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Qs = sl a
ﬂ@ﬂ’é&ﬂ‘iﬂqmq')ﬁq‘?@ﬁ')')‘lﬂﬂq
o = v = a a = o Vv ' y a a a
nAnfedAnesefsn lunuandrAneia i llsiesndn 30 wisein 318301 lunuanian
wnnzlisiesndn 97 wihein  warseRon lunnasd T A ndTNtesndn 6 uiaein  Tnaiunliefin

saumaaAnANgRs liliaandt 133 wiiafin
1. waaegAnw gl A wauldiieandn 30 wilefin (gseazi@uandin 8-9)

2. nuaAAT a1 nuaulitiaandt 97 miiefin Usznauog
2.1 MWNY AU 27 idoann

511 106 Lm@@@Tmﬁm%uﬁﬂ%mmamﬁqmw 1 3(3-0-6)
(Calculus for Biological Scientists I)

511 107 Lm@@@Tmﬁm%uﬁﬂ%mmamﬁqmw 2 3(3-0-6)
(Calculus for Biological Scientists Il)

512101 Faanevialyl 1 3(3-0-6)
(General Biology I)

512102 Faaneviall 2 3(3-0-6)
(General Biology 1)

512103 UfAn1adainenvialyl 1 1(0-3-0)
(General Biology Laboratory )

512 104 ﬂﬁu"ﬁmﬁfﬁwm%iﬂ 2 1(0-3-0)
(General Biology Laboratory I)

513101 iadlvalyl 1 3(3-0-6)
(General Chemistry I)

513102 iadivalyl 2 3(3-0-6)
(General Chemistry II)

513103 dfiiniaindivialy 1 1(0-3-0)
(General Chemistry Laboratory )

513 104 ﬂﬁu“ﬁmmmﬁﬁ"qiﬂ 2 1(0-3-0)
(General Chemistry Laboratory I1)

514 107 Waﬂzﬁrﬁyuﬂm 4(4-0-8)
(Fundamental Physics)

514108 UfiTAnsTlandAugu 1(0-3-0)

(Fundamental Physics Laboratory)
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2.2 Aanizau auuliiiasndt 70 widaefin

2.2.1 27119AU [NU 53 WRenm

513 231

513 233

513 237

513 238

513 250

513 255

513 341

513 343

515205

518 201

518 202

518 203

518 204

518 205

518 206

518 207

aa -
LANILATIEN 1
(Analytical Chemistry )
UfiAn AR 1

(Analytical Chemistry Laboratory I)

a ey A A = a e
NNTIATIZHALLATRIND LIN1TANEINIINY VAN AR TTININ

(Instrumental Analysis in Biological Science)

UfiAn1snnsiiszifaeezasilie lunnsfnmnsingn Aansgonm

(Instrumental Analysis in Biological Science Laboratory)

(Organic Chemistry)

LR RG]

(Organic Chemistry Laboratory)
FAT 1

(Biochemistry 1)

UfAnsTuad 1

(Biochemistry Laboratory 1)
ANARMELUNANE AR TTIN W
(Statistics for Biological Scientists)
qadaAnavialy

(General Microbiology)
UfRn1s9adainenyily

(General Microbiology Laboratory)
WuATFEANN

(Bacteriology)
UftRAnsuuATEEaNEN
(Bacteriology Laboratory)
WingNANeN

(Mycology)

UfiRn9inanen

(Mycology Laboratory)
pndaandenaTanInlutietfiRnmmneqadainen

(Biosafety in Microbiological Laboratory)

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

4(4-0-8)

1(0-3-0)

3(2-2-5)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

2(2-0-4)



518 301

518 302

518 303

518 304

518 305

518 306

518 401

518 491

518 493

518 494

222 Aguaan anwuliiesndn 17 wiieis

1. NANITIATIINEINNNITINHAT

83

ToFaanen

(Virology)

UfmnnslaFainen

(Virology Laboratory)
WigAanSu0AuYI
(Microbial Genetics)
UfiRnsiugAani1eeqaure
(Microbial Genetics Laboratory)
NRANTUINEN

(Immunology)
UiRnsRAnAANEN
(Immunology Laboratory)
Fogumaraniiiosdu
(Introduction to Bioinformatics)
Auaun

(Seminar)

TA999712A8] 1

(Research Project )

1AT9911248 2

(Research Project Il)

Ineannannedesellil

512345 NM3ALANLNAIARF I TN TWATNNINART s U

512 346

512 415

512 416

518 311

518 411

(Biological Control of Pests and Bio-agent Production)

UftRnINsAILANLNAIARIne TAT B UAZ NN INART AU

(Biological Control of Pests and Bio-agent Production Laboratory)

TsAiNg

(Plant Pathology)
Uftimnsleniie

(Plant Pathology Laboratory)
Faananaeain

(Mushroom Biology)
AATIINENNNNINEAT

(Agricultural Microbiology)

3(3-0-6)

1(0-3-0)

3(3-0-6)

2(0-6-0)

3(3-0-6)

1(0-3-0)

2(1-3-2)

1(0-2-1)

2(0-4-2)

2(0-4-2)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)
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518 412 UiiAN1998T9ININNI9NLEAS
(Agricultural Microbiology Laboratory)
2. NRNITIARTIINEINNBING
518 321 AATIINENUBINARAITUITIN
(Dairy Product Microbiology)
518 322 U[UANNI9ATVINELDINAAT DT TUN
(Dairy Product Microbiology Laboratory)
518 323 ldsluladnduaswilulasng
(Probiotics and Prebiotics)
518 421 a@%ﬁwmmqmmﬂﬁ@qmmw
(Food Microbiology for Health)
518 422 ﬂﬁﬂﬁﬂﬁi@q@%ﬁwmmqmmnﬁlfazgmmw
(Food Microbiology for Health Laboratory)
3. NANITNARTIINEINNAAFIUNTTN
518 331 Faananuazinaluladvasdasd
(Yeast Biology and Technology)
518332 U[uAn s neuarmalulatuesdas
(Yeast Biology and Technology Laboratory)
518 333 nallANafiuinEaauvieed
(Microbial Preservation Techniques)
518 431 wAluladgaaunasuaInqauvised
(Industrial Microbiological Technology)
518432 UfiRntamalulatgmaunssnainqduvised
(Industrial Microbiological Technology Laboratory)
518433  malulagnisvinidesdin
(Introduction to Fermentation Technology)
518434 UfiAmamaluladmevainidaci
(Introduction to Fermentation Technology Laboratory)
612 444  szuupauANAnNIWlewala 9000 A1uiLgnaIMNIINEIMG

(ISO 9000: Quality System for Food Industry)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(1-3-2)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(2-0-4)
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4. NANITIATIINEINNAILINRDN

512 203

512 204

518 341

518 342

518 345

518 441

Hlaranen

(Ecology)

UniRn1siliaranen

(Ecology Laboratory)
@q@%ﬁwmmﬁmfmﬁ@u

(Environmental Microbiology)
ﬂﬁﬂ‘ﬁmWiﬁ@%ﬁwmmqﬁmqmé’w
(Environmental Microbiology Laboratory)
ins1 AnEIm

(Ethnomycology)
aadainanlumstesaanaansuazniatidngnsfimaindsuinken

(Biodegradation and Bioremediation Microbiology)

5. NQNITIAATIINLNNNITUNNE]

512 348

512 349

518 351

518 451

518 453

s@manen

(Parasitology)

UfuRnsds@manen

(Parasitology Laboratory)
Iimmzzgmmw‘luﬁmﬁiﬁ

(Disease and Health in Aquatic Animals)
ANIFNUIAT

(Antimicrobial Substance)

Tspfnide

(Infectious Diseases)

6. NANITIANTIINELFENE

518 361

518 363

518 461

518 463

ﬂﬁu%?‘gﬁﬂu%@u@jﬂLLZ\]SLV]ﬂﬁﬂﬂ’]ﬁ‘LW’]ZLaDEI\‘I

(Hyperthermophilic Microorganisms and Cultivation Techniques)
ATHVANNANEN TN NI DIAAUYITE]

(Microbial Diversity)

A39IMENTDIULLATI3E

(Bacterial Physiology)

Tnfainanszauiuiena

(Molecular Virology)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(2-3-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)

4(2-6-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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7. naNATINN B 1R
518391 wuLLAUAlATINITIAY 1(1-0-2)
(Project Proposal)
518 495 N1IRNINL 1(laitingindn 90 Falua)

(Practical Training)

3. unamTaan|s  Auauliiiesndn 6 wiaefin
BhdenAnulFanynameisfideseuluningsufating sitaseisnsesaniudu 7

FFuaniiugeauanAmznIsunIslsza AnEaneAans ntinAnsiaenansaedan ludaaen

veammasRTanz azfesinlAnmssiuaistemnaein luiriengdulumanisianizias

= = o =
LW@WTQ’Q@QUN@HVL"IITHSQ’]Lﬁ'@ﬂ'ﬁﬂﬂﬂrl

£> [ a [ a o [~1 a a 1 a a
waEuen  nsuundlafaluwAazuNandIzi Tatuituseddn aznaniduniaainsgdgnla
srgRguie bl IAnsgaannanI T laila
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WHUNISANEUANFATAIUNITIFATIINEN

N 1 mAnsAnEN 1

.- < - ATUIUNUIANA

FUAITE Aag1e39
(-1 -
081102 nudangeluaintszandu 3(2-2-5)
511 106 Lm@@J@T@ﬁﬁﬁ?ﬂﬁﬂﬁwmmﬁmmﬁqmw 1 3(3-0-6)
512 101 Faanenviall 1 3(3-0-6)
512 103 ﬂﬁﬂ”ﬁmﬁq%wmﬁqiﬂ 1 1(0-3-0)
513 101 vyl 1 3(3-0-6)
513103 UfrEnaadiialyl 1 1(0-3-0)
514107 Tandgu 4(4-0-8)
514108 UiTRnsHANAAug 1(0-3-0)
FANUULATIB 19
7 1 aAmsAnEnd 2

o a 4 - FTUIUNRUIIENA

FRAIT Aag1a39
(-1 -1

081103 NIRRIWNANBENNENSING 3(2-2-5)
511 107 Lm@@J@Tz@zﬁ‘hﬁuﬁﬁwmmmmﬁqmw 2 3(3-0-6)
512 102 Faamenvialy 2 3(3-0-6)
512 104 ﬂf]u“ﬁmﬁq?mmﬁqiﬂ 2 1(0-3-0)
513 102 Wity 2 3(3-0-6)
513 104 ﬂf]u“ﬁmimﬁﬁ"fﬂﬂ 2 1(0-3-0)

...... Fontiduden wuaadAnsall 3

FANNUENA 17
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WHUNISANEUANFATAIUNITIFATIINEN

Un 2 anAn1sANEIN 1

.- - ATUIUNUIANA
FUAIT Fas18210
(-1 -
510 201 AENEING AN ANERT 3(3-0-6)
513 250 DUz 3(3-0-6)
513 255 Gt RG] 1(0-3-0)
513 231 LPRALATIZIT 1 2(2-0-4)
513 233 UJRNsARBRIIZ 1 1(0-3-0)
518 201 qaiaInevia 3(3-0-6)
518 202 ﬂg‘jﬂﬁﬂ’m@%%mmﬁﬂﬂ 1(0-3-0)
...... Fonlduden wuaadenAnsa 3
FANUUILATA 17
7 2 aAmsAnEi 2
FRAIT Faseddn Miatiihals
(u—-1-wu)
510 202 mmﬂ”@nqwﬁwﬁumig@ma 3(3-0-6))
513 237 mMsAnidneriesiielunsAnsmndaneneans 3(3-0-6)
TN
513238 Uf1iRN170197 \ATLEneLAaEie N AN AN 1(0-3-0)
ANLAERTTININ

518 203 wUANBEANEN 3(3-0-6)
518 204 UfuRnsuLAREEaNen 1(0-3-0)
518 205 Wing1aneN 3(3-0-6)
518 206 UfiAnsWinganen 1(0-3-0)
518 207 mmﬂ@'amﬁﬂmﬁfammuﬁmﬂﬁﬂﬁma‘mmzﬁﬁwm 2(2-0-4)

FANMUENA 17
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WHUNISANEUANFATAIUNITIFATIINEN

N 3 mAn1sANEN 1

.- - ATUIUNUIANA

WA Fas18210
(-1 -

081 101 menlneifientsdesns 3(3-0-6)
513 341 Fuadl 1 4(4-0-8)
513 343 URLRN3TA 1 1(0-3-0)
515 201 anAug Y 3(3-0-6)
518 301 ToFainan 3(3-0-6)
518 302 Ufmnasladainen 1(0-3-0)

...... Araan lunNIAITILANTE 3

FANMUENA 18
3% 3 aamsAneT 2
FRAIT Fasn2dHn Miatiihals
(u-1-wu)

515 205 AnRdVILNANENANERTTININ 3(2-2-5)
518 303 WigAnaniresqauvise 3(3-0-6)
518 304 ﬂﬁﬂﬁma‘ﬁuﬁqmmm%ﬂmqauﬁﬁ 2(0-6-0)
518 305 NRANMANEN 3(3-0-6)
518 306 UriRANN9 AN INEN 1(0-3-0)

...... AraenTunNIAITIeNTY 3

FANNUENBR 15
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WHUNISANEUANFATAIUNITIFATIINEN

N 4 mAn1sANEN 1

.- - ATUIUNUIANA
SUAIT TFag1831
(-1 -
518 401 Fd AR AR B9HY 2(1-3-2)
518 493 1A39911948 1 2(0-4-2)
= = a = o Ao
...... MNARNIBITERTIAN I N e laspny 3
ANUNAART
...... A3 UNNIAT RN 5
a A a A =
...... MADN LURNIAITLANLET 3
FANNRULNA 15
N 4 nAnIsANEN 2
o a ; - RTUIUUUILNA
SURILN FR5183%
(u-1-u)
518 491 AN 1(0-2-1)
518 494 1A39911348 2 2(0-4-2)
a o o A a = o
...... MNTALLARN NIRRT AN 3
...... A uNNIAYT RN 6
a A a A =l
...... MADN LURNIAITLANLET 3
SANNRUENA 15
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ANRELNETIEITIE1UNITIARTAINEN

518 201 qatInenNaly 3(3-0-6)
(General Microbiology)
nMsnsEane doiguinen UAZNITIRNANUINTBLLAT e ToFauazs mallalaenlTauay

% o

naiuinenqauisd wwapuAnesfunaaiuTasas et NIe TS luUNLeATN WugAans

]

2999AUYTH N19FRLANNIBY s ULNNANTY UstTamiuas Inwuesqdunsd

Distribution, morphology and multiplication of bacteria, virus and fungi. Aseptic
technique and microbial preservation. Basic knowledge of structure and function of cells.
Metabolism. Microbial genetics. Response of immune system. Beneficial and harmful effects of

microorganisms.

518 202 ﬂﬁ‘lﬁmiga%ﬁwmﬁ"ﬂﬂ 1(0-3-0)

(General Microbiology Laboratory)
Ag1l9ALNew :  *518 201 48T ANl
a v o v
*g1alFeunsaniule
nsnaassniganadasiuilianluseden 518 201 qataangialil

Experiments related to the contents in 518 201 General Microbiology.

518 203 WUANLFEINEN 3(3-0-6)
(Bacteriology)
Sledurien: 518201 qadaAneialy
518 202 UftFn199adaAnevild
*518 204 UfUANSWLATIEEANEN
*galeunsaniula
Anuginen MAANZIAEN MISUUNTIATBILLIATIRY A35INENT8IULATI BELAZNNIATLAN
WigAaRFI0ILLATIE

Morphology, Cultivation. Identification of bacteria. Bacterial physiology and regulation.

Bacterial genetics.

518 204 UPiTANIsULANEEINEN 1(0-3-0)

(Bacteriology Laboratory)

o o

AnlaAunen :  * 518 203 wUANELANEN
= v o v
* g Fensaniula
Adl v o dy a aa a
nNmaaasiganmdadniuiiant lusedan 518 203 wuANEeANeN

Experiments related to the contents in 518 203 Bacteriology.
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518 205 LASIANE 3(3-0-6)
(Mycology)

o o

FgniiAunien 518 201 4aTAnavia
518 202 UfyFAn1saadainevialy
*518 206 UfLiAN19in1anen
= & (A ¥
*graiFeunTaniuly
&rugniamen eynaNdsuuasiinAInenze9 Uselamiuasinmaeam

Morphology, taxonomy and ecology of fungi. Beneficial and harmful effects of fungi.

518 206 UHiRN9LiAgIANEN 1(0-3-0)
(Mycology Laboratory)
ALIALNEN . *518 205 WATIINEN
a U [ b %
*gnaideunsa s
AINAaasNgenAdadiuiian lusedan 518 205 Wingansn

Experiments related to the contents in 518 205 Mycology.

518 207 AvwUaaana e EInWlunal fiiRn1sneaadaanen 2(2-0-4)
(Biosafety in Microbiological Laboratory)

o

AgieAunien: 518201 qazaanesiall
518 202 UfjiAnsqadaangnvialyl
AINANATYIBIANLARATENINTININ sEALITRIANUABATENNTININUAZNIATFIUNG

o

UfiRluiesfiisnsqatainen nsdesiunistuileugdsuonden gunsnldwiudesiudunsieann
- = aem 1 a Ao,
¢l AT QVIﬂQTﬂ{]UMM@"Q@uV]iE}ﬂ‘ﬂT?ﬂ

Importance of biosafety. Biosafety levels and standard practices in microbiological
laboratory. Prevention of environmental contamination. Equipment for protection from

microbiological hazard. Recommended precautions against infectious microorganisms.
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518 301 la5A3nen 3(3-0-6)
(Virology)

o o

FrieAunien: 518 201 4aTAnavall

=

518 202 LN 39aTainailil
*518 302 UfjRn1sinenlaia
*gnaFeunEaniule
Anugnuinen evAtsznauniaiaiiuazeynssisueedlaia LE T CMATRRPS PR IETY
a5a nansznuaeslfarauLARBaLazItasdnd NsduAmeiuaszununeddunefinesau n1ain
Tsnanlasaluits dnd uazau naAtadelsafiAnannlafa mamnziaeslada
Morphology, chemical composition and taxonomy of virus. Multiplication. Viral
interference. Effects of virus on bacterial and animal cells. Synthesis and role of interferon. Viral

infection in plants, animals and human. Diagnosis of viral diseases. Viral cultivation.

518 302 fiRnslasaInen 1(0-3-0)
(Virology Laboratory)
ArnfsAunen . *518 301 Ananlafa
*a1a FeunFaniule
nsmaaesRgenndetuiionnlumeds 518 301 laiaAnen

Experiments related to the contents in 518 301 Virology.

518 303 WUFAIRASURIRAUNIE 3(3-0-6)
(Microbial Genetics)
Jpledurien: 518 201 qadsAneialy
518 202 UfjTRnnsaadainavialy
*518 304 UfUANaRUgAanT1R99aUYITE]
*g1alaunsaniule
NN3AUAIZRANINUGNITNIDIAAUYITE NIFATLANNITUAAIBANTBIEN NITNAILWUE N9
LL@ﬂLﬂaﬁu@Wiﬁuﬁ:ﬂﬁ‘N NIMAIALTBIAIELE WigANIsNuaznIsssens

Synthesis of microbial genetic materials. Control of gene expression. Mutation. Genetic

exchange. DNA sequencing. Genetic engineering and applications.
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518 304 UJURNMSNUGAEATURIAAUNEE 2(0-6-0)

(Microbial Genetics Laboratory)

o 2% a &

AmeAunen :  *518 303 NugAARTURIqAUYITE
= A o 14
*g1aleunsaniule
nsnaaesnaannfesiuiiiannlusedsn 518 303 WugAaniaaeqauy

Experiments related to the contents in 518 303 Microbial Genetics.

518 305 JNANAUINEN 3(3-0-6)

(Immunology)

o o

AfeAunew: 518 201 aadaanavialyl

518 202 UfjtiAnsqadaanevialyl

Q

v a

*518 306 UfjiRn99 AN UINg

a

a 2 o v
*anaEeuNFaNule

SLULYNANTULATNNIWENUWY NI HUSTLLIANANAY LOURLALATLOUAIAY N1IFDUAUEN

o

2095z uuRANAUuLL AN sruupaNnAWs wiaeiaalnranuniiiasAeswand lalnlal nng

o

MRUAUBNITLLYHANTUML LT N TALATULLLTAGAN T uaNNITHATN1TU sy nATesl T weumiau

a o o a

weuRuen HRANAWAeN9ERTe daTW n1stlgnaiaedeny HRANTWINeNaeliaten nslinauaues

a o

LaTAaLAUEIAaLaURIaLTIBIRWeY N 1A QRANTUUNNIes nefneTaanRAN

Immune system and development. Activation of immune system. Antibody and antigen.
Non-specific immune response. Complement system. Major histocompatibility complex. Cytokine.
Humoral and cellular immune response. Principle and application of antigen-antibody reactions.
Immunity to infection. Vaccine. Transplantation. Tumor immunology. Tolerance and autoimmunity.

Hypersensitivity. Immunodeficiency. Immunotherapy.

518 306 UJURANTHNANAUINEN 1(0-3-0)

(Immunology Laboratory)

o o

AgnisAuniew: 518 201 aaTaanesialyl

518 202 UfjuRAnsqatainavialy

Y aoa

*518 305 NANAWINEN

q

*a1aFeunFaniule
Ufrnsisenadediuientluian 518 305 nRANIWINYY
a = P
AnnsAneuananiui
Experiments related to the contents in 518 305 Immunology.

Field trips are required.
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518 311 FaInenaasin 3(2-3-4)

(Mushroom Biology)

Ar11sAURaYN . 518 205 LWiATIINE

518 206 UjLAN9iA1Anen

Anuguinen eunsNtonu BuAinen Wuga1ans d35ineuasiEinenaeadin n1snaziin
VEINgAANUNTIN

fimsfneuenannud

Morphology, taxonomy, ecology, genetics, physiology and toxicology of mushrooms.

Industrial cultivation of mushrooms.

Field trips are required.

518 321 QATIINENUBINAANUNUN 3(3-0-6)
(Dairy Product Microbiology)
AT19Aunen : 518 201 qaTaanavialy
518 202 UfjtiAn1sqadaanenvialyl
*518 322 UfUAN99aT9 3NN 12N AR DT TUN
= 2 o v
@Al unganiuly
aa & a o« & o & A a A Ae a A gdey
andRresiun awirdluliuuuarn1sideresiiuniinanqauyized aaurisdnldlu
NIHAANARAUNUNTRARIG] NTHARN FUNNALIA NIATFIUNTHARUAEANITAILANATUNINT B
ransiugun malulaglvaiineadeniunansineiug
Properties of milk. Microorganisms and microbial spoilage of milk. Microorganisms for

processing various dairy products. Production, sanitation, standardization and quality control of

dairy products. New technology relevant to dairy products.

518 322 ﬂ,ﬁ*iﬁmsﬂga%ﬁwﬂwmNﬁmﬁmﬁuu 1(0-3-0)
(Dairy Product Microbiology Laboratory)
A1ALNeY :  *518 321 4ATIRNYNURIHARI DTN
= 2 o b%

*anairaunTaniulé
UfiRnsisenadeaiuitenluien 518 322 9aTaineveuans il
AnnsAneuananiui
Experiments related to the contents in 518 322 Dairy Product Microbiology.

Field trips are required.
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518 323 Tdsluladnduazwslulamng 3(3-0-6)

(Probiotics and Prebiotics)

Aaeduren: 518 201 qaT9Ane vl

518 202 LfAn 39aTaAneialyl

Faingruaznisdasuunllslulefind  unssiinnuazesdlszneumaniaeadlulefind
Tulaslulasuasllslulesind unumaesldslulefnduaswslulefndrieganinaasauuazdnd nalnnis
nauseslslulefnduszwslulasind mamﬁmsﬁmmnﬁﬂmmwmemﬁ’mwimmmi n13
NA1NENATINAUNNAIUGLAN  ANLUasAdEn1veIrisuazngdeteAy waluladfifeadaiu
lsluTesinduazwzlulefing

Biology and classification of probiotics. Sources and chemical composition of prebioitcs.
Microbiome and probiotics. Role of probiotics and prebiotics on human and animal health.

Mechanism of action of probiotics and prebiotics. Functional foods and nutrition. Health claims.

Food safety and regulation. Technologies relevant to probiotics and prebiotics.

518 331 @IIngwazinAlulatuastan 2(2-0-4)

(Yeast Biology and Technology)
Ja1laAunen : 518 201 qaEaanaviahl
518 202 UfjtiAn9qadaanevialyl
*518 332 UfjiAnsTaneuazmalulagvesdas
% al E4 o vLsz
GRCTELIN GG
ayNINInIU 1As9a319 i uavinunuedtnaesdas Wugnasnuazn1slivlganeiugues

« =

tas Baduazuaningiaandafliugnainnasy aauAaniaaanisuinuazinatulatinisuannalulat

Taxonomy, structure, function and metabolism of yeast. Genetics and strain improvement.
Yeast and yeast products in industry. Kinetics of fermentation and production technology. New

technology relevant to yeast.

518 332 iR sTanauazinaluladuasdisn 1(0-3-0)

(Yeast Biology and Technology Laboratory)
AnfeAunen:  *518 331 Faaneuazinalulaguaadas
= 2 o %
*a1aBeunsaniuld
UfFnsNsenadesiutenludan 518 331 Tadnewazinaluladvestias
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Experiments related to the contents in 518 331 Yeast Biology and Technology.

Field trips are required.
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518 333 mﬂﬁﬂmﬂﬁu%'nmnﬁuw?é 2(1-3-2)
(Microbial Preservation Techniques)
Aaedunau: 518 201 qaTaAneviall
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Microbial resources. Culture media. Principles, techniques and quality control of
microbial preservation.

Field trips are required.

518 341 AATIINEIMNRILIARAN 2(2-0-4)

(Environmental Microbiology)

AAUnew: 518 201 qa@adnavialyl
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Distribution and roles of microorganisms in soil, water and air. Factors affecting growth of
microorganisms. Sample collection and identification. Quantitative assay of microorganisms.
Degradation or deterioration of organic matter and chemical substances by natural microorganisms.
Important factors affecting degradation or deterioration by microbes. Polluting microbes. Microbial

applications for the solution of environmental problems.

518 342 UJtiRNsaaTaana I eFIInRaN 1(0-3-0)
(Environmental Microbiology Laboratory)
A19AUNeY :  *518 341 4ATNAINIMNEIMIAREN
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Experiments related to the contents in 518 341 Environmental Microbiology.

Field trips are required.
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518 345 WA lUATTIR 3(2-3-4)
(Ethnomycology)

AM19ALNRY 1 518 205 LWATIINGN
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Utility and roles of fungi on mankind, social and culture from past to present. Gourmet
fungi and medicinal fungi. Metabolic products of fungi. Fungi as human tools. Impact of fungal

diseases in plants and animals.

Field trips are required.

518 351 lsAuazgumwWludndun 4(2-6-4)

(Diseases and Health in Aquatic Animals)

AAUnew: 518 201 qa@adna il

518 202 UfjtiAnsqadaanevialyl
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Anatomy, physiology and immunology of aquatic animals. Population dynamics of
aquatics animals. Bacterial, mycotic and viral diseases. Pathogenesis of diseases. Aquatic
animals health. Conservation and management of endangered species relating to disease and

health problems. Techniques used in research.

Field trips are required.

518 361 AAUVEHTAUSAUFILASINATANTIAIZIALS 3(2-3-4)

(Hyperthermophilic Microorganisms and Cultivation Techniques)
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Taxonomy. Applications. Sources of hyperthermophilic microorganisms. Sample
collection. Preparation of oxygen free media. Techniques for cultivation of anaerobic
hyperthermophilic microorganisms. Isolation of pure cultures. Morphological studies and

enumeration of cells.

518 363  AMNUNINUAIENNTININIDIFAUNSE 3(3-0-6)

(Microbial Diversity)

Jniledunien: 518 201 qaane vl

518 202 UfjiTAnnsqadainenialyl
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Microbial evolution and ecology. Molecular phylogenetic classification. Microbial
community structure and function. Genetic diversity of microbial communities. Microbial metabolic
diversity. Microbial genomics and metagenomics. Distribution of microorganisms in typical and
extreme ecosystem. Interactions between microbial populations and other organisms.

Environmental factors influencing physiology of microorganisms. Research techniques in microbial

evolution and diversity.

518 391 wuuLdUalATIN1gIaE 1(1-0-2)
(Project Proposal)
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Principal in scientific research. Research plan. Searching data and scientific publications.
Writing project proposal and full report. Project presentation. Patent, petty patent and intellectual
property.

Field trips are required.
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(Introduction to Bioinformatics)
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Bioinformatic data base. Application software for analysis of nucleic acid and amino acid

sequences. Phylogenetic classification. Tertiary structure of polypeptide chain.

518 411 Qa%ﬁwmmamsmwm 3(3-0-6)

(Agricultural Microbiology)
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Microorganisms and microbiological processes in agricultural aspects. Nitrogen cycle.
Plant-microbe interaction. Symbiotic and pathogenic microorganisms. Microbes used in biological
control and agricultural products. Biotechnology and genetic engineering of microorganisms in

agriculture. Seminar on related topics.

518 412 U1TAN15AATIINEINNNSINEAS 1(0-3-0)

(Agricultural Microbiology Laboratory)
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Experiments related to the contents in 518 415 Agricultural Microbiology.

Field trips are required.
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518 421 'ﬂa%’ﬁwmmqmmﬂﬁaqmmw 3(3-0-6)

(Food Microbiology for Health)
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Microbial contamination of foods. Factors affecting food spoilage. Principles of food

preservation. Microorganisms beneficial to health. Food fermentation. Microbial standards for

food. Food quality control.

518 422 ﬂﬁﬁﬁms'@a%ﬁwmmqmmﬂﬁ@qmmw 1(0-3-0)

(Food Microbiology for Health Laboratory)
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Experiments related to the contents in 518 421 Food Microbiology for Health

Field trips are required.

518 431 walulagigaanunssuainqaduvise 2(2-0-4)
(Industrial Microbiological Technology)
AneAUnew : 513 341 FAdl 1
518 201 aadaAneial
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Isolation and screening of microorganisms. Microbial strains improvement. Production of
useful microbes and microbial products in industry. Related factors in production processes and

control.
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518 432 Ujtismemalulagiangiunssnainqauvsd

(Industrial Microbiological Technology Laboratory)
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Experiments related to the contents in 518 431 Industrial Microbiological Technology.

Field trips are required.

518 433 wAlulagn1suNNLLRIAY

(Introduction to Fermentation Technology)
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The development of fermentation technology. Microbial growth kinetics. The improvement

of industrially important microorganisms. Fermentor and the operation. Media for industrial

fermentations. Inocula preparation. Types of fermentation processes. Product recovery and

purification.

518 434 UjiRnswalulagnisudnidassiu

(Introduction to Fermentation Technology Laboratory)
Arnfesunen :  *518 433 walulagnnsusinideasin
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Experiments related to the contents in 518 433 Introduction to Fermentation.

1(0-3-0)
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518 441 ATV IUNITHRLRAILAITUALNITINAAFITNHAINAIUIARN 3(3-0-6)

(Biodegradation and Bioremediation Microbiology)
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Importance, roles and mechanisms of microorganisms in biodegradation and
bioremediation of organic and inorganic pollution substances through metabolic and non-metabolic
pathways. Biodegradation and bioremediation by microbial activities for different class of
pollutants. Microbial biodegradation and bioremediation applications for pollutants contaminated in
environments and generated from industries. Novel technologies of biodegradation and

bioremediation on an industrial scale.

Field trips are required.

518 451 AITAIUARTN 3(3-0-6)
(Antimicrobial Substances)
Aledurian: 518 201 qaainavily
518 202 UfjiTAnn9aTaine vl

a a o

ansnlidmiupauauqduvisdniauanuaznieluianie ainvesetjzousuazainail

q
£ £
o o

rzd‘ P % = Qr $ % = A A 1
mumzﬁv\umﬁmﬂmmmuqmw na”lnmm@nqmmmuqmw n17AaYEN ﬂ’]ﬁ‘V]ﬂZ@‘ﬂUﬂ‘J’Wi’ﬁJ@x‘lL‘ﬁ@[ﬁ]ﬂ
o v = a Ly o v = v 1 o ;9/ al aaa
mmmwgmw ﬂ’mLﬂmzumﬂ?mmmmmmmw\gmw ﬂ’ﬁ‘SL‘HF_I’ﬁ"]ﬁJﬂu E]V]ﬁﬂl’]dl,ﬂf-‘_ldl,l,ﬂzﬂgﬂﬁ‘ﬂ’]

U A 2 = e =2 1 a aa
TTUINEN ﬂ’1ﬁ‘slﬂ]f-‘_l’ﬁMﬂNWWUﬂ@ﬁwuﬂﬂQQﬂﬁ?LLWWH msﬂnmml‘wu mm@mmﬂgmuz
Substance for controlling microorganisms in vitro and in vivo. Types of antibiotics and
synthetic antimicrobial chemotherapeutic agents. Mechanisms of action of antimicrobial agents.
Drug resistances. Antimicrobial susceptibility tests. Antimicrobial assays. Antimicrobial agents in
combination. Side effects and drug interactions. Non-medical application of antimicrobial agents.

Evaluation of new antimicrobial agent. Antibiotic products.



259

518 453 lsmRmida 3(3-0-6)
(Infectious Diseases)
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Microbial pathogenesis. Serological tests. Control of microorganisms. Respiratory and
direct contact infectious diseases. Food borne infectious diseases. Insect vector borne infectious

diseases. Zoonosis. Sexual transmission diseases. Environmental and accidental transmission

diseases. Immunization.

518 461 @35INENARILULANILZY 3(3-0-6)

(Bacterial Physiology)
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Energy metabolism. Metabolic regulation mechanisms of bacteria and archaea.

Responses to stimuli. Techniques employed in physiological studies. Studies and discussions on

research articles related to physiology.

518 463 ladganenszauluiana 3(3-0-6)

(Molecular Virology)
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Replication of virus genomes. Transcription and mechanisms in regulating viral mRNAs.
Post-transcriptional modification of mRNAs prior to translation of viral proteins. Expression of virus
genes. Cleavage of viral pro-proteins to create virus proteins. Process in the assembly into virus

particles. Common laboratory techniques in virus propagation research.
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AUNUN 1(0-2-1)
(Seminar)
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Seminar on topics of interest in microbiology as approved by the Microbiology

Department.

518 493 TAga9uIaE 1 2(0-4-2)

518 494

(Research Project I)
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Research on topics of interest in microbiology under the supervision of an advisor.

TAF99UIRE 2 2(0-4-2)
(Research Project Il)
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Research on topics of interest in microbiology continuing from 518 493 Research Project |

under the supervision of an advisor.
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n15enaY 1(lsitiaandn 90 Halaa)
(Practical Training)
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Practical training in a factory or institute by consent of the Microbiology Department.
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