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3.1.3.3 579221

RUY 1.1 Anenfinur)

518 801 é’&mmﬁ]‘a%’ﬁwm 1 1*(0-2-1)
(Seminar in Microbiology 1)

518 802 FUNWIIATIINEN 2 1*(0-2-1)
(Seminar in Microbiology II)

518 803 EUNUIIATIINGN 3 1*(0-2-1)
(Seminar in Microbiology I11)

518 804 FUNUIIATIING 4 1*(0-2-1)
(Seminar in Microbiology V)

518 805 FUNUIIATIINEN 5 1*(0-2-1)

(Seminar in Microbiology V)
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518 806 FUNUIIATIINE 6 1*(0-2-1)
(Seminar in Microbiology VI)

518 891 AINNANUS Henunauyin 48 wiwna
(Thesis)

*sgamiisowlasldiunisia
wuy 2.1
AIUIAY 1UIU 4 wipna
518 601 waNN1IUAENILIYNANIINTIINDN 4(4-0-8)

(Principles and Applications in Microbiology)

Jyndananiznig sunwlidesnin 8 nineia annseimdelyil

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

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

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

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

518 606 §33INLIVBILUANILIY 3(3-0-6)
(Bacterial Physiology)

518 607 &33IN1VBITN 4(3-3-6)
(Fungal Physiology)

518 608 NTFILWNULATILIE

3(3-0-6) (Determinative Bacteriology)

518 609 N13FLUNIN 4(2-6-4)
(Determinative Mycology)

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

518 611 lsn@ialie 3(3-0-6)

(Infectious Diseases)
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518 612 LaAA LuNpTaw
(Actinomycetes)
518 613 M TNBUDIIAUNTE
(Microbial Toxins)
518 614 §1300NNINITINN
(Bioactive Compounds)
518 615 LUATIIINLINIINITUNNE
(Medical Bacteriology)
518 616 UJUANMIMUATIIBINLINIINMIUNNG
(Medical Bacteriology Laboratory)
518 617 113&ANEINIINTUANE
(Medical Virology)
518 618 1AM sEINNMINITLWNE
(Medical Virology Laboratory)
518 619 Vl,ﬁ'a"iwms:@”u‘[maqamguga
(Advanced Molecular Virology)
518 620 UiAMThsaInszauluanadiugs

(Advanced Molecular Virology Laboratory)

518 621 98TIININNDINANT
(Food Microbiology)
518 622 UJUANTI8TIININN0IMNT
(Food Microbiology Laboratory)
518 623 naluladn1nin
(Fermentation Technology)
518 624 Uju@manaluladnisndn
(Fermentation Technology Laboratory)
518 625 MINUANARENIINTIINE
(Microbial Bioremediation)
518 626 ga%ﬁﬂmiwumalﬁummi

(Gastrointestinal Microbiology)

518 627 YILAZULATIIUNANIINNHANANTLATEND

(Fungi and Bacteria for Economic Plant Productivity Enhancement)
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518 628 UJUANMITUAULANILLNE M INUHANIANTLATHFNA

2(0-6-0)

(Fungi and Bacteria for Economic Plant Productivity Enhancement Laboratory)

518 629 Qﬁﬁur‘fufmmm‘"uga
(Advanced Immunology)

o

518 630 MIATIINNATFUNUING
(Immunoassay)
518 631 LTININYT
(Serology)
518 632 UfuAnatnininm
(Serology Laboratory)
518 633 10T
(Vaccine)
518 634 UJUan13InTU
(Vaccine Laboratory)
518 635 L%iadﬂq'@mwwxmaﬁga%ﬁﬂm
(Selected Topics in Microbiology)
ABIFNNW WU 6 HUIBAe
518 801 FUNWIIATIINEN 1
(Seminar in Microbiology 1)
518 802 FUNWIINTIINGN 2
(Seminar in Microbiology 1)
518 803 FUNUIIATIINEN 3
(Seminar in Microbiology 1)
518 804 FUNWIIATIINEN 4
(Seminar in Microbiology V)
518 805 FUNUIIATIINEN 5

(Seminar in Microbiology V)
*s1p3m NS awlay likuriefa

518 806 é’wmga%ﬁwm 6

(Seminar in Microbiology VI)
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1*(0-2-1)

1*(0-2-1)
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ANLRNWS

518 892 ANLNANUT Jeuneuyin - 36 wikena
(Thesis)

A fisawlasldiunisia

wuy 2.2 Usznaudeneimaalui

ABILIAT 1% 4 Befa

518 601 WanM Uz IUIzENANI9aTIINE 4(4-0-8)
(Principles and Applications in Microbiology)

Jpndananiznig snliiesnin 14 winefa anneimaalui

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

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

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

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

518 606 §33INLIVBILUANILIY 3(3-0-6)
(Bacterial Physiology)

518 607 &33IN1VBITN 4(3-3-6)
(Fungal Physiology)

518 608 NNITUUNULATILIE

3(3-0-6) (Determinative Bacteriology)

518 609 N13FLUNIN 4(2-6-4)
(Determinative Mycology)

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

518 611 lsn@ialie 3(3-0-6)
(Infectious Diseases)

518 612 LOARA IWITAR 3(3-0-6)

(Actinomycetes)
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518 613 aNTNHYDIIAUNTE 3(3-0-6)
(Microbial Toxins)

518 614 msaaﬂqwﬁ%aﬁ?amw 3(3-0-6)
(Bioactive Compounds)

518 615 LUATILIBANLINNINITUNNE 3(3-0-6)
(Medical Bacteriology)

518 616 YUAn1sunafitoainuInenisunng 1(0-3-0)
(Medical Bacteriology Laboratory)

518 617 113&ANEINIINTUANE 3(3-0-6)
(Medical Virology)

518 6181 JUIANTIIIRINLININIIUNNE 1(0-3-0)
(Medical Virology Laboratory)

518 619 vb%’aﬁﬂmim”ﬂmaqamgug@ 3(3-0-6)
(Advanced Molecular Virology)

518 620 UHUANT IT&IN miz@”ﬂmaqafuga 1(0-3-0)
(Advanced Molecular Virology Laboratory)

518 621 ﬁga%ﬁﬂmmdmms 3(3-0-6)
(Food Microbiology)

518 622 ﬂﬁu‘“ﬁmm‘a%a’iwmmamms 1(0-3-0)
(Food Microbiology Laboratory)

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

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

518 625 msﬂm”@mﬁﬂmaqa%ﬁwm 3(3-0-6)
(Microbial Bioremediation)

518 626 @ﬂ%ﬁﬂmizuumolﬁumms 3(3-0-6)
(Gastrointestinal Microbiology)

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

518 628 ﬂﬁﬂamimuaumﬂﬁﬁ'uLﬁ"amil,ﬁwwawﬁmﬁmﬂiwgﬁﬁ] 2(0-6-0)

(Fungi and Bacteria for Economic Plant Productivity Enhancement Laboratory)
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518 629 nﬂﬁﬁuﬁ'ﬁmw”ua

9 U

(Advanced Immunology)

o

518 630 MIATIINNATFUNUING
(Immunoassay)
518 631 LTININT
(Serology)
518 632 UHUamarinine,
(Serology Laboratory)
518 633 10T
(Vaccine)
518 634 YA yindu
(Vaccine Laboratory)
518 635 L%E]\‘iﬂv@nﬂquﬂ’]d’i]‘ﬂ%’ﬁﬂil’]
(Selected Topics in Microbiology)
ABIFNNW U 6 N8R
518 801 FUNWIIATIINEN 1
(Seminar in Microbiology 1)
518 802 FUNWIINTIINGN 2
(Seminar in Microbiology 1)
518 803 FUNUIIATIINEN 3
(Seminar in Microbiology 1)
518 804 FUNWIINTIINEN 4
(Seminar in Microbiology 1V)
518 805 FNNWIINTIINEN 5
(Seminar in Microbiology V)
518 806 HUNUIIATIINGN 6
(Seminar in Microbiology VI)
NGNS
518 893 ANENANUT feiauin
(Thesis)
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3.1.4 LEAYUAWNITANEN

wuy 1.1
il 1 Man1sAnE 1
SH&EIZ Ha318937 IWIARILNA
518 801 | ANNWILATITNN 1 1*(0-2-1)
JINRUIBNG 0
il 1 Man1sdnend 2
SH&EIZ Fa31897 IWIANRILNA
518802 | sunw1aadaine 2 1*(0-2-1)
518 891 | Aneniinus (Heouyin) 8
JURUIBNG 8
il 2 Man1sAnET 1
SH&EIZ Fa318937 MW INANRILNA
518 803 | sunw19adiine 3 1#(0-2-1)
518 891 | Anenfinus (Hefouirin) 8
FINAUIBNE 8
il 2 Manisdneni 2
SH&EIZN Fa518937 IWIRANRILNG
518 804 | sunw19adrine 4 1#(0-2-1)
518 891 | Anenfinus (Hefouirin) 8
FINRUILNG 8
*egamiisewlasliinisia
Huili 3 Man1sAnET 1
SHE2 Fa51891 MWIBKAWLNG
518 805 | AUNWIIATITNGN 5 1*(0-2-1)
518 891 | Anenfiwus (Heaufouinin) 8
JURUILNG 8
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v
=

= = ci
FRHUN 3 NMMANTIIANHIN 2

TR&EITN Fa51897 NWINANRILNG
518 806 | ANNWIIATITNGN 6 1*(0-2-1)
518 891 | Anenfiwus (Jefiouirin) 16
JINRUILNG 16
*edmiisewlasliiniisia
WUy 2.1
il 1 Man1sAnEd 1
TR&EITN Fa518937 IWINANRILNG
518 601 | »annIuazN1IUIzENAN99aTIINN 4(4-0-8)
518 801 | FaNw1I8EIING 1 1%(0-2-1)
A Ren 3
JURWILNG 7
il 1 Manisdnend 2
SHEIZ Fa51897 MW IARILNA
518802 | sunw19adaine 2 1*(0-2-1)
A Ren 3
FINAUIBNE 3
il 2 Man1sAnET 1
SHE2 Fa518931 MWIBKAWLNG
518 803 | FWAUWIIATIINEN 3 1*(0-2-1)
518 892 | Aneniinus (Hefisuirin) 8
AT uRen 2
JNRUILNG 10
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v
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ci = =
THUN 2 NM1ANTIIFANEIN 2

SH&EIZ Fa318937 IWIANRILNA
518 804 | AUNWIIATITNN 4 1*(0-2-1)
518 892 | Anenfinus (Heouiyin) 8
JINRUIYNG 8
*seamisewlasliinisia
Hwilit 3 Man1sAnET 1
SH&EIZ Fa31897 IWIARILNA
518 805 | FUNUIAATIINGN 5 1*(0-2-1)
518 892 | Anenfinus (Heouyin) 8
JURWILNG 8
i 3 Mmansdnmni 2
TR&EITN Fa518937 NWIMANRILNG
518 806 | funw198Iine 6 1#(0-2-1)
518 892 | Anenfinus (Hefouirin) 12
FINARUIBNE 12

*srp3msawlay ldurin e i
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Ly 2.2

v
@

ci = =
THUN 1 MMANIIFANEIN 1

.

SH&EIZ Fa3187221 IWIANRILNA
518 601 | »aNMIUAzNIUTZENAN99aTIINN 4(4-0-8)
518 801 | ANNWILATITN 1 1(0-2-1)
Aden 3
JINRUING 8
il 1 Mansdnmni 2
TR&EIZN Fa518937 NINANRILNG
518 802 | FUNUIAATITNGN 2 1(0-2-1)
AT RN 3
FINRUIBNE 4
il 2 Man1sAnE 1
TR&EITN Fa518937 IWIMANRILNG
518 803 | AUNIYATITNGN 3 1(0-2-1)
518 893 | Aneniinus (HFAouLyin) 6
AT Ren 3
URWILNG 10
il 2 Mmansdneni 2
SHEIZN Fa51837 IWIRANRILNG
518 804 | AUNWIIATITNG 4 1(0-2-1)
518 893 | Anenfiwus (Heufouirin) 6
A Ren 3
JURWILNG 10
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v
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ci = =
FBUN 3 NMANIIENHIN 1

SH&EIZ Ha318937 IWIANRILNA
518 893 | Anenfinus (HefouLyin) 6
A uRen 2
JINRUIYNG 8
il 3 Man1sdnmni 2
SH&EIZN Fa31857 IWIANRILNA
518 805 | sunw19adaine 5 1(0-2-1)
518 893 | Anenfiwus (Jefiouirin) 6
FINRUIBNE 7
Hwili 4 MansAnET 1
TR&EITN Fa51897 IWIMANRILNG
518 893 | Anenfinus (HeeuLyin) 6
JURWILNG 6
il 4 Mansdnsni 2
SHEIZN Fa51837 IWIMANRILNA
518 806 | AUNWIIATITNGN 6 1(0-2-1)
518 893 | Aneniinus (Hefsuirin) 6
FINARUIBNE 7
il 5 Man1sAnE 1
SH&EIZN Ha518937 IWIMARILNA
518 893 | Angnfiwut (Fdufsuivin) 6
FINRUILNG 6
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v
@

ci = =
BTHUN 5 NMMANIIANHIN 2

SH&EIZ Fa3187221 IWIANRILNA
518 893 | Anenfinus (Heouiyin) 6
JINRUILNG 6
3.1.5. @A195U183181
518 601 wannsuazn1lszanan1egadiingn 4(4-0-8)

(Principles and Applications in Microbiology)
ﬁé’ﬂmma:amumwmaﬁ;a%‘ﬁ‘nmLLa:mﬂIuIaﬁ%amw
mﬂﬁfyL@UI@LLazﬁmumaﬁmﬂﬁ@Lﬁuimmadqﬁuﬂ%'ﬁ NIZUIUNITN
a a a a a o 6 a 6 a A 6
FAneusznalulagnindn ndanmeiiwunvadnuaziauloianydunid
9/&’ U a a 6 a U va o

anuiiugiunsuaadeyafianileinduazlysdu duliiiauiniszes
qﬁu‘n%‘ﬁ %ﬁﬂﬂ’liLLﬂ:Lﬂﬂﬁﬂﬂ’]dG%WVuQﬂ’]a@l‘f W”uﬁfm’mﬁml,axﬂizmuﬂ’li
Uauns  3ludng lsdladnduaziuadluing 89053andua15ian 9
FNNZWIAFAY LATBINANITATINIANNTIANLELNANTUNUATNIIZLING DY
v A Ada
AIYRINTIG

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.
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518 602

518 603

MARAFIMILINWIIENIATIINN 2(0-6-0)
(Techniques for Microbiological Research)

ﬂ’]i“n(ﬂE\]E]\‘i‘ﬁlLﬁlU?fﬂﬂﬁﬂﬂﬁiLWﬂZLgﬂﬂﬁgauﬂ%‘g NITLYNURENIT
Aervinsafiandan UfAsungnldvesfiauianafiwaiauaznsdszgnd ns
WONUAZNNTAATIZH LAY nTTananTINLew ks wmadaneniidunuine
LaznafiamsnnzA B Tasaa

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.

Frawneadans 2(1-3-2)
(Bioinformatics)

m{lﬂﬂmﬂimawﬁamaﬂumiﬁ’nauaﬁaﬁa msﬁuﬁuua:ms
’AJLﬂi’IZ‘Iﬁ"lTE]HaY]’]\‘]’AJﬂUﬁﬂﬂﬁ@]{%’sﬂ’]wwl’]uaumaiu@l ﬂﬂiL@l%‘ﬂﬁJﬂ'aHﬂLﬁiﬂ
salwmpunslugiudoys maSouifisuanuasoafiesdauniaiianian
waENIAadlH LATMIIANLAMBFUNBENIIIIWNUINNT NIRRT TR E
fu mveenuuylwsweidmivdfiTognlgvesdidutanafiwaisa n13
\Wandlduamfnaiy msiwelasiaisamuifuasansldsdn

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.
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518 604

518 605

518 606

W AN LALANALATNBEIAINTIA 2(2-0-4)
(Molecular Genetics and Genetic Engineering)

nmdesayaddiduie mslaaudidwe nImidausasaiane

A & o A a @ A Aa A &

ATasdatdwadsnaialauslaissu nsAndSumaduelunaaa
nanasdioUfisugnlsvasdiduionefinass naaisdiduamunay n13
dlddunaradug mahdlduemonaudioasaididin 0139 1239%1 113
a [ o A A a € A a5 2 a
AIATITR LLa:mimlﬂﬂmmﬂaummu‘nmqﬂﬁ msﬂs:qﬂ@lﬂlmwug’m’mim
Tunmamsunng ARIANIIN URSLNBAINIIY

cDNA library construction. DNA cloning. DNA sequencing. DNA
detection using hybridization techniques. In vitro DNA amplification using the
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.

UPianIsnngamaaslaanauasnugIAINIIX 2(0-6-0)
(Molecular Genetics and Genetic Engineering Laboratory)
Ufiansfisenadesiuiitenluneic 518 604 wWugenaasluana
WATWWDIAINT TN
Laboratory exercises related to the contents in 518 604 Molecular

Genetics and Genetic Engineering.

@35 ngnvanuaniIe 3(3-0-6)
(Bacterial Physiology)

nalnnisaruquinunuadduluuuaiiiy A uulainig
ﬁ%i’?ﬂﬂ’nﬁl‘ﬂ@]a‘uaua&@i?J?TI\‘]L%ﬂLLﬁzLﬂﬂﬁﬂﬁlﬁuﬂ’Nﬁ%iaﬂEI’]I@EIL“II%
naNn Mg N13§TaLAENIa AU T 8IS EN9ESIn BN Ta
NAuA

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

518 608

518 609

d#3352n81VaIN 4(3-3-6)
(Fungal Physiology)

1a398379 ﬂ']iLﬁ]%vaaUI@]LLﬂ:L&JLLYI‘LIaﬁsf&J"HadT] MIFILATIERGLEW

6 & a A s 6 ™ 1 a

18 ansiowlauazlusdin ﬂ’liauwuﬁqLLuua’lﬂﬂLWﬂLLazLLUUVL&Ja’lﬂULWﬂ
favingedatas MmisAdnounanuiae

Structures, growth and metabolism of fungi. DNA, RNA and protein
syntheses. Sexual and asexual reproductions. Spore physiology.

Research article discussion.

nMIAUBNLUALIY 3(3-0-6)
(Determinative Bacteriology)

mm‘”@mawgmaal,l,mﬁﬁ'm NITIMWALLATLILLATNLINLAZLATY

ad 3 a = o a A Y o e A =) 6

aulaeataady szuutanla mssuwnuuanisulasldsauiinilalnduas
1% 16S rRNA L@ a3 auInTg

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.

N3NNI 4(2-6-4)
(Determinative Mycology)
ms'ﬂ”wmwyj ﬂ’]i‘ﬂ(ﬂiﬁaﬂ§ﬂﬂm:ﬁ§’1LW’]zLLaZﬂ’]iizﬂ,ql%ﬁﬂﬂla\‘li’l
Classification, tests for specific properties and identification of

fungi.
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518 610

518 611

518 612

Tsaludadun 4(2-6-4)
(Diseases in Aquatic Animals)

@ A

NMEANIAANEAST §33INEN LLazgﬁﬁuﬂu’mmmaoéTmfﬁﬂ NRI ATV

q
=

ﬂi:%’]ﬂi“ﬂﬁ]dé’@l’jﬁ"l Iiﬂa@]L%ﬂﬁ]’]ﬂLmﬂﬁLiﬂ iﬁLLﬂ:vLQ{ﬁ NINANLITIATN
289130 msakﬁnﬁuazﬂ’m‘?@miéﬁfﬁﬂﬂﬁgzyw”quﬁu@TqusaLLa:inym
FUNN nafianlflunsist dfiGniMsenasasiumangss

Anatomy, physiology, and immunology of aquatic animals.
Population dynamics of aquatic animals. Bacterial, mycotic, and viral
infectious 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.

Tsatnza 3(3-0-6)
(Infectious Diseases)

a

miﬁa‘[sﬂmaogauﬂ%ﬁ MINAFOUNMLTININGT NIAIWANIAUNTY
Tsndawalasnisvislaussauis lsndatani1ia1wis lindatalaoduuasg
1< a ,&’ o 6 a gl/ [ % 6 a 21/
Ll]%‘W’]‘Vlz Iiﬂ@](ﬂL“ﬁﬂ’ﬂ’]ﬂ&@]’J Iiﬂ@]@]L’Hﬂ‘Yﬂx‘iLWﬂﬁNW%ﬁ Iiﬂ@]@]l,"ﬁa’i]’]ﬂ
?’ml,l,mé”ammzqu”am@; ﬂ'ma%mﬁ”'wn“ﬁ@i’uﬁ'u

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.

wanflunasdfa 3(3-0-6)
(Actinomycetes)
FUZIWINGT aunINITIU AaIne) WuTaIEas 833987 113
X = ¢ a A a o A
LNNSLREN LauvLsﬁllLLazﬁ’]‘le@]UQN"UQGLLQ@@II%NH‘H@]&
Morphology, taxonomy, ecology, genetics, physiology, cultivation,

enzymes and secondary metabolites of actinomycetes.
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518 613

518 614

518 615

s BURIaRNTE 3(3-0-6)
(Microbial Toxins)
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Microbial toxins. Sources, chemical structures and mechanisms of
action. Regulation of toxin expression. Pathogenesis of toxins. Toxoid

preparations and neutralization of toxins.

msaanqnéwn%amw 3(3-0-6)
(Bioactive Compounds)

miaaﬂnwﬁ%ﬂa%amwmnﬁ;ﬁuw%ﬁ F1Idunuaiiisy 1 e ng
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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.

wuaNSEAINgIMIeNITUENNE 3(3-0-6)
(Medical Bacteriology)
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General properties of pathogenic bacteria. Mechanism of
pathogenesis. Immune response to bacterial infection. Medically important
bacteria. Transmission, prevention, control and treatment of bacterial

diseases.
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518 616

518 617

518 618

Uiian1suuaiitsaIngnisnisunng 1(0-3-0)
(Medical Bacteriology Laboratory)

Ufimifiseansasiuiiionlunsinn 518 615 wuafiSainen
NINT UWANe

Laboratory exercises related to the contents in 518 615 Medical

Bacteriology.

TasaInsnisnisunng 3(3-0-6)
(Medical Virology)

Thsainuiuu Manauauasdanstaide s wenfamwaaslia
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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 fetuses and infants. Exanthemas. Herpes virus

infections. Virus and cancer.

UprianshsaInamenisunnsg 1(0-3-0)
(Medical Virology Laboratory)

Ufidnisanasasnuiilonlunsim 518 617 Tiainumens
WNNE

Laboratory exercises related to the contents in 518 617 Medical

Virology.
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518 619

518 620

518 621

Tsadngszaulaanagngs 3(3-0-6)
(Advanced Molecular Virology)
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YDILTAR

Molecular aspects of viral life cycle, virus entry, transcription,
translation and genomic replication emphasis on interaction between virus

and cellular proteins.

ﬂﬁﬁam{l'a%“aemmszﬁnfmaqmﬁbg\i 1(0-3-0)
(Advanced Molecular Virology Laboratory)
Ufianisiiseandasnuiifaniluneie 518 619 lafainuiszau
Imaqamﬁuga
Laboratory exercises related to the contents in 518 619 Advanced
Molecular Virology.

ANBIINYINIDINT 3(3-0-6)
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(Food Microbiology)
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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

281117

Microbiology.

518 623

518 624

UP1iAN139aBINIIN19019U3 1(0-3-0)
(Food Microbiology Laboratory)

Ujddnsnseaadasnuilemluneicn 518 621 9aF1Ineng

Laboratory exercises related to the contents in 518 621 Food

alwlagniswain 2(2-0-4)
(Fermentation Technology)
naaigLavlasesadunid navawiseWutlnd wazeInns
IWNSLRBIER TN TR JULUULAEATNIN9IBYBININAN NIENA
wﬁmn”msﬁmnmim”ﬂLLazmiﬁﬂﬁﬁqﬂfy
Microbial growth, development of new strains and culture
media for fermentation. Designs and operations of fermentors. Extraction

and purification of fermented products.

dpiianismalulaiinismain 1(0-3-0)
(Fermentation Technology Laboratory)
Uftimifiseansasiuiifonlussin 518 623 inaluladns
Wan
Laboratory exercises related to the contents in 518 623

Fermentation Technology.
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518 625

518 626

nMItiaNaN BNz 3(3-0-6)
(Microbial Bioremediation)
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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.

ANBIINYITEUUNLANBDINS 3(3-0-6)

L]

(Gastrointestinal Microbiology)
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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.
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518 627

518 628

518 629

oA A a a a a
FIUALULATILILNDNIINNHANAANBLATHIND 2(2-0-4)
(Fungi and Bacteria for Economic Plant Productivity Enhancement)
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Biology of fungi and bacteria for productivity enhancement of
economic plants including horticultural plants, agronomic plants and forest
plantations. Plants and microbes interactions. Isolation and cultivation of

these microbes in laboratory, pilot scale and field test.

ﬂﬁﬁ’@mﬂﬁ'mamuﬂﬁL’%mﬁ'amitﬁuwawamﬁmmﬂgﬁa 2(0-6-0)
(Fungi and Bacteria for Economic Plant Productivity
Enhancement Laboratory)

Uftimiseansasinitenlusnyim 518 627 MuazuuaiiSoiia
mMaRNHARAaRTIATHFAY

Laboratory exercises related to the contents in 518 627 Fungi and

Bacteria for Economic Plant Productivity Enhancement.

Qﬁé:uﬁ“uemm?fuga 3(3-0-6)
(Advanced Immunology)
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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.
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518 630

518 631

518 632

v o A

MIATIINNNAANAWINGT 3(3-0-6)
(Immunoassay)
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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.

LBININYT 2(2-0-4)
(Serology)
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Principles and methods of serological diagnosis of microbes.
Antigen production. Antibody production and purification. Interpretation of

reactions between antigen and antibody.

UpianisimIninen 1(0-3-0)
(Serology Laboratory)
Ujddminzeandasnuilanilunsdcn 518 631 Ljuinm

Laboratory exercises related to the contents in 518 631 Serology.
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518 633 AAT1 2(2-0-4)

(Vaccine)
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Theory of infectious disease prevention by 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 UNUan13IAT® 1(0-3-0)
(Vaccine Laboratory)
Ufiansfseandasnuiitemlunsic 518 633 Jadu

Laboratory exercises related to the contents in 518 633 Vaccine.

518 635 30960 BNIENWIABIINGN 2(2-0-4)
(Selected Topics in Microbiology)
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Topics of interest in microbiology.
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518 801

518 802

ANAWIYATIINEN 1 1(0-2-1)
(Seminar in Microbiology I)
Gauly: Jauadn s wia U wazldduniasfialaniznangauuy 1.1 uaz
WUy 2.1
é’wuﬂuﬁ’rﬁaﬁagjlummaulamm’]imﬁmmﬁzﬁummma
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ﬂizqmﬁ LA ANENFEASTINNEL 9 mﬂlﬁms@LLamaaﬂmﬁmiﬁmﬂ’im
Seminar on topics of interest from international journals related to
research results in microbiology, molecular microbiology, applied
microbiology and other biological sciences under the supervision of

department faculty members.

dNNWIYATIINEN 2 1(0-2-1)
(Seminar in Microbiology Il)
Fauly: Jausidn s wia U LLazvl,aiﬁfumL’JUﬁ@mwwwﬁﬂgmuuu 1.1 U
Loy 2.1
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Seminar on frontier published researches and new discoveries in

microbiology and other biological sciences and/or presentation on the

progress of research under the supervision of department faculty members.
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518 803

518 804

518 805

NAWIYABIINE 3 1(0-2-1)
(Seminar in Microbiology Ill)
Gauly: Jauadn s wia U wazldduniasfialaniznangauuy 1.1 uaz
Wiy 2.1
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Imaqa ﬁga%’fmmﬂizqﬂﬁ L8Z3NENANEATTININD W 9 mﬂﬁma@uamad
ANNTTNIAIT
Seminar topics from current research articles involving microbiology,
molecular microbiology, applied microbiology and other biological sciences
under the supervision of department faculty members.
dNNWIIATIINEN 4 1(0-2-1)
(Seminar in Microbiology V)
Gouly: Sauaidn s nia U uwazlitunihsfia@wiznangasuuy 1.1 uas
WUy 2.1
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Seminar on published research results related to microbiology,
microbial physiology, molecular microbiology, applied microbiology and other
biological sciences and/or presentation on the progress of research under

the supervision of department faculty members.

dNNWIAATIMNEN 5 1(0-2-1)
(Seminar in Microbiology V)
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518 806

518 891

Seminar topics from research articles published in international
journals with the contents related to microbiology, microbial genetics,
microbial physiology, applied microbiology and other biological sciences

under the supervision of department faculty members.

NAWIYABIINE 6 1(0-2-1)
(Seminar in Microbiology VI)
Fowly: Sanaln s nia U Lm:vl;kiﬁfumi,’;Uﬁmaw}mé'ﬂgmuuu 1.1 U8z
WUy 2.1
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9N TN §ITINBVIRUNTT W aaTuIadunid 3T Inm
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Seminar topics on current researches and novel discoveries in
microbiology, microbial physiology, microbial genetics, molecular
microbiology, applied microbiology and other biological sciences and/or
presentation on the progress of research under the supervision of

department faculty members.

a a 6 a1 = 1 L} a
INGINRANND NANBUIN 48 “inIgnea
(Thesis)
a e o o a a =< a =
afﬂyluvswamdgama‘ﬂ&lﬂ@wmﬁimuﬁmw}ﬁ“ﬁw LLaﬂummg}LLa
maammsﬁﬁmuqﬁﬂ El’lﬁW%ﬁJ Nmm’i'ﬁ'ﬂLﬂummflmiuazﬁqmmwga
Research on a topic related to microbiology, conforming to
professional ethics, and under the supervision of thesis advisor(s). Original

and high quality of research results.
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518 892

518 893

a a 6 a 1 = 1 1 a
AIMNUINRNWD AANYUINT 36 WHIUNA
(Thesis)
Aa o [ 2 A A =< a =
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maammsﬁ@muqu’m mﬁwuf Naam’ﬁmﬂummﬂ%ﬁLLa:ﬁqmmwga
Research on a topic related to microbiology, conforming to
professional ethics, and under the supervision of thesis advisor(s). Original
and high quality of research results.
a a 4 a1 = ] [l a
AINYTNRAWD NANNYUINT 48 W8NA
(Thesis)
Aa o o o A aAa =< a =
Aaulwidansaatiinelasiaassouraindn wazluannugua
?JE]GE]’H]’]SETQQ’JUQ&J’?Y] mﬁwuﬁ Namu%’ﬂLﬁummfl%mazﬁqmmwgd
Research on a topic related to microbiology, conforming to
professional ethics, and under the supervision of thesis advisor(s). Original

and high quality of research results.
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Proceedings

Sukcharoenlap S. and Cheun-Im T. 2015. Classification of

human papillomaviruses (HPVs) into high risk and low risk
types by nucleotide analysis of 3’ end of L1 open reading
frame (ORF) and late 3’ untranslated region (3'UTR).
Proceeding of the Genomics, Bioinformatics and System
Biology. September 10-11, 2015. Bangkok International
Trade and Exhibition Centre (BITEC), Bangkok, Thailand.
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Adthalungrong C., Saechua N. and Doungkaew K. 2014. Lactic
acid fermentation from tapioca starch by Lactobacillus
casei TISTR 453 using simultaneous saccharification and
fermentation process. KKU Res. J. 19(Supplement Issue):
125-133. (gdays TCI ngui 1)

Adthalungrong A., Adthalungrong C., and Kumnil P. 2014.
Simultaneous saccharification and fermentation for lactic
acid production from sweet potato. KKU Res. J.
19(Supplement Issue): 116-124. (gm‘*ﬁaga TCI m\ju‘ﬁ' 1)
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Proceedings

Tomyim A., Supparith P., Phiwphad K., Adthalungrong C. and

Bangyeekhun E. 2016.

Production,

purification and

characterization of a milk-clotting enzyme form Rhizopus

sp. strain PAO4. Proceeding of 2016 International Forum —

Agriculture, Biology, and Life Science. August 5-7, 2016.

Kurume City Plaza, Kurume, Fukuoka, Japan.

Boonsompong R. and Adthalungrong C. 2014. Lactic acid

production from sweet potato powder by a simultaneous

saccharification and fermentation process. Proceeding of

TSB International Forum 2014

Engineering”.  September

International Trade and Exhibition

Bangkok, Thailand.

Sangsuwan K. and Adthalungrong C.

“Green Bioprocess
2014.  Bangkok
Centre (BITEC),

2013. Statistical

screening of medium components for ethanol production

from sweet potato hydrolysate

by Saccharomyces

carlsbergensis TISTR 5018 using Plackett-Burman design.

Proceeding of the 10" National Kasetsart University,

Kamphaeng Saen Conference.

December 6-7, 2013.

Kasetsart University, Nakhon Pathom, Thailand.
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Romreun U. and Bangyeekhun E. 2016. Cloning and
expression of the cellulose gene from the king oyster
mushroom, Pleurotus eryngii. Silpakorn U. Sci. Technol. J.
10(2): 22-30. (gﬂu“ﬂ'aga TClI mjwﬁ 1)

WK NUNANMVADE
T3
Proceedings

Tomyim A., Supparith P., Phiwphad K., Adthalungrong C. and
Bangyeekhun E. 2016. Production, purification and
characterization of a milk-clotting enzyme form Rhizopus

sp. strain PAO4. Proceeding of 2016 International Forum —
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Agriculture, Biology, and Life Science. August 5-7, 2016.
Kurume City Plaza, Kurume, Fukuoka, Japan.

Udchumpisai W., Romruen U., Sawetsuwannakun K. and
Bangyeekhun E. 2016. Analysis of airborne fungi in the
Sanam Chandra Art Gallery. Proceeding of the 9"
Silpakorn University International Conference on Academic
Research and Creative Arts: Integration of Art and
Science. Febuary 11-21, 2016. Silpakorn University,
Nakhon Pathom, Thailand.

Romruen U. and Bangyeekhun E. 2014. Gene expression and
cloning of the cellulase gene from the king oyster
mushroom, Pleurotus eryngii. The 3™ Thailand-Malaysia
Graduate Forum in Life Sciences, Food Sciences and
Agriculture. December 16-20, 2014. Kasetsart University,
Bangkok, Thailand. (oral presentation).

Udchumpisai W., Chayansupap K. and Bangyeekhun E. 2013.
Isolations and identifications of food-borne fungi associated
with  commercial peanut in Kanchanaburi and Nakhon
Pathom Provinces. Proceeding of the 39" Congress on
Science and Technology of Thailand. October 21-23, 2013.
Bangkok International Trade and Exhibition Centre
(BITEC), Bangkok, Thailand.

Sangmuang S. and Bangyeekhun E. 2013. Isolation and
characterization of potential probiotic bacteria for the
control of epizootic ulcerative syndrome in snakehead fish.
Proceeding of the 7™ Silpakorn University International
Conference on Academic Research and Creative Arts.
December 6-8, 2013. Silpakorn University, Nakhon
Pathom, Thailand.
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Sawetsuwannakun K., Srinoppawan K. and Bangyeekhun E.
2013. Mushroom diversity in Phu Krathing Waterfall, Phu
Toei National Park. Proceeding of the 7" Silpakorn
University International Conference on Academic Research
and Creative Arts. December 6-8, 2013. Silpakorn
University, Nakhon Pathom, Thailand.
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Pulsawat W. and Tongmalee S. 2015. Synthesis and
anticoagulant activity of sulfated alginate. KKU Res. J.
19(6): 60-66. (3 usaya TCI ngwn 1)

Pulsawat W. and Chayansupap K. 2015. Synthesis and
anticoagulant activity of sulfated pectin. KKU Res. J. 19(6):
134-140. (3udfaya TCI ngaid 1)
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Proceedings

Khanitchaidecha P. and Pulsawat W. 2015. Purification and
characterization of heparin degrading enzyme by isolated
bacteria from brackish sediment. Proceeding of the 6
International Conference on Fermentation Technology for
Value Added Agricultural Products. July 29-31, 2015,
Centara Hotel and Convention Centre, Khon Kaen,
Thailand.

Tongmalee S. and Pulsawat W. 2015. Synthesis and biological
activity of sulfated polymannuronic acid (PMS) and
polyguluronic acid (PGS). Proceeding of Burapha
University Conference 2015 “Moving Forward to a
Prosperous and Sustainable Community”. July 10-12,
2015. Bangsean Heritage Hotel, Chon Buri, Thailand.

Krethathorn S. and Pulsawat W. 2014. Characterization of
alginate degrading bacteria Microbulbifer sp. strain S5
isolated from marine sediment in Samutsongkhram
province. Proceeding of the 11" International KU-KPS
Conference. December 8-9, 2014. Kasetsart University,
Nakhon Pathom, Thailand.

Pulsawat W., Mongkolyos S. and Hnaknean K. 2013. Isolation
and characterization of aginate lyase producing bacteria
from brackish sediment. Proceeding of the 25" Annual
Meeting of The Thai Society for Biotechnology and
International Conference. October 16-19, 2013. The
Emerald Hotel, Bangkok, Thailand.
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