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01001331  MsdeansiieNAUINITNEAT 3(3-0-6)
(Communication for Agricultural Development)

V9w MENN1TWarITN1E0ENT NILUIUNITFDENT UTLNNUAZANYUZIANIZ VDY
N580@1T AARSWaLRaUVBINISADANT UNUINLASULNTIVDINISADAITHNBNISHAIUING
LA

Theory, principle and method of communication, communication process,
type and characteristic of communication, art and science of communication, role

and function of communication for agricultural development.
01001436 msaumﬂmagﬁmamﬁﬁ'aﬁwmmimws 3(3-0-6)
(Geographic Information System for Agricultural Development)

FNUULLRANIZNITAUIIVTINLAZNITIATIZAATAULNALN DT UUAITAUNA
piimans AnuduiussenitedoyanenadnuaanTaumna Lasiuinisussendssuy
ansaumeieans weonisdaauls Tunisiaunisinuas

Characteristic, collection and analysis of information for geographic
information system, relationship among attribute, information and space,
application of geographic information system for decision making in agricultural

development.
01002371* @nlA1anstazimalulagyinwiuaeiu 3(3-0-6)

(Introduction to Animal Science and Biotechnology)

v 6

AN IUFIUFIAERNSAIUETTINEY auaans Lavummans waznsuuuseiug

9

a a U aa v 6 A aa IS a
m’mmimﬂmaqa wialulag¥nnwesdnd a0h way F195535u

Basic knowledge of animal science in physiology, hysgiene, nutrition, and

breeding, molecular biology, animal biotechnology, biostatistics, and bioethics
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01002473*  dnamnansuazinalulagdininyszand 3(3-0-6)

01002474*

01003461

(Applied Animal Science and Biotechnology)

HITINYNTEAUWAT WUNUeATvatlavur fllAuAuIne sERuas Jlulindved
dnd vine wedan1s@innluiugamanssedvluana 3alavue Frarsauina
Ingreansidednivavimalulagtuas malulad¥inmnisseuuduiug uag n1sidn
a L2 L3

Handaugimanalulagdiningnain

Cellular physiology, nutrient metabolism, cellular immunology, animal
genomics, toxicology, biotechniques in molecular genetics, bionutrition,
bioinformatics, advanced meat science and technology, reproductive

biotechnology, and applying biotechnological products to market.

v 4

msmqmﬁymwaa‘am 3(2-2-5)
(Animal Cell Culture)

wanNsTeINIsNsdsalelednd invensuenwaddnd msuigssnewaddnd
nsufuRrawaddnd wasnsussenaldmalulagdluanaivenisdnuideluvasannass

Principle of animal cell culture, techniques for isolation of animal cells,
maintenance of animal cells, animal cells manipulation, and application of

molecular technology for in vitro research study.
FEUUNITINEAT 3(3-0-6)
(Agricultural System)

AUEIALALNITNAIUITEUUNISINEASIHENSNAR M SUAYlan vdnues
sruuManEasiueniou wmalulagnsnenswuuysaInsiien siiunananLazaI Y
SIEUVDINTNYINTTITUY R LALFILINA DY

Importance and the development of agricultural system for world food
supply. Types of tropical agricultural system. Integrated technology to increase

productivity and achieving sustainable natural resources and environment.

* Ay Unlvy
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01003474*

FrasaumAkazanfansunAlulagyINInAISINENS 3(3-0-6)

(Bioinformatics and Statistics for Agricutural Biotechnology)

nslduagdvAugutoyan1sdiinerluanalunsimsgiaiduiiandlolnduazdainu
nsnerdludmiuinneiliiduvesdy Wedlanszuiunsmediinewesdadidin uaznisld
TUsunsumeadiiiesgsinansnaasaiiossgndlilunidefvniodn

The use and retrieval of molecular biology database in analyses of nucleotide
sequence and amino acid sequence information. Prediction of gene function to sort
out biological processes in living organism. The use of statistical program for data

analysis applied to plant or animal breeding.

01003475*  wallan1s¥alaananazdaditnan1snanuasn1susuyse 3(2-3-6)

01004371*

v &
WUINY

(Techniques in Molecular Biology and Biochemistry for Crop Production and

Improvement)

vanmsuazUFtRnsiutlianauarduadl ilensuszgndldlunsudniivuaznng
UsuUseiudity adanisaianadlfindesmnelianalunsuiudgaiugity nadansdnu
nsuanseanveuluiy alian1sfnyideassinewastiaiilulinsuunuedduve iy
waziuwnualan

Principle and laboratory practices of molecular biology and biochemistry for
application in crop production and improvement. Techniques of construction and
utilization of molecular markers for crop improvement, techniques of gene expression
study in crops. Techniques of physiological and biochemical studies of crop metabolic

pathways and metabolites.
wiAlulag¥anwnienginen 3(2-3-6)
(Biotechnology in Entomology)

nsUszgndldimaluladtrnmiiionissuunuias nsinudaiveuay
Wannmsvesuuas uaznsnanuiaaiiusslev msliTiuniduasnanieisssuu
Wlensdnnisusasdngiie nsltinelulafasaumnanimandilefnuuszvinsusag
waENITENIA TN

Application of biotechnology for insect identification, study of insect

biology and evolution, and production of beneficial insects. Utilization of

* Joua vl
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01005301*

01005476*

01007275*

biological control agents and natural products for insect pest management.
Application of geographic information system for insect population study, and
other entomological researches.

N15ANINANEATUUNUFIY 3(3-0-6)
(Basic Agricultural Mechanization)

LWIAAVINIENINIUTEUUTNINANINISNEAT LASaINaUsEynd MAazIAIaIININa
WNEAT BIANTWAL TN NMSTAUTEMIULAZNNSIANTSTEAULSUN

Physical concepts in agricultural mechanized systems. Applied mechanics,
power and agricultural machinery, building and electricity. On-farm irrigation and

management.
ladafnduazn13ann1slgguniunianisinens 3(3-0-6)
(Agricultural Logistics and Supply Chain Management)

ANNINAULATaRNARAEN15INNITIEUNIUNINITNYAT TEUVUET UNUM
wazauddgvedadaindlarmsdnnslgaununmansinens AaNTIURAENTEUIUNS
neladafndvondnnainuns nsaasendyniladafindnianisinuns n1suseynd
AUNIMBSAIMTUNITINNT A TARNAVDINAANALNYAT

Principle of agricultural logistics and supply chain  management.
Transportation system. Role and importance of agricultural logistics and supply
chain management. Logistics activities and operations of agricultural product.
Analysis of agricultural logistics problem. Computer application for logistics

management of agricultural product.

wAlulagynINAUNY 3(3-0-6)
(Plant Biotechnology)

Jurfideaeunnnow: was 01424111 01424112

nannsvaamalulagTinmmisiuiny nsussendldmalulagdinndmiuing
N13TUN NIANYINIETIINGINY  NMsvesiughazoySnunugiy NS uiugiy
mMsdnnsudanisiiuifeawandnan nmsndnaisiegd mafuinvisdaiuduaznsg
IANSLUAANUGIY

* FynUnlual
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Principle of plant biotechnology. Application of biotechnology for plant.
Classification. Plant physiological study, plant propagation and conservation, plant
improvement, postharvest of fresh product, secondary metabolite production, and

seed storage and management.

01007375*  UfunsmaAlulagymnmAIuNY 1(0-3-6)

01007422

01007433

(Laboratory in Plant Biotechnology)
JwiidesSeusnnew: 01007275

Ufuinisuszendldivalulag@inmdmsuiy Msdnuun n1sfnyinieassine)
i nsveneRugLazeysnYiugiy nsiawiugily Msdanmsndinisiiuineinandn
an nsrdnanRed manusnuwdeiuduaznisdaniswdenugiig

Laboratory in application of biotechnology for plant. Classification. Plant
physiological study, plant propagation and conservation, plant improvement,
postharvest of fresh product, secondary metabolite production, and seed storage

and management.
N13IANIINAARN 3(2-2-5)
(Vegetable Production Management)
JufidesSeuniou: 01007271

ANAANARN NNFILRUNITHAS NISUSMSUIIENITHER UITBN1TASIINANARLAY
IATFIUAMAN AAINEN

Vegetable marketing, production planning, production input management.
Factors affecting yield and quality and quality standard in vegetables
Inensndgld 3(2-2-5)

(Orchidology)
SufigaeSounnniay: 01007271 e 01007311

yiauazdnuarvasndelianasiie 4 BnsUgnifeiasauainul n1sveeiug
M3z esiole nsuaLngs Mmawzwanluanmlasadie wazn1sugndunism

Types and characters of orchid in different genera. Cultural practices and
management. Propagation, tissue culture, pollination, seed germination in aseptic

culture and orchid trade.
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01007472 winmsnzidsuiiaie 3(3-0-6)
(Principles of Plant Tissue Culture)
JuniidieaSuniniau: 01007371 wa 01401351
wadauazUslenivomismzdsadodefinesugia
Technique and usefulness of economic plant tissue culture.

01007481 wiAlulagvasuannusnyaIu 3(2-3-6)

(Seed Technology of Horticultural Crops)

JyfigeeSounniou: 01401351 waz 01402311

INYINITAN 9 MABITBIAUNITHAIUINIT N15I8A NITINAD NITHARNITUSU
ANMNNSAUTNEN LaNIINAdOUAMANNAATUG

Physiology, quality evaluation, certification and preservation of seed factors
affecting seed germination and seed quality during storage, seed germination test.

Current problems and research in seed science.

01007482  waluladudsnsiiuifisanannanvaau 3(2-3-6)
(Postharvest Technology of Horticultural Commaodities)
SunfigaeTounnniou: 01401351

a1

d39In1nsNuAgY N15UsTY wudie duds msiusnenaznisujiRse
naldin waznanldan

Physiology, harvesting, packing, handling, transportation and storage of
fresh fruits, vegetables and cut flowers.
01008211  Isaiwineniosdu 3(2-2-5)
(Introductory Plant Pathology)

Useifkazanudrdguedlsniiy wuiAaiedfulsaiy  ay)guineinisiinlsg
91715 MIWWUITRLLIA N1558UIA N1SIAvINAnY N15IT9dY nannsAuANlsATivkay
wAlulagTinimmalsniiy

History and importance of plant diseases; plant disease concept; etiology,
symptom, disease development, epidemiology, classification, diagnosis; principles

of plant disease control and biotechnology in plant pathology.
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01008469

01008475*

01008486*

15AVRINYLATHFND 3(2-3-6)
(Diseases of Economic Crops)

Audrguazisesliagiuvedsaiivls Tna leenldiusedu uazidn Mduily
\Asugiavesume n1sfinuaznsiaunlse anmuandeuiinesdes einisvesiividu
15A Weauue kazn15Ilade NsunIszuIaLazwiAnlun1sdnnIsisanietoyanviuade

Importance and recent aspects of diseases of economic field, fruit,
ornamental and vegetable crops, emphasizing infection mechanism, diseases
development, environmental effects, symptomatology, causal agents and

identification, epidemiology and novel plant disease management.
ANMUUADASUATUGUNINNY 3(2-3-5)
(Biosecurity of Plant Health)

aunmiivnazauasnfonisdanmdenisiaidelsafis n1sideuluvonie
AmelIn Wndsazaulazsreeing wadatugiuiionsaaeuideludiudsquasiie
Lagdauanden NsszuIaveslaLagn1sianiy nsaruaulsafivlaedaifuas
waluladTanmiilonsdanisquamiiy szuuinuasifnazvingan nswanudaius
uazduvgeiusiivaoalsn ngmnsuazdefmuafiiiedesiuautasnioms
FINMYDINY

Plant health and plant biosecurity to pathogen infection, contamination of
the causal pathogens, source of inoculum and dormancy period, basic technique
for pathogen detection in plant materials and environment, disease dissemination
and monitoring, biological control and biotechnology for plant health
management, Good agricultural practice, disease free seed and propague

production, laws and regulations related to plant biosecurity.
WUFIAINTTUATUNY 3(2-3-6)
(Plant Genetic Engineering)

NIEUIUMSHARNYFALUawugNIIN maTanisanedudngiy wazn1sinziaes
ooy vinwenslaauiledu Yndu uazduinIemangdndan n1sAndoniaiganyi
lasunisanegu wazmsldmelianiiluianaiiensivaeugunaeven

* FynUn b
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The procedure of plant genetic engineering production, techniques for
plant genetic transformation and plant tissue culture, skill in gene cloning, gene
cassette and selectable marker gene, selection of transformed plant tissue, and

the usage of molecular biological techniques for detection of transgene.
Ugiinendaundou 3(3-0-6)
(Environmental Soil Science)

ANUNEIAYTDIAY AUURYDIRUMINIEAIN MuATkAETINII BunTeTnglufu
LazaAUnIEluAY NMIBUSNEANLAZIT NMITUTENANTAUNANIAULALEILINGBY N3
Uszilunansenusiodawingey

Importance of soil, physical, chemical and biological soil properties, soil
organic matter and soil microorganisms. Soil and water conservation. Applications of

soil and environmental information. Environmental impact assessment.
AMNINALLINDANIUAIAIUDINIT 3(3-0-6)

(Soil Quality for Food Security)

uluviFikarANNdAYYIAMNINAY AMNINALTEANTUAILA URDRS BRI
91T AUAINAUAIUNIEATN 1ALl UWagTinn dvdamnimiu MsUsediuwaznisusuld
AN MAULNERWEAIWIAGEN NFINNTAMNINAY

Concepts and significance of soil quality, soil quality for food security and
food safety, physical chemical and biological of soil quality, soil quality index,

evaluating and practical applications, soil quality for environmental health, soil

Jgganmnunisinensdeey 3(3-0-6)

(Microbial Biofertilizers and Sustainable Agriculture)

a

dnaatnuazaudululdlunisldqdunidniivseloninisiunisineasisiidude

[
a GO

Fanw Qauvsdaunldiduansidadagiivwazqduniddudanvelsaiiy WSsuiisunuinig

9
v

nslduselevtuazJaymnisldgaunidmaniiannUseimeiveudiu aaenaunisidmatianis
a a ) = 9 a a oA a N ea ay v g o v o A
Fmerseaiuluanaiiieuuuaussansnndedinin dunsdaunldiluansiindnsiivuas

01009104*
01016491*

quality managements.
01009452

AUNISGUEIELIANY
* e Unlvl
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01009483*

01013231

Potential and possibility in using beneficial microorganisms in agriculture as
biofertilizers, biopesticides and biocontrol, comparative study on utilization and
problems using microorganisms and biocontrol in neighbor country, molecular
technique for improving efficiency of biofertilizers, biopesticides and biocontrol.
n1sunUnnu 3(3-0-6)

(Soil Remediation)

N19Anvesfy asAUsEnaUAY audAvediy nsdeulnsuLaTAMAINAY UTeinnuad
ansuaiy Lasasasuanwlufy Amuduiusvesasuaiviuiu n1siasuslasiauaives
asuaiwlufy nsnMaRanuastanslufu wellad1s o Wenisiidnnu

The origin of soil. Soil constituents. Soil properties. Soil degradation and soil
quality. Types of soil pollutants. Sources of soil pollutants. Soil-pollutants interaction.
Chemical changes of pollutants within the soil. Monitoring of soil pollution. Various

techniques for soil remediation.
nannslsuandou 3(3-0-6)
(Principles of Tropical Agronomy)

Qﬁmmmazmnﬂ?iauuﬂawmamwmmﬁﬂ,umm%’au WaIUgNIIILAENSUTUUTS
s walulagdinndumandefilsuneniou d55Inennswds ssuuwazgliuunsUgnivg
nswdnuaznsianisiivlsunendou mandawaniug weluladluivasanidefialsluas
Fou

Agro-meteorology and climate change in the tropics, genetics resources and
crop improvement, biotechnology and tropical crop production, crop system an
pattern, tropical crop production and management, seed production, new technology

an research of tropical agronomy

01016201* walulagTanumenisinensidesdy 3(3-0-6)

(Introduction to Agricultural Biotechnology)

PANNITVDINALULATTININNIINTNBASTDIAY T1928MALULaTT ATNAUER D

wAlulagTinnenuiy wasinalulagyanmaugausd sufanislduaznisdanisnineins
NaugNssu LieUszendldlunsideuasimuiiioiiufneninnisudnuasiuingnnin
NNITNYAT

The principle of agricultural biotechnology including animal biotechnology, plant

biotechnology, application of microbes, and the use and management of genetic

resources for researches to enhance agricultural production and productivity.
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01016202* AneAnansnisinensitedu 3(3-0-6)
(Introduction to Agricultural Science)

WANNITVINY AN SN1INTSNwASL oY I1928dnaInen Aginen fylsun Wvaiu 1se
Y NWRINaIsIU Ugiane) daasunisinuns ArnTsuAans wagn1sussendldlun1sie
LAZNAUINDILANEN NN TRAALASNENNINNNNITNYAT

The principle of agricultural science including animal science, insect
science, agronomy, horticulture, plant pathology, farm mechanics, soil science,
agricultural extension and communication, home economics and application of

researches to enhance agricultural production and productivity.
01016203* UfuAn1sniamalulagunimnisinens 2(0-6-4)
(Laboratory in Agricultural Biotechnology)

N1SkARNIRaNY0EY N1slAaudY WUgIAINTTY NSANBEY wazn1stdnTeamune
luanasiuiumadamanalulagiinmdmiunsideiagimuiiioiiudnenimnisnanuag
HARAINNNINITNYAT

Gene expression, gene cloning, genetic engineering, gene transfer and
molecular marker application together with biotechnological techniques for

research and development to improve agricultural production and productivity.
01017423 @149 ?im’mé'aw,l,azqﬂjmw 3(3-0-6)
(Food, Environment and Health)

widwwewuaivkarmsuudeululdoms msUsufiunmsiududa navesuaiivse
auam Tassmssgdumnarununmanifsrdestunsmuumanily msnwannsddnw
finsfinwuenaniui
Sources of pollutants and contamination in food chain. Dose-response
evaluation. Health effects of pollutants. Related national and international projects to
mitigate the problems. Case study. Field trip required
01051101 waluladFanmidosdu 3(3-0-6)

(Introduction to Biotechnology)

wanmsvesnalulad@inim saudeenuuiewazanudunnveunalulad@inimein
ofmaudstiagtiu 9advineuaznszuiunaiindosiy wugimnssy waluladdinwly
FinUszdnTu waluladiinmlunisshwguain welulag@inmlugnavnssuniswin
Anuvanelagtovesnaluladdininluwdvesnguing &nsdng sunmevesnsudesd
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dwandaun nsiauevlialul nstdegu msleusslevunnaasygaans uasfasssy

Principle of biotechnology including the definition and overview from past to
present. Basic microbiology and fermentation. Genetic engineering. Biotechnology in
daily life. Biotechnology in health care. Biotechnology in manufacturing industry.
Implications of biotechnology in terms of law, patents, danger of release to the
environment, development of new drugs, gene therapy, economic benefits and

ethical implications.
01051231 U{UANISNIENUILNIQAFINNTTUNEAT | 3(3-0-6)

(Unit Operation in Agro-Industry I)

a

JwiidesiFeumnnou : 01417112 uas 01420119

wé’ﬂmsﬁﬁmmmqqmammmLﬂ‘wm qmmwamam% G]aiJ’JaLLﬂSWﬁQQ’]UﬂﬂﬁWﬁGl%‘U@Q
lnauazn1snanvesimad ﬂﬁﬁ"lﬁ(ﬂ%@‘lﬁﬂ’]ﬂ NIIANTVUIALASNTIIHYNDUNIA

Principles of calculation for agro-industry, thermodynamics, mass and energy
balance, fluid mechanics and liquid mixing, particle mechanics, size reduction and

separation of particle.
01051321 walulagdannlugnavnssnemns 4(3-3-8)
(Biotechnology in Food Industry)

AsEUIUNSMINTIlY NPUILNARTDIEINTITN LASeRULEANaTea NIABUVSE a9
Iinausa nsaweily wazdandlelva nsUseandlusiuledn nswanlUSAuaaLRe) NSHER
aslinnuusasd  euleduaznisussynd ’e)’]‘Vi’]SLsUﬂ‘VIU’WlLLauﬂ’ﬁ‘UﬁuﬁJﬂ(ﬂ walulagues
wanaztana WOROITITUYALAZNTUTZLNA finsAneuenanud

General fermentation process. Process for fermented foods, alcoholic
beverages, organic acid, flavours, amino acid and nucleotides. Application of probiotic.
Single cell protein production. Sweeteners and colours production. Enzymes and
application. Functional foods and application. Technology of starch and sugar. Natural

polymer and application. Field trip required.
01051462 walulagnisniine1nns 3(2-3-6)
(Food Fermentation Technology)

nanuagnsUsEgNdaunIdlun1snanemsuin nateuasnaniuendinvlinues
nsyuIUNsuEin Fanliunisuasiasesion1suussy agnsauauAunIn nsAnwiuen
G
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01051483

01051487

01051489

01052101

Principles and application of microorganisms in fermented food production,
starter cultures and fermented products, types of fermentation process, operational

procedures and processing equipment and quality control. Field trip required.
nslguseleviiannveade 3(2-3-6)
(Waste Utilization)

NaNNITHaENIINITYINveLAsuarrauvae ANl IuanaInnsTNNN g sEla
ALMUZELYBINTTUATAN 9 MAATEEAa In1sfnwiuenanIui

Principle and process of industrial waste utilization. Various process

optimization, include factory visits.
waluladinTesfuuoanagod 3(2-3-6)
(Alcoholic Beverage Technology)

YUALALNITZUIUNTNANATOINULIANDTDE NITAIVANANNINYDIINAU NTTUIUNIS
wasNAnSUTTUASY In1sAnwIuananIun

Types and production processes of alcoholic beverages. Quality control of raw

material, processes and finished products. Field trip required.
nsiriaundeuasvaude 3(2-3-6)

(Waste Water and Waste Treatment)

'
a a a a o A

anvauzanizvesdLdy nsihUiatudgunll nRegll uasafend nannsideaay

Y Y
I3

= a N can o a A’
NYINNVBIANTOUNTYITNITUIUAVD U NLUUYB LU

Wastewater characteristics, primary and secondary and tertiary treatment,

principle of biodegradation of organic matter, method used waste treatment.
eneaninsemsnaly 3(3-0-6)
(General Food Science)

Lma'ﬂmmisuaamgwé mmﬁmﬁuéiwﬁﬁ\‘mamNam’1aﬂ?iLﬂwmiﬁuqm’Mﬂﬁmmms
A azauAslaruIng JadeiinliiAansidends FBnsiiuinm

Food resources, relation between agricultural products and food industry,
food quality and nutritive value, causes of deterioration and methods of food

preservation.
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01052121  n1sdansuazmsnseudngavluanamnsse g 1(1-0-2)

(Raw Material Handling and Preparation in Food Industry)

[ a

Fagau nMsufURvdsnsiiufeiivuardnd iieamiieanuasn1sudsguemns ns
M TIngAuion I SNEnlUNaMNITUOIMNT
Raw materials, postharvest of plant and animal for fresh market and food

processing, raw material handling for production in food industry.
01052202 wanMsuUsIUaIMNs 2(2-0-4)
(Principles of Food Processing)

rgiu nsideudure9e1m1s nann1skuszlenms nszuiunsulsulaeldany
Lou MUY NISUYLEU N5V AVl LAz WUsIUAILIEaN NsdsuLUas
AN Bt M lusERINeNsLUI URaENSAUS W

Raw materials. Deterioration of food. Principles of food processing. Food
processing methods by thermal processing, freezing, chilling, drying, concentration

and other. Quality changes of food during processing and storage.
01052212 @11swazlayuInis 3(3-0-6)
(Food and Nutrition)

Al FlAkAEANUAIAYUDIENTOMNT N15ERY LALN1INATUANTEINIS
a13nElueImT ANUABINITANTOIMTUALINAINUY N15UTBLTUANAINETTRINIS RCTRIINY
uasansemsTEnitemsuUssy ensiitequaw aainlavuinis MIdIMRAATMG
2115 LABUINISAUNITEDNNIRINIY FNILNN LATUINITENSULAAE I8

Nutritional condition, types and importance of nutrients, digestion and
absorption of nutrients, toxicant in food, nutrient and energy requirements, nutrient
quality evaluation, nutritional change during food processing. Functional food,

nutrition fact, calculation of food quality, nutrition status of each age group.
01052313 #%aNLANBINT 2 (2-0-4)

(Principles of Food Chemistry)

JufideeSeusnniou : 01402311

asAUsEnauLarlaseainawese s audiniualiaridndveteerusenauveseInis
Ufzen wazladeniinasienisildeunlaamaniiney wazseninanisuussd aasnaunisiiy
Hil’e
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Composition and structure of food. Chemical and physical properties of food
composition. Reactions and factors affecting chemical changes prior to processing and

during processing as well as storage.
01052325 udanssalumsudsguens 2(2-0-4)
(Innovations in Food Processing)

nannsuUsliazauanammsagmalulagiiauvulng  wealulagnlduaslaild
ANseu Nsaesed mshienuioumeedululasian Aduauddng S9d8uNTIIR wae
wuulendia awuliihuuuiaduazanudugnnadngs

Principle of food processing and preservation using innovation technologies,
thermal and non-thermal technologies, irradiation, microwave, radio frequency,

infrared and ohmic heating, pulse electric field and high hydrostatic pressure.
01052361 WENYAYIINY1DINNT 2(2-0-4)

(Principles of Food Microbiology)

JuiidesSeuanneu : 01419211

Uszlnnuedqdunidnisenms Jadedifinademsidulauaznismevesgaunidluems
duvisMlsenaduiiv msnsramadunidluenns snnssrulaynsUsziunmnInyes
9IMNIAUAUNSY

Type of food microorganisms, factors affecting growth and death of

microorganisms in foods, food poisoning microorganisms, detecting microorganisms
in foods, microbiological standards and quality assurance of foods.

01052443 M5UTEAUAMNIND NS 2(2-0-4)
(Food Quality Assurance)

AN N1IAIUANAMAINLAZNITUTEAUAMAIN anN1TInsAnsludIune e

[y

UAMATINW FSUUAUNN LASUINITZIUTSUUAAIN

Quality, quality control and assurance, principle of organization

management concerning quality, quality system and standard of quality system.
01052444 A15EVINUIALTNUDINNT 2(2-0-4)
(Food Plant Sanitation)

NANFVIAUIALTNUDIMT UTTAVVDITUNTIUATIVAY N1T0BNIUULATEIIBNAY
lsaulvignavdnualy  Mann1IMIANAERIALAYETD  NITAIVANAMAINYBILT N3
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AIUANLAY NIINFRITI-AIUY GUANUALVBIUAINSTIULTINUBINIT AVENYULUDINITALS
ShwnasuudeIngAuLaENENUgTEIMT GUANUAEYDINITUTIHALANTULUTTY NaNUUR
RamMTULIUeIMS MITANITIUsSLATUAUIAUIS aglsufURuInsgIumMuguIAUIa

Principles of food plant sanitation, hazard categories and sources, hysgienic
design of equipments and plant, cleaning and sanitization principles, water quality
control, pest control and exclusion, personal hygiene in food plant, hygienic
handling of raw materials and food products, hysienic packaging and package, gsood
manufacturing practice for various kinds of food plants, Sanitation program

management and sanitation standard operating procedure.

01053211  JaaA1EATEMTUNITUIIY 3(3-0-6)
(Materials Science for Packaging)
FvifeisEULInDY : 01053221

lasasavesian aummarmanswazanuduiusmanalussuuian Usingnisalae
loulunisuwdsudan audivedlane daases w3in Wi wodwes wariandigu

Structure of materials. Thermodynamics and phase relations in material
systems. Transport phenomena in material processing. Properties of metals, alloys,

ceramic, glasses, polymers, and bio-based materials.
01053221 wanNAIINImMAlLlaEN1TUTIUALIEN 2(2-0-4)
(Principles of Packaging Technology and Materials)

TIWUINTVRINTUTIIALIANUTTY UNUIMUAENINNIVEINITUTTY NSHanazaudR
vaeianuITynttlugnavnIsukasIandigiu N1InsIvaey N1sUsEenduagn1In1InTan
UTTILATNYULUTTY

Packaging and packaging material evolution. Role and functions of packaging.
Manufacturing and properties of packaging materials used in industries and bio-based
materials. Testing, application and disposal of packaging materials and packages.
01053311 &A8AUAEHEMIUNITUII 3(3-0-6)
(Flexible Packaging Materials)
JwidesSousnnou : 01053211

wila audfiniaail kagnien nvesiangousl nsnankazn1suussuvesianiiants
g umanalulagnisussy

Types, chemical and physical properties of flexible materials. Production and
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processing of materials for packaging technology application.
01053414 wialulagweadiuas 3(3-0-6)
(Polymer Technology)

msduasesinedwes lassasngania nswWasuanmundn nswaeumial  uas
MSUATUANIN WAVBIINALIDS E1TazaNgNDRLUDTLAY WOALLDSHAN INYINTELABAZNITRUS
sUveIRRes

Polymer synthesis. Microstructure, crystallization, melting, and glass transition of
polymers. Thermodynamics of polymer solutions and blends. Rheology and processing of

polymers.
01053421 n15UT53lURAEINNTITUDINNT 3(2-3-6)
(Packaging in Food Industry)

nalnnisdeudenunimueions melsediueignisiiuressnms anudasnde
YoITANFUNADIMNT ANMUFNITUTIENINNTLUIY NITUTIPUANN NSNS BHALaznI5LY
NUVBINVULUTIUDAAVNTTUEINS

Food deterioration mechanism. Assessment of shelf life of food. Safety of
food contact materials. Relationship between packaging process and food quality.

Types and application of packaging in food industry.

01050423 nnsldnvuzussaiianisyuds 3(3-0-6)
(Package Handling and Transportation)

FPUUMSUUAN AU IZaNT0IYUzUTsnidlunisauds MsmaaeuaAIuAImy
YOINYULUTIYNONTVUA NaNTENUNTHOAUNINUBIHER ML TEBIINNTVUES

Transportation system. Appropriation of packages for transporting.  Testing
of package durability for physical distribution. Effects of transportation on product
quality.

01053432 Lﬂ"?"aaﬁniém%'un'ﬁussq 3(3-0-6)
(Packaging Machinery)

¥1iAY03d1UUTENOUATEIINT Mkaznalnn15ulueTeIdnInInIsussy
N13PRNLULLALLaDNATITNINITEULdRludRkasRednluliameldlunugnamnssy ssuy
N13AIUANLAENITUNITITNYIATBIINITNINITUTTY
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Types of machine components. Functions and working mechanisms of
packaging machines. Design and selection of automatic and semi-automatic
machines for industrial applications. Control systems and maintenance of packaging

machines.
01053459  WOANIIUHUSINAFIMSTUNMIWAILIN1YULUTTY 3(3-0-6)
(Consumer Behavior for Package Development)

InIneuarngAnssuguilag wnAnuaznszuiunsindulavesuilan weinssy
N15TLALNITUUINAUAATIA NAYNSITINITNAINADNITAMUINITULUTTY NMTITEAAIALAE
NTIATIEN

Consumer psychology and behaviour. Concepts and consumer decision-
making process. Buying behaviour and market segmentation. Marketing strategies on

package development. Market research and analysis.
01053471 LATEFAIEATUTENANINITUTIY 3(3-0-6)
(Applied Economics in Packaging)

N153ATITVAUYUNIINITUTTY NTAAAUNUNITBULUTTY N1TEATEUTDAINUA
dnuazenIzn1eINsussy Msfnwanudululdvedasinsmegnannssunisussy

Cost analysis of packaging. Cost reduction of packages. Preparation of

packaging specification. Feasibility study of packaging industry project.
01054111  @AaUNITUNYATLUBIGIU 2(2-0-4)
(Introduction to Agro-Industry)

AMUAIAYVBIRAETNTTUNTAT NANNITANTUNITERFINNTTUNEYAT NTINYATAY
gREMNIINEAS TngAusaznsdeudevesingiuiasimalulaBvdinisiuies n1suan
YBIRHAIMNTTU NBAT Nanaoels gnaMNITUNYATIVAIWINaDY

Importance of agro-industries. Principle of agro-industrial  operation.
Agriculture and agro-industry. Raw material deterioration and post harvest
technology. Manufacturing of agro-industry. By products. Agro-industry and

environment.

(% (4

01054241  w1AsgIULastaAINUANENAUINYAE1NNTITH 2 (2-0-4)

LNYRNI
(Standard and Regulations for Agro-Industrial Products)
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SefigeeSeuniiou : 01054111

AMUAIAYUDIUINTTIURALTBAINUAVRINEA AN QAAIVNTTUNEAT  NITIARY
UINTFIU LAZNITINTEAUTUVRINEATMI U nTgIuLasTtamMMUAd MU HaRSMIRRaIMNTTY
N¥RsUosEINALlY Wagseniusewme

Importance of standard and regulations for agro-industrial products. Setting up
of standard and grading systems of products. Standard and regulations of products in

Thailand and international.
01054301  msWauHAASuslgs NI suINYAsTAlY 3(3-0-6)
(General Agricultural Product Development)

FITAUINTVDINITHAIUINAAA UNNIINITINEAT LAZAITAIANITUIUDUIAN NENAS
099Ul UNTHAILINAR A UNINNANNALNWAT

Revolution and history of agricultural product development, prediction of
markets and products and general principles of product development system for

agricultural products.

01054355  @AAEINSUNITNAILINAAA U 3(3-0-6)
(Statistics for Product Development)
Jufidesdeunnniou : 01422111

MIINUHUNITNAGEY dun1sanaee wnallaneada n1sldlusunsudnsagunisads
MyATzvkazkUanatoya n1sUssendaialunuinunGndum

Experimental design. Regression analysis. Statistical techniques. Using
statistical package program. Data analysis and interpretation. Application of statistics

in product.

¥ Y
AN o d AN o =

01054463 nISWAILIKNAAN uladnInaziladniUn 2(2-0-4)

(Development of Meat and Poultry Product)

1%
a o € A o 6 a s

ansnlunsimuindadudiillednd Inermaniveailednd nannisnisudsgy

v ¥
(% v ¢ (% a

Wodn) wudluunanvNan g ladn n1sHAUINAR AuadednlwardniUndnsunain

v 6

HAnAuyarniinan Wedniuardniln msinnunmvesndniuaiiledn

Overview of meat product development. Science of meat. Principle of meat
processing. Market trend of meat products. Development of meat and poultry
products for markets. Value-added meat and poultry products. Quality
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measurements of meat products.
01054465  MsWAILINAAAMIIDIALTY 2(2-0-4)

(Emulsion Product Development)

(% ¢

AMUEAYURIBTATUlUN I IHRIUINENAIRRAEINNTTUNEAT dIUNENUDIBIATY N3

9
C

iliindiadusaziasesile Amnuaivedlatu nanduyddatulugaaivnssiinuns way
WWANNSHAIL KERS

Importance of emulsion in agro-industrial product development. Emulsion
ingredients. Emulsion formation and instrument. Emulsion stability. Emulsion products

in agro-industry and trend for product development.
01251111  niwensuwazszuuiIALan 3(3-0-6)
(Water Resources and Aquatic Ecosystem)

amﬁﬁmaqﬂ%%aawﬂmam% LALI995UT N5 UAUTELAT AR FTRIUINITVBS
WA Lavsyuuiing Lmawma’mﬁumawiwmﬂm AMskEUsElev N15IANISHATAIT
BUiﬂULLMaﬁu’]LW’OﬂﬁﬂivNﬂ finsAnwuenanui

Hydrological properties and cycle. Type, formation, evolution of water
bodies and aquatic ecosystems. Important water bodies in  Thailand.
Utilization,management and conservation of water bodies for fisheries. Field trip

required.
01251211  wdnMIsINZIaEednfin 3(3-0-6)
(Principles of Aquaculture)

AnuiIldifgItunsngidesdaiiilan Useiinisinisidesdnduinazaniiz
Jagduinerfunmsinzideninludsemalng anudinesiuiu 1 Jo wageimsiiionisiies
dniu naenrurilavesdniuinileuies

Introduction to aquaculture of the world; history and present status of
aquaculture in Thailand; information on soils, water, fertilizers, and feed as related
to aquaculture; and species suitable for culturing purpose.

01251321  MISWIZMAZEYUIARAIUNTA 3(2-2-5)
(Breeding and Nursing of Freshwater Animals)

SunfidoaSeusnnou : 01251211

NsngkaveIeRUsan I IananLar N slun sz v e ugmatianIseYUIA
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@ 6 o A

LaYaNINNTNAIALaIININTIMNERLIERIUNTN

Breeding of freshwater animals. Principles and methods for freshwater animal

breeding, nursing techniques, marketing aspects of freshwater animal seed supply.
01251322  AISIWIZHAZOUUIAGNINELA 3(2-2-5)
(Breeding and Nursing of Marine Animal)
FwidesiFeunnneu : 01251211
wdnuarisnsingiinuazeyuiadninziadiman e Y ves Uan uazdue daaen
NLATEFNT finsfnwiuenaniud

Principles and method on breeding, spawning, and nursing of marine shrimp,

crab, fish, and other economic marine species. Field trip required.

01251323 msiagedniinas 3(2-2-5)
(Freshwater Animal Culture)

JufidesSeunnniay : 01251211

1%
A 1

BN191883FRIUTAUUUAIY NaNdn N1TIULazNITaNAsITUEY UyrnAgaiunis

L = =

LALER UL NBNNSAN TNSANEIUBNADIUN

Culturing  methods for freshwater animals; production, harvesting,
transportation, and problems related to commercial scale culture of other

freshwater animals. Field trip required.
01251324  msidesdninzia 3(3-0-6)
(Mariculture)

SufigaeTouniniou : 01251211

a

aa e’lj v o 14 1 dl' a 1
A0NIAYIARINTLA TINWIN N ‘LJ” VRERIGE AUINYNSLANATBUC) NUAUAINI
LATYEND

In1sAnwILENADIUN

Culturing methods for marine shrimp, crab, mollusc, fish, seaweed and other

economic marine species. Field trip required.
01251351  AMAWUNEINTUNITINIZIREER TN 3(2-2-5)
(Water Quality for Aquaculture)

%ﬂﬁé’aaﬁ'aumﬁau : 01251211, 01403111
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AMAINUIFINTUNITNIZIEEER T NITNYUILUTBINTTNS AUFURUSTENTNY
AMNIIMNAUMAINERTDIUBIREER TN

Water quality for aquaculture, nutrient cycle, and relationship between water

quality and animal pond productivity.

01251371  awnsdadih 2(2-0-4)
(Aquatic Animal Feed)

JyfigaeFounniou : 01251211, 01403221

LAYUIAIANS AT NS IUTElav D15 UR9ER 1N

o

MOAUBINT NITWARN BIATHEN
41159 wagAuAeanstavuzaesdn thulnmiee

Nutrition and utilization of aquatic animal feed, raw materials, completed

feed processing and nutrient requirement of aquatic animals.
01251372 ewnsdadih anaufianis 1(0-3-2)
(Laboratory in Aquatic Animal Feed)

AydaaSyuNInaY : 01251371 wsansounu

14
[ 3

Ujuanmsdmiuivienmsdndin
Laboratory for Aquatic Animal Feed
01251421  Uansneauuaznssalliiisedu 3(2-2-5)
(Ornamental Fish and Aquatic Plants)
JufifeaSuandey : 01251321

Janangauunasnssaliiiuseau wmadansiniznaznisiasd dn1sanwiuen
A0UuN

Ornamental Fish and Aquatic plants. Breeding, nursing and culturing

technique. Field trip required.

v
o

01251441  WugAIEATNISINIZIALERIUN 2(2-0-4)
(Aquaculture Genetics)

SyiigaeFounnniou : 01416311, 01416312
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nsUsgendlgnannsnsiugamansluniswiziiesdn il dnuavaunIw
anwaizUIuna wagn1sUTUUTLES wadiugeans wagnsianisyalasiuley Wug
AINTIU NUSAIANTUTEIINT wazNITIANTHOUWNHLG

Application of genetics to aquaculture, qualitative and quantitative traits
and genetic improvement of aquaculture stocks, cytogenetics and chromosome-
set manipulation, genetic engineering, population genetics and broodstock

management.
01251442  WugAEAINITINISIAENERIUY A1AUHURNTS 1(0-3-2)
(Laboratory in Aquaculture Genetics)

AydaaSyuNnaY : 01251441 isansounu

1%
L3

UfTRnsdmsUin fugmaninsineiiesdn iy
Laboratory for Aquaculture Genetics.
01251452  msiAsIesiin 3(2-2-5)
(Water Analysis)
JuriidesSeuanneu : 01251351
nqud wdesile uariimelinneinuanifvesni niseruteya uarn1suszend
Wemsneiesdmiih
Theories, instruments and methods for water analysis. Interpretation of
water quality data its application for aquaculture.
01251462  n1sadsvamwIziAssdadin 3(2-2-5)

(Aquaculture Pond Construction)

JefideaSeuNnioy : 01251211

ASLEDNANIUT NI5ANID NNFEDNLUUTLUUNISUNIEINSUASIEAN I 50798
gurgANUaEAINANETuNITY

Site selection, surveying and design for aquaculture ponds and culturing

facilities.

01251464  n159NLUUUBLAZLSINIEHNERSUN 3(2-2-5)

(Pond and Hatchery Design)
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N15eaNkUUUe tsumeiiniagayuia seuud svuueInia waggunsainldlunis
SR (Jeivy

Design of ponds, hatcheries, water system, aeration system and other
equipment for aquaculture.
01251471  Aaghuawnsdniiiuaznisasiadeunmniw 3(2-2-5)
(Aquatic Animal Feedstuffs and Quality Evaluation)
JviidesSeusneu 01251371

o a4 o &0 s = a v a
'JG]Q@UWIEmUﬂ']iﬂigﬂ@‘U@']'Vi']iﬁCﬂ'Ju’] 29AUTENBUNLAL LLaga']ﬁWT'ﬂ,u’qumU
nMInTIdUAMNNIngAULazNITUaBNUY

Feedstuffs for aquatic animal feed preparation, chemical compositions,

toxic substances and feed ingredient evaluation.
01252241  §uInen 3(3-0-6)
(Ichthyology)

anvaenginAwazduganeeuentavaisraeluresal F3Inen ¥aUse IR
e a3svinglawiu miduunviiauazaynsiisuleeduuy

General morphology and anatomy of fishes external and internal context,
biology, life history, ecology, basic knowledge on fish physiology, identification and

systematic in abbreviate.
01252242  u3ne nMAUfuRANT 1(0-3-2)
(Laboratory in Ichthyology)
FwfideeSounnniou : 01252241 wiandaui
UfuRNsdms VI diuinen
Laboratory for Ichthyology.
01252312  UWaInmauiIngl 3(2-2-5)
(Planktonology)

dUgIUINET NITUNINTLNY N15IATIUUNNUIANY Lavylinvasunasiney
ANNAIAYURIUNAINAUABLMANN AaliTdnlut wazuywd InwvasunasnnauLasngly
Usgloiannunasineu wadan1sinuiiegs wazsnuan e

.. (Anermansiinmuazinalulad) Mangnsununvd) vangnsival w.a. 2557-meSuiesnein 23



Morphology, distribution, classification and identification of plankton.
Importance of plankton on water body, aquatic organisms and human. Harmful

and utilization of plankton. Sampling techniques and preservation.
01252313  @W318INE 3(2-3-6)
(Phycology)

fugIUINGT NTUNINTEY NM5ITUsEleYT NanouNINITIUUBIAY AN
IWUNVINANYTBIEMIY HNSANYILENENIUT

Morphology, distribution, utilization principal of basic taxonomy and

classification of algae. Field trip required.
01252331  udnfuAIng et 3(2-2-5)
(Principles of Aquatic Ecology)

ndnnsduunUssam uarlassairmsdineinetenigiivesundanin n1sussdiu
Unum uagenduiusserienguuesdadliTirlumanivietadememenuasiadiid oy
YoUNAI MIRnwumatanTaTedUszeing fanans wasiurionit enisUssdi
aonunmduaugaNayIaivessruUlnALarAwIRd oM wasspuanTunmey
anMTTRIVaNh fmsAnyuenanud

Aquatic resource categorization and aquatic ecosystem  structure.
Evaluations on roles of aquatic organisms in aquatic ecosystem and their inter-
relations to physical and chemical aspects. Studies on population analysis
technique, medium, and benthic habitats for determining nourishment status,

pollution of he aquatic resource and environments. Field trip required.
01252332  ¥a3nen 3(2-2-5)
(Limnology)
anmwandounamenn edl wardannluwvaniia
Physical, chemical and biological environment in freshwaters.
01252341 Y meUseas 3(2-3-6)
(Fisheries Biology)

wAaNgiuUsTIInTasnaudniul PIUseiRdniun nsmauny wagnsenende
i WanAnvaINaNdn I HaveIN1TUsTNwt T IR uarssuulinelvamIneInsUsea
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Aquatic population and stock concept. Life histories , aquatic animals.
Recruitment and migration. Aquatic stock production. Effects of fisheries to life

histories and ecosystem of fisheries resources.
01252351  wAlulagyannvasarnsng 3(3-0-6)
(Algal Biotechnology)

msldusslevtiuasmelulagdinmindunlglunsfndenuasuSuleeneiug ms
WNzdes welanMsiunemansamiana s gruIndnuazIwn ey

Utilization and biotechnology for strain selection and improvement,

cultivation, product recovery technique for micro-algae and macro-algae.

14

01252371  lsAwazusanvasdandun 3(2-2-5)

(Diseases and Parasites of Aquatic Animals)

1%

LsruazUsAnddalugnamnssunmswnziiesdiriin welialagtulumsitdadelse
wazhumnmsteastulsaniiinainuuaiise 1hsa wes wazUsdanmnige

Important diseases and parasites in aquaculture industry, Current
techniques in diagnostic and prevention of diseases causes by bacteria. Viruses

fungi and parasites.
01252421  &35IMENUBIANIUI 3(2-3-6)
(Physiology of Aquatic Animals)
#39INen wasnsusuaunanesluswnMevesdn it anuduiusvensieulusyuy
AN VOIERIUN
Physiology and osmoregalation of aquatic animals functional of organ
systems and their relations.
01252431  n15UTHRUNANTENUAILINGINNIINTUTENS 3(3-0-6)

(Environmental Impact Assessment in Fisheries)

NINYINTFITUYIR NFnenTUTzLaarleyni NMIUTellunsneInTsssuwIa
LarAanndey MsUssliunansEnuasnndeunianisuseas nslaasiidinludi
Duguilnanunmuesunadsi nsdlfnwdunisiinseinansenudsnndou 1
AsAnYIUeNaAnILi
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01252461

01253111

01253321

Natural resources, fishery resources and problems. Environmental
impact assessment in fisheries. Aquatic organisms as biological indicies Case

study of EIA projects. Field trip required.
Fauuudeinamain 4(4-0-8)
(Aquatic Ecological Modelling)

MNRRvRLUUEENA NsEUIUMIMenAluwEa R fuuunsTulassu
AL MTIATIBRYNTIN HAYRIANUVULULFBNSIAULAYDIUTEYINT HUUFUNTUNS
LAYNNSNTENBTINUT SunsASNsYWInsiln Haan wnaTann uavndseily
Uspannsiien

Concepts of ecological modeling. Aquatic ecological processes.
Capture-recapture models. Life-stage analysis. Effect of density on
population growth. Dispersal pattern and spatial distribution. Interactions

between species. Production, biomass and energy in single population.
msUszusnaly 3(3-0-6)
(General Fisheries)

ANdAyuesgaaIvnssuUsraenildenisiauiUseina Taseaing
goamnssuvszas aniifostuinafuundnir & wagdfivdr n1sviinis
Uszan Mamzdesdnitn nisulssudadin wagmamnaindn il vdndalunis
JansusznanazesAnsiinafostunsdanisuseas eudag Yemnas nvane
wazspileuiiiedosiunsdnnisuszas mavssaslanuazyseimelng

Importance of fishery industry for country development, structure of
fishery industry, introduction to water habitat, aquatic animal and plant,
fishing activities, aquaculture, fishery processing, fish marketing, concept for
fishery management and organizations related to fishery management,
conventions, agreements, laws and regulations related to fishery

management, World and Thailand fisheries.
ﬂ']i’\'luﬂﬂ’]il,‘llﬂsll’]ﬂﬁx‘i 3(3-0-6)
(Coastal Zone Management)

WnnneuazingUuszadAvadniIsanns  N1sMNUATULURYIERwaLYs
91U193y Ufdunusseninsufulasnag ssuvtineeilandigy nslduselovd
wawegis wIeadlauazdeyadiniunisianismeils nsunlgmlagnisdanis

.. (Anermansiinmuazinalulad) Mangnsununvd) vangnsival w.a. 2557-meSuiesnein

26



01253331

01253341

01253371

NSVYULKY TN1SANYIUDNADIUT

Goals and objectives of management, identification of coastal and
jurisdiction zones, interaction between land and sea, important coastal
ecosystems, use of coastal zones, tools and information for coastal zone

management, resolution by management, writing plans. Field trip required.

ANLATHFAANIUTZUS 3(3-0-6)
(Principles of Fishery Economics)

ANNAIARYTDIMITNINTUTUNTAOLATEENY VB LATHgA1ERTUTLINUFIUNG B
wswgaansUssudunisiasenidegsiouavulevis  uasngquAsugeans
duwndey

Importance of fishery resources to the economy, basic fishery economics
theory, fishery economics theory in business analysis and policy, and

environmental economics theory.
4
o

MANN1FIANTITWISUERIUN 3(3-0-6)

(Principles of Aquafarm Management)

(%

Fnwagillreansvimfuda i nquinaasssmansildlunisdanig
NI miU%‘VﬂiLLagmﬁl@miﬁqiﬁf\]ﬁaaLLaSﬁlﬁg%WﬁmﬁIﬁ’j‘j’] nMyinnala NS
Anszvigsiarhiudndih dadeiifinanssnusesuyuuazseldlumsvivhiudeid
fmsAnwuenaniui

General features of aquafarm, economic principles used in aquafarm
management, planning, budgeting and aquafarm accounting, evaluation and
analysis of aquafarm business, factors affecting cost and return in aquafarm

implementation, field trip required.
szwmiaumvﬂgﬁmam’uﬁmé’wﬁamsa‘"ﬂm'sﬂwm 3(2-2-5)
(Introductory Geographical Information System for Fishery Management)

anwzvaeyaiimansiazuNuil STUUESAUNANNIMAn MTIATIER
LN U DN T I ULAENNSIANTUS LIS

The characteristics of geographical information and maps. Geographical

Information System (GIS), spatial analysis for fishery planning and management.
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01253372

01253411

01254221

wialulagansaumansuszas 3(2-2-5)
(Information Technology in Fisheries)

wAaiugugiumaluladansauma  MsTan1stoyaasaunang
Usvann MaAsvikazaunatoys ssuugulayauaenanmsanms nssifine

Basic concept in information technology, information management for
fishery, data analysis and summary, database system and principles of

management, case study.
N159AN15UIZUS 3(3-0-6)
(Fishery Management)

nsUszaavedanuarUsemelng anudidguain1sdnnisuseas Jaya
NSTUIUAT WATUINTNITIUAISINNISUTENS LNaUTINISRRITUEaN I guIRTNNS LY
M59ANsUsELS WnARLaEmdNNTluMsANISUsEIS Msdansussaslutuh
a1na N133anTsUsEInels ng seidou wageydyn wudliduueinisdnnig
Uszasvaalsendalvnenazaina

Fisheries in the world and Thailand; importance of fishery
management; data, process and measure for fishery management; criteria
for fishery management measures selection; concept and principle in fishery
management; overseas fishery management; fishery management under the
law, regulation and convention; fishery management trends in Thailand and

internationally.

1%
o & o

Tnaurnansaniun 3(3-0-6)
(Fishery Nutrition)
Senfigesdouaniou : 01403111

41597113 N15Y08UATNIIYATUAITEIMT BIAUTENOUNINAL AMIAINNG
LnvuInns wavesn1suususienmAmlaruIng wndslavudueiiaremmeia
BN NMSUNBIMNTNELS TINY AaINLAYUINTT

Nutrients, digestion and absorption of nutrients, chemical
compositions, nutritive values, effects of processing on nutritive values,
nutraceuticals and functional seafoods, seafood allergy, biotoxin, food
labeling.
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01254271

01254311

01254312

nannsauanasiukazmalulagmedaineiuseus 3(3-0-6)
(Principles of Post-Harvest and Fishery Products Technology)

nsmugeavnIsNUszasvadlaniasUsendlvy 38n15ulaziAIasiiol
v 6

finadonnIndn il nsdguulasnendimsaievesdnill  n1sguaKazn1s
YUASENIUT N1SHARLALNITEUTElevUNBU AL ENIUINLAMNAIMIMATETIND N5

9 %9
L2 L3

m’mﬂsmﬁuﬂmmwé’m’iﬁﬁ n3InNIsAviasLazkandnTnanasalianInghu
o

Development of world and Thai fishery industries, effect of
harvesting methods and machines on quality of aquatic animals,
postmortem change in aquatic animals, handling and transportation of
aquatic animals, production and utilization of economical aquatic plants
and animals, evaluation of aquatic animal qualities, waste management

and by-products from aquatic animal raw materials.
aYINYIUTTU 3(2-3-6)
(Fishery Microbiology)

JuriideaSeuandeay ; 01419211, 01419214

a oA oA

aunIdnnuluunasdn n1sdndwunvainvyvedunsdnnuluinasi

wardniun lsrdndindnasrenunindnit yaunsdniiunuimddglunisidey

AN AuUaandsludnitl wasn1sAIUAN SEUUAMNNEIMSUT 09U URNS
a¥IINYTUTES

Microorganisms in water bodies. Classification of microorganism in
water bodies and aquatic animals. Fish diseases concerning aquatic animal
quality. Microorganism involve in deterioration, safety of aquatic animals

and control. Quality system for fishery microbiology laboratory.
8YIINY1VDIHNAANUIUTZU 3(2-3-6)
(Microbiology of Fishery Products)

JufideeSeusnniou : 01254311

IS v & 96’ a
unumvesgatinlunsruiunswlsudadd ssuvguidvialunisudssy
717 WINTFIUNATITINGNVINAANUAUTEUS HARATUNUTENITLAAIN

=
=
anb
o

wazinalulagnisndnlugrainnssundndueiuszus In1sAnwiuen
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01254321

01254322

01254341

01254342

Role of microorganisms in fish processing. Fish processing sanitation.
Microbiological standard of fishery products. Microbial products and

production technology in fishery product industries. Field trip required.
LANVBINANN MU 3(2-3-6)
(Chemistry of Fishery Products)

JviidesSousnniou : 01403111

lassaduazantiniaaiivesdndn UHATeedNUGsuwlaseninenis
wUssu wagnsiiusnw dagievuluetms ansfiwandn i

Structure and chemical properties of fisheries. Chemical reaction

occured during processing and storage. Food additives. Seafood toxin.

NM5ILATIZHHANA UNUTZUS 3(2-3-6)

(Analysis of Fishery Products)

JurdifeaiSausndey : 01254321
N13ATIVAUNNAEN TN UTEUelAgITRATIEINAAT UasTiadl

Quality evaluation of fishery products by chemical and

biochemical methods.
N13AUANAMNINNAANUNUTTU 3(2-3-6)
(Quality Control of Fishery Products)

AMAINURINAAA YU TTLIMaEITN1TTAMA N n1sAruANAnAINTY
NsyUIUNIHAALAZHARSMNUTELE NTENsEdAluNSATUANANAN

Quality of fishery products and evaluation methods. Quality control

in processing line and fishery products. Statistical quality control.
mmg’mLLazng‘vrmEJLﬁlmﬁuwﬁmﬁmsﬁﬂizm 1(1-0-2)
(Standards and Regulations on Fishery Products)

AudAgvennsgIulugnamNTINUTEIe ngvEng Ny suideunazannIgu
YIUTENARALIENINUTENA  TEUUNTTATIFADULALTUTRIAUAT Mg
AIUANLAZENWITIUNNTANAY

.. (Anermansiinmuazinalulad) Mangnsununvd) vangnsival w.a. 2557-meSuiesnein

30



01254343

01254351

01254371

01254372

Importance of standards in fishery industry. National and
international laws, regulations and standards. Inspection and certification

system. Regulatory bodies and governing authority.
szuunsUsEiuaunInlugaannssudndun 2(2-0-4)
(Quality Assurance System in Fishery Industry)

ANUUABAAEYeIMTINERTkaENTUTERUAMAIN UTElANBITEUY
Useriuaunmemns viesuiRin1smaaeuiaraeuiieunuuInsgIuYededanis
FENINUTEmMA NSUTMIANUELS

Safety of aquatic food and quality assurances. Type of food quality
assurance systems. Testing and calibration laboratories of international

organization for standardization. Risk management.
NSNAIUINAAA U 2(2-0-4)
(Fishery Products Development)

NANMSHAILINEAT MBI TLAEN1TUTEENA N STHRIUINER ST s83e
N33 LHULAENTAATIEINANTNAGDS

Principles of food product development and applications in fishery

products development. Experimental design and data analysis.

NSHULEULAZRYLIITATU AT NANA T 3(3-0-6)
(Chilling and Freezing of Fish and Products)

wdnmsaueNdnufenuiy sTuueIsiauiy nseenuuULaY
AunaAguTeaiy nssusnsudfutautuds nansaada i fulas ud
ula AN N mMaLfuine nMsldeids warn1snTIIEUAMANNAN A 3]
AsAnwIuenanud

Principles of fish preservation by refrigeration. Refrigeration system.
Design and calculation of refrigerator. Chilling and freezing methods. Chilled
and frozen fishery products. Quality, storage, deterioration and quality
determination of products. Field trip required.

1%
o ¢ o

nann1sudsgudnddn 3(2-3-6)

(Principles of Fish Processing)
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01254373

01254374

01254381

nEnn1suaznssuisnisulsgudaiin mslidagievuemsidiedasly
nszUIUNTWUTIURAZIAUANBN NMSYIAN N5YIWe n1ssuady n1sulin msane
$9E nIndesE n1swdsiuainsig n1sulsiuiAvivdsuazianasslaain
gnanssunlsgudnin welulafadfelmllunisulssuomns Snisfnwiuen
01U

Principle and processing of fishery products. Use of food additives as
processing aids and preservation, salting, drying, smoking, fermentation,
irradiation, surimi processing, algae processing, processing of waste and by-
products from fishery industries. Modern technology in food processing.

Field trip required.
QeI EEH AT PPN P L PR HERMIER 3(2-3-6)
(Thermal Processing for Fishery Products)

-dl %4 b4 v +|
ﬂ?%ﬂ”‘Uii‘\]ﬂI“ﬁUﬂi”U’JUﬂ’1511/1?’1’3'1115@‘14 ‘VT@ﬂﬂ'ﬁLL‘Uii‘U@W‘Vi’ﬁ‘Uﬁi‘\]ﬂi‘”‘LJEN
’Jﬁﬂ’]iﬂ’]uqmna?LLau‘lJﬁuﬁVlﬁﬂ’]WIUﬂ’]ﬁ"ZﬂLSU@ miﬂi“mumnaammmw bbEY S
ﬂ’]iLﬁ’e)llLﬁEJ“U’eN’eJ’Wi’]iUiiﬁlﬂiu‘U’eN llﬂ’]iﬂﬂ‘b"]u%]ﬂﬁﬂﬁu%

Packaging for heating process. Principles of canned food processing.
Methods to calculate process time and lethality. Quality assessment and

product deteriorations of canned food. Field trip required.
wAlulagN15UTINAANUNIUTENS 2(2-0-4)
(Fishery Product Packaging Technology)

ANUAAYUDIUTTYNNY viakazauTAvesian sUuuwaznsidauly
REINNTINUIZIN

Importance of packaging.  Types and properties of packaging

materials. Forms designs and uses in fishery Industry.
N1398NLUULAZN5IANITITUIUSFUAR N 2(2-0-4)
(Fish Processing Plant Design and Management)

NN3RNKUULAITULNURILTU  N133ANSNsEUIUNINER ladafndues
gnavMNTINUIEAN waznsiidaiidsannlseanuulssudndn

Plant design and layout, operation management, logistics of fishery

industry and waste water treatment from fish processing plant.
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01254421

01254422

01254461

01254462

nausalundadueiusza 3(3-0-6)
(Flavor in Fishery Products)

peAUsEnoUNAuTAvesdn it fimi way wAndusiusEns nsTiaTey
peAUszneUaslvindusa naveensrUIUMILUTIURBNNTATINALTA NINAdeU
malszamdudia  nswdnanslvinausaanwdndagiuseas uagnsuszendlu
QIANNNTTUD NS

Flavor components of aquatic animals, aquatic plants, and fishery
products. Analysis of flavor components, effecting of food processing on
flavor formation. Sensory analysis. Production of flavor from fishery

products and application in food industry.
WsAuvaaifoua 3(3-0-6)
(Fish Meat Protein)

drulsznounazlaTeainwedlusiuua1seaulanIALazuina1n AuAIwW
Tnwunis viin Usina audideiifveslsfiusagnisvaaey Wuseiiieates
fuiadesnmuedlusiu nsidouanin LLaz‘Uﬁﬁ'%mﬁuathiauﬁLﬁmsﬁuiuaﬁmi
nsldlusiuainyan

Compositions and structures of fish protein at micro- and macro-
structure levels. Nutritive quality, types, quantity, functional properties of
protein and testing. Linkages related to protein stability. Denaturation and

reaction of protein occurring in food. Fish protein application.
RANIANTIUNHNANNUNUTZUS 3(3-0-6)
(Principles of Fishery Products Engineering)

MNULaZNTLUAIMING  AURAYDINIE WATNAIUY namansvetiua N3
ANUMAINNSDUY NNTIELNE NITYIWIA

Unit and conversion, mass and energy balance, flow of fluid, heat

transfer, evaporation, dehydration.
VANIANTINNINAATUIIUTENS A1AUJURNT 1(0-3-2)

(Laboratory in Principles of Fishery Products

Engineering)

A NFaasauNINeaY : 01254461 Visandaunu
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01254471

01254472

01254473

01255211

UHURN1sdmMIUINT nanImNIsuNIHEnSuNUTEuS

Laboratory for Principles of Fishery Products Engineering
naRfauanY 3(3-0-6)
(Aquatic Plant Products)

N1399914UNYTATDINVUINLAUAIAYNIUATEFAD NITNIZIEEWALNTS
WU 09AUsENoUNNLATl Laza1sUsznouioangndneTinIm nssuIsn1sLys
JUnaznshiuselev

Classification of economical aquatic plants. Culturing and harvesting.

Chemical composition and bioactive compounds. Pocessing and uilization.
walulagysd 3(2-3-6)
(Surimi Technology)

TrgRuwasndnnisnanuaiuaudidenuds nszuiun1swlsundngsiionn
Uan nslduselevianngsiiuazndn e eaduszneunuail Jedodifinasie
AN MLAzNSdeNAN MYosEE Mafmuinisnanlagldinaluladnsyuiunis
wsguuuulmiieuussnunmuazeaUaonsie

Raw material and principles of frozen minced fish production.
Processing of surimi from fishes, utilization of surimi and surimi products,
chemical composition, factors affecting quality and deterioration. New

processing technology for quality improvement and safety.
daunanlunisuussunandaaiuseas 3(3-0-6)
(Ingredients in Fishery Products Processing)

Useinniazaulidmiinvesdiunauildlunisuussundndunussus
Uduiiusvesdiunautaz oAl senauveI9Ins N1sidondrunauimuizanly
gramMNIINRUT USRI

Types and functional properties of ingredients used in fishery product
processing. Interactions of ingredients and food compositions. Selection of

ingredients with suitable properties for using in fish processing industry.
WITEUARIU 2(2-0-4)
(Aquatic Fauna)

SefigesSouaniau : 01423113
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nsdanuIavy Tinuarunuinludainaeumia

Classification, lives and role in aquatic environment.
14
o

01255212  wssaudndun a1aUfuRnTs 1(0-3-2)
(Laboratory in Aquatic Fauna)

A NFaasauNInay: 01255211 WsaNsaunu

(%
13

UAURNsdmSUIvINTsaudn 31
Laboratory for Aquatic Fauna.
01255321  wAlulagyan1mwniemsta 3(3-0-6)
(Marine Biotechnology)

JurdideaSusndey : 01419211 , 01403221

'
a

nslduselevianadizinlunsiansodiuvesddldin lnuefunssuiunis
MRl 8N LasugIAINTIN N1sUsEgndmalulagdinimmnimealunis

9
a 6

Wnzdesdninga nsanalldne wasvdue wasnsmuautaivlunsa

Utilization of marine organisms or their parts by chemical,
biochemical, microbiological processes and genetic engineering.
Applications of marine biotechnology in mariculture. Chemical and

pharmaceutical productions and marine pollution control.
01255351  aynsansialy 3(3-0-6)
(General Oceanography)

Millalazanyzvemea dmayns autinaaiiaznienInvaading.a
MABAIUBNSNARBNITUTENY ANSANWIUBNANTUN

Origin and nature of the oceans, physical and chemical properties

of sea water and its role to biology. Field trip required.
01255353  masindasdu 3(2-2-5)
(Basic SCUBA Diving)

wannsalagldaunsalvieniele sunsie F5desiunaznisunlulunis
selviinaulaeniy n1sUngeshwigunsalani

Principles of self contained underwater breathing apparatus.

Precautions prevention and life saving. Apparatus maintenance.
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01255411

01255412

01255413

01255414

01255442

@YIINYININLL] 3(2-2-5)
(Marine Microbiology)
FurdideaSeunnnou : 01419214
unumuazamdAnuegatniiendeueglunsia
Morphology and identification of marine microorganisms and
L PIERLHRG 3(2-2-5)
(Biology of Shimp)
JuriideeSeuanneu : 01255211 , 01255212

a =

PUNTUITIU TIAINEIUALTITNYIVBINT ALAIAYNINATEFAD T
NsANYIUBNAIUTN

Taxonomy, ecology and biology of shrimp, emphasis on economic
species.
Field trip required.
v 3(2-2-5)

(Crab)

anwauelU aunsuIsIu JLAIngT WagANUAINYaNENTINNYDIYTL
Anuddymaasegia uazylussuulinammeainisfnyiuenanui

General characters, taxonomy, ecology, diversity of crabs emphasized

on Economic species and in marine ecosystems. Field trip required.

wauNeLa 3(2-2-5)
(Marine Molluscs)

JwidesnisiFeusnnau : 01255211, 01255212

anwaaly aynsudsu ITauiniswasineing1vesoensLand
ANUAAMALATYENAENSANYIUENAU

General characters, taxonomy, evolution and ecology of marine

molluscs, emphasize on economic species. Field trip required.
HaInelukuauznds 3(3-0-6)

(Coral Feef Ecology)
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01255452

SefigaeSeuniiou : 01251111

PAUINISVRILUIULNNTT  UadePilnananuiuenise  NSeUIunIsNIiand
Wil war TYINeT duguine wasunveawnUsensEdidialuluilsznmse N3
LNSATLNYYDILUT

Ygnn5e 298730 lunuiUzn1se nsunsnsza1euadselUsnsaiilantaslulseng
Iny nsle

Usglovianuwuivznise dnsAnwiusnaniuni

Development of coral reefs, environmental factors affecting reefs;
physical, Chemical and biological processes on coral reefs; reef morphology
and zonation, The life of the reefs, worldwide geographical distribution of
coral reefs; the distribution of coral reefs in Thailand, utilization of the reefs,

reefs and tourism, reef research, reef
Management, Field trip required.
AYNIAEATNIBAIN 3(2-2-5)
(Physical Oceanography)
JurfidaaFeunnniou : 01255351

ﬁﬂJﬁﬁVI’]ﬂﬂ’]ﬂﬂ’]WﬂJ@ﬂﬁH%%La ﬁllﬂ?‘iQ‘V]ﬂ‘Wﬁﬂ’]ﬂ(ﬂ%ﬂi%LLﬁ‘ﬁﬂuﬂW]’]ﬁHVﬁ 13
mé"auﬁ'

Younat1 Adu tiuthas madisennsseglnauaznisussynd dnwszianzms
muamvesiseminouaziliduniy  nslilusunsudifagudmivieszideya
MEALNIANENTLaENSAUALTRLAN NENNIANERNS @159 NIAERs NMTIATIEN
foyauazmsieudeya nmsdsaaymsmans dnmsdnuiuenanud

Physical properties of sea water and hydrological equations of sea
wave and tide. Remote sensing and application. Physical characteristics of
the Gulf of Thailand coast and the Andaman sea coast. Application of
software package to analyze and search for oceanographic data.

Oceanographic survey, data analysis and interpretation. Field trip required.
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01401114

01401351

01401472

01401431

waneAEnsaly 3(2-3-6)
(General Botany)

ANUSTRLUREIAUEUEIWINeT NMeIn1AIne d553nen Teinginsin
nIAngkaIInuNg nstdusslevianivg

General principles of plant morphology, anatomy, physiology,

ecology, classification and evolution. Uses of plants.

sisanendosduvasiie 3(2-3-6)
(Introductory Plant Physiology)

JwrfideaFeuninow: 01401114 waz 01403221

AaNnusllosuneaisTineesiaiingtestunisiaulanaznisiasey 1
WIUDRTY ANUAENTUSVRNAUNY kaLsI9BIMT

Basic knowledge in plant physiology: growth and development,

metabolism, plant-water relations and mineral nutrition.

I luanailosduvasiiy 3(3-0-6)
(Introduction to Plant Molecular Biology)

JurdideaSeunnfow: 01401351 wia 01406311

FIneluanaradlasadneadiiy Auuiy N1IAIVANNITHAAIDBNYBIEY
FrugyruneuaNNTRTAUL veseitisiiy wunmstiluussendly

Molecular biology of plant cell structure, plant genome, regulation of
gene expression, signal regulating growth and development of plant organs.

Emphasis upon the practical applications.

lulasmatianianeg 3(1-6-5)
(Plant Microtechniques)

JwrfidesSousnnew: 01401114

a = L% 1 d‘ = 6 6
WMARALUNSATUAE1 M NB LYl UNTANYIDIAUSENDUYDILTAR LAY
\Walarienaodganssey

Practical laboratory techniques in preparing plant materials for

microscopy study.
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01401473

01402311

01402312

01402313

sudeuBnswsidsaiedons 3(1-6-5)
(Methodology in Plant Tissue Culture)
JufideaFeunaniou : 01401351

nénnswerisnsUfAvesmansdsaeed (eBouave Tz

Principle and methodology in plant cell, tissue and organ culture.
YAl | 2(2-0-4)
(Biochemistry 1)

WARLAZDIAUTENDUVDNTAR  LASIES 1AL NTN NV UNTEUIUNNTNG
Fueiiluwad arsazareTines Tassasne audd winvesansiulewsyn 1UsAu nsa
Tndsn afia euleduarlaeuled uaznsussend

Cells and cell components; structure and functions of water in cellular
biochemical processes; buffer solutions; structure, properties, functions of
carbohydrates, proteins, nucleic acids, lipids, enzymes and coenzymes; and

applications.

UUAN15TLAdl | 1(0-3-2)
(Laboratory in Biochemistry I)
Av1NAo9sguUNINaY: 01402301, 01402311 WSDLSEUNIDUNY
UfuRnssesitevtaztiies auninglwlawes n1391a04lAs9a3519909%7
lana andinianieniniasiall waen1swsentaliana Aanssueuled mallalas
1 nAs N
Laboratory on pH and buffer, spectrophotometry, biomolecular
modeling, physical and chemical properties; and analysis of biomolecules,
enzyme activity, chromatography techniques.
Al Il 3(3-0-6)

(Biochemistry 1)

SunfidaeSounnnieu: 01402311
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sysurfvaneuleiuarnssaufizenlasioulesd WWNUIATULATTING
M silvkangay wazdidunsizivetasiiluana  Trduasiznvesansuseney
NHWIUEGY LAZNITENATIERMIBUAY  NMITUIAIRUTDIRALDULD KATNITAIUANNIS
waneanvasdululnsuaslen

Nature of enzyme and enzyme catalysis, metabolism and bioenergetics,
biomolecular degradation and biosynthesis pathways, biosynthesis of high
energy compounds and photosynthesis, DNA sequencing and control of gene

expressionin prokaryotes.
01402314  UfHuANIsTAL Il 1(0-3-2)
(Laboratory in Biochemistry II)
JwrdideaSuandew: 01402313 wWiaFeundouiu waz 01402312

N13ATZINTAATITUSIN URASewazaaunamansvasouley n1s
wenadudINeaTUNLA e N13TEYRDIuNLAdlaeUlYATRIMINY LUWNUE]
Fuvesdaluana waznalnsyavluanavaanszuiun1stuadiidfgludie

Quantitative biochemical analysis; reactions and kinetics of enzymes;
fractionation and identification of organelles by marker enzymes;
metabolism of biomolecules and molecular mechanism of vital

biochemical processes
01402461  FAHvDINY 3(3-0-6)
(Plant Biochemistry)

Tassaauazvihiiveseesuniuadiin Tassais aud? wagnthiimeinimues
pawaaiY nsdaasssieuas nsviglaniglduas wunuedduvesnislulawmsy
wagdiin nsesadulasiau Tllesesluy uazdmuaunisasydivle SaAinguasiy
waziwnualan nAeil ANy N154AADBNYBIEY LaTNITAIUANNITITYVDINY

Structure and function of plant cell organelle, Structures, properties
and biological functions of plant cell wall, Photosynthesis, Photorespiration,
Carbohydrate and lipid metabolism, Nitrogen fixation, Phytohormone and
growth regulator, Plant pigments and secondary metabolites, Plant genome,

gene expression and regulation in plant development.
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01402471

01402482

01402491

FadlnvuINIg 3(3-0-6)
(Nutritional Biochemistry)
SufidaeTounnniou : 01402313

WENUBATU AINNABINTT NISVIA NITAATN NITANAET WATNITTUAIEYDI
41361199 18ANd AN LATUINITVRIETB M TN TR uLazLIsIRNT Ty
ANNABINITEABUINTIUAIETLAY waEN1TUTEENANIDIMNTIALEN

Metabolism, requirement, deficiency, absorption, transport and
excretion of major nutrients, vitamins and essential mineral; nutritional

requirement under special conditions and applications in food and medicine.
Faadnsinens 3(3-0-6)
(Agricultural Biochemistry)

JuiidesSousnnon : 01402313

Fuedififendosiunsinuasvesiivuasdniiasugia nalnitugumneduad
lumsnouauesfiean1IzmILATEnIINAWINdeN NImuALdnisunuLazlsa
wATATATUTEENA TATLTIATIENNINITNEATEIAUTENBUVBIAY a15TiY
HARAINTTTUNVIA NsUTUUTIRUA MHaNEAN1NITinYAsiaenATaTug
NI wazmAlulagTInm

Biochemistry relating to agriculture of economically important crops
and animals, basic biochemical mechanisms in responses to environmental
stresses; pest and disease control; applied biochemistry for agriculture;
analytical biochemistry for agriculture, soil components, toxic substances,
natural products; genetic engineering and biotechnology for quality

improvement of agricultural products.

[
[

521 U8UAs B NUFIUNTLAT 3(0-3-2)
(Basic Research methods in biochemistry)

nannshazsedeuIslun1sduaudeyatarsiusndndinuauan N3
TNUNUNUITY MSWULATITI KAYTI89IUNITITY NTEUMBE1N A35TTUNN
WMIMEARSYeIINITY ANURANAIANNETRYBINANTITINY ANUUaDAfELazNIS
Jganeunadestuluriomnaans maidelnglifodisandninaassuazanysd
N153RaVsUNT N1sAIvAMAMnWluiasU RIS
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01403111

01403112

01403221

Principles and practice in literature search and idea organization,
research planning, proposal and report writing, sampling methods, scientific
ethics, statistical error in biochemical research, safety and first aids in
laboratory, animal and human research policy, patent application, quality

control in laboratory.
waslsialy 4(4-0-8)
(General Chemistry)

praauKaslATIAS19eEnON FEULNSeaAN Wussial UASe ALl wid
YDUMAIVOIDY @158z QuUUNAAARS Jaunamansiall augaiall Bianlng
lasuazmsuandalulossu nsawaziua aunavesleosy il

Atoms and atomic structures, periodic system , chemical bonds,
chemical reactions, gases, liquids solids, solutions, thermodynamics,
chemical kinetics, chemical equilibria, electrolytes and their ionization,

acids and bases, ionic equilibria, electrochemistry.
insialuniaufiAnis 1(0-3-2)
(Laboratory in General Chemistry)
Jwrfideaeuninow: 01403111 w3e Seundoufu
UfTRnsdmsuivaivaly
Laboratory work for General Chemistry
ndun3d 4(4-0-8)
(Organic Chemistry)
JuiideaFeuninow: 01403111 wie 01403115 w3a 0140311

NOUONILATBUNTE N3 unUsznnvedansusenaudunid §asenadl
waznalnuesufizenanlendl ailvesanseduifalalasaisuou uoarauslas wels
wuin lalasansueu n1sivungns lassadavesansusenau Bun3dlagismeain
Wsalny audfuazUfisenvesieanoseddivos a1susenou Wuoa ueadlenmlau
n3nBun3e ayiusnsndunid oxfunavansusznevhilasiaudug afia mflulainen
nseewilu WUshu waznsatpdsn
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Theoretical organic chemistry, classification of organic compounds,
chemical reactions and mechanisms, stereochemistry, chemistry of aliphatic
hydrocarbons, alkyl halides, aromatic hydrocarbons, structural determination
of organic compounds by spectroscopic methods, properties and
reactions of alcohols, ethers, phenolic compounds, aldehydes, ketones,
carboxylic acids, derivative of carboxylic acids, amines and other nitrogen

compounds, lipids, carbohydrates, amino acids, proteins and nucleic acids.
01403222  A%BuUNIgN1AUHURNTS 1(0-3-2)
(Laboratory in Organic Chemistry)

JefidaeiSeunnnou: 01403221 vise wiauiu uas wie 01403114 01403112
50 01403118

UURNIIMLATBUNSY
Laboratory work for Organic Chemistry
01403231  USuadAsIzinIeLadl 2(2-0-4)
(Chemical Quantitative Analysis)
JuadideaSouandew: 01403111 %Sa 01403115

NANUALNITUIUNITIUNITIATIBYINILAT adfmansluseideuisinsen
ngudl  TuuSinatiesed msleszilasiivin mshieseilaenislnnse ns
lmsansaa laenisiiaanazney Tneniafnansdseunazinend ndniugiu-
wWnlnsalatuuuganduvese

Principles and process in chemical analysis, statistics in analytical
methods, theory in quantitative analysis, gravimetric analysis, titrimetric analysis
acid-base, precipitation, complexation and redox titrations basic principles of

absorption spectrophotometry.
01403232  UUANTUSINAAATIEINNLAL 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
JurfidesSouanneu: 01403112 wie 01403118 uaz 01403231 w3 Fou
wiounu
UFuRnsUsInadesginieadl

Laboratory in chemical quantitative analysis.
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01401431

01416311

01416312

01416421

lulasimAiaAnIany 3(1-6-5)
(Plant Microtechniques)
JyfigaeSounniow: 01401114

wadaluniseseudlegiuialtlunisfinwiesAusznavvosgaduay
\eltiomendeganssall

Practical laboratory techniques in preparing plant materials for
microscopy study.
nanwugAans 3(3-0-6)
(Principles of Genetics)

JefigeeSouniau: 01424111

waduayesiunuaaiieesiuiugmans nisaieveniugnssuseninly
InTauagluleda wannsaneneniugnssuvesuwnakasngauiiasduy navey
YDINYHIWAR  A1THUTNTTU  N1591089 UAgMITFOULTN  NITNIIUVDITURALNS
mvAuimTuvesdukaglasiulen  Wugeans Ysuiauuazyseying Wugnssuuen
Tadea NugAERsTINUINTG

Cell and organelles related to genetics; genetic inheritance during
mitosis and meiosis; Mendelian inheritance and probability; the extension of
Mendelian laws; genetic materials, replications and repair; function and
regulation; gene and chromosome mutations; quantitative and population

genetics; extranuclear inheritance; evolutionary genetics.
WugAEasURURNTS 1(0-3-2)
(Laboratory in Genetics)
Jwriideeunnnow: 01416311 w3e Seundoufu
UfuinsamsuInnaniugeans
Laboratory for Principles of Genetics.
NugAansUY Ll 3(3-0-6)

(Human Genetics)

.. (Anermansiinmuazinalulad) Mangnsununvd) vangnsival w.a. 2557-meSuiesnein

a4



01416422

01416423

MsneMenTiugnIINve Y UEMNnNdnIAG WlagngAnsTvesTy
wazlasluley  anugns MlguReund 38n153Nede  nsuidanaznslven
Unwideafulsameiugnssy uaznsussgndanuiitugmand duylulad wug
mansluiana Wusmansvesead Wugmansiunzds uafiwvesdaunndenso
uyud Wusmansussrnsuarnsiannmaifionnudleiugmansingud

Mendelian heredity in human, function and behavior of genes and
chromosomes, diagnosis, therapy and genetic counseling of inherited
diseases, applications of immunology, molecular genetics, cytogenetics,
cancer, environmental hazards, population and evolutionary in

understanding human genetics.

WUFAEATNY 3(3-0-6)
(Plant Genetics)

JvridesSousnnou: 01416311

waAafugunaiugeanifrluseiuluanawaznisUssand  nns
AAszitlunveseasunuad Tuwadiiy waznisanevenaiugnssuNunslglying)
T NTUIUBNANWUEINALALIEUUNTAUILT  Auuwdsiuveslasiuloy  was
wiellaBAlFluns@nyitusnssuesiivlusydulinana

Basic concepts of plant genetics at the molecular level and its
applications, genome analysis of organelle DNA, cytoplasmic inheritance,
sex determination, and reproductive systems, chromosome variations, and

experimental approaches in plant genetic studies at the molecular level.

o o

WUgAEA TN 3(3-0-6)
(Animal Genetics)

AyNfaaSeuNInNay: 01416311 %9 BIUNSDUNUY

1%
=Y | [

NugIuNITaIenendnyuenIaiugnIsuLaznIsUsegnaialdlunis

<
[ (% s

USulganugdnd adauwasiugmansuseynsiussendldlunisnnununaas ey

9
v § o (%

ugazUTuUTeiug MugnIssuvednuuzAunINkardnyMzUTIIMENYMENIS

9 El
¥
L4 & a

Wulsavrswiialudaiides anwagdiuniulsn nsldineinislulaumaina
Tumaiugimnssy Wen1suuugsnsiiesdn’
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01416424

01416441

Fundamental of genetics and application in animal improvement.
Statisticalprocedures, population genetics application for breeding,
estimation ofbreeding value, heritability etc. Qualitative and quantitative
genetics. Geneticbasis of some animal diseases and disease resistance. The
application of new biotechnologies such as genetic engineering in animal

husbandry.

nmswnzidsaiiodeenisanedinduluie 3(1-6-5)
(Tissue Culture for Gene Trasfer in Plant)

FwdideaSeuandew: 01416312

Y & = P a & L A oA A
wanmsnzidesiaigeiy wadamnizlunsinisidesiaigefiviens
UFuUgaiugiulagn1stnin liAnn1snang Msmislassinng n1smisLas sy
avoesy ManeideuasnTluslanatad nmsluldlududy qmaliaig
P i = = ! A o
q Aldlunsareringuluiy anuilvg 9 Adedes

Principles of plant tissue culture, special techniques in plant tissue
culture, mutation breeding by tissue culture, embryo culture, anther
culture, protoplast culture and fusion, various techniques of plant gene

transfer, recent knowledge in related fields.

Wugrnansveueadiioiy 3(2-3-6)
(Introduction to Cytogenetics)

Jwriideseuninow: 01416312 wie Seundoufu

FaAneruazngAnssuveadiiiedrfunisaienendnuazvesdidin
aruuUsUsilumheiugnssy TaslulsuuasnafiAntudednumsmaiugnssy
Wannnsesdsdidin - mstssgnddianudinand Tuldnsiunisunnduas
ManuRTTRUNTUT U susouasdend  wedadesiy Tudesufofnnsly
nsAnwNugmanswad

Cell biology and behavior related to inheritance. Variation in genetic
material and the effect on expression and as well as evolution of organism.
Application of to genetics in medicine, agriculture; plant and animal

breeding. Laboratory techniques in cytogenetics.
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01416451

01416453

WugAdnsvaLwadszaUlILana 3(3-0-6)
(Molecular Cell Genetics)
JefidaeTouniiou: 01416311

mMsdnesdusznevvetluunmeluead nsdiaesfiduenasnisuanioen
938U M3muaNmMshauveslusiu lassaauagnifivesossuniuad 1asasng
vogaduarn1sadeulnl lassadruasminfvesdeviusaduasndgad
nsvuIuNsiudsdyunsluwad nalnatuaudginswad MafinUSunanead
wazmswa e lUiminflaws msthaufldunesuierasmiseniieades
lusAnemansinuas nsunme uazdaunndon

Organization of cellular genomes, DNA replication and gene
expression, regulation of protein function; structure and function of
organelles, cytoskeleton and movement; structure and function of cell
membrane and cell wall, cell signaling; regulation of cell cycle, cell
proliferation and differentiation, applying knowledge learned to explain

research articles related to agricultural,medical and environmental science.
wugenanslmanaidasdu 3(3-0-6)
(Introduction to Molecular Genetics)

JwrfideaFeuninow: 01416311

Tassaianazminivesanswugnssy lnssairsvesiidue nalnseiuivad
wazsrduluanaduierfunmaiindiewesdidue  masudiulnivesans
WUINTIU N1SN@tBRUg NIsdouLTuAdue n1saansiid ASCTRILEY CHECERETy S
nsmueludunousineua nseAumedsany famiiluineinisanni

Introduction to the structure and function of the genetic material.
Structure of DNA and the cellular and molecular mechanism underlying
DNA replication, recombination, mutation, DNA repair, transcription,
translation and their regulations. The recent development in this area will
be discussed.
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01416454

01416455

01416456

Frdsaumlaefu 3(3-0-6)
(Introduction to Bioinformatics)

nszuaunsuddaaneluead Jadefiiendostunnueden ns
AUANNSLanseanvasduLazNsYhweslUsiu eudemeniglugadoudy
Na91InAIATER  nszuumMsiansiulianaiidudurnesowad uagn1si
audilduneduienanuisemiedoslusununinssy  msunnd  waz
GRIRLECH

Mechanisms of cell signaling, stress-related factors, regulation of
gene expression and protein function, stress-induced cellular damage,
cellular detoxification of toxic molecules, applying knowledge learned in
class to explain research articles in agricultural science, medical science

and environmental science.

n1snaUaAURIiaANAsEAluszAuliang 3(3-0-6)
(Molecular Aspects of the Stress Responses)

FwdideaSeuandaw: 01416311

nalnnsdudsdyaunisluwad  Yadedifordostuanuaden 11
AIUANNITHARNIEBNYBIEULazNISIIUTeNlUsAY Arudsmenislugadowdy
waanaaien  nszurunsiansiuluanaiiiusunsedeaduagnist
pnuffilsneSunenanuiseiifisdedusuinemansinuasnisunmd  uaz
dando

Mechanisms of cell signaling, stress-related factors, regulation of
gene expression and protein function, stress-induced cellular damage,
cellular detoxification of toxic molecules applying knowledge learned to
explain research articles related to agricultural, medical and environmental

sciences.
WUFIAINTIY | 3(3-0-6)
(Genetic Engineering 1)

JefigeeSounnniay: 01416311
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wadianslaaudu Aduenve msnseaeulazinziguilaauld a3
WsTinaiidue lnsufAsengnlswedimersa nistefulufiviazdnd nsdnw
M 1uvesvesdulagviliiAnnisnats edesnefdue nsUszgndlinig
MTNYAT GIAMNTIH NMTUNNE UazAauIndon

Gene cloning technique, DNA vectors, detection and analysis of
cloned genes, DNA amplification by polymerase chain reaction, gene
transformation in plants and animals, studying gene function by induced
mutation, DNA markers, applications in agriculture, industry, medicine and

environment.

01416457  3lunuazIASaMENEIAEULE 3(2-3-6)
(Genome and DNA Markers)
FwdideaSeuandaw: 01416456

Funvesfiguazdns nMsdnszidlug nmsadamsuenazndnnisimiluly
msheuRgiuREwe adalouslaetusasidons wanveuaiewmuened
Bue wdemmneiidueilditlevslawiunasdld  ffensiluiiugin ns
Uszgnalduazmsfiansanidenldinie g

Plant and animal genomes, genome analysis, extraction of DNA and
general principles for handling DNA, hybridization and PCR techniques,
principles of DNA markers, hybridization based and PCR-based DNA markers,

applications and consideration for choosing markers.

01416458  WUFIAINITINUHUANT 1(0-3-2)
(Laboratory in Genetic Engineering)
JufidesSousnriow: 01416456 w3a Seundouriy

ﬂ'ﬁLLEJﬂaLSUL@ﬁQMﬂJ@LLﬁ%Wﬁ’]ﬂﬁ@ n136A LLﬁ%L%@NaLSULa NI uaNeSINTY
ﬂ’]i(ﬂi?f\]ﬁ@‘ULLﬁB%Lﬂi’]%ﬁaL’SUL@ﬁ’lfmﬁﬂJ

Isolation of total DNA and plasmid, DNA digestion and ligation,

transformation, recombinant DNA detection and analysis.
01416481  WUFANAATUAZITAUINAS 3(3-0-6)
(Genetics and Evolution)

JefigaeTouninieu: 01416311
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01417111

01419211

01419214

01419351

NWHVRTINUINTT AnuariulUTEUTawNINNTRULUTNIeRUENTTY
nssnwdnuaeiuwlslulssans mssnwaneiiluegvesdu Alaaundd
wagnsinwenanual unumvesgnrasluiTanunns

The evolutionary theory, phenotypic variation as a result of genetic
variation, maintenance of polymorphism, population genetics, the origin of

species and the maintenance of uniqueness, role of hybrid in evolution.
uARASE | 3(3-0-6)
(Calculus 1)

dlauazaiusailies ayusvesilantulasnIsUssend ALdaeyiusuay
(3 aQ v 6 (3
n1slsegne Usnusiaznisdssyna

Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

a2 Ineily 3(3-0-6)
(General Microbiology)

JuiidesSeusniow: 01424111

MANN9RaTIINeT aunIduiiacineg lassaisvesad Wugnssu M3
RERIIGE WUWNURATN MITAnIAnY  N1SUTEENANIINISINEAT 01113
PRANMNTTY FwIndey NSANEITGULAENITWINNE

Principles of microbiology, groups of microorganisms, cell structures,
genetics, growth and metabolism, classification, applications in agriculture,

food, industry, environment, public health and medical approach.
90T neiugiuniaufoing 1(0-3-2)
(Laboratory in Fundamental Microbiology)
JurfidesSousntow: 01419211 3o Geundouiu uaz 01424112
UjuRnsdmiu 01419211
Laboratory for 01419211
#359M8190998UN3d 3(2-3-6)
(Microbial Physiology)

Sefigaedounnniou: 01419213 wie 01419214
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01419411

01419436

01419462

2IRUsENEUNMALAL LasntTvedlATIaiaveneadaunse N1siule A

a

FUATU LOATILATUY Way VIFNATILY UadeNinanananIsuued 2auUnNse

q

Chemical compositions and functions of the structures of microbial
cells; growth; dissimilation, assimilation and biosynthesis; factors affecting
microbial activities.

N15ASYLATNITNIZIAELTAAYEUNSE 3(2-3-6)
(Microbial Cell Growth and Cultivation)
JurfigoaSeunnnou: 01419213 wia 01419214 waz 01417112

JaUNAFIAN3VBINI5LT YR gauNnIdluainisinatuasJanuds
AlAA1ERSNITUNISRTYYeRaUNIEluMsBewuLNaReY  Awelllotuay
AaLiiad TINTINSALlUTTUURANaNLYe

Growth kinetics under submerged and solid state cultivation;
mathematics of growth in batch, semicontinuous and continuous

monoculture; mixed culture systems included.
AYIINYINIQATMNTTY 4(3-3-8)
(Industrial Microbiology)

SefigaeSounnniou: 01419213 wia 01419214

>N o,

Aun3diilan1T9aaInnssy  nann1sAALdanLaznIsiuaIeiy
n3rUIUNIAlunsHannandaeiugunll nandueivienil wasndnduenaun

) b

[y

l9a1nqdunsd ieluseduesuUanis 1seuduluy UagseaugnaInngsy
nsAn¥IeNENIUN

Microorganisms of industrial importance; principles of screening and
strain preservation; fermentation processes for production of primary
metabolites; secondary metabolites and other microbial products at

laboratory, pilot and industrial scales. Field trip required.
aVIIMYIAIUEITITUGULALHVINUA 3(2-3-6)
(Microbiology for public Health and Sanitation)

JuiidesiFeunnnaw: 01419213 wia 01419214

VANNITANSITUFUYNVULAZEVIAUIALTINY AUNTENABITDY T2UIATING
n1stasiulazn1sAIuAY dNsAnwIuenanIud
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01419484

01420115

01420119

01422111

Principles of public health and plant sanitation; microorganisms

involved; epidemiology; prevention and control. Field trip required.

98T Imevesstiintude 3(2-3-6)
(Microbiology of Waste Water Treatment)

JuniidiesSounnnau: 01419213 v3e 01419214

a = P ' a v Ao I a
aun3dluinduwsiazusznm viin unum wastadeniinasonanssuves
aunsdlussuvtndmings nsiesenlann nseauauiielvissuuidneiiiy
IWegailusgdnsan In1sfinwiuenaniui

Microorganisms in each type of wastewater, factors affecting
microbial activities on wastewater treatment systems, analysis of problems,

process control for efficient treatment operation. Field trip required.
Wandagnedavuniaufunns 1(0-3-2)
(Laboratory in Abridged Physics)

AyNfaaseuNInay: 01420119 %39 3IUNSDUNU

4 1 [

UjuRnsdmsuivandededad

Laboratory for Abridged Physics

1 o

NFndodrsdavd 3(3-0-6)
(Abridged Physics)

naeans auviwarans adu des Tiihade Indhnszua wiwén adu
1 [ aa v & ¥
wimanlndiuas Wandyalvaioasiu

Mechanics, thermodynamics, wave, sound, static electricity, current,

magnetic, electromagnetic wave, light, introduction to modern physics.
nanNann 3(3-0-6)

(Principles of Statistics)

v o J

LwruAnREITUITERR Friasundedt faTaainans atenisnsyane @
wUsduuazn1suanuasnuiiaziduresdnusdy N1SHANEAIIUIN NISHAN
waewe N1SUANUAIUNA NITHINKIWIBENN afiRoYNIU dmTUUTEUINIREILAY
d09U52U1N3 mﬁmiwﬁ%’ayjammﬁ NTIATIERANULUTUTIULUUNIGLAED NS
ATITH N1T0ANDBLTIFULUUIE
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Concept of statistics, measures of relative standing, measures of center,
measures of dispersion, random variables and their probability distributions,
binomial distribution, Poisson distribution, normal distribution, sampling
distribution, statistical inference for one and two populations, analysis of

frequency data, one-way analysis of variance, simple linear regression analysis.
01422431  @0ANIIYIINEN 3(3-0-6)

(Statistic in Biological Science)

JwriideaFeuninow: 01418114

M5191115 M3 ddeya Heidu NMsdnnisteys wnunlikasmieuanixa
N3N MsATeideyan1vaifuilas

Worksheets, data input, functions, data management, chart and graphic

displays, statistical data analysis, macros.
01423113  &aimewiall 3(2-3-6)
(General Zoology)
FPINYMNAUERT NanN15IUAITUUAYTELANLAZITRIUINTUDIER ]

Biology of the animals, principles of animal classification and their

evolution.
01423351  &353N81U9ENT 3(3-0-6)
(Animal Physiology)
FwdideaSuandew: 01423311
wihfiThluvesssuunelusanievesdn
Systematic functions of a living organism in animal kingdom.
01423452 msltdninnaes 3(2-3-2)
(Using of Lab Animals)
JurfideaSusndaw: 01423113

v 6 1

nsiiendninaass /NsUURredninaaetegegnies welinan1snnaes

(3

AARLATOUTRETEA A558TUTTUAMIUL LT Innaes

Choosing of laboratory animals and manipulation of them in order to

obtain exact experimental results, Ethics in using of laboratory animals.
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01423464

01424111

01424112

01424452

[

MeniiduiuIsuiiey 3(3-0-6)
(Comparative Immunology)
JudidesFounndow: 01423113

[y

paulpItduaznalnuesssuuglifuin Wilnlelnda lwladfdvesneunduud

d = a v U U (= ) U L L &l U U 6
Wisuiigussuuiiquiuludnlidfinszgndundiasdnilinszgndunds n1suszend
YorimenniAuiulIeuiigy

Ontogeny and mechanism of immune system, phagocytosis, phylogeny
of complement, comparison of the immune in invertebrate and vertebrate,

application of comparative immunology.
NaNYIINeN 3(3-0-6)
(Principles of Biology)

ndnn1seng 9 vesdeditin psdusenourensad vandowuronLLMUEATY
luwaduazdaddin SvinavesdilainelvaduazoynAUeaYad YUILNIABUAUDS
uay NMaUszanununglusenie MssuuUszamuazszuusenlivie msduiusuas
nMaLmaniugnIsILayI TN TYe Al Tin

Biological concept, cells, introduction to metabolism, chemical effect,
cellstructures, response and coordination, reproduction and development,

genetics and evolution.
FIenAU{URNS 1(0-3-2)
(Laboratory in Biology)
FwndideaSuandow: 01424111 Wie Seundouiu
UURNMTEMSUIMENTYINen
Laboratory for Principles of Biology
MswnziReaas 3(2-3-6)
(Cell Culture)
AwndideaSeuandaw: 01419213
vdnnsuazmAliansIziasLeasuaziiede

Techniques of cell and tissue cultures.
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01424453

01424484

01443311*

01443312*

nannervaaduazluana 3(3-0-6)
(Principles of Cell and Molecular Biology)
JufideaSeuandew: 01424111

lassasisuagnthnvesgasinsuaslonwazguailon @1uUsenouvaLganLy
WUDRTULALBUATNIEIVDIEAT IUANTNWING O

Stucture and function of prokaryotic and eukaryotic cells , cellular
components, metabolism and the interaction between cells and their

environments.
AU 3(3-0-6)
(Evolution)

SuigaeTouniiou: 01416311

'
a

Usgdiiediudtauinis  Adavasenanwasdalldin  ngudidwuinis

o

MANgIUUIENOUNITANEIITAILINTG @ 1RweInIBindimuInTg Msinatdding
sUluUveaneI g

A history of evolutionary biology, origin of the Universe and life, the
theories of evolution, the evidences of evolution, causes of evolution,

speciation, phylogenetic pattern.
ﬂ"liI‘iJ’iLLﬂillﬂﬁﬂ11Wﬁauﬁqﬁ%lU%?ﬁﬁiﬁuLVIﬂ 3(3-0-6)
(Python Programming for Bioinformatics)

wWaenlnseu anednuse 815158 dan n1sandunisgunin Aaddunisada
nsUszananauly Yiavhadwazia LU NsRfnw

Python shell. String. Array. List. Image manipulation. Statistical

functions. Fasta and genbank file processing. Case studies.
nslusunsunwlnsaudmiviaasauma aaujuanag 1(0-3-2)
(Laboratory in Python Programming for Bioinformatics)
U URn1sdmiu 01443311

Laboratory for 01443311

* g3 talvl
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01443313*  luganwlwsaudmiudiasaumna 3(3-0-6)
(Python Module for Bioinformatics)
JyfigeeSounnnou: 01443311

MyNwIEeaau nstusunsusuulawdn Sanuinsaenlung n1530
nau NM3ATILIAUsTnaUnan wiursdnseileuels anduius msUssinana
wilunsuanseanvesdumsldlusunsunimeriiielinneiveya

Sequence alignment. Dynamic programming. Hidden Markov Model.
Clustering. Principal Component Analysis. Self Organizing Map. Correlation.

Gene expression array file processing. Data analysis using R programming.
01443314* Tuganwlwsaudwmiudiasauna anaufuianis 1(0-3-2)
(Laboratory in Python Module for Bioinformatics)
UjjuRnisdmiu 01443313
Laboratory for 01443313
01444399* W3 3
(Practicum)
Aneulsitesndy 200 Hlus
Practicum is required at least 200 hours.
01444491* sziliauisiTensIngdansdanmuazinalulag 3(3-0-6)

(Research Methods in Bioscience and Technology)

nanazszieuisn1TITeneinemanstininuazvalulag s
Jeum1u94n19398 A19INURUNITINY NSRSENLATINTTINE ATIATIER Wana
HAYNITIATANANITIVY NTWPUTIENUNITIY NMTUNAUDHAIIULAZNITIAS L
AuatUNA 1IN

Principles and research methods in, Science Bioscience and
Technology research problem identification, research planning, preparation
of research proposal, data analysis, interpretation of result and discussion,

report writing, presentation and preparation of manuscript.

* 5391 Un vy
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01444496* 1399ANITNINYIAEASTINNLAZINATUL AT 1-3

Selected Topics in Bioscience and Technology

a o v

IFouaNIzIIneIAanstannLazmalulaglussauUsyyins Wave
Souldsululuudazniansing

Selected topics in Bioscience and Technology at the bachelor’s

degree level. Topics are subject to change in each semester.
01444497*  FuuUN 1
Seminar

nsthiaueuazeAuemteiiaulanainenmansiinmuazimalulad
szauUTeYIeT
Presentation and discussion on current interesting topics in
Bioscience and Technology the bachelor ‘s degree level.
01444499* TAssIUAUINEIAERsTININIAZINALULAE 3

(Project in Bioscience and Technology)

1ASINITAUAIINIINEIFNARSTINTNLALLNALULAD NITHAIUITDLAUD
1ASINITIVY NNSVIITY NISHIYUTIEIUBALNTUMEUBNAINUITY

Research project in Biosciences, proposal development, research

investigation, writing of report and, presentation of research results.
01602221* Amewuaiisekazlfaludngd 3(2-3-6)
(Animal Bacteriology and Virology)

amudilugufefunuafiFouaylita dugnine fugnasu Maalgyuay
wunuedTimesuafife mafiuduauvedhifa synmidsuuazmsisdeuuniie
warlada npenuvaeafouwaymsidedonsnain Tsafaidefiddyludaflusens
vos0srmslsnsruIndnssarinssune uitefiieadesiulsafnitontilviuas
gt nsUszgndlidhuaunmdng ewns uazdauandey

Fundamental knowledge of bacteria and virus, morphology, genetics,
growth and metabolism of bacteria, multiplication of virus, taxonomy and
nomenclature of bacteriology and virology, safety rules and clinical diagnosis,

OIE list of important infectious diseases in animals, research related to

*51g39 L UA b
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01602222*

01602231*

01602232*

01602233*

emerging and re-emerging disease, applications in animal health, food and

environment.

a ay o a o o v ¢

Mmengliquiuuaznisuandnduludnd 2(1-3-4)
(Animal Immunology and Vaccine Production)

lassashavessruugiauiy weudau duylulnaydu Uisenseninueumiau
A

aUu
WazWAURUEA NIRavAUBNNNNANAY A1eliaUnAveIiiANiy I 1sAng
szuugifuiuludn nnsifadelsalagerdenannisnigiiauiu Jafulazn1suan
e[kl
Structure of immune system, antigen, immunoglobulin, antigen and
antibody reaction, immune response, immunological disorders, allergy,
immunological diseases in animals, diagnosis using immunological assay,

vaccines and vaccine production.

1A5983199898nIazN15919U | 3(2-3-6)

(Animal Structures and Their Functions I)

a

neneuvile lassadsaznisvinnuvessad edefiugiunasdeying)

1S9 aUaENITINUYBITEUUNTEAN TLUUMDTLINNY LagTeuundnuiile

Embryology. Structures and functions of cells. Basic tissues and

histology. Structures and functions of skeletal system, integumentary system

and muscular system.

TAs9E$19va9Enwazn1svineu i 3(2-3-6)

(Animal Structures and Their Functions II)
JufidaeSounnnou : 01602231

lAssasaNsinureas Ialbeiiugiuuasigyine) lassaiaway
A15YIN9UYBISEUUUTEE Sruusaulsviataraaudnaad szuuluall suladin
seuumela SEUUEeeIns 93838 luleanod

Structures and functions of cells. Basic tissures and histology. Structures

and functions of nervous system, endocrine and lymphatic systems,

cardiovascular system, respiratory system, digestive system and abdomen.

TAsas19vasdndnazaznisvingu i 2(1-3-4)

(Animal Structures and Their Functions III)

lAsaasaLasn1svnuYeLYad Wealtenugiukazliyine) laseaiawagnis
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01602311*

01602312*

01602313*

Y

MuressEUAUTUSmAl LAz seuLAUTugnadly seuutuinedaanie efuigdula
ey Nelnaansvednitn

Structures and functions of cell. Basic tissues and histology. Structures
and functions of male and female of reproductive system, urinary system,

special sense organ, avian anatomy.

Usanineuazimatianisidadelsaludnd 3(2-3-6)
(Animal Parasitology and Diagnostic Techniques)

JuriideaFeunnniou : 01602232

wuaunes Usanneuonuazlusiadrnidulsdniiiauddyluladnivas
dnddes dug1uined 19350 wersilla 91115MIARTN N15R9ITTLIRY N3
Jasiunaznismiuny

Important helminthes, ectoparasites and parasitic protozoa of livestock
and companion animals. Morphology. Life cycle. Pathogenesis. Clinical signs.

Diagnosis. Prevention and control.
UfuAn1sUsAnInewazmalianisitadelsaludn 1(0-3-2)
(Laboratory in Animal Parasitology and Diagnostic Techniques)

msfiusognsusannigluagsdnneuen  mawieudladinasuazalad
0175083U5d0 MTInvUIAlUnes MITwuNsaling1d N19RTINQIATLUTIAUNMN
uandsiina wedansfeudonnse wadiamamnsiessdn mansamdsinlu
doidedn namsamusasiuien

Collection of endoparasite and ectoparasite samples, preparation of
non-permanent and permanent slides of parasites, measurement of parasitic
eggs, identification of parasitic eggs, qualitative and quantitative faecal
examination, faecal staining techniques, parasite culture techniques,

examination of parasites in animal tissues, examination of blood parasites.
wilnadniianisidaseludn 3(2-3-6)
(Clinical Chemistry for Animal Diagnosis)

WANANITIATIZUNILATIAGTN N1SLAUFIEINTIALNTZUIUNISIASUF
411579 Nslasunuasvesasunniglusieniefivauandenisyinaueesiu 1o seuls

* g3y laing
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01602314*

01602315*

1 v dg‘, &Y & 1 e‘a" [~3 I dy

vio uavnaullewfalunseuaidenuavanimauna ninea1e weuledinduansusgns-
usanshazetunIoansiudendnd a1sustuzse wiauletinmludn’ n15nsad
AATIIMAATAGTNLUUSRLULR N1sAUANANAINTNBIUSURANTS

Analytical techniques of clinical chemistry. specimen collection and
processing. Body fluid change that indicate function of liver, kidney, endocrine
gland and muscle, blood gas and acid base balance. Enzymes as biomarker in
animal. Determination of organic and inorganic substances in animal blood.
Tumor markers. Automated clinical chemistry analyzer. Quality control in

laboratory.

ny15 My ludn 2(2-0-4)
(Animal Pathology)

JuriideaFeunnniou : 01602232 uay 01602222

Fniildmanesinen mswasuwlasesaduasiodesuinannslasy
Junse MIUSUMveNTad nsavaudaduazussnsg nssunmunsivaiouveuden
MssnLEULaENSTeNLTY  NenSan MueslsARAED  NeNSENINYBINISVINENTONMNS
AMENITIUNIUNTAIYLEULH dleseninen weallanishenn msifiufedisdensia
UazNITUUES

Pathological terminology, cells and tissue change due to injury, cell
adaptation, pigmentation and mineralization, circulatory disturbance,
inflalnmation and healing, pathology of infectious diseases, pathology of
malnutrition, growth disturbance, oncology, necropsy techniques, sample

collections and transportation.
Tafindnguionisitadeludad 3(2-3-6)

(Hematology for Animal Diagnosis)

o v 6

Amfnrnalaininetr nsiiinveadiniden JUINENYULUATNITYINUYDS
waddiadon N1sfiudeds MInTiadeuANaNysaivenden lsadenuavaIy
AnUnATiientes adlesidon msfouduasnsussiivadosidon Usanludon nns
wameudonuaslsaiiienddas  mInTlessivearanindlutesineessienie

WIDTIATIEIElaTinIneuUsnlulh MsauAuAMnIMNIaRIU  URNNS

* s1g3yn vl
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Hematological terminology, hematopoiesis, blood cell morphology and
functions, specimen collections, complete blood count, hematological
diseases and related disorders, blood smear, staining and evaluation of blood
smear, blood parasite, blood coagulation and related disorder, effusion

analysis, automated hematology analyzer, laboratory quality control.
01602316*  wAllANINLYVINYNBNITIUIRY 3(2-3-6)
(Histological Techniques for Animal Diagnosis)
= o 1 X A4 o so o 1 ¢ v & & v aaa
NITLATYUAIDYNLUBLYDANIFINITUNTDIFANTIAU N1TRATULUDAIYIBLEDN
LT3 NE0I9aNTIAUDIANATOULUUADINTLLALNABIFANTIAUDIANATOURUUALNY N3
dondiilaamgddeuiuusssumiarddouiivay tnailaduylusalaniians

Animal tissue preparation for light microscope, frozen section,
transmission microscope and scanning electron microscope, tissue staining and
special tissue staining, immunohistochemistry technique.

01602317*  wgAnssuanInaznIswibudaym 2(2-0-4)

(Animal Behaviors and Problems Solving)

a v ¢ v saa X a v ¢ a a v sa &
5ITUAVRNERT aneusilleniaes weRnssudmIUng weinssudaindu
Uy amaidnivanangAnssundulgn msudladgmnginssudniseevse
WBNUTUNGANIIN

Nature of animal, popular breeds, normal animal behaviors, animal
behaviors that are problems, cause of animal behaviors that are problems,

animal behavior problem solving by drugs or adjusting behaviors.
01602319*  wAlulag¥anmnenisaunugludn 3(2-3-6)
(Animal Reproductive Biotechnology)
JwriideaFeuniniou : 01602333

ATineuazmsiasuilameadinewesszuuduiug nihfluaznsaiuay
nsviuvesgesiuwng wannsuauiienludad nsiaiu nsuszliununmuag
mafudnuiide mausninafiseu nsdesngisou mslaauisdnd nsUfaus
waNINNELarNIslouneEY

Physiology and physiological change of reproductive system, function

*s1e 39 Un vl
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01602323*

01602325*

01602326*

and regulation of sex hormones, principle of animal artificial insemination,
collection, evaluation and preservation of semen, embryo sexing, embryo

transfer, animal cloning, in vitro fertilization and genes transfer.
s1neludnd 2(1-3-4)
(Animal Mycology)
AV NAoIEBUNINDY : 01602222

AUSTUGIUAIUTDSY dgIuive @350 WUgNTsu anvagilium e’
Walkagdnwuen19ganssad N13INTMUNTETY Wosnelsa Wwesiadglania Lsada
o1 Wesinelsarinislulunion Wos1unsnszanenieInd nsinufieg1aay

mzmummf%auﬁaa'wiaﬁwmﬂﬁﬁﬂﬁm%’umiLL&JmLazmsﬂgﬁ]ﬁLaﬂé’waiL%iﬂ
a15NyINIeT) Useleviuasnsussyndldiiesn

Fundamental knowledge of fungi, morphology, physiology, genetics,
macroscopic and microscopic characteristics, classification of fungi, pathogenic
fungi, opportunistic fungi, mycoses, tropical dermatomycoses, airborne fungal
diseases, collection and processing of clinical specimen for isolation and
identification of fungi, fungal toxins, advantage and application uses of fungi.

TngunduingianNanineisssuvIRLazyaunsy 3(3-0-6)
(Nutraceutical from Natural products and Microorganisms)
v NdeaseuNInaU : 01602221

ANNNAAINUYVDILNVULNFVA I NANAUINGITUVIR  LATYDINANA NN
5ITUVIF FINAINITUUNATT NIIATID WATMIIATIASINATVOIAT QNINTINN &9
WESueIvs ansiasutiue enayulnsdmsudnd n1sussendnenisi

Definition of nutraceutical. Natural products. Natural products chemistry
including isolation, detection and structure elucidation. Biological activities.

Probiotics and prebiotics. Herbal veterinary medicine. Commercial applications.
Wiwmdwugadiimemamadanisdnounng 3(3-0-6)
(Rapid Microbiological Methods in Veterinary Technology)

JefigedSeuNniay : 01602221

*sng3vnUn by
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01602327*

01602334*

01602335*

.. (Anermansiinmuazinalulad) Mangnsununvd) vangnsival w.a. 2557-meSuiesnein

uniuazn1suszendldizeininiagatadnendmsunisnsiauagnisiu
9aun3d 109110v8335n13n919N9gaTINewUURRRY Uszlevuuaditeimsami

a

I uwazwalulagidlulagdu

Introduction and application of Rapid Microbiological Methods (RMM) for
detection and enumeration of microorganisms, limitations of conventional

microbiological testing, advantage of RMM and current technologies.
waadaineluanaiiienmsidadugunindad 3(3-0-6)
(Molecular Biology Techniques for Animal Health Diagnosis)

AN MITaLsesdivesdlundnd anuliadeswaznisnateiuguesdluy
wmatladaingluanaililudegiuifionsiaaouuazuseiliu n153dads Tsanis
nssuiug Tsafnide waelsaliifndesetiineluana Buthiauazmsthlulddmsy
N133nN1SAUAINER TLaznIUAN

Principles, animal genome organization. Genomic instability and
mutations. Updates of molecular techniques for detection and evaluation,
molecular biology diagnosis technique of inherited disease, infectious diseases
and non-infectious diseases. Genes therapy and applications for animal health

management and case study.
guanansdniuaznisaiuaulsn 2(2-0-4)
(Animal Hygiene and Disease Control)

ANNFAEINTUNITYUAGUANER IAazUAdRT N15TRNTINUgUAEnTERl
lsaiddnvesdnd lsaszuinvesdnd Lsadnseaindnigau n1saiunuuazdasiulse
dnd

Knowledge of companion animals and livestock health care, animal

hysiene management, important diseases of animals, epidemical diseases of

animals, zoonosis, animal diseases control and prevention.
WANANINITNETUIATAT 2(1-3-4)
(Veterinary Nursing Techniques)

wallan1AIuAukazn1s3uTedudnd n15ns1aTenednd matlan1sugy
NYIWIRENT N1IQUATIHIUIALNG kazn1sauadnivag

Animal control and restraint techniques, animal physical examination,

animal first aid techniques, wound care and treatment and illness animal cares.
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01602341*

01602342*

01602344*

01602424*

WnagINazneIng ludn 2(2-0-4)
(Animal Pharmacology and Toxicology)

Wnd¥auAEns ndunamans nann1slden n1sudenauen e1dugatn e1ane
WS EEUSNIEU 1eengVBHeTEUUAINY a1sfiy unasiun nalnniseangw’ Ay
Dudie

Pharmacokinetic, pharmacodynamic, principle of drug usages, drug
classification, antimicrobials, anthelmintics, anti-inflammatory agents, drug
acting on various systems. toxic substances, sources, mechanisms of actions,

toxicity.
AMNNLAEANNURBANENITRIUUAN"S 1(1-0-2)
(Laboratory Quality and Safety)

USTLNMLAZNIT90NKUUTDIULURNTT SEUUasaumaANIsioaujuiinis uinss
Mol URns Mdanisaan nmaviesujifinig Anudaenieluesufuiaminig

Laboratory classification and design, laboratory information system,

laboratory standard, laboratory quality management, laboratory safety.

WATANISAATISANI N FBN N 3(2-3-6)

(Analysis Techniques in Pharmaceuticals)

Auaudansaidndvetndudnm anuduiusseninlasiaiiawaznisean
NS NIINAUILATOBNLUUAILT NITHBATIZIFIET MATALAZIATEINBNIAIUNTT
ATV

Physicochemical properties of pharmaceuticals. structure-activity
relationship, drug development and design, synthesis of medicinal compounds,

techniques and instruments in pharmaceutical analysis.
szuinInganislasiulse 2(2-0-4)

(Epidemiology for Disease Prevention)

NANN1TN1932 VNNl IARRAR adAty N1SANYIALELRUS SYWINeledan

'
=

WaneliakardwmInaey N133NNT1STeyakarnITIATIERYaLALTIadALion1sAIUAY
wazdaariulsa

*s1ey U te
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01602436*

01602443*

Epidemiological principles of important of infectious diseases. Relative
study of host, pathogen and environment. Statistical data management and

analysis for disease control and protection.
nemansuydmiudng 3(3-0-6)
(Animal Rehabilitation)

Fnamaniuaraisiveimsedoulmvesdnd munmiivadnsudas nns
$rdfagnsile nmstitaseaudou nstidasenssudliilh nstadadiendu

a = o o w | v W e X
LEIAINAET N1TVIFITIVIUA NBFIERTHUNN18UIAREATIV LIYAIAAITNUIY
SEUUUSEAM LAYUAIEATAATN

Biomechanical and physiological locomotion in animal, physical therapy
for animal, manualtherapy, thermotherapy, electricaltherapy,
ultrasonicaltherapy, hydrotherapy, post-surgical rehabilitation, neurological

rehabilitation, clinical nutrition.
AN5A52IATITHEITANANIUBINTEN I waztiladnd 3(2-3-6)
(Residue Analysis in Feed and Meat)

a13anA1e ansuleu unasiidauagkansenudogunIndnd uywduas
dwanaey wann1s welakazn1sussynaldasodadnseriaIsnneg

Residues. Contaminants. Sources and impact on animal health,
human health and environment. Principles, techniques and applications of

residue analytical instruments.
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