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21.1 Tanenamaidousoudnaaiuldluwdaznanisiine vanilunisamesiou
FoudeiumumuiUssanlitomiein (audit) nsewiiliamadeudsuiwantuliidy
g1uNATRIANUALAINATIER
21.2 DAnisraszamaiioudsudmaniudetumsinlumdngns sefeaiuld
auidouladeladonds il
21.2.1 Wufidnieglulasimivemdngasidaliiinsidounisaeusszuing
anu lnglduanuniureuananuiindiavdngns
21.2.2 WhilEnfamadoudeulumanisinu e wiseinionioubide
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gau sniunisamadoudouiniveeawssnsamadoudnilunsiniegluningnsida
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yosnniUAidn dafnsein TnsansaiuAsusunswuuadsasald

21.5 msipuduaulumude 21.4 wwsedldumnuiiureunnauuiiddinidn
uazaysidlavseeBmsuAilasunaumngliquanuddvnig

21.6 fanawmsdsudsuininennldlnglfSuauiureunneassiSnvuas
ouiinnauuAidsintan vaidemmaniouuary 1seAnsaiounsing a Inenuaiiidn
dainnauiavdrszasssuiounmsivgaadauiuinenenauysyne
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3. wangnsuara1anTdgdau
3.1 vangns
3.1.1  wumieia
PUWMNLARTINARBANINERT Liffeundn 125 mieia
3.1.2 laseaiavangns

3.1.2.1 a3t Anwmialy Liflewndn 30 wuaehn

1) nquansegfildy Lidesndn 3 wiwin

2) nauatsrAansuigusznoums  lideendn 6 widein

3) nguansznTuNsieans lideendn 13 wiiwin

4) nauanszwadioslvewazwaiiedlan Lifeendn 5 wihofia

5) nawinauvseans hidesndn 3 wiefa

3.1.2.2 RUINTV BN litlsanin 89 wuawhnn
AU 23 ®wuwAA

LR IONRFAVALEY 51 wueia
Jraniziden lideanin 15 wulwin

3.1.2.3 BUIAIYLADNLET Litdeandn 6 wuwha
3.1.2.4 wunENIY Liflewndn 120 ¥alus

3.1.3 sedvnlundngns
(1) wandindnwily Liteanin 30 wisfia
1.1 nauansvegnilyy litesnin 3 wiehn
01175%x AINITUNARNEN 1(0-2-1)

(Physical Education Activities)
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b
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bt

il
g

a = o " w ' L a a a e ) 1 '
Andenipudnlivdesndn 2 wiein Mnsedviluminaindnwnll nquanszeg
U

1 < 1 v (% =4 1 1 @
1.2 ﬂfzuﬂ'ﬁgﬂﬁaﬁ‘iLLﬂﬂﬂ&U‘iSﬂE}Uﬂ'}‘i laivtosnin 6 UNUINA

Tiandensoulidosnin 6 miein 3nsedvlumnmindnuiall nguanssemand

wrisgUsEnaums
1.3 nauansznwniunisdeans liteendn 13 miefin
AMINNIUTENA 1 A1 B =]
Jnwine 3(--)
Jasaumne/aeufiunes lutaenin 1(--)
1.4 nauansewaudinalveuaswaielan lidesnin 5 wihegin
01999111 FAATULUILHUAY 2(2-0-4)

(Knowledge of the Land)

warlvfidndeniSeudnlivesndt 3 wminefin vnsedvilumnaindnyill nas
arsenadinalneuwavwadindan

1.5 nauensrauvseemans Lidesnd1 3 wihefin
Witandendevlidesnda 3 wheia anseivlumneiodnuioll ngueansy
quvisurmans
(2) veIraniy Litsendn 89 wulefn
2.1 3 unu 23 wiefin
01403111 taiialy 3(3-0-6)
(General Chemistry)

01403112 URTRMaAIIIALY 10-3-2)
(Laboratory in General Chemistry)

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

01417112 upagda |l 3(3-0-6)
(Calculus I1)

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

01420114 U{UAMTWENE Il 1(0-3-2)
(Laboratory in Physics 1)

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

01420118 FandHugu I 2(2-0-0)
(Basic Physics 1)

01422111 vana 3(3-0-6)
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01424111

01424112

(Principles of Statistics)
UANTFINeN
(Principles of Biology)

Frimenmadfuanng
(Laboratory in Biology)

2.2 a1z usnu

01402311

01402312

01402313

01403221

01403222

01403231

01416311

01416312

01419211

01419213

Fumil |

(Biochemistry 1)

UuRn1sduadl |

(Laboratory in Biochemistry |)
Fumdl Il

(Biochemistry If)

\nilduvse

(Organic Chemistry)
UfuRmsiatidunid

(Laboratory in Organic Chemistry)
USunaimsnsimiaail

(Chemical Quantitative Analysis)
nanWugAAnS

(Principles of Genetics)
WugraninaufuRnis
(Laboratory in Genetics)
ad7Anewily

(General Microbiology)
adrimgwhlunmauidRns
(Laboratory in General Microbiology)

01419325% 593N

(Mycology)

01419341% LuaASeIne

01419351

01419361

(Bacteriology)
A3TINE1V0REUNIE
(Microbial Physiology)
Inengilauiu

{Immunology)

** srednUiulse

3(3-0-6)

1(0-3-2)

51 wueie
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)

17



01419371  SzUUNUGNITHYOIFUNTE 3(3-0-6)
(Genetic Systems of Microorganisms)
01419391 nsllAIRlionaznITAATITIMAANE MU 2(0-6-3)

Unyatimen
(Instrumentation and Chemical Analysis for Microbiologists)

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

01419424** 12 5ainen 3(2-3-6)
(Virology)

01419497  duUN 1
(Seminar)

01419499 1AT9UTATIIMEN 3(0-9-5)
(Microbiology Project)

01422431  @dANI9TINe" 3(3-0-6)

(Statistics in Biological Science)

23 Jyuanizidsn Liteenin 15 wiiein
TiidndenFouseiyluangadinetlusia 01419« Suaulidesnin 12
whein way/vMsadenTeuiniiAeiasdn 3 wuwin 3negsseiviaeluil

01008211 Tsaileinendass 3(2-3-6)
(Introductory Plant pathology)

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

01008468 \Foauvelsaiiy 3(3-0-6)
(Plant Pathogens)

01052211 Lﬂi’n%ﬁﬁnémammi%y’uzgagm 3(3-0-6)
(Fundamental Physical Chemistry in Food)

01052312 omswazlaguinis 3(3-0-6)
(Food and Nutrition)

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

01052341 UIATFIULAZNLNLIEDINIT 2(2-0-4)

(Food Standards and Resulations)

** 5187UTUUS



01052432

01254311

01401114

01402482

01403232

01403432

01403441

01416424

01416441

01419372

01419373

NSEUIUNITHARD VNS 3(2-3-6)
(Food Processing Operations)

AT IMeUTHIN 3(2-3-6)
(Fishery Microbiology)

wonuransaly 3(2-3-6)
(General Botany)

Fuadnsinung 3(3-0-6)
(Agricultural Biochemistry)

UfuRnsUnainsgriniaail 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
wdnmsusziuquamluies iR TAATIEN 1(1-0-2)
(Principles of Quality Assurance in Analytical Laboratory)
Tanuilu 3(3-0-6)
(Nanomaterials)

mswnzdsuiedeiienisaiesnduluiiy 3(1-6-5)
(Tissue Culture for Gene Transfer in Plant)
ﬁuqﬂ’nﬂm%mqwaéﬁa&ﬁu 3(2-3-6)
(Introduction to Cytogenetics)
Farsaumamansdmivinadrive 2(1-2-3)
(Bioinformatics for Microbiologists)
mﬂ'ﬁﬂw'N%fﬁ‘ﬂmizﬁuimaqaﬁugmmwa%ﬁwm 2(1-3-4)

(Basic Molecular Biology Techniques in Microbiology)

01419390 MSIASEUAINNTONAUAIANTYN 1(1-0-2)
(Cooperative Education Preparation)

01419412 a¥IMETIATIEN 3(2-3-6)
(Analytical Microbiology)

01419413 naifudnuideqauyie 3(2-3-6)
(Preservation of Microbial Cultures)

01419414 n158UKAZLTEUNYIBING YNNRATIINGT 1(1-0-2)
(English Reading and Writing in Microbiology)

01419415* F39385551M 1990 7MeN 1(1-0-2)
(Bioethics in Microbiology)

01419423 waARlWlBEN 3(2-3-6)
(Actinomycetes)

01419426 M 1veIMA 3(2-3-6)

(Biology of Mushroom)

* s nlaivg
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01419427 Banuardannalulad

01419428

(Yeast and Yeast Technology)

I imeuazialuladussamingvuiadn
(Biology and Technology of Microalgae)

01419434** 3aYTINY M IMNS

01419435

01419436

(Food Microbiology)

TN NLLLAsHAA AN
(Microbiology of Milk and Milk Products)
aTIMEIRAMNTIY

(Industrial Microbiology)

01419438 YagMenAeINUBMITMIIN

01419462

01419463

01419481

01419482

01419483

01419484

01419485

01419486

(Microbiology of Fermented Foods)
a¥IMEMNNTAVIAUIADINNS
{(Microbiology for Food Plant Sanitation)
nsielsauadtsaRade

(Infection and Infectious Diseases)
JatAnenAunndon

(Environmental Microbiology)
Ya¥IneveInviaiy

(Pollution Microbiology)
nsdeuanwasTanidesningduvdd
(Microbial Deterioration of Materials)
aga%ﬁwmmmmsﬂwﬂ’mﬁmﬁa
(Microbiology of Waste Water Treatment)
gaunidludu

(Soil Microorganisms)

et luuvanii

(Aquatic Microbiology)

01419487*9a%F N UNDNSLNYAT

01419488

01419489*

(Microbiology for Agriculture)
TnAingveaunid

(Microbial Ecology)
Ufduiussenhsleaniuqduvie

(Host-microbe interaction)

* syggnlalva
= 1w Tulse

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 AVARNW

(Cooperative Education)

01419496 {3RAANIYNNIATIINEN

(Selected Topics in Microbiology)

01423113 dninewiald

(General Zoology)

= o al &l L3
01424281 WWHINHBINTWLUDIAU

(Introduction to Biotoxicology)

01424311 ¥ Ive1gnamnssy

(Industrial Biology)

01424482 F1IMeNv99lany

(Pollution Biology)

01424483 'm.gﬂiaﬁmuu,axmmwmnwmamﬁamw

(Taxonomy and Biodiversity)

01424485 %’Jﬁmﬁmuammqm‘smwmuasmﬁﬁmqm

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) M denEd laitpsnin 6 wuIwna
(4) A13ENI

laiiasnin 120

AUVIHNE YDA YT TE TN
mingreauiERUsya luvangmnsinermansiudin @a1v13v9adiine.
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USENaUMBIAY 8 Van LANUNUI8Aall
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@eateun 1-2(01)  “ugnd MY UNYRUILUU
LauaRUR 3-5(419) MuwEa @13MIATYIMEN
W@vAIRUTN 6
W@UEIeuRl 7 dRnuvuneaatl
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9
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WINED4
WY
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=
PUNLDS
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=
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MY

LAUARUN 8

Wi seautul

nauvILgIUNNgadIine,

naIRwRaur3e
NAIAYIYATIING WU M TUAL GAAMNTTY
nANITIAUEYNTUIS U

nauYIAIUET TN

NAIATIFIUNITUWME INENAANTY WAYANE1 Y
nauTIATURUgAARS

nasATININYATIATAILIAADY

nasAmavRafne 3o Besamizma duun uazlasany

e ddiuinlusdaznay

471314
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3.1.4 WAALHUNITANEN
(@wudaafilidenSuuaviafinu)

< A o ' a o asa v
Y1 anamsAneil 1 Snnumoin (suussene-vu UoRns-sfineiniemies)

01417111  uAARdA | 3(3-0-6)
01420113 U{URMsHAN | 1(0-3-2)
01420117  WaAndHugiu | 2(2-0-0)
01424111  WANYYINEN 3(3-0-6)
01424112  F¥imenmAU{UuRnTs 1(0-3-2)
01999111  AaRIUMaLNUAY 2(2-0-4)
Jwnguansvetinilay &=
Jnguansrmaniuviagusznouns 3(--)
T Lilzs

ety ol < o o a a wa Y
U 1 anemsAneil 2 Srunumiieie (suussee-gu I URNs-u Anweeauies)

01403111 adiviald 3(3-0-6)
01403112 UFvRmiATivialy 1(0-3-2)
01417112  upAagad |l 3(3-0-6)
01420114  U{URNSHANE Il 1(0-3-2)
01420118 WaAndiugu I 2(2-0-4)
01175%xx  NINTIUWARANEN 1(0-2-1)
FrnwalsEma 1 AW 3(--)
Jrnrwnine 3(--)
SaEnsauma/ApNRuAes =)
9 18(--)
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(A wTuidniliidaniFovaniafnw)
s | -l ° ' a a va 1Y
U9 2 nansAneit 1 Swaumieie (su.ussens-su U§uRns-vu.Anwaienuea)

01403221
01403222
01419211
01419213

=l o &
\Aiidun3d
UURnsaiidunid
Jatrine iy

A lUmaURTRMS
APMNANUTIUNA 1 218
nguasyAaniwviaUsEnaunTg
nquarszwaiiatlnauaswaiindlan

U

3(3-0-6)
1(0-3-2)
3(3-0-6)
2(0-6-3)
H-~)
3= =)
A==

18( - -)

A ﬂ; o t “ o asa v
W 2 mensAnedl 2 Fnumieiin (guussere-su U URNS-vAnnmeaue)

01403231
01419341
01419391

01422111

Usinaias1eyiniaadl

wuUAILSE NN

nsldasesilouasnisiesizinnaail

dmiuingataiven
nanaia
NALATAUNSIAERNS
Fwndend

Ry

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

3(3-0-6)
B <=}

6(--)
12; — Z
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(FmSulidanliidanisauaniafne)
L) A :‘ o 1 < o asa =1 ;2
Un 3 aamsinend 1 Snundisin (wu.ussens-vuUfuans-suAnwinienuie)

01402311  Fuadl | , 2(2-0-4)
01402312 JjURMsTueail | 1(0-3-2)
01416311  winWugmans 3(3-0-6)
01416312  WugmaninaujuAng 1(0-3-2)
01419325  57IneN 3(2-3-6)
01419411  MsaSnuasnawEAeaTadgAuIe 3(2-3-6)
I naniziaon H-z]
57 16t )

d d o 1 o o am =t v
U3 aan1shnei 2 Fuumheiin (W.usie1e-t. U UANE-9u ANy ImenuLad)

01402313 Tl ll 3(3-0-6)
01419351  @37Inevesqduvid 3(2-3-6)
01419361  InenqiiAuiu 3(2-2-5)
01419371  SYUURUGNITHYDRAUNIY 3(3-0-6)
AR NUTENA 1 AW 3(--)
I nawiziden 3(--)
59 18=-1
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(FmFuiidafliidenGauaniafinu)
| e o [ (=3 a o =t v
Ui 4 aansAneil 1 9numiiung (. Us3Ee-T U RN T-v. AnwmsauLe)

01419424
01422431

01419497
01419499

Ta¥eiven 3(2-3-6)

AnANINYIINEN 3(3-0-6)

rnawizidan 6(--)

74 12(--)

U a aensRnenil 2 Sunumiefie (w1 usstne-wa UfURN LA ieauea)

duaiun 1

Tasanugadiiinen 3(0-9-5)

Jrnaniviion Hmo)

ER:Y =)
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o o« a
(EwsuidnndanSauannafine)

U 1 mensdnedl 1 Sunumbeiin (ou.usseie-vu UjiRnms-ou dnudieauie)

01417111  upagadd | 3(3-0-6)
01420113 UfuRn1sHEANd | 1(0-3-2)
01420117  WaAndiug 2(2-0-0)
01424111  vanTIIMeN 3(3-0-6)
01424112  F¥ineimauuRnns 1(0-3-2)
01999111  FARTUUILHUAY 2(2-0-4)
InguaTTERLRilaY & -~
ARUANTEANENTLEUTENOUNTS B
57U ezl

Ui 1 mansineit 2 Swaumieiin (suussers-sudfiRnns- Ansimenuea)
01403111  1Asivhly 3(3-0-6)
01403112  UitiRnmaaiivialy 1(0-3-2)
01417112 upaAad | 3(3-0-6)
01420114  Ufudn1sWand I 1(0-3-2)
01420118  Wandiugiu I 2(2-0-9)
0117500« NANTIUWAANY 1(0-2-1)
Frneenalsane 1 A 3 v=)
Inwing ¥~
AN TAUNA/POURUADS LY
ERL! =
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FEwSudaenidaniFouaniadne)
b= al n‘ o ) a a axa 1/
U 2 mansAneft 1 Suoumhein (. ussene-eu UURMT- gL AnwssauLe)

01403221
01403222
01419211
01419213

01403231
01419341
01419391

01422111

CHRINTE] 3(3-0-6)
UfURNsATidun3d 1(0-3-2)
T7Anehly 3(3-0-6)
dAnehlumalfdins 2(0-6-3)
FMuAnlTEvA 1 A1 2 -]
JynauasEAEa A TENOUNS 3(--)
Jmnquansynaiiodineuagnaiiioslan 3(--)
T 18(--)
T 2 aramsAnenil 2 Snumiein (s ussse-sL U fuAns-s Anynisnues)
YSnadnszviniuail 2(2-0-4)
wuAlsEIMen 3(1-6-5)
mslfipdesdiowagnsiinssimaniidmiu - 200-6-3)
UnYadaingn
wanati 3(3-0-6)
nauATIgUTEmMEanS 3+ =)
wndeniad Slo-)
iy o5 ET R
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(@ msuiidnfiasniSouaniafne)
P | o ° ' a a va o v
I 3 meantsaned 1 Snumiieia (33.U55978-90L U URN -1 ANYINEADY)

01402311  Fuadl | 2(2-0-4)
01402312  UfuAn1sduail | 1(0-3-2)
01416311  MANWugAENS 3(3-0-6)
01416312  WugmaninAU{uRng 1(0-3-2)
01419325  57NeN 3(2-3-6)
01419411  msweSguarnswmdsusadiuvid 3(2-3-6)
01419424  Li¥ainen 3(2-3-6)
01422431  @DANNTINET 3(3-0-6)
et T =

P = ° e a wa < v
Ui 3 mamsaneil 2 Suiunmhena (v ussens-iU fURNNT-Y.ANYIAEAULEY)

01402313  Tuadl |l 3(3-0-6)
01419351  @35IME1VDINAUNTE 3(2-3-6)
01419361  InengiiAuiu 3(2-2-5)
01419371  STUURUGNTTUBINAUNSY 3(3-0-6)
Fneenauszina 1 21w 3(--)
Jrnaniziden 6(--)
574 21(--)

< Cl A o 1 o a wa 1%
I a memsineil 1 Sruumiein (s ussene-sIfuRns-w Anwmeaies)

01419490 ANNaAnYI 6
574 6

o d d o 1 @ - ara =1 v
Y 4 prAntsAnenfl 2 Fuuntieie (u.UsTEe-tu U URN -9 ANYINEAULD )
01419497  &uuuN 1
01419499  1ATa9URATIMEN 3(0-9-5)

A nanigidnn 3(--)

573 U--)
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3.1.5 AM@5UIYTIEIN
3.1.5.1 5wy MUUHEI V1 U8 avangns

518 lumangns
01419211  Ya¥ngwialy 3(3-0-6)
(General Microbiology)

01419213

01419325**

01419341**

iidpuSouinneu : 01424111

winmagadiinengduviduianien laswaiieasadiugnssunieiaiey
WABLIWMUBATY Msdavanany MIUTEENANINNISINEAT DM GAFIMNTIY
AndeNnTs A1515MAY UALASUINE

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

UfURn1sdmiu 01419211

Laboratory for 01419211
571381 3(2-3-6)
(Mycology)
JrfigioaFeuanniou : 01419213 w3e 01419214

fug1uiven naadguariladuiing puduiuddaiannms msia
wnavjuazsyyaiia mahluly Usslevduazinyvoudia 51 uazded i
AsAnYLBNAaUi

Morphology, growth and affecting factors, phylogeny, classification
and identification, application, advantages and disadvantages of
mushroom, mold and yeast. Field trip required.
wuailLseInen 3(1-6-5)
(Bacteriology)
JyiideuSeuanneu : 01419211 was 01419213 w3e 01419214

wanaunsuIsUVIUUANLSY nswenieu3avsainiiuendt nsseysie
Tnandudnuurnsdugiuiven Tuail a3sinet uazeiainen msszyvilalag
Fymdr mszylaglddausznounaaiivouead wadipvnadilianaiients

xqﬁaﬁmumﬁﬁ'aﬁmmgaﬂﬁ wazzdelild vnmaiuidouuaiiSe

“*5e3nUiulse
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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.

a35Me1veRAUNId 3(2-3-6)
(Microbial Physiology)
Aniideadeuniou : 01419213 e 01419214
asAUsznaUMALl uagnihilvedlasiainveseadqdunid mude
ﬁmﬁ’mLLﬂSﬂ'ﬁLUgﬂuﬂﬂWW FYUUAIDTULTUT ﬁq]IUEﬂi;fE.l LLab’Iﬂ‘ﬁU’]ﬂ'l‘i‘UENWaé
9

oA
a

aun3s madulaszduead Aadiiadu weadiliadu uaviduasivt toule]
LLﬁzﬂ&ﬂﬂm‘iﬂ’mﬂnnizmumimLm'uaﬁfﬁn
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.
engilaui 3(2-2-5)
(Immunology)
AileaFeusnnau : 01419213 u3e 01419214
wé’nmiﬁug’mmﬁszuugﬁﬁuﬁu Qﬁﬁuﬁuimﬂﬁ’uﬁﬂ ANIABUAUDIN

piiduiulaensadweuiveduazlnsedowad wadiieiteatussuugiiduiu

v 1
aaa 1

Uisensewinuweufaunaruaufued amsiaundvesssuuiAuiu n1sugn
dheefruaniiode

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

sruuRugnITULArnsrUIunsaevaniusnssululfa wuaidy
woRRluiodn Bad 51 uaziin n1sUTus nMsuUsiABy uazmsnaneiug
Barsveuraanatu Wilawaradiitu waswusimnssu

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

Fransauwarmansdmiudngadiiinen 2(1-2-3)

(Bicinformatics for Microbiologists)

Aprfideaeusnneu : 01416311 w3 01402311
grudeyadaansaumnamansyeauyisd millnTeiddiunsatinian

waznseerilu suliifaunis nsiarsandisuiindlenduasiusiiu

Tassadwanififvesasnaulng

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.
wadiavaiingsyaulinanaiugungadaine, 2(1-3-9)
(Basic Molecular Biology Techniques in Microbiology)

nsatadlunvegdunsd nsatanatade walansieswidiug
gafdue wadlunvesgdunidluiu nseenuuulnawes nslrauduainid
919 Mmawdswadidnihuainuuaiie Baduazst maaieleududngiead
JAuvsd nsAadeniaau Minsivaeullsiu

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.
NTATEUAUNTOUAMAFANN 1(1-0-2)
(Cooperative Education Preparation)

WENNNS WIAA LavAsEUIUMSTesEuiaine sudsudetfuiiieadas
mmﬁﬁugm wazmatlplun1sasinsauedw mmiﬁugm'lumsﬂﬁﬂﬁmu n1s
Foasuarayweduiug maWauypdnnw szuunsuimsaunwluaniy
Usgnaunis matansuiaus nsaisusiedu

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.
nsldiasediouaznisimssimaniidmiuingadaine 2(0-6-3)
(Instrumentation and chemical analysis for microbiologists)
Aiideaduuanniou : 01419213 %3 01419214 uaw 01403112

wdnnns 8nsld msaeuifieu wasnispuashwiieiesileuazgunsel
dmsumsiinwuaznmsidenmaiiing ey Ugtinsmaeifinseids
Usinaudosiu
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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.
mm‘%a,mazmimmgﬂmaﬁqﬁum‘%‘é 3(2-3-6)
(Microbial Cell Growth and Cultivation)
ipasunnneu : 01419213 viie 01419214 uay 01417112

UiV’a’anfl‘sﬁ’mmnmwuLgmaaﬁuw'%'é dotfuannTwinerans
LLﬁ“‘L‘ﬂﬂI‘lﬂaEJﬂ’I‘l!’Iﬂ'!‘iLW’]::LaENﬁ!au"ﬂ‘iEJLLﬁvﬂ‘]‘ﬂ‘ﬂ%ﬁﬂﬂ‘iﬂﬂﬂ@lﬂLﬂﬂI‘iﬂ
aeAUTEnaunamin gunsaiusenauazn1sinau 'uummm'il.w'svl,aawauw%
waznsUszEiuMsedny Ws1Hwedn1aiasy JaunamansNISIIYUBIaUN
'Lummé"laﬂumm‘smm (ﬂﬁimmam%ﬁmﬁ'umiﬁﬁm‘uaaaﬁuw‘%‘é'lumstﬁ"aa)
u,uuuﬂmm Aasaiios dailas LLauﬂ'l'iLW’leaEJQLLUULmd nsiasslussuunay
vaneide {]ﬂqwmamammim finsfnwuenaniud

]
= o
3

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.
AIIIMYTUATITN 3(2-3-6)
(Analytical Microbiology)
Iiseadeunnna ; 01419213 3o 01419214

wanuagdsnisldqdunidluniimnaliesgiludnuninias@alsun
Y9591 19U nsmeziilu daniiu arsufTiue arsAenaneiug wazansne
uza finsAnwuenaonud

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.
nsifiuinuidegaunid 3(2-3-6)
(Preservation of Microbial Cultures)
Aniifeadownneu : 01419213 %3e 01419214

wanuarIsnisiiuinundurEduiineeg NIIRTYUY ULarMITIVTIM
aszeyaventogdunisniiuing indetevasquiiiiusiusaaeiug
QAuvd uaznsliuims dnsAnyuenaniui
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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 NI ULALTEUNHIBINGYNETETIINEN 1(1-0-2)
(English Reading and Writing in Microbiology)
N1987U wazNISIWHY UNANMULAYISINGUNNIATIINGT
Reading and writing English article in microbiology.
01419415  FINIYFIIUNNATIING 1(1-0-2)
(Bioethics in Microbiology)
FisenIounieay : 01419211
i)aum&ﬂuws"'i1‘UU£U£UML’ﬁaI‘iﬂLLauwwi}’mﬁm ANUUABASINIITININ
JUATIBUAY ﬂ'!iﬂ‘iuLllUﬂ']”liJLﬂEN El'l'lﬁ"lﬂﬂ'iw m'imaaemummmﬂl,l,ﬂaa
‘ﬁuijﬂ?'ill 3us55ulunsIduuazivinig

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

01419423  uwonRlullipdn 3(2-3-6)
(Actinomycetes)
Fiicoudounneu : 01419213 %3p 01419214

dugniven @Ssinen Wugnssu eynsdst dueiven wagnsld
Usvlond finsnuuenaniud

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

01419424% a3 Inen 3(2-3-6)
(Virology)
Aniideaduuniou : 01419213 de 01419214

anantRlaovalurendiohia nsdadiuunviiauasmsidonde msia
Weuarnsiiudnauvedh’a arsugnasuvedlada nalnnsrelsavedlada nns
wziasdlada mannieseilada hialuwuaiide lhialufie hialuwaa

Tasaludnd lafaralseluingud nistlasiunagnismiugu fimsdnuivenaniud v
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.

* 5983 Un Ll
**5839UT U5
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01419426

01419427

01419428

FPAINE1UDAUNA 3(2-3-6)
(Biology of Mushroom)
niideaieney : 01419213 wie 01419214

2995%nvatiia nsaSydiule wastlvdefiiinadenisiiydule
fusnssu aynsuisnu neven manewiadunisi wasnslduselemizug

4 q

W
finsdnwiuenaniud
Life cycles of mushrooms, growth and factors affecting growth,

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

Fineweadlad msdavuavguaznisdnduwun slansiiuing
Wugnssu wasnsuiuUgsaneius Anudfyregnamngsy naadusindad
wavwmaluladinisuan saunarnansdostuvesnisusin finisdnwuananiu

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.
Fineuazimeluladvesavsisrunadn 3(2-3-6)
(Biology and Technology of Microalgae)
JriResduuanneu ; 01419211

HUgIUING DA MI VUGN msdasuuniemalindaduuay
wiadiavnalaana Auedy Yadeiinadensiaiyuaginmunnsvesamsie as
WsEsamsedanded sdafusinldainamine dnsAnwuendanui

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

UMY IMNDMNS 3(2-3-6)
(Food Microbiology)
Aniideudsunneu : 01419213 wie 01419214
QaunIsLRetoatuams msnuen mafiuinu uazesduszneues
pWsTiiNafen5eIesAuVISuasdnuuynside Msauste s uay
madsretemTUszamag Welsa wavansRsngdun3s Wuvideil
N1IATITRATIPNRAUNTOLURIMNT UINTFILDMTNNATIINGT LAZN1TAIUAN
AW finnsAnyuenanuil
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.
aamwmma&mumm NAR AU 3(2-3-6)
(Microbiology of Milk and Milk Products)
AniideaSeuinniou : 01419213 ude 01419214

auvinienienv il wavaduvidvesiuuiu ssdusznoumanaiives
iy mMsudssyRuaunwbuRulasnsUassy nrsuindsveniufu
MsuUsUtum auvEsieadeslnhuuavndnfusiug wmsgiumiadu
QAuvIuarnsmUANALNWIBIHARfusiuY nnsAnwiusnanui

Physical, chemical and microbiological properties of raw milk,
chemical constituents of raw milk, milk quality erading and adulteration,
spoilage of raw milk, processing of milk, microorganisms in milk and milk
products, microbiological standard and quality control in mitk products.
Field trip required.
aIME DA MNTIY 3(2-3-6)
(lndustrial Microbiology)
a'mwmml,i&mmﬂau 01419213 %30 01419214

%auwﬁamamiammwﬂﬁu nann1sAaden MsuFuuse LLa“nwiL%aﬁm
WUGYAUN3E waﬂm‘maaﬂsumum‘muﬂ'luamawmm N1FVYIBYUIRAITHAR

ﬂivmumswumwawamwamﬂmmaummauma W\‘I‘LUS"WU‘WQQ UQ‘UGﬂﬂ'ﬁ
Tssuauuuy LLE\S?%@UQG\H'\%WTE&J Mﬂ’liﬂﬂ‘tﬂﬂi)ﬂﬂﬂ’iﬁﬂ

eyl
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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¥yinewetemnInn 3(2-3-6)
(Microbiology of Fermented Foods)
iieuiewnieu : 01419213 wie 01419214

unumvesgauvisgluamaiinussLaneng nsuingeidasssuma
uaziBeusars wealuladnslinddeusans mimuauamAmuazeuUaeAY
gaspsuiin mananewnaminlussiugramngsy nsdlinw dnsAnyiuen
anuil

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.

I UMV IRD T 3(3-0-6)
(Microbiology for Food Plant Sanitation)
JiidesSeumnney : 01419213 %3e 01419214

Msguiviaevng AaddiyresAunEsiuNSgUIiVIABIMNT N3
Uuilouvesgdunidgons Tsunsumsguiivialssnue s dnsfinyuen
anudl

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

nsdalsauazdafeiiinteatumaialsafade vz rdaunis
Aelsh undsazauuagnnsunsnszanelsn svezveslsnfnite vdnsTURANE LAY
nahsedilsa ndnnstosiunazaiunulsninee IshiimdefiiAninuuaiiise
51 la%a TsTndh uazmsnsaeiiledelsn dnsAnuuenaniui

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.
adAnendandon 3(2-3-6)
(Environmental Microbiology)
AiidaaFeunneu : 01419213 wis 01419214
gdwuazngAnssuveagauviddensiAsuiamaidanndon s
ﬂim1EJLLﬂaﬂ’n‘iﬂ%’Uﬁdﬂaﬁﬁuw?ﬂuﬁaLL'mé'ai.l atiInedias MInenauLes
ausTIIrR MsUszandliadunislumsiugEauandey
Communities and behavior of microbes in environmental changes,
Microbial distribution and adaptation in environment, urban microbiology,
self-purification, applications of microorganisms in environmental
remediation.
TN VRIN I TIY 3(2-3-6)
(Pollution Microbiology)
AuiideaFuusiau : 01419213 w3 01419214
vipeanaunisinuluundsiiiiuaiy utnumenuddyueadunid
wiar1eq lumsaeliannmziademduiy Ussinnvewafivilinanqdundd
M aAsIuaTIEey ﬂ'ﬁ'ﬁ%’gﬁuﬁﬁuﬂuﬁ'ﬁﬁﬂwanmmL‘T‘Juﬁw'l.uﬁm,l:mé'au
ynnsldgaunidlumsannmyanunduie fnsdnvuenaniud
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.
fmLﬁauanﬁwmaqi’amﬁaamﬂqﬁuw?é 3(2-3-6)
(Microbial Deterioration of Materials)
Indiseaiounneu : 01419213 wde 01419214
viauarunumvesAwigrenadenanwuesanUsuamame 1l
uazkdnfusiliuusgl tnans d1sn wdemds d FiduTusiadng Tususniu
WA UardUT ﬁ%"ﬂﬁﬁwaﬁiam’itﬁ@uamwﬁiaamnqﬁuw%'é“ﬁmim’m

~s°

.

Aaszet nstleafunarnnsride finsAnwuenaniui
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.
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01419484

01419485

01419486

qa%ﬁwaflﬁuaamiﬂ'iﬁ’mfnﬁa 3(2-3-6)
(Microbiology of Waste Water Treatment)
Iieaieunneu : 01419213 wie 01419214

auvissluidsusarUsvion viia unum wastiideniinasofanssy
vosdunislussuudiatids msliesegitgm msmuauiteliszuutin
suiulvegaiiuszansam finsdnwuenanud

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.
yauvisdluiu 3(2-3-6)
(Soil Microorganisms)
IiieaTeunineu : 01419213 ie 01419214

nquveInALYEluAY AvnsaunasnsruIUN ST ATt
duringvasgdunsdluiu audrdyesgdunsdluiu wagnsliuselowins
nsnuasiazn1sUll Snsdnwvuenaniud

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
qa?ﬁﬁm'ﬂmméaﬁﬂ 3(2-3-6)
(Aquatic Microbiology)
Iiideuduannou : 01419213 wie 01419214

Jauvisdluidn dindes uazindy mansrarouardunavendunsd
naum1e dndnwavestlavumigg daqﬁuﬁa‘luﬂ% unumkazaUdfg e
gauvisdluhifsededen auddamedasugis fnnsAnwuenaanuil

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

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

01419488

01419489*

qa%ﬁwmlﬁamimums 3(2-3-6)
(Microbiology for Agriculture)
Ivideadowanneu : 01419211 uas 01419213 wie 01419214

uvsiAsdestunsineasuazadad mavideTanm msliluaes
Tsguazqdunideislulasiau nsmuaulaedais nsldadunidviinuasiady
p1NTER T Ine mawzAssdniih uargduvdinelsamanens 3
nsnyIuenantuil

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.
TneAng1veRauvIed 3(2-3-6)
(Microbial Ecology)
Andidipadeuaniou : 01419213 u3e 01419214

MM sdinvesgdunidlusssuend  BnsfnwiliinAveagdunid a3
nszarefuarunumusesauvsslusyuuiing nsruunmsmediaiiveagduvid
uendasiuigingsg amudiiuivosgdunidredundenuazms
Wabuwas wagdunsizonseningdunid fiv uavdnd

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.
Ufduiusseningleaniuydunid 3(2-3-6)
(Host-microbe interaction)
Apriideadeuwndeu : 01419211

Frmevasdoanlaun Au fiv uazgduvid vlavesUjduiussening
Toaniugdunsd Jadoausuusivesgdunsd ssuugiifuiuvedlaas Yaunid
dugdunmsasydvlnvesiivuaslsafiviilavnangdunid Yauvsdusiing
qAuvEdinan d

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.

* 51839 nUnlvy
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01419490  awiadn 6
(Cooperative Education)
ﬂﬁsﬂg‘jﬁﬁimﬂuﬁ'ﬂwmzwﬁmflu‘iil’amnwm‘[m&mimﬁ%’uuawma
AADATIUNITINYINTIBNULAE AT AL
On the job training as temporary employee according to the
assigned project including report writing and presentation.
01419496  iFenanIEMaTainen 1-3
(Selected Topics in Microbiology)
FoaamynsgatiinenlusyaudSyges vdaidenudsuluusaznmanisiing
Selected topics in microbiology at the bachelor’ degree level.
Topics are subject to change each semester.
01419497  duawn 1
(Seminar)
nsthiauawareAusedeiiaulangedinetlussivsiygnd
Presentation and discussion on current interesting topics in
microbiology at the bachelor’s degree level.
01419499  lASIUIATIINEN 3(0-9-5)
(Microbiology Projects)
Tnsaniuiaulalunyuanieg negadaine,

Project of practical interest in various fields of microbiology.

ST
01419214 ﬁ;ﬁ%ﬁﬂmﬁugwmﬂﬂﬁﬂ‘ami 1(0-3-2)
(Laboratory in Fundamental Microbiology)
Jdidoadeuinnou : 01419211 wiowiauiy
UjjuRnsdmiv 01419211

Laboratory for 01419211

3.1.5.2 swAviiidusiisdvuenwangns
01008211 lsafiwinendeiu ' 3(2-3-6)
(Introductory Plant pathology)
UssiRuazanuddyvedsaity wnAnfeiiulsai ayggiu
InennsAelsAaIN1s NsRaLIYedlsA NTIEUIN NSIAVLIANY N3
Jiads nannamuanlsafivuannaluladiinmmislsaivy
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
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01008451

01008468

01052211

lspieinenseaulinana 3(3-0-6)
(Molecular Plant Pathology)
I AeaIuuNInow: 01419211 uay 01402311

Fmesvilnanavesdeaivalaity lasadameiugnssuveade
wavarudmusiiedesiuiitlunisnelsa uaganuiuniulsn amnuduius
stradelsauasnmy m‘a’{fﬂﬂ’l‘iﬁul.l,a3ﬁu§3ﬂ?ﬂiiuﬂGQ§UL%BIiﬂﬁﬁ e
illgusslemilunsaivaulsaie

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%aa'\mﬁﬂsﬂﬁﬁ 3(3-0-6)
(Plant Pathogens)

Snuurddnuentoaivelsaiiy uweiide 71 lddeuwles 1hia lasoud
uae Ilanandn synsfisuuasnissuunde fugmanivaadouas
AuduusTuY dnainen msunsszuialsa nsaanislsa wualuunsanw
ewagwaumelsnny

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.
mﬁtﬁaﬂﬁﬂﬁmqmmsﬂem&agm 3(3-0-6)
(Fundamental Physical Chemistry in Food)

wanguvwarmans wisudasy Andnaaliansazaty Jouneiioniiin

wéneaunarnans sasmsiauRisen auniserfisidea wniiliih ausafign
wwadn n1suszgnalunsyuuNITUUTIY wazmsiiusnemng maiaURizen
fifuin msiandnluemns wavesansnisudsuwalue s

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

DIMNTUALLATUINAS 3(3-0-6)
(Food and Nutrition)

AMglaruins sleauazANEA YN TEMISUYANG ATy
asdannadug nstesuaznsgaduEs ieannsmhlulfiuugiulunis
Souindusely uazdinuszsniu

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.
winnssulunisudssveomis 2(2-0-4)
(Innovations in Food Processing)

mé’nn'mmigﬂLtasmuaumm'iﬁammﬂ'lluiaﬁﬁﬁmuﬁu'lmj inelladily
wazlildmnudou nsmesed nslimmdeudendulilasion adummniding
Seddursusn wazwuuleviia aunilviluuunaduasanudugrnaiing

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.

UIATTIULRENHNUBBINNT 2(2-0-4)

(Food Standards and Regutations)
nsdnsviuiuvemardamansinunsildiduems ﬂﬂ‘i‘ﬁ’ﬂﬁzﬁu’lmiﬁ’m

YOINANSUNYAFUNTTUE NS ﬂg‘fj’aﬂ’dﬁuLt,axnawmammwamixmﬂwaLLa:i

#2108

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

(Food Processing Operations)

msnausunsdenlduaznismuaunsyuunsEEaEIyIeY
Tssnugaamnssuems sruun1svudingivuazkindue nsusadiuaaves
AsvUIuNTSHAR Tin1sAnwuenanIuf

Plant lay out, selection of processe? controlling system and
transportation of materials and products, introduction to model of
operation research and network.

@TINYIUTEIN 3(2-3-6)
(Fishery Microbiology) -
Jdoueunnnou : 01419211, 01419214

o €<l = 6l

Auvsonnuluwmaatn nﬁ'-ﬁ'm'f'u.l,unmmwn‘jﬂaqaﬁumawu’tmméaﬁw

oe o)

wardith lsndaiuiifinasanmunwdn il yaunigniiunumdrdnlunisidey
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01401114

01402311

01402312

01402313

amunm Asasadsludaitn warnsmuay seuuaua @ MIURaf RN
@I WTEIN

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.
wnuenansily 3(2-3-6)
(General Botany)

A luReIfuduguine meinmeingt a3sinen doringt ns
Fanuamjwariiauims nisldusylemiainie

General principles of plant morphology, anatomy, physiology,
ecology, classification and evolution. Uses of plants.
Fupdl | 2(2-0-4)
(Biochemistry )
Ffisesdeusnnou: 01403221 wia 01403223 nipi3uunioudu

iwaduarasiUszneuvenyad Tnsainuazniihiivenilunszuiunis
medneiluwad ansavanedives Tassadne audd wihivesenslulewasm
Wshu nsaiaeddn afin touleinazlaweuled uagnisuszyns

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.
UauRmsaedl | 1(0-3-2)
(Laboratory in Biochemistry )
Juiideusunnneu: 01402301, 01402311 wiaiFuuniauriy

Utiinsdesitenuastivives awnlnslilaues msdaedassain
19377 Tuana audivamenmuasiadl uaznslinsigitiluana Aanss
wulwi watialasuilnnsin

Laboratory on pH and buffer, spgctrophotometry, biomolecular
modeling, physical and chemical properties, and analysis of biomolecules,
enzyme activity, chromatography techniques.
Fuail I 3(3-0-6)
(Biochemistry 1I)
Jndifeaiounnou: 01402311

sssumAveneulmiuasnsissuinselaoeulel wiuwuedBuuasdo
wa Amailiuenaaisuasiiauansivesarsiiluana Frduameives
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ATUTENEUNENIUGazNIEAATISARIBLEY MIMAIFUTEIRBULEUAZNTT
mvAUNIsuanIeanvadululwiuaIlan
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.
01402482  FuAlinainuAs 3(3-0-6)
(Agricultural Biochemistry)
iideaieundeu: 01402313
Fuaiiiertosiunsinuasvesitvuasdadimsugia nalnftugiuma
FueillunsnevaussraanzaATIAIINAIAdeN nMsmuRudrisunau
uarlsn FunfiUszgnddonainuns  Sualliddessinensinens
29AUsENEUTRIRY @13y HARSMIIINGTIHYIR NsldimallawugimnssuLaY
waluladFinm eUsuURauAWHANEINIINISINYAS
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.
01403111 adiviald 3(3-0-6)
(General Chemistry)
avaouLaylAsIAs1vezABl SEUUTRTeeRn Wusviall UfAsewall ufa
yeavan vosuds ansavany guvwarnans taunaraasiall augaiail Bidnlvs
lasuaznsuanslulosau nsauaziva aunavedlassu
Atoms and atomic structures, periodic system, chemical bonds,
chemical reactions, gases, liquids, solids, solutions, thermodynamics,
chemical kinetics, chemical equilibffa, electrolytes and their ionization,
acids and bases, ionic equilibria.
01403112 UfiAmsiaiivialy 1(0-3-2)
(Laboratory in General Chemistry)
Ardiseadeumnno : 01403111 niewiauiu
URTRmsdmiuin 01403111 wnitvialy
Laboratory work for 01403111 General Chemistry.



01403221

01403222

01403231

01403232

TR 3(3-0-6)
(Organic Chemistry)
Aniifeaiounnan : 01403111 wie 01403115 wie 01403117

N e eliduvdd nsduunussnmussansussnoudunie Ujiten
wiluavnalnvesljisen aweslawnd inilvesasuoaurdnlelasaiiuau woama
wlas welsuudnlalasasveu nmsmilassaiwesasusznaudunidlagisniea
walnsalnt andRuazuiiiseweueanesed Bined arsusznouituea uead
lod Al nsmBuns ouRusnInBuV3S weiunazasuszneululasiouduy aite
milulawasn nsmeviilu WUsiu waznsatiipdsn

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.

URURNsiAlidunsd 1(0-3-2)

(Laboratory in Organic Chemistry)
niisieaSeunten | 01403221 wiewioudu

UfURnsdmiviv 01403221 Lafidunsd

Laboratory work for 01403221 Organic Chemistry.
Usuaiasizvinnaail 2(2-0-4)
(Chemical Quantitative Analysis)

Jprideaiutniey ; 01403111 w38 01403115

NANNISUAYATTUIUNTIUNTIATIZUNILAT] adAfIanTly
sudouisiasst nuilulsinadiesed meieseilasimin myiase
Tasnslnmsn mslmmsansa-wua mslmsalasnisifianznou nslminsalag
mainansiBedou mslninseinend vénmsiugiumesaninsWlaumiuuy
QANaY -

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.

UuRn1sUinaimsmeiniaail 2(0-6-3)

(Laboratory in Chemical Quantitative Analysis)
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01403432

01403441

01416311

01416312

Jpiideaduunnen: 01403112 wia 01403118 war 01403231 udewianiy
w3e 01403233 niawsaunu

wealiauazu juRnimeasdinssiuiinumiadl

Techniques and experimental works in chemical quantitative
analysis.
nanmsusziununwluveianmsinsien 1(1-0-2)
(Principles of Quality Assurance in Analytical Laboratory)
Sriiseadsunneu | 01403231 wie 01403233

anumszvdnluamnm wadianweadanistudumldlavesteya
MATIANITATUANARININ LWLINWIMIENITUINTTIUTBIDIANTTHNINUTENA

Quality awareness, statistical techniques, data validation,quality
control techniques, standardization guides of international organization.
Tamunly 3(3-0-6)
(Nanomaterials)

vildeadsunnew: 01403111 wie 01403115

wnARNugIY Audinisneamaznaad uaznisuszandldiaguily

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

waduazeaduniuadiieastuiugrans msdieventiugnssy
senindlulndauazluloda wannisanevneeRugnsTUTBUNUAALAENYAINL
unnzsiumavesveIngiuuea @sRugNITe N1531A0dLaENNSTENLYNNTS
vawestunaznisauauiiunduvesdusazlasluley Wugmanduiunm
wazUsvwnswugnIsuueniuaiea Hugmansiinminis

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

UiuRnsdmivivmaniugeans

Laboratory for Principles of Genetics
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01416424

01416441

01417111

01417112

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

winnsisdeaiedeis watiawmrlunswsdoaiedofivie
mavfuUgsiuAviasnsmhbiiamsnats mawsdesdnag mawizides
é’Uﬂzaamnémil,wmgmuazﬂ'ri'i'm‘[ﬂ'i‘[ﬂwaWaﬁmiﬁﬂtﬂﬁuﬁ'\u%‘uq wAtia
s Aluntsenesindulufie A3l fifados

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.
Wugmansveagadiiossiu 3(2-3-6)
(Introduction to Cytogenetics)
Ffineiuunneu : 01416312 wiandeusu

T warwgRnssuraneadiisfunstevendnustesadivin
anuudsUTlumbewugnsy Tashilouaznaiiintusodnuuzmeiugnssy
Fuinisvesdaiiiin nsussgndthamadmanilulimadumsumduay
msinumsTaRuNUTURRusisuasdn imadadosiulufesufifnnstu
nsAnwugAansiead

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.
uAARGA | 3(3-0-6)
(Calculus 1)

dfinuaranusoiiles sywusueailaitulaznisussand Andsoyius
uaznsUTEYNe UiWusuagnisussend

Limits and continuity, derivatives and applications, differentials and
applications, integration and applications.
upanad I 3(3-0-6)
(Calculus 1)

AniideaSeunnew: 01417111
snadlnauili euuston Uiwuswanetu auntsidoyiudyagu
Space geometry, partial derivatives, multiple integrals, elementary

differential equations.
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01420113

01420114

01420117

01420118

01422111

UiuRnIsWENS | 1(0-3-2)
(Laboratory in Physics 1)
Aniideadoumndeu : 01420111 wiewiousu vde 01420117 wiandouiy

Ut sdviuin fndvily | wieNAndius |

Laboratory for General Physics | or Basic Physics .
UfuRnsWand Il 1(0-3-2)
(Laboratory in Physics i)
JitesSeuannen : 01420113 waz 01420112 wiewouriy

%30 01420118 wIawToniy

URTRmsdmiin Nandialu 1 vieREndiugiu I

Laboratory for General Physics Il or Basic Physics Il.
HAndugu | 2(2-0-0)
(Basic Physics 1)

namansnamanivedlva guvnamans mspdouiiuuueniuain

Mechanics, fluid mechanics, thermodynamics, harmonic motion.
Nandwug | 2(2-0-4)
(Basic Physics II)
IiRpusIUINneY : 01420117

it wilvdin aduwindnlwi Weaumans Nandgalniidesiu

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

wALARA A UITadR fieumiad frinsnans faens
32918 Fawdsguuaznisuanuasrnuinsiluresiudsdy nsuanuami
W N1THINKIT%9 N15UNLAIUNE N1TUINUAIFIDEN adid aua dmiu
Ussrnaifenuazaniszains malemgideyanud mslleszinny
WUSUTIULUUMILAYY MTIATIEnsaanaeLdaduluudng

Concept of statistics, measures of relative standing, measures of
center, measures of giospersion, 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

A8AN19TIINeT 3(3-0-6)
(Statistics in Biological Sciences)
iideaunnou : 01422111

gilavodayaniedinel Bdr5afiete mawTeuiouaesssang
AR IGERRLOHEIIGH nseBnUUUNIMAREIugIY uHuLUUgeLly s
VPRBLUUWHATBEEA NMTIATIEiNTannesuATAdNNUS FovneaiinliBs
W5Enes ArtANLMAINVAY

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.
darinevialy 3(2-3-6)
(General Zoology)

Frmemednudad nannislunsswuntsaandaiuayITauinsues

d@nn

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

(Principles of Biology)

Fluanavresddl®in wad wazwunuedfu Wugrand uagiiannns
anuvannvanevetilndditin Tassadauasniifivesdniuarite duaing
WAWEANTTH

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

FmenAaUGURNTS 1(0-3-2)
(Laboratory for Biology)
Fiiseaieunneu : 01424111 viaiFeuniouriu

Uﬁﬂ’ﬁnﬁﬂ;ﬂ%nﬁmqammﬁ waduavdnUsznoueusad Wovuivad
Laznsadouiivedans ol wasndsnuluddidin iedefivuasdnd Ypdns
yougaduasnIsuTad msduiuduazninaiauesddiiin auvainuans
vosEiTin uazivaing

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

01424311

01424482

01424483

FvAnenanmdadu 3(3-0-6)
(Introduction to Biotoxicology)
Fiiceaiounnniou : 01424111

Furoudssdurasmuiuivuasnanndannanstdestunasindn
An IR D5TTUMAUALINATINN

Basic concepts of the toxicology and the residule effects of
pesticides on the nature and biotic community.

FImegnaImnsIH 3(3-0-6)
(Industrial Biology)

ANU3 wanalaneTineiidluntsnizdes usgunanfusi uay
asafinannadunis fvuazdnfannuainvansgaamnssuieglumiuala
nsiAnwngdsmguazinideannairgnamnasa finsAnwusnanui

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.

FAVYvDIaNY 3(3-0-6)
(Pollution Biology)

dnmvesdunadeuiiliuiy sansevureddifinuayistefuudly &
n1sANIUBNANIUT

Environmental pollution and its effects to life, avoiding and
deduction of causes. Field trip requires.
PUNIUITTUUALAILUVANVAIENNTINW 4(4-0-8)
(Taxonomy and Biodiversity)
JfidiouSeunnou : 01416311 wialdeundauiy

SvnuazesdUsyneuaTmainvatemedinm msideulesszuu
m.gﬂ'nﬁmuﬁ'uéﬁmwmnwmwaﬁqﬂ%‘%mwwaamﬁmﬁwLLuﬂﬁ'\iﬁ%%m 3
nsAnwuuuraRaAndlaslindnnnsuAsunUasiasiign vénnsaa
HululsigegeanmvaueaniafinaanaumainvaieniiinIw nareInumvaInvaig
yadmseL VB IAZ AT UM SINITLIAEITIR Auvannvatenig
Fanmsevihilusyuuiing Anazauvavesnsgadonumainuaienng

<

TN Lmeamsaq%’nﬁmmwmnumamq"ihmw NSWINTN T IANAUANT

Y

Yoy winediu MsiauaznsiTeamuvaInuaIenagInm
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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.
AN ATUALNIINITNYASLALAITI T 3(3-0-6)
(Biological Control Agents in Agriculture and Public Health)
piidadounnou : 01419211

wiiaesiinsiildauanfngmensnunsiarasIsgy MIosnqrs
AR YaiuLazaRdIEnIsUsEgd nvinsuasssouteTiiui
Wendes finsAnwuenaniui

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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1. | waangingal iWemans® HaIUIY 01419211 | 01419211

919138 Peroxiredoxin 2 is highly expressed in 01419214 | 01419214

.U, (3871 Inen) human oral squamous cell carcinoma | 01419372 | 01419372

UMINGIABULIAIT, 2549 cells and is upregulated by human 01419391 | 01419373

WL (RaTTInen) papillomavirus oncoproteins and 01419424 | 01419391

UWTINEIABULSFIS, 2553 arecoline, promoting proliferation, 01419496 | 01419412

U0, (a8 Ingmansunme) 2563 01419497 | 01419424

UMAMBNdsUa LAY, 2559 01419489

01419496

01419497

01419499

2. | wnaammnilen yyun® HAIUAA 01419211 | 01419211

219138 Yeast communities of primary and 01419214 | 01419214

m.u. @33nen) secondary peat swamp forests in 01419341 | 01419341

e sRtenduu 1 southern Thailand, 2563 01419414 | 01419414

UMTINBENEATANENS, 2549 01419436 | 01419436

m.a. Rafrinen) 01419484 | 01419481

UNTINEEBINUATANARNS, 2552 01419497 | 01419484

Ph.D. (Biosphere Science) 01419499 | 01419486

Hokkaido University, Japan, 01419497

2557 01419499

3. | una@mideuini vagauna* HaUIdY 01419211 | 01419211

tg'dmmamﬁnié Optimization of Culture Conditions for 01419214 | 01419214

MU, (AuRsATERS) Oil Production by the Double Mutant | 01419341 | 01419341

UMTIiBdguBuLNY, 2532 of Chlorella sorokiniana DMKU5202- 01419351 | 01419351

Ml (RdT1Ing)) D223, 2562. 01419391 | 01419390

LUUINEEINEATANERS, 2541 01419411 | 01419391

Ui.a. (Ra@3Imen) 01419424 | 01419411

uInedeineasans, 2547 01419428 | 01419413

01419436 | 01419424

01419490 | 01419428

01419497 | 01419436

01419499 | 01419490

01419497

01419499

£ Ve

*9197138y FURATBUNANGNS
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a. | unaninun Pevdeauysal* | wasudde 01419211 | 01419211

919138 Effects of temperature, relative 01419214 | 01419214

W.u. @rinen) humidity, and plant age on bacterial 01419325 | 01419325

UUTINBIRBINEANTAENS, 2543 disease of onion plants, 2562 01419426 | 01419414

M. (3aT7Ing) 01419485 | 01419426

UMTINEIRUNBATANERS, 2507 01419497 | 01419485

Ph.D. (Plant Pathology) 01419499 | 01419487

Michigan State University, 01419489

USA., 2558 01419497

01419499

5. | uwnvanmwesnsl WA 01419211 | 01419211

Aewsmual* Photocatalytic and antimicrobial 01419214 | 01419214

219156 activities of SrxCa(1-x)TiO3 (x=0, 0.25, 01419371 | 01419371

m.u. (FaT1Ine) 0.5, 0.75 and 1) powders synthesized | 01419390 | 01419373

uwﬁwmﬁﬂwm, 2536 by solution combustion technique. 01419391 | 01419390

w3 (Lndvenans) 2562 01419424 | 01419391

unIvienasuiing, 2540 01419463 | 01419424

Us.a. (ndweranidaniw) 01419490 | 01419463

uMTInendeuing, 2547 01419496 | 01419490

01419497 | 01419496

01419499 | 01419497

01419499

*919130E S URRTEUNENERS
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1. UNATIIUAUIN WAMIER* NAUFY 01419211 | 01419211

Q-ehamamwm'ié Potential of rhizobacteria for 01419214 01419214

M. (Ratiinen) bioremediation of lead 01419341 | 01419341

unTinedomaluladnsyasunan accumulation in rice plants, 2563 | 01419391 | 01419391

FUYS, 2539 01419414 | 01419414

M. (RaBrineusvene) 01419485 | 01419415

wmineasvalulagwsyaaungan 01419488 | 01419484

ﬁuq"s', 2542 01419497 | 01419485

M.Agr. (Applied Bioscience) 01419499 | 01419488

Hokkaido University, Japan, 2546 01419497

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

2 we 913 unowsIau* NAUTIY 01419211 | 01419211

919130 Long term stability of 01419214 | 01419214

.. (Rafiimen) immunophenotypic T cell sub-sets | 01419325 | 01419325

TNy IduRUaT s, 2548 from whole blood of tacrolimus- 01419341 | 01419341

M. (qa%ﬁwmmqmsl,mmé) based therapy kidney 01419361 | 01419361

IMINgIaBYIULAY, 2553 transplantation patients and 01419391 | 01419391

U3.a. (Rafrivemenisunng) healthy volunteers by flow 01419414 | 01419414

UNTINDIABTBULNY, 2559 cytometric analysis, 2562 01419463 | 01419415

01419499 | 01419463

01419489

01419490

01419499

3. | wewdsyd futou* nauidw 01419211 | 01419214

F09ANARS1ANTE Distribution and expression of 01419214 | 01419341

M. (1@“?1’.1%&“1) virulence genes in potentially 01419341 | 01419361

Vg shtigadusiy 2 pathogenic bacteria isolated from | 01419391 | 01419391

TIveaudAauins, 2551 seafood in Thailand, 2563 01419423 | 01419415

m.a. (R8FVineszyne) 01419488 | 01419423

winedudasll, 2555 01419481 | 01419463

01419482 | 01419481

01419497 | 01419482

01419499 01419484

01419488

01419497

01419499

*g1nstigsulinvaundngn s

54




araun Ho-uwana HATUYINTYING A15TUHDY
AN MIIVINTG Uagiu nangns
AMAl (@1v1311) Uiuuga
dniuiiduianisAne Jiau
a. UNAT LYY WINWIA® HaI IV 01419211 | 01419211
919738 Antimicrobial activity of 01419213 | 01419213
M.U. (RaF3Inen) Streptomyces spp. isolated from 01419214 | 01419214
iesAliuudusiu 2 Apis dorsata combs against some 01419341 | 01419341
g dedeslni, 2548 phytopathogenic bacteria, 2563 01419426 | 01419415
m.a. (nalulad@inan) 01419428 | 01419426
wInendedeslwl, 2555 01419486 | 01419428
01419499 | 01419486
01419499
5. | ue@e13d duniwa* HAIUAAY 01419211 | 01419211
919138 mathayulnslidsudanseigues | 01619214 | 01419214
M. (Uszan) aunidlundndusiandviney, 2561 01419341 | 01419341
UNTINEIAUINYATANARS, 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

§ Vas
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1.2.2 Uszidiulasionanselaauasious ey
2. m3Ussiiumangasluninsay
2.1 fimsusediuvdngaslunmaulasdaasuii 4 uasvdinn nefiauenssunisyszaiiu
VANEATUNMNUNM TUsTEUI LN gay
2.2 imsUszidiuvangaslaegvssnandluaivuay/vieusuiiuneusnuaziladadinny
Tomafinyan dsormnannsduntval mseenuuuasunaniiedudeyadounduin
Uszilundnanslunmuwiinveanisudadudio

3. msUssdiunanisanlivauauseasideandngas
Wszliuaanun1sfinuuszdnt ausausimanisaudunuisnglusieazdsnves
wangms lagnAnNATORFURnTaUMaNERs warAnenssunsUsuiiuaunneluseduniaiv

4. MINUNIURANTUSTITIULAZNUAHLUTUUInang RS
4.1 anznssunsUsziiuvangnsinyinTigaunisusediuea uazlaueUsHiuTiaTUSUYse
Nangns
4.2 Frydnsanandiiansuvangesuaglvidaiauauuy e seunsuiulsmangns
4.3 fimsuseguenansdifuiinreundngns efosanvumiuransaidunsudngns
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1. s 01419415 1(1-0-2)
Fodvrmwing 19TUFITUNYATIIN
GJ Y e i = F) 3 a
YDIYINBIBINGY Bioethics in Microbiology

2. meinivedineglumuaainssiuliyanad dil
() wnadnanwhly nguase ...
(") wnednanzlundngasinemanstudin a1v1iv1gatiine
() Fvnawivisdy
(V) Arnawziden
() wnmvndenis
() AUINMsdmIURaNERSs.... 81U7N......
3. Awiidesdvuniney 01419211 9a%3Inewily (General Microbiology)
Adeaduundouiu il
5. fuildavisein Fufl 27 \fou nangieu W 2564
6. Inguszasdlunsitasieden
6.1 AUAAYVDII8IYT

2
= el

qa%ﬁmmﬁnmlﬁmﬁ'uﬁ’aQﬁumamﬂuﬂsiwuuavﬂaumanfﬁ.‘sﬂ FaujuRnes
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Anene9sesssulunisveaes 5'1mﬂmum‘lmammnauuasssmwawmﬂlmnmwuﬁwu
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wazhanudn e ludsziiiuresadssssulumside nguunenietemaadiinen
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6.2 waansiadunuldn
6.2.1 fananusnadurendnufuRnalunsidemeaiivenla
6.2.2 TanannsoesualulszidudnnsesssuiiettaanunsAnyniegatininen
6.2.3 TANANLNTONUMUITIUNTTULALIHBUNI MU uosnulapt 1IN zal
7. A195UNW518391 (Course Description)
maumeﬂumvswummmwa‘hﬂLLavwm'mam AMUUaANEMNATININ SURTIBIATNS

Usziiiunnnudes E]'I’Jﬁ‘U'Jﬂ’]'W ﬂﬂ'ﬁﬂﬂﬁ@dﬂﬁﬂ‘ﬁ'}ﬁﬂﬂLL‘lJa\‘lW‘lJﬁﬂ‘ﬁJJ %Sﬂﬁiiﬂ.ﬂun'ﬁ'}ﬂﬂuﬁu
A11N1T

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

8. 13138
Neazduanunusinglunuini 3 Ue 3.2

d = =) v bl ] =
9. GAUUTILEAINITNTTAIWANMUTURATIVUINTFIUNANITITBUZIINUANGATH 18791
(Curriculum Mapping)
eazduanmivsngluniini 4 4e 3
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1. sWadw 01419489 3(3-0-6)
Fodmnwlne Ujduiussenindleaniuyaunid
ﬂa%mmmé’anqu Host-microbe interaction

2. wiviveineglunindmsziv By il
() mnendnuily nduatsy ..
v vedrawnzlundngasinemanstudio avdugadaine
() Fvnawedspy
(v") Avuawiziden
() wmnadvudend
( ) Ardmsdmiundangms.....avin.....

a oy [ o a @ " i
3. Aviadealsuninay 01419211 9a%rinemialy (General Microbiology)
4. Fvindeassuniauiy Ll
v oo v e 4
5. umnvinsein TUN 27 1PBU NSNRIAN W.A. 2564
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piidufuuazliuseToviduldiguiy 1J{jﬁuﬁ’ué‘szm"aalﬁamﬂmgaum&suuﬁlﬂmumm‘iaa
sfilasawonds navusanlusudamstelsa dafuSaituaumsiinsyiuguliaaals
dlafaguuuunagnalalulfduiusina st ineuandananalussuuraadn
thuftsnaeiy
6.2 nadwsiinduiuiian
6.2.1 fanaunsalSouiieudfduiusszninsgdunidiulaasidsuaneg  la
6.2.2 GAnanunsnasueIBnsnelsavesgduvidluszuvvedleadiimariuy
6.2.3 ﬁﬁmmmm"‘uﬂi'wﬁuasaﬁﬂﬁa%’anﬂamf‘nﬂmiLLaxwamuﬁﬁ’aﬁLF'imﬂz'Iaa'iu
Nsensivivadie
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7. #A195ueIwIY1 (Course Description)
m’mmmaﬂaam‘lmm AU Y wargAunid viinvesl jauRusszuindleadiugauvid Jady

« = o 8 |

ﬂ‘]’llJ‘SULL‘N‘UBQ‘\mUWiEI ‘3uUUﬂ3Jﬂ1]ﬂu‘U?NIﬁE‘Tﬂ 'i]ﬁ‘l.l‘l/li‘&]ﬂﬂLﬁiMﬂWiLE]SEULMUIWUOﬂW‘ULLW’ISF’]W‘IW&
JJE‘YIL‘HN’{]'IH‘\]EIUV]?EJ "\JﬁUVI'iEJU‘iﬂﬂH ﬁJ’ﬁUWiEJ‘Llﬂa’W

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. 919158ksaU
=l = v
Teazdyanunusngluninei 3 ¥e 3.2

= v a = v o a
9. WHUNLLAMINITNTEIN BAMMUIUHNAYIUNINITTIUNA ﬂqﬁLiﬂuEﬂqﬂ“aﬂﬂmiéiqﬂTﬂq

(Curriculum Mapping)
Teazdsanuiusinglumned 4 9o 3
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Fruumheia (v ussons-vu U TRMS-wLAnnmenuLed)

1. W& 01419325 3(2-3-6)
Fodvnmenlne TN
Fodvimedange Mycology

2. niveuFulsegluminninssiuliyyns Faid
() wnaindnwill nuasy ...
() mnedviawizlundngesinemansdudin awinatiine
(V") Arnawwtdu
() Arnawizidsn
() eIy aenas
() Ainsdmiuvangns @919
3. Suilfeadsunndey 01419213 9aTAvewhlUUfTRms (Laboratory in General
Microbiology)
73D 01419214 Qa%ﬁwmﬁugwﬂﬁ‘lﬁlms (Laboratory in Fundamental
Microbiology)
4. Anitdeadeunwioudu lif
5. fuidaviaedn Judil 27 ey nsnau WA, 2564
6. mguszasdlumswau/UTulsesein
6.1 ANMUEIAYVDITIEITIMAUNANA TUNTTUTUUT
mm%nf"’imﬁ’u%ﬁuw‘%ﬂundmﬁ?uﬂwﬁﬂuneimﬁuw‘%é‘ummlmﬂﬁﬂfnm‘hL’ﬂuﬁ’uﬁ’nﬂa
FIINe ma’tmaﬁmiuwnwa psuednuaglasiaing dugnuiven dndauunvanamy
Jeyuiin LLava%Lamw,wamm’bwsiwu msufudgesein dadiludaures
nsAnwusnaaiiiieliianivssaunisallunisdnuuazdadinunivesassnin
FIIUBR

¢ai a

6.2 HadwSARnTuRUDan
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6.2.1 LWE]I‘Iﬂ‘LJﬂG]H'TlITﬁﬂ@ﬁU']EJﬂ’]’]lJﬂiJWUﬁL‘U\‘] VTRIUINITUBETN

vaa
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7. ArsdiguiiguntsuTud e

EACRR G sedvTuUge Aeitidsunaa
01419325 7IneN 3(2-3-6) | 01419325 798 3(2-3-6)
Mycology Mycology
Jgiideaiuuniou 01419213 wie 01419214 | Iviideadouwndey 01419213 wis 01419214
Suinenioundouiy lifl iineuTouniouiy il
Are8u 518391 (Course Description) AB5UI IV (Course Description) Jiulgedeiune
Fugiuiner mawinuariadviiia Fugniiner maadnuastedviiiva 516791

ARMFURUEEITALINMT MIdavinavyuarsey
giln MY Ysslewduarlnwreuia 51 way
gan

Morphology, growth and affecting factors,
phylogeny, classification and identification,
application, advantages and disadvantages of

mushroom, mold and yeast.

AMMEUINUSEITRILINTT Msdaminavuasssy
wiin malule Uselewmiuasinvusaiia 51 way
fad finsAnwuananIui

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

required.

8. 919130HADY

waudsanuiusnglumned 3 4o 3.2
9. unuinaaININSEANEAMUTURRTEUINATEIUNANTSSBUSIINMANgAsEE3Y (Curriculum
Mapping)

Measduanuiivsnglumnad 4 4o 3
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A a as

Y2IYINTWIDINE Y Bacteriology

sedrvauFulseglumianivssiudinang il
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() Awawiziden
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uay 01419213 qa’?f'ﬁmmﬁﬂﬂﬂmﬂﬁﬁﬁn’ﬁ (Laboratory in General
Microbiology)
w38 01419214 qa%a%wawﬁugmmaﬂﬁﬁﬁms (Laboratory in
Fundamental Microbiology)
FuriidaaSeundoudu L
Juildaviseden  Fuil 27 eu nsngen e, 2564
TngUszasAlun1Tna/UTulsesein
6.1 AnuEIAY I ILATIMARAlUNTTUTUUTS
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Waonndastuiionnniu

6.2 uadnaMAaTuAUTan
6.2.1 Lﬁ@lﬁﬁﬁmmmma‘%mwé’nmmaxmmim}ﬁﬂﬁﬂ’mmmmaﬁﬁm’mﬁumﬁ’a
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7. aadEsuiisuntsuiulganeie

v A ECERM AU Aefldsuuag
01419341 ayUnTIITVBIUUATITY 3(1-6-5) | 01419341 wuAiTeIMeN 3(1-6-5) | Wilsudesedn
Bacterial Taxonomy Bacteriology

Sumdenduwniou 01419211 uay 01419213 Sgafideudsusnniou 01419211 way 01419213
w3a 01419214 wie 01419214
SrmsesFoundouiu [uid JyidesSeundouiu [l
AeduneTein (Course Description) A8due 5183 (Course Description) Uiuusareduiy

ndnaynsNisIuvoLuATSY nsuenLe wanaunsuisiureILuAiiiy AsuenLde | s
u3gndaniuends nmaszyriinlasadednuay viavsaniuends msssyrlialasendudnumueyni
Fuguiven Fuedl a359nen wasmaeginet ms | Fugnive Fuadl a3sinen waseingt naTsy
szywiialagiEsands massylaglidulsznouns | viialae¥snnd massylaslidnssnaumandl
wilveuead wmatianedluanaiionsssysiin | vewwad wailansialuanatfanissryvila
wuafiGeimnn ol uasmsdesild vinms | wafiefimnededd waznsdedild vainms
Wuauuniise udauuniiGe

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

. 91 3EEEDY
Teanduanaiiusnglunined 3 4o 3.2
. unufinaaanisnsaneanuuliaveuIAsgIUNaNSEEUTIINVIANgRsE eI

(Curriculum Mapping)

seanduanuiivinglumned 4 4 3

-
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1. vl 01419424 3(2-3-6)
I3 lng T¥ainen
Fodmmudange Virology
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() Mt ANEIIY AANANSE e
v") wnenewizluvdngasinemansindin avingadiive
(V") Srnanizdadu
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3. Jyriideadeuindou 01419213 atingluufiRnts (Laboratory in General

Microbiology)
wie 01419214 Qa%ﬁwmﬁugmﬂﬁﬂ'ﬁmi (Laboratory in Fundamental
Microbiology)

4. AvideaGouneuty Lif

5. Juildavisneien Juil 27 \fou nsnAL WA 2564

6. Inguazasdlunisiani/divdgesein
6.1 AnudIAvITIRITIUAsIANE lun1TUTUUY
o a =, A’ n:nn v « d: -]
Ta¥aine driniugwiitdaansoldifussdaufifiedludszgndlilu
FAaUsEe1iu uaznisynaunaaulaiven wasbaneaniunsaimsszuiaueslsale
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A0-19 Feflanwmunanieliia JaflimnududuiesdesySulsuilembidinam
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donnasstumMaUasuslaiintunas iiviuadennniu Taen1suiulnsdnaen
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6.2 NaawsNNAYUNULER
6.2.1 HAnanunsnasuleienisswunvialida nsSente n1sAnTaLaLNITINA
Suauveddasa arsiugnssuvedliia nalnnisnelsauaaliid
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7. asaSsuiisunsuiudienedn

wwaan1ssduaweeslida warniswasuulasues
wadlhiavesiiy dnduazuuaiisy nsiladeuas
mMsAuAY InsAnsuBnanIuf

General properties and genetics of viruses,
infection, multiplication and effects of viral
infection on host cells, plant viruses, animal
viruses and bacteriophages, diagnosis and
control. Field trip required.

slinuarnsionie msfndewaynaiuduy
yaalada ansugnisuveshiia nalnnisralsaves
h%a mswzdndaia nsasaninseiliia hia
Tuwueaitise Lhsaluie lhialuwnas Thialudal
Tasanalsalunywd mslasfulaznisaiuru i
msAnwIuBnanIu

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.

58T YUAY 51839 TUU5 AdiwAsuuas
01419424 nelaia 3(2-3-6) | 01419424 Tafefinen 3(2-3-6) | wWisudeswiv
Virology Virology
Jfideudeumnteu 01419213 vie 01419214 | Amiideadeundeu 01419213 vide 01419214
JymsonTounianiu il Friideaiouniouiu Lifl
F1eBuU18318791 (Course Description) ABaUE T8I (Course Description) Uiuugednaune
amﬁimaﬁ"v‘] Wvedlada Wugnisu 3naiing uanTAlashlureadsliia msdadwun | 51

8. 919158¢dau
swavidamuiusingluninei 3 48 3.2

P | o o a a R
9. WHUTILAAINTTNTZABANUTURATBUINASgIUNANTSISBUSIINMaANgATET1839 (Curriculum

Mapping)
swavideaausngluvuind 4 e 3
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1. swad 01419434 3(2-3-6)
Fodvrnwine AT MBS
Folvinenaange Food Microbiology

2. swiwnilveuiulseeglumnaivssiuliyyes Fail
() wnedvdnwwily 10 OO —
) wnadnawngludngasinetmanstudin aigaTIINen
() wnawiztafiu
(v") Srnaniziden
() wmvndsned

() FNUTNMTEMIUMANERT oo o a s g —
=3 GJ ' -l & ) - ekey .
3. Ayndesieuridau 01419213 9ad e alumaufiRnns (Laboratory in General
Microbiology)

130 01419214 qa%ﬁwmﬁugmmﬂﬂﬁﬂam‘i (Laboratory in
Fundamental Microbiology)
4. Ay WkesFuuniouru Lid
5. duiidaihedn Judl 27 \fou nsngras w.e. 2564
TngusrasAlunsau/AITuUTIein
6.1 ANUFIAYURITIWITIMATIMANEA UNTTUTUUSS

qadAngmee s Wuiniugwiddeaunsolfiiuesdmdifeuszgndldlums
vhausluniagaamnssy warlusidenisiundaiusieimts eglsinu ssdannuguaz
welilaflwiliAeduludamenssuil Yssneufunisativayuuummamswauniasygiauuussds
(Bioeconomy - Circular Economy - Green Economy (BCG) Model) finavinlviinn1swaiun
Wasuwadluaaamnssuennsedisinansslan fufu Svgaiiinemisemsddiauieades
Tnensdontstuindeuasughainnin( Bioeconomy) filludrunilaves BCG Model uaxdagn
ihWidussArnuiiugulusaneirdovsadminenisiamuniidedu (Sustainable Development
Goals) vas8sfAn1sanUszaed Jafinrwsniuiiezfosuiulsuionlifiamuaenadosiuns
WasuwasiiAatu Tasnsu§uuseasdinsesdanudiuguiddgenty wazfinaiaSuieniad
rusduseindniingadrineadluiiand

6.2 wadnsTinatufuGidn

6.2.1 GAnaursoszyviagdunidddrAgluomisudazeiln uaznsivisaiuny
qauvsdmandulidulumunesgy

6.1.2 T@nanunsoszyrnudfyvosduiivias misaensHana T luBIgemna sy
warUfiRaudeimualunguinegamslaegiegnaes

6.1.3 DAnannsaaiausuiimdndenlsseudildiuindug ensdosealunts
yhaudleaunisdinm
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7. armulSsuiisuntsuiulgenein

IV UAY vl AdwAsua
01419434 a3 IMEM DM 4(2-6-7) | 01419434 @TVINYMNIMNS 3(2-3-6) | anuuledia
Food Microbiology Food Microbiology
nideaiuundeu 01419213 wie 01419214 | Jwiidasdowandou 01419213 w3s 01419214
JfisenFoundouiu il SiinesFoundoudu i
A1esu18T1EIY (Course Description) Aadu1e 118311 (Course Description) Uiuugenedune
dunisiiieadaafuams nisauen maiu JAunIsTiedeaiuemns msauen mafiu | i

SN LLazaqﬁﬂsmaUﬂJadmmiﬁﬁwa&{ﬂmﬂﬁm
yaaduniduardnuurnisiinds MinuaueIs
wasnsiindsretemisussiansingg Welse way
a5y INBUNSY uvIdaTil msmTriaTie
qaunidluamis umIguemITNRatline)
WAYNTIAUANANN N finmsfinvuenaniud

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.

Jnwn Ll.asaqﬂ'ﬂ'isnawaqmwﬁﬁﬁwaﬁiamﬂﬁm
Ypegduniduardnyurmiindy mInuauams
warN IS NENIDRIMNTUTEANANG \Folsa uas
ansiwangdun3d aunidavil n1InTIviATIEd
aun3dluemis 1MIFIUEMITNNATIINg
wazmsAIUANANATM TnsAnyIuenanui
Microorganisms associated with food,
preservation, storage and food compositions
affecting microbial erowth 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.

8. 91938E{Fou

waviseanuAvTnglunuani 3 4e 3.2

9. Lmuﬁuﬁmm5ni::mﬂmm%’uﬁmaummgwuwamsﬁwﬁmnwé’ngmgﬁw%m

(Curriculum Mapping)

Twazduanmitusnglumned 4 e 3
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Fodrnenlne AIIMYURDNNYAS
Fodrmedengw Microbiology for Agriculture

a cl o a as s =1
seArveuiulseeglunuiniviszaudGyannd deil
() wneInFnu NIl NFUANTE e

/) wnedsianzlundngasinemansingn a1vivngataine
() Avnawizdny

(V) Aruawziden
() eI udenad
() Awusmsdmiuvangns GRRRNY
Juiideadsunndey 01419211 9a8¥inewhly (General Microbiology)

uay 01419213 9aivinewhlunmaufiRns (Laboratory in General

Microbiology)
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Microbiology for Agriculture Microbiology for Agriculture
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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.

QaunFdinedesiumsinumsuaruadnd n1s
viedanm nsldluneslsyuasgaunideie
Tulasiau msnuaulas®ais nislagdunidwin
waziaiuemIdnd iga‘ﬁ’J‘iwa'\nWSwaLg&qﬁ’mﬁq
wazqaunisinelsamanuns finnsfinyuen
a0

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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Chuerduangphui J., T. Ekalaksananan, C. Heawchaiyaphum, P.
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.

- @ a
3. HAIIUNIIVINTTIUAN B Y

4. wawdvnssuldday

95



UFTUIUNTUNANUNIIIYING

& Vo a

M ersddiuinveuvangns M ervrsdussdmdngns

u

L1 evansddaou [ e1ansdiivens
Fo-unuana unsanaieusni vagauna
drSansAneszauUSysynan U w.A. 2547

UTIUYNTY sTAUAMAW | A1
WA vwmtin
(Iszy A-U)
1. waduudmiaiauies A1 wildeauIaunAUIvINTG
2. WAy
Mathurin V., W. Yongmanitchai and D. Chonudomkul. 2019. M 1

Optimization of Culture Conditions for Oil Production by the
Double Mutant of Chlorella sorokiniana DMKU5202-D223. Chiang
Mai Journal of Science. 46 (6): 1055-1068.
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Tho, KE., E. Brisco-McCann, P. Wiriyajitsomboon, and M.K. M 1
Hausbeck. 2019. Effects of temperature, relative humidity, and
plant age on bacterial disease of onion plants. Plant Health
Progress. 20: 200-206.

a s P
3. Naﬂ"u“'\@')ﬁ'lﬂ'l{i.UﬂnHmzau

4. pauivnissulddau




| 9191584 ullnveuMAngns
L1 enarsdiaou

UITUYNTUNALIUNIITINTG

[ e19158fiey

Yo-uudna WysInsel Ranewsvual
dusannsAneszaudSyguen U w.a. 2547

M oransduszimdngns

UIIUIUNIU

FTAUAMNW
HAIY
(Wszy A-U)

A1
£
wnin

1. HAIULAMSEISBUGEYY A151 NisdanIaunA 1wl ¥INIGg

2. Ha Ui

Oratai, J., N. Sato, R. Techapiesancharoenkij, K. surawathanawises,

P. Siwayaprahm, P. Watthanarat. 2019. Photocatalytic and
antimicrobial activities of SrxCa(1-x)TiO3 (x=0, 0.25, 0.5, 0.75 and
1) powders synthesized by solution combustion technique.
Journal of Metals, Materials and Minerals. 29 (3): 42-47.

a ar <
3. HAITUNIITINTIUANBZDY

4. wanuivinissulddeau

98



ANBIVANLW ILLE

Uﬁmmnsuwaemmﬁmms

M ensdSuiiaveundngns M erersdusedmdngns

[ eransédaeou [ aransdfiey
Fo-uwana fPawArans1a138 as. Juauna 2sduadn

UFIIUNTA

STAUARNN
HAY
(Miszy A-U)

A1
Ywin

[ury

NAULAWIDEEUGEEY A1 wilidaviaunanuivinig

. HAa9UIY

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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Nimnoi, P. and N. Pongsilp. 2020. Distribution and expression of
virulence genes in potentially pathogenic bacteria isolated from
seafood in Thailand. CyTA Journal of Food. 18: 753-763.
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Promnuan, Y., S. Promsai, S. Meelai, 2020. Antimicrobial activity of M 1
Streptomyces spp. isolated from Apis dorsata combs against
some phytopathogenic bacteria. Peer) 8: e10512.
http://doi.org/10.7717/peerj.10512. 1-13.
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1A lAsIs18391 (Course outline)

WA 01419415 1(1-0-2)
FoAvnwnlve F2930555UN199aT2IMeN
Fodvimwdange Bioethics in Microbiology

Frnutluaussene

. 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 v i A W N =

. Data and record keeping
10. Presentation: Current ethical issues in microbiology
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TNATY 01419489
Fodvnwilve  Ujduiusssnialeadiuqaunid
Fodvrnendange 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

Fnutlugussene
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SWEIYN 01419325
Fadvnrwlne 19N

A a [

YDIYINEIDINE B Mycology
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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
97U

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

379
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AU 01419341 3(1-6-5)
Fadvnulng wuaiiSeInen

FoAvnedangy Bacteriology
sudlusussens
1 Introduction to classification and identification system 1
of bacteria
2 Media, laboratory culture and preservation of bacteria 1
& Taxonomic group of bacteria 1
4 Gram negative bacteria 2
5 Aerobe and anaerobe endospore-forming bacteria 1
6 Gram positive cocci and lactic acid bacteria 1
7 Actinomycetes 1
8 Archaea 1
9 Cyanobacteria 2
10 Molecular methods for bacterial identification 2
11 Serological testing 1
12 Rapid methods for bacterial identification i
94 15
Sl FuRnns
1 Introduction to laboratory practices 3
2 Morphological and biochemical characteristics of Gram “al

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

108
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3.3 Biochemical tests for identification of Gram positive
bacilli

3.4 Result discussion

Isolation of bacteria from habitats 24

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

74

B »w o w oo
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- Orthomyxoviruses, Paramyxoviruses

- Arboviruses, Picornaviruses

- Rhabdoviruses, Poxviruses

- Human Immunodeficiency virus, Coronaviruses
- Mumps, Measles, Rubella

- Adenoviruses, Parvoviruses, Papovaviruses
- Hepatitis viruses
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Bacteriophage titration
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Conference and Presentation |
Conference and Presentation Il
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Fodvnrenlne 8IS
Fodmmundange Food Microbiology
Swautluausseny
1. 9IMIuazAUNIe 3
2 {Jﬂw'lummswuwamamsmmamauma 2
3. n’mu’uaﬂ‘uaawamﬂm%mm‘imnﬂmnﬂauma Fi
- Soyia wil vhana
- dnuaynalsl
~ (flodnt onsvaia
- e uw
- 2Iuingae aviTnsyles
4. qaunidnelsaluanue 9
- uUAYiLSY
- Baduays
¥
5. @sAvInliawayen 1
6. AITUIUNITOUINDINNS 4
7. NQUHNBLATHIATEIUDINIT 2
8. mimunuLarUsEiuAmAWALRaTinelugramnssueIwIS 2
U 320
Sraudlusfiinng
1. nsduiieguasnisdndiegaiionsilseinagadaiven 3
2. MsATITIATITIUSINARAuSMeinaegansim, 3
wiAtla viable plate count way swab test
3. ASATITNATIEUYS mmaumsﬂuun DIMSLUAIAATOIRY 3
4. MEnTIvlasRiiBUSun uarnuawIesdaRuaY) 3
5, mSﬁi’mﬂﬂJﬂ’lW‘V}’N‘\}a‘UTJ‘VIEJ1111'6]mm‘wﬂ‘iiﬁ.la"l‘ﬂ'limﬂ’.)ﬁ“n‘i’ml.i’l 6
6. msmiammi'l.:wmmqn'1amwLLa.,mwmawmnurmmmmauw‘%é 3
B nMInsIvIATIEiUTIuREUYTdnelia 15

- Faecal coliform wag Escherichia coli
- Coagulase-positive Staphylococdi Ua¥ Staphylococcus aureus
- Clostridium perfringens
- Bacillus cereus
- Salmonella spp.
- Vibrio spp.
8. mifiudanisiaiyuesgaurddmeimaiiinanienwuaziadl
9. Anwvenanud
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01419487

Fodunwlng a¥aineuiemainuns
%aaﬁﬂnﬂﬂﬂﬁﬁnqv Microbiology for Agriculture
1. Introduction
2. Plant-microbe associations
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.
11,

3.1 Plant-growth promoting microorganisms
3.2 Biofertilizers and compost

3.3 Biopesticides
3.4 Biocontrol agents
Microbiology in aquaculture
Microbiology in livestock
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
Rty

Isolation of epiphytic and endophytic microorganisms
Isolation of rhizospheric microorganisms
Isolation of phytopathogenic microorganisms and testing
Koch’s postulate
Screening of antagonistic activities of beneficial
microorganisms
In vivo evaluation of beneficial microorganisms against
phytopathogenic microorganisms
Determination of allelochemicals produced by plant growth
promoting microorganisms
Feed supplements
Discussion and summary of laboratory practices
Field trip 1
Field trip 2
Student presentation

334
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Microbes in pathogens and animal toxins act. B:osafety Hazard and risk assessment.
Bioweapons, GMOs study. Ethics in microbiology research and academia.
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Fodvrmedengs Bioethics in Microbiology

Suutliaussene

. 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

. Data and record keeping

10. Presentation: Current ethical issues in microbiology
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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.
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Fadvimoange  Host-microbe interaction
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. Symbiosis: principles and examples 3
. The gut microbiota and their roles against pathogens 3
. Dysbiosis: microbiome and diseases 5
. Virulence and communication of pathogens i
. Human immune system and pathogen evasion 3
. Discussion topics for human-microbe interaction 3
. Plant growth promoting microorganisms 3
. Plant-microbe co-evolution 3
. Plant and pathogenic microbes 3
3

3

3

2

3

2

45
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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
ELY
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Morphology, growth and affecting factors, Morphology, growth and affecting factors,
phylogeny, classification and identification, phylogeny, classification and identification,
application, advantages and disadvantages of application, advantages and disadvantages of
mushroom, mold and yeast. mushroom, mold and yeast. Field trip
required. '
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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
79U

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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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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Introduction to classification and identification system
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
Serological testing

Rapid methods for bacterial identification

eyl

Introduction to laboratory practices

Morphological and biochemical characteristics of Gram

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

Morphological and biochemical characteristics of
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

3(1-6-5)
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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
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General properties and genetics of viruses,
infection, multiplication and effects of viral
infection on host cells, plant viruses, animal
viruses and bacteriophages, diagnosis and
control. Field trip required.
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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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- Orthomyxoviruses, Paramyxoviruses
- Arboviruses, Picornaviruses
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- Rhabdoviruses, Poxviruses
- Human Immunodeficiency virus, Coronaviruses
- Mumps, Measles, Rubella
- Adenoviruses, Parvoviruses, Papovaviruses
- Hepatitis viruses
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Microorganisms associated with food,
effects of intrinsic and extrinsic factors on
microbial growth and food spaoilage, 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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- Coagulase-positive Staphylococd Uae Staphylococcus aureus

- Clostridium perfringens
- Bacillus cereus

- Salmonella spp.

- Vibrio spp.
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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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Fodvrnwdangy Microbiology for Agriculture
1. Introduction
2. Plant-microbe associations
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
3.1 Plant-growth promoting microorganisms
3.2 Biofertilizers and compost
3.3 Biopesticides
3.4 Biocontrol agents
4. Microbiology in aquaculture
5. Microbiology in livestock
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
73
1. Isolation of epiphytic and endophytic microorganisms
2. lIsolation of rhizospheric microorganisms
3. lIsolation of phytopathogenic microorganisms and testing
Koch’s postulate
4. Screening of antagonistic activities of beneficial
microorganisms
5. In vivo evaluation of beneficial microorganisms against
phytopathogenic microorganisms
6. Determination of allelochemicals produced by plant growth
promoting microorganisms
7. Feed supplements
8. Discussion and summary of laboratory practices
9. Field trip 1
10. Field trip 2
11. Student presentation
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vidaifieimunmsufianuiiiedeasugadrinels

PLO4 finmzanudiudihuazausavihausuiugBulfifusend
PLOS Uszgnaldinaluladansauma Tumsinausnuuazdeansliegnamnzan Yssandldmnug
nuahdadamans lunsdnwAuaiuazuslvdgm




4. PLO Mapping

5183 PLO1 | PLO2 | PLO3 | PLO4 | PLOS

viaandvAnuvaly
- nguanTraLAiay X
- AguANTEMARSWEUTENOUNTS X
- nguasEAIUNTARANT X
- nguasywaliadlnsuazwaiilodlan X
- NGUANTEAUNIEAMANS X
01416490 aviafinw X X X X X
IV NANIZLADN X X X X X
Ui 1
01417111  umaRad | X X
01420113  UjuRnsHand | X X
01420117  WAndwugiu | X X
01424111  wan¥aiven X X
01424112  Finennaufidnis X X
01371111 #oansaumaiion1sFeous X X
01403111  nfivily X X
01403112 taivihlumeauiRnig X X
01417112 upapda |l X X
01420114  UFUansHaEnd I % X
01420118 Wanditugu | X X
Uil 2
01403221  pflBuvse ¥ X
01403222  \aiidun3dmaufuRnig X X
01419211  ga¥iiewnly X X
01419213 ga¥vivewnluniaufidns X X
01403231 Uhnadesizvinaadl ¥ b
01419341 wuAL B INeN X X X
01419391 nslfia3osilouaznisiasiz . " %

NIUALETUIUUNYATIINGN
01422111 vanana X X
U 3
01402311  Fuedl | X X
01402312 UUdns¥ueil | X X
01416311  wndnWugeans X X
01416312  Wugmaninmeujianig X X
01419325  57inen % ¥ X X X
01419411 MTSaTMSIMEAsITad X X X X X




=3 = &
UNY

01402313 @il ll X X
01419361  Ivengiiquiu X X X X X
01419371  33UURUGNTTUYRIRAUNTY X X X X X
U 4

01422431 A0AN9TIINeN X X
01419424  hianen X X X X X
01419497 duaun X X X X X
01419499  lAsanugadvinen X X X X X




