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3.1.3.1.1 NUINIVIVIAY

**SC 757 891

**SC 757 892

AN 1
Seminar in Microbiology |
AUNWMRATIINE 2

Seminar in Microbiology |l

3.1.3.2 7193ndmIUnaNgAs uWu n wuu n 2

3.1.3.2.1 NUINIVIUIAU

**SC 757 101

**SC 757 102

*SC 757 107

**SC 757 201

**SC 757 702

**SC 757 891

**SC 757 892
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@TAnedugs

Advanced Microbiology

@l szgnATge
Advanced Applied Microbiology

nsldinTelon1sqadyingntugs

lsidunuaenia (AU)

1(1-0-2)

1(1-0-2)

593 12 wU28ha

2(2-0-4)

2(2-0-4)

2(1-3-3)

Instrument Usages for Advanced Microbiology

8T Inenseauluanag

Molecular Microbiology
JeiEUIT RN 199a% Y Inen
Research Methods in Microbiology
AunneaIImen 1

Seminar in Microbiology |
AUNWMRATIINE 2

Seminar in Microbiology |l
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AG 117 101 ASAALSANTWALTTUININE

Plant Pathogenesis and Epidermiology

AG 117 201 segudsNFVeMTINglsaAny

Research Methodology in Plant Pathology

AG 117 202 walulag@innymainglsania

Biotechnology in Plant Pathology
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AG 117 402

AG 117 403

AG 117 405

AG 117 502

AG 117 503

AG 117 601

AG 127 761

AG 147 001

AG 147 003

AG 147 300

AG 147 302

AG 147 400

AG 147 401

¥*SC 757 103

¥*SC 757 104

**SC 757 105

lsAvReiYATEENALaEN1TINNTS

Diseases of Economic Crops and Management
Ing s iy

Phytomycology

WUATITENY

Phytobacteriology

Inelidaiey

Plant Virology

ﬁugmamimzﬂ%‘ﬁmm“uaql,%ai'l

Genetics and Physiology of Fungi
Inelsandufuiievesinuaznaldl
Post-harvest Pathology of Vegetables and Fruits
Wenlsaaniug

Seed Pathology

8T VInentunsndniiy

Microbiology in Crop Production
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Advanced Soil Microbiology

NN IPUNTFERS

Research Methods in Plant Science
wadansneasdluaninlsuazizounnaes

Field Plot and Greenhouse Experimental Techniques
NSUSUFvR I

Crop Adaptation
wiadiamadluanalunisuiuugaiugiig
Molecular Techniques in Crop Improvement
NN UAUDIV AT TV IVOINTADANNLINA DL
Physiological Response of Crop to Environment
5D MTVRINYUALLULNUD AT

Plant Nutrition and Metabolism
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Advanced Mycology
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Advanced Bacteriology
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Advanced Virology and Immunology
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**SC 757 302

**SC 757 303

*¥*SC 757 304
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SC 817 701

SC 817 702
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Standards of Professional Conduct and Laboratory
Safety in Microbiology
ulasinqauriddugs

Advanced Microbial Enzyme
Arnssulushiu

Protein Engineering

YV NANUUaDASMUDINT
Microbiology in Food Safety
walulagnisninaingdumsd

Microbial Fermetation Technology
weluladidomdsinnimangdunistugs
Advanced Microbial Biofuel Technology
oslunoslse

Mycorrhizal Fungi

@i uAwandoutugs

Advanced Environmental Microbiology
Wtelagtumegatiimen

Current Topics in Microbiology
Uymiitruni99adainen

Special Problem in Microbiology
Fupddmsuinnndnw 1

Biochemistry for Graduate Studly |
Fualdmuiunndny 2

Biochemistry for Graduate Study |I
wialulagfigens

PCR Technology
WINNTIUVDINANAUINITININ
Biological Product Innovation
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Gene Technology
Ufuinsmalulagdmsudu
Gene Technology Laboratory
wialulagveaeulesilazivad

Enzyme and Cell Technology
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Advanced Food Microbiology
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Process Development and Control
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Advanced Microbiology
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Advanced Applied Microbiology
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Research Methods in Microbiology
SC 757 898 TNUS 9 -
Thesis
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Elective course
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wienn

N 1 aansAnEn 2
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SC 757 201 qagInenseaulaans - 2(2-0-4)
Molecular Microbiology
sC 752107 msldiaTesiomeqgadninerdugs - 2(1-3-5)
Instrument Usages for Advanced Microbiology
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nienn
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SC 757 891 FUNWNATIIMEN 1 1(1-0-2) 1(1-0-2)
Seminar in Microbiology | (sitfunaein)

SC 757 898 AneINUS 9 -
Thesis

SC 757 899 Anenfinus - 7
Thesis

XX XXX XXX Avuden - 1
Elective course

sIUIVAUBANAWMZITBUIS YUY 10 9
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Seminar in Microbiology I (sitfunaein)
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3.1.5 A195U195183M
AG 117 101 AsiAlsANYLAESEUIAINEN 3(3-0-6)

Wweamnlsn N1sdsunUamnsaiseuay

Plant Pathogenesis and Epidemiology

Noulvvaesiedvn: lull

Ufduiussenieiiviugeanvelsaiiy n1siinalsn UAseneuaueweivne

o

WUGAARNT

s

q

Yo vuazidoamnlsa nsdsunlas

anwagnFugINvesTadkaziiaBangniliaidivinany vann1svesineNsIEuInvedlsadiy

Jadeninasnenmuinisvealsaiiv nsuseliulsaivkazANudsIe NSNensallsa

Host plant and pathogen interaction, pathogenesis, response reaction of

host against pathogens, physiological and genetical changes of host and pathogen,

morphological change of infected cells and tissues, plant disease epidemiological

principles, factors affecting plant disease development, assessment of plant disease and

loss, disease forecasting
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AG 117 201  seilsudsn1sideninenlsane 3(2-3-5)

Research Methodology in Plant Pathology

Foulvvosmein: id

AMNNLNULAZIUATDIIUINY NITATENTATITINIUINY AITILHUITUNAGDY
nsldadilunisnaaes malauenanuide wadauarisnsieuiidlunsdnuiieguante
annnlsaiy

Definition and types of research, preparation of research proposal,
experimental designs, use of statistics in experimentation, presentation of research work,
specialized techniques and methods for study of diseased plant samples and plant

pathogens

AG 117 202 walulag@nmnainelsaieg 3(3-0-6)
Biotechnology in Plant Pathology
Feulvvesseivn: Tid
Afgruuazvauwnraamalulagdinin nsuszendldnalulagdininmis
Inelsafivfiofiundaninnnsudndiy
Definition and scope of biotechnology, application of biotechnology in

plant pathology to improve plant productivity

AG 117 301 lsAuediuATugnaLasnIsInnIg 3(2-3-5)
Diseases of Economic Crops and Management
Heulvvesseivn: Tl
FPUUNITURNUAENITIUANTTUYDITNULATYEAY dnuyeIn1Thazalvglsa
HANTENUNIAUATEND kaEN15INNITIIANANTRIRUATENY gnsAIanskasndnnIsnIunulsn

nsAUANlsAMEIEN1IA9Y LazauAuATluNIan1slsa

Cropping system and cultural practices of economic crops, symptoms and
causal, economic impact, and disease management, control strategies and principles,

potential control measures, and economic aspects of disease management

AG 117 401 Aneuiasiie 3(2-3-5)

Phytomycology

Feulvvessedvn: Tid

DUNTUIFTIU ANUULNIFUFIWINE %ﬁwmﬂuaal,%asm%mbﬂﬁ% Wardnen
fugnssy a3TIn o1nn9lsa assnisvhliislsaveadeiidusunusyduanauassin ndnns
Josfurindn uaznsdidnulsafiafiaandon

Taxonomy, morphology, biology of plant pathogenic fungi, ecology,
genetic, life cycle, symptoms, disease cycle of representative genera and species, control

measures and case study of fungal plant diseases
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AG 117 402 AneuuailiFens 3(2-3-5)

Phytobacteriology

Heulvvesseivn: Tl

UNTUITIU anvaurlaTiaiNeeIAUIENoUWadwUATLSY UNUINTBY
asfUsznauwadaonindwhatsuasnszuummhliAslsn 01n1slse nemendoag
Tsaity Gudineuaznisungszuin wannistesiumdn uaznsdlinulsafiafiiinanide
wUALTe

Taxonomy, structure of bacterial cell components and their roles on
infection process and pathogenesis, symptoms, biology of plant pathogenic bacteria, their

ecology and epidemic, control measures and case study of bacterial plant diseases

AG 117 403 Amenlbr¥aiiey 3(2-3-5)

Plant Virology

Heulvvesseivn: Tid

aunsuisnu esdUsEnauLAT i Tve s sUsEnaUvRtayAlaRY Tasaing
msenemen MainUina maedeudtengluiin nsviildaalse enslsa amnumainane
waglnaingwedhifais ndnnstlestuidalsafviiinanlada 33nsiildlunisAnuide
mesmdnehdaiiy uarnsdnelsafiviiinnnidelta

Taxonomy, detailed components and functions of plant viral particle,
structure, transmission, replication, movement within the host plant, pathogenesis,
symptoms, variation and ecology of plant virus, principles of plant viral disease control,

research methodology in plant virology and case study of viral plant diseases

AG 117 405 tiugraniuavadsine1veaton 3(2-3-5)

Genetics and Physiology of Fungi

Feulvvessedvn: Taid

fugaanivenios nsulsUmumsiusnssulaenisiuiusuuvefome
uaglionfuine waznansznusionuaITalun i liAalse osrUsznaunazlaseainewes
Wwad N5RTeAULe A1seuIuaIsed AszuIunsunTuaTy ouleld wagansie n1sRna?
vesaves msuusan LLaxﬂﬁagjﬁ’mﬁuﬁU?ﬁﬁ%ﬁmguK] YouToT

Fungal genetics, genetic variation of fungi through sexual and asexual
reproductions and their effects on pathogenicity, fungal cell component and structure,
growth, resistance to toxic chemicals, metabolism, enzymes and toxins, spore dormancy,

parasitism and mutualistic symbionts of fungi
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AG 117502 Anelsavdufuievesinuasaald 3(2-3-5)

Post-harvest Pathology of Vegetables and Fruits

Feulvvossedvn: Tud

audd LAy IS nUssdiuanudemevedlsainuasnalivdanisfiuien
dnwauzanudons enislsauazann dadeiifinadenisiauinisvedsa wmsnisaiuau
anudemevedsandanisiuien

Significance and loss assessment of post-harvest diseases of vegetables
and fruits, types of damage, symptoms and causal agent, factors affecting disease

development, and control measures of post-harvest diseases

AG 117503 Anenlsedniiug 3(2-3-5)
Seed Pathology
fewlvvossedvn: i

¥
LY @ s =] a

ARy TAUNIIIAaNAUWAR Tsadniuguasiioqaunsanang

q q

a

Auluén ﬂﬁlﬂﬂﬁidwawamL?gaa;auﬁéa'nmiiﬂﬁeuﬁammf’fvLuﬁm Hadefifinadonisanenenite
VNIUAARUT N13ATIFOUFUNNNAANUG wazUInINIIAIUANTSAAANLS

Significance of seed-borne microorganisms, seed diseases and seed-borne
microorganisms, mechanisms of seed transmission, factors affecting seed transmission,

seed health tests, and control measures

AG 117 601 aT¥Inetun1sHaniey 3(2-3-5)
Microbiology in Crop Production
Houlvvosmedn: lfl
nguiardiinewesgdunisiifeadestunmsdaaiunisiaiguesiivuaznis
AuANlIANY ﬂalﬂﬁlﬁm‘ﬁa&ﬁ'umiéﬂLaﬁmmiw'%z:ysuaﬂﬁ‘uuazmimwﬂﬂiﬂﬁ‘umawéuﬁé n1g
Uszgndlduseloviangaunidlunswdniiy
Groups and biology of microorganisms involved in plant growth promotion
and plant disease control, mechanisms in promoting plant growth and controlling plant

disease, applications of microbes for crop production

AG 127761  9atmivenuesiudugs 3(2-3-5)
Advanced Soil Microbiology
Feulvwossedv: i

MINNMIYVINGINGY Inenistuganeiurdunidiuwaznsesaulagau
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maBanm aluladlsleteon Yaunidhuniivsednsnmiunisldusslovimanalulagdinin
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Principles of soil microbiology and advances technology involved in soil
microorganisms and biological nitrogen fixation, Rhizobium Technology, use of effective
soil microorganisms in agricultural technology, plant growth promoting microorganisms,

nutrient solubilizing microorganisms and mycorrhiza

AG 147 001 IFIememuiveans 3(2-3-5)
Research Methods in Plant Science
Houlvvosmein: 1aid
WNUNITNABDILUNITITENIAIUNTAIAAT N1TINUNULAZNITNINUINE AT
Uszendldmeuiamaslunmsdnnisteya Mylnsiendoya MILUara Lazn15IeNUNmAaes
Experimental designs in plant science research, planning and conducting
experiments, application of computer in processing, analysis, interpretation and

presentation of research

AG 147 003  wiallansnaaesluaninlsuazFounnaos 1(0-3-1)

Field Plot and Greenhouse Experimental Techniques

Houlvvosmed: uid

mM3dnuwlameass wedianisdudiegdlunisiudeya nsdanislsusou n1s
wissuTangunsaldmiunTide nsldlusunsureuiime sdmiudnidanunaass uagguuuy
msdaiudeya uazmsimsginieda

Field plot lay- out, sampling techniques in data collection, nursery
management, equipment preparation for research,using of computer program for field

plot lay-out, data collection format and statistical analysis

AG 147300  nsUSUSURINY 3(3-0-6)

Crop Adaptation

Heulvvesseivn: Tl

vdnuaziAnATUAuiIlnvesiiy Madsuulamaiugnssy nsUiush
TidAvanzndouasiiy Bn15inAnuansalunsuiuivesiy n19nszateuesriaiy
vanmasuiugmansuasa3sineisaiunisnevausswesiivieanmandendilimunzay
LLazmiLUﬁ'EJuLLtJaaaquﬁmmﬂ U dnmzuiends v ds danmgAufuanizaamgiuaz
wasiildivngan

Principles and concepts of plant origin, changes in heredity,adaptation,
methods for measuring adaptability,plant species distribution, genetic and physiological
aspects of plant responses to environmental stress and climate change i.e. drought, water

logging, salinity stress, temperature and light stress
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AG 147 302 wiadlansdaluanatunisuiulseiugivg 3(1-3-3)
Molecular Techniques in Crop Improvement
feoulvveasgiv: lid
wailansimnzidsaiedomaianisiiluanauaznisaiefu nsdmiing
naneiug msdssduuarnseuindideiugnasy madadenitugi
Tissue culture, molecular techniques and transformation, induced

mutation, germplasm evaluation and conservation, plant selection

AG 147 400  NIINOUAUBIVINATTIENUDINTADANTNLINA DL 3(3-0-6)

Physiological Response of Crop to Environment

Feulvvesseivn: Tid

nMsnevauevesiaRenINLASEnINAIIAdDN Nalnn1IMeUALBITERUAE
sen1svni tivindinufuanududonudminudeusazuafivnisuiufvesiiade
AASEAE

Responses of plants to environmental stress, mechanism of cellular
responses to water deficit,water logging,salinity, chilling, freezing, heat and pollutants,

plant acclimation to these stresses

AG 147 401 5192 IMNSUBIHULALINUNUBATY 3(3-0-6)

Plant Nutrition and Metabolism

Houlvvosmedn: 1aid

ﬁ’l@@’lﬂ’liﬁﬁi’ﬂLfluﬁiammﬁzy@uimmﬁm%ugq nalnN1sAs1»BINITNIIIN
nsudsanmsgenaiielduszlenl maiedeuiesnems unumMnETTInewasduai
YDIUITWND NI NULALIITINE M TTRlUNTRT YL AUTALAETRILINTYRINY N1sUsEIlluAY
Foensussigemsivmainnsgaduuas msiadeuiivenssineins nsdesiunaziiluns
VINTINDIMNTVDINY

Essential elements for higher plants, mechanisms of nutrient uptake via
root, nutrient assimilation, nutrient translocation, physiological and biochemical roles of
major and minor elements in plant growth and developments, concept and methods in
determining plant nutrient requirement, nutrient absorption and nutrient translocation

patterns, managements in correction of nutrient deficiency in crop plants

*SC 757 101 Q8T inedugs 2(2-0-4)
Advanced Microbiology
Foulvwessedn: eivsa SC 757 102
anufluBednlusiuoynsudsu wunueddu nansznunsdunnden s
AUANMILSEY fugrnansuasuuailide iWos amie uarhia
Extensive knowledge in microbial taxonomy, metabolism, environmental

effect, growth control, genetics of bacteria, fungi, algae and viruses
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*SC 757102 qatvinenuszendtugs 2(2-0-4)
Advanced Applied Microbiology
Reulwwesnedv: se3nsin SC 757 101
nsUsEgnAlddunidnieiundsy 81mis n1sinwas Awwandey
AAINNITY NSUNNE LAy ﬁ]iimmimﬁﬂm%wmﬂ@a%ﬁwEn
Applications of microorganisms in energy, food, agriculture, environment,

industry, medicine, and professional ethics in microbiology

**SC 757 103 N0 T1UUGN 2(2-0-4)
Advanced Mycology
A a I
Reoulvvesseiv: lud
N3ATYHBLIAIUINIG NSTUINSAUILS aYNTUITU a35IMeN HugAansves
931 way AmNdURuSUIs AT T INediTInDUY
Growth and development, reproductive process, taxonomy, physiology,

genetic of fungi and relationship of mold with other organisms

*SC 7571068 IneuuaiiGedugs 2(2-0-4)
Advanced Bacteriology

a

Houlvwassedn: Tif

Audadeil#in unugiasdnuifauinisvesuuaiiss eynsuisiuves
wuaTiSelae3SInannan svuuatedueuds nsdeasvensaduuaiiie nsusufvesad
WUATISY NTFLATIENLAVDIUATISY N1TAIUANLAENSUARIRENTRRUlLLUATISY kazN1T
Uduusiansifugnsuveanuaiie nsuiudgsmeiudifioifiunandn uaznislivselovann
wuAtilSY

Origin of life, bacterial phylogenetic tree, polyphasic bacterial taxonomy,
bacterial cell communication, quarum sensing, bacterial cell adaptation, bacterial

photosynthesis, bacterial gene regulation and expression, bacterial gene manipulation,

improvement of bacterial strains for overproduction, application of bacteria

¥

*sC 717 105 Anelafa uaginendduiudugs 2(2-0-4)

Advanced Virology and Immunology

feoulvveasgivn: lif

nsifinduruvedhita nsruaulada nmsnsnitadehiamsiesufoAnns
Ta¥atunzide wendvedhida WugmansuarAmunisszdvluanavedhidagdflal nsesnuuu
Yadu gidunuvesinesenisindela

Multiplication of virus, control of virus, laboratory diagnosis of virus,

viruses and cancer, viral pathogenesis, genetics and molecular evolution of emerging

viruses, vaccine design, host defense against viral infection
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x5 757 107 mislfiedestiodmiugatvinedugs 2(1-3-3)

Instrument Usages for Advanced Microbiology

Heulvvesseivn: Tl

sAUsEnaUNdn MsiinUjuanisliiiesile dmin ndesganssddidnnseu
(Wuvdesinuuazdensn) wdewfdalasuilnns vl ededasulnns il vlavesvaiaussous
a1 1desiaseimaans indssudalasuilnnsm-uuaaninsines 1edesdninlasuln
nsm-wiaaninsiines eSesflolinnesimeuaningalnd (elemgesisasudaUalnsin
Infnes 1a3earigiSesnsiuduesu-dunsisaadalnsiines 1n3esinsevilasaiig
asUszneusemadadundosiuniuiasTouund) domafiuasiugnsmluanzaie

Major components, practice in instrument operation, fermentor, electron
microscope (transmission and scanning), gas chromatography, high performance liquid
chromatography, mass spectrometer, gas chromatograph mass spectrometer, liquid
chromatograph mass spectrometer,  spectroscopy instrumentation ( fluorescence
spectrophotometer, fourier transform infrared spectrometer, nuclear magnetic

resonance spectrometer NMR), real-time polymerase chain reaction

*SC 757108 w1nsg1un1suuiiivndinuazainudasadeiesjiinismiega  2(2-0-4)
FIIMeEN
Standards of Professional Conduct and Laboratory Safety in
Microbiology
Foulvvesnein: lid
Nanu1953UNSUSURTVIINN19aTIINe W ANUUADANENI1TININ
nounael nguanekazn1sUiuRnismunsesslygaduasuininivermansuasialulag
aAindnaauaunsziisnauniduasdunidnelse msufiRnuamdnautaonsd
TuesUfiRnisdun
Standards of professional conduct in Microbiology and biosafety, rules, act
and encouragement of statue in Science and Technology Professionals, microbial

cultivation control, use of pathogenic microorganisms and general safety rules in

laboratory

*SC 757 201 Ya¥ivinenseauluana 2(2-0-4)

Molecular Microbiology

= a 1

Feulvvasnedn: ifl

a1 Inerszavluianavenisuantoonvesdulugduniduaszlaa ns
AOUAUDINIINUNUTNITUABANNALATUALUAWING DN N1TUAAIDBNYDITUYBIUUATITETN
novAUDIsRAMINARNTRAY n1snandsluanavesiamuuadnenin nelsAnunaINmale
maluanavesniunid msujiimaaiuinnilunasanaasarlufiivedunsd n1saenan

anwagnaiugnsskaITaunsseauliana wasitedagiumagatiierseauluana
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Molecular microbiology of gene expression in microorganisms and virus,
genetic responses to environmental stress, bacterial gene expression in response to the
host environment, molecular modulation of virulence determinants, molecular
biodiversity of microoreanisms, in vivo and in vitro genetic manipulation of
microorganisms, genetic information transfer and molecular evolution, and current topics

in molecular microbiology

sC 757301 LoulesinnqAuvidiugs 3(2-3-5)

Advanced Microbial Enzyme

Feulvvosredv: Tl

auauTAlunsidudiise msdmunde nmsdnuianyuaganudinizves
wulesl sllavennudmie Uinansiwazianssuvadeuled wulsiangdunsd nsvineulsd
Tiu3avs saunamanuazravesisudsionsvinuveseules masdsguioulesiangdunis
wagn1sUszendly

Catalytic properties, nomenclature, classification and specificity of
enzyme, types of specificity, active sites and enzyme activities, enzymes from
microorganism, enzyme purification, enzyme kinetics and affect of enzyme inhibitor,

immobilized microbial enzyme and their applications

**SC 757 302 Aeangsulushu 3(3-0-6)

Protein Engineering

Soulvvasmein: d

nann15iAnssulusay laseguvedlusiu msviwneglassaiiaeddusiuain
Sdunsmezilu feyanisuansesnveslusiufiadrstulugdunid nnseonuuuldsiud
Usznoudensneriilufilinulusssued laswaduaruifiveslusiuiiinainnisesnuuy
wdnnsvesaaatesveslusiu Imnssulusiuiiennuaios reudiunaidearafamnd uas
nsUszendlunignavnssudmsuininssulusiu

Principles of protein engineering, protein conformation, predicting the
conformation of proteins from amino acid sequence data, expression of engineered
proteins in microorganisms, protein design with unnatural amino acids, structural and
functional consequences for protein design, principles of protein stability, protein
engineering for stability, combinatorial phage display, and industrial applications of protein

engineering
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**SC 757 303 a¥InemeAnuUaenienueIms 3(3-0-6)
Microbiology in Food Safety
Soulvvesmedn: luif

a

mudasadevetemns nsiutheiilaumgainems duvidiwuluems
qauvidnelsaomsiduiiv 3Bnsnsvaey msdanisdesamdasndovese g inasi
MeiuIaTIIner msdseiiunuidsmadinugadninen nnsmuauazsuaniitlues
ANUUABASEANUDIMIS

Food safety, food-borne illness, microbial flora of food, food poisoning
microorganism, method of detection, food safety management, microbiological criteria,

microbiological risk assessment, regulation and authorities in food safety

**SC 757 304 waluladnmdnaingdunsd 3(3-0-6)
Microbial Fermentation Technology
Feulvwesmedv: Tl

B3
a o a a

NANNIIVBINTEUIUNIMINAINYFUNTE TngAukazIMISIABNTD N15IATEY

v

Foadu Usstanvosnisuddn saunadianivesniswsin datnuaznisesnuuy n1svinla
Useannide n1snau nrslfenniduaynnsuesneEy miLﬁULﬁ"snNamﬁmeﬁuasmiﬁﬂﬁﬁqwé
HARAUTAINM TN TUTEAUAAMNTTULALLATEAIERSN1TULN

Principle of microbial fermentation processes, raw material and culture
medium, preparation of starter culture, fermentation types, fermentation kinetics,

fermantor and design, sterillzation, agitation, aeration and mixing, product recovery and

purification, industrial fermented products and fermentation economic

v
o

**SC 757 305 mﬂiuiaﬁL%aLwad%’gmwa’m@auﬁ'émuqq 2(2-0-4)

Advanced Microbial Biofuel Technology

Feulvvessiedvn: il

MﬁﬂmmazLwﬂiuiagmaﬂmiwﬁmwﬁmmwmLwlul,l,azl,%al,waﬁamwmmﬁuw%
mzmumiwamaxmstﬁuLﬁ'mimﬁy’qmﬂ%’ﬂwiaﬁuﬂmaﬂL%@Lwﬁq%amwmmﬁuw%é ANSNER
weanasaddinm nawdnlulefiwainiiduaingdunid lelanaudanin fefanm wad
L%@Lwaﬂaum%'é LavHansEUAedwIndenanmMIKaawaznsliTemnasdanmn

Principle of renewable energy and microbial fuel production technology,
microbial biofuel production process, downstream process and application of microbial
biofuel, bioalcohol production, biodiesl production from microbial oil, biohydrogen,

biogas, microbial fuel cell and environmental impacts form biofuel production and

consumption
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*SC 757 401 Westlunaslsm 3(3-0-6)

Mycorrhizal Fungi

Heulvvesseivn: Tl

fdrfannunarsiavesluneslsy Gnaiven aisineuazniifivedlunes
51 Worlureslswnonsvagars woalaluneslsn luneslswlufivngudiniea oosanlunes
1591 edeildAnuiluneslsnujduiusvedunoslsnreddlTindu lufu msuszendldly
Aaslsen

Definition and types of mycorrhizas, ecology, physiology and function of
mycorrhizas, arbuscular mycorrhizal fungi, ectomycorrhizas, mycorrhizas in Ericales, orchid
mycorrhizas, techniques in mycorrhizal studies, interaction of mycorrhizal fungi with other

soil organisms, applications of mycorrhizal fungi

*SC 757 501 qadvinendudunndentugs 2(2-0-4)
Advanced Environmental Microbiology
Foulvvesein: laif
fnAivevesduniduaznisdaidonlasdaindon unumvesgauns lu

q

sruuilnAlveailariu NTEUIUNTVRRAUIENNgIei Ui TnTvess1nnIualssayInImN

a

AWNIIlUINTA AUNAINYAIENINUUTUIULALAMNTNYBIRAUYSELAENINTINANMIUNGY
Uszrnsue99dun3d unumvesnisnadanuiulunisdnudunaden maditaasuaiiv
MYINN ﬂixmumimaaaﬁw%ﬁlﬁm%ﬁumaﬂwﬂ’mﬁmﬁa eIy veeranaukar e
wiin NsAIvAulaggduyd

Microbial ecology and environmental selection, role of microorganisms in
aquatic and terrestrial ecosystems, microbial processes involved in biogeochemical cycles,
air-borne microorganisms, qualitative and quantitative microbial diversity and tracking of
microbial communities, role of gene probes in environmental studies, bioremediation of

polluted compounds, microbial processes involving waste water treatment, landfill and

composting microbiology, microbial control

**SC 757 702 5ei08Uisiden1eqatyinen 2(1-3-3)

Research Methods in Microbiology

Heulvwesnein: laid

nénnsuwazspifounsidonisineraans myideiugiuuasnisisedszegnd
m@a%ﬁwm%uqa uazaduiiiieatos Anufinisesnuuunimaasaaznsiinszsiteya
1eadd n19@gulasin1iive waznisutauenanuluzluuunngeg walan1svinidenia

Mol JURNIIAURATIIMEN uazavINe e
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Principle and methodology in scientific research, basic and applied
research in advanced microbiology and related fields, practice in experimental design and
statistical analysis, proposal writing and various research presentations patterns, research
technique in microbiology laboratory, principle and technique for microbiological research

and related fields

**SC 757 703 WteUagiumagatiiven 1(1-0-2)
Current Topics in Microbiology
= a 1
Reoulvvassedv: Tl
nsefuengInundelagiumagatiinerdues viseanviuniineives

Discussion on advanced current topics in microbiology or related areas

**SC 757 891  duNuNNegativen 1 1(1-0-2)
Seminar in Microbiology |
Houlvwassedn: Tif
NSLERNIITRFNLUY NMTHEUANITIANNTIN N1sUIEUeuazI1TalauiIdely
vderAdeiiiendeminqadsine
Selection of seminar topic, literature search, presentation and discussion

on research work in related research topics in microbiology

*SC 757 892 AUNWIMNINYATIIMEN 2 1(1-0-2)
Seminar in Microbiology |l
Feulvassedu: SC 758 891
NSLEBNIITEFUNUY NTHUALITIUATIN NsUauaLazI1salauiely
WitorATeRieesiuinendinug
Selection of seminar topic, literature search, presentation and discussion

on research work in related research topics in thesis

**SC 757 898 neniinug 36 NUWAN
Thesis
Heulvvessedn: Tnsanudivreuvesenanseivinviinedinug
msiisouazieussnumitoemzFemaiugatiine Tavegluaiy
guATBsAIENIIUMSTIUS W iinus
Research conducting and report writing on a specific topic in the field of

microbiology under the supervision of thesis advisory committee
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**SC 757 899 Aneninug 15 wihefn
Thesis
Feulvvesedn: Tnsanuiiureuvesenanseivinvinedinug
MeiAdonazdounsnunidsenzFomsiugadiine lngegluany
guATesAIE SIS NwIuinus
Research conducting and report writing on a specific topic in the field of

microbiology under the supervision of the thesis advisory committee

*SC 757 995 YgyvnilkAunnegativinen 1(0-3-2)
Special Problem in Microbiology
Heulvvessedvn: id
nsfnwamzyana N1sAuAwarnaaedluitonyatiiveinuanuauls
ﬁJaQﬁfﬂﬁﬂmmﬁLﬁmeLLasuaqmmﬁsiﬁU’?ﬂm
Individual study, experimental investigation on topic in microbiology in

accordance with student interest under the supervision of the supervisor

SC817 701  Fupdldwmiuladinfdnw 1 3(3-0-6)

Biochemistry for Graduate Study |

Feulvwosnedv: il

Tnssadranarunumiiugiuvesdlianandn Weiumadadmiunsiesed
Tassadrauazandinienitsaineesdusiu wuled lulotoluasiafnd Luunuedduans
A1stulatasm lwunueddueesdiin Wunuedduvesnsaesiilu lunvedduvesiinalalnag
UNUIMNSTLATivafiniy tndeusdndu

Structure and function of major biomolecules, protein, techniques for
protein structure and physical properties analysis, enzymes, bioenergetics, metabolism of
carbohydrate, metabolism of lipid, metabolism of amino acid, metabolism of nucleotide,

biochemical roles of fat- and water-soluble vitamins, essential inorganic elements

SC817 702  Tuaddmiuludindnw 2 3(3-0-6)

Biochemistry for Graduate Study |I

Feulvvessiedn: 328 701 viededldsueynnainatviv/

NITUNTVENERTHOY

N3EIBLUUALDULOUAZISOUD NITUAAIBDNTBITU NITAIVANNITLANIDDN
Y993U N1INABVBIALDULBLAT NI TTRULTL N15TRISsIudvesdu nann1sveslusAuiAInsu
Funavesgesluu nmsdearsveasad mathudwedlusiu Ufduiussenindusiu

DNA and RNA replication, gene expression, gene expression regulation,
DNA mutation and repair, gene rearrangement, protein engineering, biochemistry of

hormone, cell signaling, protein folding, protein-protein interaction

-28-




yAd. 2

4

SC 817 731 walulagineans 2(2-0-4)
PCR Technology

Neulvueesein: Ll

s a

noufuarvannisvennaiiniiges Jaduiinaden1sini@ens vilauay

' v
[

nannsvenAseunasiulyanasd nseenuuulnsiues ninnsuaznisidinalia igen5Tug

Lo

Sidnnselindfizens nsuszandmaiiafidensluniide

Theories and principles of polymerase chain reaction (PCR) technique,
factors affecting PCR, types and principles of thermocycler, primer design, principles and
applications of advanced PCR techniques, electronic PCR, application of PCR technique in

research work

TEO027 742  uinNTsuUeINAnAneInaTInm 3(3-0-6)

Biological Product Innovation

Heulvvessein: Tl

UINNTTUVDINANAUINLAZATTUIUNNTININ ANFURUSVOIN15ITB AL
HnnAueInnssy N1sUseliunuAIe s InNITUNGAS MY Lagnseuaunmamalulagdinn
N3DUMBE9VDINTAURN

Innovation of products and processes in biotechnology, relationship of
research and development with innovation, evaluation of values of innovation products

and processes including case studies

TE 027 761 wialulagdunsudu 3(3-0-6)
Gene Technology

Noulvvassedv: lufl
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ddymatuginingsy nsleaudy msfinUinufiduevieduiidesnisimeujitongnly
woRelsd MU waswsuBuduisweiiituiidesmsthulraumsnieumSuenive
wazlgadlinthu msdsheuingwadiinthu madaildlunisarafemuadiirtunlasud
Bueaena nsnmaasuadiuindlelnduaznsussgndliifionisnsadeutagiinmzilag
o1fvansfadvielouleflunisicaain nsmuauauUasnilumslddaidindauUasiusnasy
Tumalulagdinn

Structure and synthesis of nucleic acids as genetic material; important
techniques in genetic engineering, gene cloning, DNA or gene amplification by polymerase
chain reaction (PCR), identification and preparation of a gene ofinterest which is desired to
be cloned, preparation of cloning vector and host cell, gene transfer method, screening
techniques for the desired clones, DNA sequencing and application of radioactive materials

andenzymes labeled for detection and analytical processes; safety regulations for the use

of genetically modified organisms in biotechnology
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TE027 762 UjUinmsmalulagdmiuiuy 1(0-3-1)

Gene Technology Laboratory

Heulvvesseivn: TE 027 761 viiemeiviaau TE 027 761

wafafiddymaiusimnsaidielaeandostuidoniisumealulagdms
Bu (TE 027 761) wumsafnlasluley warada e15idue 2nAdiTin mslnszvinsailandsn
TasnsinAnisgandunadiagldaualnsiilafines uaveznilsanadianlnsla3da sy
Usnafidulenieduiidesnseuiizengnlavedwelsa nsdadefidue nsthduieans
mamLsfhejLﬁzjaéﬁwﬁmmimwammmL%aa‘l,%’wﬂ’mﬁiﬁ%’uﬁLﬁuLamswam wallansagloudidule
950uwe uazlushugunusy

Genetic engineering laboratory techniques in line with the content of the
Gene Technology course (TE027761) such as chromosomal DNA, plasmid and RNA
extraction, nucleic acid analysis using spectrophotometerand agarose gel electrophoresis,
DNA or gene amplification by polymerase chain reaction ( PCR), gene cloning,

transformation of recombinant DNA, screening techniques for the desired clones,

Southern, Northern and Western blotting techniques

TE027 765  walulaBveueuluiuaziwad 3(3-0-6)

Enzyme and Cell Technology

Soulvvesmed: fl

Anudfyvesgaduavieuleilunisidudismiedinin nssviunisnan
wulssianniead Qaun3d fiw dnd msusnuagnisineuluflvivians nsdnwilasaiises
wuledl AaautAinneninwaraaunamaniveneulvinmsniueaduazioulel nsiwata
meeadvinernldlunmsdauusioulesl msihwaduazioulediluldluiugeamnssy dunis
Jnsent lulowwuges wagnaiugimngsy

The importance of cells and enzymes used as biocatalyst, processes of
enzyme production from microbial, plant and animal cells, isolation and purification
of enzyme, structure, function and kinetic properties of enzymes,immobilized cells and

enzymes, the use of molecular biology techniques to modify enzymes, use of cells and

enzyme in industry, analyses, biosensors and genetic engineering

TE 027 771 ASTUIATIMNALLLAETIN N 3(3-0-6)

Aspects of Biotechnology

a a e

Woulvvoesiedv: el
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aenandlunuazlulodunasunia Irnssulusiu walulad@iniwe s waluladdinineu
Nowmalulad@rnndnimaluladPin1nn1ansennduazndadans waluladdininaiu

Awndeu NFUTTEITULATYEAIARSUINTEUIUNTTININ LUNBWNUN VN IEUAZASITY

-30-




yAd. 2

Types and properties of biocatalysts, fermentation technology,
recombinant DNA technology, genome and bioinformatics, protein engineering, food
biotechnology, plant biotechnology, animal biotechnology, medicaland pharmaceutical
biotechnology, environmental biotechnology, economic evaluation of bioprocesses, legal

and publics

TE027 773 wialuladvesdunalasiing s 3(3-0-6)

Biomass and Bioenergy Technology

Feulvwosmedn : Ll

waluladTunanardindsu Wuwaluladnwdsunadonuiendsau
NNy iensudnuaznisldusslorinnndnanasndudanna Anen1neunama s uds
wavszavingg waluladnsuussuanameluladnsndndemauddnnmealuladnig
namTomaunaItiniw walwladnsuamdemadiedanm walwlagnisuusguTmaanis
aufeuiion1snanndsny nadifnwilssnuisemielssnudusuumanalulaiunauas
FINGNIU NITIATILINIAATYFAIAATUALNITAIN UaETINAINITUTLIUHANTENUNING I
wazduandouvedlass nsfieides

Biomass and bioenergy technology as the alternatives for renewable
energy production and utilization of biomass and biomass energy, the potential of
biomass resources, biomass technology conversion, production technology o fsolid
biofuels, production technology of liquid biofuels, production technology of biogas fuels,
thermal conversion technologies for biomass energy, the case studies of pilotplants of
biomass and bioenergy technology, economics and market analysis, and including energy

and environmental impact assessments

TE037001  Adidndulushumeluladnisemns 1 2 (2-0-4)
Essential Knowledge in Food Technology 1
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Introduction to food technology, types of microorganisms important in
food industry, factors affecting the microbial growth and survival, roles and significances of
microorganisms in food spoilage, food poisoning and their applications in food processing,
property of food components, browning reactions, food rancidity, food composition

related to quality attribute
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Essential Knowledge in Food Technology 2
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Objectives of food processing, food processing by pasteurization and
sterilization, food processing by heat removal food processing by, food processing by water

removal, chemical preservation of food, food quality system, good manufacturing practice,

hazard analysis and critical control points

TE037 201 9ataivenawnsdugs 3(3-0-6)
Advanced Food Microbiology
foulvveasein : Lifl
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Classical methods, rapid methods and automation in microbiological
analysis, rapid methods in enumeration and identification of microorganisms, application
of microbial metabolites for analysis, rapid analytical methods for high risk foods e.g. milk,
seafood, meats, poultry and fish, rapid methods for food borne pathogen detection and
significance in food safety, application of rapid microbiological methods in food industry,

stress responses of food borne pathogens to minimal food processing, probiotics and

prebiotics application in food industry

TE037 401 wialulaBnsuusgUemnsdugs 3(3-0-6)
Advanced Food Processing Technology
Feulvvaasiein : Lifl
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New technology used and potentially being used in food processing and
preservation on industrial scale i.e. microwave, infrared, control and modified atmosphere,
immobilized enzymes, aseptic processing, cold filling, extrusion technology, clean
technology, super critical extraction, high pressure at room temperature preservation,
membrane technology, new sterilization techniques, combined hurdle technology,
encapsulation, pulse electric field, superheated steam drying, foam-mat drying and other

progresses in food technology

TEO037 402  NSWRIUINTZUIUNITLAZNISAIUAN 3(3-0-6)

Process Development and Control
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AAINNITUDINIT

Importance of process development and control, process control,
computer control in process, unit operation control, process modeling, process
optimization, overall equipment effectiveness, costing and economic evaluation, new
process development, case study in process development and process control for food

industry

TE037 503  mafamndadueiomswaenTIdeguilan 3(3-0-6)
Food Product Development and Consumer Research
Foulvvesmedn : laidl
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Huslam
Product development process product idea generation and product idea
testing, development of product formulation, and product feasibility study, conversion of

consumer needs to product specification, final product testing with target consumers
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SC 713705  Computer Application for Microbiology
SC 714 303  Industrial Microbiology
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SC 714 305  Food and Dairy Microbiology
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SC 714 505  Environmental Microbiology
SC 714 506 Environmental Microbiology Laboratory
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SC 713773  Project Proposal
SC 714774  Research Project
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Research Project
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Advanced Applied Microbiology

Research Methods in Microbiology

Current Topics in Microbiology

Special Problem in Microbiology

Instrument Usages for Advanced Microbiology
Advanced Microbial Enzyme
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Thesis

Thesis

Instrument Usages for Advanced Microbiology
Advanced Microbiology

Advanced Applied Microbiology
Advanced Microbial Enzyme
Research Methods in Microbiology
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Dissertation
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