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518 601 NANNITUAEN15UTEYNANI9RaTI NN 4(4-0-8)
(Principles and Applications in Microbiology)

518 701 fUNWIATVINE 1 1(0-2-1)
(Seminar in Microbiology 1)

518 702 HUNWIATVINEN 2 1(0-2-1)
(Seminar in Microbiology 1)

Jynden sualifforndt 6 miedn ansedviseluil

518 602 wadadmTunuITenqatTine) 2(0-6-0)
(Techniques for Microbiological Research)

518 603 PIAUNAMANT 2(1-3-2)
(Bioinformatics)

518 604 WugenansluanawasiugImMNIIY 2(2-0-4)
(Molecular Genetics and Genetic Engineering)

518 605 UfuRnsiugmansluianatasiugieinssy 2(0-6-0)
(Molecular Genetics and Genetic Engineering Laboratory)

518 606 ATINEVDILUATILSY 3(3-0-6)
(Bacterial Physiology)

518 607 ATINLIVDIT 4(3-3-6)
(Fungal Physiology)

518 608 NMFALUALUATILSY 3(3-0-6)
(Determinative Bacteriology)

518 609 AFIUNT 4(2-6-4)
(Determinative Mycology)

518 610 Tspludnih 4(2-6-4)
(Diseases in Aquatic Animals

518 611 Tspinude 3(3-0-6)
(Infectious Diseases)

518 612 woARludeTAa 3(3-0-6)

(Actinomycetes)

VaNgaTIneImansuUadin a1v13atTiner (mangasuTuuse we. 2559) Wi 2



518 613 A3 vURIRauUYSY 3(3-0-6)

(Microbial Toxins)

518 614 a0eNaYENITInm 3(3-0-6)
(Bioactive Compounds)

518 615 WUATIS BN THINE 3(3-0-6)
(Medical Bacteriology)

518 616 UHURNIsHUATISEINEIMIINITHNNE 1(0-3-0)
(Medical Bacteriology Laboratory)

518 617 Tasainemisnsuwne 3(3-0-6)
(Medical Virology)

518 618 UfuRn1shisaImennenisunng 1(0-3-0)
(Medical Virology Laboratory)

518 619 1@%’aiwmixﬁuimaqa%uqq 3(3-0-6)
(Advanced Molecular Virology)

518 620 Ug’jﬁamﬂ’g%’aﬁwmisﬁﬂuLaqailzuqq 1(0-3-0)
(Advanced Molecular Virology Laboratory)

518 621 YYD IMS 3(3-0-6)
(Food Microbiology)

518 622 U URN598TIne e Ims 1(0-3-0)
(Food Microbiology Laboratory)

518 623 wialulagnsnin 2(2-0-4)
(Fermentation Technology)

518 624 Ufuinsmalulagnisvdn 1(0-3-0)
(Fermentation Technology Laboratory)

518 625 msUnUanaiiun1eqadiine) 3(3-0-6)
(Microbial Bioremediation)

518 626 RYIIMYITLUUMLAUD NS 3(3-0-6)
(Gastrointestinal Microbiology)

518 627 MuazuuafiSeuitenaiiunandndivasugia 2(2-0-4)
(Fungi and Bacteria for Economic Plant Productivity Enhancement)

518 628 UitRnsuazuuafiBeiionsiiunandnfiviasugia 2(0-6-0)
(Fungi and Bacteria for Economic Plant Productivity Enhancement
Laboratory)

518 629 iAufuAMeTuge 3(3-0-6)
(Advanced Immunology)

518 630 NIATIINNYHANTUING 3(3-0-6)
(Immunoassay)

518 631 3L AN 2(2-0-9)
(Serology)
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518 632 U URNIsIwIINg 1(0-3-0)
(Serology Laboratory)

518 633 TAU 2(2-0-4)
(Vaccine)
518 634 UURNInTY 1(0-3-0)

(Vaccine Laboratory)

AIngdnus
518 791 Ane1dwus FANTAYUNN 24 IR
(Thesis)
A5 UY5187UN
518 601 WANNITLAZNITUIZENANINATIINEN 4(4-0-8)

(Principles and Applications in Microbiology)

NANNITLAZANIUNINNATIINazmAlulagTInIn NMsRSyRulnLazIaumans
N15a3YAulnYeeRdunId nszurumInIsdiinewasinalulagnisvidn wdndue wunuednuag
ulesianngdunid arwiftugrunisuaiateyaiindlolnduazlusiu fuliifauinisvesqdunid
nannIskagmaianisemiugaans Wugininssuuaznszuiunisatenie Alulind Wusaledinduay
wedluiind AdiTiedusdTanisanniziinden wdesiensnsniamsdaninuarmstiinaniie
windouseAdidin

Principles and status in microbiology and biotechnology. Growth and growth
kinetics of microorganisms. Bioprocess and fermentation technology. Microbial metabolic
products and enzymes. Basic knowledge of BLAST of nucleotide and protein sequences.
Phylogenetics of microorganisms. Principles and techniques in molecular genetics. Genetic
engineering and downstream processing. Genomics, proteomics and metagenomics.

Environmental biomarkers, biosensors and bioremediation.

518 602 walladmiunuIdenigadained 2(0-6-0)
(Techniques for Microbiological Research)
mimaaqﬁLﬁaﬁmﬁ’umsmmgmqﬁum%é N1WENEAZNITILATIENTATIAGEN

Uifsenanlgvasmiduionesiuasauarn1susegnd nsueniasnsiaszilsiu nsiananssue wlal

wedamagfiduiuine uanafianismeidoneadin
Experiments related to microbial cultivation. Isolation and analysis of nucleic

acids. Polymerase chain reaction and applications. Separation and analysis of proteins. Enzyme

activity assays. Immunological techniques. Animal cell culture techniques.
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518 603 Foauwmea1ans 2(1-3-2)

(Bioinformatics)

nsldlusunsupeudiamasiunisitauedoya n1sdUALLATNITILATIERYOYANTY
Ingrmanitanmiudumesiun nsidudeyaiiieddlumesunslugiuteya nsIsuifisuainy
AANEARIURIAIRUNTATIIAGDNULATNTARElULAZNITIATIZREBANRUS I TAILINIG  NTAURITIITHE
gu nsoenuuulnswesdwiuufisengnldvesiidueneiiuesd n1sidenfdueiifinniu Msvitue
IAssaswanuiifvasanslusiu

The use of computer program for data presentation. Biological data mining and
analysis using the internet. Data preparation for submission to databases. Alignment of nucleic
acid and amino acid sequences and phylogenetic analysis. Determining of open reading frame.
Primer design for polymerase chain reaction. DNA probe selection. Prediction of the tertiary

structure of proteins.

518 604 WUFAENSIULENALATUSIAINTIY 2(2-0-4)

(Molecular Genetics and Genetic Engineering)

Maviiedayedfdue nsleaufidue MIEIRUTeFiue NMIRTIRBUeAIY
wadalauslawdy mafinUnamiduelunasannasiesufidoignldvesiidulonedwelsa nsadns
Aweaenay n1svilidunateiug msthfdueaienadigadiditin. - MInsIan MsnTIen
wagn1svinlilusAutaenduuwivians msUssgndlifugimnssulunianisunmd grammnssunaz
NYATNITH

cDNA Llibrary construction. DNA cloning. DNA sequencing. DNA detection using
hybridization techniques. In vitro DNA amplification using polymerase chain reaction.
Recombinant DNA construction. Mutagenesis. Transformation of recombinant DNA into host
cells. Detection, analysis and purification of recombinant proteins. Applications of genetic

engineering in medicine, industry and agriculture.

518 605 UfuRnsiugaranslaanauaziugIfANgsy 2(0-6-0)
(Molecular Genetics and Genetic Engineering Laboratory)
UftRnsfiaenadestuiiionlusiedn 518 604 Wugmansluanauasiugimngsy
Laboratory exercises related to the contents in 518 604 Molecular Genetics and

Genetic Engineering.

518 606 #399N81U9UANILTY 3(3-0-6)

(Bacterial Physiology)

nalnn1sArvAuwnuedduluwuaiiise MaUasuwlamsassineniieneuausse
duuazmadaililunsaisinelasiiunangul nmsdrnagnisedunemeamuAdeoneeisine
mutdeiirmun

Mechanisms of metabolic regulations in bacteria. Physiological changes in
response to stimuli and techniques used in physiology with emphasis on theoretical aspects.

Investigation and discussion on assigned research papers involving physiology.
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518 607 A359N1U9T 4(3-3-6)
(Fungal Physiology)
TAseas1e msasgivlalazluunuedfueessn MTEUATIERRLOUD B15IOULBLAY
Wshiu Mmsduiuguuvanfomeasasiuuliondeimne a35ivevesales n1sefusieunanuise
Structures, growth and metabolism of fungi. DNA, RNA and protein syntheses.

Sexual and asexual reproductions. Spore physiology. Research article discussion.

518 608 NITTUNKUATILTY 3(3-0-6)

(Determinative Bacteriology)

nsdavaangresuuadii nsduunuuaiFeunsuuan uaznsuaulneidiuiy
syUULeiite mMsiunuuaniselagldaduiionalolnavestiu 165 rANA wagaulindmuinis

Bacterial classification. Classical methods for identification of Gram-positive and
Gram-negative bacteria. APl systems. Bacterial classification based on 16S rRNA gene sequences

and phylogenetic tree.

518 609 QRERRI bR 4(2-6-4)
(Determinative Mycology)
NSIANMLIAYL NMINAAOUANYUENITUNIZUALNTTLYBTAVDIT

Classification, tests for specific properties and identification of fungi.

518 610 Tanludadi 4(2-6-4)

(Diseases in Aquatic Animals)

mMeiniamans a353nen waspiduiuinevesdnitn watnsvesssrnsvesdn i
Tsfindennuuafide suarlada nafenensaninueslsn msoyinduaznisdnnisdnfilndgyiug
wiusulsauaztlapnaun medeaildlunside UitRnsiaenndesiuaangy]

Anatomy, physiology, and immunology of aquatic animals. Population dynamics
of aquatic animals. Bacterial, mycotic, and viral diseases. Pathogenesis of diseases. Conservation
and management of endangered species with an emphasis on diseases and health problems.

Techniques used in research. Laboratory exercises related to the theoretical aspects.

518 611 15ARNLYD 3(3-0-6)
(Infectious Diseases)

a

N1318l3ATDIAUNTE NTNAADUNINLININGT N13ATUANFAUNTE LsaRnidolaenis

melanazduia lsaRnonieenms lsaindelasdunaadunive: Tsaindeaindas Tsaindenis
wediiug Tsafndennduindounargtion naaiuadiegiduiy

Microbial pathogenesis. Serological tests. Control of microorganisms. Respiratory
and direct contact infectious diseases. Foodborne infectious diseases. Insect vector-borne
infectious diseases. Zoonosis. Sexual transmission diseases. Environmental and accidental

transmission of diseases. Immunization.
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518 612 wanRluliadns 3(3-0-6)
(Actinomycetes)
douguInen aunsuIsU GuAIneT Nugmans a353nen nazEes Suleiuazas
NAgNiveenRl Ul TR
Morphology, taxonomy, ecology, genetics, physiology, cultivation, enzymes and

secondary metabolites of actinomycetes.

518 613 A15NYVRIREUNTY 3(3-0-6)
(Microbial Toxins)
a1sfivangdunid uvasiuia Tassaamaaiiuaznalnnisoongnd nsauaunis
LERIDNTBIETY NMIAANESANNINENTRY N5IH3ENTNENTRUALALNTAUA I SRBILUUAN
Microbial toxins.  Sources, chemical structures and mechanisms of action.
Regulation of toxin expression. Pathogenesis of toxins. Toxoid preparations and neutralization

of toxins.

518 614 miaanqw%‘ma%qmw 3(3-0-6)

(Bioactive Compounds)

a1s00ngnENeTanmaIngdunid arsdunuaiide 51 1h¥a nsdniaunazuzide ns
afin nMsugnuazmsiliuigns msllneilassaiiamaad msvageuuasUsziduanudufiviesas
gengusNITINM

Bioactive compounds from microorganisms. Antibacterial, anti-fungal, anti-viral,
anti-inflammatory and anti-cancer substances. Extraction, isolation and purification. Chemical

structure elucidation. Assay and evaluation of cytotoxicity of bioactive compounds.

518 615 KUANLZBINYNNIINTITHNNE 3(3-0-6)

(Medical Bacteriology)

autAmluvesuuaiiSedinelsa nalnnnsnelsa nsmevausswosszuugiduiusions
Anite uuaiSefidanuddgmanisunng msfiade n1stosiu nsmuay uagnisinwlsaiiingn
WUATILTE

General properties of pathogenic bacteria. Mechanism of pathogenesis. Immune
response to bacterial infection. Medically important bacteria. Transmission, prevention, control

and treatment of bacterial diseases.

518 616 UfuRn1suuaiiiseImeInianisunng 1(0-3-0)
(Medical Bacteriology Laboratory)
Ufuinisniaenndesiuilenlusnedun 518 615 uuailiEeIngmansunng

Laboratory exercises related to the contents in 518 615 Medical Bacteriology.
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518 617 Ta¥adnermenisunnd 3(3-0-6)

(Medical Virology)

hh¥aineriugiu nsnovauessonisinidolia nedanimveslsafndelifa nng
syuinvedlsalada lsafndevasszuumaiumels Tseindel¥avesssuuusyamaunans Tsasu
Sniauuaraldsniau TsrhSaveniindeu Tsaldooniu snfndesesdd lisauarusis

Basic virology. Host response to virus infection. Pathogenesis of virus infection.
Epidemiology of viral diseases. Respiratory tract infectious diseases. Viral diseases of the central
nervous system. Hepatitis and enteritis. Viral infection in the fetuses and infants. Exanthemas.

Herpes virus infections. Virus and cancer.

518 618 UfuRnisla¥ainemisnisunmg 1(0-3-0)
(Medical Virology Laboratory)
UfTRnsTiaenndestuiiomlusein 518 617 lafdinervmamsunng
Laboratory exercises related to the contents in 518 617 Medical Virology.

518 619 LadainenszauTuianadugs 3(3-0-6)
(Advanced Molecular Virology)
WHimeth¥assdulnanatuneunsidrgleaduadlata nsneasiia nisulasifa uas

NMsnaesdluNusunsAsunsErIthisanulusiureasad
Molecular aspects of viral life cycle, virus entry, transcription, translation and

genomic replication emphasis on interaction between virus and cellular proteins.

518 620 Uftansladainensaulaanatuge 1(0-3-0)
(Advanced Molecular Virology Laboratory)
UftRmsfiaenadosiuiiomlusigin 518 619 lifainenszdulianadugs
Laboratory exercises related to the contents in 518 619 Advanced Molecular

Virology.

518 621 8YIINYINNDINNT 3(3-0-6)

(Food Microbiology)

QAunIsfumadonamunmuetes Msfinde uaromailufiv nniqdunidunld
Tunsuusguomis I5nsauene s AvdaduniddmiuansgILe T N1IAIVANANAINEIMSIAL
FUIAUIALTINURAAINTTUDIMNT

Microorganisms and food spoilage. Food-borne infection and intoxication.
Utilization of microorganisms in food processing. Methods of food preservation. Microorganism

indices for food standards. Food quality control and food plant sanitation.
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518 622 U7 UAN159a89Inemeemg 1(0-3-0)
(Food Microbiology Laboratory)
UfjUAnsiaenndesiuillennlusedn 518 621 98T3IMeM190IWMN3

Laboratory exercises related to the contents in 518 621 Food Microbiology.

518 623 walulagnmdn 2(2-0-4)
(Fermentation Technology)
naasivTnveagdundd mswmuaetusind uazoramizidesdinunismin
sUuvuMagIsMsThawesiavsin nsadandnusiannsvsinuaznsvinliuigns
Microbial growth, development of new strains and culture media for

fermentation. Designs and operations of fermentors. Extraction and purification of fermented

products.
518 624 UfuRn1swmalulagnimidn 1(0-3-0)
(Fermentation Technology Laboratory)
Ufuinisniaenndesiuiienlusedn 518 623 waluladnisndn
Laboratory exercises related to the contents in 518 623 Fermentation Technology.
518 625 NsUNUANaNYN199aTIINEN 3(3-0-6)

(Microbial Bioremediation)

unumuaznalnuesgdunsdlunisdesaans wasUnUnasduniduazarsotunsgnan

A (Ra

a

usar i usEUUWMUEATY nsdesaanguarUNUnasuaiunaus1ee lnefanssuvesqdunsd n1s
UszgneiqAunisuaznanfasivesqaunislunistidaansuafivivuidoulud fu enna uazuaivi
Lﬁmﬁ'ﬁumﬂqmammsm wealuladlvdlumsgevaagansuaiviaznisiidaansuaivlusezdugnamnssy

Roles and mechanisms of microorganisms in biodegradation and bioremediation
of organic and inorganic substances both through metabolic and non-metabolic pathways.
Biodegradation and bioremediation in different classes of pollutants by microbial activities.
Applications of microorganisms and their products for bioremediation of pollutants
contaminated in water, soil, air and pollutants generated from industries. Novel technology of

biodegradation and bioremediation in industrial scale.

518 626 AYIMYITTUUNUAUDINNST 3(3-0-6)
(Gastrointestinal Microbiology)
UseiRnagAud1Ayve99adiing1ssuunILiueIms ATmuinis duaingiuway

osdUsEnouadunis tadeiisndusouuafiSedmiumsiansnlumadueims Anssy wunuedn

19998un3s unumvesluslulednduaswilulefndsionisuiulasussdusznou 9dunIduasfansa
vodlangaunidlumaiuonms waluladlmififeadestugadiinessuumaiiuemis
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History and importance of gastrointestinal microbiology. Evolution, ecology and
microbial composition. Essential bacterial factors for gut colonization. Microbial metabolic
activities. Roles of probiotics and prebiotics in modulating microbial composition and activities

of gut microbiota. New technologies related to gastrointestinal microbiology.

518 627 uazuuAfiBeienNNanEnNvLATYER 2(2-0-4)
(Fungi and Bacteria for Economic Plant Productivity
Enhancement)
Ao uaruuaiiGefitofiunandnvesivisugia eftvanu filsun wazaou
n Msufduiusserinefiefudunis msusnuaznsmissdundnanluseduiesujifing

WarIZAULIIY wazn1naaulunIAELI

Biology of fungi and bacteria for productivity enhancement of economic plant
including horticultural plants, agronomic plants and forest plantations. Plants and microbes
interactions. Isolation and cultivation of these microbes in laboratory, pilot scale including field
test.

518 628 UjliinmsmuazuuaiiBeiiiensiunandniviasugia 2(0-6-0)
(Fungi and Bacteria for Economic Plant Productivity
Enhancement Laboratory)
UftRnsfiaenndestuidenilumeien 518 627 MuazuuaiiFoifiontsifiunandnii
LATHFNT
Laboratory exercises related to the contents in 518 627 Fungi and Bacteria for

Economic Plant Product Improvement.

518 629 figuiuAnendugs 3(3-0-6)
(Advanced Immunology)

1Y)

nalnnisnszsugaduazluanavessruugiAuiy nMsddyInveusanglfuiu N3

9
(%

muANNISuanseenvesdulun1snevaueIveilauiu n1sUszendlunieninsiaidadenieninuiu
nsSnwmeniiauiu n1sUFunliAuiy wagn1InTEAUNANiY

Mechanisms of molecular and cellular activation of immune system. Immune
cell signaling. Regulation of gene expression in immune response. Application in
immunodiagnosis, immuno-therapy, immuno-modulation and immuno-stimulation.

518 630 N13ATIAIMNYRANAUINYT 3(3-0-6)

(Immunoassay)

YAN3IITITEN1TNY19TANAY 115398 AMTHAUILALAITHENYAATIITITY
walulaBfldlugansiaifiads esdusznevvesyansraifiads JadouastuneuiiAsrdoslunisiun
wazn1SHanYAN3I93Tae Leuledluagszuunisnsiadn nsBanTafiufinvesueufiauuazioufived ms
UsziliuusednSnmueayansiaidady a15919890531U S¥UUNSATUANAMAINYBINITHAUILAENNT
NARYARTIVINY
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Immuno-diagnostic test kit. Researches, development and production of
diagnostic test kit. Technology used in diagnostic test kit. Constituents of diagnostic test kit.
Factors and processes involving development and production of diagnostic test kit. Enzyme and
detection systems. Solid phase immobilization of antigens and antibodies. Performance
assessment of diagnostic test kit. Standard reference sample. Quality control system of

development and production of diagnostic test kit.

518 631 LYFUINEN 1(0-3-0)
(Serology)
NANNITLAEITNTINTLYTAVRRAUNTIAINATANINYTU NITNAALDUALIY NITHER
LAENITLENLBURUBA NTWUSHAUAATETENINMBURLIULAZUOUAUDA
Principles and methods of serological diagnosis of microbes. Antigen production.

Antibody production and purification. Interpretation of reactions between antigen and antibody.

518 632 UUAnsLwuInen 1(0-3-0)
(Serology Laboratory)
UfjiRnsiaenndesiuilevnluseds 518 631 wwiuinen

Laboratory exercises related to the contents in 518 631 Serology.

518 633 Inu 2(2-0-9)

(Vaccine)

nquivesnmstiostulsafniodetadu sisvesinduiivihainuuafiGe Th¥a uagnie
go8uagdun3d n1simuiaduainineuduuwilfa waraliafiowe  wazilUlvdduasizi nisudn
Fadu maUssifiunnaigus UssAvsnmuasanuaenduveinduy

Theory of infectious disease prevention using vaccines. Types of vaccines made
from bacteria, viruses and subunits of microorganisms. Development of vaccines made from
recombinant viruses, plasmid DNAs, and synthetic peptides. Vaccine production. Validation of

vaccine purity, potency and safety.

518 634 UuAnsInguy 1(0-3-0)
(Vaccine Laboratory)
Ufuinisviaenndesiuiionlusnedsn 518 633 Jadu

Laboratory exercises related to the contents in 518 633 Vaccine.

518 701 fu3UIaYIINEN 1 1(0-2-1)
(Seminar in Microbiology 1)
Fouly: Sawaitiy S wio U
Funnluihdeifnfugaiineuazineimansianmdu 4 diausidunwidngy
Melin1sguaveto1nsdluniainn
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Seminar on topics relating to microbiology and other biological science.

Presentation given in English. Under the supervision of department faculty members.

518 702 du3U1aTIINeN 2 1(0-2-1)
(Seminar in Microbiology II)
Fouly: Sanaitly S wio U
Funnluihdeifnfugatiineuasinemansianmdu 4 diausiduawidngy
Melin13guaveto113gluniainn
Seminar on topics relating to microbiology and other biological science.

Presentation given in English. Under the supervision of department faculty members.

518 791 Inerdwus fAndiguwin 24 wiaenn
(Thesis)
Weluiden1aadainelaednassenussaindnuazluninuguares®191sdiaIuay

Inendnus diaussmAdoifuanuilnl GoeuFemanmsidoduinerinug
Research on a topic related to microbiology, conforming to professional ethics,

and under the supervision of an advisor. Presentation of original research results. Compilation of

results as a thesis.

nagin1sdsamsfnenuviangns

fansansfnudesdinuautd il

1. figuandinsuiunudedsduumingrdefauinsimenisfinuseaudadindng w.e.
2550 vaaafl 7 waz/miefiinnsidsunlasmends  wanidulunuinasininsgiundngnsseiu
Sadinfnw w.e. 2558 wag/vizeRinsiasuniasnends

2. wasnAnerdnusviediunilevedinerinug Fesldunsiiuivieetelioslduns
gouulviAfinslunsanssefurAvioseduuuud MlgaamaulsenenngnIsunis nsgauAn
Bosvdnnasins AT TIANASEMTUNSINLNIHaUNIANINNT T ethiaussiofiusya
Amslagunanuiinaueatuauysal (Full Papen) léfumsafiuWlusenuduiidoninmsussy
31715 (Proceedings) AINa17

3. dnfnwdeadnianuszaivinssefund/uunid Mneidesiuaiviviogiades 1
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