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anufinnimamalulagdunsd 3(3-0-6)
(Progress in Microbial Technology)

a

Soslagtuveanalulagaiunid maimwmdadnriaduniduazuinnssugningaannisy

5

a )

nagnsn1sIanImsndauniedaya dnsaifinw

Recent microbial technology aspects. Microbial product development and innovation for industry. Strategic
management of intellectual properties. Case studies.
aqnsu%mu%ugwmqéum‘é 3(3-0-6)
(Advanced Microbial Taxonomy)

nMswunUsTMveIRiunsdlagaynsudsiuseauluanatarANNENTLSgITauIN1g eunsuisnual aﬂgﬂiﬁmuuwﬁy’uﬁu
M3szyaldd Aduweunslan nsuszendldflundmiveynsuisiuesqdunsd

Classification of microorganisms by molecular taxonomy and phylogeny. Chemotaxonomy. Conventional taxonomy.

Species identification. DNA barcoding. Application of genome for microbial taxonomy.

39netugevasgiuns 3(3-0-6)
(Advanced Microbial Physiology)

o6 A o

anuinmihfgiuiduasvinasnissudidueededund FTamdau n1sesyuazinsvensad nsiindnvaeniadngiu
miL"dﬁEJ‘uLL"daﬂg‘di‘mLLﬁzWﬁummﬂuizﬁ'ﬂmLaqa AIDSULLUTS IFINTTUUUNUDATH SzUUNTUdsdyaTinw
Progress in microbial biosynthesis and cell assembly, bioenergetics. Growth and cell cycle, morphogenesis,

differentiation and development at molecular level. Quorum sensing. Metabolic engineering. Biological signal systems.

WugAanstugeuasgdurd 3(3-0-6)
(Advanced Microbial Genetics)

anufinviiAafunsuanisenuasdu nalnnisuiui nmsnaeitugiensualnseu nmsnaewusiuudy nisnateiug
el Hannnsvesdy uarnmsianeiiludlugdunid

Progress in regulation of gene expression, adaptation mechanism, transposon mutagenesis, randommutagenesis, site-
directed mutagenesis, gene evolution and genome analyses in microorganisms.
sufouisidedugamegatoiven 1(0-3-2)
(Advance Research Methods in Microbiology)

N6 '

sufouiBidemeadnine uasmsiavinlassamside wadefieuilflunsinvieadeduniduardudsenaureasad
nslfinaiadugdunsisenegadsine nsUszgndnenfiunes uszmaluladansaume dwiunsdufudoyauaynisussanana
fimwhlassnunslinadauas/ vieedosdlonngma

Research methodology and preparation of research proposal in microbiology: special techniques for the study of
microbial cells and their components: advanced techniques for research procedures in microbiology, applications of
computer and information technology for data processing and information retrievals; assignment of a project on a specific

technique and/ or instrument.

= a a
(3RUANIENNNTATIINE 1-3
(Selected Topics in Microbiology)

Feuanzn199atvinet lussdulsygien Mideseudisundatduluusaznianisfine

Selected topics in microbiology at the doctoral degree level. Topics are subject to change each semester.

fuuun 1
(Seminar)
nstnawskaraiuMeiteniaulaniagadiiven Tussauusaygyen

Presentation and discussion on current interesting topics in microbiology at the doctoral degree level.
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Uy 1-3
(Special Problems)
mMsfinwAuAivgaTaiven seauliygien wavssussadeuduseany

Study and research in microbiology at the doctoral degree level and compile into a written report.

Inendwug 1-72
(Thesis)
FelusziuUSeynen wasissussadeuduinerinug

Research at the doctoral degree level and compile into a thesis.

sedndidusiaiviuenudngns
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90T inetuge 2(2-0-4)
(Advanced Microbiology)

a =

Anudiugaieadu Tasseduasminfiveuradqaurignssuiuumuoatulgugfiusemiogivesgaunas gaunidluduandon
waznsAnsiodeans Fineweshifalisesduasnienu uasndnmsmagiiduiy

Advanced knowledge on microbial cellular structures and their functions, primary and secondary metabolism of
microbial cells, microbes in environment and their communication, biology of viruses, viroids and prions and Immunity

principles.

aTIIMEIvaUaULB LU 3(2-3-6)
(Microbiology of Anaerobes)

anuazdugIvIewaraSTIevesgaursdueumelsud unumveseuwelsudlunszuiumsdeyaans Bramnudsuay
Ausnuwouuelsud fnsdnwuenaniui

Morphological and physiological characteristics of anaerobic microorganisms, roles of anaerobes in digestion process,

cultivation and preservation of anaerobes. Field trip required.

wuaiiSavasny 3(2-3-6)
(Phytobacteriology)

a

wuaiSeuazuanfluledniegsiuiun diu lu uagdiudus vesily anuduiusseniteivuazaunigluiudugiuine
#9ImMe1 waen1sUsend dn1snyiuenaniud
Bacteria and actinomycetes associated with roots, stems, leaves and other parts of plants, morphological and

physiological interrelationships between plants and microbes, their applications. Field trip required.

AngnlaFatuge 3(3-0-6)
(Advanced Virology)

arulaoafomsdanwlunisdnuilada mamnedes nsdamuanvy uazuunudalfa fugnssu nalnveamsiiindiuou
waznsiindumesiflesud Fiaumsvedhia dnineveshisa giiduiudelisa lhfanouzise hiafduwulmi Bumesifleseu
wazansioduli¥adug Jadulasa msldldalunsmuaulae®is fnmsAnyiuenanui

Biosafety in virology, viral cultivation, identification and classification, viral genetics, mechanisms of replication and

interference, viral evolution, viral ecology, virus and cancer, virus immunology, emerging viruses, interferon and other

antiviral agents, virus vaccines, viruses in biological control. Field trip required.

Inmevadunaslsyn 3(2-3-6)
(Biology of Mycorrhiza)

siavesluneilsn nmsdnduundesidelnlureslsnuandulaluneslsen dugwine d35inen Suminen mafudin
¥ide mduiusseninadesilureilsuiuiivends wedansanwluneslsen fnsenwuenaaui

Types of mycorrhizae, identification of ectomycorrhizal fungi and endomycorrhizal fungi, morphology, physiology,
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ecology, inoculum production, relationship between mycorrhizal fungi and their host plants, techniques in mycorrhizal

studies. Field trip required.

wAlulagn199adainen 3(2-3-6)
(Microbial Technology)

YAUNAFNERTVDINTITUIN msﬂaa@ﬁ?@mmslﬁymL%@memmﬂ MMSMOINIALAZNISAIL NITOBNLUUNITNAADY LAy
mMelAsgimsaiidmiunssuunsTivnzan msulateyannviesjiRnisgnisnan nszuaumsinuuuliennie
nsruuMsRuiemanSusifinisAnwuenanud

Fermentation kinetics; medium and air sterilization, aeration and agitation, experimental design and statistical analysis
for optimum process, translation of laboratory data to production scales, anaerobic fermentation process, product recovery.

Fieldtrip required.

d

NIA3UTARAUNTE 3(2-3-6)
(Microbial Cell Immobilization)
vénnsuarIsmsiaadqaunis audiveasadiignas dadeuazssuudsfiteiifvensiasayvesadiigned uas
Useavsnmlumsnanans msUszgndldludiusine wu geamnssuewns mandnoulssl mafidadiide waenisienevins
Principles and methods of microbial cell immobilization, properties of immobilized cells, factors and bioreactor
systems affecting cell growth and efficiency in metabolite production, applications in food and enzyme industries, waste

treatment and biological assay.

Wrmduazdnluilnlugaadnemneaims 3(2-3-6)
(Rapid Methods and Automation in Food Microbiology)

wann1sesIsTInEuazdRludRlunsnsaninssisdunidluemsuaziiauld nsesauazmsduunviingdunid

a S ea o

AneliAnlsalussuumaiiuesuazgduvidiviiliemmsninds msduuaznmisinioudiesn Bissnsaiauesgduridingme
AT M3l UNNIAT WaYN1INTITATIZRERlLTR N TUTEINMAT ATRTtuTuILLar I wUNTTnvRREuN3Ed
nslfmademasiiinewagnstliena msliisnndlummageugaings msUsuiiunnudssiayanulasafovese1mns
fimsfAinwuenaniui

Principles of rapid methods and automation for microbial analysis of food and potable water, detection and
identification of foodborne pathogens and food spoilage microorganisms, sampling and sample preparation; methods to
stimulate microbial growth, biochemical test kits and automatic analysis for microbial estimation, enumeration and
identification; serological and molecular techniques; implementation of rapid methods in hazard analysis critical control point
(HACCP), risk assessment and food safety. Field trip required.
AMNUAIAAIVDIDMNIATUYEUNTE 3(3-0-6)
(Microbial Food Safety)

mudduaznansEnureImLUaenfue i LRANTS ndnnsvesivineuarasivanqduvsd Qaunidvudniiieides
fumnuvasadeluomns msdansiiteaulasadoresonns msmuauaan T MUsEiuANNIN SrUUMsEAnsUsEAuRMA ™

= A vy

M3UsEiuAUEsNRAUNSE N1sEuAudoundu wasgIunandngions nguungeIms nsdiinw In1sfnwiuenaniui
Significance and impact of microbial food safety, principles of toxicology and microbial toxins, key microbes
concerned in food safety, food safety management, quality control, quality assurance, total quality management systems,

microbial risk assessments, traceability, food standards., food laws, case study. Field trip required.

qa%’ﬁvlmqmmwnsm%"uga 3(2-3-6)
(Advanced Industrial Microbiology)

wanfsiauvEsTananfasllsiannisuiningiunansinuas lnewdundefasivssnnyags finswamuadnuag
Ana AnuATmiuIsnsUTuUTIaeug nssuiumsinuagnszuiumswdantsniin nageuanulufivueqduniduas
wAnAT N5UsEENAliNAnSuT Weswgmansnisviin uuvneggsiagaanunssumsin SnsAnwuenaniudl

Microbial products including novel products from agricultural raw material fermentation, focusing on high value-low
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volume products for small and medium industry enterprises, advance in methods for improvement of strains, fermentation
processes and downstreaming, toxicity test of microorganisms and their products, product application, fermentation

economics, trends in fermentation business. Field trip required.

nsldussleviannuaniudiuasdagmieiamnenisinyaslagyaunsd 3(2-3-6)
(Microbial Utilization of Agricultural Products and Wastes)

v
'3 o A a a

wilauaresdusznoumunivewindue uayTanumdeiommsinunsaursdiineteuasnalnnsdesaais nsvuiunisndn

[

a a v ¢ o a

wagMUABLLUASNMSTAT 19aTanmaNgAuY3s uagnAnSaeviinainndnusiues Taqudeiiananmsinuasguuuuresmsld
Usglowtd uazn1sdanis fimsfnwiuenanud

Types and chemical composition of agricultural products and wastes, microorganisms involved and mechanism of
degradation, fermentation and bioconversion process, microbial biomass and fermentation products from agricultural

products and wastes, pattern of utilization and management. Field trip required.

aqnsu%muwmﬁl@ﬁ 3(2-3-6)
(Taxonomy of Fungi)

nswanguuazuuneliaveaton (in s1dumes wardan) laglifnuaedugnine avine uazdnuarmduana
FEnsuenide nstinmssuunsiin SnsAnwiuenaauil

Classification and identification of fungi (mushrooms, molds and yeasts) using morphological, physiological and

molecular characteristics; methods of isolation; identification practices. Field trip required.

aynsudsuszaulananavesuuaiiGe 3(2-3-6)
(Molecular Systematics of bacteria)

FaunsuazauraINaeueuAiise mmnaﬁzﬁﬂmaqa mif«i’"lLmeﬁi’@ummﬂﬁﬁuﬁ miizquﬁzmﬂﬁuﬁﬁ@u
wineandumalindiluanaway Fransaumeans

Bacterial evolution and diversity, molecular chronometer, phylogenetic classification, identification and DNA

fingerprinting based on molecular biological techniques and bioinformatics.

#35neveluAiilzy 3(2-3-6)
(Physiology of Bacteria)
TassaaveswaduuaiiGefidnuisendoanssmisidnaseu ssduszneu wihi warnsdanszilasaing maiduln
TouTARAYY LavUszeIns %ﬁwaﬂmaqamaqmi@ﬂmazmgauamw UWVURATUUAZNNIAIUAN NMTAIUANNITLANIDBNTBIE
Bacterial ultrastructures, their functions and biosynthesis of structures, growth of individual cell and population,

molecular biology of growth and differentiation, metabolic pathway and regulation, regulation of gene expression.

WunuaiTuvauuAiGy 2(2-0-4)
(Bacterial Metabolism)
wunvedtuvesuaiisenguwmialalngy wnludlslnsn Wlalvsw wmluau

Metabolic pathways of bacteria: methylotrophs, chemolithotrophs, phototrophs, methanogens.

Tassadauazuihiiveadon 3(2-3-6)
(Structure and Function of Fungi)

Tnssadauaslnssadiegainndesganssaididnaseureadon ssfussnoumaniiuasniniivedassadna maadquasilafodid
HARBNTSATEY NMTIANTASYMLNUBATN NSFUNUGHAY9R3TIn

Fungal structures and ultrastructures, their chemical compositions and functions; growth and factors affecting growth;

growth measurements; metabolism; reproduction and life cycle.
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ouleannydunsd 3(2-3-6)
(Microbial Enzymes)

Anuddgyveaeulel nmstuunsliauarnisvinuveteuleiangiunid nsdauasiet msmuaukarnsUanUaesiouled
NniwadadunEd madaidengaunis delildleulsiifidesns nssuiunismdn nsatnuaznisviliuians uasmsfinwiaudives
wulel wmaluladieulesl nsussgndeulailugeaivnssy uwazanuilndlunisinwieules

Importance of enzyme, classification and function of microbial enzymes, biosynthesis, regulation and secretion of
microbial enzymes, screening of microorganisms for desired enzyme, process of production, extraction, purification and

characterization of enzyme, enzyme technology, industrial application and recent advanced knowledge of enzymes.

Anegfduiuduge 3(3-0-6)
(Advanced Immunology)

ssuugiifuiuuanalnlussiuaduasluana QRANIURaUNd wagn1sUszand

Immune systems and mechanisms at cellular and molecular levels; immunological disordersand

applications.

wugAEnsvaIwUATiGY 3(3-0-6)
(Bacterial Genetics)

aviugnssuwaslasiulenvesuuaiise nsuanseenvedulaznsmIuAN NINaERUGHAZNISTaNLTNROUE N1FIATITR
msBesvestuvulasiuley nsuanUdsunidueuaziaoudiutu waralauaznsualusou mallAneiugImnsy

a ool a e & o i

MIAATIEASADNTUULALDUB LA NTTLHLNLAS TN Y

Genetic materials and bacterial chromosome; gene expression and regulation; mutation and DNA repair; linkage
analysis; DNA exchangeand recombination; plasmids and transposons; techniques in genetic engineering; analysis of

recombinant DNA and chromosome mapping.

wugFansvasBad 3(3-0-6)
(Yeast Genetics)

asiugnssuuaglaslilsuvesdad Wusnssuiimuauninfinsiuoy weddnd uaslslumaddu msuanseenvosdunay
mseuAy mevhusuileslules msesiesiiusy msmunslagBuvansdu luleAnuazlulpfndroudiuiu dnvasiinuny
Tngansiugnssululalanardy wazmsuiulpaeiugdadlagisilinatenugunfdusiananaadunasiugianssy

Yeast genetic materials and chromosomes; genetic control of cell proliferation; mating type and homothallism, gene
expression and regulation, genetic mapping, linkage analysis, multiple genes control, meiotic and mitotic recombination;
cytoplasmic inheritance and genetic analysis; strain improvement by: mutations, mating, protoplast fusionand genetic
engineering.
NSIANITAUINITUVDIRAUNTE 3(2-3-6)
(Microbial Genetics Manipulation)

mimﬁmﬁﬂmiﬂawﬁuﬁ NSTUIUMIIANA Lazwisudnaia nsvasusiniuvesduslanana WuFIMNIsukazNSUsTENs

Induced mutation, sexual and parasexual processes, protoplast fusion, genetic engineering and their applications.
wugiAnssulugdumsd 3(3-0-6)
(Genetic Engineering in Microorganisms)

szuUugnssy Msmeviendu msmuaNLazMsiiLUsEAvEAmNsuanseenvesdulugaunss mstwngmaﬁuw%'é
wasiugnssu demsseTuazarunaonsomatinmlunuiiieadestuiugimnsy mavssandldinaluladinestuuuvifloue
MINSINYAS gAENMNSTH MSunng uasAawanden TUsiudmnssu uaganufnmimeaiugimnssy

Genetic systems, gene transfer, regulation and optimization of gene expression in microorganisms, cultivation of
genetically engineered microorganisms, cautions and biosafety in genetic engineering, application of recombinant DNA

technology in agriculture, industry, medicine and environment, protein engineering and recent advances in genetic engineering.



01419575

01419584

01419591

10
ﬁuqmaﬂﬂmaqamaaﬁ?mﬂ 3(3-0-6)
(Molecular Genetics of Fungi)
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Genome organization in fungi, types of genes and regulations of gene activities, mutation, genetic controls of fungal
reproductive systems and fungal metabolisms, genetic analyses based on mitotic and meiotic processes, cloning and

analyses of fungal genes, genetic variations, current molecular techniques.
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(Microbiology of Activated Sludge System in Wastewater Treatment)
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Principles and types of activated sludge system, microorganisms and their important roles in the system, application
of microbial growth kinetics to treatment control, problems and solutions of the system, advanced wastewater treatment,

modern biotechnology for wastewater treatment. Field trip required.

s2eUdsIeN199aTIInen 2(1-3-4)
(Research Methods in Microbiology)
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Research principles and methods in microbiology, problem analysis for research topic identification, data collecting
for research planning, writing of research proposal, analytical techniques in microbiology, interpretation and discussion of

result, report writing for presentation and publication.
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