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UfURnsansnRegiangdunsd

Microbial Secondary Metabolites Laboratory
ATVINYINNIQAAMINTTY

Industrial Microbiology

U uRn159a¥ eI NIsanavng sy
Industrial Microbiology Laboratory
ATVINY MO THALHERS T

Food and Dairy Microbiology

U UANI98TIINe MBI ThasNENS TN
Food and Dairy Microbiology Laboratory
woulwdanngdunsd

Microbial Enzyme
UftRnseuleiangdiunid

Microbial Enzyme Laboratory
\demAstanmaingaunie

Microbial Biofuel
UftRmademasianimaingaurid

Microbial Biofuel Laboratory

3. NNV NAINAIUNITNEAT TAKA

*SC713 401

Joqaunsd

Microbial Fertilizer

2(2-0-4)

2(2-0-4)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

2(2-0-4)

1"




*SCT713 402

*SC713 403

*SCT713 501

**SC713 502

*SC713 503

*SC713 504

**SC714 505

**SC714 506

MD623 318

*¥*SCT13 704

*SC713 705

*SC714 701

*SC714 702

*SC714 703

SC002 001

*SC714 785

*SC714 796

U UANsJeqdurisy
Microbial Fertilizer Laboratory

ATVINY1veIRURArNITUSEENALERaUNISlumanuns

Soil Microbiology and Application of Microorganisms in

Agriculture
a. nguivdendrudewnden ldun

Q8T
Aquatic Microbiology
UTRmMsgaTaive e
Aquatic Microbiology Laboratory
AYYINY101NA
Aero microbiology
@UIMNLIFUVIAUIA
Sanitary Microbiology
90TMeAwIndey
Environemntal Microbiology
UftRns9atiinedundon
Environemntal Microbiology Laboratory

5. ngu3vaandnun1sunng laun
QaiAnedelsn
Pathogenic Microbiology

6. nguAvuFandudue Tdun
atAuar sl UTEnITIaY
Statistics and Research Methodology in Microbiology
nsldnauiiunesdmsugadvine

Computer Application for Microbiology
Tygnlununiize

Cyanobacteria

lawnuinen

Lichenology
nswssuanunieslunsianiamativiveuasnisinau

Preparations for Cooperative educations in microbiology
and works
1A = )4 =2y a b4 1
7. nguivndanduiinanusazannadnuldun
nswssuAUNTeunoulfURNuaniafnudmwsutndne
AN INE AN
Orientation to Co-Operative Education for Science Student

ANfAfNYIMPURATIINEN

Cooperative Education in Microbiology
NSANTUNINRATYVING

Practical Training in Microbiology

1(0-3-2)

2(2-04)

2(2-0-4)

1(0-3-2)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(0-3-2)

4(3-3-1)

2(2-0-4)

2(1-3-2)

2(2-0-4)

2(2-0-4)

2(0-6-4)

1(0-2-2)

6 WA
(0-18-9)
2 (0-6-12)
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3.1.3.3 NUINIYLADNLES

Trindnwiaansdeussusredvnaenasniladauluuniingndgvaunnuy ussdaa1vu

m3finwdu lneldsumuiureuainaaznssunsusmvangns Sunulitesndt 6 nein

ANDSUNTEUUSHEIYN

000 s faLa 3 fausn sueds sedvlunnndvdneill dfpuminends

050 xxx AAY 3 fsn unede snednlusiaaarduniw

SC10 wag 11 xxx AILAY 2 MLSA U8 IBIUSNT LAz luavIvTIINGT ANLINGIAIERS

SC20 wag 21 xxx ARV 2 FILSA UL8de IUIAS kagdvluanuiveil AugInerans

SCA0 wag 41 xxx MILAY 2 FILSA U8 IMUIAS kagdvluanaimaAmnans ANLINEAEns

SC50 wag 51 xxx AIAY 2 FLSA L8 IMUSAS wagdvluanainidnd Auginedans

SC60 LAy 61 xxx AILAY 2 FILSN MUIEDHT IWIUINNT wagIPUEIVTIVEDR ALINYIFNERS

SC70 uag 71 0 MLAY 2 FIUsN vianeis 3w1U3n1s uagdnluavivngadaing) angineimans

SC80 wag 81 xxx MILAY 2 FLsA U8 IUINIT tagdvluananinduad augIneiaans

SCO0 waw 91 xxx Flaw 2 Fawsn Mueds Iu3ns wardrluarinasndey Auginemans

SCT0x xxx MUNBRY IRATIETVIVINIG N1ATWIRATYINGT AEINEIFNENT

MD623 xxx FIIaY 3 AILIN MU A1UTIVIRATTINGT AEWHNEAIENS

SCT1x xxx HLaUFaT 3 e isﬁu%uﬂﬁaqwzLﬁwﬁ‘awaaawUﬁﬂuﬂumé’ﬂqmﬂ%mm’m% Tgdwan 1, 2,
3uay 4

SCT1x oo Faaudiad 4 anefs anegdvsngg Tun1ainn9adninen iSesmudidude

1 vneds Snitugiuiiduin i
2 vnedia I uFennieuiugeans
3 D I NEoNN I IUNALULAETINNLALRRAIMINT Y
4 Y889 IV URDNNIPUNYAT
5 mneds S ndenmeiudindon
6 RUNYDS IV UABANIIAIUNITUNNE
7 vaneds Adenyneinudue
xxx 761-763 MNUINTdULUITEAUUS QY93
xxx 774 wungdaidgymiiaeseaulianns
xxx 785 AN180IY1@NRNAANY
xxx 796 MU180IY NN
SCT1x s SFausiad 6uas 7 e sduflveduluusazmuan
* yneds seividaln
= g edmTasunlas
# el nednineamadousoundn
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3.1.4 A29819NUNITANEN

I 1 aan1sAnedi 1 wlein
SC101 001 Y¥nen 1 3(3-0-6)
Biology |
SC101 002  UHURNISTIINeT 1 1(0-2-1)
Biology Laboratory |
SC201001 Al 1 3(3-0-6)
General Chemistry |
SC201 002 UfTRnsadivhly 1 1(0-2-1)
General Chemistry Laboratory |
SC401 203  wAAAdEAMSUINIMEARSTININ 1 3(3-0-6)
Calculus for Biological Science |
*5C501 000 Mandilesdu 3(3-0-6)
Elementary Physics
*SC501 003 UiTRn1sHANdTl 1 1(0-3-2)
General Physics Laboratory |
000 101 29BN 1 3(3-0-6)
English |
FAIMIUNUBANAINZTUIEIY 18
UMUK AR 18
I 1 mansinendi 2 wiqein
SC101 003  ¥33nen 2 3(3-0-6)
Biology I
SC101 004 UHURNISTIINE 2 1(0-2-1)
Biology Laboratory ||
SC201 003 adivily 2 3(3-0-6)
General Chemistry |l
SC201 008 UjtRnisedivialy 2 1(0-2-1)
General Chemistry Laboratory |l
SC401 204 wPaARAdIMSUINEIAEASTININ 2 3(3-0-6)
Calculus for Biological Science |l
*SC711 103 9a%3Imen 3(3-0-6)
Microbiology
*SC711 104 U URNI59aTImNeN 1(0-3-2)
Microbiology Laboratory
000 102 NYIBINY 2 3(3-0-6)
English I
000 174 Vinwensiseus 3(3-0-6)
Learning Skills
sauIUMneRnamzilouiEau 21
FUTUIUAUBANGZEN 39
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U 2 aman1sAnedi 1 wlein
SC201 101 \niTBurEnugu 3(3-0-6)
Basic Organic Chemistry
SC201 102 UFTRnsIAfiBunTstugw 1(0-2-1)
Basic Organic Chemistry Laboratory
*SC712 105 Mg UAAT 3(3-0-6)
Mycology
*SC712 106 UIRn1sIneiing 1(0-3-2)
Mycology Laboratory
*SC712 109 HnAIne1vegiuvsd 2(2-0-4)
Microbial Ecology
*SC712 110 UjURmsineing1veqaunsd 1(0-3-2)
Microbial Ecology Laboratory
000 103 AYBINGY 3 3(3-0-6)
English Il
000 147 ANARSUDIAIINAY 3(3-0-6)
Science of Happiness
000 173 SR NPT 3(3-0-6)
Energy and Environment
FTUIeinamslsuEeY 20
FUIUIURUBAAGZEN 59
Ui 2 man1sAnendi 2 nienn
SC112501  Wugmandidosdu 3(3-0-6)
Elementary Genetics
SC202 401 IIATIZI 2 2(2-0-4)
Analytical Chemistry
SC202 402 U{URMTATIATIEN 2 1(0-3-2)
Analytical Chemistry Laboratory |l
SC602 003 ednLdesiu 3(3-0-6)
Elementary Statistics
»SC712 107 mslfiaTesiiomegadainen 2(1-3-5)
Instrumental Usage in Microbiology
*SC712 108 wanIyAmmegadineuaseuasnsdeluviesuuininis 2(1-3-5)
Microbiology Professional Rules and Laboratory Safety
000 104 AYIBINAY 4 3(3-0-6)
English IV
000 153 gﬁﬁzyzywﬁaaﬁu 3(3-0-6)
Local Wisdom
sauIUMneRnamzIlouEau 19
FUIUIUNUBANAZEN 78
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U 3 mansAnedi 1 wiena
*SC713 111 menlasa 2(2-0-4)
Virology
= SC713 112 UUin1sinenlasa 1(0-3-2)
Virology Laboratory
SC703 113 a3vIMevesdiuvsd 3(3-0-6)
Microbial Physiology
SC703 114 UURN1sasTIne1veqaunsd 1(0-3-2)
Microbial Physiology Laboratory
SC803305  Fuadlitugiu 3(3-0-6)
Basic Biochemistry
SC803 306 UftRnsTuadfugu 1(0-3-2)
Basic Biochemistry Laboratory
MD623 328 mengiAufiu 3(2-3-5)
Immunology
000 158 WTInYUBULENITEYUTYUYY 3(3-0-6)
Community Ways of Life and Community Learning
XXX XXX v ndends 2 weha
Free Elective
suILIUKLBARAmZITYUEEUY 19
FUIUIURUBANAZEN 97
I 3 mannsdnendi 2 wiqein
LAUUNA WHUEUA AN
** SC713 115 Aguuailsguuuiissuy 1(1-0-2) 1(1-0-2)
Systematic Bacteriology
* SC713 116 UJURMIIneuuailiseuuuiiseuy 2(0-6-3) 2(0-6-3)
Systematic Bacteriology Laboratory
*SC713 117 ugransvesqaunse 3(3-0-6) 3(3-0-6)
Microbial Genetics
*SC713 118 UURNsWugAansveaunsd 1(0-3-2) 1(0-3-2)
Microbial Genetics Laboratory
*SC713 120 nwdanguiienuddermnainenaans 3(3-0-6) 3(3-0-6)
English for Sciencetific Research
*SCT13 773 1AlATIUINY 1(0-3-6) 1(0-3-6)
Project Proposal
XXX XXX A udon 4 e 6 Mienn
Elective course
000 145 AMzuazNIIANg 3(3-0-6) 3(3-0-6)
Leadership and Management
samduuneinamzideuiten 18 20
FIMUIURUAREEY 115 117
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I 4 mensFnendi 1 (wauund) wenn
**SCT14 761 duuwn 1(0-3-6)
Seminar
XXX XXX Jden 7 wiein
Elective course
XXX XXX A ndonids 2 wiaein
Free Elective
sIUIVALBARAIMZITBUIEEUY 10
FIUIUNUBANAZEN 125
I 4 mensinendi 2 (wauund) wienn
*SCT13 119 Msdnn1swazUseiuamun el UAns9a833nen 2(2-0-4)
Microbiological Laboratory Management and Quality
*SC714 774 1ASInIsIve 2(0-6-12)
Research Project
XXX XXX A uden 5 RUEAR
Elective course
XXX XXX L ARIRIGE] 2 WA
Free Elective
suIUIUKLBARAmZITBUEEUY 11
FUIUIURUBANAZEN 136
I 4 mens@nedt 1 (Wauania) A elinl
SC714 785 ANfafn¥IMNPIUATIINE 6
Cooperative Education in Microbiology
sauIuIUnLeinamzideuiEeY 6
FIMUIURUAREEY 123
I 4 mensEnedt 2 (Wauavia) A elinl
*SCT13 119 Msdnn1swazUseiuamn e UANs9ad33nen 2(2-0-4)
Microbiological Laboratory Management and Quality
**SC714 761 duuun 1(0-3-6)
Seminar
*SCT714 774 1A59n15398 2(0-6-12)

XXX XXX

XXX XXX

Research Project
Awnden
Elective course
BLAIGRRIGE
Free Elective
sauILKLeIna L TouEEUY

UKL BAREZEU

(4) viehin

4 BUwAR

13
136
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3.1.5 A195U1ESI187UN

000 101 AMwB9NgE 1 3(3-0-6)
English |
deulvvesedn il
MsWainwEnse Weu wa il tieaansadeaslaluinussdriuwaglunsiGou
Development of reading, writing, speaking, and listening skills for use in every-day life and learning.
000 102 MYDINGE 2 3(3-0-6)
English Il
Feulvvesedm : 000 101
msmuinwen1se1u Weu e f doannsadomsliluiinusysfuarlunsSoulussduiigauan
AdeuluAvn 000 101
Development of reading, writing, speaking, and listening skills for use in every-day life and learning
at a higher level than the course 000 101
000 103 AWDINY 3 3(3-0-6)
English Il
Hewlvwessedw : 000 102
nsiALIinYen 58U Wew e e diaue eduse toludiauszdnfumsiteu uas o1dn
Development of reading, writing, speaking, listening, presenting, and discussing in every-day life,
learning, and occupation.
000 104 AwBnge 4 3(3-0-6)
English IV
Feulvvesedu : 000 103
msmuinwgnseu e e s tiiaue eiuse Teludiauszdriu msSeu waz endn Tusziud
auuanfideuluie 000 103
Development of reading, writing, speaking, listening, presenting, and discussing in every-day life,
learning, and occupation at a higher level than the course 000 103
000 145 a1eFUaEN15IANTT 3(3-0-6)
Leadership and Management
Hewlvvessedv : i
wnAnuaznguiifeafuamziii yadnnw dnwazuazunumiiin msadeiinny uaznsvhauduia
wanMILagnnuinIsians nsdanmsdaies msdansfuniigingm nsdanisfunisiasuuias msdansfuai
Fowda msdanislenagns wumalumsimuwinesnisdudin waznsdans
Concepts and theories of leadership, personalities, characteristics and roles of leadership, team
building and team working, principle and theories of management, self management, crisis management,
change management, conflict management, strategic management, development of leadership and
management.
000 147 AEA3UDIAIUEY 3(3-0-6)
Science of Happiness
Foulvvesseiv L
wwIRAwazANdAYveIANaY TRvesrNgy AaUsnisanlivtinegdianuay nsufiR auliAnge
AMEMINBRaEauNIEN19le MIaiudinegaligursenn
Concepts and importance of happiness, dimensions of happiness, the art of happy lifestyle, practice
for physical and mental well-being, aesthetic lifestyle.
000 153 giidysyinsiu 3(3-0-6)
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Local Wisdom
Heulvvessede : lfl
LLmﬁmaqgﬁﬂiymwﬁmﬁu Qﬁi‘]@mwﬁaﬂauﬁ’ﬁﬁmsﬁﬁﬁfﬁm niidy yviesdufuiauInIsves
yuvy pidegviesiutunansynumadiesuaznszualaniiinig mewanngfitygywiosiu
Concept of local wisdom, local wisdom and ways of life, local wisdom and community
development, local wisdom and impact of social and globalization, local wisdom development.
000 158 T InYuvULATNTITEUIYUTY 3(1-6-4)
Community Ways of Life and Community Learning
Feulvvessedvlad
et msidadeyuvy wdnmsiaunyey Jeyauaziaiellodmiunsfnuyusy M3 Wou
lasaMsfnyiaruInisyusy nsasiulaseinisuasnsusediulasenis Ydinisnisseuisusy luneauy
Folkways, community diagnosis, principle of community development, data and instrument
for community study, community study and service project writing, project operation and evaluation, practice
on community learning in fieldwork
000 173 WAsuuazAwwInday 3(3-0-6)
Energy and Environmental
Heulvvesseden : lid
ﬁismwaﬂuaqwé’amuuaz?ﬁmé’au maﬂiwwaﬂamﬁifmﬂﬁﬁ@iaamumiaiwé’mul,l,azﬁqan”a:u WNAUDY
mslindsnureinuarduindey ndnvesnstestusazisuilamiundinuuasduandey nsdnudymen
ninuuazAwndonlutiagy
Nature of energy and environment, impacts of globalization on energy and environment situation,
result of energy consumption and environment, principle of prevention and solution for energy and
environment, case studies on the current problems in energy and environment.
000 174 ¥inwen1siseus 3(3-0-6)
Learning Skills
Heulvvessedvn : lid
wnAnLazamdAueainurnsSeuiluanssuil 21 n133Aaa nMsAnBileTgh Msdaassunas
ANTAUNA NITUENIFITEUNA N15UTELEU A9 n1siTunay Yaueluldaivsinis 95581U55uazAY
Lﬁ&]ﬂ@lﬁﬂ%’]ﬂa‘mﬂﬁi
Concept and importance of the 21° century learning skills, digital literacy, analytical thinking,
selection of information sources, information seeking, evaluation, analysis, academic writing and presentation,
academic ethics and integrity.
SC002 001 NMEwWRBNANNNSBNRaUUURMUaRafnwd mSutnAnwAuEINemeans 1(0-2-2)
Orientation to Co-Operative Education for Science Student
Soulvvesmedn  lid
AnevsuiiiewIsumnumiouneuluufuRnuaniafnunluiadene 16un msuugthaniafinu nns
Feuanmne/anvsnodidnvseinddmivatnsnu madeulsziRdwd uaznisdenanudszneuns yadnami
7 waAnssudialunisiautazinsemludsay nsdeansedaieassd madanisviausudugdueged
UsdnSam vinwenedenuuaznisegsen walansWlisusenuwazn1siiiaue MintenIinnskayivIdn lang
Gatlaek
Training in preparation for co-operative education provides skill sets in various topics, such as
introduction to co-operative education, writing job application via letter/email, resume writing, choosing the right
industry and company, sood personalities, good behavior in working place and social etiquette, creative
communication, techniques for efficient interpersonal skills, social survival skills, techniques for report writing and

presentations, academic and professional skill in particular discipline
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http://jobsearch.about.com/od/JobApplicationLetter/a/job-application-letters.htm
http://en.wikipedia.org/wiki/Etiquette
https://www.facebook.com/SocialSurvivalSkills
https://www.facebook.com/SocialSurvivalSkills

ABLUG): fnsussfiunadu S/U
SC101 001 ¥3nen 1 3(3-0-6)
Biology |
Houlvvesseden : lfl
wanMIeiiner Tassaiauaswihiivenead wdnufudin  msduRusseiueaduagiug
mans lassaauasadsingvesdnd  Anaineuayineimansauindon
Principle of biology, structure and function of cells, energy and life, cellular reproduction
and genetics, structure and physiology of animals, ecology and environmental science
SC101 002 UfUANTYIIMEN 1 1(0-2-1)
Biology Laboratory |
Feulvvessreinn : SC101 001 wios183MAIUSCI01 001
nsnaaeslfiinisiidenaqesiuizn SC101 001 F¥inen 1
Laboratory experiments to accompany SC101 001 Biology |
SC101 003 ¥3Inen 2 3(3-0-6)
Biology Il
Heulvvesseden : lfl
Faunsmedine auvanvanevesddiiin Taswaduasvihdvensadiderdofia uaz
#3TIN1VeINY MIFURUTHANITTYTRRY NMsFuATIERmBLEY lnruin1swasnsandesluiy
Biology evolution, biodiversity, structure and function of plant cell, plant tissues and
physiology, plant reproduction and development, photosynthesis, nutrition and transport in plants
SC101 004 UfjuRAn1532nen 2 1(0-2-1)
Biology Laboratory I
Foulvressneden | SC101 003 #0183 MAIUSC101 003
nsnaaeslfiinisividenadesiuizn SC101 003 F¥inen 2
Laboratory experiments to accompany SC101 003 Biology |l
$C112 501 Wugeansilesdu 3(3-0-6)
Elementary Genetics
fﬁauiﬁuﬁumiwﬁsm : SC101 001, SC101 002, SC101 003, SC101 004
UseTAveinniugmans NMskusLeaduasn1saiagasduiug N15a18mnentiugnIsuauN)Uel
LPALAZUDNMLDNYVDANWAS A1THUTNTTU NITLARIDBNVBITU NITAIVANNITYINNUYRIAY Atz duiildly
fiugrmans n1snanewugsrsuIunaslaslulen fafiiadada msaenendnuaiugnssuiignaiuausesiuiioguen
Tumdea WugAEansveINywy WugA1ansvo9aunId fugean SUsErINTLagITauINIg N13a18NenanN YL
Uuna nsidenlsanagsamdniulug msimunmanaznisanevendnvariugnssuiignaluauieiuiieguy
Taslulesme Wiugimnssundesdu waramuimaiugmansidunyl
History of genetics, cell division and gametogenesis, Mendelian and non-Mendelian genetics,
genetic material, gene action, gene regulation, probability in genetics, gene mutation and chromosome
aberration, multiple alleles, cytoplasmic inheritance and maternal effect, human genetics, microbial genetics,
population genetics and evolution, quantitative inheritance, linkage and recombination, sex determination
and sex-linked gene inheritance, elementary genetic engineering, and current topics in genetics
$SC201 001 tAsivialy 1 3(3-0-6)
General Chemistry |
Feulvvosredu : laifl
USunauduius Tnssadnseznon sussiall uia vouds veavauazaisazany gauvnadn Lagsyuy
nmsaeleudiannseu
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Stoichiochemistry, atomic structure, chemical bonding, gas, solid, liquid and solution,
thermodynamic and electron transferring system
$C201 002 UtiAnsadinaly 1 1(0-2-1)
General Chemistry Laboratory |
Heulvresseden : SC201 001 wdesedwAIu SC201 001
UfTRnsieafuidenluden sc201 001 il 1
Laboratory experiments to accompany 312 101 General Chemistry Laboratory |
$C201 003 sl 2 3(3-0-6)
General Chemistry Il
Feulvwessieden : SC201 001
Jaunaransiall aunawndl aunalosstin A519570 19IHSUWMTN 519NIUTTY weilTedes
arufiesiumaaiiauds uasalidundon
Chemical kinetics, chemical equilibrium, ionic equilibrium, periodic table, representative
elements, transition elements, nuclear chemistry, introduction to organic chemistry and environmental

chemistry
$C201 004 UftiAMsAsivialy 2 1(0-2-1)
General Chemistry Laboratory I
Heulvvesseden | SC201 003 vidomedmAIu SC201 003
UftRnsfeatudenilidn 5201 003 il 2
Laboratory experiments to accompany 312 103 General Chemistry |l
$C201 101 AfBunddiugnu 3(3-0-6)

Basic Organic Chemistry
Geulvvessedvn - ldfl
Tnssadsesnen Wussied arufidavesiuszuarlinana levdlawdu msideulassadng vyileddy
praninlalasasuey wealu weoadu wealaduslsun@nlalasaisuou Luudu amaslowil Loarauglan
woanegenuaviluea Snes dwenlyd woadlanuasAlnu nInAISUBNTANLAYOYILS Lallu
Atomic structures, chemical bonds, polarity of bonds and molecules, hybridizations, structure
writing, functional groups, aliphatic hydrocarbons, alkanes, alkenes, alkynes, aromatic hydrocarbon, benzene,
stereochemistry, alkyl halides, alcohols and phenols, ethers, epoxides, aldehydes and ketones, carboxylic
acid and their derivatives, amines.
$C201 102 UftiRnsindidunddiugnu 1(0-2-1)
Basic Organic Chemistry Laboratory
Geulasedn: 5C201101 wiaseIvneusiu SC201101
ViR sfestuieniluin sc201101 indduvdditoy
The laboratory experiments related to contents in SC201101 Basic Organic Chemistry
SC202 401 LASAATIZH 2 2(2-0-4)
Analytical Chemistry II
fﬂiauiwuaﬁwﬁsm : SC201 001, SC201 003, #58 SC201 005
unifiistuiaiitiesen udnniseiBiesedludeUiuna nseunauiuiuduius waznis
AaTgRveyaLaaa mwﬁLLazmiﬂizqﬂﬁmaqmﬁLﬂswﬁﬁmﬂ%uwm%uﬁugm%mmﬁmeﬁﬁlﬁmﬁ’uﬂ%mml,l,az
Mstahmin nsesedlagUsinnsasduioniunisimmsansa-waluansazanoiin wazansazaefiliidui ms
Tnwsauuunnazney mslnmsauuudaend waznislnmsauuuansusenoudeusluasazatotiuarlalevh ans
JirsrelagnstaiminessuninisanasneuLarssEAY
Introduction to analytical chemistry: Principles of analytical chemistry concerning
guantitative analysis, stoichiometric calculation and statistical evaluation of analytical data, theories and
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application of classical quantitative analysis concerning volumetry and gravimetry, volumetric methods
emphasized on aqueous and non-aqueous acid-base titration, precipitation titration, redox titration and
complexometric titration, gravimetric methods including precipitation and volatilization
$C202 402 UURANISLANIATIER 1(0-3-2)
Analytical Chemistry Laboratory I
Heulvvessedvn | SC202 401 wdesedwAIu SC202 401
Andulviin@nuildduiae uazBoudifsafumaiefigniosveanisiinsgiluldeiuusenis
AnreflagUSmsualnenistaimin nmamnassaenndesiuionluin 312 242 wiliased 2
A laboratory course to acquaint students with proper techniques in classical quantitative
methods of analysis by volumetric and gravimetric analysis, the experiments are related to contents in 312
242 Analytical Chemistry |l
SC401 203 uARARAAMIUINYIANEASTINN 1 3(3-0-6)
Calculus for Biological Science |
Heulvvessredvn : il
sadaiiesed  Afauaranusioilowesilaidudiadsiuunier syiusvesiladduiuys
Weuazn1sUszgnd U3
Analytic geometry, limits and continuity of real valued functions of one variable, derivatives
and their applications, integrals
SC401 204 uARAREAMIUINEIANEATTININ 2 3(3-0-6)
Calculus for Biological Science Il
Feulvvessiedvn | SCA01 203
wAlAran15UTIuS nsussgndvesUiusvesilanduiiudsifed fadunanediuls Allnuay
museiflesasividunaneils eyiuddes dvuuazoynsuetuivesiILaTe
Techniques of integration, application of integration of variable, functions of several
variables, limits and continuity of functions of several variable, partial derivatives, sequence and series of
real numbers
**$C501 000 Wandiasdu 3(3-0-6)
Elementary Physics
Heulvvessiedvn : il
NouiaznsUTEENAveINaMEns naransveedlua ANusauLaraunamans nazalin-
Sianvselingd WHes viruenans Hdndoznon Mudupnnngsd
Theories and applications of mechanics, fluid mechanics, heat and thermodynamics, electric
current electronics, acoutics, optics, atomic physics, radio activity
**$C501 003 UfUANsHENdMILU 1 1(0-3-2)
General Physics Laboratory |
Houlvvessedon : lfl
Uﬁﬁ’ﬁmitﬁmﬁuLﬁ@ﬁﬁ%ﬁ\lﬁﬂésxﬁuﬁugm 10-12 4 Rnns
Ten to twelve experiments on basic physics
$C602 003 adRLTaedu 3(3-0-6)
Elementary Statistics
Feulvvosredu : il
ANUVNIETOIEDA Toyauasn1sin 35n15M9adA ANUTdU MLUIEEN N1SLANKIIAIY
Wrazidu N1TLANUIINITANAIDEN NTUTEUIUAT NITNAFRUANNATIU N1THATILNIAMULUTUTIU N1TIATIENR
ToyalBeduun NMFIATIEINITIAnRLATandUTUSITuAY
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Meaning of statistics, data and measurement, method of statistics, probability, random
variable, probability distribution, sampling distribution, estimation, testing hypothesis, analysis of variance,
categorical data analysis, linear regression and correlation

SC703 113 d353N81v099aUN3e 3(3-0-6)

Microbial Physiology

Soulvvessnedn : SC702 101 wdo SC711 103, SC702 102 vide SC711 104

Tassawoasadeduniduazwing n1siiquesqaurdiaznisnuny Msvudsansimidiesn
VoULARAUNTE Msadrndinuefifl lwunvedduveiunideslalnsu arsaslulawmse ludu awesea uax
a1sUsgneululasiau nseviunisasiansnesiilu Asuwasizifu NsaIvANWLIUBATY

Structure in microbial cell and its function, microbial growth and its control, transportation
in and out of microbial cell, adenosine triphosphate (ATP) generation, metabolism of the autotrophs,
carbohydrate, fat, sterol, and nitrogen compounds, amino acids, purine and pyrimidine production, control
of metabolisms

SC703 114 U{URNsaTIMEvRaUNIe 1(0-3-2)

Microbial Physiology Laboratory

Heulvvesseden : SC703 113 wiomeimAiu SCT03 113

Windlnsladlodu ﬁaﬂisuﬁugaﬂmﬁzyﬂuawaw%'ﬁ N3INNI5L93 YR sUATse TUslanataves
wupilise touledalalasTuasasiuiniuanln@inavedgaunsd n1snseiunsasaLaznIsenveoulnalaives
wunitiSe navesgamndl AriuTulazAemesueniiifnomalaiamesgaunis Svinavesssdsansililowanuaslvlla
FueARITUABN1ITENTINYDIRAUNSE

Prodigiosin pigment, antimicrobial activity, bacterial growth curve, bacterial protoplast,
microbial dehydrogenase and beta-galactosidase enzymes, activation of bacterial spore and germination,
effects of temperature, humidity and water activity on microbial growth, effects of ultraviolet radiation and
photoreactivation on survival of microorganisms.

** SC711 103 9a%7men 3(3-0-6)

Microbiology

Heulvvesseden : lfl

NANN1IMUTBINABIYaNTIAUT LAY nEnmsdmiunisUaenite ﬂ’mﬁué’ﬂmvﬁaqaum“ﬁ'ﬁ
nsi3ente MsdnsuunUstinnuesuuadise Wes Thia uavamse Tnvunnis NI54A38Y NITANY LAZAITYINAIEUD
9AuMId LuuNUeATY WugAtanivesgdunid Qidufuingt lsafitAineingdunid
atAneveshu th tide ewns uu uazgmamnTIY

Principle of various types of microscope, aseptic techniques, microbial preservation,
nomenclature and classification of bacteria, fungi, viruses and algae, nutrition, growth, death and destruction
of microorganisms, metabolism and microbial genetics, immunology and microbial disease, microbiology of
soil, water, waste water, food, milk and industry

** SC711 104 U{UAN59aTInen 1(0-3-2)
Microbiology Laboratory
Feulvvesedu : SC711 103 ioseimAIUSCT11 103
nsléveaufiRnnsgatainerfunuzin nsldndesqanssmi mawieuenadisndeuas mavh
Tiaenide maliafisidunwadnine msuastudwauaduni mafinvidon mafeuduueiids  msviiae
wazmsfudansiaiguentogdunid Anvaudthinmemduaiuvisssnmsveuaiide U§Asenmnegnou uay
N5FUNAN NMINTINREUNTENNGAY wavia mimmmﬁ;ﬁuw%ﬁuﬁlﬂumLLaxmmi

Introduction to the use of microbiological laboratory, the use of microscope, media

preparation and sterilization, essential microbiological techniques, enumeration of microorganisms, study of

fungi, bacterial staining, destruction and inhibition of microorganisms, study in some biochemical
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characteristics of bacteria, precipitation and agglutination reactions, determination of microorganisms from
soil, drinking water, milk and food
** SC712 105 ANning 3(3-0-6)
Mycology
Houlvwessiedvn - SC711 103, SCT11 104
FugnAneialy a3sine winueddu ﬁuqmam%ua:miﬁuﬁuﬁ}uaaﬁam MIINTUNYTZLAY
voudoslusrandnslusnoniant ansilulnan wazildla Anuddyuendesmenmsunmed nsinuas uwas
gramngIy mNdiuSvestonfudditinyindu
General morphology, physiology, metabolism, genetics and reproduction of fungi,
classification of fungi in Kingdom Protoctista, Straminopila and Fungi, importance of fungi in medicine,
agriculture and industry, fungal relationship among other living organisms
**SC712 106 UJURNTIMeiae 1(0-3-2)
Mycology Laboratory
Heulvvesseden : SC712 105 vieseiviaiu SCT12 105
ﬁ’]ﬁm%ﬂm@’]%’ﬁl,gﬂﬂl,%ﬁ] L%ﬂﬁﬂﬂ’ﬁﬁﬂ‘lﬁ’ﬂ%@ﬁ’] ﬁ’ﬁLQ%QJ}LLazﬂWi?{%’N?{UE}‘SﬁJaQngaiﬁ ﬂ?iLLEJﬂL%’eJﬁ’]
MnsssIR Mafiusnw nsAnwsudionuazsnth maswnzdia Indulslndelam duuealadelam Trduuanle
Telann wazldufmeslsdelan
Preparation of medium, technique for fungal study, fungal gowth and spore formation,
isolation of fungi from nature, maintenance of fungi, study of slime mold and water mold, mushroom
production, phylum zygomycota, phylum ascomycota, phylum basidiomycota, phylum deuteromycota
** 5712107 msldiesasilomegadiainen 2(1-3-4)
Instrumental Usage in Microbiology
Feulvvesedn : SC711 104
NANNIT ’Jﬁ‘ng:]‘Uffl e ﬂ?iLG]iEJlIaTWWE]EJNLWE]S[,GUﬂULﬂi@ﬂﬂ@lu%@ﬂUQUMﬂWiVl’]Qﬁ]@‘U’J’WIEJ’] Lﬂi’eN
‘?J‘/\‘i G]:JUlIL‘U’eJ LA UBINA Lﬂiaﬂ‘uﬂﬂﬂl@ mﬂaamsua Lﬂiaﬂ’)ﬂﬂ’)’]uLﬂUﬂiﬂ -A114 Lﬂi@ﬂ‘Vill‘LlW]’]EN msaa
B1annsTn33a inedlaleflawwes indesanlnsinlnfines indecufalasunlnns il ndesganssminigostsaimud
ndesqanssaibidnaseu osuazduudsadoluanmlioandiou infedannlansviiveanarUszansnings wieq
ICNYETUUUNYU Lﬂ%‘lﬂﬂL‘W’]%Lgﬂﬂﬂauwgﬂﬂlu@’lﬁ’ﬁLMa’JLLUUG]I’eJL‘lj’eN
Principles, practices and sample preparations for instruments used in microbiological
laboratory : balances, incubators, hot air oven, autoclaves, laminar air-flow cabinet, pH meters, centrifuges,
electrophoresis, lyophilizers, spectrophotometers, gas chromatographies, fluorescence microscopes, electron
microscopes, anaerobic chamber and incubator, high performance liquid chromatographies, rotary
evaporator, and continuous culturing devices
* SC712 108 MaNIVIANNNR@TIINYT wazanuUaanieasuunnts 2(2-0-4)
Microbiology Professional Rules and Laboratory Safety
Foulvvessedo : lfl
VY NNt wazndnnsUFTRNUTANIs9aT AN Az AUaBABYNITIAN ngTNEUas
nsUftRnu nezsdydRduaiuindninemansuazmalulad a1ndvdneuaunismnsdenduniuarld
QauvadinelmiAnlsn sasenisufiRmunumsneudaonseluiesu fiRnnsdug
Law, rule and good practice in Microbiology and biosafety, act and encouragement of statute
in Science and Technology Professionals, microbial cultivation control and use of pathogenic microorganisms
professionals and other safety rules in laboratory
*SC712 109 TAne1vas9auvsy 2(2-0-4)
Microbial Ecology
Foulvwessnedvn - SC711 103, SC711 104
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Ufduiusseninagdun3sivadiiinviedu Tiwuinisuazanumannvatsveangugaunie
ANUVAINTANERALNITTINGNAUVBIREUVSE UnumMazn1sNs¥evesdunsdluiginsluledawniinea naves
mawdsuasanmegfiemaarasuudiouluduiedeutessuuiinagdunis nsliusglevianqdunidly
danndeuiienuiumalulagdinin

Interaction between microorganisms and other organisms, evolution and diversity of microbial
communities, microbial diversity and communities, role and distribution of microorganisms in biogeochemical
cycles, effects of climate change and environmental pollutants on microbial ecology, use of environmental
microorganisms for biotechnological prospects

*SC712 110 UuRn1slilaAIne1vesgaunsd 1(0-3-2)

Microbial Ecology Laboratory

Heulasnedun : SC712 109 wdes1edviAIu SCT12 109

wedelunsfiny  Ufduiusseniedunddiuaditineieduludaneden (tu fiv &1 uazuywd)

' a

1AUNTY  sueuIBmsfnwanuvaINaekayNIIINNaNIUTeAUNTE

q

P
&

Aoininsmvyuieunssty  BvSwavesnnelandounazansuueulu

3”mmmmasmwmmmnmaﬂuamq q
UNUMLAZNINTT LU RAUYEETE]
dnndeniifoszuuinagaunid mslivsslevinngauridludunadeufionuiumaluladdinm

Techniques to study of interaction between microorganisms and other organisms (such as plants,
animals and human), evolution and diversity of microbial communities, methods in studying microbial
diversity and communities, role and distribution of microorganisms in biogeochemical cycles, effects of
climate change and environmental pollutants on microbial ecology, use of environmental microorganisms
for biotechnological prospects

**SC713 111 Anenlada 2(2-0-4)
Virology
Soulvwesnedn : SC711 103, SC711 104
ssaumdveshimhansuuaiise hisvesivuazhiavesdnd oynsuistu msifind uiuuaziug
manivedlafa Mamzdsnte nsdeutiinmuaznisieseilia UfAzennissuniuiuseninegada n1saauny
warnesindavesnsinidelasa nistestuvessiniesenisinitela
Nature of bacteriophages, plant and animal viruses, taxonomy, multiplication and genetics
of viruses, cultivation, assay and analysis of viruses, viral interference, control and pathogenesis of viral
infection, host defense against viral infection
** 5C713 112 U{UANsInenlaTa 1(0-3-2)
Virology Laboratory
Soulvwesnedn : SC713 111 wiemeiwaiu SC713 111
ndesganssaudianaseu nisuenlisaiaewuafiiseainsssund mslmesamiusunavedlisa
vhanguuaiide msdaideliauazniaiiuifendel¥anndesnsineg vaslldiln nsnIeugUnsaluazervsiie
wzdsad mil,‘wwL?:ENL%é‘dﬁ@ﬂgmqﬁLLamﬁm&iaLﬁa& miLgmlﬁauazmimmNaﬂ’liLﬁﬁiysuaﬂ"b%’aiuL%é
wzdess manrvitadunishndelifamaiiesufohing
Electron microscope, isolation of bacteriophage from nature, titration of bacteriophage,
inoculation and harvesting of virus from various routes of embryonated egg, preparation of equipments and
media for cell culture, preparation of primary and continuous cell culture, inoculation and analysis of virus
in cell culture, lab diagnosis of viral infection
** SC713 115 Inguuaiiisawuulissuy 1(1-0-2)
Systematic Bacteriology
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Houlvwessiegdvn - SC711 103, SC711 104

wdnmstvuatouuaiise MsdasuunUssnnuuafise  nsuansendneal Tawuensieway
TALuLUATISe

Principle of bacterial nomenclature, classification, identification, Domain Archaea and
Domain Bacteria

** SC713 116 UUAN1sIngwuanizeuuuiissuy 2(0-6-3)

Systematic Bacteriology Laboratory

Feulwvessedn : SC713 115 viesedwiawu  SC713 115

L%ﬂﬁﬂﬂ’liﬁdLﬁ%Mﬂ’l‘iLﬁﬁmLLawﬂ’liLL'ﬂﬂL%EJLLUﬂﬁL%‘c’ﬂﬁ@‘t’ﬂuﬁﬂWWU%ﬁVlé anwazveslalatiuuaiiie
'U“LJEJ’M’]?L@ENL%@%UGW\N‘] mﬂuﬂmsm‘iﬂumamqLL‘Uﬂ‘wLiﬂLwaﬂﬂwﬂmﬂsﬁﬂaawamiﬁu nsinsEsauaTiSeitlsl
ldoon@iau ﬂ’l‘i@liaf\]aaum’lﬂwadLﬁuaLLUﬂWLiﬂmaaﬁﬂgmuu nsiusnedeuuaiiize NsvngaUALELNSA
vaadouvafiielunisldarsandlulense miwﬂaa‘ummiwLauvl,‘uu‘ﬂawauww NINAARUBLIN N1TLATYlu
Fanndeufidufiv ez miwmaaumammuam nsuansenanwailuafiselulsdaumelsuuaisedd
oy LtUﬂW?EJZl/W?’)‘U?f@ f)’]ﬂéffﬁé?fé?l,m YNl ?/aomgammﬁ/fmwsm ZiZ?fL‘UE/lILLZ? LL‘UF)W?EJH?@ALZ?P]W@

Enrichment culture and bacterial isolation techniques, characteristic of colonial morphology
on different media, microscopic techniques for bacterial study, cultivation of anaerobic bacteria, antibiotic
susceptibility test, maintenance of bacteria, microbial utilization of carbohydrates, microbial enzyme action
test, IMVIiC test, growth in toxic environment and other routine biochemical test, identification of
Enterobacteriaceae and unknown bacteria, isolation and characteristic of Streptomyces, Rhzobium,
Bradyrhizobium and lactic acid bacteria

** SC713 117 WugAansvasgaunsd 3(3-0-6)

Microbial Genetics

Fewlwvessedn : SC711 103 , SC711 104

Tassaanagnihiivesilunuareniduelugdunid msdauamegilusiu ugrmanivosnuaiise
Wuqmam%%u%aiﬁ ﬁuqmam%mauwﬂmaﬂav\lmuaﬂﬁa AsnansuazNsToLLTLRIEueTIdEMY IMINTIUNUG
mansuaymsUszgnd Bodlvlg lusuiusmansveagdunid

Structure and function of genome and RNA in microorganisms, protein synthesis, bacterial
genetics, fungal genetics, bacteriophage and viral genetics, mutation and repairing of damaged DNA, genetic
engineering and its applications, current topics in microbial genetics

** 5C713 118 UJUANMINUgAEnIvRIauNse 1(0-3-2)

Microbial Genetics Laboratory

Feulwvasmedn : SC713 117 wesedwaiu SCT13 117

nmsihwaadadguadiuaiiSeuaziadtad Msanalasiulauuagnatalinnagiiuailsy n1s
AsIEEULALTUALE WA oz lsaeadidninslnsia msnanedisuassansilaloanuazasiadl lule
durlasdnlaamaluladansaumne

Bacterial and yeast transformation, chromosome and plasmid extraction from bacterial cells,
examination of DNA fragment by agarose gel electrophoresis, mutation by ultraviolet and chemical means,
bioinformatics by information technology

** SC713 119 M3den1suazUsiuamn e sufuin1sgatainen 2(2-0-4)

Microbiological Laboratory Management and Quality Assurance

Ldé'auiwuamaism . SC711 103, SC711 104

Méjﬂmi‘lﬁbﬂﬂLﬁﬂ?ﬁﬂﬂ’]iﬁql’ﬂmﬁa&i’lﬂﬁﬂmﬂﬁw 33‘UUQmmWmmigmL“fluvl,ﬂmuﬁadﬂﬁﬁamiwmaau
wazdeUiBUmUSEUU ISO/IEC 17025 nMsdeuiiaundests w3oswuime wesluiwed wesludwiia wissledild
ANsou Msusziliuaanuladutueuresnisin mim‘uqmz:um‘wmaiuﬁaﬂﬂﬁﬁamiﬁ;a%ﬁmm NINTIDUAIY
QNADIVDIIBNAABUNINTATIINET N1INTIAAMUAMNNAE WU RS
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General principle of quality management; standard quality system comply with ISO/IEC
17025, calibration of balance, volumetric glassware, thermometer, thermocouple, heat conducting
instruments, uncertainty of measurements, internal quality control in microbiological laboratory, method
validation for microbiological testing, internal quality audit
* SC713 120 Mundangeitenudsenisingrdmans 3(3-0-6)
English for Scientific Research
Foulvvessedo : lafl
nse1u madeuuazarudilaludemvesuneraivereansiafiuidunvdngy wedans
sruiterudlaifen maliansgiu walemsdounanside ndnmadeulasenside waznsiiaue
Reading, writing and comprehensive skills for English scientific published papers, reading
techniques to understand the context, reading techniques for rapid comprehension, writing
technique,research proposal writing and oral presentation
** SC713 3018159AEHIMNYAUNTY 2(2-0-4)
Microbial Secondary Metabolites
Hewlvvesedv : SC702 101 wde SC711 103
auvddfndnasuululainiend Fanauunlulavififetosiunsnanansyiogiveagdunid
mssanmsululadvigilunsgpannssy wasnmsuiuasulasaiesassuiluladyiogilagldaaunie
Microorganisms that produce secondary metabolites, metabolic pathways related to
microbial secondary metabolite production, industrial production of secondary metabolite, biotransformation
of secondary metabolite
** SC713 302 UfUAnsansAenianngdunsd 1(0-3-2)
Microbial Secondary Metabolites Laboratory
Foulvessednn | SC713 301nFoeinnAIu SC713 301
Qatainevesaswwvluladisgiainifesuasiuaiiss n1sAnwnisndn wagnieviliuians
yosasnisniandosuasuuadids msuladlasiadavesanefiteinine) msldqaunislunisuiuiudeu
Tassaframaeiivoasunluladansmiegs nsufudsuiugnssuvesgduvidiioiiudnenmlunisaaslumis
AANNNTIN
Microbiology of secondary metabolites from fungi and bacteria, study on the production
and purification process of secondary metabolites from fungi and bacteria, biotransformation of chemical
structure using microorganisms, manipulating microbial genes to increase secondary metabolites production
at industrial scale
** 5C713 401 Jeqaun3d 2(2-0-4)
Microbial Fertilizer
Geulavessieda : SCT02 101 way SC711 103 i SC702 102 uaz SCT11 104
nauresAuYETIUsElsminemainuns Maeieuiitededuns mauuieusin ewnsine
Tutgdnslulasiau weanesa Inunadeu Ineqduwsd Jeaduwsd leun Rhizobium, Azospirillum, Azotobacter,
awedideunminGy, wailissaraisfiuroama Jwelulelsey elalilalst wwedideanuass Tnunadey
uvaaiansduaiunnasyAulnvesiivnisiiideiBunasnsviteihdinm
nsvilendn wnsgiuvesdeadumsd
Group of benefic microorganisms in agricultural; preparation of microbial inoculum; nutrients
cycle by microbes in nitrogen cycle; phosporus cycle; potassium cycle; microbial fertilizer such as Rhizobium,
Azospirillum, Azotobacter, blue green algae, phosphate solubilizing bacteria, VA mycorrhiza, Extomycorhiza,
potassium solubilizing bacteria, plant growth promoting bacteria; effective microorganisms production and
bio-liquid fertilizer; composting; standard of microbial fertilizer
** 5C713 402 U{URnsdeqaunsd 1(0-3-2)
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Microbial Fertilizer Laboratory
Foulvvessiedu : SC713 401 iesedvmau SC713 401
nsuenBeuazkanisgauvidide Azotobacter, aaun3suiing, qauvidosameivaglaa o
AUN3E LN uazmsndnLuAiiGsaraeiuleannsUssendldegduvidiienisimzugn nsuEAT-LTe
Bidunsudntetninmainaerlunuieunsuenuuafifedaatuninaiyfulavesivuaznismeaeuysy A
YoansduasuNssyAulavesiy maliesgianugnauysaivesleqdunsd
Isolation and production of Azotobacter, Antagonistic bacteria, cellulolytic bacteria for
microbial fertilizer, isolation and production of phosphate solubilizing bacteria, application of microbial
fertilizer for plant cultivation, production of EM; production of bioliquid fertilizer from household waste,
isolation of plant growth promoting bacteria and test efficiency of plant growth promoting, assay of microbial
fertilizer maturity
* SC713 403 Ya¥vinenvasfunaznisussgndldadunidlumanuns 2(2-0-4)
Soil Microbiology and Application of Microorganisms in Agriculture
Foulvvesedn : SC702 101 uiie SCT11 103
nsiaseyAulnvesiy aaAUsEnoU warwllavesiu ANLgANENYsalveRuiunIsasaAulnva sy
MsUsziiiunmgenanysaivesiu vilnvesgduvisluiu unumuesyduvilufu qauvidlufudy qauvielufud
Hunsa mavszgndlduuaiizelunsinuns mavszgndldidonTunisnums msuszandldsgemsfisiuiio
WATHENT
Plant growth; composition and type of soil: fertile soil and plants growth, evaluation of fertile soil,
type of microorganisms in soil; role of microorganisms in soil, microbes in saline soil, microbes in acid soil,
application of bacteria in agriculture, application of fungi in agriculture, application of plant nutrients on major
crops
** SC713 5019832 ng e 2(2-0-4)
Aquatic Microbiology
Foulvvesedn : SC702 101 vie SC711 103
umi Ysehidosiu wararuddyuosaunidluth safivnah udswesuafiv arsfivluih glysiadudandon
ysthenagluguefiduiuioguosnaunid auvisiondvegluumani iy wuafide e leeluwuafise amse
Ia¥a uazluslada navesdawndeumaififinanisgaunidiendeluwmani aunidluuvanilifu qdunisluumas

thinuaztimeia Yaunidluiiuiiguiuazmuesds (fidu au wathnies Ss UdneuuasSeudn Qauvidluduandeudi
\P3un YaurEEuartinide unumvesdunidlunisthdainde Yaunisiiedestuthiu e uarqdure
nelviAalsafiiisadestuin qaunidludhisuasnistidaduds qaunidfulanasdsiidialudvia
du
Introduction, historical background & importance of microorganisms in water, water as
biotopes for microorganism, the microorganisms of water, . the influence of environmental factors on the
development of microorganisms, groundwater microbiology, freshwater microbiology and marine
microbiology, wetland and swamp microbiology, microbial life in extreme environment, cold and freezing
environments, microbiology of high temperature  environments (hot springs, hydrothermal vents),
microorganisms and water pollution, the role of microorganisms in the purification of water and
microorganisms from the fish and other aquatic animal
** 5713 502 UfiRnnsgatiainemiati 1(0-3-2)
Aquatic Microbiology Laboratory
Soulvvesseden : il
@t e s dususil Fiufegisuazmsintiufifedg msdudunueiielaglindeges
SawURNLRY Mstususueiidelagisnisnses mstuswaulaavefuuuniise Tirealrarlefuuasdlala nisifu
Srnufineasinsuuarglaliuua maviandalesiuresuvani mstaninadyosamielngunlelniinesuay
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fosunninaelsiiadio MsuenlvelusuaiiGouazamieliuiand nsldamhadussdvdamunimh  wagnsia
Uiaeendauiiazansluth Usinumnudesnseendiuiisniulunisdesameansdunid
Introduction to aquatic microbiology, water sampling method and field measurement, numeration
of aquatic bacteria by epifluorescence, total bacterial count by membrane filter method, enumeration of
total coliform, fecal coliform and Escherichia coli, enumeration of fecal streptococci and Pseudomonas
aeruginosa, enrichment, primary productivity of aquatic ecosystem, determination of algal srowth by direct
count and chlorophyll-a content, enrichment and isolation of cyanobacteria/algae, field trip, collection of
algae and use of algae as bioindicator, and Dissolved Oxygen (DO) and Biochemical Oxygen Demand (BOD)
measurement
* SC713 503 9a¥2INY1BINA 2(2-0-4)
Aero Microbiology
LT%EJUVL“UEUENT]EJ?J‘U’] : SC702 101 %38 SC711 103
@iAneIeIMAtuLLzh BiauarunumvesaAurisluoinie wakayqauns luleuslsvealueine
uaymssendinuanisnsznevesqaunislululewslsvea nsmuauadursiueinia nmaiadeuneuaznisaya
wiasadlulewalswon N130539UUALNIELUEINTA NTPUIUNITNNYEUNTE NTEUIUNTAIVLUUYBIANTBUNTE N3
AIUANAUYsEluDINIAY
Introduction to aeromicrobiology, types and role of air-borne microbes, clouds and microbes,
bioaerosol formation in air and atmosphere, survival and dispersal of microbes in bioaerosol, control of
air-borne microbes, source transfer and accumulation of bioaerosol, enumeration of microbes in air,
microbial processes, organic condensation control of air-born microbes
* SC713 504 982 INegUIAUIA 2(2-0-4)
Sanitary Microbiology
L‘EIE]UVLGU‘ZJENT]EJ?J?J’] - SC702 101 58 SC711 103
ﬁ;a%ﬁwmqﬂmﬁma%uuuzﬁﬂ vgvyarlesuaynsinms msdansdinauazmsindnveadesunsne
nsdnsuazthdathlalasnuas nsdamammiiiaguaziansidusunnedeyusu ﬂgmmamﬁﬁqwﬂ"’ml,uxﬂw
ofenifsaanadonduiusii MAdeiAeafuaTinergniua
Introduction to sanitary microbiology, municipal waste and treatment, disposal of garbage
and hazardous waste, sewage management and health hazard, annoyance management and hazardous
commerce, introduction to public health law, introduction to occupational health and safety hazards,
reseaches in sanitary microbiology
** SC713 704 sffAuarszilouiznisidey 2(2-0-4)
Statistics and Research Methodology in Microbiology
Foulvvassedon : lufl
AMUENITUSYRINITITEAUADA 93581UTTULAETENNMYINITURURYEINITITeN P INemans
Fumeurainisriiide adAnlflunn99aTiner mansusunImaaesildlunagadainer waznisnsunudmiu
EULLUUﬁLMNwﬁM
Research methodology related to statistics, scientific ethics and code of conduct, steps in
research process, statistics use in microbiology, experimental design use in microbiology, optimal designs for
regression models
* SC713 705 n1sldmaunnasdmiugadainen 2(1-3-2)
Computer Application for Microbiology
Fewlvvossede : il
nsldroufunesmegadainendunurih, Waunsudusagumaineiemanslasionzluaaga
FAne1 mydeswideyauaznsinyimnigatniner, Inldlusunsuduseguiliesiunumsgadaiven
Introduction to computer usage in microbiology, programs for sciences particular in microbiology,

data analysis and study in microbiology, practice using computer programs in the field of microbiology
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** SC713 773 ANIATIIUINY 1(0-3-6)
Project Proposal
Houlvvesseiv : dmfuindnmaneisngalaine) udi 3 vie 4
BUIUIIUFTTNAWMTUTNITY NMIANBITIBYARD NITAUNITIUNTTN NITUNAUBLATINITHALNTT
ynaaedifeluiidonagadaine neldnsguavesennsdiivinulasimaidedug sumefvneuansaundiu
391500 Wnetinfine Aan91sgluniAIvngadainen
Morality training for responsible researcher, individual studies, literature search, research
proposal and experimental performing on microbiological topics under the supervision of the supervisor,
critical discussion by staff and students
** SC714 701 lwenluwupiise 2(2-0-4)
Cyanobacteria
Feulvvessedn : SC702 101 wde SC711 103
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Basic knowledges of cyanobacteria, taxonomy, genetics, metabolisms and physiology, roles
of cyanobacteria in agriculture, industry, water resource, water purification, waste water treatment, use as an
indicator of water quality, relationship of cyanobacteria with other organisms
* SC714 702 lawau3nen 2(2-0-4)
Lichenology
Jeulvvessedv : SC702 101 vida SC711 103
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Introduction to lichenology, history, association of photobionts and mycobionts in lichens,
morphology and structure, growth and reproduction, lichens ecology, evolution and fossil studies, lichen
classification, utilization of lichens
** SC714 703 miwﬁ&mm’m‘w%aﬂumsv‘hawﬁﬂmdqa%ﬁwmLLaSﬂﬂiﬁﬂﬂﬂu 2(0-6-4)
Preparations for Cooperative Educations in Microbiology and Works
Heulvvesseden : SC711 103
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Introduction to course of preparation for Cooperative educations in microbiology and works,
management of microorganisms following laws of pathogenic organisms and poison from animals, standard
of safety and health, working environment with bio-safety (microorganisms), and fire safety, creative thinking
and innovation, solving problems and making decision, writing project plan, progress reports and presentation,
choosing jobs or cooperative project, job application and preparing yourself for cooperative educations,
technique in job interview and personality development, English usage and communication, 5S, culture of
organization, preparation to be trader
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** SC714 201 IAINTINWUGAENS 2(2-0-4)
Genetic Engineering
Soulvvessiedn : SC713 117, SC713 118
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Structure and function of DNA, DNA preparation for gene cloning, types of vectors and
enzymes involved in gene clonings, transformation and detection of recombinant DNA in host cell,
applications of recombinant DNA in agricultures, industries and environments, safety regulations in working
with recombinant DNA
** SC714 303 a¥IINYIMNQATINNTTY 3(3-0-6)
Industrial Microbiology
Heulvwessedv : SC702 101 wag SC711 103 wio SC702 102 way SC711 104  wawseivn
AU SC714 304
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Application of microorganisms for microbial products production in industrial scale, batch
and continuous fermentation processes, microbial growth kinetics and their metabolism during fermentation,
instruments and operation of bioreactor and bioreactor design, substrate composition, products obtained
from microbial metabolisms in industries such as alcohol, single cell protein, biofuel, microbial enzymes,
organic acids, amino acids, antibiotics, vitamins, steroid and other new products
** SC714 304 UJUAN1598823N8M9QAEMNTTH 1(0-3-2)
Industrial Microbiology Laboratory
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Study of microbial growth in batch and fed-batch fermentation, production of alcohol
beverage, production of some fermented food in industry, production of single cell protein, production of
organic acid, production of amino acid, microbial cell and enzyme immobilization, production of enzyme
from microorganisms
** SC714 305 @TIINYINIDMAITUATRANA IIUY 3(3-0-6)
Food and Dairy Microbiology
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GMP/CODEX uwag HACCP
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Important microorganisms in food and milk, principles of food spoilage and preservation,
the use of preservatives, high and low temperature, drying and irradiation in food preservation, fermented
foods, microbiology of canned foods, poultry, egg & ege products, seafood, frozen foods, meat & meat
products, vegetables, fruits, cereals, sugar & sugar products, milk & milk products, indicator microorganism for
food quality, food poisoning, food infections, genetically modified foods, microbiolosical standard in food
production, food quality assurance in compliance with GMP/CODEX and HACCP

** SC714 306 UJUANMIRATIINe MM TuaTHEnf MUY 1(0-3-2)

Food and Dairy Microbiology Laboratory

Foulvessedn : :1e3wau SC714 305
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Collection and sample preparation for microbiological analyses, food indicator
microorganisms, preservation of food using food preservatives and microorganisms, D- and Z-values in
preserving food by heat, microbiology of frozen foods, canned foods, milk and milk products, food poisoning
and food infection, examination of equipments and working surfaces in food factories

** SC714 307 waulesangdunsd 2(2-0-4)

Microbial Enzyme

Feulvvossedvn :  SC702 101 waw SC711 103 w30 SC702 102 uag SC711 104
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General aspects, 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

** SC714 308 UfuRnsteulesianaaunsd 1(0-3-2)
Microbial Enzyme Laboratory
Heulvvessedvn : SC714 307 viieseiviAu SC714 307
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Basic technique for enzyme study, screening of enzyme producing microorganisms, enzyme

assay, enzyme kinetics, purification of enzyme and immobilization of enzyme
** SC714 309 WaWAITINWAINAUYEE 2(2-0-4)

Microbial Biofuel
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Principle of microbial biofuel production processes, biofuel's producing microorganisms and
their metaboilsm, microbial oils production for preparing raw material for biodiesel production, bioethanol
and biobutanul production, biogas and biohydrogen production and utilization of biofuel.

** 5C714 310 UfRnsdamAsdanimaingdund 1(0-3-2)

Microbial Biofuel Laboratory

Heulvvesseden : SC714 309 wdeseiwAIu SC714 309
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Practical study of microbial oils production for biodiesel production, bioethanol and
biobutanol production, biogas and biohydrogen production.
** SC714 505 Qa%’ﬁ%mmﬁm’mé’au 2(2-0-4)
Environmental Microbiology
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Interactions between microorganisms and environment, methods for monitoring microbial
activities, petroleum microbiology, survival of airborne microorganisms, microbial degradation of selected
pollutants and biocontrol.
** SC714 506 UFTAN159aT2Imemedeunnday 1(0-3-2)
Environmental Microbiology Laboratory
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Methods of bacterial enumeration in environmental samples, detection of indicator
microorganisms in fresh water, study of photosynthetic bacteria, pest control by Bacillus sp., measurement
of petroleum biodegradation in soil and water, algae detection as a bioindicator, water analysis : DO, COD,
BOD, study of microbial rhizosphere and phyllosphere, microbial compositing of organic waste.
** SC714 761 duuwn 1(0-3-6)
Seminar
Houlvvesseiv : dmfuindnmaneivgataine $udil 4
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FAerdumnulng efuse 391501 uazuansnrwAniulngenansduazindne
Orientation of Seminar course, information searching method and presentation, presenting
recent microbiological publications, critical discussion by staffs and students
** SC714 774 1ASIN15ITY 2(0-6-12)
Research Project
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Actual research activities following the analysis and conclusion of proposal from SC713 773
Project Proposal or from SC714 785 Cooperative Education in Microbiology; discuss the outcome of research
work between students and advisors, present the work to the departmental committee for approval, writing
up actual report for final submission
**SC714 785 @WNIANEINNAIUYETIINEN 6 Wiiaefn
Cooperative Education in Microbiology
Soulvwesedn : SC002 001
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Taking up actual practical training in industrial setups or industrial enterprise or government
sectors which directly involve in the field of microbiology, students must work full-time as one of the
employees of that enterprise and also taking full responsibility with the given task, writing conclusive reports
to be presented to the appointed co-operative officer belonging to the enterprises as well as to the co-
operative advisors from the university

* SC714 796 MIANMUNIRATIINYT 2 (0-6-12)
Practical training in Microbiology
Houlvwesedn : dwuiihfnwaeingadaine 5ulii 3 vie 4 fannsaluufifouilsenu
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Training in government or private sectorsapproved by the department in the durationof at least
1 month. Students should be trained in basic microbiological techniques required in those agencies.Data from
the training should be compiled, analyzed, summarized for writing report and presentation

$C803 305 FaATinugiu 3(3-0-6)

Basic Biochemistry

Soulvvesmedn : 312 112 vi¥e 312 114 vide 312 217 wie 343 213 3o 353 213 (s%aim

WUULAL)
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Structures and functions of biochemical compounds as well as basic biochemical processes,
such as metabolic pathways and regulations, the course includes the chemistry of amino acids, proteins,
lipids, carbohydrates, enzymes and coenzyme, metabolism of carbohydrates, lipids, amino acids, purines and
pyrimidines, structures, functions and biosynthesis of RNA and DNA, protein synthesis, genetic codes and
metabolic regulations

$C803 306 UftAn1sTuATiiugu 1(0-3-2)
Basic Biochemistry Laboratory
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The laboratory includes biochemical techniques, chemical reactions of biomolecules and
basic metabolic experiments, the experiments are related to contents in 318 305 Biochemistry

MD623 318 9aiaindalsn 4(3-3-1)

Pathogenic Microbiology
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Studying general characters of pathogenic microorganisms including bacteria, yeasts, mold
and viruses, and the human response to microbial infections are performed, methods of specimen collection
and cultivation for identification using characteristics of these pathogen causing common infectious diseases
in different tracts such as respiratory tract, gastrointestinal tract, genitourinary tract, skin and mucous
membrane and cardiovascular system are also included, clinical features, pathogenesis and treatment of
these infectious diseases are discussed as well as the mode of transmission, prevention and control

MD623 328 Inengifuiy 3(2-3-0)
Immunology
Lé@ﬂi%%@ﬁ']ﬂ%‘ﬁ’] SC702 101 “se SC711 103
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Basic principles in immunology related to host defense mechanisms, antigen, antibody,
complement and their interactions, the basic characteristics of the immune system and its role in
hypersensitivity, blood transfusion, transplantation, infection and tumor, the immunological disorders, and its

various aspects of both theory and laboratory application
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hemosglobin in Escherichia coli. Protein Expression and Purification 103: 56-63.

Sae-Lee, R. and Boonmee, A*. (2014) Newly derived GH43 gene from compost metagenome showing dual
xylanase and cellulase activities. Folia Microbiologica 59(5): 409-417.

Isanapong, J., Hambright, W.S., Willis, A.G., Boonmee, A., Callister, S.J., Burnum, K.E., Pasa-Toli¢, L., Nicora, C.D.,
Wertz, J.T., Schmidt, T.M. and Rodrigues, J.L.M. (2013) Insights into the ecophysiological functions of
Diplosphaera colotermitum, a termite hindgut verrucomicrobium. The ISME Journal. 7(9): 1803-1813.

Boonme, A.* (2013) Metagenomics: Uncover the World of Microbial Genomes in Nature. Thai Science and
Technology Journal. 21(1): 71-82. (In Thai)

Boonmee A.* (2012) Cloning and expression of xylitol dehydrogenase gene from Candida shehatae in
Saccharomyces cerevisiae. KKU Research Journal. 17(6): 979-989.

Sae-Lee, R, Boonmee, A.* (2012) Isolation of cellulase-producing thermophilic fungi from compost. KKU
Science Journal. 40 (Supplement): 192-201. December 2012.

Boonmee A.* (2012) Hydrolysis of various Thai agricultural biomasses using crude enzyme from Aspergillus

aculeatus lizuka FR60 isolated from soil. Brazillian Journal of Microbiology. 43(2): 456-466.
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Advanced Microbiology
Advanced Applied Microbiology
Advanced Bacteriology
Molecular Microbiology
Instrument Usage in Microbiology
Current Topics in Microbiology
Special Problem in Microbiology
Seminar |

Seminar |l

Thesis

Thesis

Advanced Microbiology
Advanced Applied Microbiology
Advanced Bacteriology
Molecular Microbiology
Instrument Usage in Microbiology
Research Methods in Microbiology
Current Topics in Microbiology
Special Problem in Microbiology
Seminar in Microbiology |
Seminar in Microbiology |l
Seminar in Microbiology Il
Seminar in Microbiology IV
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3. WHAIUNIEIVING

3.1 f191 viledle viTalenansUsENaUNSHOY

Fowifand w3 (2558) LonansUsznouMsaR 183 317313 a3Tinenveagdunid hte Jadeiiina
AON151AYVeRAUNTY Myaansuazn1sdunTwiailulamsn nsaaeuaznisduaseilulasiau msaany
wazMIduasginInesily MsaaeuarnIsduas il wasnisaasuaznsdunseiilindlolndlugduvse
, 94 1.

3.2 MUY

P ues (2562) mswinlusiuwadideiasuualsiuesnnnyadnilaglduuaiiSedunseiuas
wielfiduemnsdnd. nenuideatuanysal, yugavyurnluuminerdoveunny, 44 yu.

Fowitand weda (2562) mwdalusfumadifsrannndavdeaazninugninlaeliuuafifodanssi
wasiuenlFnfiufiundnniwernaidouqwinsal Sviadegl. menuideatuauysal, yulasiniseyintg
Wugnssufivduldonnannsz v audanssimninusvann ae1uususvnang, 33 u.

YWY w9 (2562) Effects of different photosynthetic bacteria (PSB) used as diet on survival,
growth performances, biochemical composition and rearing water quality of the
nauplii and adult fairy shrimp of Thailand and evaluation of dried PSB on fairy shrimp culture. 57891133
aduanysel, yuiaudAnga1mn1svinenuidevesearsdiulual Usednteudssann 2560 d1dnaunaayu
atuayunsive (@), 95 w.

Fowiand weda (2561) grsonsfivnzansemsnanlusfumadifefiiuelsiuesdgaanuuaiie
duas1zviuas Rhodopseudomonas faecalis PA2 Tngldmminmadesuunasnisuou semuidvativaysel
, ugavywinluumAinedeveuuny, 32 w.

Fowiand weda (2561) msdaidenuuafifedunszinanitensnanlusiuwadifeiifiualsiiueysigs
nmnihmades. eamAdvatvanysal, yulassnseyinsiugnssuivduidosnainnsesuds aude
NILNNTAUTIVAAY AINUTUTIVNNT, 30 U

] uele (2560) NMsHARTIIALUATIE S AT IZRNEY Rhodopseudomonas faecalis PA2 \ileld
Gulusiueadifeaifualsiiuosdgeanindelunssuiunandmiinis. enuideatuauysel, ugavyu
wluuvnInendevounny, 32 u.

Fovitand weda (2560) AamannaeveUAfieduasginatenanideuguinsal waznns
Uszgndlfiiendnlusiueadideifualsiiuesdgsanyagns. sesAdvatuauysal, yulasanisoudny
Wugnssufivdudonnannszsuds aufanssmninusvann ae1uususunang, 27 u.

et g9 (2560) Mass Production and evaluation of biochemical composition of the high carotenoid
photosynthetic bacteria, Rhodopseudomonas faecalis as diet and probiotic for fairy shrimp of Thailand.
Fenuidvatuanysel, yuduasuinidesulve Ussideudsvann 2558 drnnunemualivayuniside (@),
53 u.
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el Uade (2559) NMsAnwIBAUTENOUNSTIATLaYN1TNARLUATLSUEIATIELES Rhodopseudomonas
faecalis Hiluelsiuosdgalasnismnedsuunsiioldiluomnsdniin. sieeuddeatiuauysal, nuganyu
WluuvnInendevounny, 28 u.

Fowitand weda (2559) mawdslusiumadifriuelsiuesdgannuuaiiGedanneiuasdauenldaniuly
TassnseyindiusnssufivlunsssuiFaufanssmnusvgaiasmuusussnang fawdniquasvsi.
seaATeatuauysal, yulassmsoydndiugnssuivsuidosnainwsz w3 aufonszmminusivgan
“ ﬁ‘EJ']lIUﬁiJﬁ'VUQiJ’]%, 25 U.

Fonwiand weda (2557) mIndeualsiiusssanuuaiiedansiziinas. senuisoatuanysal, yuided
donnnediuaenafei Ul mMINeveINgUITUAMLINGIMIANS UNNINGIREVDULNY, 26 U.

Pl wade (2556) Haveslanentnuazgunninan1siasyves Aeromonas spp. 189 UITsatvaNYTal,
uinIdevinlg augInereans unInedeveunnu, 38 u.

Farwiand ueds (2556) msfmidenuaznsmanisfivrauveuaiissduarziuaduenldani
Aeiflonanuelsiiuess wasnmsvaendnuaiuuafise. senuidvatuanysel, yuinddevdild
LININYIBLVDULAL, 25 U.

3.3 UNAANIEIVINTS (* corresponding author)

Saejung, C.*, Ampornpat, W. (2019) Production and nutritional performance of carotenoid-producing
photosynthetic bacterium Rhodopseudomonas faecalis PA2 grown in domestic wastewater intended for
animal feed production. Waste and Biomass Valorization 10: 299-310.

Patthawaro, S., Saejung, C.* (2019) Production of single cell protein from manure as animal feed by
using photosynthetic bacteria. MicrobiologyOpen, doi.org/10.1002/mbo3.913.

Patthawaro, S., Lomthaisong, K., Saejung C.* (2019) Bioconversion of agro-industrial waste to value-
added product lycopene by photosynthetic bacterium Rhodopseudomonas faecalis and its carotenoid
composition. Waste and Biomass Valorization, doi.org/10.1007/512649-018-00571-z.

Saejung, C.*, Puensungnern, L. (2018) Evaluation of molasses-based medium as a low cost medium
for carotenoids and fatty acid production by photosynthetic bacteria. Waste and Biomass Valorization,
doi.org/10.1007/512649-018-0379-6.

Saejung C.*, Salasook P. (2018) Recycling of sugar industry wastewater for single-cell protein
production with supplemental carotenoids. Environmental Technology,
doi.org/10.1080/09593330.2018.1491633.

Saejung, C.*, Chaiyarat, A., Sa-noamuang L. (2018) Effects of algae, yeast and photosynthetic bacteria diets on
survival and growth performance in the fairy shrimp, Streptocephalus sirindhornae (Branchiopoda,
Anostraca). Crustaceana 91: 1505-1522.

Saejung, C.*, Thammaratana, T. (2016) Biomass recovery during municipal wastewater treatment using
photosynthetic bacteria and prospect of production of single cell protein for feedstuff. Environmental
Technology 37: 3055-3061.

Saejung, C.*, Apaiwong, P. (2015) Enhancement of carotenoid production in the new carotenoid- producing
photosynthetic bacterium Rhodopseudomonas faecalis PA2. Biotechnology and Bioprocess Engineering
20: 701-707.

Saejung, C., Hatai, K., Sanoamuang, L. (2014) Bath efficacy of sodium hypochlorite, oxytetracycline dihydrate
and chloramphenicol against bacterial black disease in fairy shrimp Branchinella thailandensis.
Aquaculture Research 45: 1697-1705.

Saejung, C., Hatai, K., Sanoamuang, L. (2014) The in vitro antibacterial effects of organic salts, chemical
disinfectants and antibiotics against pathogens of black disease in fairy shrimp of Thailand. Journal of Fish
Diseases 37: 33-41.
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U3avs. vouniu : Anginermand wnivendereundu. 74 .
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3.2 MUY
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auysel, lasamseyineiugnssufivduieannain wszs1vd3 aufanszmminueaa s aouusuene3
(an.&5.), 53 .

wadouh umdus gams wanaui (2561) Anenmvessilugramnssunsdesaasuiiuay Taqumaeionmanisinuns
mmwuﬁmﬂimmﬂwszfauagwmiﬂiﬁ’m%’umamldammuaa, ﬁm’mmﬁﬁaaﬁ’uaugsaﬁ, lasenisoysng
fiugnssuivduiennain wagud aufanssyminusvgant aeuuTNTENAng (ew.as.), 60 u.

@M uaauI wadni undus (2561) manandadlusiumadifeduualsiiuesdandan Rhodotorula sp. e
nanapglRaNNsTUIL, iwamumﬁﬁaaﬂ’uaugsaﬂ, nuqmmuﬁ"’ﬂﬂ UNINYIABUDULAY, 51 U.

wadaunt umdus 9mws uaaui (2561) msudalalasiauiinmuuuisieedasyadsufnsalodisianielduas
53UYR, euMTIdeatuanysal, vgququﬁ"ﬂﬂ UANINBBVRULAY, 114 .

Wadau un1dus s wadawia (2560) nsuaatnihaintalasudinnleglduuailiseduaseiuaclugads
UFnsaluuudreneliianizuassssued, sreaunsideatuanysal, yugamyuinly sminendeveuuny, 74
u.

@M U wadant wndus (2560) AmnumannvanensdinmvssuafiseannUunandeugnasaifianuisa
nanoulwddaailadlusiieadimivldlugnamnssunsdnilen, 1eaunsifeatuauysel, lasiniseuing
fiugnssuivsulennain nezsvis auliansslymsauTIvgaNt AEINUTNTWNNTS (BW.AS.), 45 .

wadaush uvFus gmins uanaud (2560) fidnenmlugravnsunistosamoutiuas Tanindediemanisinuns
Mnszuvineine Weupnasal, senunsideaduauysal, lasimseysndiugnssufivduiieawnain
WILIIANT AUATNTHNNTAUIIVEA ABIWUTUTIVNUNT (BN.5.), 60 1.
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WNT uania wadd andus (2559) andnuvaziasdnenmueseuluidaalalusAoannqdunisidaden
Mnthiufiundniugnssufivanudafguanvad ieldlugnamns sunsdnslan, F8UNTITEatuanysel,
Tasamseydnuiugnssufivduiiesnain wszaed3 audanszmminusegans ao1mususvna3 (enas.),
34 4.

wadausk undus 9nng wansudh (2559) mMdesansutiuay Tanudofineninnunsdesfiddnenmainszuy
dnringhiuiivndnfugnssufivaudaiguanesd, Menumsifeatvauysal, Tassnseysndiugnasud
Sullonnann nseTR3 auLAINSEINEHUITAANT AENNUIHTIVNNNT (BW.A5.), 48 u.

NS uaauiy wadawt umndus (2559) nmsiiuyadavlukasdrisudininalaglindnluloleniusasonisld
oulssdigaglaadesanisuazninlutuneuifies, s1eeun1sideaduanysal, yuganyuialy
UMNINGEVBULAY, 49 1.

WAl UMITUS NINT waauia (2559) nsvereruianisnanlalasiaudininveskuafiseduasisinasluda
Ufnsaluuudreniglian1izuasssunid, enunisideaduayse, nuqmmuﬁ'ﬂﬂ UNINYIREVOULAY, 61
u.

W uanauify wadasi avdud (2559) maifiuyadiavlunazadudninalaglindnluloieniueafionsld
oulssdiagiaagosaaisuasndnludunouien. siesunsideaduanysal, yuganyusialy
LININYIBLVDULAL, 49 U.

WAFUR ANITUS NINT LA (2559) n1svensauianiskantalasiaudinimeeasuafisedunseiiasluds
UFnsaluuudrenelianizuassssumd, srenunsideatuanysal, yugamyuinly sminendeveunny, 61
U

s uaauy wadad avndug (2558) AnuvanamanevnsinmusaLUATise Suasiad fanansandneululsa
aladlusiieanniiuinauaiudnd Yminguasnesnd Mlugeavnssunsdnmen, stenumsidvatuauysel,
Tasamseydnuiugnssufivduiilesnan wseed3 audanszmminuegans ao1mususIvnu3 (en.as.),
42 u.

Qs uauiy wadasd avndug (2558) malfiudnenmmsgesaanevigudndeteulesidmiuldlunisviinlulele
711198, swmumﬁﬁaaﬁ’uauyizﬁ, nuqmmuﬂfﬁlﬂ LININYIBLVDULAY, 38 .

wadaut wmndus e ms uanaui (2558) Tiliidnenmlugnamnssumsdesameuiiawas Tanmdefionieninnuns
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19931910 WIET1VNT AsfiansEINEIUTIvEnTY @UILUTNTINNINT (9.5, 60 U.

WS uaauiy wadani avndus dumis Thed (2557) maifisyaandeslaenisliusleviannnsdesaanoiy
gonuazludesiielflunisndnluloleniusanazenmsdnd. srenumsidvatvauysal, yuidealvayulae
dinnuANENITUNTIBUMIR (39.) way drnauneswuatuayuniside (@nd.), 88 u.

wadu andus gmms uanaui (2557) maiaundfnssiegsireilondnlslnsiautanmlneuuafiFedunsgs
uas. eaunsIdeatiuanysal, yugevyuiily, sninerdeveuuny, 59 u.

3.3 UNAIUNIIVINTT (* corresponding author)

Subsamran, K., Mahakhan, P., Vichitphan, K., Vichitphan, S., Sawaengkaew J.* (2019). Potential use of vetiver
grass for cellulolytic enzyme production and bioethanol production. Biocatalysis and Agricultural
Biotechnology 17: 261-268.

Punriboon, N., Sawaengkaew, J., Mahakhan, P.* (2017). Bio-hydrogen production from Rhodopseudomonas
pentothenatexigens KKU-SN1/1 under natural light. Proceeding in The 5th International Symposium on
Fundamental and Applied. 29- 31 March 2017 the Nagoya Congress Center, Japan. (Oral presentation).

Sawaengkaew, J.*, Kongkerd, A., Mahakhan, P. (2017). Characterization and wash performance analysis of
thermoalkaline protease from Bacillus pseudofirmus TWCH4. Proceeding in The 5th International
Symposium on Fundamental and Applied. 29- 31 March 2017 the Nagoya Congress Center, Japan. (Poster
presentation).
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Sotthisawad, K., Mahakhan, P., Vichitphan, K., Vichitphan, S., Sawaengkaew, J.* (2017). Bioconversion of
mushroom cultivation waste materials into cellulolytic Enzymes and bioethanol. Arabian Journal for
Science and Engineering, 42:2261-2271.

Moopram, N., Mahakhan, P., Vichitphan, K., Vichitphan, S., Sawaengkaew, J.* (2016). Value addition from the
conversion of sugarcane tops and leaf waste to bioethanol. Proceeding in The 29th International Society
of Sugar Cane Technologists (ISSCT), volume 29, 2- 11 December 2016 Chiang Mai International
Conventional and Exhibition Center, Thailand. (Poster presentation).

Subsamran, K., Mahakhan, P. and Sawaengkaew J.* (2015) Alkaline-acid pretreatment and enzyme hydrolysis
of vetiver grass for bioethanol production. Proceeding in The 4th Intermational 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. and 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. and 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. and 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).

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. and 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. and 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. and 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. and 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).
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Sawaengkaew, J.¥, Mahakhan, P. and 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.* and 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. and 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. and 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. and 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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SC702101 General Microbiology

SC702102 General Microbiology Laboratory
SC711103 Microbiology

SC711104 Microbiology Laboratory

SC702101 General Microbiology

SC702102 General Microbiology Laboratory
SC711103 Microbiology

SC711104 Microbiology Laboratory

SC712107 Instrumental Usage in Microbiology
SC712108 Microbiology Professional Rules and Laboratory Safety
SC713119 Microbiology Laboratory Management and Quality Assurance
SC713705 Computer Application for Microbiology
SC714303 Industrial Microbiology

SC714304 Industrial Microbiology Laboratory
SC714305 Food and Dairy Microbiology

SC714306 Food and Dairy Microbiology Laboratory
SC714307 Microbial Enzyme

SC714308 Microbial Enzyme Laboratory

SC714505 Environmental Microbiology

SC714506 Environmental Microbiology Laboratory
SC714761 Seminar

SC713773 Project Proposal

SC714774 Research Project

SCr14761 Seminar

98
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5.2 szaulByauin
SC757102
SC757702
SC757703
SC758995
SC752107
SC757301
SC758891
SC758892
SC758898
SC758899

5.3 szauuSeyeuien
SC712107
SC717101
SC717102
SC717301
SC717702
SC717703
SC718995
SC718991
SC718992
SC718993
SC718994
SC718996
SC718997
SC718998
SC718999

Project proposal

Research Project

Advanced Applied Microbiology
Research Methods in Microbiology
Current Topics in Microbiology
Special Problem in Microbiology
Instrument Usage in Microbiology
Advanced Microbial Enzyme
Seminar |

Seminar |l

Thesis

Thesis

Instrument Usage in Microbiology
Advanced Microbiology
Advanced Applied Microbiology
Advanced Microbial Enzyme
Research Methods in Microbiology
Current Topics in Microbiology
Special Problem in Microbiology
Seminar in Microbiology |
Seminar in Microbiology |l
Seminar in Microbiology Il
Seminar in Microbiology IV
Dissertation

Dissertation

Dissertation

Dissertation
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Ekprasert J.*, Laopila, K. and Kanakai, S. (2019) Biosurfactant production by newly isolated Enterobacter
cloacae B14 capable of utilizing spent engine oil. Polish Journal of Environmental Studies. 28(4): 2603-10.
Ekprasert, J.*, Kulthanawat, Y and Pongtharangkul, T. (2018) Isolation and identification of styrene-utilizing
bacteria from polluted soils. In the proceeding of the 28" Annual Meeting of the Thai Society for
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Ekprasert, J. and Murrell, J. C. (2014). Functional characterization of alkane-degrading monooxygenases
inRhodococcus jostii strain 8. July 2014,Gordon Research Conference (Abstract), USA.
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SC702101 General Microbiology

SC702102 General Microbiology Laboratory
SC711103 Microbiology

SC711104 Microbiology Laboratory

SC712107 Instrumental Usage in Microbiology
SC712109 Microbial Ecology

SC712110 Microbial Ecology Laboratory

SC713116 Systematic Bacteriology Laboratory
SC713120 Scientific Papers Interpretation and Writing
SC713501 Aquatic Microbiology

SC714505 Environmental Microbiology

SC714506 Environmental Microbiology Laboratory
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SC757101
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SC752107
SC758891
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SC717101
SC717102
SC717104
SC718991
SC718992
SC718993
SC718994

Seminar
Project proposal

Research Project

Advanced Microbiology

Advanced Applied Microbiology
Advanced Bacteriology
Instrument Usages in Microbiology
Seminar |

Seminar |l

Advanced Microbiology
Advanced Applied Microbiology
Advanced Bacteriology
Seminar in Microbiology |
Seminar in Microbiology |l
Seminar in Microbiology Il

Seminar in Microbiology IV
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Khotchanalekha, K., Saksirirat, W., Isarangkool Na Ayutthaya, S., Sakai, K., Tashiro, Y., Okugawa, Y. and Tongpim*,
S. 2019. Isolation and selection of plant growth promoting endophytic bacteria associated with healthy
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Journal of Science. (on publication)
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larnaudiii). Journal of Pure and Applied Microbiology. 13(1): 289-296.
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Kanokmedhakul S. 2019. Bioactive homogenistic acid derivatives from fruits and flowers of Miliusa
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Jamjan, W., Suriyachadkun, C., Tansupawat, S., Sakai, K., Tashiro, Y., Okugawa, Y. and Tongpim*, S. 2018.
Amycolatopsis silviterrae sp. nov., isolated from forest soil. International Journal of Systematic and
Evolutionary Microbiology. 68: 1455-1460.
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2018. Evaluation of probiotic Bacillus aerius B81e isolated from healthy hybrid catfish on growth, disease
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Chomvarin, C., Wongboot, W., Tirapattanum, A., Kanthawong, S., Wongwajana, S., Tongpim, S. and
Boonyanugomol, W. 2017. Detection of Helicobacter pyroli in aquatic environments and drinking waters
in northeastern Thailand. Chiang Mai Journal of Science. 44(3): 731-741.

Soipetch, U., S. Tongpim, V. leelavatcharamas and T. Khammeng. 2016. Fungal fermented protein (FEP):
alternative ingredient to be used in Muscovy duck diets. Turkish Journal of Agriculture — Food Science
and Technology. 4(2): 92-96.

Tongpim, S. and K. Sakai. 2015. Isolation and study of thermotolerant Bacillus strains including L-lactic acid
production from kitchen refuse. Chiang Mai Journal of Science. 42(1): 62-69.

Tongpim, S., R. Meidong, S. Yoshino, Y. Okugawa, Y. Tahiro, M. Taniguchi and K. Sakai. 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.

. Uszaunsalnnsaeussivaaudne 36U

. A1TUEIU

=

5.1 szaudSyauns

SC703113 Microbial Physiology

SC703114 Microbial Physiology Laboratory
SC713115 Systematic Bacteriology

SC713116 Systematic Bacteriology Laboratory
SC714305 Food and Dairy Microbiology

SC714206 Food and Dairy Microbiology Laboratory
SC714505 Environmental Microbiology

SC714506 Environmental Microbiology Laboratory
SC714761 Seminar

SC713773 Project proposal

SC714774 Research Project
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SC757101 Advanced Microbiology
SC757102 Advanced Applied Microbiology
SC757104 Advanced Bacteriology
SC717703 Current Techniques in Microbiology
SC718995 Special Problems in Microbiology
SC752107 Instrument Usage for Advanced Microbiology
SC758891 Seminar |
SC758892 Seminar |l
SC758898 Thesis
SC758899 Thesis
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SC757102 Advanced Applied Microbiology
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SC717102 Research Techniques in Microbiology
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SC718992 Seminar in Microbiology |l
SC718993 Seminar in Microbiology Il
SC718994 Seminar in Microbiology IV
SC718996 Dissertation
SC718997 Dissertation
SC718998 Dissertation
SC718999 Dissertation
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*SC712 109 AN 1veqauysy 2 e ndalul
*SC712 110 UURMsinAing1vegaunsd 1 enndalual
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