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2559 2560 2561 2562 2563
fApyINLtHeunsAnE 425,000 850,000 850,000 850,000 850,000
JUUTTU DAL LA - - - - .
AsrsufisumsidpszaudSyanln | 850,000 | 1,700,000 | 1,700,000 | 1,700,000 | 1,700,000
(50,000 L 1NABAKABNIANTIANEN)
SN 1,275,000 | 2,550,000 2,550,000 2,550,000 2,550,000
szanmnisnaang ouilszano
2559 2560 2561 2562 2563
swldaay ADLUNWUALIAN
- UG WRWS 225,000 | 225,000 | 225,000 225,000 | 225,000
- ﬁﬂlﬁ'ﬁjﬂﬂ‘umpﬂ’wwqmwﬁ UIUTTYY 30,000 30,000 30,000 30,000 30,000
Rew (F09n39a0d))
- dnltaandu 9 15,000 15,000 15,000 15,000 15,000
- A1E9 40,000 40,000 40,000 40,000 40,000
- GUﬂEﬂ“m"'VT 965,000 2,155,000 2,155,000 2,155,000 | 2,155,000
AAB LN
- A@auunuwnIINMINelye gau - 34,000 34,000 34,000 34,000
INNAWUT (2,000 LINGBAK)
- AABULNUNTTNNNIT - 34,000 34,000 34,000 34,000
UInundnenfinus (2,000 Lndanu)
- ANOAUUNUNIINNIIRAL - 17,000 17,000 17,000 17,000
Anniiwut veadnsnd auuan
(1,000 UNdaaL)
93518318 1,275,000 2,550,000 2,550,000 2,550,000 2,550,000

ﬂiz&l']ﬂJoﬂﬁiﬁﬁsL"ﬁ/ﬁhﬂGiaﬁwﬁﬁﬂﬁﬂiﬂﬂl%ﬂﬁi@ﬁ'uﬁ%ﬂ’]ﬁ%E\Tﬂéﬁ@]iLLN% NUUY N1 URSLNY® N WU N 2

ﬂizmmmiﬁﬂ*ﬁ"«hwiaﬁaﬁfﬂﬁﬂmiumi@hLﬁumwﬁngm 240,000 UNN/MANFAT

ﬂszmmms@h‘liﬁhﬂ@iaﬁ"aﬁfnﬁnmeiawé'ngm 120,000 un/lian
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Tiduldaudszmeaimdiainanas dniinenssawuin (RUUNA 22/2550) 1389 MmafisulaunsImuasen

AzuwunVaITeIT1TzauT MR adns ann1sAnu lussuy (reazidoaluntanuind 5) wazsufdsow

UAIINNRUVBUULAK 18N TN TWTIUTIWNRIINEAE W.a. 2541 (ToasldualuaanwInd 6) niaiduld
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3. WANEAIWAZEIIHHO®

3.1 wangas

3.1.1 IWINUWIYNA

N N LYY N 1 s’smaawﬁ'ﬂgmivlajﬁam'j’] 36 wiuna

WS N UWUY N 2 iw@aaﬂm‘"ﬂgmvlajﬁamiw 36 wiwna

3.1.2 Tassasonangas

. C A . NWINANRILNA
PMWIMARILAATINANDANANTNS
WHW A LU N1 WEW N WUY N2
1) RUIAITILIAL 2 (litunihefa) 12
2) BUIRITUREN - 9
3) A IneAwus 36 15
et 36 36

3.1.3 5719271
3.1.3.1

TYITEATUNANGAT UKW N LU N 1
3.1.3.1.1 BNIABIAY
327 891 FNNWINWIATIINGN 1
Seminar in Microbiology |
327 892 FNNWINNIATIINEN 2

Seminar in Microbiology I

Taistunsiaana (Au)
1(1-0-2)

1(1-0-2)

3.1.3.2

TITEWTUNANGAT UKW N LUV N 2

3.1.3.2.1 ANIABIVIAY

528 12 Buaena

*327 717 Qa%ﬁwmfug&
Advanced Microbiology
*327 718 ﬁgﬂ%’ﬁﬂﬂ’]ﬂiztﬂlﬂ@?‘lﬁkq&
Advanced Applied Microbiology
~327 721 9adAnmazauluiana
Molecular Microbiology
=327 772 32\ suiPI98N1998 TN

Research Methods in Microbiology

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(1-3-5)

9-
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**327 775 mﬂ,ﬁﬂ%aaﬁaﬁm{uqa%ﬁw ENTUF

2(1-3-5)

Instrument Usages for Advanced Microbiology

=327 891 FWNWINWIATIINEN 1
Seminar in Microbiology |
327 892 FWNWINNINTIING 2

Seminar in Microbiology Il

nanawme  * nodmlng

“ 103U Ruunlad

1(1-0-2)

1(1-0-2)

3.1.3.3 BNIABILRAN

fNTURANFATINGIATATURTTUAAUNY N UDY N 2 Taistaunin 9 nidede lwwndanen

A A A o ' A A o ¥
Wanasnzdowsoun eI mladoiniednnin 2 wisia N Tada bl 327 714, 327 715 way 327 716 Las

A a A A o g A Aa A A a o A Y ' ' a va =
WWanSuunsiraanadsa it nieedriNasdanudunenasdn bittesnin 7 nineia laglasuanuminsay

ea &2 Aa A ¢ A ea &2 <
N1 NUINEINIANUT BIea13TNUSsNA 11

**121 722

**121 731

**121 742

**121 743

**121 744

**121 746

**121 751

129 761

134 701

134 742

318 701

318 702

waluladfrinmwnmeinenlsans
Biotechnology in Plant Pathology
IneIMITTLIALaTNNTIANILIANY
Epidemiology and Plant Disease Management
InBuRQNNY

Phytomycology

IneuuafisoNs

Phytobacteriology

nenhsans

Plant Virology
Wumzﬁﬂa@ﬁl,ﬂ:ﬁ%iiﬂﬂﬁ"lladL%@JS’]
Genetics and Physiology of Fungi
Snenlsanaaifiniiieazasinuazne la

Post-harvest Pathology of Vegetables and Fruits

a;a"’ﬁﬁm'r’uaaﬁm&uga

Advanced Soil Microbiology

IR uNTmaas

Research Methods in Plant Science
ﬁ’]@q\@’]%’]i‘ﬂPJGW‘HLL&ZL&JLLY]U@@%&J
Plant Nutrition and Metabolism
Fuald LU mAadnm 1
Biochemistry for Graduate Study |
Fualdmiuumiafnm 2

Biochemistry for Graduate Study Il

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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318 731

**327 714

**327 715

**327 716

**327 733

**327 734

**327 735

**327 736

**327 751

**327 773

**327 774

**327 776

**327 831

**327 841

**327 872

**692 742

**692 761

**692 762

**692 765

**692 771

waluladngans

PCR Technology

3‘1’1&1’11,%85’]“113%@0

Advanced Mycology
31’]%1’1LL1JﬂﬁL§EJ°D&%§d

Advanced Bacteriology

Inenhiw LLa$3ﬂUWQﬁﬁ/Mﬁ%m5%§d
Advanced Virology and Immunology
a;a’ﬁ's“mmmdmwﬂaa@ﬁyﬁmmmi
Microbiology in Food Safety
walulagdnsminainafunid
Microbial Fermentation Technology
mﬂhﬂaﬁL%@Lwﬁﬁaﬂﬂwawn@ﬁuﬂ’%ﬁfuqa
Advanced Microbial Biofuel Technology
i Inedszenduszinaluladfinim

Applied Microbiology and Biotechnology

ﬁ;a%’a"‘mﬂ’]ﬁm?rlm,t,mﬁamzuga
Advanced Environmental Microbiology
Wala9iun99adainen

Current Topics in Microbiology
UymRLAEN1998521 NN

Special Problem in Microbiology

ﬂ']i‘l.]‘iz%qlﬂ(iirﬂ BUNILA ?Jifﬁ?W%%’U’?&%’l’?Vl El']“IJu%fﬁ\‘l

Computer Application for Advanced Microbiology

Lauvl,snﬁmm;ﬁuﬂ'%ﬁmzuga
Advanced Microbial Enzyme
o luaadlsm

Mycorrhizal Fungi
Jenyulysdn

Protein Engineering
WIANTITNVRINRAN N NITINW
Biological Product Innovation
wmaluladdmsuiv

Gene Technology
Uamamaluladdniuin
Gene Technology Laboratory
walulagvasewloduasioad
Enzyme and Cell Technology
AszuIRITIMInaluladsinw

Aspects of Biotechnology

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

1(1-0-2)

1(0-3-2)

2(1-3-5)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)
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692 773 inaluladvastruiauasiinasans 3(3-0-6)
Biomass and Bioenergy Technology

**697 720 '«g‘a%ﬁﬂmm‘ﬁﬁmguga 3(3-0-6)
Advanced Food Microbiology

*697 721 anNUaaangada1ns 3(3-0-6)
Food Safety

3.1.3.4 3BINL1BNRS

*327 898  ANeBwus 36 wiwia
Thesis

327 899  Anenfinus 15 #weia
Thesis

ANBSUNYITULSHAIZ

@ a v a a ' A v ‘14 v o o =
iﬁﬁ’lﬁﬂlﬁ@lﬁw‘izﬂﬂﬂl@\‘i&mﬁ’lﬂ ?_IWEIEI"IJ?JuLLﬂu‘INl‘]j‘SZ‘LI‘U@l’JLEI“IJE‘]’J%’Q]TH,’J% 6 RAN XXX XXX I@ HEY

AMURUNESTIT
FaauseLR 1-3 winpfisnmsuazmaimiidansim
121 xxx RUNDDINAITIN TN FATUALNINEININNTNBAT 8NV LIAND
AUSLNEATANRAS
129 xxx AU AN TR TN RASURSNINEINTAIINEAT SV INTWENNTA A
LR RILINRDN ALINHATARAS
134 xxx RUNLTINAIT TN TN FATUALNINEINTANTIABAT BNVVNT |3
AN HATANRAT
327 xxx wwﬁdmﬂﬁmqa%ﬁﬂm AULINGNFIFAT
318 xxx nBHINMAITIT IR amAnemaas
692 Xxx nugismadIvinaluladfinn amcinalulad
697 xxx nunsdImaiviinaluladews aucinalulad
FaIsaun 4 wingfsszautRlvesindn
18 7 uaz 8 mnefivimlussduiudadnsdulsyanin
Fausaun 5 ANDDIRNIATIN
FRUETLT 6 RUBHIEAUIT Ll AaznaNG
LWNZFLEVEAUN 5 1umﬂ"3°mqa°’ﬁﬁﬂmﬁmmv\mm ot
327 x1x nBAF T AN
327 x2x %mmﬁﬁmmaﬁmwﬁqmam?
327 x3x nuudIIT I wnaluladdinw
327 x4x RUNBDIITININ N AT
327 x5x BB i ITIMITuEILIAsaw
327 x6x RO DI UMITUNNE
327 x7x winufaimmasudu
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327 x9x AL DIIT IURAVIATNNU MIANBBRTE RZANNANUT

nanawme ¢ Neining

= Al el ad

3.1.4 A28 LNWNITANE

9 1 mmams@nuii 1 wW2ANG
WA N WUL N 1 WA N WUY N 2

327 717 a;a%ﬁwmfuga - 2(2-0-4)
Advanced Microbiology

327 718 ﬁ;a“'ﬁﬁwmﬂizqﬂﬁmguga - 2(2-0-4)
Advanced Applied Microbiology

327 772 s:BuAPINENNRTIING - 2(1-3-5)
Research Methodss in Microbiology

327 898  ANENAWUS 9 -
Thesis

XXX XXX ATL§8N - 3
Elective course

FINNWIRRWIBNARINZLTLWIIYN 9 9

FINTTWIRRUI YN A AN 9 9

-13-
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9 1 mamsanf 2 wWANA
WA N UL N1 WA N WU N 2
327 714 %wmﬁawfuga 2(2-0-4)
Advanced Mycology
Wwin 327 715 "‘mmumﬁﬁw&uga - 2(2-0-4)
Advanced Bacteriology
e 327 716 Anenhiw LLa:%mnﬁﬁﬂ”uﬁufuga - 2(2-0-4)
Advanced Virology and Immunology
327 721 aTAnmzauluians - 2(2-0-4)
Molecular Microbiology
327 775 ﬂﬁi’l,ﬁﬂ'%aaﬁaﬁm%'uga%a“mmm&uga - 2(1-3-5)
Instrument Usages for Advanced
Microbiology
327 898 AneBnus 9 -
Thesis
327 899 InenBnus - -
Thesis
XXX XXX ATLREN - 3
Elective course
FINIWIRRWIBNARINZITLWIIYH 9 9
FINTTIRARIIN A EN 18 18
U4 2 mansineni 1 wI8nA
WA N MUY N 1 WA N WU N 2
327 891 AWM TIINg 1 1(1-0-2) 1(1-0-2)
Seminar in Microbiology | (lisiunsinefia)
327 898 INENHNUD 9 -
Thesis
327 899 AnenHwus - 7
Thesis
XXX XXX ATAaN - 1
Elective course
FINTNWIRRWIBNARINZITLWIIY 10 9
FINTTWIRRUIIN A AN 27 27

-14-
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1 2 nmans@nsn 2

HWILNA

LWHY N LUy N1 LW N LU N 2

327 892 FUNWINWIATIING 2 1(1-0-2) 1(1-0-2)
Seminar in Microbiology Il (laiviuniinefia)
327 898 AngnHwus 9 -
Thesis
327 899 INeNHNus - 8
Thesis
XXX XXX ATRON - -
Elective course
FINITIRRWIBNARINZITLWLIBH 10 9
FINTTIRAWIIN A EN 36 36
3.1.5 @A1a5UIIB
121722 inaluladfriawnmeinanlsanes 3(3-0-6)
Biotechnology in Plant Pathology
Gouwlvaasnedn ; 1
dfeauazzaviwavainaluladfiniw nsdszgndldinaluladdinn
Tumainenlseimiaindssdnsnwmniane
Definition and scope of biotechnology, application of biotechnology in plant
pathology to improve plant productivities
121 731 ANEIMITLLIALAZANTIAMILIAND 3(2-3-5)
Epidemiology and Plant Disease Management
dawlavesredn : lid
wanmMIvasIneMIzuavasliang Jesefidnadanawinsaslsaie n1s
dmfuanudsnis nawenimilsa gnsenaaiuaznannisaiuqulsn minugulin
f3513619 9 wazanudualumisanslse
Plant disease epidemiological principles, factors affecting plant disease
development, measurement of plant disease and loss, disease forecasting, control
strategies and principles, potential control measures, and economic aspects of disease
management
121 742 AngAaNNTg 3(2-3-5)
Phytomycology

Wawlvvasneds : 1l
FInovanTo Mg lInis ansuenIaUIIWINg fnaing Wi

2993039 LLaszﬁliﬂ’liﬁﬂﬁLﬁ@IiﬂmaaL%aﬁLﬂmT'smem”uaqmmwﬁm
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**121 743

**121 744

**121 746

Biology of plant pathogenic fungi, morphology, ecology, genetic, life cycle,

and disease cycle of representative genera and species

IneuuaNIoND 3(2-3-5)
Phytobacteriology
dewlwvasmedm : Lid

pmslsafifinanidauuaiisy snwuzlasiaivszauluanavesaidilsznay
L‘Iiaa{LL‘]_JﬂﬁL‘%EJ UYI‘].J’WI@i?Jﬂ’]iL‘lT’]ﬁ’]ﬂ’]ULLQ:ﬂiZU’J%ﬂ’]iﬁ’ﬂﬁLﬁ@lIiﬂ NITUBNTRALRE
%ﬁwmmauﬁamm@ﬂiﬂﬁﬁ HAAINYILAZNITUNITZUNG NANNITTAINUAITA LAY
nsdidnlseRnfiinnnidauuaiise

Symptoms of bacterial plant diseases, molecular structure of bacterial cell
components and their roles on infection process and pathogenesis, taxonomy and
biology of plant pathogenic bacteria, their ecology and epidemic, control measures and

case study of bacterial plant diseases

Inenhisaies 3(2-3-5)
Plant Virology
Gouwlvwaseim : lud

aqﬁﬂifzﬂauLLaf:WlI’l'ﬁma\‘ladﬁﬂizﬂaumadagmﬂvh%'aﬁm ans e laTIRIIIve9
auMA MItENaa MU maedeuiameluie mavldifalse nmasende
LLazﬁ‘i’wmwgﬂ's']wa']ﬂ%mﬁLLafzﬁL'sﬂ“swmmaavla%'aﬁm wanmstasnumsalsana
Aeanse S5 manltlunsdnsnisemeduwinelhsane

Detailed functions and components of plant viral particle, structure,
transmission, replication, movement within the host plant, pathogenesis, nomenclature
and classification, variation and ecology, principles of plant viral disease control,

research methodology in plant virology

w”uﬁqmam‘uaza’%ﬁwmmaw’ﬁ?am 3(2-3-5)
Genetics and Physiology of Fungi
Gouwlvwasein : lud
w”ugmamiuau%am nmaudsUnuneusnsnlasnsfunusuuuanduIne
waz'ldordoine uaznansznudaanuanisalunisviildifialse asddsznavuas
lassafsnasmasnistaigidule nmsewnuwasedl nszuawmawunluddy tawlod
uaza IR MInnavedates madulsaa LLa:miagimﬁuﬁ'ﬁJéaﬁ%%ﬁu6] 289188
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

-16-
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**121 751

129 761

134 701

134 742

Snelsanaafiuiieresinuasns L 3(2-3-5)
Post-harvest Pathology of Vegetables and Fruits
Gdewlwvasmedm : Lid
anuiAyuaitntnfiuanuionsvalsadnuazes lndinafuifion
Eﬁ‘l']:?t‘l&:ﬂ’)’]ﬂt.ﬁﬂ‘ﬁ’]ﬂ mmﬂiﬂuazmmq ﬁ'«aaﬁ'ﬂ‘ﬁ'ﬁwa@iamsw"'@ummwaaiiﬂ WANNIY
LLN&&J’]\ﬂiﬂ’]iﬂ’J‘UﬂNﬂ’J’]&JLaﬂﬁ’]ﬂ“ﬂﬂdiiﬂﬂgdﬂﬁﬂﬁﬂLﬁiﬂ’l
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

ﬁ;a%ﬁwmmaaﬁmguga 3(2-3-5)
Advanced Soil Microbiology
Gowlvwasmedn ;1

WANNI98 TN IMIAL ﬁﬂmm?ﬂ&uqaLﬁmﬁumﬂiﬂaﬁvlﬂmﬁw HEMEEE
sy miltunuuaduiofsaaluund qﬁuw?ﬁﬁﬁﬁizﬁﬂﬁmwLLa:mﬂ%ﬂsﬂwﬁ
ﬂqyﬁ’lﬁ'smw unsdnguimislumaesyidvlavesie Riunidngudesamuusziity
anudulszlonivesmalwunsdouua: Woanada uaz luaailyn

Principles of soil microbiology and advances in rhizobium technology, green
manures, bio-fertilizer, utilization of Azolla as green manure in paddy cultivation, use of
effective microorganisms, liquid bio-fertilizer, plant growth promoting rhizobacteria,

potassium and phosphorus solubilizing microorganisms and mycorrhiza

ADIVENMINUNTANEAS 3(2-3-5)
Research Methods in Plant Science
Gouwlvwasmedn ; 1

WHUNINARBILLLAI G ﬁﬁ‘hL‘fluﬁadl“ﬂumﬁﬁ'ﬂmd@T’mﬁ“ﬁma@lg NIIINILEN
NNINARBILAZNITENAUITNIY ﬂ']iﬂizﬁqﬂ@‘l"ﬁﬂauﬂamaﬂumﬁﬂmﬁaga N3
‘3Lﬂﬁ$ﬁ°ﬂ”a§a LAZNILUANR ARDAIWNITINLIIBNANIINARDI

Experimental designs in plant science research, planning and conducting
experiments. Application of computer in experimental data processing and analyzing,

results interpretation and presentation

T198MNIVINTURHINUN LB RSN 3(3-0-6)

Plant Nutrition and Metabolism

A Aa | A

Wawlyvassedon : il

mgawsndududanisaiydvlavesfiodugs nalnmsgaamianenn ms

gaanmisnsaivazdinly maudsaniwemnaiieldustlond muefaudiosgaims
UnUIMNIEITINuasTuafivadnimgamInanuazuIngamIalunaaiyidvle
wazW@wINIzaIRT midszfivanudainmiuimeamiislasaduinafianiigada

LAZNIILARAUNT DY LLiﬁ’WJa’]‘Wﬁ miﬂaaﬁuuaumwlm NN BTN 29N
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318 701

318 702

318 731

Essential elements for higher plants, mechanisms of nutrient uptake via root
and leaf, 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 using nutrient absorption and nutrient

translocation patterns, managements in correction of nutrient deficiency in crop plants

Fualdmsumiadnm 1 3(3-0-6)
Biochemistry for Graduate Study |
Fowlvwosreim : 16

Tassadauazumnniugiuesdiluanandn lsiu efiadgmsunsiensy
lavsgsuazantanisneaineasldsin woulssd lulateiwasiadnd wunvedduvad
aslulaesa lunuefduveddne wWunuedduveIntaezily Wwunuadduvas
fnalelng unuinnmeduadvasianiiv indaussdu

Structure and function of major biomolecules, protein, techniques for protein
structure and physical properties analysis, enzyme, 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

Fualdmiuimiadnm 2 3(3-0-6)
Biochemistry for Graduate Study Il
dewlvwesneim : 318 701 wiadas ldTLayyInINAAITYNIINNIRANGATTa%
MITBUUUAIEKaLTANIIEULE MIUAAIDANTEITU NMIAILYUNIUFAIBEN
2893% NINANYVDIALEWLAUAZNNITONUTN NNTIALILIIRAIVDIIU BnannTvadlUsdin
Aansin Faafvaszaslou nsfomsvansad nmatiudiveslusfud fauwusszning
Tus@n
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

wmaluladNgens 2(2-0-4)
PCR Technology
Wawlvvasnsdn ; i

noujuaznannisvasnaiaigens Teseninadan13iiidens slauas

'Y 2 & & o @ a A &

nanmvadinlaanaslaloaaes mseanuuulnswes wanmsuazmsldinaiia Woans
& a A _ eAaa & & A _ Ad Ao
PUFI BLANTNIIBUNTNDENS miﬂiwqﬂ@mﬂuﬂwmmﬂummw

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
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**327 714 eJYlEI’]L%ai’mgugm 2(2-0-4)
Advanced Mycology
Geulvvesredan  uf
NIATYPUITHAUINT NIZLIUNTFURUT aunInTT % 8359N81 Wugamaas
209107 UaE mmé’uw"’uﬁmau%a‘miaéaﬁ%%ﬁuq
Growth and development, reproductive process, taxonomy, physiology, genetic

of fungi and relationship of mold with other organisms

=327 715 INWUATITUUUGS 2(2-0-4)
Advanced Bacteriology

A Aa A
Wanlvvassedm : las

AuilaFanidsa WU A9dUITauIN1ITeIULATISE lwAnTuLATISE
Inaduuaiisy uas dlouuaiisy mstsensnuainueiZelagdinannnats I5eadu
inaftaszauluans uaziinaiad M3RaAaRoRNINHITRINITATULATIS Y ASIANLTUS
T M3USURITeTRSULATISY NMIFILATIZHLE nMInLQILAzMILEAIaanTaITuly
LUATISY LAZNTANUGAIENTAUENTINYBILLATISY ﬂ’]iﬂ%’ﬂﬂ;dmﬁw‘“uﬁ:lﬁal,ﬁuwawﬁm

1l > 6 1% 6 al o Aa
MILIaNINBILAEMITUsE Lo nuand lulasna

Origin of life, bacteria phylogenetric tree, negribacteria, posibacteria and
neomura, polyphasic bacterial identification, conventional method, molecular techniques
and chemical techniques, bacterial cell communication, quarum sensing, bacterial cell
adaptation, photosynthesis, bacterial gene regulation and expression, bacterial gene
manipulation, improvement of bacterial strains for over production, identification of

actinomycetes and its application

*327 716 AnenIm uazin mgﬁ&j’wﬁufuga 2 (2-0-4)
Advanced Virology and Immunology
Gowlvesmein : id
matindmausashis manuguhia nsaneifiedhiamewesjuans
hiaruwziss wenFvashiin Wugmaaiuaziianmaszauluanavashizgu@lng ns
2ONULLLIATY nﬂﬁé’ﬁumwnaaiwmmﬁamiﬁ@L%a"b%'a
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

*327 717 qa%ﬁwmfug@ 2(2-0-4)
Advances in Microbiology
Fowlwwasnsin  {JusnedmiidesSouinny 327 718
mw;?"lm%aﬁﬂiuﬁmagﬂwimu WUNUBRTN NaNITNUMSFILIAREN M3
AILANNILIIY w“'ugmamfmaauuaﬁ&'ﬂ o sne uazhia

Extensive knowledge in microbial taxonomy, metabolism, environmental effect,
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*327 718

**327 721

**327 733

growth control, genetics of bacteria, fungi, algae and viruses

T I IzenaTUge 2(2-0-4)

Advances in Applied Microbiology

Gowlvwasmedn | {Juwnednfidesouiinny 327 717
Mz nAlFAUNTINMIMUNAINU 81T MINBAT fonasaw
RARIANTIN MIWWNE LA ITDWITUITTNNATIIND
Applications of microorganisms in energy, food, agriculture, environment,

industry, medicine, and professional ethics in microbiology

aafrIneszauluiana 2(2-0-4)
Molecular Microbiology
dewlavesrednn : lid
3afiInerszauluianavainisuaataanvasdnluaduniduazlriariians
wUANLIE mima‘uauadmdﬁﬁuwuuﬁqﬂiimiaamwmmLﬂ%ﬂﬂluﬁ'mmﬁau NILEAIBAN
Pa9usanLAfiSufinousuasdafiwasaniiliandy ﬂﬁiﬂgﬁL%aIuLaqa"uaa@ﬁﬁmm
Fnuamdalsn mnamanmaismelaanaesgdundd mdguamaamaniilunaaa
nanasuazluerzasfiunid midenaaansuenINuInIILaE I IawINMIIZAUlENa
wazwataagiunissadiinenszauluiana
Molecular microbiology of gene expression in microorganisms and
bacteriophage, genetic responses to environmental stress, bacterial gene expression in
response to the host environment, molecular modulation of virulence determinants,
molecular biodiversity of microorganisms, in vivo and in vitro genetic manipulation of
microorganisms, genetic information transfer and molecular evolution, and current topics

in molecular microbiology

ﬁ;a“'ﬁﬁwmmdmmﬂaa@ﬁ'ﬂﬁmmmi 3(3-0-6)
Microbiology in Food Safety
dewlavesredn : lid

ﬂ?ﬂNﬂﬂﬂ@ﬁU‘ﬂﬂdﬂ’]‘Wﬁ ﬂ’]iL%Uﬂ’Jﬂﬁﬁﬁ’]L%ﬂﬂ’mﬂ’]%’]i Qauw%'ﬁﬁwulumms
‘ﬂiauﬂ%gﬁﬂiiﬂaﬁﬁ’]ﬂﬂ%ﬁ‘]ﬂ' %%ﬂ’]i(ﬂi’lfﬂﬁﬂﬂ ﬂ’]ifﬂuﬂﬂﬁﬂéadﬂ’l’mﬂaﬂﬂﬁ’ﬂﬂlENEJ’W\’]?
Lﬂm%ﬂ’]dﬁ’]%@ﬂ%’ﬁﬂﬁ’] ﬂ’]i'ﬂi:Lﬁ%ﬂ’ﬂ&JLéﬂd‘i’ndﬁ’]%aﬂ%’ﬁﬂﬂ’] ﬂ’]iﬂ’lﬁJQﬁJLLﬂ:é’]%’ﬁ]
wihfilwSasanudaeasioduenis

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
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=327 734 aluladmamdnangdunid 3(3-0-6)

**327 735

**327 736

Microbial Fermentation Technology
dewlvvasmuie - if
WANNIIVRINTZLIUMIRANAINIRUNTH fmqﬁuuaxmmmgmﬁa MILAIB
L%ﬂ@lﬁﬂﬁ%ﬂi:m“ﬂ“ﬂadﬂ’ﬁﬁﬁﬂ '«Jauwamam{madmwﬁﬂ AIRNNULAZNITBBNLLL NIV
ELﬁ‘lJ‘S’]?l’ﬂ]’mL%?J n1INIv mﬂﬁmmﬁua:miwauwmu ﬂ’]‘SLﬁ‘iJLﬁ‘ﬂ’JNﬁ@mum‘VTLLatﬂﬂi
ﬁ'fl,ﬁ”u‘%qwﬁf HRAAIMIINMIRAIN U IzAL AT N TINUASLATEIAAATNITRAN
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

mﬂIuIaSL%aLwaﬁamwmnﬁ;ﬁuﬂ%ﬁfug\a 2(2-0-4)

Advanced Microbial Biofuel Technology

Geulavesredn : lid
wannsuazinalulafuesn1snianasnunaunwuazidamwdsdaninain

6 a

RUNT NITUIUAINRALATANTALLNEITINNINT U3z Lo Triva LT wasTrnIwann

o

a

a
3
a & A a Y e a A6

3 MINRALEANaTORTININW miwamvlﬂa@Lsnamnmuumm;aumm lalasian

qaUN
A o A e & A _a A A o a
TINW MTTININ LTRALTOLNRITAUNIL LATHANIENUABRILINABNINNNIINAAUAZNTT
I maiwiaiainw

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

aafrineszgnduazimaluladfinn 2(2-0-4)

Applied Microbiology and Biotechnology
Gowlvwasmednn : 1uf

aunIdnumaluladdinaw nsdszgndlfafunidnvinsiaiaaiainis
Lauvl,smfmnaﬁuﬂ%ﬁﬁamiﬁﬁ'ﬂmauﬁmwnqmm%miu Lﬂﬂiuiaﬁﬂﬂiﬁuﬁﬁldu’mﬁau
nadinwdioadunig mimuquL%@ﬁaiiﬂiuﬁmuuﬁﬁ‘ﬁ' m‘smuqm%@ﬁaiiﬂiu
wysd aInvusnIInuazldsduseafunid inaluladiadn lavia wadadagiunis
e Inelszgnduazinaluladfinw

Microorganisms and biotechnology, applications of microorganisms in food
science, microbial enzymes wused for industrial waste treatment, microbial
bioremediation technology, biocontrol of plant pathogens, control of human pathogens,
microbial genomics and proteomics, yeast two hybrid technology, current topics in

applied microbiology and biotechnology
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=327 751 18T INENNUEILIARDUTUF 3(3-0-6)

**327 772

**327 773

**327 774

Advanced Environmental Microbiology
dewlavesredn : lid

Haein m°11aa@ﬁu%?ﬁua:miﬁmﬁaﬂiﬂUéa waden NNaRiunidluszuy
fnairaniuaziu m:mumwaaqﬁuﬂ?ﬁﬁﬁimﬂ’aaﬁ'ui’gﬁ'ﬂimadm@;mdmﬁﬁstﬁ
%amw Qﬁuw%sﬂummﬂ mm‘vxmfmmﬂmaﬁmﬂ%mmuaxqmmwmmqﬁuw%ﬁua:ms
mnﬁmmmaﬁ'uﬂszmnwaaqﬁvm'%ff UnuInveInITaTIaaa1NInlunsdnsn
Fawrasay MahuasIusREnNiInn ﬂifzmumﬂaafg§uw'§ﬁﬁLﬁmﬁaaﬁ'ﬁJﬂﬁﬂ']ﬁﬂ
SN afiinevesozdinaunazilondn nsaugulasafunid

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

s2ifiouiniaENn 9T inm 2(1-3-5)
Research Methods in Microbiology
Geulvvesredn ;g

wann1suazsztisun1ITeN I Ineeaas mﬁﬁ'ﬂﬁugmua:mﬁﬁ'ﬂﬂixsqm@T
maﬁ;a%ﬁwmfuga wazaBuiLALaTod AnUJuan1seanuuun1ImessInazniy
3Lﬂﬁ:ﬁ°ﬁagamaaﬁﬁ madsulasiniise Lm:mifnLauawamulugmmuma6] wmala
M Isenaslfiansdugadainm wazaIAiiEaTas

Principle and methodology in scientific research, basic and applied research in
advance 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

%uaiaLéaaﬁmgﬁumaqa%ﬁﬂm 1(1-0-2)
Current Topics in Microbiology
Gouwlvwesmed : i
miaﬁﬂiﬂslLﬁmﬁ'uﬁa“ﬂ”aﬂaqﬂumdqa%ﬁwmmguqa Y & aes G X

Discussion on advanced current topics in microbiology or related areas

TymALas99a 1IN, 1(0-3-2)
Special Problem in Microbiology
Goulvvesredn ;i
mifnmanzyans nIduaiuaznasessluiidanmesiiinmauanuaula
maaﬁfﬂﬁﬂmmalsl,ﬁmwgLLamaommsﬁﬁ'ﬂ?nm
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**327 775

**327 776

**327 831

**327 841

Individual study, experimental investigation on a topic in microbiology in

accordance with student interest under the supervision of the supervisor

milginTasslodmniaadiinmdug 2(1-3-5)
Instrument Usages for Advanced Microbiology
Waulvwasedn ; 1l
wann13nall asddsznaunan waznsindfiansldiesasiiodsg aemain
A o A o P o a
LA3098NARNT LA389L9aaNa uAalasunInnwi lasulanmwRofiavesnaiaussaus
§9 LAT2ILATIZREINUTUANIWTIRUU LB URNWUURS 1TDITATIZASGUALI UL
v oA a aaa L A A= a & aa
dofawnieslfismgnlaiindidwe uaziaadidninalnids
General principle, major components, and practice in instrument operation of
fermentor, soxhlet extractor, Kjeldahl, gas chromatography, high performance liquid
chromatography, liquid scintillation analyzer, manual DNA sequencer, polymerase chain

reaction, and gel electrophoresis

mydszgndnauiaiaeTimILIai ingugs 2(1-3-5)
Computer Application for Advanced Microbiology
A a ' A
Wowlvwasmedn : aid
w&/ a 6 L3 o =3 A v

auiNugIunsnaniaad nsldldsunsudnsaglinauddyninis
388N Andfidnmlienzidayamegatainendiolisunsudniagy

Basic knowledge of computer, using software computer for solving problems in
microbiology, practice for analysis of microbiological data with applications

& a aed

Lauvlsm\lmﬂﬁgauﬂimmqa 3(2-3-5)
Advanced Microbial Enzyme
A a ' A
Wowlvuasmedn : aid

anu3niall quand@lunadudass midnuede nIimidanuianyuaz
anusnWzaden ol shavasnnusiniz uSnosiuazianssnvadian bl owlss

a a o Y a ng = = uq; ' o
mnﬁ;au‘mﬁ mimLauvlsmﬂmmqﬂﬁ AAUNAFFATUATNAVBIAHULIA NIV VD
€ = € a A 6 v

wawlaal nasegtienlodanyfuniduazniszyndls

General knowledge, 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

e luaaflsm 3(3-0-6)
Mycorrhizal Fungi
Gouwlvaasedn ; 1
drsrnannunazsiavasluasslsen dnaingt a333noIuasninfues
luaaslya L%ﬂﬁvluﬂaﬂiemmgﬁagm? oalaluaailio luaadlimluiongy
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**327 872

**327 891

**327 892

85auan aafdalunatlio mafiedlsdnsluneilion Jjsuwusvesluaatlimde
fadF3aaug ludu matszgndlsluaadlym

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

Jennssulysdu 3(3-0-6)
Protein Engineering
dewlavesedn : lid

wannaaainyulysiu lasegdueslusdiu maihwslassassvaslsduann
faunsnazile ﬁayammamaan*’uaﬂﬁﬁuﬁaﬁ”na%ﬂuqﬁm%ﬁ myeenuuulysiud
Usznaudionsaeziiluilinulusssnod lassehouwazwiniveslusdufiiaainns
aantuy v\é"nmwaamwLaﬁmmaﬂﬁsﬁu %amiuiﬂiﬁmﬁamﬂmaﬁm aandiuwna
L%UaW’]ﬁ]aaLWET LLazmsﬁi:qnﬁlumaqmm‘vmssuémé"u%mmm“[ﬂsﬁu

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

é’uummdﬁga%ﬁmﬂ 1 1(1-0-2)
Seminar in Microbiology |
o a i
Waulvwassedn ;i
MI3fuadl MUTIN uAzEERaINANITBN9aTIINNARIWIUINIENT
i andaarpnansznuadunvatsuuuhnsnduwnnsnasnegs
Searching, compiling, and oral presentation in English of current research

articles in microbiology published in international journals with impact factor

é‘&mmmuqa%ﬁwm 2 1(1-0-2)
Seminar in Microbiology |l
ewlavesredn : 317 891
MIRUAT I3 wazhEneNaWIs BT inaTaan e finnsuuuthnids
Tugdunummasnnu
Searching, compiling, and oral presentation in English of thesis related

research work
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**327 898

**327 899

**692 742

**692 761

Inenfnus 36 BulBna
Thesis
Goulwvesein : lasanufiureuvesenarssisnsnineninus
miﬁﬁfﬁ'ﬂuanﬁmmwmmmﬁfﬁ'ﬂmwm’%ladmdﬁmaga%ﬁﬂm lavagluanu
gLLmJammxmsumiﬁﬁnwﬁﬂmﬁwuﬁ
Research conducting and report writing on a specific topic in the field of

microbiology under the supervision of the thesis advisory committee

INNANUT 15 Biauna
Thesis
A A 3 ea R a A &
Wawlawasred : lagauinTauTaIannItnUSnINLIANRT
mw‘iﬁa‘i’mLLa:Lﬁmuﬁmmmﬁf{i’ﬂmwm’%aumuﬁmﬁ;a%ﬁﬂm Iﬂﬂayﬂ,umm
gLLmJauﬂmxﬂﬁumiﬁﬂ?nwﬁﬂmﬁwuﬁ
Research conducting and report writing on a specific topic in the field of

microbiology under the supervision of the thesis advisory committee

WIANTINYBINRAN N NITININ 3(3-0-6)
Biological Product Innovation
Gowlvwesreim : 16

WIANTIVYVBINRAN AN UATNTTUIUNINTIAN ANUFUNWTUDINITIFLUAE
WAl BINUBIANITY mﬂsuﬁuqmﬁwmui’mmwNﬁ@n“mcﬁua:m:mumima
waluladTrinw wiauaatsueinsdiidnus

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

wmaluladdmniniv 3(3-0-6)
Gene Technology
Ganlvvesnedm : lud
Iﬂiaa%aua:miﬁame:ﬁﬂiﬂﬁaﬂﬁﬁﬂﬁﬁmﬁﬁﬁﬂumiﬁuﬁqﬂﬁu manan
fAagnNugIaInTIn ldun nmslaaudu wiansaiedildwemonay n13ai1I6n
AIIRDUINNALAULE NITANIIWINALEULaRITadundasnsaelunaznrouanioas
fafifiansduniuaziaTouiududidweniiundasniaiwlaaw djAsognls
a a 6 @ v a ::' A =) 6 @
WORLNBLTR NILATUNLTRRLININ LATINARAN M IWA1TANTIVNY BIDLRONINULTASLIN
v ::' Y A & o v A =) 6 L% ¢:i
thuf ldsudidwemonan mamdauieilalng uaznisdzgndlfiianisanasey
wazTiareilasandoanyadniatenlsd lunsdeaasin minuquanulseanslunis
vA Ada Al v o oA A
lg598T5an lasunsaaudsdunlmmnaluladsrnin
Structure and synthesis of nucleic acids as genetic material, important
techniques in genetic engineering such as gene cloning, construction of DNA probe,

DNA or gene amplification, identification and preparation of an interest gene which is
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**692 762

**692 765

**692 771

desired to be cloned, polymerase chain reaction, preparation of cloning vector, host cell
preparation, gene transfer method, screening techniques for the desired clone, DNA
sequencing and application of radioactive materials and enzymes labeled for detection
and analysis processes, safety regulations for using genetically modified organisms in

biotechnology

Uamamaluladdnsuin 1(0-3-1)
Gene Technology Laboratory
Goulvwasmein | (Juwneimadessouuny 692 761
mﬂﬁﬂﬁéﬁﬂ”ﬁymaﬁuﬁﬁmmmLﬁalﬁaa@ﬂﬁaaﬁuLf:amslu%ﬁmﬂ‘[u“[aﬁﬁm%'u
fw (662 761) 1unsanalaslaloy warade a15i5ue anFeddia nmylezinia
hadanlasnmsiadinmiganiuusslasldalalnlnlafiinesuszazmlimandiaalnilu
3By nsdadadiduwe Mmuhalduemongudgiadiiti maAnUSmiEwelu
waaananed inafianistolaudiduie a1iidue uazlsdugiuninu
Genetic engineering laboratory techniques in line with the content of the Gene
Technology course (662 761) such as chromosomal DNA, plasmid and RNA extraction,
nucleic acid analysis using spectrophotometer and agarose gel electrophoresis, gene
cloning, transformation of recombinant DNA, DNA or gene amplification, Southern,

Northern and Western blotting techniques

waluladvasiewloduasioas 3(3-0-6)
Enzyme and Cell Technology
Waulvvassedn ;- Nl
mwéﬁﬂ”ty“uéNmaaﬁm:wﬂmﬂumnﬂuﬁ?Lidmﬁanﬂw NITUIBNITHEG
& & a A6 A v & ° v a a 2
wloianimad 98unid A dad nsusnuaznisitewlodlduTang nisfinm
lawsaivvaaenlsd qusud@mimennwuazaaunamanivadianlodnsaioasuaz
4 ) a a a a 4 ) [
wlmal mabunafianveuiiinenulslunsdaulsiewlsd makoasuaziawlsily
Igludugasmnian drunsliened lulawwwised wazmawunienym
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

AszuIwITIManaluladdrnw 3(3-0-6)
Aspects of Biotechnology
A Aa VA
Gawlvwassed - lad

plauszguansuzraInniaFiniw malulagnisndn inaluladvasfiauia
srunaNdluvnaztuledunasunda Jaanssulusdu tmaluladdrniwenis
WaluladBrn Iwauwing naluwladtrn1wagad naluwladsrn1wn1IMILANNSLasLARS
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**692 773

**697 720

maafinaluladfrnwduduiadon nmadifuassgaanssainzuiunsdinn
guuaaéﬁuﬂgﬁmmLLazmﬁ’]im‘:

Types and properties of biocatalysts, fermentation technology, recombinant
DNA technology, genome and bioinformatics, protein engineering, food biotechnology,
plant biotechnology, animal biotechnology, medical and pharmaceutical biotechnology,

environmental biotechnology, economic evaluation of bioprocesses, legal and publics

waluladvastranauasdinasans 3(3-0-6)
Biomass and Bioenergy Technology
dewlavesredn : lid

walulafdfinlauasdingsan iunaluladwassuniafannIanasanm
NALNHK Lﬁiaﬂ’]iwaﬂLLQ:ﬂWiIfﬂizIU“ﬁﬁﬁ]’]ﬂ%’lN’JaLLa:Wﬁdd’]u%’J&l’m ANUATWUBILAR
wasudmIadszinneda g naluladnudsgddanas inaluladnsnaaidoinasuds
Fanmimalulainminiadaiwdomartinin maluladnisuaadamasmatann
L‘YlﬂI‘u;Iaﬁﬂ’]iLLﬁiEﬁ%’m’Jaﬂﬂdﬂ’lﬁ&l%ﬂ%Lﬁﬂﬂ’]iNﬁ@WE‘TN’]% ﬂitﬁﬁﬂ‘iﬂﬂiﬁ’]%ﬁ’ﬁ'adﬁ%a
Trsudusuunsmaluladfiniauazdanadanu n133LaNzdinIsLATBgAaasLas
MMIARIA LaIINTINITU I UNANITNUN NS I LA FILIaRa N8 ILATINTT
et

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 of solid biofuels,
production technology of liquid biofuels, production technology of biogas fuels, thermal
conversion technologies for biomass energy, the case studies of pilot plants of biomass
and bioenergy technology, economics and market analysis, and including energy and

environmental impact assessments

TIINIMNTTUF 3(3-0-6)
Advanced Food Microbiology
Woulvvasmedo : laifl

o

mﬂﬁﬂmﬁmﬁ:ﬁq§u‘n'§ﬁuummL?ﬁLLa:é'@ImTa PRV IWIULAL TIUWA

a 6 1 & a

RUNIHA199 nadszyndldmssanuuafisoiiensiianziadiunid nslianzd

9 9
& = & & o &

qﬁummmmams sl,ummiﬁﬁmwmﬁmga VLGTLLﬂ' mmwumﬁaé’m am’ﬂmm:ﬂm
mydtaszst Riuniduunnaiivessiadiwityie ussmiamagey aunigiidulsa
luamsuuuTiaiia LLE\P&‘].JY]‘].J’W]“]JGGT’]’]?@]TJE]ﬁa‘u’?ﬁuﬂ%‘gmﬁi’]ﬁ?uiuﬂ’]i%Lﬂi’]fzﬁré'uﬁi’lf;l
LLﬂiﬂ’]iﬂ”)UQNﬁ;@ﬁﬂf}@]“ﬂada’]‘W]i

Rapid method and automation in microbiological analysis, rapid method in
enumeration and identification of microorganisms, application of bacteriocins for
microbiological analysis, rapid methods of high risk foods eg. sea foods, meats, poultry
and fish products, rapid methods in microbiology for cereal products, rapid methods of

detecting food born diseases, role of pathogen testing in validating Hazard Analysis of
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Critical Control Point (HACCP)

ﬂ’J’]ﬁJﬁJﬂﬂ(ﬂﬂuﬂﬂlﬂx‘l 2I%7
Food Safety

3(3-0-6)

ewlwvasmedm : lid

LLmﬁﬂmm‘LJaa@ﬁ'ﬁ‘uaammma:mmﬁm@ MIAMINUANVULURANY UaE
§21AuNaT89811T auanevasanNUaaansluaimis Taspfifinademaisuthodiia
nomnduie anudasasvluszninememndasns ssuunIheTzieuaY
LLa:ﬁ;@ﬁﬂqmﬁ@Tmmuqu Tasuansluamisuazmadsnfuanuiios naljodda
gunol 13898 0uAzLATISMIBANATAIN ﬂﬁu”ﬁmiﬁ’lm’mmm@mei'n,‘%‘va g
qmﬁmmmzﬂw;a%’nmﬁldLL'mé”a:u natfasnugdmauaznissaniniginga Ml
NMIANHILAZINDUIN NYANLULTILIAUANNUADANDINTT

Food safety concept and significance, food safety and sanitation management,
food safety hazards, factors that affect food borne iliness, safety during food product
flow, the hazard analysis critical control point ( HACCP) system, risk factors and
assessment, utensils, equipment, and facilities handling, cleaning and sanitizing
operations, environmental sanitation and maintenance, accident prevention and crisis

management, education and training, food safety regulations and laws

3.2 7@ wadszanaiuaslsennan ﬁ1ttwﬁauazqmg@waomms€f
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M. (B1INeN)
NN (I8T1INEN)

Ph.D. (Applied Biosciences)
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NN (ATIINEN)
Ph.D. (Microbiology)
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Dr.rer.nat (Microbiology)
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Doctorat (Sciences des Aliments)
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Ph.D. (Molecular Biology and
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“Relationship between fruiting body development and phenol oxidase gene expression in Pholiota
microspora”’, Mushroom Science and Biotechnology, Vol. 23 (4) 151-158.

Sutthikhampa S., Kawai Y., Hayashi M., Boonlue S., Shimomura N., Yamaguchi T., Aimi T. (2016) “Only
one major manganese peroxidase (MnP) is predominantly expressed for mycelial growth of Pholiota

microspora on sawdust medium”, Mushroom Science and Biotechnology, Vol. 23 (4) 159-165.
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Chanwicha, N., Katekaew, S., Aimi, T. and Boonlue, S.* (2015) Purification and characterization of
alkaline xylanase from Thermoascus aurantiacus var. levisporus KKU-PN-I2-1 cultivated by solid-
state fermentation. Mycoscience 56: 309-318.

Srisapoomi, S., Ichiyanagi, T., Nakajima, H., Aimi, T., and Boonlue, S.* (2015) Biosynthesis of Integric
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70: 550-555.

Srisapoomi, S., Ichiyanagi, T., Nakajima, H., Aimi, T., and Boonlue, S.* (2015) Biological activities of
integric acid isolated from the wood-decay fungus Xylaria feejeensis 2FB-PPM0O8M. Chiang Mai
Journal of Science 42(1): 71-79.

Boonrung, S., Mongkolthanaruk, W., Aimi, T., and Boonlue, S.* (2014) Cellulase and xylanase acting at
alkaline pH from mushroom, Leucoagaricus meleagris KKU-C1. Chiang Mai Journal of Science
41(1): 84-96.

Kanjanaputtipong, T., and Boonlue, S.* (2014) Species of arbuscular mycrrhizal fungi and their effects on
the growth promotion of Jelusalem artichoke (Helianthus tuberrosus L.) in non-sterile soil under pot
experiment. , Proceeding on the 4™ of International Conference on Sustainable Community
Development (CSCD), 11-13 June 2014, Centara and Convention Center Hotel, Khon Kaen,
Thailand.

Klinsukon, C., and Boonlue, S.* (2014) Diversity of arbuscular mycorrhizal fungi in eucalyptus (Eucalyptus
camaldulensis Dehn.) planted in saline soil area at Khon Kaen province., 887-891 p. Proceeding on
the 40" Congress on Science and Technology of Thailand (STT40), 2-4 December 2014, Hotel
Pullman Khon Kaen Raja Orchid, Khon Kaen, Thailand.

Priprem, A., Boonlue, S., Yodsing, N., and Khampaenijiraroch, B. (2014) Fungal infection enhanced
anthocyanin production in blue flowers of Clitoria ternatea. British Biotechnology Journal 4(7): 769-
777.

Yim, T., Kanokmedhakul, K., Kanokmedhakul, S., Sanmanoch, W., and Boonlue, S. (2014) A new
meroterpenoid tatenoic acid from the fungus Neosartorya tatenoi KKU-2NK23. Natural Product
Research 28(21): 1847-1852.

Sanmanoch, W., Mongkolthanaruk, W., Kanokmedhakul, S., Aimi, T., and Boonlue, S.* (2013) Isolation of
Ascomycetous Fungi, Neosartorya spp. and Screening for Its Antibacterial Metabolites. Journal of
Life Sciences and Technologies 1(3):180-183.

Sennoi, R., Singkham, N., Jogloy, S., Boonlue, S., Saksirirat, W., Kesmala, T., and Patanothai, A. (2013)
Biological control of southern stem rot caused by Sclerotium rolfsii using Trichoderma harzianum and
Glomus clarum on Jerusalem artichoke (Helianthus tuberosus L.). Crop Protection 54: 148-153.

Surapat, W., Pukahuta, C., Rattanachaikunsopon, P., Aimi, T., and Boonlue, S.* (2013) Characteristics of
phosphate solubilization by phosphate-solubilizing bacteria isolated from agricultural chili soil and
their efficiency on the growth of chili (Capsicum frutescens L. cv. Hua Rua). Chiang Mai Journal of

Science 40(1): 11-25.
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Boonlue, S.*, Surapat, W., Pukahuta C., Suwanarit, P., Suwanarit, A., and Morinaga, T. (2012). Diversity
and efficiency arbuscular mycorrhizal fungi in soils from organic chili (Capsicum frutescens L.) farms.
Mycoscience 53: 10-16.

Yiam-on, T., Riddech, N., Jaisil, P., and Boonlue, S.* (2012) Growth promotion of sugarcane by
phosphate solubilising bacteria in green house condition. Khon Kaen Agiculture Journal: 40

supplement 3: 185-193. (in Thai)
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Tongpim, S., Meidong, R., Yoshino, S., Okugawa, Y., Tahiro, Y., Taniguchi, M. and Sakai, K.* (2014)
Isolation of thermophilic L-lactic acid producing bacteria showing homo-fermentative manner under

high aeration condition. Journal of Bioscience and Bioengineering. 117: 318-324.
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Phinijmontree, Y., Meidong, R., Tongpim, $*. and Hintong, W. (2014) Evaluation of medium compositions
for producing cells and spores of probiotic Bacillus sp. B51f. Proceeding of the Seoul International
Conference on Applied Science and Engineering, 29-31 August 2014, Seoul, South Korea.

Balachandran, Y.L., Girija, S., Selvakumar, R., Tongpim, S., Gutleb, A.C. and Suriyanarayanan, S.*
(2013) Differently environment stable bio-silver nanoparticles: study on their optical enhancing and
antibacterial properties. PLOS ONE. 8 (10): e77043.

Jamjan, W. and Tongpim, S.* (2012) Soil Streptomyces from the conservation area of Chulabhorn dam
and their antimicrobial activities. KKU Science Journal. 40 (supplement): 202-211.

Ruamkuson, D., Tongpim, S. and Ketudat-Cairns, M.* (2011) A model to develop biological probes from
microflora to assure traceability. Food Control. 22: 1742-1747.

Montet, D.*, Alldrick, A., Bordier, M., Bresson, H., Chokesajiwatee, N., Tongpim, S., Valyasevi, R.,
Vithayarungruangsri, J. and Saletes, S. (2010) Future topics of common interest for EU and SEA
partners in food quality, safety and traceability. Quality Assurance and Safety of Crops & Foods. 2:
158-164.

Meidong, R. and Tongpim, S.* (2010) Effect of probiotics and antibiotics on biogas production from swine
manure in serum bottles. Proceedings of The 2010 International Conference on Environmental
Science and Development (CESD 2010), 26-28 Febraury 2010, Quality Hotel, Singapore.

Meidong, R., Sirirote, P., Nontaso, N., Khammeng, T. and Tongpim, S.* (2010) Comparison of biogas
production using swine manure derived from pigs fed with probiotics and tylosin. Proceedings of The
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Subsamran K, Mahakhan P, Sawaengkaew* J. (2015). Alkaline-acid pretreatment and enzyme hydrolysis
of vetiver grass for bioethanol production. Proceeding in The 4th International Conference on Life
Science & Biological Engineering (LSBE2015), 4-6 November 2015 ANA Crowne Plaza Hotel Grand
Court Nagoya, Japan. (Oral presentation).

Sotthisawad K, Mahakhan P, Vichitphan K, Vichitphan S. Sawaengkaew* J. (2015) Bioethanol
production from mushroom cultivation waste material using cellulosic enzyme by Local Penicillium
oxalicum HS1-3. Proceeding in The 4th International Conference on Life Science & Biological
Engineering (LSBE2015), 4-6 November 2015 ANA Crowne Plaza Hotel Grand Court Nagoya,
Japan. (Poster presentation).

Sawaengkaew* J, Mahakhan P, Janthasee P, Vichitphan K, Vichitphan S. (2015). Optimization of
cellulase production from Aspergillus tubingensis HS1-5 under solid state fermentation on Vetiveria
zizanioides. Proceeding in The 4th International Conference on Life Science & Biological
Engineering (LSBE2015), 4-6 November 2015 ANA Crowne Plaza Hotel Grand Court Nagoya,
Japan. (Poster presentation).

Moopram N, Mahakhan P, Vichitphan K, Vichitphan S, Sawaengkaew* J. (2015). Production of
carboxymethyl cellulase from sugarcane tops by Aspergillus tubingensis HS1-5 under solid state
fermentation. Abstract in The 6™ International Conference on Fermentation Technology for Value
Added Agricultural Products, 29 - 31 July 2015 Centara Hotel & Convention Center, Khon Kaen,

Thailand. (Poster presentation).
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Phankhamla P, Sawaengkaew J, Buasri P, and Mahakhan P. (2014). Biohydrogen production by a novel
thermotolerantphotosynthetic bacterium Rhodopseudomonas pentothenatexigens strain KKU-SN1/1.
Int. J. Hydrogen Energy 39:15424-15432.

Tamwattana R, Buasri P., Heprakhon N., Sinsang N., Phankhamla P., Sawaengkaew J., Mahakhan P.
(2014). Light Distribution Curve of LED Light Supplied Rhodopseudomonas pentothenatexigens
KKU SN1/1. Proceeding in Seoul International Conference on Biological Engineering & Natural
Science (SICBENS 2014) August 30-31, Seoul, S. KOREA (Oral presentation).

Buasri P., Phankhamla P., Sawaengkaew* J., Mahakhan P. (2014). Comparison of Hydrogen
Production by Rhodopseudomonas pentothenatexigens KKU SN1/1 using LED and CFL Lights.
Proceeding in Seoul International Conference on Biological Engineering & Natural Science
(SICBENS 2014) August 30-31, Seoul, S. KOREA (Oral presentation).

Kongkerd A., Mahakhan P., Sawaengkaew* J. (2014). Thermoalkaline Protease from a Newly Isolated
Bacillus pseudofirmus TWCH4. Proceeding in Seoul International Conference on Biological
Engineering & Natural Science (SICBENS 2014) August 30-31, Seoul, S. KOREA (Oral
presentation).

Moopram N, Mahakhan P., Vichitphan K., Vichitphan S., Sawaengkaew J. (2014). Cellulases Production
by Aspergillus tubingensis HS1-5 under Solid State Fermentation of Narrow-leaved Cattail (Typha
Angustifolia). Proceeding in Seoul International Conference on Biological Engineering & Natural
Science (SICBENS 2014) August 30-31, Seoul, S. KOREA (Oral presentation).

Sawaengkaew* J., Mahakhan P, Parnchai N. (2014). Alkaline protease from Bacillus pseudofirmus
WED-1 and its potential application as detergent industry. Proceeding in Seoul International
Conference on Biological Engineering & Natural Science (SICBENS 2014) August 30-31, Seoul, S.
KOREA (Oral presentation).

Buasri P., Sawaengkaew* J., Mahakhan P. (2013). Simulation of lighting controller for hydrogen
production by a purple non-sulfur photosynthetic bacteria, Rhodopseudomonas sp. Abstract in The
Bioenergy Korea Conference 2013 International Symposium November 12-14, Jeju, S. KOREA
(Poster presentation).

Sawaengkaew* J., Sarawan S., Mahakhan P., Vichitphan K., Vichitphan S. (2013). Bioconversion of rice
straw by cellulolytic producing yeast for cellulosic ethanol production. Abstract in The Bioenergy
Korea Conference 2013 International Symposium November 12-14, Jeju, S. KOREA (Poster
presentation).

Sotthisawad K., Mahakhan P., Vichitphan K., Vichitphan S., Sawaengkaew* J. (2013). Efficiency of acid
pre-treatment and crude enzyme hydrolysis of mushroom material waste by Aspergillus tubingensis
HS1-5 enhances ethanol production. Abstract in The Bioenergy Korea Conference 2013
International Symposium November 12-14, Jeju, S. KOREA (Poster presentation).

Lakum A., Sawaengkaew J., Mahakhan P. 2013. Biohydrogen production by purple non-sulfur
photosynthetic bacteria from commercial glucose and sugar from mushroom material waste acid
hydrolysate as carbon source and electron donor. Abstract in The Bioenergy Korea Conference

2013 International Symposium November 12-14, Jeju, S. KOREA (Poster presentation).
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Swangkeaw®, J., Vichitphan, S., Butzke C.E. and K. Vichitphan, K. (2011). Characterization of beta-
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Somdee T., Thunders, M., Ruck, J., Lys, I., Allison, M. and Page, R. (2013) Degradation of [Dha7]MC—LR
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Mongkolthanaruk, W. (2012) Classification of Bacillus beneficial substances related to plants, humans
and animals. Journal of Microbiology and Biotechnology 22: 1597-1604.
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Sodngama S., Sawadsitanga S., Suwannasai N., Mongkolthanaruk W. (2014) Chemical Constituents,
and their Cytotoxicity, of the Rare Wood Decaying Fungus Xylaria humosa, Natural Product
Communications 9 (2): 157-158

Boonmahome P., Mongkolthanaruk, W.* (2013) Lipase producing bacterium and its enzyme
characterization. Journal of life sciences and technologies 1: 196-200.

Mongkolthanaruk W.*, Tongbopit S., Bhoonobtong A. (2012) Independent behavior of bacterial laccases
to inducers and metal ions during production and activity. African journal of biotechnology 11: 9391-
9398.

Mongkolthanaruk W., Nagase M., Kawai Y., Tanigawa K., Li Y., Yamaguchi T., Aimi T. (2012) Evaluation
of histamine productivity of Tetfragenococcus halophilus isolated from salted mackerel (saba-
shiokara). Fish Science 78: 441-449.

Wan J., Li Y., Yi R., Mongkolthanaruk W., Kinjo Y., Terashita T., Yamanaka K., Shimomura N.,
Yamaguchi T., Aimi T. 2011. Characterization of the glycoside hydrolase family 15 glucoamylase
gene from the ectomycorrhizal basidiomycete Tricholoma matsutake. Mycoscience DOI
10.1007/s10267-011-0153-0

Mongkolthanaruk W., Cooper GR., Mawer JSP., Allan RN., Moir A. (2011) Effect of Amino Acid
Substitutions in the GerAA Protein on the Function of the Alanine-Responsive Germinant Receptor
of Bacillus subtilis Spores. Journal of bacteriology 193: 2268-2275.

Mongkolthanaruk W., Robinson C., Moir A. (2009) Localization of the GerD spore germination protein in
the Bacillus subtilis spore. Microbiology 155: 1146-1151.

Siripornadulsil  S., Mongkolthanaruk W. (2008) Optimization for cyclodextrin glucanotransferase
(CGTase) production by an alkalophilic bacterium, Bacillus sp. KKU Research Journal 13: 531-540.

Mongkolthanaruk W., Probnarong W., Lertsiri S., Dharmsthiti S. (2004) Growth and lipase production of
a psychrotrophic Acinetobacter calcoaceticus in an MSG-containing medium. The Journal of General
and Applied Microbiology 50: 29-33.

Mongkolthanaruk W., Dharmsthiti S. (2002) Biodegradation of lipid-rich wastewater by a mixed bacterial

consortium. International Biodeterioration and Biodegradation 50: 101-105.
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Surasak Siripornadulsil and Wilailak Siripornadulsil. (2555) Study of Cadmium-Resistant Bacteria. Final
Report, Synchrotron Light Research Institute (Public Organization), pp. 100.

3.3 UNAMANIGIBINTG ( * corresponding author)

Kamollerd, C., Surachon, P., Maunglai, P., Siripornadulsil, W., Sukon, P.* (2016) Assessment of
probiotic potential of Lactobacillus reuteri MD5-2 isolated from ceca of Muscovy ducks. Korean J Vet

Res. 56(1): 1-7.

Saengsanga, T., Siripornadulsil, W. and Siripornadulsil, S.* (2016) Molecular and enzymatic
characterization of alkaline lipase from Bacillus amyloliquefaciens E1PA isolated from lipid-rich food
waste. Enzyme Microbial Tech. 82: 23-33.

Khochamit, N., Siripornadulsil, S., Sukon, P., Siripornadulsil, W.* (2015) Antibacterial activity and
genotypic-phenotypic characteristics of bacteriocin-producing Bacillus subtilis KKU213: Potential as a
probiotic strain. Microbiol Research. 170:36-50.

Buahom, J., Siripornadulsil, S. and Siripornadulsil, W.* (2014) Probiotic properties of lactic acid bacteria
and Bacillus subtilis KKU213 mixed culture in broiler chicken. Proceedings of the 40™ Congress on
Science and Technology of Thailand (STT40). December 2-4, 2014. Khon Kaen, Thailand. pp. 657-
660.

Thongnok, S., Siripornadulsil, W. and Siripornadulsil, S.* (2014) The effects of arsenite [As(lIl)] oxidizing
bacteria and cadmium-tolerant bacteria, Cupriavidus taiwanensis KKU2500-3, on arsenic toxicity and
accumulation in KDML 105 rice. Proceedings of the 40" Congress on Science and Technology of

Thailand (STT40). December 2-4, 2014. Khon Kaen, Thailand. pp. 596-599.
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Hong, T.T.K., Siripornadulsil, W. and Siripornadulsil, S.* (2014) Oxidative stress protective mechanisms
of Cupriavidus taiwanesis KKU2500-3 under cadmium induction. Proceedings of the 40" Congress
on Science and Technology of Thailand (STT40). December 2-4, 2014. Khon Kaen, Thailand. pp.
586-590.

Chaowanaprasert, A., Siripornadulsil, W. and Siripornadulsil, S.* (2014) Application of antagonistic
bacteria for rice blast disease. Proceedings of the 40™ Congress on Science and Technology of
Thailand (STT40). December 2-4, 2014. Khon Kaen, Thailand. pp. 849-854.

Poomai, N., Siripornadulsil, W. and Siripornadulsil, S.* (2014) Cellulase enzyme production from
agricultural waste by Acinetobacter sp. KKU44. Adv. Materials Res. 931-932: 1106-1110

Siripornadulsil, W.*, Tasaku, S., Buahorm, J. and Siripornadulsil, S. (2014) Probiotic properties of lactic
acid bacteria Isolated from fermented food. Inter. J. of Biological, Vet, Agri. and Food Eng. 8(4): 366-
368.

Siripornadulsil, S., Sawangphon, T. and Siripornadulsil, W.* (2014) Cloning and expression of alcohol
dehydrogenase | and Il from the ethanologenic Zymomonas mobilis in Escherichia coli and potential
for bioethanol production. J. Pure and Appl Microbiol. 8(1): 21-30.

Siripornadulsil, S.*, Siripornadulsil, W. and Thanwisai, L. (2014) Changes in the cadmium-tolerant
bacteria Cupriavidus taiwanensis KKU2500-3 in response to cadmium toxicity. Canadian Journal of
Microbiology. 60: 121-131. Dx.doi.org/10.1139/cjm-2013-0713.

Siripornadulsil, S.* and Siripornadulsil, W. (2013) Cadmium-tolerant bacteria reduce the uptake of
cadmium in rice: Potential for microbial bioremediation. Ecotoxicology and Environmental Safety. 94:
94-103.

Siripornadulsil, W.*, Thongserm, M., and Siripornadulsil, S. (2013) Pathogenicity of halophilic Vibrio
harveyi in giant freshwater prawns (Macrobrachium rosenbergii De Man). Aquaculture Research.
doi:10.1111/are.12144.

Punjee, P., Siripornadulsil, W. and Siripornadulsil, S.* (2013) Effects of Cadmium-resistant bacteria,
Cupriavidus taiwanensis KKU2500-3, on KDML 105 Rice to Cadmium toxicity. Oral presentations /
Current Opinion in Biotechnology 24S-S33. http://dx.doi.org/10.1016/j.copbio.2013.05.059.

Khochamit, N., Siripornadulsil, S., Sukon, P. and Siripornadulsil, W.* (2013) Characterization of
bacteriocin-producing Bacillus subtilis KKU213 and its potential as a probiotic strain. Oral
presentations / Current Opinion in Biotechnology 24S (2013) S36. http://dx. doi.org/10.1016/
j.copbio.2013.05.069.
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Rajamani, S., Siripornadulsil, S., Falcao, V., Torres, M., Colepicolo, P., Sayre, R.T. (2007)
Phycoremediation of heavy metals using transgenic microalgae. In: Transgenic Microalgae as Green
Factories. Rosa Leon, Aurora Galvan, Emilio Fernandes, eds. Landes Bioscience. Texas, USA. pp.
99-109.
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Surasak Siripornadulsil and Wilailak Siripornadulsil. (2015) Study of Cadmium-Resistant Bacteria. Final
Report, Synchrotron Light Research Institute (Public Organization), pp. 100.
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probiotic strain. Microbiol Research. 170:36-50.
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accumulation in KDML 105 rice. Proceedings of the 40" Congress on Science and Technology of
Thailand (STT40). December 2-4, 2014. Khon Kaen, Thailand. pp. 596-599.
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	หมวดที่ 3.  ระบบการจัดการศึกษา การดำเนินการ และโครงสร้างของหลักสูตร
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	44.3.4 ผู้ประเมินผลการสอบต้องเป็นกรรมการสอบทุกคน การประเมินผลโดยอาจารย์ที่ปรึกษาและอาจารย์ที่ปรึกษาร่วมให้นับคะแนนเป็น 1 และให้ถือผลการประเมินตามมติกรรมการจำนวนไม่น้อยกว่า 2 ใน 3 ของจำนวนกรรมการทั้งหมด
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