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2an melumanisiinwnausnidandnenas drovndngns rearivien lasudaidenidn
Anwwsesulousnnanunudu nsdiifinrudidulienadidunsiudnasanuimun 19
aglunaeitiarese1sdlsuinve unangasLar auliRvaIAUmIE iR tdEn
U9 21. MIawmziloussudiuaniuuaznsiseuting 11
21.1 Jdnevamsdowsouiuanduldluwiazniansdng mndunisameilen
Soudloiimunnuiussamlifumein (audit) mseyialiamedouSsudmaniulidy
g1UNVBIRNUAF A TTER
21.2 fAnivszasdazamefouFeuiuantuiotunheinlundngns azdeauly
muidouludoladonts fadl
21.2.1 WudanneglulassnsvemdngnsfisalitinisBeunsaeusmsening
anUu nglasumnuiiugeunanuiindaiandngns
21.2.2 \BuidnfiameiouFeulumansinunlaning uiseiniezEeuliide
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aovlumanisnuiiue

21.3 iﬂ&"‘;ﬁmﬁ%aqmLﬁauﬁauiuamﬁuﬁmzéfaﬂﬁ%“ummﬁamwimmmé’ﬂqm
oK
unmede maigulveglunaeiiinret®1913disuilnteusedIn wareylAvesnnuAIEin
s1¢3 Tnedewnamiidonuazsiumumieindundn

21.4 man1s3eunnansuduliduiindy P wse NP warlithlAnudunzuuuade
avay &JﬂLf’iuﬂwaaqmlﬁauﬁam’hﬁmmmLLazmiawsL'ﬁauﬁauimw&ﬁmﬁa@ﬂwﬁﬂqmﬁ%’m
S svhamninendeivandudu Weglunasfidavesonnnsdifuinreuneivuas ey
YOIRIUIEN §9insednn TasanansarunAnuduasuuuadoasals

21.5 msdeufutoulumude 21.4 axdeslasurmuiivseuainanuRiddeinddn
uazeysiAlagsesesmsuanlauteumneWguanus s

21.6 BAnamudousoutniveunldlaglasuanudiuteusnonaseivsnvuas
puifnAUAEE N TAn Telrosnmedouiaze 1seassaniounsfinu w nenedida
FainneuRev1sEAsTsULaNnsSUaws Ut Ing L una N UsE A
UMINYIBUNYATAERS

3. WANgATLAZRANTELHaU
3.1 wangns
3.1.1  dwunmilena

IUIUNNANTINFRBAENANT laiffeundn 125 wiaehin
3.1.2 laseadavdngns
3.1.2.1 vaaivAnwinly liffeandn 30 wiaefin
1) nquanszegnilay Lidesndn 3 wuefa
2) nauenseenanswiUszneunts  lddesndl 6 wilein
3) nauasENwIRUNSARANS lidesndn 13 wiefin
4) nguansznadieslneuasnadotlan Witesndr 5 wiledn
5 Nauvguvsemans Lidesndn 3 wwfn
3.1.2.2 BUIAIYUANE Litfosndn 89 wiaefn
AU 23 whein
ez Uy 51 nlena
I NaNIZEN Livdesnin 15 wihefa
3.1.2.3 NUINIVUABNLET liffosndn 6 wiledn
3.1.2.4 MU29ENY litfondn 120 ¥alus
3.1.3 9ganlunangas
(1) yanaindnwinly Livesndn 30 wuledn
1.1 nquanszegfilay Liteendy 3 wiwfn
01175xxx NANTTUNAANWN 1(0-2-1)

(Physical Education Activities)
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Thiandon5oudnlsitdesnin 2 miefin nseivlunneindnuinly nquasze
Atlay
1.2 nguansemaniuiesusznauns Lidesndt 6 vuwin
TriandonGoulsitesnin 6 mihein Mnmedvlunnein@nwinly nguaiszmans
wiaUsznauns
1.3 nguanszwiunsdoans lidesndn 13 wihwhn
FMwaelsema 1 01w 9(--)
iy 3(--)
asauna/aeuitames lideendi 1(--)
1.4 nguansenaiietinauavnadladlan Widesndn 5 wiedn
01999111 FNANIWUIUAURY 2(2-0-4)

(Knowledge of the Land)
wagltidndenseudnlitesnit 3 mihefin ansedvitunisinanwnaly ngu
asenalleslneuaznaiiodlan

1.5 nguansvauyserans Lidesndn 3 mihwefe
TiiandeniFeulifosnin 3 miwin ansedulunneinanwimll nauanss
qunTemans
(2) A NanY Lidesndn 89 wuwdn
2.1 39unu 23 Ienn
01403111 ATy 3(3-0-6)
(General Chemistry)

01403112 UfTRnsaiiily 1(0-3-2)
(Laboratory in General Chemistry)

01417111 uAaAGH | 3(3-0-6)
(Calculus 1)

01417112 upaAaa |l 3(3-0-6)
(Calculus 1)

01420113 U{UANTHENS | 1(0-3-2)
(Laboratory in Physics 1)

01420114 UZURMSWANS Il 1(0-3-2)
(Laboratory in Physics II)

01420117 FaAndiugiu | 2(2-0-)
(Basic Physics 1)

01420118 FAndfiugtu I 2(2-0-0)
(Basic Physics II)

01422111 wanadia 3(3-0-6)
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01424111

01424112

(Principles of Statistics)
NANTIINYN
(Principles of Biology)

I URNT
(Laboratory in Biology)

2.2 A WaN1EUIAY

01402311

01402312

01402313

01403221

01403222

01403231

01416311

01416312

01419211

01419213

Juad |

(Biochemistry 1)

UURN5TLAdl |

(Laboratory in Biochemistry 1)
Al I

(Biochemistry )

LPiBuNIY

(Organic Chemistry)
UfuRnseRBun3d

(Laboratory in Organic Chemistry)
USunaiasizsiniaeil

(Chemical Quantitative Analysis)
VaNugAans

(Principles of Genetics)
Wugransin1AUfURNS
(Laboratory in Genetics)

Qa7 whly

(General Microbiology)

a3 AngwhlumauFoanig
(Laboratory in General Microbiology)

01419325** 57781

(Mycology)

01419341** LuAIe NN

01419351

01419361

(Bacteriology)
A3TINENVDIREUNTE
(Microbial Physiology)
MeIANTY

(Immunology)

** 91e3UTuUTe

3(3-0-6)

1(0-3-2)

51 BU280A
2(2-0-4)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

2(2-0-4)

3(3-0-6)

1(0-3-2)

3(3-0-6)

2(0-6-3)

3(2-3-6)

3(1-6-5)

3(2-3-6)

3(2-2-5)
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01419371  SxUUNUGNITTUVRRAUNTY 3(3-0-6)
(Genetic Systems of Microorganisms)
01419391 nslElATeIBLaENITAATIEYMILATEINSY  2(0-6-3)

WNATVING
(Instrumentation and Chemical Analysis for Microbiologists)

01419411 MsSguarnINzAsYadadunie 3(2-3-6)
(Microbial Cell Growth and Cultivation)

01419424 Th3ainen 3(2-3-6)
(Virology)

01419497  &uuun 1
(Seminar)

01419499  1AT991UTAYIINEN 3(0-9-5)
(Microbiology Project)

01422431  @dANI9TTINGT 3(3-0-6)

(Statistics in Biological Science)

2.3 Awnanigiden Lidesndn 15 wihwde
Tntidgndenseusiginluavgadiimeitusia 01419xx J1uulitaunin 12
o a N A a4 a aAad v A A o ' a | &
Miein way/viveldenisewiniineitesdn 3 mihein 1ndiegeseivselul

01008211 lsmitsine oy 3(2-3-6)
(Introductory Plant pathology)

01008451 lsaiyineseauluana 3(3-0-6)
(Molecular Plant Pathology)

01008468 Ldoaunalsniiy 3(3-0-6)
(Plant Pathogens)

01052211 iafiBsiAndvsamnstuyagu 3(3-0-6)
(Fundamental Physical Chemistry in Food)

01052312 o msuazlavuinig 3(3-0-6)
(Food and Nutrition)

01052321 winnssulunisudssuems 2(2-0-4)
(Innovations in Food Processing)

01052341 11ASFIULALNHNUIEDINNT 2(2-0-4)

(Food Standards and Regulations)

** 91e3UTuUTe
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01052432

01254311

01401114

01402482

01403232

01403432

01403441

01416424

01416441

01419372

01419373

01419390

01419412

01419413

01419414

NSLUIUNITHENBINNS

(Food Processing Operations)
UIIMNYUTEUS

(Fishery Microbiology)

nonumanivialy

(General Botany)

PRALNITNEAT

(Agricultural Biochemistry)
UFuRnsUsInadseiniaadl

(Laboratory in Chemical Quantitative Analysis)
wannsuseiununmluiesu JoRns ATz

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(3-0-6)

2(0-6-3)

1(1-0-2)

(Principles of Quality Assurance in Analytical Laboratory)

Tanunlu

(Nanomaterials)
mawzisaieBoftensderindulufi

(Tissue Culture for Gene Transfer in Plant)
fusmansvongadidassu

(Introduction to Cytogenetics)
FransaumaransdmutingaTine
(Bioinformatics for Microbiologists)
wadamaiingseaulaanaiugumadiing,

3(3-0-6)

3(1-6-5)

3(2-3-6)

2(1-2-3)

2(1-3-4)

(Basic Molecular Biology Techniques in Microbiology)

NISLATENAMUNTDUARNIAN

(Cooperative Education Preparation)
RTINETATIEN

(Analytical Microbiology)
nafiusnwdeqdurie

(Preservation of Microbial Cultures)
N13NULALTEUNIYIDING YN NTAYIINEN
(English Reading and Writing in Microbiology)

01419415* F1A385TIUNYATIINEN

01419423

01419426

(Bioethics in Microbiology)
woARLULIBTYN
(Actinomycetes)

e vaain

(Biology of Mushroom)

* g lul

1(1-0-2)

3(2-3-6)

3(2-3-6)

1(1-0-2)

1(1-0-2)

3(2-3-6)

3(2-3-6)

19



01419427 Baduazdanmalulad
(Yeast and Yeast Technology)
01419428 F e uaznAluladvesamIeruIaEan
(Biology and Technology of Microalgae)
01419434** 9aFYVINYIMNNDINT
(Food Microbiology)
01419435 ﬁ;a%ﬁwmmwfmuLLazmamffwﬁuu
(Microbiology of Milk and Milk Products)
01419436  @¥IINELIYAAMNTTY
(Industrial Microbiology)
01419438 qa¥vineiAeafuomsviin
(Microbiology of Fermented Foods)
01419462  @VIIMNYINNNTFUIAUIEDWNS
(Microbiology for Food Plant Sanitation)
01419463 msiialsruaslsainde
(Infection and Infectious Diseases)
01419481 9aT7ineAsIndon
(Environmental Microbiology)
01419482 ATVINEVBINIENANY
(Pollution Microbiology)
01419483 msﬁamamwsﬂaﬁa@Lﬁadmmﬁuﬁé
(Microbial Deterioration of Materials)
01419484 qaT7ineveanistdatiide
(Microbiology of Waste Water Treatment)
01419485 qaun3dlunu
(Soil Microorganisms)
01419486 9877 iveluuvaaii
(Aquatic Microbiology)
O1419487**@@%’33‘1/181Lﬁamim‘wm
(Microbiology for Agriculture)
01419488 TLIFINEIVDIRAUNTE
(Microbial Ecology)
01419489* Ufduusseninalaaniuqdunsd

(Host-microbe interaction)

* g3y lul
“* 1e3UTulse

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(3-0-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(3-0-6)
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01419490 a@unnafnw

(Cooperative Education)

01419496 139UANIENNATYVING

(Selected Topics in Microbiology)

01423113 &n7inevily

(General Zoology)

01424281 REANSNTININUDIAU

(Introduction to Biotoxicology)

01424311 FVINe1@RaMNITY

(Industrial Biology)

01424482 I inenveauaie

(Pollution Biology)

01424483 @HﬂimaﬁWULLaﬁﬂ’ﬂN%aﬂﬂﬁaﬁEJV]’]\T%'JJY]W

(Taxonomy and Biodiversity)

01424485 FIAUIAIUANNINITNYATHATATITUAT

1-3

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

4(4-0-8)

3(3-0-6)

(Biological Control Agents in Agriculture and Public Health)

(3) MMV ADNLES laitlpenin 6 NN

(4) A1SHN9Y

laitlpenin 120

ANURUNYVDILAVTHRUTL NIV

LRI

ANUMINEYRLaYIIAUSEI I lundngasIne mansUudin a1v13vgaiine)
Usenausielay 8 nan danuvanenail

€

a

@VANPUN 1-2(01) MUY INYWVAUNLUU

YRRV 3-5(419)  MNER a1IATVING

o U dl
RUAIAUN 6

~ o ¥ a
MU0 FEAUTUU

o U dl = U dn’
VAU 7 UAHUNAUIYANU

1

o N O BAVLWDN

9

RBRN
ERBRN
RBRN
RBRN
RBRN
RBRN
RBRN
RBRN
RBRN

o U lﬂl
LVANUN 8

ﬂ&jﬁmﬁugmmwa%ﬁwm

nauIvgaUNId

NAHIYIRATIINGINUD M THAL QRAININT T

NAXIIAUBUNTUITIU

NAUIYIAUEATTINGT

NAIYWNUNTUNNE INeIANTY Waza51T00

nAaIv I WITUgAmEnS

naRAmMsINYmsLaTAaaden

nauAmavAadnw 8o Sesamnzns duun warlassay
g dduinluwsazngy
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3.1.4 LAALHNUNITANEN
(Fmsulidanlaidanseuannafnen)

U 1 aansfne? 1 Fwnuniieie (vu.ussens-su.d§uRnis-su. Anwinienuea)

01417111  upaAad | 3(3-0-6)
01420113 UfuRnsWENE | 1(0-3-2)
01420117  aAndfiugiu | 2(2-0-0)
01424111  MANTYVINE 3(3-0-6)
01424112 FANeInAUHURNIT 1(0-3-2)
01999111  AIARSUAILNUAY 2(2-0-4)
WNquasTaLnilay 2(--)
WNGUETEMARS U UTENOUNNS 3(--
33U 17(- -

a4y a = i [ 1 a a wa = 1%
U 1 A1ANISANEIN 2 91UIUNUILNA (GUlI.UiiﬁJ']EJ—‘?m.‘LJQUG]ﬂ’]i—slﬁJ.ﬁﬂH’]WJ‘EJGmLEN)

01403111 pfivily 3(3-0-6)
01403112 UFTRNTATTLY 1(0-3-2)
01417112  uPaA I 3(3-0-6)
01420114  UFURNISWANS I 1(0-3-2)
01420118  FAnditugu I 2(2-0-0)
01175xxx  NANTIUWARNE 1(0-2-1)
V1WA TEINA 1 N1 3(--)
e lng 3(--)
AETAUNA/ABNNUADS 1(--
372 18( - -

22



) v a

(d@msuidanlidenisauaniafne)
U 2 aansine? 1 Iununmhein (0.ussene-vu U URNS-vu. AnwmenuLg)

01403221  1ANIBUYSE 3(3-0-6)
01403222  UfURNsANBUNIE 1(0-3-2)
01419211  9a¥Angnly 3(3-0-6)
01419213  9a¥AvewhlumaufiRnig 2(0-6-3)
N AUTENA 1 AW 3(--)
WNGUATEMARNSUIUTENOUNNT 3(--)
ngquansenailiodineuaznaliiodlan 3(--
ERH 18( - -

U 2 aanshnedt 2 dununihein (0. ussene-vu U URN-vu. Anwimenuiag)

01403231  USunadimsizvimnaad 2(2-0-4)

01419341  WUATILIEINEN 3(1-6-5)

01419391  nsldiaSesilouaznisiiaszviniaadl 2(0-6-3)
dmiutingatiimen

01422111  vdnadi 3(3-0-6)
nquIvIgUVSUANENS 3(--)
PLAIGRRIGE 6( - -
pipbl 19(--)

23



(@msuidnnlidenisauaniafne)
U3 aansAnwdl 1 Iwsundieds (3u.055818-90. U URNS- v AnwidenuLe)

01402311 %Al | 2(2-0-4)
01402312 U{uRnIsTuadl | 1(0-3-2)
01416311  vienfugAans 3(3-0-6)
01416312 fugransnAUfumnIs 1(0-3-2)
01419325  57meN 3(2-3-6)
01419411  MISYNATNITNABUTAERALYEE 3(2-3-6)
I naNIZLEeN 3(--
PN 16( - -

U3 a1anshnwdl 2 auridieis (vu.us5en8-90. U JURNT- 9. Anwimenie)

01402313 @Al |l 3(3-0-6)
01419351  &353N81VRIAUNTY 3(2-3-6)
01419361  AngnniiAuiu 3(2-2-5)
01419371  S¥UUNUINTINVDIAUNIE 3(3-0-6)
FV0WIRNUTENA 1 A1 3(--)
Juanziaen 3(--
pipbl 18(--)
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(@msuidnnlidenisauaniafne)
U4 a1amsAnudl 1 Pwaumdieis (vu.ussens-su. U uRns-su. Anwimenie)

01419424  hi¥einen 3(2-3-6)
01422431  @fAN19TYIne 3(3-0-6)
I uRNILEDN 6(--)
T 12(--)
V4 mensdnenil 2 Stumiiein (e usTene-vu UiTRn-u Anvidenue)
01419497  duuwn 1
01419499  1ASIURATYVING 3(0-9-5)
I uRNILEDN 3(--
59 7(--)
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(@wmsundnnaanissuannamne)

U 1 aanshned 1 Iununhein (wu.ussene-vu U uRns-su.Anwisienues)

01417111  upaAad | 3(3-0-6)
01420113 UfuRnsWENd | 1(0-3-2)
01420117  aAndfiugiu | 2(2-0-0)
01424111  MANTYVINE 3(3-0-6)
01424112 FANeInAUHURNIT 1(0-3-2)
01999111  AIARSUAILNUAY 2(2-0-4)
WNquasTaLnilay 2(--)
nAuANsEAANSUEUTENBUNTS 3(--
PN 17(- -

a4y a = = [ 1 a a wa = 1%
U 1 A1ANISANEIN 2 TUIUNRUIUNA (GUlI.UiiﬁJ']EJ—‘?m.‘LJQUG]ﬂ’]i—slﬁJ.ﬁﬂH’]WJ‘EJGmLEN)

01403111 pfivily 3(3-0-6)
01403112 UFTRNTATvlY 1(0-3-2)
01417112  uPaAH I 3(3-0-6)
01420114  UFURNSWANS I 1(0-3-2)
01420118  WAnditugu I 2(2-0-0)
01175xxx  NANTIUWARNE 1(0-2-1)
1WA TEINA 1 N1 3(--)
e lng 3(--)
AETAUNA/ABNNUADS 1(--
372 18( - -
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) v a

(Fwsulidanaenseuannadng)
U 2 aansine? 1 Iununmhein (0.ussene-vu U URNS-vu. AnwmenuLg)

01403221
01403222
01419211
01419213

RGN
UfuRnseRdun3d
8Ty

TN lumAUFTRNS

N AUTENA 1 AW
WNGUATEMARNSUIUTENOUNNT
ngquansenailiodineuaznaliiodlan

PN

3(3-0-6)
1(0-3-2)
3(3-0-6)
2(0-6-3)
3(--)
3(--)
3( - -

18( - -

U 2 aanshnedt 2 dununihein (0. ussene-vu U URN-vu. Anwimenuiag)

01403231
01419341
01419391

01422111

JSunaiesigsinnaadl
LUATLIEINE

Y A oA a ¢ No o
ﬂ']{LGULﬂiENﬂJ@LLagﬂ’ﬁ'ﬂLﬂiqgwwqﬂ LANENNIU

N8 TIMeN
nananf
nauIvIgUVSEAENT
a A )
AN

53

2(2-0-4)
3(1-6-5)
2(0-6-3)

3(3-0-6)
3(--)
6( - -

i
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) v a

(Fwsulidanaenseuannadng)
U3 aansAnwdl 1 Iwsundieds (3u.055818-90. U URNS- v AnwidenuLe)

01402311 %Al | 2(2-0-4)
01402312 U{uRnIsTuadl | 1(0-3-2)
01416311  vienfugAans 3(3-0-6)
01416312 fugransnAUfumnIs 1(0-3-2)
01419325  513nEN 3(2-3-6)
01419411  MISYNATNITNABUTAERALYEE 3(2-3-6)
01419424 W5 Imen 3(2-3-6)
01422431 @DANTYVINGT 3(3-0-6)
PN 19(- -

a4y a = o o 1 a a wa = v
U 3 2ANSANYIN 2 IUIUNUILNA (GUlI.UiiﬁJ']EJ—“UJJ.‘LJQU@ﬂWi—ﬂIM.ﬁﬂH’]@’JS@UL@Q)

01402313 Fuadl I 3(3-0-6)
01419351  @33IMeNv0IqaUNId 3(2-3-6)
01419361  mengiAuiy 3(2-2-5)
01419371  SPUUNUGNITUTVBIRAUYIE 3(3-0-6)
AWMU TENA 1 A9 3(--)
Juanziaen 6( - -
394 21(--)

U4 mansineil 1 Srunumthefn (v usseng-vu URTRMs-va Anwsenuies)
01419490  @nfafnw 6

T 6
U4 man1sineil 2 Srnumiein (e ussers-va UiTRns-vu Anwvidenue)
01419497 & 1

01419499  1AT991UTAYIINEN 3(0-9-5)
I NANIZFDN 3(--
53 (-
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3.1.5 AN5UYS18UN
3.1.5.1 '51ﬂ"‘amﬁtﬂuiﬁaaﬂnﬁuawﬁngm
i lunangns

01419211

01419213

01419325**

01419341%**

TNl 3(3-0-6)
(General Microbiology)
Iniidedewnnen : 01424111

NANNNATVING1AUVREUTinr1ee) IAseas1aveueadiugnssunIsasey
LAZLUWNUBATY NMIIANNIAMY N15UTZENANINITINGAT 81T BRAMNTTY
Aandeuns A5G LaZNITUNNE

Principles of microbiology, groups of microorganisms, cell
structures, genetics, growth and metabolism, classification, applications in
agriculture, food, industry, environment, public health and medical
approach.
TN lunAUFTRNS 2(0-6-3)
(Laboratory in General Microbiology)
fidosdeunney : 01419211 viendeusuuay 01424112

UJuRnsdmsu 01419211

Laboratory for 01419211
513INEN 3(2-3-6)
(Mycology)
iideaseuinnew : 01419213 vide 01419214

Fuguiner maaiguasiadeiiing anuduiufidaiinuins nsdn
wnanguazsyyiln mahlld Usslemiuaglnwvenin 51 uazBad &
nsAnEUaNAnLT

Morphology, srowth and affecting factors, phylogeny, classification
and identification, application, advantages and disadvantages of
mushroom, mold and yeast. Field trip required.
WUATILFB N 3(1-6-5)
(Bacteriology)
Ipidesdeunnnen : 01419211 uay 01419213 %3e 01419214

NENYNITUITIUVRILUATILTE ﬂ’]iLLEJﬂL%@U%EjVI%‘mﬂaumﬁEJ N338Yviin
lngodednuaen1edigIIMe el @33N uavleinine Msseyviialeg
By myszylagldduiszneumaeiivessad wadevnsdluianaiiients
szynfiauuaidefimziedd uasmzidedild vénnmsfudouwuadise

“*gg3vUTul s
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01419351

01419361

01419371

Principles of bacterial taxonomy. Isolation of pure culture from
habitats. Identification on the basis of morphological. Biochemical,
physiological and serological characteristics. Rapid method identification.
Identification by chemical composition of cell. Molecular techniques for
identification of culturable and non-culturable bacteria. Principles of
bacterial preservation.

#3TIVYVRIRAUYITE 3(2-3-6)
(Microbial Physiology)
AniidoaFeumnnion : 01419213 vde 01419214
psAUsznouMaAll uasmihivedasiaisvesvadadunid e

o

FusuLarnSIUAIUEN W SEUUAIDSIUTEY Duedy wazlnruin1svesad

9
a

AUV madulaseiuead Aediiadu ueadiadu uasTdunsie Loules]
LLazﬂaiﬂmiﬁw@mizmumamLL%U@%%@J

Chemical compositions and functions of the structures of
microbial cells. Morphogenesis and differentiation, quorum sensing,
habitat and nutrition of microorganisms, cell growth, dissimilation,
assimilation and biosynthesis, enzymes and regulation in metabolism.
WenIAuTY 3(2-2-5)
(Immunology)
Ipiideadewnnen : 01419213 we 01419214
Wﬁ"ﬂmiﬁu@umﬁzwgﬁﬁuﬁu piiAuiulpgALlln NMInauauBINI

1%

piifuiulaensasueuRvefuaslnuafelsad wadinetesfussuuiauiu

Y
aaa 1

UfiTenseninauauilaukazkauRuad nMizinunfvesssuuiiauiu n1sugn
fheeforzuaniode

Basic principles of immunology, innate immunity, antibody
mediated and cell-mediated immune responses, cells involved in immune
system, antigen-antibody interaction, immunological disorders
transplantation.
JEUUNUGNITUVDIAUNTY 3(3-0-6)
(Genetic Systems of Microorganisms)
AniidoaSeumnnion : 01419213 vide 01419214

JEUURUGNITULAENIZUIUNSEevenanugnIsululasa wuailise
wonRluledn Jad 51 uazifin MsUFuf MIuUsUABY wagnsnaneug
W|nsvaswaaiaty WUslanatadihdu wagiugleingsy

Genetic systems and heredity processed in viruses, bacteria,
actinomycetes, yeasts, molds and mushrooms, adaptations, variations
and mutations, methodology in cell fusion, protoplast fusion and genetic

engineering.
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01419372

01419373

01419390

01419391

FransaumaranidmutngaTyine 2(1-2-3)
(Bioinformatics for Microbiologists)
Anfifeaiounnneu : 01416311 n3e 01402311

FutpyatiansaumnaransveRaunid MIlasgidwiunsaiindsn
waznsnedly Aulininuinig nsiasanasuiiaralelnauasTushiu
lassaswanuiinvesanalnaiiulng

Bioinformatic databases of microorganisms. Analysis of nucleic acid
and amino acid sequences. Phylogenetic trees. Examinations of a single
nucleotide sequence and a single protein sequence. Tertiary structure of
polypeptide chain.
wadamadiinesydulianafiugunsataine 2(1-3-4)
(Basic Molecular Biology Techniques in Microbiology)

nsaindlunvendunsd nmsaiananaiin wedan1siesienaduiua
Y99S LWwaRlunveaunidluiu nseenuuulnsiwes nmsleauBuaniid
915 MIwBENwaRIUILAINLUATISY Baduazsn nsangleuduingisad
qaun3d MIAndaniaau N13nTIvdeUlUTHY

Microbial genome extraction, plasmid extraction. DNA sequencing
techniques. Soil microbial metagenome. Primer design, PCR cloning.
Preparation of host cells from bacteria, yeast and mold. Gene transfer
into microbial cells, clone selection. Protein detection.
N1ILH3HUANUNTDUANAAAN Y 1(1-0-2)
(Cooperative Education Preparation)

VENNTT WWIAR waznsTUINNMTVesaniafinu sudeudetifuiiiietdes
Amuditugiu wagmadalunsasinsanuondn audiuglunisufoinu ms
éammazm&aé’mﬁuﬁ‘ NIRALIYASNNIN STUUNITUSTAMNWILEA Y
Usznounis mATANITUIEUD N1 U8UTIBIU

Principles, concepts and processes of cooperative education.
Related rules and regulation. Basic knowledge and techniques in job
application. Basic knowledge and techniques in working. Communication
and human relations. Personality development. Quality management
system in workplace. Presentation techniques. Report writing.
mslfiedesiouarnisiinngimanidmivingadine 2(0-6-3)
(Instrumentation and chemical analysis for microbiologists)
AniidioaSeumnnion : 01419213 vide 01419214 wag 01403112

NANN13 A9N15LY NSERULTIBY LLazmi@LLa'%’ﬂmm%a\‘iﬁaLLaquﬂiaj
a’%’m%’umsﬁﬂmLLazmﬁ%’am@a%ﬁwmLﬁaaéfu UFURNMIMARTInT MG
USinandoadu
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01419411

01419412

01419413

Principles, methodology, calibration and maintenance of
instruments for studies and research in fundamental microbiology,
fundamental laboratory of quantitative chemical analysis.

MRS YRAYNTNABITRERALYEE 3(2-3-6)
(Microbial Cell Growth and Cultivation)
Anfifeaownniou : 01419213 w3 01419214 wag 01417112

UseTRmsiannisimedsniuwss detiduaninininermans
wazmaluladaniniamedesauniduasnisldaauisinelmanlse
adUsznaudemin gunsaitssneuagn iy HiavensnIzABRAuYSE
LaEN1SUTEEUNSATY WSIEWMBINITATEY JAUNAAENTNITASVRIRAUNSY
IuLW’legaﬂummimm (mﬁmmamiﬁ'mﬁumm%mawaum%a“lumit,gm)
LL‘U‘UQ’W]L@EJ’J ﬂQWEJL‘LJEN G]EJL‘LJEN LRENNTENIE La‘ENLL‘U‘ULL‘MQ ﬂ’]iL’ﬁENI‘L!i‘”‘U‘UNﬁ@J
naeLTo ﬁjf\]f\]EJVliJNaGl@ﬂ’]iLﬂiiU fins@nwuenaniud

Historical development of microbial cultivation, Science and
technology professionals regulation in microbial cell cultivation and
utilization of pathogenic microorganisms, Fermentor components,
accessories and operation, types of microbial cultivation and growth
estimation, growth parameters, Microbial growth kinetics under submerged
cultivation, (mathematics of growth) in batch, semicontinuous and
continuous cultivations, and solid state cultivations, Cultivation in mixed
culture systems, factors affecting growth, Field trip required.
RTINYTIATIEN 3(2-3-6)
(Analytical Microbiology)

FiideaSeuannew : 01419213 v3e 01419214
nanuarIsn1slRauvsdlunisnsIninseiliudanaun ez
VBRI LU NIAEEIlY Fnnlu @15UHTIE ansnonaneiug uagansne
uzi3e Snsfinwuenaniui
Principles and methods in using microorganisms for qualitative and
quantitative analyses of substances such as: amino acids, vitamins,
antibiotics, mutagens and carcinogens. Field trip required.
nafiusnwdeqdunie 3(2-3-6)
(Preservation of Microbial Cultures)
AniidoaSeumnnion : 01419213 vde 01419214
wanNkazIBNAUSNYIAUNIuTiaig NMITRsTUL WagNI9IIUT
anszdeyavetogduvidiiuin wietiovesquifiiusiusmaneius
REuvEE uaznsliuing dnsAnwuenannud
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Principles and methods of microbial culture preservation and
collection, information systeming and information collection, culture
collection network and services. Field trip required.

01419414  NIFBTULALLUEUNIWIBINGYNINIATYVING 1(1-0-2)
(English Reading and Writing in Microbiology)
N1597U WATNITIULU UNANUNYIDING YN NATYVINGT
Reading and writing English article in microbiology.
01419415*%  FIATYTITUNNYAYIINEN 1(1-0-2)
(Bioethics in Microbiology)
Ipiidedeunnen : 01419211
q%uw’%é‘tuwwamﬁ@@'&%&lmLLazﬁwmﬂé’mi AMNUABANBNINTININ
SummenaznsUssdiueudes 0173590 MveaesddTindaulas
WugnIsu 3es3sulunsIeuasInng

Microbes in pathogens and animal toxins act. Biosafety. Hazard
and risk assessment. Bioweapons, GMOs study. Ethics in microbiology
research and academia.

01419423 woARluiBgv 3(2-3-6)
(Actinomycetes)
Ipiideadewnnen : 01419213 we 01419214

dougnuinen @33N Wugnssy eynsudsu dneinen waznisly
Uselewd finsfinuuenaniud

Morphology, physiology, genetics, taxonomy, ecology and
application. Field trip required.

01419424*  a¥ainen 3(2-3-6)
(Virology)
AniidioaSeumnnion : 01419213 vide 01419214

anauTRlasvluventiolda msdasuunaiiauaznisidonde nisia
Houaznaifinsiuauvedita ansugnssumeshida nalnnisnelsaveshia n1s
wnziedlasa mansandeseihsa hidluwueiise haluiie hialuuuas
T¥aludnd lhfanelselunywd mstleafunaznismunu fnsAnuiuenanud

General properties of viruses, viral classification and nomenclature,
infection and multiplication, viral genetic materials, viral pathogenesis,
viral propagation, viral detection, bacteriophages, plant viruses, insect
viruses, animal viruses, human viral pathogens, prevention and control.
Field trip required.

* 97391 Un vl
“*gg3vUTul s
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01419426

01419427

01419428

N VoA 3(2-3-6)
(Biology of Mushroom)
AniidioaFeumnnion : 01419213 vde 01419214

2995TImveatin naiasaiule wardladeiifinadenisadaiula
Tugnssy aunsyistu Gueinet nsaediadunisd waznislduselenidun

9 9

W
finsfnwiuenaonud
Life cycles of mushrooms, gsrowth and factors affecting growth,

genetics, taxonomy, ecology, commercial cultivation and application.
Field trip required.
Baduazdadmalulad 3(2-3-6)
(Yeast and Yeast Technology)
Ipiideeunen : 01419213 wie 01419214

Finewesdan nsdarnanyuaznisdndiwun slan1siusng
WUgNTI waen1sUSuUTsaneiug anuddnsioanamnssy nandumndan
waznaluladnsnan saunamaniidesduvesnsmsin finsAnviuenanui

Biology of yeast, classification and identification, culture
preservation, genetics and strain improvements, industrial significance,
products from yeast and their technologies, fermentation kinetics. Field
trip required.
Fneuavinaluladvesaniigruinian 3(2-3-6)
(Biology and Technology of Microalgae)
fiFosdeunnniou : 01419211

Fugnivneesamierunndn Msdasuundemaianaiuuas
wetlanslinana duendey Jadeiidnadensaiyuasinvuinisvesaming ns
wnzEssE e danded nanfsiildanamie Snsdnwuendauil

Morphology of microalgae, classification and identification of
microalgae by conventional and molecular techniques, habitat, factors
influencing growth and nutrition of microalgae, commercial cultivation of

microalgae, products from microalgae. Field trip required.
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01419434**

01419435

01419436

RYIMEYIND NS 3(2-3-6)
(Food Microbiology)
Anfifeasownriou : 01419213 wie 01419214
QAuvIsTiAEtosiuems nsauen Mafuinw uavesduszneues
o1nsiNaReN sy ve I AuYISuazdnunrSIUEY NsaueNeIMS LAt
msinAsresemnaUszanane Welsa uazansfivainqaund qaunidaud
NNIATITUATIENAWNIGLUINT WINTFINBMINNRATVINGT Uarn1TAIUAY
AN TinnsAnwIuenan LT
Microorganisms associated with food, preservation, storage and food

compositions affecting microbial growth and food spoilage characteristics.
Food preservation and spoilage of various food products. Pathogens and
microbial toxins. Index microorganisms. Examination of microorganisms in
foods. Microbiological criteria for foods and quality control. Field trip
required.
Qa%a‘*‘mmﬁuaqummmémﬁm%uu 3(2-3-6)
(Microbiology of Milk and Milk Products)
JndideaFuumnneu : 01419213 vide 01419214

duiAnIenIenIn LAl LLauﬁlaumwmmumu E]\‘]ﬂ‘lJiuﬂE]UVl']\‘iLﬂiJ‘UEN
druniv miLLUQ?u@UﬂﬂJﬂWWUW‘LlN@ULLauﬂ’]i‘UaE]SJ‘Uu nsidevesiuuiv
miLL‘UigUmum ﬁ;aumwLﬂm“uaﬂumuuLLaumammé‘muu UINTFIUNWATY
ﬁgauw%ﬁLLazmimUﬂu@mmwmaﬂNﬁmﬁmsﬁum finnsfinnuenaniud

Physical, chemical and microbiological properties of raw milk,
chemical constituents of raw milk, milk quality grading and adulteration,
spoilage of raw milk, processing of milk, microorganisms in milk and milk
products, microbiological standard and quality control in milk products.
Field trip required.
AYIINELYAAMNTTY 3(2-3-6)
(Industrial Microbiology)
AniidoaSeumnnion : 01419213 vide 01419214

ﬁ]ﬁuw?étﬁamiama’mﬂﬁu naNNISARERN N15UTUUT WaENSLAUETY
WuﬁaauWia Wﬁﬂﬂ’]isU’e]\‘iﬂiuU’JUﬂﬁ‘ViNﬂIuamﬁ’WﬂﬁﬂJ NIVYIBVUINNITHER

ﬂiuU’JUﬂ’]iMﬂJﬂLW@NﬁWNﬂ@ﬂm‘M@u%’]ﬂﬁ]ﬁu%iﬁJ Vlﬂiuiu@‘U‘Vi’eN ‘Ug‘UG]ﬂ’ﬁ
1599UAULUY LLauimuqmammm mmmnmuaﬂamuw
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01419438

01419462

01419463

Microorganisms for industry, principles of screening, improvement
and preservation of microbial strain, principles of industrial fermentation
processes, scaled up, fermentation processes for production of microbial
products at laboratory, pilot and industrial scales, Field trip required.
a%IMEYIVDI81M TN 3(2-3-6)
(Microbiology of Fermented Foods)

AniidoaFeumnnion : 01419213 vde 01419214

unumenAuIsluewminUszanane nMaviingaedesssuund
wazitorsans walulagnsldnddeusans msmuauamnmuazeuUasnsi
Y90 MIIin NMInanemsuiinluseAugnamnIsy nsdlny) dnsAnyiuen
aonuil

Role of microorganisms in various kind of fermented foods,
fermentation with natural microfloraand pure culture, starter culture
technology, quality control and safety of fermented foods, industrialized
fermented foods, case study. Field trip required.
RYIINYINNNITIVINUIED WIS 3(3-0-6)
(Microbiology for Food Plant Sanitation)
iideuseuinnew : 01419213 vide 01419214

MIFVINUIRAB1NT m’mé’ﬁﬁ@%\‘lﬁﬁuﬁﬁﬁumi?jmﬁmammi A9
Uuouvesgduniddens Waunsunisauiiuialssnuems dn1sfnuuen
AU

Food plant sanitation, significant of microorganism in food plant
sanitation, microbial contamination in foods, food plant sanitation
program. Field trip required.
nsiinlsanazlsnfnide 3(2-3-6)
(Infection and Infectious Diseases)
Ipideaieunen : 01419213 wie 01419214

nadnlseuastladefiferdosiunnielsnfinide snunevonauis
rolsn uavazauLaznITUNInIzaElsA Svezvadsafnide nEnIEUINANE LAY
nsdhseTilsn vdnmstlestuuazeuaulsafinsie Tsnfndefiinanuuaiie
51 1%a Wsledh wagnsnsnitedelse Snsfnwuenaniui

Infection and factors involved in infectious diseases, characteristics
of pathogenic microorganisms, reservoirs and transmission of infectious
diseases, stages of infectious disease, principles of epidemiology and

surveillance, principles of prevention and control of communicable
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01419481

01419482

01419483

diseases, infectious diseases caused by bacteria, fungi, virus, protozoa and
diagnosis. Field trip required.
TAMIAUINFON 3(2-3-6)
(Environmental Microbiology)
Inideaeunnen : 01419213 wie 01419214
YunLarngAnssuvesauridronsudsuuUacuesdandon ns
ns¥BLaznsUTUMveAYEdluAandon 9aT7ineuilos marlenauies
pusTIHER MaUszgndldqAunidlunisiugfuanden
Communities and behavior of microbes in environmental changes,
Microbial distribution and adaptation in environment, urban microbiology,
self-purification, applications of microorganisms in environmental
remediation.
ATIMEIVBINITUATIY 3(2-3-6)
(Pollution Microbiology)
Ipiideadeunen : 01419213 wie 01419214
%ummfﬂaumwwﬂmmmwumww UVIU’]‘I/lmma’mmﬁuawaumé

a

GZI‘L!W?YNG] lunsneliinnazwindemduiiv UiumwuawawwwLﬂmmﬂﬁ;aum%‘é
MINNATILAZNNDDY mﬂ%fﬂaumamumumuaﬂmmLUuwwiuaﬂLLama@m
MaﬂﬂWﬂﬁzﬁ;aumsﬂumia@mam’smLUuww finsfnwuenaniud

Microorganisms and microbiology of pollution, important roles,
direct and indirect effects of microbes in causing pollution problems, use
of microbiological indicators for quality assessment, applications of
microorganisms in environmental mitigation. Field trip required.
miL?liammwmaxﬁaﬂLﬁaﬂmﬂﬁﬁuw%é 3(2-3-6)
(Microbial Deterioration of Materials)
AniidioaSeumnnion : 01419213 vide 01419214

silauarunumvesduvidienaidenanmuesianUssinndme i
uazsAnfnsliiusgy lenans fe ideavids & TiduTusaing Tusuaany
a1a uaydue YedviifinadenadenanmiilosningdunidiBnmma
Ainsent matesiuuarnisida fnsfnwviuenaniui

Microorganisms and their roles in causing deterioration of textiles,
wood and wood products, leather, dye, film, paint, paper and document,
historical material and monument, impact of environmental factors on
deterioration, analytical methods, prevention and control. Field trip

required.

37



01419484

01419485

01419486

@I enstintde 3(2-3-6)
(Microbiology of Waste Water Treatment)
AiidioaFeumnnion : 01419213 vde 01419214

aunsludeustar sz viin unuwm wasthdefiinadefanse
vogdurelussuuthiminds msesgitiygm mamuauiielvsruutide
auiulegediusyansam dnnsAnwuenaniud

Microorganisms in each type of wastewater, factors affecting
microbial activities on wastewater treatment systems, analysis of
problems, process control for efficient treatment operation. Field trip
required.
aunIdlunu 3(2-3-6)
(Soil Microorganisms)
AniidoaFeuaniion : 01419213 vde 01419214

nauesgAuvESluAu AnssuuasnszuaunIseduadiiinty
Hnering1veagdunsdluiu anudAyvefuridluiu waznsliusslavinms
nsinwasuaznnsUnlsl fnsfinuuenaniuil

Major groups of soil microorganisms, their activities and
biochemical processes, ecology of soil microorganisms, their importance
and applications to agriculture and forestry. Field trip required
ad7Aneluundai 3(2-3-6)
(Aquatic Microbiology)
FiideaSeuannew : 01419213 v3e 01419214

auvEgluihia dindes wasiniy nansznsuasdunavesqdunid
nausna9 dnsnavesdadesiieg Giaaﬁwﬁ&ﬂwfﬂ UNUMUAE AN ALY VDS
aurEsluthiifredaunndey arudrdmeduesugia Snisnwuenanud

Aquatic microorganisms in fresh, estuarine and sea water,
distribution and biomass of microbial population, factors affecting aquatic
microorganisms, roles and significance of aquatic microorganisms, impacts

on and of environmental conditions. Field trip required.
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01419487**

01419488

01419489*

qa%ﬁm%ﬁamimwm 3(2-3-6)
(Microbiology for Agriculture)
3611'11'71'(51’@&@814&'1?1@14 : 01419211 waz 01419213 %38 01419214
QduvadiAetesiunsinumsuazUadnd mevindeanm msldluaes
Lswwazqaunidesalulasiau nsmuaulaedyds nsldduvsdninuasiasy
01N5dn T 9T AN nanzAdn it warAursinelsamanuns &
nsAnwILenanIu
Microorganisms related to agriculture and livestock. Biofertilizers,
mycorrhiza and nitrogen fixing inoculants. Biological control, ensilaging and
microbial feed additives. Microbiology in relation to aquaculture and
agricultural pathogenic microorganisms. Field trip required.
Warine1veIRaUnse 3(2-3-6)
(Microbial Ecology)
AniidoaFeuaniion : 01419213 vde 01419214
N3A59TInveAundlusssued  TBnsAnwillarvesqdunsd s

IS a

N3¥LAMALUNUIMYBIRAUNITIUTTUUTIA NTTUINITNITUATVDIRAUNTE
AAgtestuigingsn Anuduiusuesgdunidiedunndoutazns
WasuuUas wagdunsitensenineqduvidd v uazdnd

Living of microorganisms in nature. Study methods in microbial
ecology. Distribution and roles of microbe in ecosystem. Biochemical
processes of microorganisms involved in mineral cycle. Relationship of
microorganisms to environment and it changes. Interaction between
microbes, plants and animals.
Ufdunusseninlaadiuadumse 3(2-3-6)
(Host-microbe interaction)
Fiteaseusnneu : 01419211

Finewedlaadlaun au WY Lazaunsd vlinvesUfdunussening
laadiuauvsd Jadennnusunsaveiunid ssuuginuiuvedleaas 9aun3d
duafunsadyiulnvesiivuaylsaiivifanvninqdunid qaunSdusiing
aunsdingn

Biology of hosts including human, plants and microbes. Modes of
interaction between host and microbe, virulence factors, host immunity.
Plant growth promoting microbes and microbial plant disease. Microbial

antagonists, predatory microbes.

* 97391 Un vl
“*gg3vUTul s
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01419490  anfafnw 6
(Cooperative Education)
mMsufuRnsludnuasninauiaasnnulasnsildiuueumng
PRDAIUNITINVINTIBNULALNITULAUD
On the job training as temporary employee according to the
assigned project including report writing and presentation.
01419496  134I2NIEVNATATIING 13
(Selected Topics in Microbiology)
L%qLawwmqa%ﬁwaﬂuﬁzé‘mﬂ%zy,zgm% iteiseuvdsulusaznanisiing
Selected topics in microbiology at the bachelor’ degree level.
Topics are subject to change each semester.
01419497 GHGTY 1
(Seminar)
miﬁ’]LauaLLazaﬁ‘Ui’]sﬁﬁaﬁmaﬂﬁ]mwa%ﬁmﬂmz@fvﬂ%mzym?
Presentation and discussion on current interesting topics in
microbiology at the bachelor’s degree level.
01419499  1AT991UAYIINEN 3(0-9-5)
(Microbiology Projects)
Iﬂiqmuﬁmaﬂﬁﬂummmﬂ6] N998TIINEN

Project of practical interest in various fields of microbiology.

-5183UIUINT
01419214 ﬁ;a%ﬁmwﬁugmmﬂﬂﬁﬁ’ami 1(0-3-2)
(Laboratory in Fundamental Microbiology)
Ffideaieunnou : 01419211 wendauiu
UfuRnsdmsu 01419211
Laboratory for 01419211

3.1.5.2 swividusiedvuenvdngas
01008211  lsmitinendesdu 3(2-3-6)
(Introductory Plant pathology)
UsgiRuazanudrdnuedlseity wudnfeiulsaiiy ayggiu
WLINTAALIADINIT AMTAMUITILTA A1TIZUIA NSIANLIANY N3
Wty nannismvaNlsaNsLasnalulagTinInmnalsay
History and importance of plant diseases, plant disease concept,
etiology, symptom, disease development, epidemiology, classification,
diagnosis, principles of plant disease control and biotechnology in plant
pathology

40



01008451

01008468

01052211

LsafivInenseauluana 3(3-0-6)
(Molecular Plant Pathology)
WNARIBULINDU: 01419211 tag 01402311

Frmensziiluanavestoanglsniy lassadameiugnssumeaie
uwazgaMudiusAsdesiuRivlunisielsa waranuduniulse Auduius
szrhadelsauaznme matansBulasiugimnssuestuielsaiiy o
illdusglenilunisaunulsaiy

Molecular biology of plant pathogens, gene structures, gene
regulation and gene expression involving infection and plant response,
pathogen and vector relationship, manipulation of genetic materials of
plant pathogens and the utilization for disease control.

L“??E]ﬁ’lmﬁﬂ’iﬂﬁ% 3(3-0-6)
(Plant Pathogens)

Snunrdfyendeanvelsafio uuaide . TAdewles lhia lisess
way Inlanaiaun @Hﬂiuaﬁ’muagﬂﬁf\f’lLLUHL%@ ﬁ'uqmam%‘suawﬁat,l,az
AMUANRUSAUNY TAINen A1SUNIIZUIALIA N159ANISLIA LWlEuN1SAneY
Ieuazimuinialsanag

Essential characteristics of plant pathogens, bacteria, fungi,
nematodes,viruses, viroids and phytoplasmas. Classification and
identification of pathogens, host-parasite interaction, ecology,
epidemiology and disease management Research trends and
development in plant pathology.

A FsHAN A9 I TuYAgIY 3(3-0-6)
(Fundamental Physical Chemistry in Food)

v
aad

NaNgUNNAAENS NaWUTaTE Andnnaliansaane 1oLnasLaATIIn
) ¢ @ a aaa ¢ P = P

nanvaunamans ensn1sinUfisen aun1sesisidea il aunanau
wnadn n1sUszendlunszuunskUsiy waenisinusnwmenis nsiinujnsen
AWURY N1sREEN LS Wavasdsnstudeunalue1ms

Thermodynamics, free energy, chemical potential, solution, water
activity. Kinetics and reaction rate, Arrhenius equation, electrochemistry,
thermodynamic equilibrium. Application in food processing and storage.

Surface interaction, crystallization, phase of substance and phase

transition in food.
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01052312

01052321

01052341

01052432

01254311

91MIaslATUINTT 3(3-0-6)
(Food and Nutrition)

Aelaruins FllawazANUAIAYYeIAITO M TN sauTEn Y
a15fneeBug nsdesuarnisgaduans weanusnth U uiugilunis
Fowdndusiely uasinuszsiu

Nutritional condition, types and importance of nutrients , toxicant,
inhibitor, digestion and absorption of nutrients, could be used to
understanding other subjects and well daily being.
winnssdlunisudsgveomns 2(2-0-4)
(Innovations in Food Processing)

fwé’ﬂmiLuJigiJLLazauaummﬁé{wmﬂiu‘[,aﬁﬁﬁmm%ﬂm weluladild
uazlsldmnndou msane$ed mslimnudeuseadulilasion aduanuiing
$eEBunsnIn waznuulenila awulwihuuuiaduasanuiuannatings

Principle of food processing and preservation using innovation
technologies, thermal and non-thermal technologies, irradiation,
microwave, radio frequency, infrared and ohmic heating, pulse electric
field and high hydrostatic pressure.

UINTFIULAZNHUNYDINNT 2(2-0-4)
(Food Standards and Regulations)

nsSmssRutuTeandnssn sl I v s miﬁmmmmmu
Guaﬂmammsmqmamﬂﬁma’]wﬁ N UetsAUKAE N MUNER IS URIUTEMALELAS
a1na

Principles of quality grading, establishment of standards for food
products, national and international food standards and regulations.
NITUIUNTHANDINT 3(2-3-6)

(Food Processing Operations)

NIMUEUNISHENITIaENIIAIVANNTEUINNSHARRNIE MY
15991UQREMNTINEIMNS SPUUNISUUALIngAULasHEni N1sUTBEINTIAY4
NsEUIUNTINER SnnsAnwuenaonuil

Plant lay out, selection of processes, controlling system and
transportation of materials and products, introduction to model of
operation research and network.
aYIIMNENUTEU 3(2-3-6)
(Fishery Microbiology)

%wﬁéfau%umﬁau : 01419211, 01419214

'
a a a a 6

auUNI dwﬁlmmaqm miammLLuﬂ‘wmwmawaumwwﬂmmdqﬁw

oe o2

a

wazdorih Tsndn i ifnadenunmdn it 9Bunisitunumdrdylumaden

9
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01401114

01402311

01402312

01402313

Aunm ALUaandludn it wazn1sauay seuuAMINE IS U fURNNS

=

AV IINYIUTZUS

q

Microorganisms in water bodies. Classification of microorganism in
water bodies and aquatic animals. Fish diseases concerning aquatic animal
quality. Microorganism involve in deterioration, safety of aquatic animals
and control. Quality system for fishery microbiology laboratory.
wanuanivialy 3(2-3-6)
(General Botany)

AT luRRUR g AMeN Mednaine @35iven dueinet ns
Favaavguariiaunis nsldussleviainiiy

General principles of plant morphology, anatomy, physiology,
ecology, classification and evolution. Uses of plants.

Fuadl | 2(2-0-4)

(Biochemistry 1)

iideaseunnnew: 01403221 wie 01403223 wioiFeundoury
waduaveRUstnouvesad Tnswadeuasniinfivenilunszuiuns

maduailuead ansavanetiles laswads audh nihfivesaslulansy

lUshiu nsnthpadn die toulesiuaslaeuled uazn1sussynd

Cells and cell components, structure and functions of water in
cellular biochemical processes, buffer solutions, structure, properties,
functions of carbohydrates, proteins, nucleic acids, lipids, enzymes and
coenzymes, and applications.

UAURAN5TLAL | 1(0-3-2)
(Laboratory in Biochemistry 1)
Sfgeadeunnneu: 01402301, 01402311 aolSsunseuiu

UitRnsisesiovuazdives auninslnlawed n1sdrasdasaing
Y8377 Wiana audinienignmuaziadl kagn1sinserdluena Aanssy
wulwl wedalasuilnnil

Laboratory on pH and buffer, spectrophotometry, biomolecular
modeling, physical and chemical properties, and analysis of biomolecules,
enzyme activity, chromatography techniques.

Fuadl | 3(3-0-6)

(Biochemistry i)

Fiideaseusnnew: 01402311
sssumAveteuluiuaznisissufnielaeoulyl wuvuedduwasdn

NS TNV liuanaaeuasianasIvivesansdiliiana Tidunseives
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01402482

01403111

01403112

A15UTENOUNANIUAAZNTTUATIZAIBUEAT N1IMEIRUVDIAEUELALNTT
muAuNsLanseanvesgululnsuaslen

Nature of enzyme and enzyme catalysis, metabolism and
bioenergetics, biomolecular degradation and biosynthesis pathways,
biosynthesis of high energy compounds and photosynthesis, DNA
sequencing and control of gene expression in prokaryotes.
PRALNITNEAT 3(3-0-6)
(Agricultural Biochemistry)
iideaseunnnew: 01402313

FuadifiAsdestunmnunsvesivuasdniiasugin nalniiugiuma
FueillunmsneuausrieannzmNATeAINAIIAdeL MIAUALERITUNIL
uazlsn Juafilszgndiiomninens  TuediBdanginaninnens
DIAUTENOUTDIAU a5y NENAUNINTITUYR Msldwmeliaiugimnssuuay
weluladTnm LileUUUTInMNNHAREANNTINYAT

Biochemistry relating to agriculture of economically important
crops and animals, basic biochemical mechanisms in responses to
environmental stresses, pest and disease control, applied biochemistry for
agriculture, analytical biochemistry for agriculture, soil components, toxic
substances, natural products, genetic engineering and biotechnology for
quality improvement of agricultural products.
wfivly 3(3-0-6)
(General Chemistry)

prULazlATIETINRENBN JEUUNTRRN WusTiAll URASewell uia
YOUYAT VO A15ATAY QUNNAAIENS daunaransiall augaiall Bianlns
laduaznisuandululessu nsauaviua aunaveslosau

Atoms and atomic structures, periodic system, chemical bonds,
chemical reactions, gases, liquids, solids, solutions, thermodynamics,
chemical kinetics, chemical equilibria, electrolytes and their ionization,
acids and bases, ionic equilibria.
UFtRnsiadivialy 1(0-3-2)
(Laboratory in General Chemistry)
fiFosdeunnnou : 01403111 viendeuriy
UFtRnsdmIUin 01403111 Lafivily
Laboratory work for 01403111 General Chemistry.
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01403221

01403222

01403231

01403232

LPIBUYIE 3(3-0-6)
(Organic Chemistry)
AnfiFeaiownniou : 01403111 %3 01403115 vde 01403117

VU MNAATBUYSY N13TLUNUIEVvRIaNsUsENaUdun3e U§Asen
wilaznalnuesjisen aweslowndl inllvasansueawndnlalasasuey woans
wlae welsuufnlalasasuau n1slassasevesansUsznoudunsdlneionie
wWnlnsalnd audfuazUfisevesiaaneses 8mes arsusenouiiuea woah
lodt Alou nsnduv3d eutusnsndundd lefuuazansuseneululasiaudus Afia
Aslulawnsn nsneziily IUshu waznsntnddn

Theories in organic chemistry, classification of organic compounds,
chemical reactions and mechanisms, stereochemistry, chemistry of
aliphatic hydrocarbons, alkyl halides, aromatic hydrocarbons, structural
determination of organic compounds by spectroscopic methods,
properties and reactions of alcohols, ethers, phenolic compounds,
aldehydes, ketones, carboxylic acids, derivatives of carboxylic acids,
amines and other nitrogen compounds, lipids, carbohydrates, amino acids,
proteins and nucleic acids.
UfuRnsetBun3d 1(0-3-2)

(Laboratory in Organic Chemistry)
iideaseuinnew : 01403221 wiendoury

UfuRn1sdmsuInn 01403221 1aTBUNSY

Laboratory work for 01403221 Organic Chemistry.
UTunaasigsiniaeil 2(2-0-4)
(Chemical Quantitative Analysis)
FfiFosseunnniou : 01403111 e 01403115

NANNITLAZNTZUIUNITIUNITIATIZUNILAL adAmanslu
suouitinnet nquilusinafiesest msleseilaeimin msiese
Tnenslnmsn Mslmnsansa-lua nmslnmsalasnisiinaznau nsknmsalay
nafinansidsdon mslnmseinend nénnsiuguvesaiunlnsTnlmuvduuy
AANGY

Principles and process in chemical analysis, statistics in analytical
methods, theory in quantitative analysis, gravimetric analysis, titrimetric
analysis, acid-base titrations, precipitation titrations, complexation
titrations, redox titrations, basic principles of absorption
spectrophotometry.
UFUFRn1sUSInaaesEinnad 2(0-6-3)

(Laboratory in Chemical Quantitative Analysis)
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01403432

01403441

01416311

01416312

Fiideaseusnnew: 01403112 wie 01403118 uaz 01403231 WionFeury
%39 01403233 Wson3ouiu

wiallawazsUfuRn1sveasdiaseiusuamiuadl

Techniques and experimental works in chemical quantitative
analysis.
nannsUseiununluiasU JURNTIAT e 1(1-0-2)
(Principles of Quality Assurance in Analytical Laboratory)
iideaseuinnew : 01403231 %3e 01403233

AnunsEninluaun I inallanaiinistuduanulilavesdeya

WATANITATUANAUNIN WWINNIIPIINITUINTTIUVDIDIANTTENINUTLNA
Quality awareness, statistical techniques, data validation,quality

control techniques, standardization guides of international organization.

Tanunlu 3(3-0-6)

(Nanomaterials)

Ipiideadeunten: 01403111 vde 01403115

LLu’Jﬁmﬁug’m auUAmanIennuaseall kaznsussendldianuily

Basic concepts, physical and chemical properties and applications
of nanomaterials.
NANNUGANENS 3(3-0-6)
(Principles of Genetics)
itfeaseusnnew: 01424111

wadlazoosuniuadiiientostuiugmans msdeneaiugnysu
serhlulndauazluleda ¥ann15a1eMaARLINTSUYDLUUABKAENYAY
Wnnzdunervenevoingiuua #NINUTNTIU N1FINADILALNITTRULTUNIS
Mauvesdukazn1sAIuANiwntuvesulaglastulay Mugmansusuin
wazUszrnsiugnIsuueniieda WugransIdaiuinis

Cell and organelles related to genetics, genetic inheritance during
mitosis and meiosis, Mendelian inheritance and probability, the extension
of Mendelian laws, genetic materials, replications and repair, function and
regulation, gene and chromosome mutations, quantitative and population
genetics, extranuclear inheritance, evolutionary genetics.
NugAansnAUHURNTS 1(0-3-2)
(Laboratory in Genetics)
itdeaseusnnew: 01416311 iendauiiu

UUAmsdmivivmvaniugmans

Laboratory for Principles of Genetics

46



01416424

01416441

01417111

01417112

mMswnzidsaileideienisaresnguluiie 3(1-6-5)
(Tissue Culture for Gene Transfer in Plant)
STidouTouNney : 01416312

winmsnziasadedeiy wedaamslunsmsdsaiedofiuiie

nsusulgsiusRelpemsdimitliAsnsnans mamzdssinng mamneides
SuazepasynmzisuarnisTalusloanaadnsiiluldlududug wada
seq Adlunsaennduludio enuslyie MAedes

Principles of plant tissue culture, special techniques in plant tissue
culture, mutation breeding by tissue culture, embryo culture, anther
culture, protoplast culture and fusion, various techniques of plant gene
transfer, recent knowledge in related fields.
ftugeansvongadidosiu 3(2-3-6)
(Introduction to Cytogenetics)
Iniideadeunen : 01416312 viendauiu

e uarngAnssuveagadiieafunisinevendnunzvosddidin
ANuUsUTIlUmIeugN Iy IﬂiiuisauLLazmaﬁLﬁmﬁfumé’ﬂwmwwﬁuﬁqﬂiim
aunsvesdedldin msvszgndhmuinarilvlimeiunsummduas
MsinuesTIRuNsUSUU TS Ruasdn imadaidesiulutesufifinslu
nsANwugAansaag

Cell biology and behavior related to inheritance. Variation in
genetic material and the effect on expression and as well as evolution of
organism. Application of to genetics in medicine, agriculture, plant and
animal breeding. Laboratory techniques in cytogenetics.

LARANH | 3(3-0-6)
(Calculus 1)

alauazanudeLiles eyiusvesilaidunaznisssend Andseyius
wazn1sUszend Usiusuaznisussend

Limits and continuity, derivatives and applications, differentials and
applications, integration and applications.
LARASE I 3(3-0-6)
(Calculus 11)
Aniifeaiouwnrou: 01417111

SAdRaER eyiustes Uitusranedu aumadseyiusyagu

Space geometry, partial derivatives, multiple integrals, elementary

differential equations.
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01420113

01420114

01420117

01420118

01422111

UfuRnsENd | 1(0-3-2)
(Laboratory in Physics |)
iideaseusnneu : 01420111 wiendousu vde 01420117 wiendouiy

UFtRnsdmsvin Wanditaly | vdeREnddiugiu |

Laboratory for General Physics | or Basic Physics .
UfuRNEN I 1(0-3-2)
(Laboratory in Physics II)
fidosdeunnneu : 01420113 waw 01420112 nSewndauiiu

139 01420118 WsoNTauNY

UFtRnsdmsUin Nanditaly I wieRAnddugm |

Laboratory for General Physics Il or Basic Physics II.
TAnd gy | 2(2-0-4)
(Basic Physics 1)

naenaninamanivesiva gammwarans nsiadouiiuuusiuein

Mechanics, fluid mechanics, thermodynamics, harmonic motion.
TAndfug I 2(2-0-4)
(Basic Physics II)
iideaseunnnew : 01420117

it wilndn Aduwsudnlaih Vieumans Aanduelnaldossy

Electricity, magnetism, electromagnetic waves, optics, introduction
to modern physics.
nanana 3(3-0-6)
(Principles of Statistics)

wnAAMAeITUINaRR daindumisd fiarinans faianis
352978 fMnUsduLaznIswanuasruinziiuresiusdy MILankaem?
W3 N3LANLATIRe N1SUANUIIUNR NTUINUIIAIBEN DR ausu  dmsu
Ussnaifeinazasuszing mylnngideyanud Mslieszsianny
WUSUSILUUNIAAET NFIATIZRNITOANDELTAAULUUIE

Concept of statistics, measures of relative standing, measures of
center, measures of dispersion, random variables and their probability
distributions, binomial distribution, Poisson distribution, normal
distribution, sampling distribution, statistical inference for one and two
populations, analysis of frequency data, one-way analysis of variance,

simple linear regression analysis.
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01422431

01423113

01424111

01424112

ADANTIINEN 3(3-0-6)
(Statistics in Biological Sciences)
fidosSeunnnou : 01422111

yiavasdoyan1es¥iine od1siadiege maSeuliiguassussvng
NTIATIETRYARUINGY nseRNKUUMIYIARBsNugTY uHukUUFaull N3
NAABILUULIANBLS A N1TIATITRNITONNDYLATANEUINUS FON19aDR LD
Wsimes Avtlanurainvane

Types of biological data, sample survey methods, two population
comparisons, categorical data analysis, basic experimental designs, nested
designs, factorial experiments, regression and correlation analysis,
nonparametric statistical methods, indices of diversity.
dninevily 3(2-3-6)
(General Zoology)

YN WNIAUERT nann1stunITILUNUTELANER ILaEITRIUIN1TTBS

v ¢

52

Biology of the animals, principles of animal classification and their
evolution.
NaNYIINY 3(3-0-6)

(Principles of Biology)

Filuanavesdsditin wwad uaziwuwnueddu Wugeand uagitamnns
AuaInvianeveieAdiie Tassasaasmifivesdniuazity Sneinen
WAENEANTTY

Biomolecules of organisms, cell and metabolism, genetics and
evolution, species diversity, structure and function of animals and plants,
ecology and behavior.

FINe1AUHURNIT 1(0-3-2)
(Laboratory for Biology)
Ffideaieunou : 01424111 wiadeundoudu

UitRnsmslindosqanssmi iwaduazdnsznauvesead Woviiead
uaznsadeuivesas wuley wasndinuludddin Weibefivuazdn Tndns
YosmadLAYMILULYAE NsFUTUSLazN1TaS Y YesdullTin Arumannvany
10930 wazdiarine

Laboratory for microscope, cell and comments, cell membrane
and transport, enzyme and bioenergetics, plant tissue and animal tissue,
cell cycle and cell division, reproduction and biodevelopment, species

diversity and ecology.
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01424281 fAneTanmiesdiu 3(3-0-6)
(Introduction to Biotoxicology)
fidosSeunnou : 01424111
Funoudesfuresarudufivuaznannésananstesfunasisn
AngiurosTTuvIRLAZLIATINN
Basic concepts of the toxicology and the residule effects of
pesticides on the nature and biotic community.
01424311  FVINE1@AAMNTTY 3(3-0-6)
(Industrial Biology)
ANU3 Lazmadamedineildlunsinsides WUsgUNERS0 wag

~ v ¢ A

a13ainaInaunsd Nuazdniannvainvangaaamnssufiegluanuaula
nsdifnwang i deameuazinidsannagaamnsy finsAnwiuenaniud

Knowledge and techniques in Biology for uses in culturing,
processing and products extracted from microorganisms, plants and
animals from several interesting industries. Case studies from industrial
experts and researchers will be presented. Field trip required.

01424482 INIMNYVDINANY 3(3-0-6)
(Pollution Biology)
aNNUIANNAAaNTITURY nansenuseddlTInnazIsUastundly 3

nsAnwIENAnILT
Environmental pollution and its effects to life, avoiding and
deduction of causes. Field trip requires.
01424483  AUNTUITIULATAVIUVAINUAIENITINN 4(4-0-8)
(Taxonomy and Biodiversity)
Fnfifeaiounnou : 01416311 3el3ounieniu
femuazesduszneunNIMaINYaNBNITIN Madeslesszuy
synsuAsuAUAImANaB YA TInsrUUYRIN TE AT LN AT iR 5
mMsfnwnuuamAaAndlaglindnnsnisiasumasiesiign wdnnisany
Jullfasananvnueinisiinanuvainalen1edinin NaveanumaInvaiy
NITIMNADLUUBEN AL NTLUIUN TMYUYNAITTIR Pnuviannvianemng
Fanmsonihiilussuuiinn Auazamsuesnsgydeanumrainanenis

a

T LL‘L!’J‘V]’Nﬂ?i@%%ﬂéﬂ?ﬂmﬁaﬁﬂﬁaﬁEJ‘V]’N%’]JW‘W NSNYININNTININAUNI

Y

Yy vioadiu N5 InLagnIsIeANRAINAANENNTINN
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01424485

Definition and component of biodiversity, the interrelation
between taxonomy and biodiversity. The information’s used for
classification. Cladistics include parsimony, maximum likelihood. Cause of
biodiversification. Effects of biodiversity on pattern and process of
community. Biodiversity and ecosystem function. Value and causes of
biodiversity loss. Conservative approach to biodiversity, biological
resources and local wisdom. Biodiversity measurement and research.
AU AIUANNNITNYATUALEAIT T 3(3-0-6)
(Biological Control Agents in Agriculture and Public Health)
iideaseusnneu : 01419211

viavesdatusiilinuaudngnanIsinumsLaaIs SEY N1588NqIS
MsWaLHARSUT 9auLazaafsnITUszgNd ngrineuazszdeudeddud
Aeades Snsdnviuenaniui

Types of biological control agent used for controlling pests in
agriculture and public health, modes of action, product, development,

advantage, application, related law and regulations. Field trip required.
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3.2 %o @Na AUNN LazANAIYaIe1R1TY
3.2.1 913138UsEAmaNgAT (InenunuILuL)

anu Yo-uwana NBIUNIVINTG N1529UERY

7 AUMN1aIYINIg Uaglu Nangns

AMIA (6191391 ) UYFuse

gantiufidiSanisine Yiau

1. | wnanyinl Wonme* NaIUIY 01419211 | 01419211
9719158 Peroxiredoxin 2 is highly expressed in 01419214 | 01419214

W.U. (RATVINe1) human oral squamous cell carcinoma | 01419372 | 01419372
UAINYIBULTAIT, 2549 cells and is upregulated by human 01419391 | 01419373

WAL (3TIINY) papillomavirus oncoproteins and 01419424 | 01419391
URINYIFYULSART, 2553 arecoline, promoting proliferation, 01419496 01419412

U3.0. (RATIINMNINTUNNEG) 2563 01419497 | 01419424
UNINYIFUVIURNLY, 2559 01419489
01419496

01419497

01419499

2. | wieawilnn ygyun® NAIUIY 01419211 | 01419211
919158 Yeast communities of primary and 01419214 | 01419214

WU, @Ine) secondary peat swamp forests in 01419341 | 01419341
\WVgsAteudusu 1 southern Thailand, 2563 01419414 | 01419414
ATV IFEN YATANERNS, 2549 01419436 | 01419436

M. (R8T7IMY1) 01419484 | 01419481
URTINYDELNYATANERS, 2552 01419497 | 01419484

Ph.D. (Biosphere Science) 01419499 | 01419486
Hokkaido University, Japan, 01419497

2557 01419499

3. | weanieusnu vagauna* WA 01419211 | 01419211
Q’ﬂhamamfmsﬂ Optimization of Culture Conditions for 01419214 | 01419214

MU, (lNERSAERS) Oil Production by the Double Mutant 01419341 | 01419341
UMINYIDYVDUBNY, 2532 of Chlorella sorokiniana DMKU5202- 01419351 01419351

4. (ﬁ;a%ﬁmm) D223, 2562. 01419391 01419390
URTINYRELNYATAERS, 2541 01419411 01419391

U3.0. (3aT3Inen) 01419424 | 01419411
URMINYITULNYATANERS, 2547 01419428 | 01419413
01419436 01419424

01419490 | 01419428

01419497 | 01419436

01419499 01419490

01419497

01419499

& Yo

*Bﬂﬁlﬂiﬂﬁjan(ﬂ%aUﬂﬁﬂqmi
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a1y Ha-unwsina NA9UNIYINTG n13TUEIY

i AUMMIaAYINIG Uaglu Nangns

AR (F191381) Uiuuse
aatufidniansinen Yau

4. | weandiau Pesdnanyse* | NauIle 01419211 | 01419211

9719158 Effects of temperature, relative 01419214 | 01419214

WL, @1e7) humidity, and plant age on bacterial 01419325 | 01419325

u%ﬁwmﬁﬂm‘t}mmami 2543 disease of onion plants, 2562 01419426 01419414

WAl (@) 01419485 | 01419426

URTMINYDELNWATANERS, 2547 01419497 | 01419485

Ph.D. (Plant Pathology) 01419499 | 01419487

Michigan State University, 01419489

USA., 2558 01419497

01419499

5. | wwamivsinsal NAITUINY 01419211 | 01419211

Anensvual* Photocatalytic and antimicrobial 01419214 | 01419214

819158 activities of SrxCa(1-x)TiO3 (x=0, 0.25, 01419371 01419371

W.U. (’«ga%ﬁ‘v}m) 0.5, 0.75 and 1) powders synthesized 01419390 01419373

UNNINGDBYITN, 2536 by solution combustion technique. 01419391 | 01419390

M. (ndvrnans) 2562 01419424 01419391

UANINYINEUIANS, 2540 01419463 | 01419424

Us.9. (nd¥AansgInImn) 01419490 | 01419463

UANINYINEUANS, 2547 01419496 | 01419490

01419497 01419496

01419499 01419497

01419499

*9NTIFSURATRUNENERS
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mmséﬂs:ﬁmé’ngm (MNYIUANTLWILLEL)

¥
v

AU %a—mmaqa NASIUNIIYINTT A192UEDY

AUMaM1aIvINIg Uaglu nangns

AMIA (§1117391) UFuge
antufidniansinen Yau

1. UNEANMIUAUID WAMIAR* NAITUINY 01419211 | 01419211

HYILAIEnI19158 Potential of rhizobacteria for 01419214 | 01419214

W.U. (RATVINe1) bioremediation of lead 01419341 | 01419341

Wi demalulagnsyaaung accumulation in rice plants, 2563 | 01419391 | 01419391

ﬁ‘mﬁ, 2539 01419414 01419414

W4, (RaTVIngUszend) 01419485 | 01419415

NI IaBLAluladnTEa03LNA" 01419488 | 01419484

SUYS, 2542 01419497 | 01419485

M.Agr. (Applied Bioscience) 01419499 | 01419488

Hokkaido University, Japan, 2546 01419497

Ph.D. (Applied Bioscience) 01419499
Hokkaido University, Japan, 2549

2. UE 9158 WAILIUTIU* NAIUIDY 01419211 | 01419211

919158 Long term stability of 01419214 | 01419214

Y. (fqa%ﬁvlm) immunophenotypic T cell sub-sets | 01419325 | 01419325

UMY IRERUATIVETE, 2548 from whole blood of tacrolimus- 01419341 | 01419341

. (ﬂga%ﬁmmmqmmwwé) based therapy kidney 01419361 | 01419361

UAINYIRVDULNY, 2553 transplantation patients and 01419391 | 01419391

U5.0. (RN enIsunnd) healthy volunteers by flow 01419414 | 01419414

wﬁmmé’aﬁuaumu, 2559 cytometric analysis, 2562 01419463 01419415

01419499 01419463

01419489

01419490

01419499

3. | wewnedsed dutden* NASIUINY 01419211 | 01419214

SDIAANTITE

W.U. (38T Me)
WNesATdeNdUAU 2
unMINgaeAalIng, 2551
WA, (aTVIneUszand)
UNINYBeLYeslul, 2555

Distribution and expression of
virulence genes in potentially
pathogenic bacteria isolated from
seafood in Thailand, 2563

01419214 | 01419341
01419341 | 01419361
01419391 | 01419391
01419423 | 01419415
01419488 | 01419423
01419481 | 01419463
01419482 | 01419481
01419497 | 01419482
01419499 | 01419484
01419488
01419497
01419499

& Yo

*@Wﬁlﬂiﬂﬁjan(ﬂ%aUﬂﬁﬂqmi
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feudi %a—mmaqa NAIUNIIVING AN3TUFIY

AUMMIaYINIG Uaglu Nangns

AMIA (§111391) UFuse

aatufidniansinen Yau

4. WA 1YY NIUUIR* NAITUINY 01419211 | 01419211
919158 Antimicrobial activity of 01419213 | 01419213
W.U. (RATV7INE1) Streptomyces spp. isolated from 01419214 | 01419214
WNyshtlendudu 2 Apis dorsata combs against some 01419341 | 01419341
UnMIneaedesll, 2548 phytopathogenic bacteria, 2563 01419426 | 01419415

wm.a. (malulagyinin) 01419428 | 01419426
wMInedeLdedl, 2555 01419486 | 01419428
01419499 01419486

01419499

5. | WNa913e dunuia* NAIUIIY 01419211 | 01419211
9139158 msthayulnsluldsudnnasyues 01419214 | 01419214

WU, (Useag) Auvsglunansineidantinaw, 2561 01419341 | 01419341
URMINYEBINYATAERS, 2544 01419391 01419390

M.Sc. (Agriculture) 01419434 | 01419391
Kagawa University, Japan, 2547 01419438 | 01419415

Ph.D. (Food Science) 01419497 01419434

Ehime University, Japan, 2550 01419499 01419438
01419490

01419497

01419499

o

*891385SURAveUnngns
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3.2.2 mmséé’aau (MguaUITY)

a1y Ha-unwsina NA9UNIYINTG 13TUEIY
i AUMN1aIYINIG Uaglu Nangns
AMIA (6191391 ) UYFuse

aniuiiduiansine Yitau

1. | wedaInssainig avanad 01419211 | 01419211
583FNANT1A158 01419213 | 01419213
mu. (Fme1) 01419214 | 01419214
WM IFEN YATANERS, 2534 01419341 | 01419341
Wl (FATVIN N 01419423 | 01419423
PNEINNTIL) 01419497 | 01419497
PANTUNI NS, 2537 01419499 | 01419499

Ph.D. (Microbiology)
University of Newcastle upon
Tyne, UK, 2547

2. | wNamigaun Sena 01419214 | 01419214
383FNEANT1A5E 01419351 | 01419351
W.U. (T3 IMeN) 01419438 | 01419438
PANTUNIN NG, 2525 01419496 | 01419496
W4l (aT7Ing1) 01419497 | 01419497
WNInenaeuiing, 2528 01419499 | 01419499

D.Agr. (Biological Science)

Hiroshima University, Japan,

2533

3. | weasdl geduaed 01419211 | 01419211
SR9FNERSIDSE 01419213 01419213
WU, @) 01419214 01419214
mﬁmmé’mm&mmami 2527 01419434 01419434
M. (R8T7IY1) 01419438 | 01419438
URTINYIFENARNE, 2530 01419496 | 01419496
Ph.D. (Food Science) 01419497 01419497
Kansas State University, USA., 01419499 01419499
2536
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a1y Ha-unwsina NA9UNIYINTG n13TUEIY

i AUMMIaAYINIG Uaglu Nangns

AR (F191381) Uiuuse
aatufidniansinen Yau

4. | wieaeg Inssnd 01419211 | 01419211

919159 01419214 | 01419214

M. (WugAans) 01419325 | 01419325

WNesAteusuay 1 01419371 | 01419371

PNANTAUMININGNGY, 2542 01419372 | 01419372

.. (eayiugAmansuaziug 01419391 | 01419391

AMnTsuenans) 01419414 | 01419414

UNNMINYIFUUTANS, 2546 01419426 | 01419426

Dr.rer.nat. (Biology) 01419488 | 01419488

Philipps-University, Germany, 01419497 | 01419497

2551 01419499 | 01419499

5 | wNaYsan S3Amsena 01419211 | 01419211

HY8AanT19158 01419214 | 01419214

e RUNCieli k) 01419391 | 01419391

NIV IRBLNEATAERNS, 2543 01419485 | 01419483

U3.0. (38%33Ne1) 01419488 | 01419485

NIV IRBLNYATAIERS, 2550 01419499 | 01419488

01419497

01419499

6. | wreunwa AN 01419211 | 01419211

HYIUANENT1A5E 01419213 | 01419213

e RUNCie i k) 01419214 | 01419214

NusAtELsURU 1 01419371 | 01419371

UNTINYIRBLNYATAIERS, 2546 01419372 | 01419372

M.S. (Agriculture) 01419391 | 01419391

Yamaguchi University, Japan, 01419411 01419411

2549 01419414 | 01419414

Ph.D. (Bioresources Science) 01419427 01419427

Tottori University, Japan, 01419436 | 01419436

2552 01419497 | 01419497

01419499 | 01419499

7. | wetiunun dqu 01419211 | 01419211

FO9ANENTIATE 01419214 | 01419214

.. @71 01419371 | 01419351

URTINY SN YATANENS, 2530 01419411 | 01419371

W, (3aT7Ing1) 01419414 | 01419411

URTINYBELNUATANEAS, 2533 01419497 | 01419496

Ph.D. (Biochemistry) 01419499 | 01419497

01419499
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a1y Ha-unwsina NA9UNIYINTG n13TUEIY
i AUMMIaAYINIG Uaglu Nangns
AR (F191381) Uiuuse
aatufidniansinen Yau
University of Edinburgh, UK,
2538
8. | unseniUugsnd ey 01419211 | 01419211
HYIuANEanI1A75E 01419214 | 01419214
W.U. (¥ IMe) 01419341 | 01419341
UATINYIRBULTAIT, 2541 01419371 | 01419371
W4l (aT7Ine1) 01419391 | 01419391
URTINYWDELNWATANERS, 2545 01419485 | 01419482
.0, ANeIEEAsTINm) 01419488 | 01419485
URTINY DU WATANEAS, 2550 01419497 | 01419488
01419499 | 01419497
01419499
9. | weldena whauasgyna 01419211 | 01419211
919139 01419214 | 01419214
WU, @) 01419325 01419325
NIV IRBLNYATAIERS, 2553 01419371 | 01419371
U3.0. (9a¥7Inen) 01419391 | 01419391
NIV IRBLNWATAERNT, 2562 01419426 | 01419426
01419483 01419483
01419485 01419485
01419497 01419497
01419499 01419499
10. | wiearWadnn yuuae 01419211 | 01419211
M.V, (FaT3Inen) 01419214 | 01419214
uninedeguaswsnil, 2554 01419427 | 01419427
U3.9. (9a87Ine) 01419436 | 01419436
mﬁmmé’amwmmami 2560 01419487 01419487
01419497 01419489
01419497
01419499
11 | w1301 93uAsTavINg 01419211 | 01419211
HYIeMans19158 01419214 | 01419214
MU, LNYATAERT) 01419325 01419325
NW?%V]EHE?EJLﬂHGﬁﬂWﬁGl%, 2533 01419426 01419426
M. (ga¥7ine) 01419487 | 01419487
mﬁwmé’amwsmami 2539 01419497 01419497
WA, (WeFansTInIn) 01419499 | 01419499
URMINYITULNYATANERS, 2551
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a1y Ha-unwsina NA9UNIYINTG n13TUEIY
i AUMMIaAYINIG Uaglu Nangns
AR (F191381) Uiuuse
aatufidniansinen Yau
12. | ynani¥Enn invanu 01419211 | 01419211
919136 01419214 | 01419214
w.u. (wmalulagdinin) 01419497 | 01419434
antumalulagnszaound 01419434 | 01419435
WIANINT a1anseds, 2548 01419435 | 01419438
.. (waluladgnie1mis) 01419462 | 01419462
PANTUNIN NGNS, 2551 01419497
.o, (Wwalulagniee1ms) 01419499
PNANTUUNINGNGY, 2562
13 | uneAdY §IN25ans 01419211 | 01419211
919136 01419214 | 01419214
WM. (@Ine1) 01419325 | 01419325
UPINY NN YATANERS, 2543 01419390 01419390
W4l (3aT7Ing1) 01419483 | 01419483
UMINISBLNUATANERS, 2547 01419485 | 01419485
01419487 01419487
01419490 01419490
01419497 01419497
01419499 01419499
14. UEINS ’allmas‘i 01419427 01419497
ANENS19158 01419497 01419499
WU, (@Ine1) 01419499
NNV IRBLNYATAERS, 2517
W4l (aT7Ing1)
NIV IRBLNWATAIERS, 2519
D.Eng. (Fermentation
Technology)
Osaka University, Japan, 2530
15. | wewd3 Ww3ynausna 01419211 | 01419211
913158 01419214 | 01419214
B.A. (Agricultural Chemistry) 01419351 | 01419351
Kyoto University, Japan, 2532 01419436 | 01419436
M.A. (Agricultural Chemistry) 01419487 | 01419487
Kyoto University, Japan, 2534 01419497 | 01419497
D.Agr.Sci. (Agricultural 01419499 | 01419499
Chemistry)
Kyoto University, Japan, 2537
16. | uwdaswa fideAnnia 01419211 | 01419211
919158 01419214 01419214
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a1y Ha-unwsina NA9UNIYINTG n13TUEIY

i AUMMIaAYINIG Uaglu Nangns

AR (F191381) Uiuuse
aauiidndanisnen Ufiau

M. @F3me) 01419361 | 01419361

UNNINY1AUUANS, 2552 01419497 | 01419371

M. Eng. (Advanced Science 01419499 | 01419372

and Biotechnology) 01419373

Osaka University, Japan, 2554 01419391

D. Eng. (Advanced Science 01419412

and Biotechnology) 01419415

Osaka University, Japan, 2558 01419424

01419489

01419496

01419497

01419499

17. | 4196178995 AUNY 01419211 | 01419211

SO9AENTIA1TE 01419214 | 01419214

. (wallansunng) 01419361 | 01419361

NIV IRDEIINANENS, 2543 01419372 | 01419372

WA, (TVINGINNINITUNNE) 01419424 | 01419424

PANTUNIN NG, 2546 01419463 | 01419463

WA, (TVINEINNNITUNNE) 01419497 | 01419489

PANTUMNINGNFY, 2552 01419499 | 01419497

01419499
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(NYIVANTLLINGE L)

=b

a %a—mmaqa NASIUNIIYINTT AT
AUMaM1aIvINIg Uaglu nangns
AMIA (§1117391) UFuge
antufidniansinen Yau
WILANIYE Langu 01419211 | 01419211
919159 01419214 | 01419214
.. (maluladyann) 01419325 | 01419325
URTINYRUEITUANERS, 2545 01419351 | 01419351
.. (waluladyanin) 01419391 | 01419373
UWANINYRBUTAAR, 2547 01419414 | 01419391
Us.0. (walulagyanim) 01419427 | 01419414
UNINY1SUUARE, 2552 01419436 | 01419415
01419499 | 01419427
01419436
01419489
01419499
unangmiing nsqua 01999111 | 01419211
HYIANENT1A75E 02999144 | 01419214
.U, (wmaluladn1s91m13) 01419211 | 01419341
UNNINYNRYAY, 2538 01419214 | 01419391
AU, (nvun1syu) 01419341 | 01419414
UG HUFLUNIETITUEI, 2538 01419391 | 01419415
. (weluladndenisfiuiies) 01419414 | 01419434
INMINY1duALUlaENTE90UNAT 01419434 | 01419435
ﬁuﬁ, 2543 01419435 01419497
D.Eng. (Biotechnological Science) 01419497 | 01419499
Kinki University, Japan, 2548 01419499
uq3dsni Aaiivs 01419211 | 01419211
SR9FNERNS1D5E 01419371 01419371
WU, (WAdansunne) 01419424 01419424
unMInedeLgedll, 2533 01419427 | 01419427
M. (R8T7IMe1) 01419462 | 01419462
unTMInedegedll, 2536 01419463 | 01419463
Ph.D. (Molecular Genetics)
University of California, USA., 2546
YUATIN M09 01419211 01419211
faernansaTse 01419214 | 01419214
m.U. waluladdinm)  1AYsA 01419351 | 01419351
eSS 2 01419391 01419391
01419413 01419413
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daduit Ha-unwsina NAIUNIYINTG N13TUEIY
AUMMIaYINIG Uaglu Nangns
AMIA (§111391) UFuse
aauiiddanisnen Ufiau
URMINYIYAVAIUATUNS, 2544 01419424 | 01419415
Us.0. @upil) 01419499 01419424
URMINYITYAIVAIUATUNS, 2549 01419496
01419497
01419499
5 | wnamndui fan 01419211 | 01419211
919159 01419213 | 01419213
W.U. (¥ Me) 01419214 | 01419214
UnMINe1duAaUIng, 2548 01419325 | 01419325
W4l (aT7Ing1) 01419341 | 01419341
URTINYDELNWATANERS, 2552 01419426 | 01419371
U5.0. (38%33ne1) 01419436 | 01419373
URTINYDELNWATAERS, 2558 01419483 | 01419415
01419499 01419436
01419483
01419489
01419497
01419499
6. UYASUE NSVUEY 01419211 01419214
HYIUANENT1A5E 01419214 | 01419341
M.V, (3aT3Inen) 01419341 | 01419391
NusAtBNUAY 2 01419391 | 01419411
mﬁmmé’al,%m’lmi, 2547 01419411 01419415
WM. @inen) 01419427 | 01419427
mﬁmmé’al,%m’lmi, 2549 01419428 01419428
WA, (RaTVIneUszand) 01419486 | 01419486
unTMInedeLgedll, 2555 01419496 | 01419496
01419499 01419499
1. maq‘m%m [VtAVON! 01419211 01419211
535UAVETIA 01419213 | 01419213
S89ANANSIAN5E 01419325 01419325
M.V, (FaT3Inen) 01419341 | 01419341
WNusAtBNURY 2 01419412 | 01419412
wIngnaemaluladnszasunan 01419414 | 01419414
ﬁuq%', 2541 01419497 01419415
.. (aluladdinan) 01419499 | 01419497
wringnaemaluladnszasunan 01419499
5UYS, 2544
Us.a. (waluladdinim)
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a1dum Ha-unwsina NAIUNIYINTG N13TUEIY
AUMMIaYINIG Uaglu Nangns
AMIA (§111391) UFuse
aatufidniansinen Yau
WM aewAlulagnszaounan
5UU3, 2549
8. | WNBTITIM YUNTRA 01419213 | 01419213
HYANanI1A75E 01419351 | 01419351
W.U. (R@¥IMe) 01419411 | 01419390
WM HewAlulagnszaounan 01419414 | 01419411
5UYS, 2540 01419436 | 01419414
Wl (aT7Ine1) 01419497 | 01419436
wﬁmmé’amwamami 2545 01419499 01419497
Ph.D. (Agricultural Science) 01419499
Gifu University, Japan, 2549
9. UIYDIUUN 5ITUANDIIA 01419211 | 01419211
FOIANEANTIANTE 01419214 | 01419214
e RUNCie i) 01419341 | 01419341
uIneaedaUng, 2545 01419372 | 01419372
M. (Wugdanssu) 01419391 | 01419373
NIV IRBLNYATAIERS, 2548 01419412 | 01419412
Us.0. (epyiiugaansuasiug 01419414 | 01419414
AmnssuAtans) 01419487 | 01419415
URMINY1FUNARA, 2554 01419497 | 01419487
01419499 01419497
01419499

3.2.3 2191387AY (INNVAUIUVLY)
Taidi
9191587iAY (NYNVARUNILEL)
Taidi
4. ssAUsENRUNgRUYsETAUNMSAlAsUIY (MMsEIne vieavinadnen) (drd)
4.1 M3enU
4.1.1 1NTFIUNANSIIBUTVaUTTAUNITAINIAEUIN
1) Ivinwglunsufimau fuszaunmsallunsialuaaiudsznaunis waganunse
therudmenguiildiSeuumiluusuldldegamnga
2) fisufevity iihlatamssmesesdnsuazanunsayhausmAugpuls
4.1.2 423917281
AUWNUNIIANY
4.1.3 NFIALIAALAITINEDY
- dsTamen lnedszeznaiinamilidesndn 120 lus
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4.2 @wnaRnun
4.2.1 11AIFIUNANSIEUVRIUTEEUNITRINIARUNY
1) Binwelun1sufinnu Suszaunmsadlunisvihauluaaiudsenaunis waganunse
thanudmemguiléBeuumiluusuldlsogamnzay
2) Hsz10suity 1 laInUsTINURI0IANT
3) msliianluaviafnwagyiliianldnanisdoudarumnduidnuausss
385550 Muaus vinwenndyy suinveanuduiussEniyanaayaIy
Suiewou FurnuenTinseideiiay nsdeans uaznsimeluladansaume
4.2.2 Y3998
ANUUNUAIIANY
4.2.3 NITIAIALATANIIEDU
MANSANWIT 1
Formuaisrtumailassnudenudde @)
5.1 mMesuelagte
N1SAUAIINNRATVINSEAUUS YT wazBoudondoudusemutid W iandun
foya MaunUNIMARDY WardudumsAnunuuNLMIaaosTingld twailin
ApTzRuazLTuT I8 smﬁ%ﬁmuduﬁﬂmm
5.2 11ATFIUNANTSITEUS
msvhlasanideasyiiliianldnannFouiasunnduisnuansss 93es3su fu
Aug vinwenedyyn suinveanuduiussenituaraLazANLSURAYOU fu
Minwen1sinseiidedaay msieas wasnsiinaluladansaume
5.3 4391781
ALK UNITANY
5.4 31UIUNULEAA
3 nein
5.5 N15LAILNNTT
5.5.1 enansditinunlassendiiduuzidaalunslududeya wazthmansduntan
MAUNUNIINNGRY wardesddlasaddasauieduunulun el
ANIENITUNIARATIEIV
552 fimsdadougunsal anaiadl uaziedesile Tmngaufunsldon Timdinw
Tunsmaaes waznsuiladymilingu
5.6 NTUAUNITUTEIUNE
5.6.1 fimsUssdiunaaneiansditinunlases Tnee1sdfiuinunlasssuazgua
NORNTIUNTVINIUVRITARTUNIWTIW TN15AnaINNITYINIUYeeTdn N15YINeu
e Mnszideya wazanunsadeunaanuiuguaule
5.6.2 Vsl MR IEUBNAN LI NIATIFDINANINALENTTINTAUATIEN TS
szdsefiunsdnlatunuiidanlddnwan
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WUIAN 4 Han1sTEUS nagnsniTaeuLasNITUTTIEUNE

1. mswanauaneuziiAyyasiEn

AN LAY

§ A a a
naqwswsan%niiuﬂaauam

- TmadiaufiRN1IMeaTinenfignees
uwazusug

- FamzdiRularivianziienveamanansaiu
Tngdnlidmussudjifaualdiunsteunia
ussene WlelrianlsRnumadaUfdRnsmaga
Fiingreguamiianodomgy

- ansaanuinlasuluussendldlansg
AIUNITINTAT 81T GAAMNTTU WAL
FUINABL WATNITENNY

- véngmstionsdffimmdeivgvannvaneds
annsadeiviamadenldvainuaetemad
MTNYAT BIMNT PRENMNTTH NENIY AdIndon
waznsunngd Jananunsadeniseulaniuaiy
aula

- e tunangasaiulngdaliiinsfinuiuen
anuiilelrianldilonadonsuuaziousitns
UftRnsveadmihitluanulsznauns

- atiuayunsinauluaniulsenaunis w3e ania
Anw

2. MINAINANISEEUS TuLdaTAY
2.1 ANSTIH IUTITY

2.1.1 HAN13REUIAUAMGTIN 385TTU
1. fianuannsatunmsdamstaymilagadeannuidnvesou

2. @180 aded 33y warlinnudednd danusulnveusediny

LPINNYsETEU

2.1.2 NAgNSNMTERUNIIWRAILINISITBUSAUAMSTINLALATLSTIN
1. aonUNINAMSTINKAEISEsTTIlUTENINNMIARY
2. imshianuuas Amuangnaeiiiig 1T UITIOTUTINNINRATYING

=
LaEN1SUIENDUDITN

3. 1N59ANANTTUNDAUASUATUAMSTTUMALATUTTTH

4. Falisinisvinudungy

5. Jaliifinsendesianiidanuusengdia SulnveuLazdoans
2.1.3 NAgNSNITUTLRIUNANITTEU3AIUAMSTTULAZIIYT TN
1. U3zilluannnIsnsananavenIsidi s ulasn ey
2. Falifinsuszdunnudodnd Arusuiinveu uazsouuAARiiuves

Houlnelidnmenues

3. Useiliunenuuinueu wasmsnnanitunisidadunid arsell wag

A3 095 ANUNFERNS
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2.2 AY3
2.2.1 wan1siteuianuaug
1. fianuslundnnisuasngul
2. Ianuslunanns naed) wasdvinuelunsu§uiRn1smegadaine)
3. annsauszgndAuEaTine ez lWE A s duls
2.2.2 nagnsnnsasuitléwannnsiGouduniug
1. Insdanisiseunsaeunategusuy InewduieududAty
2. falFeudannanunsaiaialunsinungauuenaniui
3, L%QUJ;:IL%mﬂﬂzgﬂLﬁwﬂﬁmmiﬁ’uﬁam
4. duaSulitdndniunisussgamaivInig
5. duasulvidfanssuneulgmnidivnimsuaginue U UAnm199ainen
2.2.3 nagnsNsUTEliUNaN1sIsEuIAUANS
1. fimsaeudaifiou anisaouden aounaninia uasarniaion
2. finsaouvinwesuuumnis
3. Uswdlunnmesuuaznisthiaue ety
4. finnsusziuannmsinu juRauluanudsznauns
5. insUssiiuanduuddsidisunssspAnnsuasneuniuiym
MIIWINIS
2.3 finyznelayayn
2.3.1 wan1sssuianuvineznislyan
1. anansnthenuiannuvasdeyaivannmanglulszondlduidamesng
45198536 QneBwATIIYaY
2. ansefAniesziegslivniinauazidussuy
2.3.2 nagnsnsaeuiildwannnnsBoufurinusmslygn
1. msapulpaniudSeududdy
2. Foliinavinlasssniddes WelAansnaunusgraduszuy
3. nsitanUfuRassluaarulsenouns
2.3.3 nagnsnisuszliunanisiseuisuinwemelyan
1. Ussiiunanmsthiaueealuduizou
2. Useiinannmstiauenadnuidenasn1sneauAIn1iaInlasinsIvenqatnine
2.4 VinEEANAUNUST2NI19YAAALAZANNTURAYDY
2.4.1 #ANTREUIAUTINELAUTUNUS T2I19YARALAZANNTURAYDY
1. finnzmnufudiuazanusaviensmiugduldidue e
2. fanufuiiavey guluflasiannaueseduseliles
2.4.2 nagnsnisseuildluniswamnnisieuifuinesanuduiusseninyana

wazaNuFuRaYeU
1. m3dansseunsaeuiinnudunguuaziisnusuiingey
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2. finsaeuliiurnudfgrensluyveduiusss ninayanauazedAns

lngasaunsnlusedn
2.4.3 NagNSNITUTEIUNANITTEUIAUTINBEAMUTUNUSTENINIYARALAZAITY
Sulinvau

1. Uszidiunginssuvesd@nannisvineudungy
2. Ussiliunnmsussifiunuesuazanileouddslungy
2.5 finuzlunsiieziuaznsieans
2.5.1 nadwsmsBeuiFwinulunmsiensitaznisiosns
1. annsalimaluladansaumelunniiausunasdeansisogamnzanriy
yARATIUANANaL
2. Tosamnuinwadnadnmans lunsfnwauaiuazuiledym
2.5.2 nagnsnisasuiildlunsimuinmsiseudiurinuslunisiiessitaznisieans
1. dimsdanisseunisaeulagldanuimatfvazadinaanslunsnanunis
nAaes Aaszviuaznsiauetoya
2. finsdnreindviaueeniluiudsudieliaunsadoansligs wdla
3. fimsdaseinlitasdudulaglidesianinsda
2.5.3 nagnsnisusziliunadnsnisizoudiuinuzlunisiinssiuasnsieans
1. Uszidiuanuaauitiedostunsinseideiay
2. Uswidiuvanmadeusenuuazmsiiauenasnuluduion
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3. UHUTLAAINIINITEAIANUTURAYOUNIATFIURANTIRUIINMANGATE 87U

(Curriculum Mapping)
® ANUSUNATBUMNAN

O ANUSURAYDUTDY

5197991

1. ARISTIN
385554

2. aus
Y

3. inwey
nalayayn

4. ou
YNy

AMUFUNY

§58n7n9

UAABLAZ

AU

SURAYaU

5. f1U
YiN®EA15
AATIZH
NG
Ansdeans
waznsld
walulag
dsauwne

—_

1 2 1 2 3 1 2 1 2 2
01419211 Ol e O @@ O|e e O |O|0O|O
01419213 Ol e O, @ O|OC | e | O || OO
01419214 Ol e | O @@ O |e e O|e | OO0
01419325 Ol e O @  O0O|e O e | O|e | O
01419341 Ol e| OC| @@ O | e e e | O|0O0|O0
01419351 Ol e O & o & o o O e O
01419361 Ol e O ® O|OC | e | O | e | e O
01419371 Ccle| O | ® O | e @ O|O| 0O]|O0
01419372 Ol e O ®&@ O | e e O |e | e O
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Microbes in pathogens and animal toxins act. Biosafety. Hazard and risk assessment.
Bioweapons, GMOs study. Ethics in microbiology research and academia.
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Biology of hosts including human, plants and microbes. Modes of interaction
between host and microbe, virulence factors, host immunity. Plant growth promoting
microbes and microbial plant disease. Microbial antagonists, predatory microbes.

8. 819138EsaY

9.
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(Curriculum Mapping)
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Morphology, growth and affecting factors,
phylogeny, classification and identification,
application, advantages and disadvantages of

mushroom, mold and yeast.
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Morphology, growth and affecting factors,
phylogeny, classification and identification,
application, advantages and disadvantages of
mushroom, mold and yeast. Field trip

required.
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Principles of bacterial taxonomy, isolation
of pure culture from habitats, identification on
the
physiological, serological characteristics, rapid
method

chemical

basis of morphological, biochemical,

identification,  identification by

composition of cell, molecular
techniques for identification of culturable and
non-culturable bacteria, principles of bacterial

preservation.
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Principles of bacterial taxonomy. Isolation
of pure culture from habitats. Identification on
the basis of morphological. Biochemical,
physiological and serological characteristics.
Rapid method identification. Identification by
chemical composition of cell. Molecular
techniques for identification of culturable and
non-culturable bacteria. Principles of bacterial
preservation.
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infection, multiplication and effects of viral
infection on host cells, plant viruses, animal
viruses and bacteriophages, diagnosis and
control. Field trip required.

General properties and genetics of viruses,

silauarmsisenie msfnleuaynsifinsiuau
ve1l23 ansiiugnssuvethia nalnnisnelsaves
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General properties of viruses, viral
classification and nomenclature, infection and
multiplication, viral genetic materials, viral
pathogenesis, viral propagation, viral detection,
bacteriophages, plant viruses, insect viruses,
animal viruses, human viral pathogens,
prevention and control. Field trip required.
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Microorganisms associated with food,
effects of intrinsic and extrinsic factors on
microbial growth and food spoilage, spoilage
and preservation of various food products,
index microorganisms, food borne infection
and intoxication, methods for microbiological
examination of foods, microbiological
standards and quality control. Field trip

required.
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Microorganisms associated with food,
preservation, storage and food compositions
affecting microbial growth and food spoilage
characteristics. Food preservation and spoilage
of various food products. Pathogens and
microbial toxins. Index microorganisms.
Examination of microorganisms in foods.
Microbiological criteria for foods and quality

control. Field trip required.
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(Curriculum Mapping)
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Application of microbiology in agriculture,
for examples: composting and biogas,
mycorrhiza and nitrogen fixing inoculants,
ensilaging and microbial feed additives, post-
harvest microbiology and microbiology in

relation to aquaculture. Field trip required.
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Microorganisms related to agriculture and
livestock. Biofertilizers, mycorrhiza and
nitrogen fixing inoculants. Biological control,
ensilaging and microbial feed additives.
Microbiology in relation to aquaculture and
agricultural pathogenic microorganisms. Field

trip required.
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Vatanasapt, C. Pientong. 2020. Peroxiredoxin 2 is highly expressed
in human oral squamous cell carcinoma cells and is upregulated
by human papillomavirus oncoproteins and arecoline, promoting
proliferation. PLoS one. 15(12): 1-17.
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Boonmak, C, P. Khunnamwong and S. Limtong. 2020. Yeast
communities of primary and secondary peat swamp forests in
southern Thailand. Antonie Van Leeuwenhoek. 113(1): 55-69.
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Mathurin V., W. Yongmanitchai and D. Chonudomkul. 2019.
Optimization of Culture Conditions for Oil Production by the
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Mai Journal of Science. 46 (6): 1055-1068.
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Hausbeck. 2019. Effects of temperature, relative humidity, and
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Progress. 20: 200-206.
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P. Siwayaprahm, P. Watthanarat. 2019. Photocatalytic and
antimicrobial activities of SrxCa(1-x)TiO3 (x=0, 0.25, 0.5, 0.75 and
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Journal of Metals, Materials and Minerals. 29 (3): 42-47.
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Wongchawalit, J., T. Noitanom and T. Panich-pat. 2020. Potential
of rhizobacteria for bioremediation of lead accumulation in rice
plants. Polish Journal of Environmental. 29(5): 3873-3880.
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Suthida Boonsom, Wichittra Tassaneeyakul, Surasakdi
Wongratanacheewin, Chamraj Kaewraemruaen, Suda
Vannaprasaht. 2019. Long term stability of immunophenotypic T
cell sub-sets from whole blood of tacrolimus-based therapy
kidney transplantation patients and healthy volunteers by flow
cytometric analysis. Asia-Pacific Journal of Science and
Technology (APST). 24 (3): 1-9.
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Promnuan, Y., S. Promsai, S. Meelai, 2020. Antimicrobial activity of
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FHIY 01419415
Yo ing V2238555UNM90TIINEN
YoV WIDINE Bioethics in Microbiology
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. Pathogens and animal toxins act B.E. 2558

. Biosecurity and biosafety (Hazard identification and risk assessment)
. Spillage and contamination

. Bioweapons

. Antibiotic restriction

. Scientific integrity of GMOs and field study

. Animals and human challenge ethics

. Ethics and scientists: mentor, authorship and peer review

O 00 N O O A W N -

. Data and record keeping
10. Presentation: Current ethical issues in microbiology
93U
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IRAIYN 01419489
¥olmwlne  Ufduiussenindeadiudunid
‘?Ja%‘tﬂmmé'ﬂﬂqw Host-microbe interaction

. Symbiosis: principles and examples

. The gut microbiota and their roles against pathogens
. Dysbiosis: microbiome and diseases

. Virulence and communication of pathogens

. Human immune system and pathogen evasion

. Discussion topics for human-microbe interaction

. Plant growth promoting microorganisms

. Plant-microbe co-evolution

. Plant and pathogenic microbes

10. Discussion topics for plant-microbe interaction

11. Microorganisms and biotic interaction

12. Antimicrobial resistance: Gene and mechanism

13. Role of conjugation in the evolution of bacteria

14. Bacterial host and bacteriophages interaction

15. Discussion topics for microorganisms and biotic interaction
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Characteristics of fungi
Slime mold
Kingdom Stramenopila
Kingdom Fungi: Phylum Chytridiomycota
Kingdom Fungi: Phylum Zygomycota
Kingdom Fungi: Class Deuteromycetes
Kingdom Fungi: Phylum Ascomycota
Kingdom Fungi: Phylum Basidiomycota
Yeast
Growth and factors affecting
Applications, advantages and disadvantages
of mushroom, mold and yeast

33U

Isolation of fungal pure culture

Slide culture technique

Isolation of slime molds

Morphology of Kingdom Straminopila
and Phylum Chytridiomycota
Morphology of Phylum Zygomycota
Morphology of Class Deuteromycetes
Morphology of Phylum Ascomycota
Morphology of Phylum Basidiomycota
Mushrooms and macrofungi collection
Growth and affecting factors of fungi
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P11 ng LUATILIEANG
FIY1N1WNDING Bacteriology

ﬁwuau%ﬂmmsma
1 Introduction to classification and identification system 1
of bacteria
Media, laboratory culture and preservation of bacteria
Taxonomic group of bacteria
Gram negative bacteria
Aerobe and anaerobe endospore-forming bacteria
Gram positive cocci and lactic acid bacteria
Actinomycetes
Archaea
Cyanobacteria
Molecular methods for bacterial identification

_ =
N8 Vo ~NoU R WN

Serological testing

—
N

Rapid methods for bacterial identification
33U

|G|Hl—\l\)l\)l—\l—\l—\l—\l\)l—\l—\

FruudlusufoRnig
1 Introduction to laboratory practices 3
2 Morphological and biochemical characteristics of Gram 21
negative bacteria
2.1 Introduction to Bergey’s manual of Systematic
Bacteriology
2.2 Macroscopic and microscopic study (colony
morphology, negative stain and Gram stain)
2.3 Preparation of test media for conventional
identification
2.4 Biochemical tests for identification of Gram
negative bacteria
2.5 Result discussion
3 Morphological and biochemical characteristics of 21
Gram positive bacilli
3.1 Macroscopic and microscopic study (colony
morphology, negative stain, Gram stain, Endospore
stain and crystalline parasporal body, PHB stain)
3.2 Preparation of test media for conventional
identification
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3.3 Biochemical tests for identification of Gram positive
bacilli

3.4 Result discussion

Isolation of bacteria from habitats

4.1 Sample preparation and inoculation to different
isolating media

4.2 Bacterial purification and morphological study

4.3 Result discussion

Isolation and characterization of actinomycetes

5.1 Sample preparation and inoculation to
actinomycete isolating media

5.2 Morphological study using cover slip method

5.3 Extraction and characterization of diaminopimelic
acid using paper chromotography

Isolation and characterization of cyanobacteria

Bacterial preservation

Molecular methods for bacterial identification

Rapid methods for bacterial identification

Presentation

33U
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Tsaludia

Tsaluwuas
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- Orthomyxoviruses, Paramyxoviruses
- Arboviruses, Picornaviruses

- Rhabdoviruses, Poxviruses

- Human Immunodeficiency virus, Coronaviruses

- Mumps, Measles, Rubella

- Adenoviruses, Parvoviruses, Papovaviruses

- Hepatitis viruses
dumesusounarendulga

ﬁaqﬂgummﬂaimm ANUUaaniY

MINNZLALUTAARATNISINNY Laﬂﬂi’ﬁﬁ msaambisalugadiniega LaEJﬂ

mim'muuﬂimmhiaiuam
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N1371579% Bacteriophage Mniide
Bacteriophage titration
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YoIvmening 9aTIIMEIN@IMT
YoV WIDINE Food Microbiology
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Frunutiluussens
DIMTUALAAUYITE 3
Hadeluemsiinasenisiaiyuesqdunid 2
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- Sy wls W
- dinuaznalil
- iodal evnsvela
- 19 uy
- 91MIMINABY 1IN U
Jaursdnelalunywd 9
- hUATILSY
- Baduaza
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FrudaluajoRns
mMsduinegalaznsinfeg o Tl gin1e9adine 3
N3N RATIEIUTUNRAUYS MmN aaRansse, 3
iAllA viable plate count wag swab test
MINTITIATIUTINUAUEElu 9 avaluaziATey 3
N13ATIVIATILTIUTUI bazAMNINTYDITaAALAL S 3
M3PTI9AUNNNNRaTTIe TugRanmnI e M IME B NTIRIE 6
MINTITIATIZRAINMEALazesTiAgTosiUnTUANRALYEE 3
N139599UATeUSunaqaunidnelsn 15
- Faecal coliform wag Escherichia coli
- Coagulase-positive Staphylococci i8¢ Staphylococcus aureus
- Clostridium perfringens
- Bacillus cereus
- Salmonella spp.
- Vibrio spp.
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Fadvnwlng 9a¥7inguilanisinuns
‘?}a'fimmmé’enqw Microbiology for Agriculture
ﬁ?ﬂ’]ﬂ‘?ﬁi@iﬁUiiﬂ’W
1. Introduction 2
2. Plant-microbe associations 8
2.1 Epiphytes
2.2 Endophytes
2.2 Rhizospheric microorganisms
2.3 Mycorrhizal fungi
2.4 Phytopathogenic microorganisms
3. Applications of microbiology in agricultural crop production 10
3.1 Plant-growth promoting microorganisms
3.2 Biofertilizers and compost
3.3 Biopesticides
3.4 Biocontrol agents
Microbiology in aquaculture 2
5. Microbiology in livestock 8
5.1 Feed supplements
5.2 Silage making
5.3 Probiotics, prebiotic and synbiotic in animal nutrition
5.4 Diseases and control strategies in livestock
ety 30
Fruudlusufifing
1. Isolation of epiphytic and endophytic microorganisms 3
2. Isolation of rhizospheric microorganisms 3
3. Isolation of phytopathogenic microorganisms and testing 6
Koch’s postulate
4. Screening of antagonistic activities of beneficial 6
microorganisms
5. In vivo evaluation of beneficial microorganisms against 6
phytopathogenic microorganisms
6. Determination of allelochemicals produced by plant growth 6
promoting microorganisms
7. Feed supplements 3
8. Discussion and summary of laboratory practices 3
9. Field trip 1 3
10. Field trip 2 3
11.  Student presentation 3
571 45
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