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wiatianaiugeansszauluang TIasaumna uaen1nseRves

2.3, ANUANNNTRAINISOIUNNSIVY DBNLUU AILIUNIT WALIASITILATINNSIILDETY AL
LUIARLAZATINLNIINANENS

2.4. inwgn15dea1s Judunisdearsainuiniddineiaaniedredussdnsainun
naudmaneivainvate 1wy 1ieusINY Kideawy gnvuauleus wazuseynvy
vl

< ¥ o o < ] ! a [ < Y o (%
2.5. ANMULTUUHUILAZEINIT0Y19UTUNY SLETUAMANYUEANLUUNUILAZNNYENIT
v duiin drunsvihaungy nsienuidelufindieddu susianssurususig

2.6. M3Seuinaentin duatuanugaiuluniseuiiasiauinuietetieiiies el
wihwiusiensiudeusdasluanvmelulag@inimnenmsinunsia

nsUfuUsmdngnsassd adulunuimisuarussgndndn Tnsdudunisnielduuma
“MsiSeuZuuulanadng (OBE-Outcome Based Education)” figngi3eudugudnandlunszuiunis
EU-N1TaRU LA WAUINaNgAInINIS ‘NMseanuLUUnAnNgnIuuudeundu (BCD-Backward
curriculum design)’ fijaiuluiinadnsmsisousuesdSoundsdniansanuidundn Tnoudsuadng
nsi3ud mamguiinnsieuiuesugu (Bloom’s taxonomy) dsutady 3 fu fie sunwmids (K-
Knowledge) fnuiinuefide (S-Skill) wazdudnfids (A-Affective) Fausazaiu In1591uunseiu
Aruanansn Wudiuty nellgs

uenNtudngass Saiiaun PLOs 13 10 9o TnailsfanruaenadosiunadndnisnFousd
menis meldnseusnasgiugandssiugaudnwiveding (TQF-Thai Qualifications Framework) 7
wuseanidu 4 fnu fie fuaius (Knowledge) dnusinue (Skills) fnuasesssu (Ethics) wag fu
anuazyAAa (Character) lag 2 AMULSN @BAAGDIIU K UAT S AUNGENITITEUTVDIUQY dusu

a

938555% (Ethics) wagAuanuwaruana (Character) gninegnnglinadnsnisiseuiiaenndosiuau

a a

Il (A) aumguinisiseuivesugy

v 6 a 14 v a ¥ U a a 2/
HAANENNTLI8UsVRMANERNS (PLOS) dmnudennaedvasnu Naeinisiseuiveugs (Bloom)

(% =

WA NTEUNNTTIUAMAITERUaRNAnwIvadlne (TQF) il



AT NUEAIANNFUNUSVDY PLOs AUNAAWSNITITUIAIN UAB.

L I3 = v
NaansnIsisaudvaInanans Types of PLOs Bloom’s learning taxonomy GBI TR
Y * ANUNINTFIUAMQA
(Program Learning Outcomes - PLOs) GLOs | SSLOs Taxonomy Level AsEnEn
PLO1L: a3unemannisuasnguftdfey Tuauivinelulagdinimmg
NNYAT ANUTITUTDMTNINTTITUYVIR ANULUAINIDINNT e v Cognition Understand A3
\nuRINITUdsBula
PLO2: a3unederiinun vise Wnsgiudrdgiineatasiuauaiu - .
- o - 4 e v Cognition Understand A3
wialuladTinmmienisinens wagnannisuseiliuanudesle
Cognition Understand
PLO3: anansaufiReuluriesujianmanalulag@ininnienisinensle v ANUF/Tinuy
Psychomotor Naturalization
PLO4: Tdmaluladansaunalunisauniuagiinsgidoyanisiugnssud Cognition Analyze o
' 3 3 v AU/ NN
Aendesiuwalulad@inmmenisinuasle o T
HNEITBINUNA Psychomotor Naturalization
PLOS: Ainszrinaztausiumenmsunlatymeunaluladdininms v - Y
v Cognition Analyze AN
NINEATLA
PLO6: Lanwinwen13dea1s amsuiausnuiingavesiumalulagdinim v o .
o Psychomotor Naturalization NN
NINSNEATHA
PLO7: @1115059U5 138U584 151291 uazaguuszinudAgyuacilon Lile v o .
~ - = » Psychomotor Naturalization NN
Madeunenuinvnsla
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L [ = b4
NaansnIsisaudvaInanans Types of PLOs Bloom’s learning taxonomy HaananI3ladly
o * ANUNINITFIUAN
(Program Learning Outcomes - PLOs) GLOs | SSLOs Taxonomy Level Asdnen
PLO8: 4an90aniaNITiANGTIN 938555 WALITIUIWTIUNTIVING v Affective Valuing 9385551
PLOY: LAAIDDNINANATIABLIAT LaTALSURATOURBNTNT NlA5U v , , .
Affective Valuing ANYUSYAAD
UOUNUY
PLO10: anansaviheusiuiugduls ndugiugiiuasnnu aeldiausssun , , .
o g 4 . v Affective Valuing ANYULYAAT
AINUATE LaZAUAAALTLANAIS

U8R Types of PLOs = ﬂizmm%ﬂwaﬁwﬁmiﬁ"ﬂui; GLOs = General Learning Outcomes; SSLOs = Subject Specific Learning Outcomes; Bloom’s learning taxonomy = ﬂ’]iﬁ?’]LLuﬂﬂ’liﬁ’ﬂﬂ’liSﬂui
Aamgefnsiieuiveugy; AN = Knowledge = nwisidy [Cognition domain Usznaudmeszaunsiiens 6 seau (Level) liun Remember, Understand, Apply, Analyze, Evaluate ua
Create]; ¥inwe = Skills = vinweiide [Psychomotor domain Usznaumesedun1siseus 5 seeu (Level) loia Imitation, Manipulation, Precision, Articulation uag Naturalization; Affective =
fudniide [Affective domain Useneudiesesiun1siseus 5 sedu (Level) lown Receiving, Responding, Valuing, Organization waw Characterization]; KaaWSnN15i38U3ANNANATIIUAMA
NSANYT = KAANENITISEUIANINATFILAA SEAUQANANTT W.A. 2565
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Assessment lagnaudisa
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Mwdange weluladnisieans
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wazaNALLEIREaLed
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1.3

1.1 918az108AvananTIne1mans
U9 @113
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nangnsUTUUSe w.e. 2568
lAsunsiurauIINEN
UANINYINY ULTAIT

1.2 $1nunfawesnsiaudne
yenan il sgrates 1 adusie
Ynsenen enudandutd 3
finsvirudne eehatios 2 ads
slaUn13Ane)
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AUUER

1. M3UTTaNadUnNSNSISEuIVRLilEn
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I3 sl =
Wueendinevnau
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N1 80%
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ANUINUFIUMINMERSTHAEN1TALINYDIEENUEIUTIAULANFNAY
Winwgnsdean TN e inelazn1wsIng e

1.
2.
3.
4.

PinwensUTUS Il UdanY
PIN¥ENISUSUITIANITHIAN

2.4 nagnstumsuilelgmvasiidausnidn

1.

VaNgnIIARINITISIUATY L‘ﬁaﬂ%‘ummiﬁugmmﬁwmmﬁm%LLasmsﬁﬁmﬁu
Tundan sk duasuliandhaufenssulasinsideuesudue
duaSuliiandrsuinssuvielassnisianinuenisieansnianiw wardals
finmsaeunwdingy 6 Medvveides Inglu 3 Medvusn Wunwdsnguily
uaz 3 v mds Wumwdingwindniiiiuinuaddunismein
wAlUlagYININNNNITNEAT

3. AESNATINTINAINTIUBLTY TINNIAINTTULERDUY UanuilanAUIBINT

WUELNINNSUSTITINNISHIAN NFIGTrLNenIsSeUY waswmadansseulu
UUNMINYIAY

2.5 wwunssulidauazddnsanisinenluszes 5 U

N v

F1UUNANNAININE TN AN ILAZ AN LS ANSANE LT

% Unsinen
YUY
2568 2569 2570 2571 2572
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U7 2 ; 30 30 30 30
U7 3 ; ; 30 30 30
U7 4 ; ; ; 30 30
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Suudanfianiiay
N - - - 30 30
d1L39N13ANWN
2.6 SUUTZUIUAULNY
2.6.1 Uszanaumseudseanusesu
. . Ysuuszuneu
YT LYNINYIU
2568 2569 2570 2571 2572
ANUIUTIULER 30 60 90 120 120
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* 9ns1AsIsULHENN1SAN®Y 32,000 UIn/Aw/AnNsANY
G110 INASITULENNTTANY X I1UIURAMMUTNSAENUY AULKIUAISSUTRER U 2.5 19U 32,000 X
30 = 960,000 U
2.6.2 Us3110un1590UTEUNUS189318
Teavduaevazilamuniialulingn q deselull

. . Ysuuszann
TYazLBYnT1831Y
2568 2569 2570 2571 2572
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3. ﬂ'ﬁaﬂ (30%) 288,000 576,000 864,000 1,152,000 1,152,000
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571518318 768,000 1,536,000 | 2,304,000 | 3,072,000 | 3,072,000

waewe : sulssnassiuserMedsluwsasTutas g iWufisanmsussanuain q whiu
* Uszanun13andndiusednglu 4 vanavan e MuINARNBULNIY NEIRATlTERY MUInATIER wWazYLIn
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6. AlT918TulATINITLAZAANTINAI 9] VBIFIVIIU) 4,000
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sauA g 25,600

2.7 n15igulaunulenn 519997 warn15aNzLUgUSeUTINNWIINGIaY
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3.1.3 57931 URUIAAN 9

1. BURIVIARNWINLY

lddaendn 24 wdaena

AvualildniSsumungiinawiellil sufsmeindnuilunuinendeasiaaeu
Tueuan wavsiedvdnwimiluiilaaeuluaaduduiiuningrdueudaliamedey

1. nejun'ne}'u,l,a:n'ﬁ?iaa'ls (Mdangusaza ¥ lng)
1.1 AFUAIDINYY
002101  nmwdnguiiienisieansludindsed i
English for Daily-life Communication
002102  Arwdangeiiienseasununa
English for International Communication
002103  nmdanguiiensdeansnee1in
English for Professional Communication
1.2 ngunwing
002107  msldnwineluusunsiaiy

Thai language Use in a Contemporary Context

2. nguauiiitenslédinadnedinann
Tneidenansedndiolui
002201 3¥InlugAddva
Ways of Living in the Digital Age
002202 ﬂgmmaﬁugmﬁaﬂmmw%ﬁm
Fundamental Laws for Quality of Life
002203 N1SIANITANTANTUTIN
Living Management
002204 ms3iiiude
Media Literacy
002205  wainnauuazn1svhauiuiiy
Group Dynamics and Teamwork
002207 ﬂamﬁama'gmiaumwﬁy’uﬁugm
Introduction to Computer Information Science
002208 AMAAERSILAENA MUTIRUIEITTY
Mathematics and Statistics in Everyday Life
002209 wasukazmaluladlnds
Energy and Technology Around Us
002210 AneAmanslutinuszaniu

Science in Everyday Life

12 BU8NA

71U 9 WUENA

3(2-2-5)

3(2-2-5)

3(2-2-5)

UM 3 WA

3(2-2-5)

laidasndn 3 wqena

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)
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002211 FFARmaANATYgiavulsuluanisTui 21 3(2-2-5)
Circular Economy Lifestyle for 21°' Century

002212 USwywenasugianaifisaiionnudsdu 3(2-2-5)
Sufficiency Economy Philosophy for Sustainability

002213 mstiyAidoswiuduiuiusznaums 3(2-2-5)
Principles of Accounting for Entrepreneurs

002214 N15KRU g3 AW WAZNITAIU 3(3-0-6)

Finance, Business, Life, and Investment

3. NFUAITNAIUNTINYELATaNYMZUAAS Laitfoandn 3 wiqefin
Tneideanansedndssolui

002301 ansaumemansiiionsinwdua’ 3(2-2-5)
Information Science for Study and Research

002302 AauzlutinUszaniu 3(2-2-5)
Arts in Daily Life

002303  AuUmTI NG 3(2-2-5)
Thai Music and Culture

002304 AuUAIAEIUANIUTINUSZIIU 3(2-2-5)

Western Music in Daily Life

002305 NISAALTIESINETIALATUIRNTTY 3(2-2-5)
Creative Thinking and Innovation

002306 winnssuiiiodsny 3(2-2-5)

Social Innovation

002307 nsdansdeyaidesilugaiavia 3(2-2-5)
Introduction to Data Management in Digital Era

002308 Luauwas / Aunswdadvia / Insnaugiie 3(2-2-5)
Blender / NFT / Metaverse

002309  ANuAREsUSs BN STmALLAT AL 3(2-2-5)
Philosophical Thoughts for Self and Social Development

002310 VinweAn 3(2-2-5)
Life Skills

002311 avzgiuausn 3(3-0-6)

Leadership and Compassion

002312 msfufuszneunsssianesdlmivunagen 3(2-2-5)
Entrepreneurship for Small Business Start-up

002313 uinnssuiilodenugsde 3(1-4-4)
Innovation for Aging Society

002314  vinwezHUsENOUMSHAYLIANTANUEINIS 3(2-2-5)

Entrepreneurial skills and food innovator



21

4. NFUNITWAIFUANNBLAL TN
TagLdaanansgIvnesalul

002401

002402

002403

002404

002405

002406

002407

002408

AUEUNUUBALTN

Happiness with Hobbies
IInearmstiInlulangalng
Psychology and Living in the Modern World
gazasadluTInUszaiu

Drugs and Chemicals in Daily Life
DIMTUALIDTIN

Food and Life Style

NOANTTUUUWE

Human Behavior

FInuazaunIn

Life and Health

nsuslnaludinusedniu

Consumption in Daily Life
Fvdsauliduniiein 31uau 1 wileia
AW ILAZAINTIUNINY

Sports and Physical Activity

P
4

5. ngun1silunaliasineuaswalanivadepuig g

TagrdaanansigIvnssaluil

002206

002501

002502

002503

002504

002505

002506

002507

woulnsluau

Anthropocene

N FIAULAZINUSTTU

Language, Society and Culture
Ineiuussaulan

Thai State and the World Community
miaﬁiiaﬂ,‘maLLaxgﬁﬁmmwﬁaﬂﬁu
Thai Civilization and Local Wisdom
N154dl09 LATHEN Lazdeny

Politics, Economy and Society
ULIAITANE

Naresuan Studies

ANUTIUAININHYEERAEN TR 0819858y

Human Security and Sustainable Development

Anudunaiiiadlan
Global Citizenship

lsitiaendn 3 nulenn

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-2-1)

lsidaendn 3 wulehna

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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002508 ®158533:laN 3(3-0-6)
World Civilizations

002509 AW IUAZTAIUSITUNING 3(3-0-6)
Korean Language and Culture

002510 mmuaz"ﬁ’wumamﬁﬂu 3(3-0-6)
Japanese Language and Culture

002511 AW ILAZIRIUSIINIUY 3(3-0-6)
Chinese Language and Culture

002512 ANWLAZ IAUSTIUNWID 3(3-0-6)
Myanmar Language and Culture

002513  AwIuas s sTur Saea 3(3-0-6)
French Language and Culture

002514 ANWLAZIMUSITUALUY 3(3-0-6)
Spanish Language and Culture

002515 ANWLAYIAIUSTINAT 3(3-0-6)
Lao Language and Culture

002516 AwuazinusIINEUlalligy 3(3-0-6)
Indonesian Language and Culture

002517 AW ILAZIRIUSIIUIEAUN 3(3-0-6)
Vietnamese Language and Culture

002518 AW ILAL IRUSTIULVLT 3(3-0-6)

Khmer Language and Culture

2. RUINIVANIE Lidesndn 90 wuaehna
2.1 v mnU

211 Aniugruneinermansuazadinanans 29 daein

107201 WugAmansiy 3(2-3-5)
Plant Genetics

110211  wanWanddmsumaluladinnmmieanisinens 2(2-0-4)
Principles of Physics for Agricultural Biotechnology

110212 Fuadluusuninums 3(2-3-5)
Biochemistry in Agriculture

252110  adlnrandidedu 3(3-0-6)
Introduction to Mathematics

255112  vianads 3(2-2-5)

Principles of Statistics
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256103  infiidosdu

Introductory Chemistry
256113 UjiRmsiedidesiu

Introductory Chemistry Laboratory
256121  LALBUTE

Organic Chemistry
256122  UjuRn1sndiBunsd

Organic Chemistry Laboratory
258101  Tne e

Introductory Biology
258102  U{UAN15¥IINe

Laboratory in Biology
266201 @T ANl

General Microbiology
AN

2.2.1 A¥1U9AU

110101

110102

110103

110104

110121

110222

110223

110224

110225

110271

NITHANNNNITN YT

Agricultural Production
N15UURMUNITNEANIINITNYAS

Practice for Agricultural Production
mﬁmmiﬁmgﬁm‘ﬁmﬁu

Fundamental Pest Management
ﬂﬁﬁamimﬁ@miﬁ’mgﬁmﬁmﬁu

Laboratory in Fundamental Pest Management
wmelladTanmdununsuazauinden

Agricultural and Environmental Biotechnology
wdnmszisiedeie

Principles of Plant Tissue Culture
UfTRmswnedsaiiededi

Laboratory in Plant Tissue Culture
nanmsmalulagiinnssauluana

Principles of Molecular Biotechnology
UfdFnsmalulagdinmseiulanana

Laboratory in Molecular Biotechnology
AMBINGUBNVINTEWTUNALLLEETINIMNIINITNEAT 1
Academic English for Agricultural Biotechnology 1

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(2-2-5)

34 NUIBNM

2(2-0-4)

2(0-6-3)

2(2-0-4)

2(0-6-3)

2(2-0-4)

2(2-0-4)

2(0-6-3)

2(2-0-4)

2(0-6-3)

1(0-2-1)



24

110326  LNUAITVAEDIANIUNALULABTININNIINITLNYAT 2(2-0-4)
Experimental Design for Agricultural Biotechnology

110327  wiAlulagdin iy 2(2-0-4)
Plant Biotechnology

110328  UfuRnsmalulagdinniiy 2(0-6-3)
Laboratory in Plant Biotechnology

110329 Fransaumaidodu 3(2-3-5)
Fundamental Bioinformatics

110372  AIWDINGUATIVINTAMTUNALULABTININNNNITNYAT 2 1(0-2-1)
Academic English for Agricultural Biotechnology 2

110373 AW8INQUATIININITAMTUMALLLAETININNNISINEAT 3 1(0-2-1)
Academic English for Agricultural Biotechnology 3

110381 duyun 1(0-2-1)
Seminar

110461  gsiamanAlulagyInImnens 3(3-0-6)

Business in Agricultural Biotechnology

2.2.2 Jyuden liiaendn 15 wuqefia
TneLaanansgIvInsia lUl

110305  @3singlaznsusudvesiivngliannzuindeaion 3(2-3-5)
Plant Physiology and Adaptation under Environmental Stress

110306  deailenazisnisdmsunsinnsnevausseanizadenluiv 3(2-3-5)
Instruments and Methods for Measuring Plant Stress Responses

110307 gy seduglunisufoRnisinemsuuudsdy 3(2-3-5)
Al In Sustainable Farming Practices

110330 wadIMeiiienIsinuns 3(2-3-5)
Cell Biology in Agriculture

110331 vdnmaedesvneluanauaznsuszendld 3(2-3-5)
Principles of Molecular Markers and their Applications

110332 fugmansussenalunisuSuugaiugivg 3(2-3-5)
Applied Genetics in Plant Breeding

110333 welula8tinmBan oy 3(2-3-5)
Introduction to Yeast Biotechnology

110334 weluladtanmdniinidosdu 3(2-3-5)
Introduction to Biotechnology of Aquatic Animals

110335 mawizdsaaddn iwagnssvandldlununeluladfanin 3(2-3-5)

Animal Cell Culture and Biotechnological Applications
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110336  ansnReiluiy 3(2-3-5)
Plant Secondary Metabolites
110341 wanwmalulagnismin

3(2-3-5)
Principle of Fermentation Technology
110342 wdnmsiuguvesnszuaunsuenmanaliladanim 3(2-3-5)
Fundamentals of Separation Process in Biotechnology
110351 wATANMITILUNEUNTENINISNYAS 3(2-3-5)
Techniques for Agricultural Microbial Classification
110352 weAdluwuafiseuazmMsUszendldluaumalulagdinin 3(2-3-5)
Actinobacteria and their Applications in Biotechnology
110353 wialulaBTanmnsgatiineuwazmsliusslomiduvadluderit 3(2-3-5)
Microbial Biotechnology and Uses of Microbes in Aquatic Animal
110354 AUNIEINMINWUAS 3(2-3-5)
Microbial Insecticides
110383 3osamenaduwAlladTin1nmnanIsinens 3(2-3-5)
Selected Topics in Agricultural Biotechnology
110412 welulag@innlunisusulganugin 3(2-3-5)
Biotechnology in Rice Breeding
2.3 InednusszaulsyyIns laifiendn 6 wiaein
110382  Angninusszaudsagng 1 3 e
Undergraduate Thesis 1
110484  ImerdnusseAuUTyIns 2 3 Wi
Undergraduate Thesis 2
2.4 avnafne/Mnausu wsernaulusisuszme Lidesndn 6 wuawhn
SmualvidndenSousieivideoluil
110491 nsHneuTumsoRnulussUTEwe 6 M8An "I0
International Academic or Professional Training
110492  anfafnw 6 e
Co-operative Education
3. AUINIVUADNLES Lideundn 6 wiaehn

TnanunsadeniseusgiviiUaaeulunminedeusms vie andufinwdu lundnansseau
USeyeynsiilasunisenydiiannuminende
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3.1.4 WHUNISANEI

Ui 1
A1ANISANENAU
s %Eﬁ?j’] ‘Vﬁi’)&lfalﬂ (}Jiysma-ﬂﬁﬂ’a-
ANYIAUAIINILAULDY)

002101  nAwSsnguitenisdeanshudinuszsiiu 3(2-2-5)
English for Daily-life Commmunication

002107  mskinwlngluuiunsivady 3(2-2-5)
Thai language Use in a Contemporary Context

110101  MITHAANNNITNYAT 2(2-0-4)
Agricultural Production

110102 NSUHURMUAITNEANINITINEAT 2(0-6-3)
Practice for Agricultural Production

256103 iailidossiu 3(3-0-6)
Introductory Chemistry

256113 UfRnsiedidesdy 1(0-3-1)
Introductory Chemistry Laboratory

258101  Finededu 3(3-0-6)
Introductory Biology

258102  UJUAN5TYVINEN 1(0-3-1)

Laboratory in Biology

593 18 wUWNA



SHEIY

002408

002102

002314

110103

110104

110121

256121

256122

27

Ui 1
aAnsANEIUaNY

Fo3n
Avuazianssunenie (atdunieiin)
Sports and Physical Activity (Non-Credit)
ﬂ’]‘l%éjx‘iﬂﬂﬂLﬁ@ﬂﬂSé@ﬁ’]iﬂ?Uﬁsﬁﬂa
English for Internationnal Communication
WinweiUsenaunskazuinnsinueIms
Entrepreneurial skills and food innovator
msdamsdngfimdasdu
Fundamental Pest Management
UftRnsnsdnmsdngfindesdu
Laboratory in Fundamental Pest Management
wmelladTnmdununsuazauinden
Agricultural and Environmental Biotechnology
LPIIBUNIY
Organic Chemistry
UURNSLALIBUNTE
Organic Chemistry Laboratory

374

wiene (Us388-UjUun-
AnwAuAINAIEALLDY)
1(0-2-1)
3(2-2-5)
3(2-2-5)
2(2-0-4)
2(0-6-3)
2(2-0-4)

3(3-0-6)

1(0-3-1)

16 wUWNA



SHEIYN

002103

107201

110222

110223

252110

266201

28

Uil 2
A1ANTSANEIAU

FoAmn
mmé’aﬂﬂﬂLﬁ@ﬂﬂSé@ﬁﬁ%N@ﬁW
English for Professional Communication
Wugean iy
Plant Genetics
winmamzdeniedei
Principles of Plant Tissue Culture
Ug‘jﬁ’ﬁmnwwlﬁauﬁmﬁaﬁ%
Laboratory in Plant Tissue Culture
adlneansilead
Introduction to Mathematics
TNy
General Microbiology

374

wiene (Us388-UjUun-
AnvAuAINAIEALLD)
3(2-2-5)
3(2-3-5)
2(2-0-4)
2(0-6-3)

3(3-0-6)

3(2-2-5)

16 RUWNA



SHEIY

0022xx

0024xx
110211

110212

110224

110225

110271

29

Ui 2

aansAnEUane

FoAn
wuandvAneiall (nguadnufiienis1éd3naenedl
AMINTN)
vuandnAnealy (ngunisimuguamnisuazin)
nananddmsumalulad@ininmniensinens
Principles of Physics for Agricultural Biotechnology
FUANUUTUNINBAT
Biochemistry in Agriculture
wanmsmalulagdinmszauliana
Principles of Molecular Biotechnology
Ufuinsmalulagdinmseauliians
Laboratory in Molecular Biotechnology
AN UTRVINTENTUMALULEBTININNINITNYAT 1
Academic English for Agricultural Biotechnology 1

374

1 =) a wa
NUINA (UsT818-UUR-
AnwAuAINAIEAULDY)

3 wUenn

3 BUILAR
2(2-0-4)

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

1(0-2-1)

16 wUYNA



SHEIY

0025xx

110326

110327

110328

110329

110372

110xxx

255112

30

Ui 3
ANANSANEIAY
Fodun
vuandnAnwmall (ngunisiduwaiiaslneuaswalaniive
Fenuiidadu)
WNUNTVAADIATUNALULABTININNINITNYAT
Experimental Design for Agricultural Biotechnology
wialulagrnnieg
Plant Biotechnology
UuRnswmalulagdininig
Laboratory in Plant Biotechnology
Fransaumedosdu
Fundamental Bioinformatics
NS TNV INTENTUMALULEBTIN NN TNYAT 2
Academic English for Agricultural Biotechnology 2
A den
Elective Course
nanane
Principles of Statistics

374

NUBNA (us378-UFTR-
ANWIALAIIAIEALLEY)

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

3(x-x-x)

3(2-2-5)

19 wUWAA



SHEIY

110373

110381

110382

110xxx

110xxx

110xxx

XXXXXX

31

I 3
=
A1An1sAneIvane

IV

AITINUTNRVINTEUTUMALULABTININNINITNYAT 3
Academic English for Agricultural Biotechnology 3
AU

Seminar

WeInusIEAUUS Y93 1

Undergraduate Thesis 1

I aeN

Elective Course

PLAGhh

Elective Course

P d0N

Elective Course

I UFDNLET

Free Elective Course

Rl

NUBNA (us378-UFTR-
ANWIALAIIAIEALLEY)
1(0-2-1)
1(0-2-1)

3 BU28Ae
3(x-X-x)
3(x-X-x)

3(x-x-x)

3(x-x-x)

17 wU8nA



SHEIY

110461

110484

110xxx

XXXXXX

SV GRLE)
110491

7139
110492

32

I a
= v
ANANITANYINUY

IV

33NIMENAlULAETIN NN AT

Business in Agricultural Biotechnology
I dnUSTEAUUI YIRS 2

Undergraduate Thesis 2
¥ den

Elective Course
ANFONET

Free Elective Course

Rl

U 4
A1ANSAnYIUaNY

CORLA!

AsinausuMs o naulusnaUsEINA

International Academic or Professional Training

ANNAANEN

Co-operative Education

EIEY

NUBNA (us378-UFTR-

ANWIAUAIIAIEALLE)

3(3-0-6)
3 WA
3(x-x-X)

3(x-x-x)

12 wU28NA

NUBNA (ussn8-UFTR-

ANWAUAIIAIEAULE)

6 NUIBNM

6 NUIBNM

6 NUNA



002101

002102

002103

002107

33

3.1.5 AN95UYS18739

Mensengesiionsaeansluidnusesniu
English for Daily-life Communication
fnvznwdenguiiienisdearsludiauszdrfuldedamunzanuasd
Uszansnn
English skills for appropriate and effective daily-life communication

AMwndsnguiionsiessuunvi

English for International Communication
invzawsenguiiiensdearsuiuiend TuideiAeafudsseudad

Aungldegnaumnyaiuasiiusyansamluuiunuazanunisaiivainuanes
English skills for appropriate and effective international commmunication

on familiar topics in various contexts and situations

MEBInguiansaea I Tn
English for Professional Communication
finwzn1wsenguitonisdoansediadniau gnies uaziiuszansam
Aenfuuiunnsineu
English skills for clear, concise and effective communication in
professional contexts

nstdne Ingluusunsiusasie
Thai language Use in a Contemporary Context
nsEnTinweils e 811 uazideu Wewaunsldnenemadvnisway
Tutiauszdriulvidennassivusundiausiuads
Practicing listening, speaking, reading and writing skills to develop
the use of Thai language in academics and in daily life in accordance with

the contemporary social context.

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



002201

002202

34

YInlugnndiia
Ways of Living in the Digital Age

mMswmuinzauansalunslide gunsainenfiawes uazgunsal
doansUszaving 9 msdudu MelnTesideyauaznUszidiune MIadeassn
uazdvs nszninfidaniesssmazanuiuiaveulungAnssunisdeasuesausio
GG

Development of skills in using media and various computer tools
and equipment; searching, analysing, and evaluating data; creation and
rights; ethical awareness and individual responsibility in communication

behaviors to the society

nawmaﬁugwﬁaﬂmmw%ﬁm
Fundamental Laws for Quality of Life
ngvanefAsestunmamiinvesiidn 1 AvSduiiugiu GV
Wesssunslidelugadivia nqmunenindaunstlynn npmnedanndouuas
ﬂ{]%ﬂ’]&l‘ﬁlLﬁlEJ’J“?J”@QﬁUﬂWiﬁMﬂiaﬂaaﬂwaﬁiim 'i?uﬁ'aﬂgwmagu ‘] At
ﬁumiﬁmmﬁﬁmiwﬁ' 21
The laws concerning the quality of student life such as basic rights,
human rights, media ethics in the digital age, intellectual property law,
environmental laws, the laws relating to the protection of art and culture

as well as the laws pertaining to the developments towards the 21* century

3(3-0-6)

3(2-2-5)



002203

002204

35

N133AN1INIANLULIN
Living Management

AufLagsinueifoafuunuim wihi sssuviAvesuywd dadeg
anudnfaiidsduluindauiuiavey aaindn uaziivinviunsidasunlas
mMIneraniuazinalulaguaznansenuaedinuszdniu nsalutinniu
dnAAsTIIATESTIN MIUTuRIInasaNIUAB UL A suamsiuduiie
viunarawainvedlanlummssud 21 lugiugnaidewwosUssmnauefounas
Usgraulan

Knowledge and skills concerning roles, duties, and human nature;
factors leading to sustainable success in life with responsibility, thinking
skills, and being informed with changes in science and technology and their
impacts on daily life; living ethically; adaptability among changes and living
along the world dynamics of the 21°' century as a citizen of the ASEAN

community and the world community

ns¥winiude
Media Literacy
U33Lﬁuﬂﬂiﬁaaﬂﬂu%%ﬂizﬁﬁuﬁﬁNamwwiaﬂﬂiﬁaaﬂimaﬂqﬂﬂa
Anwnansznunadevinwazauresnisuslaade Anvinwen1sAniinsied
Usziliu wazdndurugniesvesieansaumeldetnaiivgsa
Communication issues in daily life that affect an individual’s
communication; study both positive and negative impacts of media
consumption; practice skills for analyzing, evaluating, and judging the

correctness of information logically

3(2-2-5)

3(2-2-5)



002205

002206

36

wadnnguuaznsinaududiy
Group Dynamics and Teamwork

NOANTIUA ) ﬁLﬁ'aaﬁquaﬂsimwmju NSNAIUINITUBIINWAEAA )
Yoanga Awnndeuviiagg o veangy madifdesiunguuesyana nsades
pungu MaasuriruaAvesngy n1sdeansnelungy sULUUIEINTINY
i wuimenisaiaiiunuuaziedetns mandudunisduieriuveangs
tadofidaaiunshauduiin msfinmsufoRaududi

Various behaviors regarding grouping behaviors; group characterization;
contexts of groups; involvement in a group of an individual;, group
compliance; change of group attitude; intra-group communication;
teamwork models; approaches to building a team and a network; group

unity; factors enhancing teamworking; practice in teamworking

waulnsluau
Anthropocene
AUNAINNANNNTININ TzUvilALarTeUUTAUTNIT AUEUTUS
sevnaNywdiusTINTIA MIadsuuadlasiainauas s uaiyiidmanseny
fedauIndey Tad1fian3593UvessTINA NMsidsunasaningiennia
Indrfinuazadesssuduindeu waznisidrusiudanisdawindenlunis
oonuuugstatieduguseneunisaunseuthmsnemsiaunidsdy
Biodiversity, ecosystem & ecosystem services; relationship between
man and nature; impacts of human system and structure on the environmental
changes; planetary boundaries; climate change; environmental awareness &
ethics; students’ engagement in designing a bussiness for SDG-based

entrepreneurship

3(2-2-5)

3(2-2-5)



002207

002208

37

ﬂauﬁqma‘iaﬁsaumssi%"uﬁugm
Introduction to Computer Information Science

Wannsveanaluladreuiinmesanefnislagiu enuduldlsves
wialulagreuiiwmeslusuinn ssrUsznautesszuuAauiLAes laLn a15auas
FaNAWIT Lazdaya ABuIAeT I5N19vIIUTeIRRNAIAES SEUULATEYIY
fugu ederndumesidauaznisuszgndldon anudsdunsldaussuy
nsdnnisteya svuuasauma Tsunsudinaudaludi@ maluladdonan
n1TRELNsden1aiu nseenwuunaztauniu dnsnavennalulad
ARNTIWBSHaNY LA dIAY

Evolution of computer technology from past to present; possibilities
of computer technology in the future; elements of a computer system
including hardware, software, and data; operation of a computer; basic
computer network; Internet network and applications; risks of system
usage; data management; information system; office automation software;
multimedia technology; web-based media publication; web design and

development; influence of computer technology on human and society

AnAansuazaDR lWTINUIZI1IU
Mathematics and Statistics in Everyday Life
1310 mimﬁuﬁﬂaLLazﬂ%mmmaagUmdLimm‘jm AMAAIANTNITIIY

Doy madmateya Bnafunusadeya minssideyanarnisiaue
fogaifionsiiteidesiu nmsvszgndldanuiasduiienisnununas
sinanlavnagshadosiy

Measurement; surface area and volume of geometric shapes;
introduction to financial mathematics; survey and data collection methods;
data analysis and presentation for basic research; application of probability

for fundamental business planning and decision making

3(2-2-5)

3(2-2-5)



002209

002210

38

wasuwazmalulaglngsa
Energy and Technology Around Us

Arwiiugudiundinusasmealuladludinssdriu fuvemdany
Toun ndeonlndih adsudemas ndaumaden welwladuaznisuilan
WAIIU NITUSIAANRIIUNIATIAZY DY da1unIsalnasuivanzlan
You anumsaifiieadesiundsmnazvalulad msoyindndanuegiidom
2w nsndsnuethediuszaninm nswisuanundeudmsunisiUdsunlas
ANUNRIIU

Fundamental knowledge of energy and technology in a daily life;
energy sources including electrical energy, fuel energy, and alternative
energy; technology and energy consumption; direct and indirect energy
consumption; energy situation and global warming; situations related to
energy and technology; participatory energy conservation; efficient energy

use; preparation for energy change

IngAansludIndszaniu
Science in Everyday Life
UNUIMIDIINEIFIdnsuazivalulagnisniudinin neain Tu
FAnUsednu ysanmsmnuimeiuineimaniveslanfsssuuiiieidosi
FAnuszatu lud FeiTinuardanandon a1l ndsnuwaglidin n1sdeans
Insauway anlleninegt lanuaroinia wazad1usind niainemansias
walulad
Roles of biological and physical science and technology in a daily
life; integration of the whole system of earth science knowledge in
everyday life including organisms and environments, chemicals, energy and

electricity, telecommunications, meteorology, earth and space, and the

new frontier knowledge of science and technology

3(2-2-5)

3(3-0-6)
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FoIanunuAnasugiavyuisuluanssei 21

Circular Economy Lifestyle for 21°* Century
AMAISITUYIRABNITANTITIAV0 v lua1unIsInTneInsualy

Usglegtnaznisilusnassesiunazirvauafiy amzingauesdgymniniu

n¥Me1ns anunsalgnidusiuaningfienniauazdsuinden uuiAnlag

naandndnstin nszulunIseenkuugsianteliuulfniAsugianyuioy

a

winnssulunagsfadnsugianyulsuiddinnelawuifnasygiavguiou
ANUATENTNLALLSINANAUIDTInAelaLwIAnAsYgRIvUI s uLasdIAY
WATYENIUIY

Values of nature to human life as useful resources and as a source
for absorbing and treating pollution; crisis of resource problems; climate
and environmental emergency situations; concepts throughout the life
cycle; business design process under the concept of circular economy;
business model innovation for the circular economy; lifestyle under the

concept of circular economy; awareness and driving force toward lifestyles

under the concepts of circular economy and circular economy society

USvguaaiasugianaiiisaiionnuddy
Sufficiency Economy Philosophy for Sustainability

ALY T2 wazimingvesAsygianeiiies n1sussendldusyag
yosAsgRanaLfisaiienmsduiuiinesuaunauagdaiu

Definitions, origin, and goals of Sufficiency Economy; application of

the Sufficiency Economy Philosophy for sustainable and balanced living

nstiydidesiudmiudusznaunis
Principles of Accounting for Entrepreneurs
sUuuugsia Msdsegania udnmstiyfuasmBfiugiudmiuduszneuns
DIAUITNOUVBITIENIUNNITIRU mﬁ’qaLﬂi’]%ﬁ%@%ﬁ%ﬂﬂﬁ@%ua3ﬂ1§ﬁ@%U%‘Wﬁ
Boswu iensindulanisgsia weluladansaumaniinistyduaznd
Types of business; business formation; principles of accounting and
basic taxation for entrepreneurs; components of financial reports; basic
analysis of accounting information and management accounting for

business decision making; information technology for accounting and

taxation

3(2-2-5)

3(2-2-5)

3(2-2-5)
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002214 n15¥Y §503 AN LALNITAIMU

002301

Finance, Business, Life, and Investment

NNSIUHUNSEUEILYAAA MTUIMTNINGAULAEVTAY N1919UKL
selduarsedng msvhgsRiauarnsussnovendnaeliasugiafiduniulsl
wiuey masuludunindnenistusazunindmadon msatrennust
WleTinfiauna

Personal finance planning; asset and debt management; personal
income and expenditure planning; business and career in fluctuating
economy; investing in financial and alternative assets; wealth building for

a balanced life

asaumAAanfiansAnuAua
Information Science for Study and Research

AUIALNE ANUEIARVDIENTAUNA UTSLNNVDILIAIATAUNA NITND S
wndsansaumeaniig 4 nslimaluladansaumnanaznisdoans nmsiwiniiude
BagdaNIduULNe ﬂ’]ﬁ%@lﬂ'ﬁﬂ?’]lli N1SELATIEA WaENISUNAUDAITAULNFA
paenunsiaiuailviiiSouiianadnd uasdddslunslimanuifienis
SEUINARATIN

The meaning and importance of information; types of information
sources; access to different sources of information; application of
information technology and communication; media and information
literacy; knowledge management; synthesis, and presentation of
information as well as creating positive attitudes and a sense of inquiry for
life long learning

3(3-0-6)

3(2-2-5)
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AavzlurInuszdniu
Arts in Daily Life

fugruend dlalunasnunsdesiu auming auen wasauwAneNg
sutsrruduiusseinety vesfaunssuuszanan 4 I Fansfad Ussend
#atd auAat lanviauAat deasielu uavanitlnenssu Tneriumsivsvaunisal
NNFUNTEN N LLasmiwﬂaawﬁﬁjﬁmwﬁzuﬁugmmaﬂﬁaﬂﬂiiuﬂizLﬂwm y i
vt A 1Wle uaznsugnilssadonmguies ansnsathunssyndld
Thduusslond Tunseuiuiinuszsniu wasduiusfuusunse 9 aluszau
viostuuavannald

Art fundamentals and understanding in the basic feature, meanings
value, differences, and the relationship between various categories of
works of art including, fine art, applied art, visual art, audiovisual art, new
media and architecture, through aesthetic experiences and basic practice
on various types of art to develop knowledge, understanding and
indoctrinating aesthetic judgment that can be applied in daily life and

harmonized with the social context at both the global and local levels

Aa Al
AUASID INY
Thai Music and Culture
£ % s a v adaa v £ a aadada

ANUFUNUSVDIAURS N UIDTINNG WAILINTENYULNAUSS IDTIR INne
AUAADY UNUINVAUN @mm ANUUABULUAY quw%am‘w fuAaUInIusITY
wazdenn saliaussousvinueluanisseil 21 eugeiiinanaussidudonan

Relationship of music and Thai ways of life; development of musical
characteristics in Thai ways of life; importance, roles, duties, values,
changes, and aesthetics of music on art, culture, and society; skills and
competence for the 21 century; happiness coming from music as a

medium

auasnzIuAnTuIInUszaniu
Western Music in Daily Life

quVsENMNIAURT aaaUsenau laseasne wasyaadevesnunIng Tunn
Usunvosumnasludinuszsniu udnmsiansaluasdurunianuss nssuiuns
Usggndnnunsngiusnluginuseaniu

Aesthetics of music; elements, structure and historical periods of
western music; styles of music in daily life; principles of musical criticism

and appreciation; application process of western music in daily life

3(2-2-5)

3(2-2-5)

3(2-2-5)
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002305 N1SAALTNES19ETIARAZUIANTSY

002306

Creative Thinking and Innovation

N3TUIUNTIMUILINNTTY IBN15IdT9TnlagnAuas AUNUTINMIN VRS
Jyun N19a519UagNITE0NLUIAMNARN NITASINAULUUTDIAUAIMTOUINS
VI@ﬁE)Uiua‘L!’lllﬁ]%\iLLaBLﬁUGijEmUa N19AILTIUNIUINDTVDINITOONWUU/AF1Y/
yadousn 9 egTnSuarisyAnsnin nsvhaulvidualuiiueuwgaen
N1352ANAUAN N1ARAULY N19391901981985 NATIALAZNITIANITAUAI N
TALEN

Innovation development process; means of accessing customers’ mind
and discovering the roots of problems; generating and selecting ideas; creating
prototypes of products and services; piloting and collecting data; quick and
efficient design-build-test cycles; successful multidisciplinary team-working:
brainstorming, making decisions, giving constructive comments, and

managing conflicts

winnssutiadeny
Social Innovation

uniieiuuianssuiiedeny mnvldudueulusunauazauioniey
Tummsswil 21 nsufiRepamnssuedsd 4 Yssifiuseaulan TnsameUsadu
daandeuuardany Wmmnenmswann sy yvudiduuazgusuing nnsd
A1UVIUTZVIVY WUIAAYBILTANTTL wazMITNAUILIANS Avnsifiedaay
Q’Uizﬂaumﬂuﬁmiwﬁ 21 L.Lagﬁﬂizﬂa'uﬂﬁmequIaﬁLﬁaé’mu NSUANY
mMsWanngUszneuNMsuInnsTiedsay

Introduction to social innovation; future uncertainties and 21 Century
challenges; 4™ Industrial Revolution; global Issues especially social and
environmental issues; Sustainable Development Goals (SDGs);, sustainable
community and eco village; public participation; Conceptual of Innovation
and Development of Innovator; social enterprises; entrepreneurs in the 21
century and social technopreneur; case study on development of social

innovation entrepreneurs

3(2-2-5)

3(2-2-5)
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nsdansdeyaidosduluyaddia
Introduction to Data Management in Digital Era
AmsImveINsTanIsteya anudiiugiunaziadesiofiAsatunis
AATERTayaNTnLALINEINITTYA N1TIATIEITRYA wasmatian1Tilaue
ansauwAbinayarlugegsie Ingldlusunsudnsaguadelm
Overview of data management; fundamentals and tools for big data
and data science; data analytics and techniques of information

presentation for business value by using modern tools

LUAULABS / AUNSWIAIA / InTaugia
Blender / NFT / Metaverse

uniglusunsu Blender Msinaedliaaauili n159anas 159189 Tan
N msadranmedoulmanuiia NsasNyaAHANUBaNLULARUL AR
me NFT nsuszendlglulaniatiou

Introduction to Blender; 3D objects modelling; lighting; surface
materials modelling; 3D models animation; value creation of digital art

design with NFT; applications in metaverse

ANuAATUTYY BN TRAILAULATSIAY

Philosophical Thoughts for Self and Social Development
drsnmannisuieanuAnBa sy ludiueing q BnysannisuasUssend

ARSI IR LLard It et linasURRYe ULAY Sy
Exploring principles of philosophical thoughts in different aspects;

practice in integrating and applying philosophical thoughts for sustainable

and responsible individual and social development

3(2-2-5)

3(2-2-5)

3(2-2-5)
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002310 YINWYEIIN

002311

Life Skills

AufiAaiuunUIMnd wazauiuiinveuienseuns uazdeay
nsUfusudfunsAsuuUamesdinn fueiiauarendnnisauluanissui
21 inwglumstavgunaznisusuda inyensAnas19assAkaynNIsivuaian
Winvaanued inwen1sasnufduiusludiauaslududninmsssy vinwenis
WAILNHANY UarTURATOUABNAINU kASTINEENTATNATIEHUILAENNTTURAYOU
samidi

Knowledge relating to roles, duties, and responsibilities of an
individual both as a member of a family and a member of a society,
adaptation to changes in a society; life and career skills for the 21° century;
flexibility and adaptability skills; creative thinking and self-direction skills;
social and cross-cultural interpersonal skills; productivity skills and
accountability; leadership and responsibility skills

amediiualnuin
Leadership and Compassion

anuddnuesdin aziiluamssud 21 naFeuduaznslidin
freauin madunaileawagnalandid wurdfUuanAlunsiAansTd
as1sazitanansaidunmdunsheidusnenves]iSeou

The importance of leader; leadership in the 21° century; learning
and living with love; good local and global citizenship; gsood practices of
conducting public activities as a guideline for learners' future actual

practices

3(2-2-5)

3(3-0-6)
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nadudusznaunisgananensivivungay
Entrepreneurship for Small Business Start-up

msufuRtunsludusznounisgsia Toun nsAumuwiruAalninis
§3ia mavszdiulonalumsmmanalyel madugsialuil msUssdiulonalu
N159¢500 waznN1TIAsIziguassaneaudnslunisaniugsialul A
nafuannsriedsgsRalye arwllsiuiueuiRendes woRnssumesiussnauns
suspndmauineduniaduiussneumanaraundenlostuanuiividu « 4
At LA39918N1NTUTENBUNTLALNUSINTTINT ﬂaqmﬁlﬁammagjiaﬂ
o988

Entrepreneurial practices including discovering new business ideas,
evaluating new market opportunities, starting a new business venture,
evaluating the survival chance, and analyzing obstacles for the success of
the new business operation; pressure of a business start-up and related
uncertainties; entrepreneurs’ behaviors; theoretical perspectives of
entrepreneurship and connections with other related disciplines;
entrepreneurial networks and business alliances; strategies for sustainable

survival

ufanssuivedenugedy
Innovation for Aging Society

Hapgeds uuAauasndnnisveamsseniuuuianssy suansAnibs
2ONKUY NITIATIZRANUNTTA N1TUTLTUANABINTVRIFIANELTY N3
W ULUULaENTNMNUU URNsuInnTsy nmsveasdlduinnssy uagns
Usziflunauazanuiawelaseuinnssuilodangeds

Aging society, concept and principle of innovation including design
thinking, situation analysis, needs assessment of aging society, developing
pattern and planning of innovation implementation, experimenting of

innovation, and evaluation and satisfaction of innovation for aging society

3(2-2-5)

3(1-4-4)
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VinwedusEnaunsiasuInnsaIuemng
Entrepreneurial skills and food innovator

mmuﬁammﬂuagﬂiﬁa mmﬁuméfmmmi ANUABANEUDIDINNT
Audsdusuems visldgunmunazilggumemsinuns wagmsiuiletu
nswasuutasadian mansenuresnslisuuladiusyiuiiodunazsedulan
RODMINYAT HUTENOUNMTHarEInNTILOIMNSINEAT NTrUIuNsAneg1nly
FPUU NTZUIUNTANATNETIA NTOUANLAALUULAULA

Food for well-being; food security, food safety, and food
sustainability; agrifood supply chain and value chain and how to deal with
global changes; effects of local and g¢lobal changes on agrifood;
entrepreneurs and agrifood innovation; systematic thinking process;
creative thinking skill; growth mindset

AANEUAUIIUBALIN
Happiness with Hobbies

wufnAugY eadUsEneuiiugiuvesmsainugulunsduiudi
NsAnEE9AINETIA NTadETIANANUIINLeRLINLlodasuAaYTY
Tinazdnu

Concepts of happiness; basic elements of happiness in life; creative
thinking; creation of works from hobbies to promote life and social

happiness

Inmeuazn1sliiinlulangalus
Psychology and Living in the Modern World
mnAsuazanudifeivisinelunslddinulangeliyty madiduiin
ohaflmnugy Msjwiviufunsidsuamedany msuideuaznsiiae
Inlamusnuaze1sual INALAZAINRAINUAIINITTAIUSITY ASTRAIUS NI
lsamsdnlanaznisgua Iningnaluladuazuinnssy nsvirnuduiy
A ENTUSLarLSIdla ANIUVINEWAEANANYDIT I
Concepts and knowledge of psychology for living in the modern
world; living happily; staying informed of social changes; awareness and
analysis of media; mind, love, and emotion; gender and cultural diversity;
counselling; mental illness and care; psychology, technology, and innovation;

teamworking, relationship, and motivation; meanings and value of life

3(2-2-5)

3(2-2-5)

3(3-0-6)
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guazasAdluYINUszI1IU
Drugs and Chemicals in Daily Life

arudifosfuvasen msldenagnsaumasa waflfos Tnsunns windasi
\@Suemg sdueiesdiensuazenanayulnsildludinusydrfuiiAeades
Auguan aaendunsiientd n1sdnnisenvdeldluasisey wagn1sdnnis
iieliAneaasnfefugunnuasdsuandeon

Basic knowledge of drugs; rational drug use; chemicals; nutrition;
food supplements including cosmetics and herbal medicinal products
commonly used in daily life and related to health as well as their proper
selection; management of leftover medicines in households for health and

environmental safety

2IMTUALINYIN
Food and Life Style

UNUIMLAANEIAY U019 M TTUTIN Uszdniu Tausssuwasnginssy
n1sularemisluginiasiig q vedlanuazlulsswmelneg siudednsnaves
9158555 sEINAseNg AnssuNTUSLAvedting LendnualiazgiUaaau
’eJ’Wi’]isUEN‘l‘VlEJ ﬂ"liLa’eJﬂ’eJ’]‘Vi’]i‘ﬁL‘Vm’wﬁmml’e)ﬂ’)’]iﬂ;]l@\‘iﬂ’ﬁ‘ll@\ﬁl"lﬂﬂWEJ BIUT
yaden deyatsznaunsfinnsaunientoninns uazemsuariadinluga
TamAtniilagaszmindenissnudaundon

Roles and importance of food in daily life; cultures and consumption
behavior around the world including the influence of foreign cultures on
Thai consumption behavior; identity and wisdom of food in Thailand,;
proper food selections according to basic needs; alternative foods;
information to be considered when purchasing food; food and lifestyles in

the age of globalization with the awareness of environmental conservation

3(2-2-5)

3(2-2-5)
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WoRNITUUYWE
Human Behavior

AusifeIRUngAnssuNy e Tufiusng q 1wy wwaAafeaiunginssy
ﬁugmmq%amwsuaqwqaﬂﬁ'ﬁuLLazﬂa"LﬂmiLﬁquamiu mMstaRduUdyeyy auns
wazansfifetesiunisilad ms3ud Feud awd uazanw wnllyuas
AINURAIAAIUAN 9] NOANTTUNYBENSTIPU NeFinssuauni mTATIzi
woAnTsdy 9 iemsUszyndliluiinyszdiu

The knowledge of human behaviors such as behavioral concepts;
biological basis and mechanisms of human behaviors; mindfulness,
meditation, consciousness and its involved substances; sensory perception,
learning, memory, and language; intelligence and multiple intelligences; social
human behaviors, abnormal behaviors, analysis of other human behaviors,
and applications in daily life

FINATHUVNN
Life and Health

PIauagngAnIITUAVAIN N1TALALAZATIUATUAVAINYBILARZYIITY
sufensuszgndldanuiuasiinueg iemsiannauandinegseiiles

Life and health behavior, health care and promotion for each age
group including the implementation of the health knowledge and skills for
continuous improvement of the quality of life for oneself and others

nsuslaaludinuszaniu
Consumption in Daily Life

Auddnuosnisuilan nelavunnisfia s fiiniesunng
u3lnAensiii madenldeuasndndusiqunmivasndy anaasadoves
913 M3damsnansyuiiietosiunsuslae avsuestiuilna ngvaneuas
ymhesuiifeadeaiunsiuasesiuilan

Importance of consumption; good nutritional conditions and
practical guidelines for good food consumption; choosing safe medicines
and health products; food safety, management of impacts relevant to
consumption; consumer rights; related laws and organizations for

consumer protection

3(2-2-5)

3(2-2-5)

3(2-2-5)
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002408 AWILAZAINTIUNINTY

002501

Sports and Physical Activity
nsvhAanssunmsadeulmvanefensiinufoRauivn senmdanie

wazitsInAInTIIMINIY WeleBuaisanssanmmsefiduiusiuaunim
Bodily movement by doing sports and exercise and participating in

physical activities for the improvement of health-related physical fitness.

N1 FIANLALINUTITN
Language, Society and Culture

ANAUNUSTTNINNN19) depunarTausTsy lanviaunisdinuiay
Faussruiiuntw Tns@nwidoulosuysd daunayfausssuiunasny
afassdsnunwludennuduiusifinue wasfuusslonidonsdsdin
safugBuludenumy Tamsssy

Interrelation between language, society and culture; social and
cultural perspectives through language by connecting human, society, and
culture with language creativity in terms of valuable and beneficial

relationship for living with others in multicultural societies

002502 nenudszyraulan

002503

Thai State and the World Community

waiansdsnunazSamsssulne Usingnsaimsdsauithlugnssiungy
LazdssansznusoUszaanlan mevhanudilayuuesiinainvate dudou
wazduiusauvialan Tanviend unuim wagdndrinvesnmaidunadiosifinuan
uaziinusuRAvaUTeIUTEIWALAZURIlan

Thai social and cultural dynamic; social phenomena leading to group
forming and having impacts on the global community; understanding of
diversified, complicated, and slobally interrelated perspectives; worldviews,
roles, and conscience required for being valuable and responsible citizens of

the nation and the world

mwsssu‘lwaLLazQﬁ{]q;zywﬁm?{u
Thai Civilization and Local Wisdom
ﬁ’wmﬂﬁﬁuaqaﬁaﬁiiulm&’jaLwiaﬁmﬁaﬁﬁ]qﬁ’u QﬁﬂmmwﬁaaﬁuﬁLﬁaaﬁaq
funnide 38730 TussTuiidwaden1sisedin naenau nsoysny duau
LLazﬁmmgﬁﬂ@@gﬁﬁaﬁuﬁui’mﬂiﬁugﬁﬂm@ﬂa%wqasiﬁ
Development of Thai civilization from past to present; local wisdom
related to beliefs, ways of life, and culture affecting ways of living; preserving,
transferring, and developing local wisdom toward creative local wisdom

innovation

1(0-2-1)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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N13L304 LATEENY LazdeAy
Politics, Economy and Society

ANNNNNELATANUFNRUTVRINITEDY WATwEAY der Wamn1snIsiled
SEAUAING mmﬁaﬁugm n1slloauazn1sUsumveslsemanauILazing
Wl nsunasesUssndlng sEUULATEgNatan nansenuvadlan1ATmunIa
LATYFNA mi‘tﬁgﬁﬂﬁugm mi‘ﬁwmLﬂiiﬂgﬁﬁ]LLazé’ﬂﬂma\iUisLMﬂlWﬂ mww&?ﬁ’u
dapn dspinendiugiu msdnsudoudsay madanamedean Snuuedsem
enanvaldindlne audiusvesssuulaniulsswmelng saufiansuszgnd
ydmiv ieldlunsissinliegsonldnunszualanuisnmsdsuuiases
Tanvtansidles insvgiauazdany

Meanings and relationship of politics, economy, and society;
development of international politics; fundamental politics; politics and
the adjustment of developed and developing countries; Thai politics;
world economy systems; impacts of economic globalization; fundamental
economy; the development of economy and society of Thailand; human
and society; fundamental sociology; social order; socialization; social
characteristics; uniqueness of Thai society; relationship between the world
systems and Thailand; application for living in a dynamic world with

political, economic, and social changes

WSATANEN
Naresuan Studies

NIEIUUSE IR FULA N TEULTAITUMITIUAENTE IV TEBADIUATUS NS
smsusuAUluAUAe 9 WU 1ATesie daeu waznIinsUssme agvieuld
WudndnualvesnulnefifiesUszasdluiusig o wu NSWEIIMANS ANALES
WYL AITUNANEY AULEDERY Audedng LLazmmaﬂmmﬁaLm%aﬂmm
WAZANEINAIUIN

King Naresuan the Great’s life and works with emphasis on economy,
society, and foreign affairs which reflect expected Thai identity such as
knowledge acquisition, endeavor, brevity, dedication, honesty, and endurance

when facing problems or difficulties

3(3-0-6)

3(2-2-5)
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m'maj’ummmqwéuaznwﬁmma&heé’i’aﬁu
Human Security and Sustainable Development
anuitlaidsUszdnsuasdaiinsssivesaniunsainuiunmnasyed
warnsiannfidiuluedenzTuoondoddlulifdudnn Samusssu n1sdles
uazlAsugha WisuiieuyssifiunnuiuamayedseninsUsamalugfinna
uaznguUsEIANE i
An empirical and analytical understanding of human security and
sustainable development situations in Southeast Asia, covering societal,
cultural, political, and economical aspects; comparison and contrast of

human security and related issues from the countries within the region

anudunaiiaslan
Global Citizenship

mmi‘ﬁugmtﬁ'&nﬁ’ummﬂuwmﬁm AssUNSlaMATauasadhiuiTnt
Wanunensiauiegneddu nsvenedivesauduiios nseeniuaiy
VANVAIEYNSTRUSTIN 11 AINUTAINAAIENIINA N1 150 AT Y18
nsAoastuTasTIN NMsanmLWEsIAwaras sy snsuile
SPuAzUTTEINTNYIR waznzEiinlan

Fundamental knowledge of citizenship; globalization and localization;
Sustainable Development Goals (SDG); urbanization; embracing cultural
diversity such as diversity in sexual orientation, languages, beliefs; cross-cultural
communication; inequality reduction and equality enhancement; world-leading

organizations and multinational corporations (MNCs); global leadership

3(2-2-5)

3(2-2-5)
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2138553ulan
World Civilizations

UsgTRmansdanuuyudilan duanersessauguiilunaluniom
lnzTuanidedls wiweadelndvesylsunsiunn Inen1sdrrvgpadenis
Uszi’@mam%ua3§uLLmu1uwﬁqqﬁﬂﬂam§ﬁﬁﬁﬁg q Tneiduusyinulugsdeny
Juusssunaziasugha nsuanasulunagitiyaues Sansssuvesesessa
fne 4 Tulan SuadnuUssiuviemanisaiing q fidmwansgnuroosesss
Yaslan

History of human societies around the world from the ancient river-
valley civilizations of southwest Asia to the modern age in western Europe
by surveying major historical epochs and geographical regions focusing on
sociocultural and economic affairs; the intellectual and cultural exchange
among civilizations around the world; examining issues and events that

have impacts on the world civilizations

APILAZINUSITUNING
Korean Language and Culture
ﬁﬂwzmiﬁamimmLmuﬁ%guﬁugmm:uamumwm‘iu%ﬁmﬂsmﬁ’ﬁuw%w
UNTREUI TAUSTINVRIYINNME
Basic Korean communicative skills used in daily-life situations and

learning of Korean culture

AYIAIUUTITNYUU
Japanese Language and Culture
Y 44' S o & Na o w o
‘Vlﬂ“@%ﬂ’]iﬁ@ﬁ’liﬂ']@’]QJ}“LJUGUUWMEWUGI’liJﬁﬂ'WUﬂ’liﬂnu“lﬂmﬂﬁgf\]’]’J‘L!Wﬁ@ll
funsTeus InusTINvesr Iy
Basic Japanese communicative skills used in daily-life situations and

learning of Japanese culture

AMYIUAZIUUTITUIUY
Chinese Language and Culture
finvzniseansnwiuduiiugiumuaniunselluiieusear fundeuiu
NSEIUTTUUSTTUYBIYIAU
Basic Chinese communicative skills used in daily-life situations and

learning of Chinese culture

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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AL IRIUTITUNN
Myanmar Language and Culture
finvznisdeansnwmituiugiunuaounsalludiauszs Tundon
UNTTEUS TAUETINYRIY NG
Basic Myanmar communicative skills used in daily-life situations and

learning of Myanmar culture

A uazTausTTINS LA
French Language and Culture

finwennsdeansniwil Susatuiiugunuaniunisaludiause s
wioudumsiFousinusssuvesr s

Basic French communicative skills used in daily-life situations and

learning of French culture

AYIAIUUTTTUELUY
Spanish Language and Culture
ﬁmﬂzmiﬁamimmaLﬂuﬁﬁguﬁugﬂummamumm‘lu%‘imﬂizﬁﬁuw%am
funsiseudinussinvasaulunguussnagldnway
Basic Spanish communicative skills used in daily-life situations and

learning cultures from Spanish speaking countries

AMYILAZINUSIINAD
Lao Language and Culture
ﬁﬂwzmi?iaaﬁmman%guﬁugmmuamumimﬂu%ﬁmﬂizﬁﬁﬁuw%’auﬁ’u
maﬁaui”?@uuﬁi‘imawnan
Basic Lao communicative skills used in daily-life situations and

learning of Lao culture

AEazInUsITuUlatige
Indonesian Language and Culture
Y d‘ a a \5 dy aa o w
Minwen1sdealsnwdulailidetunugiuauaniunsalludinuse 3y
WIouAUNSIEUTIAUTTINYDIYIBULATEY
Basic Indonesian communicative skills used in daily-life situations

and learning of Indonesian culture

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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002517 ATEILAZIAIUSTTUILAUIY

002518

107201

Vietnamese Language and Culture
ﬁﬂwzmi?iamimwL"“;aJ@unm%uﬁugmmmaammmﬂu%ﬁmﬂizﬁﬁu
WIPUAUNITIHUTTAUTITUVDIWNIIYAUY
Basic Vietnamese communicative skills used in daily-life situations

and learning of Vietnamese culture

AWILAZINUSTTULVUS

Khmer Language and Culture
Winwrn1saeansnwvasauaaunsailudindszsSundeutunis

SUFTRUTTTUVRIINUNY)

Khmer language communicative skills used in daily-life situations and

learning of Combodian culture

WUFAENTY

Plant Genetics

N1SUURIAANY NYNITANENAANYULNIINUFNITUVRLUUAS TEUY
=] v 6 <~ a a a A A v A a &
duiuguesity 3VIne1ns waunaslusTsuiAvesivdnen Mdniseediaue
lulnedsavesiiy ugaanslulglanaiady AnuvainnaleveadnuiIu
lasluley 39ALN9 NITIATIERNTEUIUNITVRINYHIUNITNAENUS N3

1ATIVANURUTUTIUNITUTNTTY

Plant cell division, Mendel’s law of inheritance, plant
reproduction, natural pollination biology of angiosperms, plant nuclear
DNA organization, genetics of the cytoplasm, variation in chromosome
number, linkage, analysis of plant process through mutations, analysis of

genetic variation

3(3-0-6)

3(3-0-6)

3(2-3-5)
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110101 ANSNAANINITNEAT

110102

110103

Agricultural Production

ANUAIAYVDINITLNYAT ROAIUTUAINIIINS LATEgAY deAy
anmuingdsu nsldmaluladadelmiiiion s WauInanEnn19n15n eSO
Uszindlneuazlan ndnaisineinisiaigivlnvesiiviasugiandniidfny
NSUANTIUKALIEUUNISUNTY N193an1sAuLaz e LaznIsLi LAY
néninermaniuazinaluladnismandniidesiu msldemnsdng niadsag
Tuszezsng o warnandugiangnd

Importance of agriculture on security of food, economy, society, and
environment; modern technological applications for improving agricultural
production in Thailand and globally; physiological aspects of plant growth
in major economic crops; cultural practice and cropping system; soil and
fertilizer management; harvesting technology; principles of science and

technology in animal productions, feeds, husbandry, and products

nqsﬂﬁﬁ'ﬁé’ﬂumiwﬁmmﬂmsmwm

Practice for Agricultural Production

UJURAN5EIMTUNITHERAIUNITNEAT LTUNIISNAANYLATYEAINANT
1Ay NTIILUNAULAZAITIATIENDIAUTZNDUNINLATVDIAU TEUUNTNANERT

nsdanisvsukazaunmdnd nsfinwigauuenaniui

Laboratory for agricultural production emphasizing on farm practices
in major economic crops; soil classification and analytical method for
chemical composition of soil; livestock production system; farm and animal

health management; field trips

o/ 4 =~ dg’ 1%
N15IANTSARFNYLUDIAU
Fundamental Pest Management
nANMIARSAY AUdAUeIRngitY wazn1sIANTSARSIY WU wuas 5
wazdyiy Weoanu

Principles of pests, importance of pests, and pest management for

controlling pests such as insects, fungi, and weeds

2(2-0-4)

2(0-6-3)

2(2-0-4)



110104

110121

110211
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UuAnIsN1sIanNsAngiviUady 2(0-6-3)

Laboratory in Fundamental Pest Management

imadan1sdnn1sAngiviUesdu n1sd1siauaznisAneigaiuly

X A Y a
NUNLAYRINTIN Iu‘Vl@Qﬂu

Basic pest management techniques; surveys and field trips to

investigate agricultural areas in local areas

wAlulagdan e ununsazaawinaay 2(2-0-4)

Agricultural and Environmental Biotechnology

ANdIAY warA1un1Intn lunisussyndaldimalulagdinin
Tumsinunsegnededu nsdanisminenssssued waznisiuieduns
Wasuuasanmuandouings arudunatamaansuou arsueunanius
nMUNY 9385550 Useiiuansnsay AnuUasnien1atdanin wazn1susziiiu

o
AL

Importance and advances of biotechnology applications in
sustainable agriculture; natural resource management, and critical climate
change adaptation, carbon neutrality, carbon footprint; laws, ethics, public

issues, biosafety and risk assessment

waniandansumalulag yan1mwn19n1snens 2 (2-0-4)

Principles of Physics for Agricultural Biotechnology

1%

NUFIU NAFEANSUDIMA NAIULALA1TOUSNY

<9 9

.1

AUUFAYDIAANT NAANERS

[ v a 1

s I3 ¢ A =
WANIU EUNRNAFIANT LbALAS I LLSJL'V‘ﬁﬂbL‘V\IﬁW Ui']ﬂgﬂ']iﬂ,Jﬂau L‘V]ﬂI‘LJIaEJ

]

Y 1

andndda megransussendldidndluwmealuladtininmenisinens

=)

Properties of Matter; fundamental mechanics; fluid mechanics;
energy and conservation of energy; thermodynamics; optics and rays;
electromagnetism; wave phenomena; digital physics technology; examples

of applying physics in agricultural biotechnology
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110212  FAAUUUSUNNYAT 3(2-3-5)

Biochemistry in Agriculture

wilvasansdaluana arslulanse ludu Taadlelnauaznsniiinisn
nsnaviilunazlusiy wulvduaslaeulysl Inasnumans W 1uedduvasas
Fluana Msduasiziias Tuadluuiuninens nanniswasinwedaljuans
yaenswssnTmes nsesdlouazivaianiedued awnlvsaled Tasunlansiil
NSAUANWINTUNITINEAT

Chemistry of biomolecules; carbohydrate, lipid, nucleotide and
nucleic acid, amino acid and protein, enzyme and coenzyme,
bioenergetics, metabolism of biomolecules, photosynthesis, biochemistry
in agriculture; laboratory principles and skills in buffer preparation;
instruments and techniques in biochemistry; spectroscopy; case studies in

agriculture

110222 wannsIwIzIas oo 2(2-0-4)

Principles of Plant Tissue Culture

v o W L3 dy dy A A

nann1s ANEIAY tazUseloruveinisiniziasuiloloy n159antuy
WesluRnisuasn1swIengUnsal unuivuazasAUsEnauTatowTiedilote
Wy N3 vedIuvoINTlarinalinlasnite UTsnniayIisnsinigideaiiowns
A a I k% 1% 1 [ U =] a
fygllafig 9 wagmsuszendldnienisineas lawn n1susuUseiugig n1sudn
fndandiagodesingy nmsassiivUasnlsa waznmsoysnuiugiy

Principles, importance, and benefits of plant tissue culture;
laboratory design and equipment preparation; roles and composition of
plant tissue culture media; sterilization of explants and aseptic techniques;
types and methods of plant tissue culture; applications in agriculture,
including plant improvements, rapid commercial plant production, disease-

free plantlets, and germplasm preservation



110223

110224

110225

58

UUAn1siwziaeiiloany

Laboratory in Plant Tissue Culture

- & & A oA v a a
wiatialesulunismiziaeailolofiv Tunsurasmatialunisnisy
X & A ax =1 a & o a
IIWIzIAsLUBIEe ASnsdwerazmatinlasnite Jaduniaaillaznianin
Nilnafon15aTylAUTALas AT UOLEBINIZLIAYY LagN1TUILAUONANTT
NAADY

Basic techniques for cultivating plant tissue; procedures and
techniques for preparing tissue culture media; sterilization methods and
aseptic techniques; chemical and physical factors affecting growth and
development of cultured plant tissues; presentation of experimental

results

nann1simalulagdaninszauluiana

Principles of Molecular Biotechnology

nanNIswazkuIAnveamAlulagTInmseauluana laseasiauas g
a o’ s & aa a 1o = = a aw

YDIALOULBLATDISLOULD F0N15LAANEY UWNAIINIY898U N1SHTINEUNADINTS
ns@enfINILazigadlinUIl N1IRTIvEsULasIATIsidunlaauls $IuMINTs
aedu

Principles and concepts of molecular biotechnology; structure and
functions of DNA and RNA; gene cloning approaches; genetic resources;
desirable gene preparation; cloning vector and host cell selections;

screening for clones with desired DNA inserts; gene transfer

Uuanismalulagdinmssauluiana

Laboratory in Molecular Biotechnology

wallasing q dunsumalulagdinmseauluana Usenaunie n1sana
ansiugnssunazlusiu weluladid@ens wadidalnswesda nslaaudu n1sdn
AO8U NIFMIAITULUATDIMBUD N1TILATIZRRUURNUAIERLN VTGN TY

fognen1sunulglun1enIsiness

Molecular techniques including extractions of DNA, RNA, and
protein; PCR technology; gel electrophoresis; gene cloning;, gene
engineering; DNA sequencing; DNA fingerprinting analyses; case studies

demonstrating agricultural biotechnology applications

2(0-6-3)

2(2-0-4)

2(0-6-3)
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110271  AMWI9INHHTIIVINTEMSUMALLTABYININTNIINISINEAT 1 1(0-2-1)
Academic English for Agricultural Biotechnology 1

o/ & o

Anfla-yaniwdangulagiiuniseanides nsldmdni duu uavgy
Uszloaieinguasasdniadnnnisuaginnam

Practice listening and speaking English with emphasis on
pronunciation; vocabulary; expressions; and sentence structures for

academic and professional purposes

110305  &359MgazN15USUAVRINVNIYIAFN1IZHINADULATEN 3(2-3-5)

Plant Physiology and Adaptation under Environmental Stress

a353menaznsUiuiivesiivnieldannzuindeuiaion 1dun i
QNN U NIWASIE ansiall LaTAUAN NANTEVUVDIAN1ITWINADULATEN
RONEUIUNNTELATIZANES nabnnsUSumlfdfuan mwndemanziuuas
ANNEHNTOIUNTUTUAVRIY AIUNAINUAIENIINUENTIUIAETTIUYIA N3
fAadonlaesssued Ujduiusseninafivuazanimuindoniiivendeey uay
N1SANYINITADUAUDIVBINYADAINUNINIYVDIAIULATUANINTINTNUEY
menm Mydszgndldmaluladdinmmanisinwasiondymmanisinuas

LAY ALLINADY

Physiology of plants under stress environments such as water,
temperature, light, solar radiation, chemical, and salinity; effect of
environmental stress on photosynthesis, mechanisms of plant acclimation
and adaption; natural genetic variation; natural selection process;
interactions of plant and environment, and studying plant responses to
challenges from both the biotic and abiotic stress; application of agricultural

biotechnology to solve agricultural and environmental problems
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110306 1AS99NBLALITNITAINSUNITIANITADUAUBIADENIIZLATYA LUNY 3(2-3-5)

Instruments and Methods for Measuring Plant Stress Responses

wdnn1s 35013 wazmadafiiadesdenisinuaznisauagudadoni
anwanden fdsnansznudenisiaTyiulnvesiiv wu anaduuas aaunm
uas gaungll arwidu a1susulasenled 1 wagtladedu q MAeades nisfnu
waziinufoanisliiadesile nsmsiate uaznsesnuuuszUUMSUSEIUNADENS
10 Welflumsinnisnevaussvesiivluaninziaien Minasonandniivnols
anmeundenidimy

Principles, methods, and techniques related to the measurement
and control of environmental factors affecting plant growth, such as light
intensity, light quality, temperature, relative humidity, carbon dioxide,
water, and related factors; studying and practicing the application of
instrumentation, measurement, and the design of a simple system to assess

plant production under stress condition

110307 JnyquuszhvglunmsufiAnsinunsuuudsdy 3(2-3-5)

Al In Sustainable Farming Practices

mMaBsuulasaninniionnia feiFeunszan arfueunnniuilunia
N3R5 A1ILTUNA19INI9AISUBUIUAIANITINEBAT ATSUBULATARN N15AT
ATSUDU mﬂ%mﬂiuia@{jm@nﬂszﬁwilﬁa?meﬁ%agﬂaé’mmimw':? N9
Fan1snineinsuazuidgninianisinunsesnediy WUINIYTUINTS
wialulagyanin

Climate change, greenhouse gases, carbon footprint of agriculture
sector, carbon neutrality in agriculture sector, carbon credits and carbon
trading, use of artificial intelligence technology for agricultural data analysis
and resource management, agricultural sustainability, integration of

biotechnology for sustainable agriculture



110326

110327

110328
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LHUNITNAABIATUNALUIATTININNIINITINEAS

Experimental Design for Agricultural Biotechnology

WHUNISVARBINNEDA NINAABUANLAFIU N1TIATIBRANRUTUTIY
= = ! a 1% av o as
nsiguiguAnady Lagn1sulsnateya Yeen1ITeneinumalulagdinin
MINMSNAS ITINsUsEEndldlusunsuneada wavinalulag Uy usenvg

Statistical experimental designs, hypothesis testing, variance
analysis, mean comparison, and data interpretation in agricultural
biotechnology researches, including application of statistical software and

artificial intelligence technology

wAlulagdaninineg

Plant Biotechnology

[ s

HUFAEnTLLAG waziugmansseauliana nsmsiesidodenva
Uszand nisldinIeanuneluanagislunisAadon nsaneduluivuaziug

U ]

AFINTIU ANUNUNIUAMIZLATYANIIANYATNUDINY NIIAIUANAAINY ALUNTN

Y 9

a A [ IS
WASNANAANYUYN UaZIANTININ

Mendelian and molecular genetics; applied micropropagation;
marker-assisted selection; plant transformation and genetic engineering;
abiotic stress tolerance in pest management; crop yield and quality;

biomaterials

2(2-0-4)

2(2-0-4)

Uuan1simalulagyanining 2(0-6-3)

Laboratory in Plant Biotechnology

5 1 v A 1Y v oA a 1 ]
wwsenglaanadisAnianiun1susulseiugivy nallanisaneniou
wlufi nsdndeniieilasunisaiefidue n1snsrvaeuiisdawlasiiugnssy

ada [ v & v aNa
ﬂ'ﬁ@@ﬂLL‘UU'Jﬁﬂ’]i‘WGNU’]W‘L!ﬁqW“UW]EJL‘VlﬂIUI@E’J‘U']ﬂ’]W

Marker-assisted  selection in  plant breeding; plant DNA
transformation techniques; transgenic plant selection, examination of
genetically modified plants; designing plant improvement methods using

biotechnology



110329

110330

110331
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FrasdumAlasnu

Fundamental Bioinformatics

nsldlusunsuaaufiames dutnesiilaiiugiu wazinalulad
UyeyrUsedivg wen1siasiznidayaniamaluladdnninmianisinens n1s
ApTiaAuUaULEEAOU MTIeTzRanunInesdluvuaienednylng

N1590NLUUINSLIBS KAENITIATIRANUFUNUENITUENT TNV IFETIN

Uses of basic computer programs, internet resources and artificial
intelligence technology for data analysis in agricultural biotechnology; DNA
sequence analysis; analysis of amino acid sequences on polypeptides;

primer design; and analysis of genetic relationships among organisms

3(2-3-5)

LWARINYWNDNITNYAT 3(2-3-5)

Cell Biology in Agriculture

las9ane uaznihveuwaduaveaiunuadniglulnsuailonwazguas
lon Mqufiwad 09AUTENoUNILATYBLYad N1siAGoUNveaIsAluLYas
\AsBsilanaIngmansivensAnwesausenaunieluwad waznisinug

AuadIneluussgndldiiioUseloriniamsingns

Structure and function of cells and organs in prokaryotes and
eukaryotes, cell theory, chemical composition within cells, biomolecule
movement and transportation, biology tools for studying cell compositions,

and applying knowledge in cell biology for agricultural benefits

nannssewmanglauanawazn1sussenaly 3(2-3-5)

Principles of Molecular Markers and their Applications

lassasauazasfusenauredluuivuasdnd sinvenasomuneluians
i aal Al Y N s o v & ° v a & v
Alslauslawdunasiigens mamardua] uiiugiudmsuadueuisian
N153LATEMALULLATAIUNAINTAIENIINUFNTTUMILLATRINUELULANE N3
Anenugumeinsemineeglnduin nisunasesaneluanauildlunsfing

v &

NYAL AR

Plant and animal genome structure and organisation, types of
molecular markers using in hybridization and PCR assay, utilizing sequence-
based markers for DNA barcodes and genetic diversity analysis, tagging gene
with closely linked markers, applying molecular markers in plant and animal

studies



110332

110333
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wugAansUsTenalunsUSuUTINUgNY
Applied Genetics in Plant Breeding

WVAINUENTIN N13Natewug Lewelsda ssuuanulunduvesney
wagmsnandaleslaifaluily Sunfiy Iaunssziulinanavesity LaTeamng
luanadmiunmsdAadenity ugmansauiunIuYesily wazn1susegnaly
wugAanslun1suTuUTaiugiuesugne

Genetic resources, mutations, heterosis, male-sterility and self-
incompatible systems in plants, plant genome, molecular evolution in
plants, molecular markers for plant selection, genetics of plant resistance

and applied genetics in economic crop breeding

walulagdanndadiiosdu

Introduction to Yeast Biotechnology

AMNEIAEY UseIRNITAUNY SnuaenI9TIne 3Ladl uavaIsine) ved
Bas n13AnLaen N139un wazn1susnydegdunsddad madianiaga
S a IS a o [ a v A (3 £ ISES| IS (3 ¥
Fangwardialdmiuauidedad n1sldimalulagdanindannianiu

NSINYAT FWINGOY UALYRAIMINTTY

Importance, discovery history, biology, biochemistry and physiology
of yeast; selection, identification and maintenance of yeast cell stock;
techniques of microbiology and biochemistry for yeast research; utilization

of yeast biotechnology in agricultural, environmental, and industrial sectors

3(2-3-5)

3(2-3-5)
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110334 wiAalulagdningnunlosdiu 3(2-3-5)

Introduction to Biotechnology of Aquatic Animals

STUUDTIZUAZNITVININUTDIER U D mshaznsasgivle Jady
anmwIndeuniinasansis@indnidl walulag¥inimiesiu fugimnssy
ya3dn iUl Msldussloviuasimalulagdinmlunisfndon YSuugsaeiugnig

wnzidgedndun ns3tadelsa Jesdunazmidalsa lsadaidrnlanvnain
wuaiise 1isa uazies

Organ systems and functions of aquatic animals, food and growth,
environmental factors affecting aquatic animals living; introductory to
biotechnology, genetic engineering of aquatic animals; utilization and
biotechnology for selection and genetic improvement to aquaculture;
disease diagnosis, protection and treatment; aquatic animal diseases

caused by bacteria, virus, and fungi

110335 nsiwzlasagadanduaznisuszenaldluumalulagyainm 3(2-3-5)

Animal Cell Culture and Biotechnological Applications

anudiluifnfuniamesidsnead wasidedodnd ndnnslunis
wglisaead nuelufesujURniswzidenead nsfvinuiead
AFussandudninaass nsdunadalunismizidsnsad Tuuszendld
F1UDIMIT ATLNWAT N1TNELA AIUIAGON LAFYIAIANT LAZAITUNNE

(9]

FwnAamManalulagdinim tlunsfnwiszuugiiaumi

9

General knowledge and principal animal cell and tissue culture,
practical skills in the cell culture laboratory, cell preservation, ethics in
laboratory animals and the application of cell culture techniques in food,
agriculture, marine, environmental, pharmaceutical, and medical aspects

including biotechnological principles used in studying the immune system



110336

110341

110342
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asReiluny 3(2-3-5)
Plant Secondary Metabolites

a

n3rUIUNT wavuisenddny lunsduasizanswunveladnfend

<
1 aaa a U

Tuiy MseuauwazladeniinasdoUisedidunsieh n1nsIvlasIenuTuIN

al

LaZAUNNTBIENSIUNUBLady e iTlune

Y

Important biosynthesis pathways of secondary metabolites in
plants; regulations and factors affecting their biosynthesis; quantitative and

qualitative analysis of secondary metabolites from plant extracts

wanmAlulagni1suin 3(2-3-5)

Principle of Fermentation Technology

nszvIunIndn Ussnnuednszuiunmsndn Wegdunidlunssuiunis
wiin Msiiuyadndadusilaensidinalulagnismdn nsyuiunsviliuians

=2 =2 a va
NIUANYILAZHNU)UANT

Fermentation technology, type of fermentation technology,
fermentation technology of value-added products, purification process,

case studies and practical skills

NANNITNUFIUVBINTZUIUNITUENNIMATULAE YN 3(2-3-5)

Fundamentals of Separation Process in Biotechnology

MANNITVDINTEUIUNITUEN UazinlAiuIansvendndaaniaginin
laun N1snses Mstuwdss N1sain N19NAY NTEME N1IAATU NISUENAIEY

WAL NISANNAN LAENNSANAU

Principles of separation and purification of biological products such
as filtration, centrifugation, extraction, distillation, evaporation, absorption,

membrane separation, crystallization, and product recovery
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110351  WANANISTIUNYAUNTINIINITNYAT 3(2-3-5)

Techniques for Agricultural Microbial Classification

ANuUasiulazUfURNITAIUNITIIUNRAUNTINIINISNYATAIETT

)}

a IS

N1498TTINe Wz TIINe1sEavliiana wmadANITLENYaaUNIIuasnIs

Y a

Uszyndldyauvsdiionisminlsniiy

9

Basic knowledge and practice in agricultural microbial classification
using microbiological and molecular-biology techniques; methods for

microbial isolation, and their applications for plant-disease control

110352  wanadluuaiisawazn1sussendldlusnumalulagdnin 3(2-3-5)

Actinobacteria and their Applications in Biotechnology

ANWIITNITHYNLDARLUKLUATILIHINNLAAISITUVIR ANLENLDAR LY
Aa A a a a & A A A P U A o & a
WUATLSBTALESNATLATYLAUTAUDINY BUAEITIAUTIFNATIZY Lazn1TNEN

asnienl Nuansussgndlduenilukuaiiselugnainnssy

Study methods for isolating actinobacteria from natural sources;
selecting actinobacteria with plant growth-promoting properties; genes
associated with synthesis of biomolecules, and secondary metabolites

including their applications in industrial biotechnology

110353 wialulagdanmniegadainewasnisliuszlevigaunidludndin 3(2-3-5)

Microbial Biotechnology and Uses of Microbes in Aquatic Animal

N353 UNYIAUeI9aUNTY n1sUszendldydunidansiasudiuy
UNUIMYDIaunIglumainetmsdeniauiy wazguaindaiun n1sduds

a 61 Y a a6 o (% o o go/ = ‘g v 6
qaunsdnelsa nsuszynaldaduniddmsunisuntaundslussuuimsidesdng

1%
o

U

Identification of  microorganism; application of probiotic
microorganisms; role of microorganisms in gastrointestinal tract to aquatic
animal immune system and health; inhibition properties against pathogen;

application of microbe to water treatment for aquaculture systems



110354

110372

110373
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QAUNTINTAUUAY 3(2-3-5)

Microbial Insecticides

ANAIAY UsedRnisAuny 3Inen J93nsIn Auviainviangves

¥
IS a

Weqaunidiliidaunasdngity a1soengns nalnnnsesngns nsnegey
U5EANSAIN N19ATIUNIUYDIUUAIRINANTITALLAIANIHY N1SHERAITAI9A
LUASINPAUNTE N1TALREATNANTENUSDANINKIRGEN N1USUUTINTe0N
gusfsmadanisiugiaanssy nsdszgndldtiifedsulsaiugnssuiy

ANUNUBLAS

Importance, discovery history, biology, life cycle, diversity of
microbial insecticides, active ingredients, modes of action, efficiency testing,
insect resistance against microbial insecticides, production of insecticides
from microorganisms; persistence and impact on the environment,
improving activity through genetic engineering, application of Bt to improve

genetically modified insect resistant plants

AMYIDINGHYIIVINTEMNSUNATUTABYININNIINSINEAT 2 1(0-2-1)

Academic English for Agricultural Biotechnology 2

=% o 4 a L4 a
Anfle-naniwdengulagidunisasuainu n153ATIgY N15AANL Lag

NMIUARIAINAALIY DTN UTEAAVNIINTAINAIIVOIELTEY

Practice listening and speaking English with emphasis on
summarizing, analyzing, interpreting, and expressing opinions for academic

purposes applicable to students’ educational fields

AMHIDINITIVINTENTUNALLIaETININNNeNSINEAT 3 1(0-2-1)

Academic English for Agricultural Biotechnology 3

[ v [y

Anauenaun1sAuAI MienauIdelingIteeiua1vIvegisey

[ [ 14 1 = a a
Wunwdingulasegsiusz@nsaw

Practice giving oral presentations on academic research related to

students’ educational fields with effective delivery in English



68

110381 &uUU 1(0-2-1)

Seminar

52, 08U3NSUMEAUBHAIY N159AUTIY FATIEY WaTUILEUBUNAINY
NAIIUNITAUAIN 3B IdeNUNaulan e UAlLlagTIN I NNIINITINYRS

Oral presentation methodology, discussion, analysis and
presentation of articles or research publications relevant to agricultural

biotechnology

110382 medwusszAuUSyIng 1 3 wiqgfin
Undergraduate Thesis 1

ANTINYDINTEVIUNITNINWIFY TngUszasAnisfined laseasnanas
sUBUUTI8UITY n1siieniiteidentanaluladininnianisinyns
29AUTENUYRILATITNINNDNUS LALNTULEUBLATITIIVY

Overview of the research process, objective, structure and format of
report; selecting a research topic in agricultural biotechnology; thesis

proposal elements and presentation

110383 15992 NITNNAIUNATULABTININNINITNBAS 3(2-3-5)

Selected Topics in Agricultural Biotechnology

19013099 UaUlaN 19 nAlulagTININNIINITINBAST TIAIUIT

Qll ¥ ¥ ¥ a
WasuwladlaauAINUAIINUINIIVINTG

Interesting topics in agricultural biotechnology which can be

changed according to academic progress

110412 walulagdannlun1susuugenugdnn 3(2-3-5)
Biotechnology in Rice Breeding

NaNNIINUFIVY0IN1TUTUUTIRN LS FFnsUTudgaRugdn n1s

[

Uszenaldimalulagiininlunisusulsaiugdn nisesnuuunisusulienus

9

e svheulsdasasnsldnemuneluanatislunisAnidon

Principles of rice breeding, rice breeding methods, applications of
biotechnology in rice breeding; rice breeding design using gene pyramiding

and marker assisted-selection
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110461  gsnanamAlulagynINNYNS 3(3-0-6)
Business in Agricultural Biotechnology
AINFINVBIANEAINLTITINIAWNALLLATYININNIINITNYAT NS
BHUFIND N1585190UAaN9GINIFININ SEUUAMAINIAEITRY NTRANYY
WAZNIANYINNUAIUGINATININ MR ILIUGSRALAz U IRNTTY
Overview of business potentials for agricultural biotechnology,
business planning, business model creation, quality management systems,
case studies, site visits, development of business ideas and innovation
110484 MUNUSITAUUIYYINT 2 3 wuaefn
Undergraduate Thesis 2
en1elanuguavet131senUIne Lasdnauanan1sAnyIAUAT
LLazL%SuLﬁugﬂLéumaﬂiWEJQ’lu
Conducting a research project guided by an advisor, presenting
results and writing an undergraduate thesis
110491  msilnausursarnUlusisUsEma 6 WA

International Academic or Professional Training

n1seusuvisernaulumhisnunasivseenvuludislszma lnglasu
< a [y & [ ! [ s
ANUTIUTRUIINUN ISy [Wunailivesndn 16 dUam

Professional training or practical apprenticeship in government or
private sectors in a foreign country approved by the university for at

least 16 weeks



110492

252110

255112
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AUNaANYI 6 WULNAN

Co-operative Education

N1SRNUHURIUITITUNUGIU tNonUszaun1salivIdn Tugiuy

NUNITUTIATII P UNUILIIUNIBEDIUUTLNOUNITANUTEUUANNAIAN BV D
a [ I % 1 (v I3
1INeae LWunalidesnin 16 dUa

Basic real-work setting apprenticeship to increase professional
career experience as a temporary employee in an agency or enterprise
according to university co-operative education system for at least 16

weeks

ANAAEASIUDIAY 3(3-0-6)

Introduction to Mathematics

ANUINUgIUNNAdinenand Meidunagnsnvesileaddu diulazaunsy

whaRdalUadu warn1sldlusunsudwsumwinmendinaans

Basic concepts of mathematics, functions and their graphs,
sequences and series, introduction to calculus and using program for

mathematical calculation

Nanann 3(2-2-5)

Principles of Statistics

LLmﬁmﬁugmﬁumaﬁa adAdanssawn A8nsiusiusindeya ns
Ansgideyaifesiu anuihandudesiu miuanuasamiagduresiuys
43 N1TWANKIIVDIMIATRA N15UTEUIUAILATNITNAARUANNATIU d193U
Usgnanilinazansngs MinsziauuUsusn malesginnsannesuas
anduius wasnmegeulamdaes

Basic concept of statistics, descriptive statistics, data collection
method, introduction to data analysis, introduction to probability,
probability distribution of random variable, sampling distribution, estimation
and testing hypotheses for one and two populations, analysis of variance,

regression and correlation analysis, Chi square test



256103

256113

71

RN 3(3-0-6)
Introductory Chemistry

lassaivernay asnsnwazantivessts usznll YSunaansduius
Y0ud9 Wi vounalLazaIsazaly aunainll auvnarans saumansial
Iwiladl ididuniduazanstalaana ididauindes ansUszneuves My nan
waglavensuaty illgnavnssy waswilidaedes

Atomic structures, periodic table and properties of elements,
chemical bonding, stoichiometry, solid, gas, liquid and solution, chemical
equilibrium, thermodynamics, chemical kinetics, acid-base,
electrochemistry, organic chemistry and biomolecules, environmental
chemistry, compounds of representative and transition elements,

industrial chemistry and nuclear chemistry

UfuRn1siatiuasdu 1(0-3-1)
Introductory Chemistry Laboratory

UfuRnsiReaIfuUsInuansduius audfneadni wia aunawnil Ay
Fouresufizen sns1n1siinuizen nsn-wua wadlniell wazn1svnaeu

ANyt sBunIdmunyileidu

Laboratories related to stoichiometry, colligative properties, gas,
chemical equilibrium, rate of reaction, acid-base, electrochemical

chemistry, and tests for organic functional group
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256121 ARBUNIY 3(3-0-6)
Organic Chemistry

aufifosiuistueddunis Tassadesmenuarlavilatuvns
Asuau Nuseiadl JUTazatsusenauBunsd msduwunvdileddu uagnis
gruTeansusyneudunzdussinnang q aweslewnfivesansusenaudunid vin
Ya3Usenaldunsd n1sandusaznalnreslizen slinvesdinalaufizen
Auaudinazufiiseaivesarsusznovlalasaisuey uaveayius laun
a1sUsznavdaiau daau dalau ezlsundnlalasasueu dafaalan dises W
uea Loflu uazansnguiiiyasueda loun Sadled uazAlau mfuendanuaze

1

YIUS

Introduction of organic chemistry, atomic structure of carbon and
hybridization, chemical bonding, shape and properties of organic
compounds, classifications and nomenclature of organic compounds,
stereochemistry, kind of organic reaction, intermediates and mechanism,
properties and reactions of hydrocarbon and derivative hydrocarbon such
as alkane, alkene, alkyne, aromatic hydrocarbons, alkyl halides, alcohol,
ether, phenol, amine compounds, and carbonyl family such as aldehyde

and ketone, carboxylic acid and its derivatives

256122  UJUANITARBUNIE 1(0-3-1)
Organic Chemistry Laboratory

NSMTALADA IANABUYAT NITANKEN N135ELA N15aia N1INaY Las
WINATHLUUHIVE awmeslownd nsAnwandinianigainiaziaiiniuny

Handuvesansdunse

Boiling point and melting point determination, recrystallization,
sublimation, extraction, distillation, thin layer chromatography,
stereochemistry, physical and chemical studies related to functional groups

of organic compounds



258101

258102

266201

73

Y InenUoesiu 3(3-0-6)
Introductory Biology

A aa I IS

AuauURveddlddn suideuitnainerdians arsiaivesdalldin

= s

1AS9A19LaE WUNURATUYDUTAS NugA1ans LaTIas1eharntInueaney
a aAda

1ASIASILATNUNNVDIERT NAlNNITLAAITAUINTT AIUNAINNA18VDIRILTIN
Ufduiusvosdlidnnazdwminaey LasngRnssy

Properties of life, Scientific methods, chemical building blocks of
life, structure and metabolism of cells, genetics, structures and functions of
plants, structures and functions of animals, mechanism of evolution,

diversity of life, interactions between organisms and environment, behavior

UUAN15¥IINeN 1(0-3-1)

Laboratory in Biology

ANnuvaonfelurieslufinig ndesganssatl Wwadkazeasunluagd N3
WURYAE NIE18NOASNYMERUGNTIN ANNAINTaI8Y09EETIn Liaidey

1ASIASILAZNITNINUVBINY TASIAS AL NITNIUYDIENT TEINeN

Laboratory safety, microscopes, cells and organelles, cell division,
genetic inheritance, diversity of life, plant tissues, structures and functions

of plants, structures and functions of animals, ecology

2a¥2ineialy 3(2-2-5)

General Microbiology

1A59a519LAs NN NVUIARFAUNTE §IMNT NITHITQYUATNITAUNUS L
WUBETY IBN1TAIVANRAUVSE N15IANNIANY waziugeans AnudAyved

AUVTIIUAIUDIMNTENANNTTU ARG NMTUNNUALETITIEY

Structure and function of microbial cell, nutrition, growth and
reproduction, metabolism, control, classification of microorganisms and
genetics, their significance in food, industry, environment, medicine and

public health
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3.1.6 AUNNILVDUAVIHETIY
ANUvINEYeuATTaUTEI I lundngnsInemansUadin a1v1ivinalulaginninmig
Manas Usznaumeiay 6 nan wenlu 2 90 gaaz 3 /1 AUUTINATEIUINENREULSAIT 1168
iavsavessein fammneduwioluil

1. AMUNINEVBNAVIVE 3 Aausn tufilauenzeamIniYn fe
002 Mneds wandsAne vl
107 MuNghd @1U1IYINGIAIEASAISIAYAT
110 1889 @I UNALULaETININNNISINEAT
252 RUNHN @NVIVIANAERS
255 RUNEDY @IV1En R
256 RUNEHY @I LAd
258 11889 @1UNIVNFING
266 MINEY @11IY1RYIINEN

2. ANUNEYRNAYTE 3 famas uiavusydsein
2.1 vaaivAnenaly (002)
- lvsviadusn vinedls nguivAnu il U wa.2567
8y 1 veneie nguawILazAsdeans (Mwisinguuaznwiilng)
8y 2 el nguanufiitenslitinedsdiaanm

Y 3 MNNEie nauNSHMUTInvELaz AN vz YAAR

P
o

2
3

WY 4 MNEie NANNSHAIEUAINNNELAZ IR
5 wneds ngumndunadiedvguazwalaniilodnuiidadiy

Bl
- lvsiamifians wag a1 vaneis sunsulungusnedn

2.2 ANV UANIZ @118 nalulagdanInnIen1sinens (110)

(%
[V

Y = a ~ a
- LAYINERNIILLIN MUY FEAUTUUNAITAINLLUYULTIU

- LAUTAEAINANS  MUNBRN BUININ
WY 0 UWIBAY IWNANUAISLAYAT
wY 1 el Anilugiunisineeansdmsumaluladanin
NINTNEAT
@Y 2-3 waneds  walulagdinmadelug

WY 4 vunede  welulagTiningnangsy

WY 5 el QAUNIENNNISNYAS

WY 6 MENERe  LASUEANENS

@Y 7 NEde A1WSINOUTIYITN

@Y 8 el 3euamgvng duNu W INUSTEAUUS YIS
WY 9 g Wneu Anaudvndin aniadinw

- lYsEaaYing nunea aunsulunuinin
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3.2 %9 - WIANA AIUKININIVING LazAMANITANEIV9813158
3.2.1 919159 TURABIUNENEGAS

N1IENI6DU
4 4 AU ARl - C e . T (Bu/dUn19)
9 ¥a - uwEna RTINS ﬂ,:sﬁ;m 1917390 dusanisAnwiainaardu | Usswma | Unans Lfia!,‘quﬂy
nsAne | tegtu | wdngnsil
a7
1| 4198192939UNS 31U Me9 HYIEANENTIANSE | M. | AnumMaInuanensTInmuay WMINeaeTe sl ne 2553 10 10
MRS
MU, | INeRsAEnS URMIVRELTe sl Iy 2547
2 | WNEIWALN HoaaTey ;3’ NeA1Ans19715¢8 | Ph.D. Molecular Physiology and Genetics Ehime University Japan 2557 10 10
wa. | Fuad WINgaeNing ne 2554
WU, | TV WMVEIduLing ne 2551
3 | wersEns s HYeAans1asd | me | waluladfinm UAMINYRENYATANERT ne 2548 10 10
ma. | weluladg@inan IRV YATANENT Iy 2541
mu. | Tueduazdueiivalulad URMIVRELTe sl Iy 2537
4 | weEsTansen lyduailai 919158 Usa. | maluladdinam UMY YATANERT ne 2564 10 10
Wi | eyiugmansLasiugImNTIUmEns WMINe§euing ne 2545
(MNEATUINR)
mu. | Al UAINYIFYUDULAU Iy 2542
5 | w9@ITITIM SondUNS 919158 Ph.D. | Applied Marine Biotechnology and Gangneung-Wonju National | Republic 2564 10 10
Engineering University of Korea
ma. | welulag@iniunisnisinuns URTINYIREULTADS Iy 2558
mu. | walulag¥nw URTMINYIREULIADS Iy 2555
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N1IENI6EDU
oo
o r ALY AN - . o o Widsa wu/ﬁﬂm.m
fi ¥ - wana - v #1139 d5ansnenanaandu Uszne Slada
M9IYINIS | MsAnE ASANEN y
Uaglu | nédngnsil

wan

1| wend g3ya 509M@A519158 | Ph.D. | Plant Molecular Biology University of East Anglia UK 2553 10 10
WL | neesmans (USuuseiugivg) UTINEIFNYATANERNS ne 2537
WU, | INURTANERS (W) URTMINYIRENWATANEAS Iy 2532

2 | W Sauge 509M@n519158 | Ph.D. | Plant Molecular Biology University of East Anglia UK 2547 10 10
WM. | eniugAanswarNUTIAmINTINAMERNS WMvedefing ne 2541

(MANGATUIUIR)

wmu. | Wugmans PN TN INGFY vy 2538

3 | weusing niundy s09MEns19158 | Use. | wialulad@inw URMINYIREEVATUASUNS ne 2557 10 10
wa. | welulag@inam URMINYIRUAVATUASUNS ne 2551
mu. | dneans URMINYIRUEVATUASUNS ne 2549

4 | weEsse RPRIGL! F09ANENTINTE Ph.D. Molecular Animal Breeding and Georg-August University of Germany 2554 10 10

Animal Biotechnology Goettingen

ma. | dmaenans UAMINeGeTe il ne 2549
mu. | dneans UAMINeGeTe il ne 2546

5 WILINET N1A F09ANENTINTE Ph.D. Aquatic Environment Science Ehime University Japan 2557 10 10
ma. | wealuladnisuszus URMINEELILT ey 2551
mu. | wsdedaii WMNeaeLly ne 2548

6 | wnamiIandll dug de | s99M@ns1a1sg | Ph.D. | Animal Science National Chung Hsing University | Taiwan 2548 10 10
M.Sc. Animal Science National Chung Hsing University Taiwan 2554
mU | dneans URMINYEELILY Iy 2551




T

N1FENI6DU
oo
N y funla A R . o . S N D)
fi ¥ - wana - s #1139 d5an1senenanaandu Uszne ol
Mg | NsAnm NNSANEN y
Uaglu | ndngmsil
wan
7 | wweushy Weivesian 509A18M319158 | Ph.D. | Fishery Technology University of Tokyo Japan 2558 10 10
wma. | walulagnsuszas UNTINYIAYEIVAIUATUNS Iy 2551
mu. | wsdededi WRMINeEeLly ne 2545
8* | wnananduns 91mes held WA, | ANUARINVANENTINNULAY unTIngndeigedinl ne 2553 10 10
AEN519158 MRS
WU, | NERSAERS URINRETelnl Iy 2547
9 PRNGRPEDIY ‘Uqavm%'”lﬂﬂm QGU"JEJ Ph.D. Biological sciences The University of Nottingham UK 2559 10 10
A1EN319158 wa. | fugeans TN SN BATAERNS neg 2550
WU, | I UAMINYEETedlnl ne 2546
10 | weansigyn Lﬁiqu KUY Ph.D. | Brewing Sciences The University of Nottingham UK 2558 10 10
FNENTINSY ma. | welula8Finn URTMINYIRENWATANEAS Iy 2551
mu. | walulad@inn URMINYRENYATANERS ne 2547
11| wearwnngan Jesnn KU Ph.D. | Plant Science The Australian National University | Australia | 2560 10 10
FNENIIANSY WAL | INERSAERS URTINYRETedlul ey 2551
MU | neRsAEns UATINYIRDULTADT ey 2549
12| welnnad 8asug eld wme. | W@nd wmvedemalulaggsuns ng 2549 10 10
AEN319158 wa. | W@nd wmvedemalulaggsund ng 2545
wu. | Wand UAINYIFYUDULAU ey 2542
13 | weiluas wends B s | ugimnssy WIS YRIAERT ny 2557 10 10
FNENI1N58 any. | daunvemans UMV EUIULAY ne 2550
14% | UNaMIWIAUIN Wo3asey Q"ZJ"JEJ Ph.D. Molecular Physiology and Genetics Ehime University Japan 2557 10 10
FNENIIANSY ma. | Tuad UMY HENRna Iy 2554
WU, | N WIEISuLing ey 2551
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AMITNITEDU
oo
n p AL AN R . . D L
f ¥ - wwEna - s #1139 d5an1senenanaandu Uszne ol
MeAvINs | Msfnen n15AneE y
Uaglu | ndngmsil
wa
15 | ueansinsng firnes hld Uso. | walulagnisudndnd winendeimaluladsgsun3 vy 2553 10 10
ANANT1ANTE wa. | welulagnisuaadn’d winedemalulaggsund ne 2543
wu. | dneans WINE§QUaTIYsIH ne 2540
16 | wsamuvivsil Agyley held Ura. | walulad@inm PANTUUNINGSY Iy 2557 10 10
AEN519158 wa. | welulag@nm PANTAUUINGTY ne 2552
wu. | welulagnmza UTINGIFEYTI e 2549
17 | wNaMInT weunla QGU"JEJ Ph.D. Plant and Soil Sciences University of Delaware USA 2544 10 10
FNENI1158 M.S. Plant and Soil Sciences University of Delaware USA 2539
MU, | neaseans unTIneauLde sl Iy 2531
18* | weasavs Ind KUY wma | welulagdinimn UTINEIFNYATANERNS ne 2548 10 10
ANENTI9158 wmy. | welulag@inaw UNTINGIABLNYATAERNS ne 2541
WU | Fueduazduaiivalulad unTIneaeLde sl vy 2537
19 | YNaause ‘Qmﬁw Q@ij Ph.D. Bioindustrial Sciences University of Tsukuba Japan 2552 10 10
FNENIIANSY M.S. Biosystem Sciences University of Tsukuba Japan 2549
mu. | I unTINeauLde gl ne 2546
20 | wsaeussnu Judims KU Ph.D. | Animal Science National Chung Hsing University | Taiwan 2556 10 10
AENIT19158 wmy. | dnenans UNTINEIRBUDULAY Iy 2547
mu. | dneans NI ne 2543
21 | wengug1 MauAIT 919158 Usa. | ninenssssuefuardaindon UNTINEIABULTAIT ne 2564 10 10
MU, | MINeINIEIINTIALazAwIndey UNTINYIRDULIAIT Iy 2558
22 | WglaYg) 39N 919158 Usa. | wealulad@inm WIngdeLiing ne 2556 10 10
my. | welulag@inaw UNTINEAENng e 2549
mu. | watansunig uInedeuiing e 2546
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N1FENI6DU
o
N y funla A - . o . S N D)
f ¥ - wwEna - v 101397 d5ansAneranaaIvu Usewnea ol
93NN | MR ASANEN v
Uaglu | ndngmsil
wan
23 | wgwena Asduns 919158 Usia. | welulaginimnienisinuns URTINYIREULTAIS Iy 2563 10 10
WU, | I UAINYITUULIAT Iy 2556
20* | UN9EIITIITIA 919158 Usa. | wealula83ann URMINYIRENYATANERS ne 2564 10 10
TnnIunlyd Wil | enugeansuasiugImINTIUAEnS WMvedeufing neg 2545
(MANGATUIUIR)
mU. | Al IRV UDULAY Iy 2542
25% | U9ENIITITIL SONBUNS 919158 Ph.D. Applied Marine Biotechnology and Gangneung-Wonju National Repubilic 2564 10 10
Engineering University of Korea
Wi | wealulad@ininmienisinuns UMINYIUULIPT ne 2558
wu. | walulag@inw URTMINYIREULTADS Iy 2555
vinewe ¥ manefis e1sEESuRnveUnangns

3.2.3 9719159NLAY
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= = v @ ¢ Y = ac a
WUV 4 WANTTIIYUIVDIUANENT NAYNSNITIANITANE LAZISNITUTZIAUNE
1. WNUALAAINIINTEANLAUTURAYIUNINTFIUHANISITEUSINMANGATET183¥1 (Curriculum Mapping)

NGuAYY/ 518791

a

NAANSNITEEUFAINNINTFIUAAISE

9

9

AUBANAN®YY 2565

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

PLOT

PLO8

PLO9

PLO10

1. uNIBARNYINLU

1.1. AguMEILANITRET (MMwdingunazntening)

1.1.1. A§UN1¥IDING Y

002101 mwdanguitensdoansludiauszsiiu 3(2-2-5)

English for Daily-life Communication

002102 ﬂwwa"aﬂqmﬁams?%amimmma 3(2-2-5)

English for International Communication

002103 ﬂwwa”Qﬂquﬁaﬂwi?iaawiwwaaw%w 3(2-2-5)

English for Professional Communication

1.1.2. ngunwlne

002107 nskinwnlineluuSunsivadiey 3(2-2-5)

Thai language Use in a Contemporary Context

1.2. nguauenislddinagnedinanim

002201 3FInlugARIva 3(3-0-6)
Ways of Living in the Digital Age

002202 ﬂgwmaﬁuymﬁa@mmw%ﬁm 3(2-2-5)

Fundamental Laws for Quality of Life
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NGuAYY/ 5187391

a

NAANSNITEEUFNINNINTFIUAAISE

9

9

AUBANAN®YY 2565

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLOT PLOS8 PLO9 | PLO10
002203 N19IANISNITANLTUTIA 3(2-2-5) °
Living Management
002204 Ms¥winviude 3(2-2-5) o
Media Literacy
002205 war¥nnauuaznsvhududiu 3(2-2-5) ° °
Group Dynamics and Teamwork
002207 peNRIADSANTALMAT LU 3(2-2-5) o
Introduction to Computer Information Science
002208 AdinAIERSUAANALUTINUTEITY 3(2-2-5)
Mathematics and Statistics in Everyday Life *
002209 wasuuazmalulaglnadi 3(2-2-5) °
Energy and Technology Around Us
002210 Aneneansludinyszaniu 3(3-0-6) ° °
Science in Everyday Life
002211 AdTAnaumAnesugiavyudodumssei 21 3(2-2-5)
Circular Economy Lifestyle for 21% Century ° * *
002212 Uswgenasughaneifisaiionnudsdy 3(2-2-5) ° °
Sufficiency Economy Philosophy for Sustainability
002213 mstiyidesdudmiviusznounts 3(2-2-5) ° o

Principles of Accounting for Entrepreneurs
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NGuAYY/ 5187391

a

NAANSNITEEUFNINNINTFIUAAISE

9

9

AUBANAN®YY 2565

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLOT PLOS8 PLO9 | PLO10

002214 N13U §309 IN UALNITAIYU 3(3-0-6) ° °

Finance, Business, Life, and Investment
1.3. pgUNsHAIYINYERaTaNYEYARAR

002301 ansaumamansiiiensinuméua 3(2-2-5) ° °
Information Science for Study and Research

002302 Aavzludinuszdniu 3(2-2-5) °
Arts in Daily Life

002303 AURIIE NG 3(2-2-5) ° °
Thai Music and Culture

002304 aupIRzTuanluTInUszaniu 3(2-2-5) ° °
Western Music in Daily Life

002305 MSARLTNES19ETIALATUIRNTTY 3(2-2-5) ® °
Creative Thinking and Innovation

002306 WinNTsuLiedany 3(2-2-5) °
Social Innovation

002307 msdnmsteyaidewiulugadavia 3(2-2-5) °
Introduction to Data Management in Digital Era

002308 Luaunes / dunsndadvia / Insanauniie 3(2-2-5) ® °
Blender / NFT / Metaverse

002309 AnuAndsUssIion s ANAuLAZ AN 3(2-2-5)
Philosophical Thoughts for Self and Social ®

Development
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NGuAYY/ 5187391

a

L < = b4 s =
WAANINITLITUIANNUINTFIUAUIAISAUANANE 2565

9 9

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLOT7 PLO8 PLO9 | PLO10

002310 ¥inweaIn 3(2-2-5) °
Life Skills

002311 AeUriuAINsn 3(3-0-6) ° °
Leadership and Compassion

002312 miLﬂuﬂﬂixﬂavmiﬁjﬁadaé’ﬂmjwmEJ'Em 3(2-2-5) °
Entrepreneurship for Small Business Start-up

002313 uimnssuiiledenngede 3(1-4-4) ° °
Innovation for Aging Society

002314 vinweRUsznoUNSUAzEINNTAUEIMS 3225 | o ° °
Entrepreneurial skills and food innovator

1.4. AFUNTAAILIGEVAINNIBUAZIRN

002401 ANUAVAUNUBALIA 3(2-2-5) ° ®
Happiness with Hobbies

002402 Finewazmsldrinlulangall 3(3-0-6) ° °
Psychology and Living in the Modern World

002403 euazasAilludinUsydniu 3(2-2-5) °
Drugs and Chemicals in Daily Life

002404 ©IWNILALINT N 3(2-2-5) ° °
Food and Life Style

002405 WaRNIIUNYWE 3(2-2-5) ® °

Human Behavior
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a

L < = b4 s =
WAANINITLITUIANNUINTFIUAUIAISAUANANE 2565

9 9

NHUAYY 518791
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 PLO9 | PLO10
002406 FIAUALAVAIN 3(2-2-5
’ ( ) { (] [
Life and Health
002407 msuslaaluTinUszaniu 3(2-2-5) ° °
Consumption in Daily Life
002408 AuWLazAINTTUNINNIE 1(0-2-1) °
Sports and Physical Activity
1.5. ngumsiduwaiiiedlnsuaswalanuitedenudidady
002206 woulnsluduy 3(2-2-5)
o o o
Anthropocene
002501 N8 FIAULLASTRIUGITY 3(2-2-5) °
Language, Society and Culture
002502 nefudszeulan 3(2-2-5) °
Thai State and the World Community
002503 miEJﬁiiaJVLwEJLLazqﬁﬂzyﬁyﬂﬁaﬂau 3(2-2-5) ®
Thai Civilization and Local Wisdom
002504 N154ile4 LATHFNA uazdIAY 3(3-0-6) °
Politics, Economy and Society
002505 uWLsAISANGA 3(2-2-5) °
Naresuan Studies
002506 mmfummam«gwéLLaSﬂﬁﬁ@umaﬂNé‘f@u 3(2-2-5) ° °
Human Security and Sustainable Development
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NHUAYY 518791

a

NAANSNITEEUFNINNINTFIUAAISE

9

9

AUBANAN®YY 2565

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLOS8 PLO9 PLO10

002507 Anudunaiiaglan 3(2-2-5) o
Global Citizenship

002508 ®1585554kan 3(3-0-6) o
World Civilizations

002509 AW 1AL IRIUSITUNINE 3(3-0-6) ° °
Korean Language and Culture

002510 mmuazi’wuﬁiimﬁﬂu 3(3-0-6) ° °
Japanese Language and Culture

002511 AW ILAL IMUGTIUIY 3(3-0-6) ° °
Chinese Language and Culture

002512 AW ILAZIMUSTTUNL 3(3-0-6) ° °
Myanmar Language and Culture

002513 A9 ILasImUsTSUHSILAd 3(3-0-6) ° °
French Language and Culture

002514 AW ILaEIMUSTTUAUY 3(3-0-6) ° °
Spanish Language and Culture

002515 AW ILAZINUSITUA 3(3-0-6) ° °
Lao Language and Culture

002516 AW ILaLIMUGTIUIULATITY 3(3-0-6) ° °
Indonesian Language and Culture

002517 AW AL IAIUSITUILAUNL 3(3-0-6) ° °

Vietnamese Language and Culture
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NGuAYY/ 5187391

a

NAANSNITEEUFNINNINTFIUAAISE

9

9

AUBANAN®YY 2565

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLOS8 PLO9 PLO10
002518 AW ILATINUSTTUINS 3(3-0-6) ° °
Khmer Language and Culture
2. RUINIVURANS
2.1 Ay
2.1.1 ﬁmﬂﬁugﬂumﬁwaﬂmaw%uamzﬁwmam%
107201  WUGAERTINY 3(2-3-5
K ( ) o o o ( J o ( J
Plant Genetics
110211  wanfdnddmsumaluladdinnmanisinens 2 (2-0-4) ° ° °
Principles of Physics for Agricultural Biotechnology
110212  Fuedluusuninuns 3(2-3-5
( ) o o [ o ] o (]
Biochemistry in Agriculture
252110 Adnrnansiieadu 3(3-0-6
( ) o ] o
Introduction to Mathematics
255112 wandna 3(2-2-5
( ) o ] o
Principles of Statistics
256103 1pfiipedy 3(3-0-6
( ) o ] o
Introductory Chemistry
256113 UATANSATLE ey 1(0-3-1
d (031 ° ° ° ° °
Introductory Chemistry Laboratory
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NHUAYY/ 918797

L 4 = v a L =
HNAANWINIILIBUINTNNINIFIUAUIATEAUIANANEI 2565

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLOS8 PLO9 PLO10
256121 Adldunsg 3(3-0-6
( ) o ( J o
Organic Chemistry
256122  UfURNSATIBUNSE 1(0-3-1
d (0-3-1) ° ° ° ° °
Organic Chemistry Laboratory
258101 T2 imendosiu 3(3-0-6
( ) o ( J o
Introductory Biology
258102 UfUANISTIINEN 1(0-3-1
d (031) ° ° ° ° °
Laboratory in Biology
266201 9adiinewnly 3(2-2-5
) ( ) o o o ] [ o
General Microbiology
2.2. A%aN1E
2.2.1 AY1U9AU
110101  ANSHAANINATSINYAS 2(2-0-4
( ) o o o
Agricultural Production
110102  MSURURAIUAISHARNINITAYAS 2(0-6-3
d 063 1 o ° ° °
Practice for Agricultural Production
110103 M3dansdmsia oy 2(2-0-4
u ( ) o o o o
Fundamental Pest Management
110104 UATAMINITAnsfnsiimdosdiu 2(0-6-3
d 3 063 1 o ° ° ° ° °

Laboratory in Fundamental Pest Management
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L 4 = v a L =
HNAANWINIILIBUINTNNINIFIUAUIATEAUIANANEI 2565

NHUAYY/ 918797
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLOT PLO8 PLO9 PLO10
110121 wialulad@nulanuniiazdsinasy 2(2-0-4) ° ° ° ° °
Agricultural and Environmental Biotechnology
110222 AANNISENIELRLLUBLEBNY 2(2-0-4) ° ° ° ° ° °
Principles of Plant Tissue Culture
110223 UiiRmamneideaiodedio 2(0-6-3
d 063 | o ° ° ° ° ° °
Laboratory in Plant Tissue Culture
110224  wannawalulagdinnseauluiana 2(2-0-4
; ( ) [ ) [ ) [ ) [ ) [ [
Principles of Molecular Biotechnology
110225  UfdRnismalulagiininseiulaana 2(0-6-3) ° ° ° ° ° ° ° ° °
Laboratory in Molecular Biotechnology
110271  AIBNGUIIVING 1(0-2-1)
dusumalulagyannninisinens 1 () [
Academic English for Agricultural Biotechnology 1
110326 WHUNITNADDY 2(2-0-4)
AUmALULAETININNINITNYAT ° [ [ [ o
Experimental Design for Agricultural Biotechnology
110327 wialulag@inni 2(2-0-4
0327 walulag¥anIninag (2-0-4) ° ° ° ° ° °
Plant Biotechnology
110328  UfuAnsmalulagdanini 2(0-6-
0328 UfjuRn1smalulagdininig (0-6-3) ° ° ° ° ° ° °
Laboratory in Plant Biotechnology
110329 Transaunaiodu 3(2-3-5
( ) ([ [ ([
Fundamental Bioinformatics
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NHUAYY/ 918797

L 4 = v a L =
HNAANWINIILIBUINTNNINIFIUAUIATEAUIANANEI 2565

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLOS8 PLO9 PLO10
110372 AWSINGUTIVING 1(0-2-1)
dusumalulagTinmmeanisinens 2 o )
Academic English for Agricultural Biotechnology 2
110373 AIWSINGUTIVING 1(0-2-1)
A1USUMALLLaETININNINISNEAT 3 [ ) [ )
Academic English for Agricultural Biotechnology 3
110381 @uUNUN 1(0-2-1) ° ° ° ° ° °
Seminar
110461 g§5NaMNAlLlagIIn 1NN YN -0-
0461  gsnamemAlulagyaniminens 3(3-0-6) ° ° ° ° ° °
Business in Agricultural Biotechnology
2.2.2 A¥aen
110305 &353mewazn1susumIvasiungle 3(2-3-5)
ANITWINADULATEA
o o o o o o
Plant Physiology and Adaptation under
Environmental Stress
110306 LASDIBMAITNISAMSUNITIN 3(2-3-5)
NINDUAUBIRDANILLASYAbUNY
o o o o o o
Instruments and Methods for Measuring
Plant Stress Responses
110307 dayanussavslunmsuitinisinuesuuudedu  3(2-3-5
URy 2 d (2-3-5) ° ° ° ° ° ° °

Al In Sustainable Farming Practices
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L 4 = v a L =
HNAANWINIILIBUINTNNINIFIUAUIATEAUIANANEI 2565

NHUAYY/ 918797
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLOT PLO8 PLO9 | PLO10
110330  L@@a N UNBNITNEAT 3(2-3-5) ° ° ° ° ° °
Cell Biology in Agriculture
110331 ‘viaﬂmimiawmﬂmaQaLLaumiUivqﬂGﬂ% 3(2-3-5) ° ° ° ° ° ° °
Principles of Molecular Markers and their Applications
110332 WugmansUszgnalunisusuugenugiieg 3(2-3-5
: : A ( ) { { { L o { {
Applied Genetics in Plant Breeding
110333 walladTanmianitossu 3(2-3-5
( ) { { L o { {
Introduction to Yeast Biotechnology
110334 wirlulad¥inwdniuniawu 3(2-3-5) ° ° ° ° ° °
Introduction to Biotechnology of Aquatic Animals
110335  Mswziieeaadnikasn1sUszendly 3(2-3-5)
Tusruwmalulagdinm [ [ [ ) ° [ [
Animal Cell Culture and Biotechnological Applications
11 15 Renilui 2-3-
0336 ansnAugIluiy 3(2-3-5) ° ° ° ° ° °
Plant Secondary Metabolites
110341  wanmalulagnisuin 2-3-
03 anmalulagnsmsd 3(2-3-5) ° ° ° ° ° °
Principle of Fermentation Technology
110342  ¥ANNITNUFIUTBINTLUIUNITUEN 3(2-3-5)
mamalulagyanin [ [ () ) [ [
Fundamental of Separation Process in Biotechnology
110351  WALANISIILUNPAUNIINIINITNLAT 2-3-5
03 ; 32:3-5) { { { ] L { {
Techniques for Agricultural Microbial Classification




91

L 4 = v a L =
HNAANWINIILIBUINTNNINIFIUAUIATEAUIANANEI 2565

NHUAYY/ 918797
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLOT PLOS8 PLO9 PLO10
110352  uepARlukuASEwazNsUTEENALY 3(2-3-5)
Tusruwmalulag@inm ° [ ° ° ° °
Actinobacteria and their Applications in Biotechnology
110353 mAluladiin1nn19gaTyinen 3(2-3-5)
waznstiuselevigaunidludniun ° ° ° ° ° °
Microbial Biotechnology and Uses of Microbes in
Aquatic Animal
110354  AUNIINIALNAY 2-3-
0354  AUVSENAALNA 3(2-3-5) ° ° ° ° ° °
Microbial Insecticides
110383  1399@W1ZN9 3(2-3-5)
AunALUlagTININNAITNYAT ° ° [ o [ [
Selected Topics in Agricultural Biotechnology
110412 wialulaginwlunsusuusanusgan 2-3-
0 wialulag¥innlunisusuusaiuging 3(2-3-5) ° ° ° ° ° °
Biotechnology in Rice Breeding
2.3 Ine1dnusIZAUUIYYINs
110382 menfinusszauueyges 1 3 nEAn
i ([ J ([ J ([ J [ [ [ ([ J ([ J
Undergraduate Thesis 1
110484  neniinusszauuieyges 2 3 nUEAn
i ([ J ([ J ([ J [ [ [ ([ J ([ J
Undergraduate Thesis 2
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NHUAYY/ 918797

L 4 = v a L =
HNAANWINIILIBUINTNNINIFIUAUIATEAUIANANEI 2565

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 PLO9 PLO10
2.4 annadne/Mnausy wisinsuludrsuszme
110491  msAneusunsernulusaUsziva 6 N7
International Academic or Professional Training * ° ° * * * ° °
110492  annafinw 6 N8N ° ° ° ° ° ° ° °

Co-operative Education
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2. nagnsnisdamsfne liiluluaanaansnisiseudvesmangasluudazaiu

HAAWSNTITeU;
YaInangns (PLOs)

fanssunsiSeuNSaaU

ASn1sUsliuNG

A1uA143 (Knowledge)

PLO1L: eBunemdnnisuazvguii
dAgy Tuananigmalulaginin
NNNSNEAT AUEEUVDS
NENEINTTTFUYIR AVITTUAIYING
91915 HaZNEASNISUTBULS

1. U55818 Usenaununsidenisasy

g SEaR UM ORI I8y

2. AANTIUNNSITYUNNTABULTIGN

(Active leamning) L¥U N150UADY
msldnsdifnw nslddenisasy
vannvane nmsanvuiiniondu

o uavnsvuuunmaeuludu

Seu Hudu

3. waniaguseussevineldn
4. Uftamsluiesufiang
5. Tuamy/s1891u

1. yhuuunaaeuanuslunusey
AsdauNanenIA Lavlatenia lag
lvUpapusniouazUsily

2. Ussiiunnugnieavsonny
Aetawesdnaufiduiusiumeany
wiaUsziiuiiony Tnslinzuuuny
NTTIfTIUA WU keywords, 49
SUAUALAMNIN 138 rubric score
3. aaunnluany/sea tagUseidiy
910 keywords, NFINTUAUNN
AN %38 rubric score

4. nsfdausalufanssufidue
Tnglduuudananginssulunis
Uszldiu

5. AmualvigSeudeslasungiuy
SmRInAanssuavue 1nndn See
az 60 99eiRiNUITHATNENS
Bouiiaania

PLO2: 85UN8UDANUA 13D
wnsudAgiiAdestunudu
WwAlLlagdInIMNIINISINERS Lay
wdnmsUssfunudsdle

1. U588 Usenauiunisiddeanisaay

180138 de UV oI 0y

2. AANTTUNSSHUNTADULTITN

(Active leamning) L¥u N15AUADY
mslénsddnw nslddenisasy
viannwany nsantuiinionndu

By waznsvhuuunadeyluty

Seu Judu

3. fanssunsiseunsaeu tngly

nsdifne (case study) iteraue
WITmAueAUeY

3. uaniasuiSeudszninidn

4. Tunw/s1e91u

1. UUnAgoUANS lUANUS Y
AMSERUNANNNIA LazUanenia lng
T vpapusnienazUsie

2. Usgiuanugneieevnseniny
Hetemwessnaufiduiusiumeany
wioUsziuiiony Tnglinzuuumny
Wnauaifitvun 1wy keywords, 13
INFUAUMIUAMAIN %38 rubric
score

3. A lun/ g9 Tnguseidiy
211 keywords, N15INTUAUAL
AN 38 rubric score

4. uwuuUssiiiunug anudnlaly
nsdAnwfinduenun efuselu
ooy lagld keywords 3o
rubric score

5. msidusaulufanssufidmue
Tnglduuudananginssulunis
Uselilu
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HAAWSNISISEUS
vaInangns (PLOs)

fanssuNSIIUNTaDU

ASn1sUseiiiung

6. AmualiRiseudadlasuAzLY
swanAanssusisun 11nnin $os
az 60 3998NRINUTTANATNENS
Bouiiaania

PLO3: amnsaufumaulu
WosfuRnisinalulagdinimmi
nanunsle

1. ussee Usznoudunslddenis
dou lngensdlaou

2. fANTTUNITITHUNMTABULTIIN
(Active learning) Wag N1SSHUTT
Uszaunsal (Experiential learning)
NnMsUJuRNIsNeaes

3. M3AnwIgaU Mo TiAUANY
Hudu

4. Tunu/s1891u

1. Ussidiuanuiuasyinuelag
NTADUITIINIFIU NTADUNAN
1A uazn1saeulanenia 1nees
WJumsasudediou nionsasu
UHUR auanuminzauveIuns ey
2. UszidluAnugnees v3e Ay
TIUNYIeinwenLUNSEU tagln
ATLULININ TR VLA 19
keywords, NM5INBUAUAUALAIN
%39 rubric score

3, msidiusalufanssudidun
Tnglduuvdunanginssulunig
Uszidlu

4. Amualiriseudeslasunziuy
sRnARnIIITA 11nndn See
Az 60 319NRINUTTAHATNENT
Bouiienanis

PLOG: THmaluladansaumnelunis
AuAarInTEitayan1
WugnssuAgesiy
waluladdinmmenisinensia

1. 53818 Usznoufumislidens
dou lngensdiaou

2. fANTTUNITIHUNMTABUTIIN
(Active learning) Tiunmsiasien
wazUsziiuluguuuy Problem
Base Learning 14U n53LAIEH
nsdAne Wudu

3. UuRnislureauuiing

4. Tunw/senu

1. MIgpUNIRINLUUNAdoUlneLL
nsUsEENAANINImNg e inldiu
NMsURURL Tnelinzuuunannousii
AU LU keywords, N13IADUAU
MINATAIN %38 rubric score

2. aaunluany/seanu tneUseidiy
911 keywords, N15INTUAUA
AN %38 rubric score

3. msildusulufanssudidivun
TnglduuudanangAnssulunis
Uszldiu

4. Mvualidiseudedlasuas iy
SYuaNATNSTUT VLA 11NN Soe
Az 60 399NRINUTTAHATNENS
Sauﬁﬁmmi’a
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HAAWSNISISEUS
vaInangns (PLOs)

fanssuNSIIUNTaDU

ASn1sUseiiiung

PLO5: AATIZAUAZLEUDLUINIGNTT
uAlvdgmidnumaluladdininmig
nManunsle

1. U818 Usenaununisiadanns

dou lngensdiaou

. Aanssunsiseunsaeu tagly

NIAN®I (case study) LWOULAUD
WIaTIAUBAUTY

- AANTIUNSLTEUNTADUAIIN

(Active learning) LU N15O1UABY
msldnsddnw nslddenisasy
vannviane nsaavuiinidendy

Sou uaznsvuuuneaaeuludu

Seu Judu

. MyapuUlaginUH UAISN5ARWUY

creative thinking LazluIAA
HUsEnauNTS

- MsseuswuuldsuUTEaunsalng

(Hands-on Experiences) NM3fn®19)
U ULaENSAUANY

.MsefuTengudesiienaniieu

Seusiuimaitymedis
A5719855A98Y

7. UjuRnsluesUfinng
8. TUU/51891U4//a9U

1. Msussfiuanuaunsalung
WARIALAAALAIEITN5AR
Awnsgiedadusyuu Ingli
ATLLUANILATTITTIUA W
keywords, N153ASUAUATL
AN 38 rubric score

2. MmyUsziliuauansalunig
Usggndnnusiftenanldiuns
U URldegagnssamnyauny
wnaifirnun Tnglimzuuuny
WNUaITiIUR 19U keywords, A3
IPBUAUAUAMNTN ¥5D rubric
score

3. NMIEDUNIOVUUUNAABY LU
UstfouagUsily Milfunisuszegnd
ANUSIaguuldiun1suon
16 Tngliasuuunmunaeifisvun
15U keywords, N15INDTUAUATL
AN 138 rubric score

4. aaunnluany/sea tnguseidiy
911 key words, N1FANTUAUATL
AN 138 rubric score

5. mMsidusalufanssuiidmue
Tnglduuudunanginssulunis
Usgiiu

6. NMSUNFUBLATITN, AIUNTINTA,
A5t UINe NS waviay
enlinusatuauysel Aiu
Annulaga1913ESuRnYeU
183 I TINUS wazenssd
Usnuwnineniinus Usziiulagly
rubric score

7. UssllunansuuRanuania
Anwannistiausuesiidniay
wusenuatuauysal My
Ananulagenssiivinwnania
TngltuuuUsyiliuaniadne

8. AmualiriseusadlasuAzLY
shuRInAaNssURIvLR 11ARTn
Sovay 60 Jvrdiodussanadns
MsBouiinanis
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HAAWSNISISEUS
YaInangns (PLOs)

fanssuNSIIUNTaDU

ASn1sUseiiiung

Arunnwe (Skills)

PLO6: LamavinwenIsdeans
dusutEURUNNYITBINU
WAlLAETININNIINTN AT bA

1. MSENTIN®EAUNSELEUDIIUM Y
nsyaazn1sleu lnsanizly
3UJUANS

2. MsARUNBINYINwEN15EDENS

AMwdanguluseivniwsingy
WRMNsdmsumalulagiinn
MINTNEAT Inge1asdiaeu
$AUNIIFITURAYEUTIETV

3. MSHNYINYEATUAITUHEUBIIU 19

NSNALAZNSITEY MNULAL LAY
naugas MimtLse

1. Uszfiudszdndamenunisdoans
AMSUNEUBIIU INNITALAR
WNIUA YAGNIIINIG NTUAINTgY
warn1sdeuiiouaning wiouans
wwAn laeld rubric score

2. m3UspdiunadugrdninFouslu

NEANINGUAUATNTHOANT

1891913855 URAYOUTIEIN Uay

famualienassfivsnuUsy s

PANMAURAMUNANITLIYUVY

Janlusreivsinan

- mMsUssiugunwietiiaue e

NSUNAUDHANITAUAIINTD

iR lngerasdfaeuly

seddiAanssunshaueves
dn Lﬂu;:ﬂﬁmuuummmm%ﬁ

W

A%UA LYY keywords, N13390
BUAURIUAMAIN %38 rubric
score

4. Usziiunan1suaualagasiy,
AMUNINT, warNISUBINU
Inenfinus MivRnnulag
919150E SURAYOUT I
neninug uare1a13eTiunwm
Inefinus Usziliuleeld rubric
score

5. Usgiliunanisuiaueaninadne
yoslian fuRnalageransdi
Usnwanna lagluuuuuseiiiuan
Aafinw

6. Mvualvidiseudoslasunz iy
smaInAenssURavLA 11AAI
Fouay 60 F99zh0INUTTANAANS
MsBeuiinanis

PLO7: @1115057U5 L38UL589
AN wazazUUssinudfyven
o ensileusioauda
Jnsie

LHAl N weAuAI81Y NISISEU
369 AaTen wavagUusziud Ay
Yoo ioTousenuds
s MnuRnaulagenaise

Hanulusgdnninsdeusieny,

-MsUsediuanuaunsalunig
AN uazazUUsunuddy
meisnsAnlnseiegaly
JPUU RINNSYIUUUNAGRY N3
dou UavannInseau lagli

—_
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HAAWSNISISEUS
vaInangns (PLOs)

fanssuNSIIUNTaDU

ASn1sUseiiiung

& Yo

91915INS URNYOUS 18IV IEUNUN,

Y
=2

anssivinudineinug uas
ansdivinuaniadne

2. AANTTUNSSHUNTADULTITN
(Active learning) Fitiuns ATz
wazUsziiuluguwuuy Problem
Based Learning LU A53LASIZH
ASAANEN

3 MIUDUNBUANAUATTIFEY
IHnsieseinazAnagradussuy

ASUULANANASITIFTIUA L7
keywords, N153ASUAUATL
ATAN %38 rubric score

2. AN MYRaL I Inusaty
auysal Mivinnulage1anse
HSURATEUTIEININGTINUS Uay
919136 nwTIne s
Usziliulegly rubric score

3. AMNTNYBAIANTIBNUEVAAAN
advauysal Mivdnnulag
o1913EUSnwavia Tnglduuy
Uszilluaniafinm

4. Amualigiseudedlasunzuy
TIANANTIIRMLA 117N
Sowvay 60 F99zh0TNUTTANAANS
MsFeudfianemis

#MUa585551 (Ethics)

PLO8: Uan108NaNTSiAMETIY
FYTITU LATATTYIUITUNN
1015

1. msaeunazliauInuneiLae
YBAUUANIINIUTSYTITUNIG
31015 @oAuNInlUTIBIBIA 9

2. ANSYNAIBYMNTWANYINILUNGN

558IUTTUNIFIBE 1N AITYILAY
fpg19TIUNENEDY

3. MITPYTIYALBEANFNT ey

YOMAUAFINSUNINTTUNITHELUNIS
AU BAYNITANIUDENITALIULND A
AREANIRNGERH

1. M3UsEIUNGRNITUAIUADIL
Fodnd laiyainlunisaey laifing
ARABNLUIW/91897U kazdins
$eBsmuvdnmsiigneios

2. MIUsTUANUYNFABAMINTAY
VWIAUAR AUANSITU 38555
WAZATIYIUTIUNINIFING AINNTT
UMDY N15AUTIY Lazn157
WUUVIREDU

3. Amualigiseudedlasunzuy
TwRNAanssITavLn wnnd Yeu
Az 60 319NRINUTTAHATNENS
Bouiiaanis

fudnenzyAna (Character)

PLOY: LEAIDDNIIANUATIABLIAN
LAYAUSURATBUMABNTINT NbATU
119UYLNY

1. AINTIUNTTOUNTAOUTIIN
(Active learning) MLUUNTHAIUTIN
Tureaiseu

2. AMSUBUTLIPNUANYIAUAINIEY

AULDILATANAIUNGANTIUNITANY

3. MITEYTUALBEANAN Lo

YOMNAUAFINTUNINTTUNITHEEUNS

1. fnswedoidiSou wavioanisas
U PIUARAINITIA V1A a1 @8 d9
At vie luldssu mudildnnasiu
3

2. Uszifiunsildusaulufanssudl
mvun TnelduuudanangAnssulu
nsUszitu

3. Mvualideudedlasuns iy
SAuANAINTTUT VLA 11NN Soe
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HAAWSNISISEUS
vaInangns (PLOs)

fanssuNSIIUNTaDU

ASn1sUseiiiung

AU BAYNITANIUDENITALIUND b
AICIRIRIVEIREY
Y

az 60 399whRINUTTAHATNENS
Sguinannie

PLO10: amnsnvhamusamifugu
1 sislugugghiuazdomu neld
Samsssuivanvansuaz Ay
Anutuiiumnsig

. ANTTUNSIS e URDUNLNISINaU

nauwagfanssuduasulmienuy
S WeauinwesEnIneuana

(interpersonal skills)

. MITLYTAZIBEANAN LAY

YANUA FINSUNINTTUNSIBU
ANSADU WaTN1TENUOYNTALAU
dialiglSeuu iRy

. MSENNUNTANNIRNNNADILNT

1. M3UszidungAnssusunsliaIu
sulunsiaungy Ingeanse
Haeu uwaraundnaelungy tngld
rubric score fildnnassaaily

2. MsUsziupnuianelasu
AaIsaluMsTaLTNUgRy
NKUIENBUNS InLElmAania
A Mfudaailag 8191587
Usnwania leglduuulseidivania

Jsgnaunisg

nusuiugduluaniuy

Anen

3. MFUTTANAAWSN1TITUINAAIsvausas Ul WadudnisAnen

Fut NN3UITAHAANSNTTEUVRMENEAT (PLOS) ABnsiiudeyanisussy PLOs
&ad | PLOL aSuremdnmsLarnguiiidiAny Tuavnin 1. Ussiluagiuuazauain CLOs vasseiniiieatos
Tutm wialulaBTnmmanisiness pudiduves |2 nan1suszdiunues (Self-assessment) 783ian

VEMEINTSTILNE ANUTUATINEIMS ey
numsnssudadule

PLO2 eBunederivun vie wnsgruddiiiAsades |1, Ussiliunsuuuazanann CLOs vesseiuiiiieades
Aunumumalulad@inmmisnisinens way | 2. nan1suseiliuniies (Self-assessment) ¥04iidn
wadnnsUszdiuaudesls

PLO6 uwanainuensdoans dwiuiaussud 1. Uszifiupzuuuazauan CLOs wesgivfiiesdos
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PLO7 @"313039U57% L38US83 1AT129 wazagy 1. Usziflupzuuuazauain CLOs vaassiviiiieates
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wnumsnssudeiule
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PLO7 a@113059UT SHUlSed AT e uagasy 1. Usziflupzuuuazauain CLOs 18assiniiieatos
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Fy1n1sle




100

D

Ree

NN3UTIAHAANSNTS8UVRMENEAT (PLOS)
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3. NAEINTENTINTANBINUNANGAT
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WAZINAINNITUSEAUAMAINNTAN YV ING Y AUTIEazLBenmal

1.1

1.2
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107201 siugmandiiy 3(2-3-5)
Plant Genetics

MNMIUUBLAFAY NYNITEENBASNBUENIITUINTTUVDUUUAR
sruvduiuduesiiy Iinennsnaunaslusssuyfvesiivdinen n1s
Tnsesidweluilundoavesiiy Wugaanslulslanatadu aau
wannuatevesiuaulaslulay Swing msleseinszuiunmsvesiiy
unsnateiug MinzinuulsUTIunsiugn ISy

Plant cell Mendel’s

reproduction, natural pollination biology of angiosperms, plant

division, law of inheritance, plant
nuclear DNA organization, genetics of the cytoplasm, variation in
chromosome number, linkage, analysis of plant process through

mutations, analysis of genetic variation

a o a i
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110211 wdnf@nddmsumalulad@aninmis 2(2-0-4)
MINYAT
Principles of Physics for Agricultural
Biotechnology
autRvesaans namansiugiu namanivesiua wiuwaynIs
BUSNUNAINY guvnaaEnS wasuas$ad ulwdnliih Usingnisel
Ay inaluladNANdRIRa fogansUssandldfandlu
walwlagTinmniansinuns
of Matter; fluid

mechanics; energy and conservation of energy; thermodynamics;

Properties fundamental mechanics;
optics and rays; electromagnetism; wave phenomena; digital
physics technology; examples of applying physics in agricultural

biotechnology

P o a i
srevfivia vl

110212 FuafilluvSuninens 3(2-3-5)
Biochemistry in Agriculture
- o v e e
wivesanstiluana aslulewnse Ly daedlelvduaznin
o an - o P PO p
Teddn nsmeziilunaylusiu eulwivavlaoulyl Fandsnueans
waueaTuvesasTiluana nsduasgiuas Fuadlunisinuns
nannsuasinueiialuRnisvosnswseutnimes wiedlouas
oL o [
matianedauedl awnlnsalal Tasuilans il nsdldnwiunisinens
Chemistry of biomolecules; carbohydrate, lipid, nucleotide
and nucleic acid, amino acid and protein, enzyme and coenzyme,
bioenergetics, metabolism of biomolecules, photosynthesis,
biochemistry in agriculture; laboratory principles and skills in

buffer preparation; instruments and techniques in biochemistry;

a o a i
srevfivi vl

252110 edaeansidosy 3(3-0-6)
Introduction to Mathematics
awditugiunsndnmans feidusaznsmosilaiu iy
wagaunsu Lma@é’ﬁgﬁyaﬂﬁu warnsldlusunsudmSudAuiumie
ALAAENS
Basic concepts of mathematics, functions and their graphs,
sequences and series, introduction to calculus and using program
for mathematical calculation.
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Fundamental Calculus
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d1sensuTulse

Litmits and continuity of functions, derivative of functions
differentials,

application, techniques of integration, separable first-order

and applications, integral of functions and

differential equations.

255112 wdnada 3(2-2-5)
Principles of Statistics

L.Lmﬁm?‘vyugmmmﬂﬁa adflanssan Bmafusaunudeya n1s
Ssgitoyadosiu anmiendudesiu msusnuaseminazdy
YeIfLUTEN N1TUANUVRIIETA N1TUTTIUAUAENITNIAADY
amﬁgwa’m%ﬂiwmWﬁmaxaaqﬂdu ATIATIEIAIUUYSUTIY
MSIATIZINSaNaDELAANEUTUS wavnsvadeulamasdo

Basic concept of statistics, descriptive statistics, data collection
method, introduction to data analysis, introduction to probability,
probability distribution of random variable, sampling distribution,
estimation and testing hypotheses for one and two populations,
analysis of variance, regression and correlation analysis, Chi-

square test.

a o a i
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256103 iadlilowiu 4(3-3-7)
Introductory Chemistry
Y3unaduius Tassasseznen msnsauazauifvesss Wise

wil ansazane augainll nsa-ua uiid vewds veunas inflgamna

256103 ailidesi 3(3-0-6)
Introductory Chemistry
1Asas90Enon AN519s 19 kAzaN AT Wussiadl USuiaens

Fuitus veauds ufie veuvanazasavats aunaiall guvnadans

- USUaninuauniag
fin lnausnnia
UTSU188ONIN
MAUUR uazUsu

mans inflaaumans il iniidunisuaransTaluena il | saumandied el infiduniduszarsiiliana wiidwndon | Meduiesein
dawanden arsUszneuvessniisumiinuazunsuddu el | asusznevvessiguyvdnuazlavensiuddy iadionamnssy uazied
geamnssu wildundes Tumdes
Stoichiometry, atomic structure, periodic table and Atomic structures, periodic table and properties of elements,
properties of elements, chemical bonding, solution, chemical | chemical bonding, stoichiometry, solid, gas, liquid and solution,
equilibrium, acid-base, gas, solid, liquid, thermodynamic, | chemical equilibrium, thermodynamics, chemical kinetics, acid-
chemical kinetic, electrochemistry, organic chemistry and | base, electrochemistry, organic chemistry and biomolecules,
biomolecules, environmental chemistry, representative and | environmental chemistry, compounds of representative and
transition elements, industrial chemistry, nuclear chemistry. transition elements, industrial chemistry and nuclear chemistry.
256113 UftRnainiidesdu 10-3-1) | - sefwlmidliann
Introductory Chemistry Laboratory nsuenufuAng
ViR aiAeafuIuasduiug audd aoadinivl ufa auna | eeninaniv
wll mudeuvesUisen dnsnsiinuisen nsn-ua wadlwitued | 256103
UaEN1INARBUNLIAL VRSN TBUNTInuvy ey
Laboratories related to stoichiometry, colligative properties,
gas, chemical equilibrium, rate of reaction, acid-base,
electrochemical chemistry, and tests for organic functional group.
256121 pdldun3d 54-3-9) | 256121  \afduvisd 3(3-0-6) | - USuandnwaumiae
Organic Chemistry Organic Chemistry Anlponennia
Tassadeautinily n1s3ende n1swIounasufAseonves mmigﬁaaﬁwﬁmfﬁ"umﬁ%w%'éIﬂim%ﬂﬁawauLgazlau%lmﬁu UFILILDBNIMN

A ae . Y e o A . -
a159unIdussLanang q loun dawau dadu dala welsuifn
lelasaisueou sasunluuslalau woaneged Huea Bises nsnasus
aa o ¢ o A e - -
AN LAazoYNUS danlen Alau iy ansUsznouawmelslenin
Study of the structure, classification and nomenclature of
organic substances. Stereochemistry, reaction and mechanism of
organic compounds. Aliphatic hydrocarbons and their reations
including alcohol, ether, aldehyde and ketone, carboxylic acids
and derivatives, nitrogen and sulfur compounds. Aromatic

hydrocarbons and derivatives.

veeAuau Wusziadl JUs1euararsUsznaudunid nsdiuun
w&'ﬁaﬁ%’uuazmiéﬂu%amiﬂizﬂauauw?éﬂixLmﬂm‘N 9 anoslownil
YosanUszneudun3d sllavesUisenaiidunid nsdniuuaznaln
YaeUfizen ¥lnvesiinansjisen auaudfuazufisenaiives
a1sUsznaulalasaisuen uazeyiud laun asusznoudaiau Safu
dalaid azlsurfnlolnsasueu daraiglan dises Huea tofiu uay
ansnduiiiimianfueia liun dadleduazAlau anfusndanuazey
fius

Introduction of organic chemistry, atomic structure of carbon and
hybridization, chemical bonding, shape and properties of organic
compounds, classifications and nomenclature of organic compounds,
stereochemistry, kind of organic reaction, intermediates and
mechanism, properties and reactions of hydrocarbon and derivative
hydrocarbon such as alkane, alkene, alkyne, aromatic hydrocarbons,
alkyl halides,

carbonyl family such as aldehyde and ketone, carboxylic acid and its

alcohol, ether, phenol, amine compounds, and

derivatives.
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Organic Chemistry Laboratory msuenufuAng
N1SMALADA IANADUMAT NMTANKEN N15T2TA N15adA N5 | 89NNNINIY
ndu Tasulnnafluuuiinung aweslendl nsfnwiandfnisnienw | 256121
waziafinamyilenduresansdunid
Boiling  point and  melting  point  determination,
recrystallization, sublimation, extraction, distillation, thin layer
chromatography, stereochemistry, physical and chemical studies
related to functional groups of organic compounds.
258101 Fvinendesdu 33-06) | 258101  Fmeniowdu 3(3-0-6) | ALAY
Introductory Biology Introductory Biology
AuantRvesdditin sufouitniainermans asindves AniaRvesEdidin sudouiimanemans asindivesdediTin
443 Tnssaranasunuodduvesad stugmans Tassaiuuar | Tassadauay wunuedfuveusadiugmanslasaiauasuihiive
wihflvesiiy Tassadauazniiniivesdnd nalnnafin 3¥aunts | v Tassadeaswifivesdnd nalnnsfnifaunns anusainvane
AAVEINVa1BesAiliTin Ufduiusvesdeditionardunndon | vesdsliin UjduiusvesdediTinuaruanden warngingsy
LATNEANTTY Properties of life, Scientific methods, chemical building blocks
Properties of life, scientific methods, chemical building | of life, structure and metabolism of cells, genetics, structures and
blocks of life, structure and metabolism of cells, genetics, | functions of plants, structures and functions of animals,
structures and functions of plants, structures and functions of | mechanism of evolution, diversity of life, interactions between
animals, mechanism of evolution, diversity of life, interactions | organisms and environment, behavior.
between organisms and environment as well as behavior.
258102 U{URNTIINEN 10-3-2) | 258102  U{UANsIINEN 1(0-3-1) | Aadi
Laboratory in Biology Laboratory in Biology
aulasadeluiesuijufinig ndesganssad lwaduazoes anulaendeluiosUfiRinns ndesganssel waduazoesunuad
unwad Msuvawad msmeneadnuazifugnssu mnuvatnvats | nsudawadnisiievendnuaieiugnssy aAvavainvansvesdsdidin
vesiadi®in Weuefiy Tnswadrwarnisinuresiiv Tassaduas | eideiiy lnswadruaznisvauvesii Tnssadauazmsinuves
nsihnuvesdnd duaine) &l dueiven
Laboratory safety, microscopes, cells and organelles, cell Laboratory safety, microscopes, cells and organelles, cell
division, genetic inheritance, diversity of life, plant tissues, | division, genetic inheritance, diversity of life, plant tissues,
structures and functions of plants, structures and structures and functions of plants,
functions of animals, ecology. structures and functions of animals, ecology.
258341 Wugrnaniuazitmuinis 3(2-3-5) gnians eI
Genetics and Evolution
ﬁuiwwaaﬁuqmam%mimamamé’nwm:ﬁuqmm AU
wusUsludnuagiugnssy fugmanivesussvinsuazdfamuing
YosAsiTin
Basic principles of classical and molecular genetics, physical
and chemical basic of heredity, fundamental concepts in
population genetics and evolution.
261103 Wandidedu 4(3-3-7) YNLANSIEIN
Introductory Physics
adamansildluiiand ngnisindoud usdliiudas vunas
wdsau Tuwudunagnisey maadouiiuuunyy autRvesaans
namansvedlua Usngniseinduuasinesd tmaslu
Towndind wiwdnlwih 2eastuitndosdu Mandgalvai
Mathematics for physics, law of motion, gravitational force,
work and energy, momentum and collisions, rotation motion,
properties of matter, mechanic of fluids, wave phenomena and
chaos, thermodynamics, electricity and magnetism, basic electric
circuits, modern physics.
266201 qadvinghly 4(3-3-7) | 266201  qa¥vinmehly 3(2-2-5) | - Yuanduaumize
General Microbiology General Microbiology fin
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Tassaauagminfivossadadiunid 01m1s n1siaSeuagn1sauiug

2
<
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Structure and function of microbial cell, nutrition, growth and Structure and function of microbial cell, nutrition, growth and
reproduction, metabolism, control, classification of | reproduction, metabolism, control, classification of microorganisms
microorganisms and genetics their significance on food, industry, [and genetics, their significance in food, industry, environment,
environment, medicine and public health. medicine and public health.
411221 Fuadl 4(3-3-7) yNLENTIEIV
Biochemistry
Anwinmuandduazlassadisvesarsiiluananie q laud
arslulawnse afin nynezfilu TUshu nsndianddn nalnnisiss
UA%en wazvaumansvaeulydl sosluunazlaruinis Famdanu
MRS N1TUARIDBNLAYNITAIVANENBAEVITRUTNTIU N15AIVUAN
nszuUNIsLNUedTuaelusinie 3viveluana Transauna
aalvsalad wazn1sinszildaliun nsvageunisiulense
Msnageudfia n1snageunseeziilukazlusiu saumansves
toulasl nMavedeunsniinddn waswadan1ad@ineluana
Study of properties and structures of biomolecules such as
carbohydrate, lipid, amino acid, protein, nucleic acid,
mechanism and kinetics of enzymes, hormone and nutrition,
bioenergetics, gene expression and regulations, regulation of
metabolisms, molecular biology, bioinformatics, spectroscopy
and quantitative analysis, testing of carbohydrates, lipids, amino
acids and proteins, kinetics of enzymes, analysis of DNA and
molecular biology techniques.
2. 3y nanizau 2. Fpnanizau
2.1 3u1UsAU 26 wiaeia 2.1 Fu10sAU 34 wdein
110101 ANSHAANINITINEAT 2(2-0-4) | 110101 ASHAANIINITINEAT 22-0-4) | USureSungsein
Agricultural Production Agricultural Production
mmﬁﬂﬁgy‘uaamsmwiﬁiammﬁummammi R ARG AGH] ANAIAYTDINITINYAT depuifupinise s LATYENI deny
anmwandey wagnisldinaluladadelmifieniswauiszuy | anmwindon nsldmaluladadelniifientsiauiwandanig
n1stnwnsveslssdlnenazuualinveslan danudilalundn | msinwasvesUsswdlnouazlan wanassinginisiaiyvlnve i
aInensiaiviavesiiniasvghiavdniid iy naanssuuas | iesvghavdniididy nsiemnssuuazszuunisUgnii nsdanisiu
szuunsUgnite msdanisiusaste wasmsiiudes fanudnlely | wazds wazmisifiuies fanudilsluvdninermaniuazmalulad
wéninemansuazmaluladmandndaiidostu msldomnsdnd | niswdndniidesdu nisléermsdnd nsidosglussozeng 4 uas
nsiaeagluszezens 4 wazndndamiandad nanSugiandnd
Importance of agriculture on security of food, economic, Importance of agriculture on security of food, economy,
society, environment and the used of modern technology for | society, and environment; modern technological applications for
agricultural production improvement in Thailand and the | improving agricultural production in Thailand and globally;
world’s trend. Understanding physiological aspects of plant | physiological aspects of plant growth in major economic crops;
growth in major economic crops, cultural practices and cropping | cultural practice and cropping system; soil and fertilizer
system, soil and fertilizer management, and harvesting | management; harvesting technology; principles of science and
technology. Understanding science and technology in animal | technology in animal productions, feeds, husbandry, and
production, feeds, animal husbandry, and animal products. products
110102 MSUFTRGIUNTNERNIINITNYAT 20-6-3) | 110102 MsUFTRIUMTHEIINITNYAT 20-6-3) | AuAY
Practice for Agricultural Production Practice for Agricultural Production
JuRnsdmsunisndnsiunisinuns iunisuanfigiasegia YuRnsdmsunsuaniunisinens wiunskinfivasugnaven
winfidrdy mssuunfusazniiasziesusznounaaivediu | fddy mssuunfueznieszesduszneumaniivesiy szuu
mImuANuaalsndngiy szuunmsedndnd nsdanisvhsuuaz | nswdednd nsdanswisuwarguninded miﬁﬂm@muuaﬂamuﬁ
Ej“umwﬁ'm'j miﬁﬂm@d’muaﬂamuﬁ Laboratory for agricultural production emphasizing on farm
Laboratory for agricultural production emphasizing on farm | practices in major economic crops; soil classification and
practices in major economic crops, soil classification and | analytical method for chemical composition of soil; livestock
analytical method for chemical composition of soil, insect and | production system; farm and animal health management; field
decease control. Livestock production system, farm and animal | trips
health management. Field trip included.
110103 NWATHIRILE 2(2-0-4) YNLANSIEIT

Smart Agriculture
anudidesuieatunishnianynsuiur msfanswsulae
nelulad Tavordedeyaiiugiu suumsdnnsufoimsnani
aglulsaFeu msdanisanuidunisinunsuasnisussgndld
waluladegraminganlunisudn nMsduasunisinunsdmiunig
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Basic knowledge of precision agriculture, farm management
based on database and technology information, green house
production system, management on knowledge and
technology application in agricultural production, agricultural
extension for smart farming system.
110104  nsUFURGMUNEnTSRTeY 2(0-6-3) gnianseIn
Practice for Smart Agriculture
wdnnsietunisliveundiedunaninineaslun1snauaunis
wnzUgniivwaznisdanisvindu Anvudertuszuuansaumanis
9fifans (Geographic Information Systems : GIS) LLazﬁﬂLﬁU“ﬁai&a
manmsinumsuuszuuduledifowsuns iwﬁdmﬂ?auimiﬁwqiﬁﬂ
vudedinneaulatiuaznisaueiotis msaenusiunsmagsia
Tneadoimeluladasaumndlusuan wasdunosiin
Principles of agricultural applications in crop planning and
farm management, study on Geographic Information Systems
(GIS), how to manage agricultural data and information, do
business on social media and networking, and build business
security using information technology in the future and the
Internet.
110103 nis¥amsdngiandosdu 22-0-8) | TeIvialn
Fundamental Pest Management
nannsdngiiy Audidgvesdngity uasnsianisdngily 1
wiias 31 uazSuity ey
Principles of pests, importance of pests, and pest
management for controlling pests such as insects, fungi, and
weeds
110108 UfdHnsnmisdantsdngiimdasiu 200-6-3) | TeIvualn
Laboratory in Fundamental Pest
Management
m@ﬁﬂmﬁ@miﬁmgﬁmﬁymﬁu miﬁﬁmLLaxmiﬁnm@mulu
ufhnunsnssuluietiu
Basic pest management techniques; surveys and field trips to
investigate agricultural areas in local areas
110121 walulaBnmdununsuasdanndey 202-0-8) | s1eAv el
Agricultural and Environmental
Biotechnology
anudAgy waraudmh Tunmsussendldmalulagdinom lu
MIinuasededidu nMadansminenssssued waznsiuiiedunis
LU?%IEJHLLUHQHJ’HWLL’mé)@llsJﬂqm aufunatmisasueu Asueu
V!mW%uﬁ NOVINY A385TTH Uszifuansnsay mmvasnfeniadanin
wazn1sUszduarindes
Importance and advances of biotechnology applications in
sustainable agriculture; natural resource management, and critical
climate change adaptation, carbon neutrality, carbon footprint;
laws, ethics, public issues, biosafety and risk assessment
110211 winmawnsdsuiedefivuazivaddng 2(2-0-3) | 110222 winmawnsdsieudeiiy 202-0-4) | wWabusita de

Principles of Plant Tissue and Animal
Cell Cultures
winns AramansuarUsslenivesnmsimzido o ofivuay
waddninamsinuns naassuiewasiadesdolunsimzides
loifofivuavisaddng Yadesing q megnsons sesluu Uade
anmuandeniifinnnuddalunisimizdes inaflauaziingg
wnzides MsveRug Uiuugeiug mafuinwaneiug mseying
a1eiug nMstniliiAanisnateiug msdszynduuiufifuaznis
lUldluewan
Principles, definitions and the benefits of plant tissue culture
and animal cell culture for agriculture. Preparation of laboratory
and indispensable tools for plant tissue culture and animal cell

culture. Culture medium, hormone and environmental factors

Principles of Plant Tissue Culture

wdnns anudfguazUstlesivesnisimndsaiedefiv as
panuwuUesUURn1suarMsnienaunsal unumkazesAUsEneu
vosomsidsailaiefin nssudediuvesiivuaznailavaonite
Ustimuagiimamnsdsailodefiveian 4 waznsuszgndlinig
nanuns laun Msufuueiugity nswdaiindandededremnga
msafeiivdasnlsn uasniseusndiugiiy
Principles, importance, and benefits of plant tissue culture;
laboratory design and equipment preparation; roles and
composition of plant tissue culture media; sterilization of explants

and aseptic techniques; types and methods of plant tissue

culture; applications in agriculture, including plant improvements,

v MazUTU
ANB5UIETIEIVT
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for culture. Tissue and cell culture techniques, plant

propagation, plant breeding, conservation, mutation, practical
application and future prospects.

rapid commercial plant production, disease-free plantlets, and
germplasm preservation

110212 ﬂf]ﬁ'amnwmﬁvmLﬁal,?jaﬁmawuaa’ﬁmi 2(0-6-3) | 110223 Uﬁﬁamnwmﬁvmﬁal,?iaﬁm 20-63) | Wasusiia de
Laboratory in Plant Tissue and Animal Laboratory in Plant Tissue Culture e MazUTU
Cell Cultures AO5UIETIHIN
wedadesulunmsimzidsniedodiy funounarisnmswten wmadadosdulunsmnsdsaifodes funeunazmadalunis
awns mailiidedevasade maliadaeade 3nsifvinw | wdswemmsisdsaiiofe FBnsindauasmaiavasaide Jade
e Uadomaniinarnemenmiifinadensiviawazasiody | muniluaznieamiiinadonisiasyivisuazdauiveaiede
veuifoideiiy miﬁﬂm@muuaﬂamuﬁ"ﬂaﬂmiLWWLSVsNLﬁVaL?jaﬁmi s warminauenanAaes
MFUNAUBHANITNAAD Basic techniques for cultivating plant tissue; procedures and
Basic techniques in plant tissue culture, preparation of | techniques for preparing tissue culture media; sterilization
media, tissue sterilization, aseptic techniques, tissue storage, | methods and aseptic techniques; chemical and physical factors
chemical and physical factors affecting growth and development | affecting growth and development of cultured plant tissues;
of cultured tissues, field trip of animal cell culture, presentation | presentation of experimental results
of experimental results.
110213 viannsmalulagfnmssauluana 2(2-0-3) | 110224  vannsnalulagFinmssauluana 22-0-0) | WasuswaseIn
Principles of Molecular Biotechnology Principles of Molecular Biotechnology wazUsumesuie
ndnnswazIfnvasnalulagdinimszduluana laswainag nannswazuufnveunaluladdinwsgivlana lassadauag | 16301
waznihiivasiiuionarensiduie n1slaaudu undefiunvesduy | winfivesiiuonarensifuie Bnsleauiiu undsfiunvesdu ns
mawdeuiufidesnts madendmiuaswadiiithy manmeaey | wisuduidosnis nadendinuazigadiiithu nmsnsedeunas
waraneviuilaauld sunfansmetudngeauid fy waeded | Seneituileauld sanfinsteiu
Principles and concepts of molecular biotechnology, Principles and concepts of molecular biotechnology; structure
structure and function of DNA and RNA, gene cloning, gene | and functions of DNA and RNA; gene cloning approaches; genetic
resources, target gene preparation, vector and host cell | resources; desirable gene preparation; cloning vector and host
selections, cloned gene examination and analyses, | cell selections; screening for clones with desired DNA inserts; gene
transformation of genes to microorganisms, plants, and animals. | transfer
110214 YfuAnsmeluladdinimseaulaana 200-6-3) | 110225  UjuAnsmealulagiinmseaulaana 20-6-3) | wasusiasein
Laboratory in Molecular Biotechnology Laboratory in Molecular Biotechnology wazUsumesuiy
wadiasng 9 dwniunaluladiinnseduluananiefivuagdnd watiasng q dmsumalulagdinmseduluana Ysenaumenis | 918991
Uszneumenisadnarsiiugnssuuazlusiu waluladidens | afnarsiugnssunaslusiu meluladfidens wadibalnve3da nns
WwasdalnosTa nslaaudu msfaredu Msmaduvavesidu | Traudu msdianedu nMsmarduiuaveRdule MIAATIERUUULHY
10 MIATEALUULHAeRinTaTTugnITuvesivuardnd fegne | atefiusiansiugnssu fegunisthuildlumainisinuas
nsiuldlunisnisinuns Molecular techniques including extractions of DNA, RNA, and
Techniques for molecular biotechnology in plants and | protein; PCR technology; gel electrophoresis; gene cloning; gene
animals, including DNA, RNA, and protein isolation, PCR | engineering; DNA sequencing; DNA fingerprinting analyses; case
technology, gel electrophoresis, gene cloning, gene engineering, | studies demonstrating agricultural biotechnology applications
DNA sequencing, DNA fingerprinting analyses of plants and
animals, examples of applications in agricultural biotechnology.
110271 awdanguiddnmsdmsu 100-2-1) | 110271 2WSINguBRVINTEMIU 100-2-1) | Aufy

walulaBiinmmienisnens 1
Academic English for Agricultural
Biotechnology 1
Anle-waniwdangulasiduniseenidss nslddwd druau
uazgUUsEloale TanUssasimasnmsuas dunin
Practice listening and speaking English with emphasis on
pronunciation, vocabulary, expressions, and sentence structures

for academic and professional purposes.

waluladTanmmenisinens 1
Academic English for Agricultural
Biotechnology 1

Y ¢ o

Anfle-wanrwdangulasiduniseanides nisldddni druau
uazsUUstleaioTngUszasinivInsuagIvan

Practice listening and speaking English with emphasis

on pronunciation, vocabulary, expressions, and sentence

structures for academic and professional purposes.
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110305  M¥NUNUNIAaesumaluladTinm 2(2-0-6) | 110326  uwumsnaaswuwAluladTinInmig 22-0-0) | wWasusaseinn
NNNTNYAT ATLNYAT wazUsuAasune
Experimental Design for Agricultural Experimental Design for Agricultural 787397
Biotechnology Biotechnology
UHLNTINARBIANY 9 uazn1siinTzideyanisainlaeldisnis UNUNITNARBINIIEDRA N1TVAFBUANNATIY N1TIATIERAL
Ainsneirnuudsusiu mswisuifisudiedsfiisdesiunsidy | wsusiu mswisudisuAneds waznsudsuadeya veennside
medumeluladfanmmenainens ssmswdsuadeya madumaluladianmmenisinees mtinsUssgndldlusunsy
Various experimental designs and statistical data analysis by | n19ef# wazwelula8Ugyausshvg
ANOVA method, mean comparison used in agricultural | Statistical experimental designs, hypothesis testing, variance
biotechnology research, including data interpretation. analysis, mean comparison, and data interpretation in agricultural
biotechnology researches, including application of statistical
software and artificial intelligence technology
110341 wdnwaluladnisudn 2(2-0-6) | 110341 wanwalulagnisuiin 3(2-3-5) | -fhennsedndedu

Principles of Fermentation Technology
NIEUIUNINEN Uszinnvenszuiunvdn aainadansves
mMandin MseuAunszUIuMIrin nseenuuudmsindinim nsld

Principle of Fermentation Technology
nszuIuMINdin Usziavvednszuaunisudn Wodunidly
nszvuMInin nsifiuyadnaadudilaensldinalulagnimidn

WusreAwuden Usu
NP RERIEATY
aAUuRnis Usu

weluladnswiinlunisudandnfusionns nsiiuyarindndusi | nssuumsiiliuians nsdfnwuazinufdans Aesut eI
Tnemisldmalula8nisvdn nszuiunmsm w‘lﬁu%qwé Fermentation technology, type of fermentation technology,
Fermentation technology, types of fermentation technology, | fermentation technology of value-added products, purification
kinetic of fermentation technology, fermentation controlling, | process, case studies and practical skills
bioreactor design, fermentation technology of food products,
fermentation technology of value-added product and
downstream processing.
110342 Ufudnismalulagnismdn 2(0-6-3) gnENTIEIN
Laboratory in Fermentation Technology
nsndandndusionmsninainnszuiunisulinuuy solid state
fermentation NswAnLAReATiTinoanased nakannsndunidain
Saqdoiamananuaslufmiindanw Anwgoiunisiinelulad
nswdinlunisndandnfusioring nsfiuyadindnfusilnenisld
waluladnevifn nssurumeviliuiand
Fermented food production via solid state fermentation,
alcoholic beverage production, organic acid production from
agricultural waste in bioreactor, Visiting for fermentation
technology of food product, fermentation technology of value-
added product, downstream processing.
110327 wiAlula8@anwdiy 2(2-0-4) | ey el
Plant Biotechnology
Hugmansiuuna uaziugmansszduluana mamnsdsaiiede
fdeuszand mslfedemmnelinanataslunsnden msdedulu
Avuaziiuglaingsy ANUNUNIUATIZATEANIINIEANBIRY 113
AuANANTlY AN LazNanAnNYUgn wasTanTinn
Mendelian and molecular genetics; applied micropropagation;
marker-assisted selection; plant transformation and genetic
engineering; abiotic stress tolerance in pest management; crop
yield and quality; biomaterials
110328  UjuAnsmalulagfanndiy 20-6-3) | Teivnlali

Laboratory in Plant Biotechnology
wsemuelianagiedndeniunisuiuusaiudiin wallanisane
a a2 a8 o A & ay ve oA -
Aduelufiy nsdmendivfildsunisdiefiduie n1sasiaasuiiy
fdaudasiugnssy niseenuuuismisWauiwugiivdae

walulag@inw
Marker-assisted selection in plant breeding; plant DNA
transformation  techniques;  transgenic  plant  selection,

examination of genetically modified plants; designing plant

improvement methods using biotechnology
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110329 Frensaunedody 3(2-3-5) | - fheanansein
Fundamental Bioinformatics \den

mslélusunsupeufinmes dunesidaiiugiu wazmalulad
Yoyauseivg denmslinseidayamanaluladfinmmainisinens

- Wavusia o
916797 wazUsu

MsiAsIzRasuuaUUEsABue n1sieszddifunsaesiiluvy | Aeduenedn
aenwodmdlvd nseenuuulnsiues wazmsiasizinuduiusnig
Tugnysuveadsidin
Uses of basic computer programs, internet resources and
artificial intelligence technology for data analysis in agricultural
biotechnology; DNA sequence analysis; analysis of amino acid
sequences on polypeptides; primer design; and analysis of genetic
relationships among organisms
110372 awdanguiinmsdmsy 1(0-2-1) | 110372 A wSINquIAVINSE MU 1(0-2-1) | Audn
wiAlulagdinmmnanisinens 2 wiAlulagdinmvnenisinens 2
Academic English for Agricultural Academic English for Agricultural
Biotechnology 2 Biotechnology 2
Anfle-wansdingulaeidunisagyany minmet msinn Anfls-ganudmgulaeniunisaguainy Msesed n1sinam
uarAITULARIALAALTIY Lﬁai’mqﬂizaﬂﬁ‘mﬁmmwmmmwaa HATNITUAAIAUAALTY L'ﬁ"ai'mQUizaaﬁmﬁmmimmmmwaa
fiSeu JiSeu
Practice listening and speaking English with emphasis on Practice listening and speaking English with emphasis on
summarizing, analyzing, interpreting, and expressing opinions summarizing, analyzing, interpreting, and expressing opinions for
for academic purposes applicable to students’s educational academic purposes applicable to students’s educational fields.
fields.
110373 awdanguiinnsdmsu 1(0-2-1) | 110373 AwSINquIAVINSEMIU 1(0-2-1) | Audy
wiAlulaBdinmvnanisinens 3 wiAlulaBTin1mvnanisinens 3
Academic English for Agricultural Academic English for Agricultural
Biotechnology 3 Biotechnology 3
Anthuauenasunisiua’ wienanuifeiiiedestuanves Hnhuauenasunisiua videnanuideiiisdestuanves
fleudunwdinguliegniivssdniam fieudunwdinguliegniivszniam
Practice giving oral presentations on academic research Practice giving oral presentations on academic research
related to students’ educational fields with effective delivery in | related to students’ educational fields with effective delivery in
English. English.
110380  duuun 1(0-2-1) | 110381  dunwn 100-2-1) | wWasuswasein
Seminar Seminar
suifioudnsiauenacu MieAuTe Insei uaziaue sufiouiBnistauenau M3eAUT A5zt wazdtaue
wnAMLKaNUMSALAT nieeniduiitaulamaiiu wnALKaNUNsAuAT wieanideiuaulamaiiu
wiAlulaBian1mmanIsinens wialulaBTan1mmanisinens
Oral presentation methodology, discussion, analysis and Oral presentation methodology, discussion, analysis and
presentation of articles, or research publications relevant to presentation of articles, or research publications relevant to
agricultural biotechnology. agricultural biotechnology.
110461 gatamamAlulagTaninnuns 3(3-0-6) | swivilalnl

Business in Agricultural Biotechnology

AMSIVRIANENIMTIgIRAR W AlElagTIn MmN SN YRS
MINURUIAY MIadslinaanagsRatanin ssuuaunmiiiatos
NIdANY Warn1SANWIRNUAIEIATININ NMsTAILELEIALAY
udnnssu

Overview of business potentials for agricultural biotechnology,
business planning, business model creation, quality management
systems, case studies, site visits, development of business ideas

and innovation
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2.2 Jynden litlasndn 15 wuaein

2.2 Jynden litlasndn 15 wuaein

110315 Fransauwmedmsumaluladdinimmig 3(2-3-5) Sromeinludvin
ASNENT TafuuasiUaeusiia
Bioinformatics for Agricultural wadosein
Biotechnology

msllusunsuneuianesuas Sumosidniiuguitonishinses

Joganamalulagfrinmnianisinuss Mslesizidifuluauuang

fdule nsimTesiandunsneyiluvuaewedmydlng niseanuuu

Tnsiwed uagmsdianesiaudiiusniaiugnssuvesdsddin

Use of computer programs and basic internet for data

analysis in agricultural biotechnology, DNA sequence analysis,

analysis of amino acid sequences on polypeptides, primer design

and analysis of genetic relationships of organisms.

110316 wad e niensineas 3(2-3-5) | 110330 s iiensineas 3(23.5) | wWasusiaseiv
Cell Biology in Agriculture Cell Biology in Agriculture

Tnseadne wihil vesaduareasuniuadnelusadinsunslon Thsease uagnthfiveusaduaressunuadnislulnsuaslonuaz

uazguailon lwaduiusuaskasad nquiwad arstiluana | guaslon nqufwad ssddsznoumaniivessad nsindouiivesans

wazosAUszneunuAfivensad nisindeuiivesarsmeluwad | meluwad wiosdenisinemansifienisfinwiesdusznaunielu

w3asilomainermansiiionisnwesdusznaunisluwad msin | wad uazmshenufiuwadineluussgndliiileusslovinng
mwiiusadinetluussandliifiousslomimenisinuns MINYAT
Structure and function of prokaryotic and eukaryotic cells, Structure and function of cells and organs in prokaryotes and

cell membrane and cell wall, cell theory, biomolecule and | eukaryotes, cell theory, chemical composition within cells,

chemical composition within cells, cell movement and | biomolecule movement and transportation, biology tools for

transportation, biology tools for studying cell compositions, and | studying cell compositions, and applying knowledge in cell

applications of cell biology knowledge to other agriculture | biology for agricultural benefits

disciplines

110317 wdnmaedomnsliians 3(2-3-5) | 110331 wdnmaedosmnslnanauarnsUssgndld  32-3-5) | wWasusianein
Principles of Molecular Markers Principles of Molecular Markers and Their Fo3 uazeduie

Applications 91797
Tnssaduaresiusznoutesihuufivuasdes viavonnToaming Tnssaduazesiusznevvosilunfivuasdng viavenndommune

Tuiana wdemneluanadléislevslawiy #8015 wazmandrdu | Twanaflliluislevsineduuasiitons nsmdfuiva uitugiu

waduiiugu fMdueuslin msdeneiiluuuazauvannvans | dviuiiiuievisléa nisliaseidlunnazanunainualenia

nsRugnssudiiaieamneluanasiindie 4 nisRnnududie | Wugnssudeiniesunsliana msfnauduiieinissansileglng

womneiioglndinn nistedemneluanaulélumsinuiiy | 1 msthiedemnsluanaulilunsinyivuasdn

uazdnd Plant and animal genome structure and organisation, types of

Plant and animal genome structure and organisation, types | molecular markers using in hybridization and PCR assay, utilizing

of molecular marker, hybridization -, PCR - and sequence - | sequence-based markers for DNA barcodes and genetic diversity

based markers, DNA barcodes, genome and genetic diversity | analysis, tagging gene with closely linked markers, applying

analysis, tagging genes with tightly linked markers, using | molecular markers in plant and animal studies

molecular marker in medicinal plant and animal studies,

identification of genetic improvement of crops and livestocks.

110318 fugmansUssgnalunisusuusaiugiiy 3(2-3-5) | 110332 siugmansUssgnalunisusuuanudieg 3(2-3.5) | Wasusiasgin

Applied Genetics in Plant Breeding

wrasugnssuvesiiy n1snateug ewelsda svuuauiy
niuvounad uazniswandiedldfia Tuufiy Iauinissedv
Tuanavesiiy wdomneluanaa wiunsdadeniis Wugmans
ANUUVNUYBINY FUGIAINTTY

Plant genetic resources, mutation, heterosis, male sterility
and incompatible systems, plant genome, molecular evolution
in plants, molecular markers for plant selection, genetics of

plant resistance, genetic engineering.

Applied Genetics in Plant Breeding

wraaugnssu n1snanewug iewmnelsda szuvanuduniuves
Ay wazmswansteslifaluity Jlunfiv Iwmsszduluanaves
i in3esvanelaanadmsumsdnidentia fuganansausuniu
Yasity wasn1sUssanaldiugaanslunisusuusaiugivmsegia

Genetic resources, mutations, heterosis, male-sterility and
self-incompatible systems in plants, plant genome, molecular
evolution in plants, molecular markers for plant selection,
genetics of plant resistance and applied genetics in economic
crop breeding

LAzAND5UIETIHITT
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110321 a3ving1aduniduaznsuszendldna 3(2-3-5) gnLanTEeIN
wialulagdinm
Microbial Physiology and its Application
in Biotechnology
A3TIneuarn1siulnreRiuyid NILUINNITAIUANLNIUEE
Fu n3Uszyndldinaluladiinimussqdunigid Ayludiudag 4
WU miﬂimﬁuﬂmmwﬁmmﬁau PAIMNTTU NITLNYAT NITHER
widinm swtanduinsiuasTaaiiom
Physiology and growth of microorganisms, metabolism
regulation, application of microbial biotechnology for
environmental quality assessment, agro-industry, biofuel
production, pharmaceutics and biochemical products.
110333 elulafiinmBadidodu 3(2-3-5) | sedvnUalu
Introduction to Yeast Biotechnology
AudIAy UssiRnisAuny dnwasn1s@13nen el waz
a35Inen vasdast nisdaien msdwuun wasnsiiuinuieqaunse
gad madaniegadiinernazduaidimivavidedad nsld
waluladTanmiadmeiunianeas duneden uazgeamnssy
Importance, discovery history, biology, biochemistry and
physiology of yeast; selection, identification and maintenance of
yeast cell stock; techniques of microbiology and biochemistry for
yeast research; utilization of yeast biotechnology in agricultural,
environmental, and industrial sectors
110322 {aunsdidauua 3(2-3-5) | 110354  qauvEdidauuas 3(2-3-5) | Wasusiasein

Microbial Insecticides

Audrfey UseiRnisduny 3a3nen TgdnsTinuazaany
vanvaneveadeqdunisilimdauuadngio arseengus naln
nseeNgus MavadeuUsEAnBnIm Mefunuveasoasidn
Wuas NMINARA1TITALNALIINYAUNTE N1IAIBLUALNANTENUSD
anmuwIndeu mw%uﬂqﬁmiaaﬂqméﬁaatmiﬂmwﬁuﬁmmw
msUsegnAlddiiteususriugnasufindumuuag

Importance, discovery, Biology, Life cycle and diversity of
microbial derived insecticides, Active ingredients, Mode of
action, Potency bioassay, Insect resistance, Microbial based
insecticide production, Persistence and impact on the
environment, Genetic engineering of Bt toxins, Bt transgenic

crops and other applications.

Microbial Insecticides

Aud1Aey UszifinisAuny $33nen 19dnstin anuvainuaney
voufoqaunisiliidnunasdngiiy arseanqud nalnniseangu’
MINAFRUUTFAYEAIM MSIUNILVDIMNAINASITARLaIFR Y
NMINENAIIHITALNAI91INEUNTE NTATDYUATNANTENUAD
ANNKINADY ﬂﬂiﬂ%uﬂ‘;ﬁmiaanqw%fﬁwm@ﬁﬂwwﬁuﬁﬁmnsiu 13
Usegndldifiileusuusaiugnssufiviuniuusag

Importance, discovery history, biology, life cycle, diversity of
microbial insecticides, active ingredients, modes of action,
efficiency testing, insect resistance against microbial insecticides,
production of insecticides from microorganisms; persistence and
impact on the environment, improving activity through genetic
engineering, application of Bt to improve genetically modified

insect resistant plants

LazAa5UIETII

110323 waluladdnmdeiindesdu 3(2-3-5)
Introduction to Biotechnology of
Aquatic Animals
syuvetavresdnituaznsiann 9 IMITHaTNITIaTYLAULN
Padvanmurndeuiiinadontsdrsedndniirimalulagdanm
owu usimnssuesdaih msliussloniuasmeluladianm
Tunsdaidon Yudgsaeiug mawizdssdaith msidadelse
Hastuuaziinlsn Tsndaiiiifamganuuaiide lhia wanden
Organ systems and functions of aquatic animals. Food and
growth. Environmental factors affecting aquatic animals living.
Introductory to biotechnology, genetic engineering of aquatic
animals. Utilization and biotechnology for selection and genetic
improvement to aquaculture. Disease diagnosis, protection and
treatment. Aquatic animal diseases caused by bacteria, virus and

fungi.

11033 ielulafTaamdmidndesdu 3(2-3-5)
Introduction to Biotechnology of Aquatic
Animals
syuveTeazuaynsauesdait 91MTHaznIsasgLAvle
Hadoanmundeniitnadenisssdndnih weluladTanmdodiu
Wugdmnssuvesdnith mslivssleviuaznaluladianwlunis
Faiden Ufuussaeiiug mamsidssdaidi n1sitadelse destu
wazinlse Tsadnfthiidaumganuuaiie T wanden
Organ systems and functions of aquatic animals, food and
growth, environmental factors affecting aquatic animals living;
introductory to biotechnology, genetic engineering of aquatic
animals; utilization and biotechnology for selection and genetic
improvement to aquaculture; disease diagnosis, protection and
treatment; aquatic animal diseases caused by bacteria, virus, and

fungi

a o a
WUAgUSHET1EIN
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110324 BSewamzmenumnaliladiininma 3(2-35) | 110383 Besawrmeumaluladianimmg 3(2-3-5) | wWasusasin
ASINENT ASINEAT
Selected Topic in Agricultural Selected Topic in Agricultural
Biotechnology Biotechnology
Widodedivaulamanaluladiinmmenisinuasssanunse Hdaidesiivhaulanamaluladiininniinisinensisaunse
Wasuulasldmumudnantimddyins Wasuwlasldmupnudnntimnddns
Interesting topics in Agricultural Biotechnology which can be Interesting topics in agricultural biotechnology which can be
changed according to academic progress. changed according to academic progress.
1110341 wanmaluladniswiin 3(2-3-5) | §rwanansiein

Principle of Fermentation Technology
NSTUIUNSNAN UTNNVDINTLUIUNITNLN L%aﬁgﬁum%ﬂu
nszvrumsviin mafisyamnanfasilnenisléimaluladmsmsin
nszvumiliuiand nadifnwuasfinufoRns
Fermentation technology, type of fermentation technology,
fermentation technology of value-added products, purification
process, case studies and practical skills

VAU LumdIenn
wazUiumaiuiey
87397

110343 Mﬁﬂﬂ’]‘i"ﬁui’m%@ﬂﬂisU’Juﬂ’ﬁLLEJﬂ‘V]’N 3(2-3-5)
waluladdinm
Fundamental of Separation Process in
Biotechnology
wdnnsresnisuen uazvinliuiandvosnansusiniadanim
lgl’LLfi N1INTBDY mﬁ']umfjm A1sann minﬁu N1998ENY ﬂ?i@ﬂ‘al‘U
LLatﬂ’]iLLEJﬂg\"JEJLEQjBLLN'u ASANNEN LLﬁ%ﬂ’]ﬂﬁﬂﬁU 5'&3.1*}|)/\1ﬂ’15?dmi’15‘1;1
NUATYFAY
Principles of recovery and purification of biological products
such as filtration, centrifugation, extraction, distillation, evaporation
absorption and membrane separation, crystallization and product
recovery including economic analysis

110342 vdNAISHUGIUVBINTZUIUNITHENN 3(2-3-5)
wialuladdinm
Fundamental of Separation Process in
Biotechnology
WENNNIRINTEUIUAITLEN wazviliuTanivosnanSmsinig
From un nsnses mstuwies nmsafa nsndu nsszne 390
Hu msuendeiBeudy nsanadn uaznslindu
Principles of separation and purification of biological products
filtration, distillation,

evaporation, absorption, membrane separation, crystallization,

such as centrifugation,  extraction,

and product recovery

NANNITVBINITUEN LLazﬁﬂﬁuﬁsqwémaaNﬁmﬁm%mﬁamw
IFud n1snses nMstuwies n1saia n1snau nsszive nsgadu
uavnsuendeneniy nsanndn warnsléndy sauRmsinses
NUATYFNY

Principles of recovery and purification of biological products
such as filtration, centrifugation, extraction, distillation, evaporation
absorption and membrane separation, crystallization and product

recovery including economic analysis

wdnn1sveansEuILNIsUen uazvinliuiandvesndnfasinig
Faaw ldud nsnses mstuwdes msadn msndu nisszme Magn
U nmsusndeiBousiu msnnudn uaznsldndu

Principles of separation and purification of biological products
filtration, distillation,
evaporation, absorption, membrane separation, crystallization,

such as centrifugation,  extraction,

and product recovery

Wagusaseien
LATAND5UIEIIBITT

110344 wehdadtnmuedduazniusa 3(2-3-5)
Biotechnology of Colours and Flavours

Aymang wind nssuunUszuanvesduasanslinausa iad
mawasuulas warmslnssiauavanslinduse nswanauazans
Tndusa Taenszurunsmanallad@anm nsiluldussloed
Tugamnssu

Definitions, functions, classifications, chemistry, changes and
analysis of colours and flovours. Production of colours and flovours

using biotechnological processes Application in industries.

yNLENTIEIY

110345  wAluladndenudanw 3(3-0-6)
Bioenergy Technology
wasudinmiunaglanisu maluladndinudanin nsudn
fredanmuar lulalenueadniawinieresiagmianisinens n1s
naalulofioa ulsuendsnuuasninenstinmiiondsnunaunu
Bioenergy and global warming, type of bioenergy technology,
biogas production from agricultural wastes, bioethanol
production from agricultural wastes, biodiesel production and

energy policy and bioresources for renewable energy.

yNLENTIEIY
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110346  walula@@inmluenavnssuemnuas 3(2-3-5)
AITNYAT
Biotechnology in Food Industry and
Agriculture
Anumnekazveulnvesnalulaiiinmlugaamnssueims
WAZNITINBAT N1IATIVAOUMIAUNTINBlIAlUYAAIMNTINGINIS
waznasinuas Instuledn wilulednuazdululedn waznis
UszenAldluanavnssuemsuaznIsnuns aseenavTinIwLAY
mMavssndldlugranmnssuermsuasnisinues nditouaznsld
Uslowdanndndelugnainnssuoimsuagnisinuns lusfuas
hifuuasmsussgndldlugaamnssuomnsuasnisinuas winast
FINNANTAALANTDVDIRAFINNTINBMTUATNITINYAT
Scope and meaning of biotechnology in food industry and
agriculture, detection of pathogenic bacteria in food industry and
agriculture; probiotics, prebiotics and synbiotics and their
applications in food industry and agricultures, bioactive
compounds and its applications, starter cultures and utilization
of starter cultures in food industry and agriculture, fat and oil
and their applications in food industry and agriculture, bio-

products from food industrial and agricultural wastes.

ENLENTIEIY

110347  wnafiAn1suunadUNIENNISnYas 3(2-3-5)
Techniques for Agricultural Microbe
Classification
audiesdunazufoRmasunissiuungdunisnansinuas
Freimaatineuaririnessiuliana wedanisuenifouas
msUszgnAldaunidiiienstdalaniiy
microbe

Basic knowledge and practice in agricultural

110351 WATANTIIUNAUNTINNITINYNAS 3(2-3-5)

Techniques for Agricultural Microbial
Classification
anufilewiunarufifinsdunsuunsdunigninisinuns

P

f1838Nn199a813neuardidnensedvluiana mallanisuen
g o

o ¢ Y a oA o w =
L’Uaﬁ]auﬂiﬂLLa%ﬂ’]iﬂi%qmﬂ‘l@auWiULWEJﬂ’]iﬂ’WG]IiﬂW‘U

3

Basic knowledge and practice in agricultural microbial

a o o
WAL
LALAND5UIETIBITT

classification using microbiological and molecular biology | classification using microbiological and molecular-biology
techniques. Techniques for isolation of microorganisms and | techniques; methods for microbial isolation, and their
application of microorgnism for disease control. applications for plant-disease control
110348 uemRluuuaiBeuazn1sUszgndldluay 3(2-3-5) | 110352 uweadluuuaiBeuazn1sUssgnaldluay 3(2-3.5) | wWasusiiaivn 3o
walulad@anim waluladTanim 31 wazAesuy
Actinobacteria and Biotechnological Actinobacteria and their Applications in 91797
Applications Biotechnology
AnwisnisuenuenflunuafiFearnundsiivainuats n1s AnyIBNsuLeNuoARIULUATISEIINUVAISTIUTIR AnLenwanRly
Usrgndlduendlunuaiidelugnamnssy msdrmam weaflu | wuafiFeflduasunsisydvlavesiv Builisostuiduasei
waiidsiiduasunasiaiulnvesio Buihduansiuasnandn | wazniswdnaisyiegd sauienisssgndlduenilunuaiiiely
asnRendl AFMNTIH
Study methods used for the isolation of actinobacteria from Study methods for isolating actinobacteria from natural
various sources, industrial applications of actinobacteria, | sources; selecting actinobacteria with plant growth-promoting
exploring the plant growth promoting actinobacteria, natural | properties; genes associated with synthesis of biomolecules, and
product biosynthetic genes and the production of secondary | secondary metabolites including their applications in industrial
metabolites. biotechnology
110349 nAlulag¥inmmegadaineuay 3(2-3-5) | 110353 wiAluladFnmmeadyingwasnisld 3(2-3-5) | Wasusiasgin

nslduszleviqdunsdludni
Microbial Biotechnology and Beneficial
Microbes in Aquatic Animal

o o a P ¥ A o o a
N1FINUUNTVUAYDIFAUNTY ﬂ??Ui%QﬂGﬂ%Qﬁu‘Wiﬂﬁ’ﬁLaiiﬂﬂ

ur unuwilugduniglumaiuemsuagaunmdaididegiuiu

v

€

oe.

o ¥ a  ae ¥ a  Aco o
ﬂﬁEJ‘UEN‘ﬂ]ﬁ'u‘VﬁEJﬂE’JBﬂ ﬂﬁ"di%qﬂﬁﬂﬁﬁ}ﬁu'ﬂiEJﬁ’Wii‘Uﬂﬁ‘U'WUﬂ‘uWLﬁEJ

D

Tuszuuimsiiesdaioh

Identification and function of microorganism, application of
characteristics  of  probiotic
microorganisms in gastrointestinal tract and health effects of
probiotics in aquatic animals, Immune systems, inhibition
properties against pathogen, application of microbial to water
treatment for aquaculture systems.

microorganisms,  role  of

Uszleviqdunsdludaii
Microbial Biotechnology and Uses of
Microbes in Aquatic Animal

Y a A

ms¥nduunvlinvewdunsd nsussyndldadunidansiasudoe

T av

unumlugdunidlumaduesuasguamda indelduiu n1s

fudsaunisnelsn mavssgndligauviddmsunstmindely
sruumziosdaii

Identification of microorganism; application of probiotic
microorganisms; role of microorganisms in gastrointestinal tract to
aquatic animal immune system and health; inhibition properties
against pathogen; application of microbe to water treatment for
aquaculture systems
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110350  walulaginmmenisineidederion 3(2-3-5) UNLANIIEIT
Aquaculture Biotechnology
walulad@ramiunisinzsidesdaith aunainwanenis
Fanw wavnsldussleninieanisdssus nsih Yanmdeldan
msindssdaithanldusslent walulaBermnsuazansldemns
walulaBnisnzdssdafiilussuuda wasitugianssuluns
wneidsederith
Biotechnology of aquaculture, genetic diversity, and
application in aquaculture, utilization of waste from aquaculture;
food technology and feeding, aquaculture technology in closed
system and genetic engineering in aquatic species, and genetic
engineering in aquatic species
110335 nismsdusaddriuazmsUssgndldly 3(2-3-5) | iy ilaln
umaluladinin
Animal Cell Culture and Biotechnological
Applications
au§hlufntumamnzdsasaduasiodednd vinnslums
wneidsaead TnurludesfiRnmamnzdsurad mafusnviead
Weusssumdudninaass nsimaiialunisimizidseadiv
Uszgndldnisdiiuemns nsineas n1svgia Aunaden 1 dumans
warn1ensunmg sauvuurAamanaluladdinmitianldly
MsfnwszuugRduiy
General knowledge and principal animal cell and tissue
culture, practical skills in the cell culture laboratory, cell
preservation, ethics in laboratory animals and the application of
cell culture techniques in food, agriculture, marine,
environmental, pharmaceutical, and medical aspects including
biotechnological principles used in studying the immune system
110401  a@ssinewarnisususvesituneldanne 3(2-3-5) | 110305 asTingwazmsususvesiivneldanie 3(2-3-5) | wWasuswasein

WINADLATEA
Plant Physiology and Adaptation under
Environmental Stress
a3vImeuarnsuiuivesiivneliannzwinaeuaion laun
1 ERIVEEEIEN uagNTuHSIE ansiafiuazAnUAN HanTENUYeY
ANNMTUINABNLASEARDNTEUIUNNTHUATIZYANAS nalnnTUSURLA
Whfuanmwindemanizdukarauauisalunsuufive ity
ANUNAINTAIENIRNENTIUlAEETINTIA N1sAnEonlagsTTuYR
Ufduiusserinaiivuazanmuwandoniifiverduey wazmsinuns
POUAUDIABAIUTNIVIEYBIAIUASIAN TN WAL NN
Physiology of plants under stress environments, water,
temperature, light and solar radiation, chemicals, and salinity.
Effect of environmental stress to photosynthesis, mechanisms of
plant acclimation and adaption, natural genetic variation, natural
selection, the interactions of plant with their environment, and
studying responses to challenges from both the biotic and
abiotic stress.

WINADLATEA
Plant Physiology and Adaptation under
Environmental Stress
a3 uarn1sUsuivesiivnelaanizuindeunion laun
1 NN Was MIUETIE a5l wazALLAL HANTENUVRIENIE
wIndeuLASEARDNTEUIUNSFUATIZRLES nalnnisuSuilndidu
dnmiandomaniziukazauauisalun1suiusivesiie aaa
nannaIen1RugnIsulaessIugd n1sAndenlagsIsueIA
Ufduiusseminafinuazanimwndeniifiverdvey uaznisdnyinis
AOUAUBITBINUADAIINYITNIEVDIAIULATIANNTINTNUALAIYAIN
msuszgnlfmaluladinmmemsinussiiiousdammenisinuas
wazAundon
Physiology of plants under stress environments such as
water, temperature, light, solar radiation, chemical, and salinity;
effect of environmental stress on photosynthesis, mechanisms of
plant acclimation and adaption; natural genetic variation; natural
selection process; interactions of plant and environment, and
studying plant responses to challenges from both the biotic and
abiotic stress; application of agricultural biotechnology to solve

agricultural and environmental problems

LALAND5UIEIIBITT
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110402  \ASedianagisnisdmsunsinnis 3(2-3-5) | 110306 n3ealouarismsdmsunmsianisneuaues  3(2-3-5) | Wasusiasein
novAUeaAN1IATER LAY foanzLAsER Uiy LazF R U
Instrument and Method for Measuring Instruments and Methods for Measuring
Plant Stress Responses Plant Stress Responses
“dNN15 39015 u,alsLmﬂ'ﬁﬂ'ﬁLﬁ'mm”awiamﬁ@LLasmimUﬂu{]ﬁa w€&NA1S 33015 LLagmﬂﬁﬂﬁLF‘{msﬁgqmmﬁmagmgmuﬂmﬂqﬁa
neanmLIndon ;ﬁa’qgaﬂiwyceiamsm%nun,ﬁuimauaiﬁm 9% | ysanmwinden fidwmansevudemsiaiaydulavesiio wu pndy
ANTMUINBNTOU ) WY 19U AIINTUUAT AN QUnQT A INTY - & < oulnoonles 1 wastladuty
arsveulnoonled i1 wazdadedu 9 MAsades nsAnwinayiln Lmj Z!mfl’]wum Em‘wn‘,u ﬂ']']ll:ﬂtlﬁﬂ’]iuf]u& . . o
ﬂﬁﬂamﬂfﬁmémﬁa MIn593A uaznIseeNLUUIEUUNSUSEIdiumg | 1 YIRS miﬂnmuasﬂﬂﬂgummi‘lj}mimm M3ATIVIA UasN3
0819418 L elFlumsSanisnevaLesresfisluanziaten finade | 08nwUUTEUUMSUszdiunangeite Wisldlunisianismouaussves
narAnivneliannzwndoniisning fluannuaien Hdnadonandniivnielianiizwndondisnng
Principles, methods, and techniques related to the Principles, methods, and techniques related to the
measurement and control of environmental factors affecting | measurement and control of environmental factors affecting
plant growth, such as light intensity, light quality, temperature, | plant growth, such as light intensity, light quality, temperature,
relative humidity, carbon dioxide, water, and related factors. | relative humidity, carbon dioxide, water, and related factors;
Studying and practicing on the application of instrumentation, | studying and practicing the application of instrumentation,
measuring and designing of a simple system to measure plant | measurement, and the design of a simple system to assess plant
stress responses related to plant production under a specific | production under stress condition
environment.
110307 Ugygyssdvglunsufifnisinuasuuudsdu  3(2-3-5) | s1edvdelng
Al In Sustainable Farming Practices
mnﬂ?%ﬂuwaaamwgﬁmmﬂ fing3eunszan m%uauv!mw“;w“lu
aansinens anaudunatmieaisveulunianisinens arfusu
1nsAn nsfasuey nsliimaluladiygussiudiiolinsesidoya
FIUNITABAT N1TANIINTNEINTUAZRATYNININITNEATOE
898y uwmeysanmsmaluladdinim
Climate change, greenhouse gases, carbon footprint of
agriculture sector, carbon neutrality in agriculture sector, carbon
credits and carbon trading, use of artificial intelligence technology
for agricultural data analysis and resource management,
agricultural  sustainability, integration of biotechnology for
sustainable agriculture
110411 asnfegiluiiy 3(2-3-5) | 110336 arsndegiiludiy 3(23-5) | wasusiiamein

Plant Secondary Metabolites

nsrvauMIkagUiisfiddglunsdaunneiarsuunuelad
wasgiluiiy msmvauuazladeiifinasioufizondadunsizs ns
ATITIATIEIUTINMLa AN R TunUalady R Tluiiy

Important metabolic pathways of secondary metabolites in
plants, Regulation and factors affecting their biosynthesis,
quantitative and qualitative analysis of secondary metabolites
from plants.

Plant Secondary Metabolites

nsrUruNT warURzeniidrdny lumsduaneimsuunuelad
wAegi lufly nsmvauuasiladuiiiinarieu §isendadansizs ns
AITIATIEIUTINLa AN RsE TN ualady Aenilufiy

Important biosynthesis pathways of secondary metabolites in
plants; regulations and factors affecting their biosynthesis;
quantitative and qualitative analysis of secondary metabolites
from plant extracts

LazAa5UI8TI8I

110412 walulad@rnmlunsuiudgeiugin 3(2-3-5) | 110412 walula8Finmlunsusuuseiuging 3(2-3-5) | AuAN
Biotechnology in Rice Breeding Biotechnology in Rice Breeding
winnsiugiuresnisUfudgaiugdn Asnsuiudgaiuging wdnmsHugmesmsUTuUeugin Bnsusuuseiuging ms
msussgndliinaluladirnmlunisufussiugdn mseenuvuns | Yssgniléinaluladdinmlunisuiudgeiiugdnn msesnuuunis
Usulgaiugindeisnsihulniaueznslfieiesmnsluena | Viulswiuginseiinahiulniauesnsliiniemunslnanatoe
FalunsAnidon TumsAmden
Principles of rice breeding, rice breeding methods, Principles of rice breeding, rice breeding methods, applications
applications of biotechnology in rice breeding. Designation of | of biotechnology in rice breeding; rice breeding design using gene
rice breeding using gene pyramiding and marker assisted- | pyramiding and marker assisted-selection
selection.
110413 wielulag@innludnd 3(2-3-5) gNENTIEIN

Animal Biotechnology
weluladivaslunisiadyiusvesdnd 1wy FBnmsdredndseu
nsufauslunasauis wealuladnndeuvaddune dnidade
Wiugnssu Tnaudls msuszandldqdunid Buled uasarsiminens
visendndueiludnd nataniedrineluanauazgiquiuiunis
Fadulsa nsudnindunazensnulse
The assisted reproductive technology in animals such as
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embryo transfer, in vitro fertilization, stem cell culture,
transgenic, and cloning, application of probiotics, enzymes, and
bioresources in animals, molecular biology and immunology
techniques in animal diseases, vaccine and drug production.
Protein and proteomics for animal biotechnology.
2.3 InelnusszaulTeyIn3 31U 6 wien 2.3 Ineinusszauuinn3 31U 6 Wiehn
110381  Ameninudszauuiages 1 3(0-9-4) | 110382  Aendwusszauuigees 1 3 Wabusas i
Undergraduate Thesis | Undergraduate Thesis 1 el | uasA1esuiesedn
AMFWVBINTEUIWM ST Tnguszasinisfne tassada AMTWVBINTTUIUNTIITE Taguszasinisiine Tasade
wargluuUTenuide nsdeniideifemavalulagfinmmients | wargluuusiendde nsdeniideifeniunalulaganinnianis
1NENS 03AUTENOUVRIlATITININEENUS wazn1sdiauelasisy | 1nums ssdUsznautedasssviveninusiasnisiiauslasesneide
e Overview of the research process, objective, structure and
Basic overview of the research and its educational objectives, | format of report; selecting a research topic in agricultural
structure and formatting of report, suggesting thesis proposal | biotechnology; thesis proposal elements and presentation
elements, Identify a thesis theme and proposal presentation.
110482  AmendinudszAulSygns 2 3(0-9-4) | 110484  AmendiwudszAulSygns 2 3 Wasusasiv
Undergraduate Thesis Il Undergraduate Thesis 2 Ve 0L
iifﬂmEJWmm@LLa‘UadaWmi‘{lﬁﬁﬂm waztdlausNanIsAny iﬁ'ﬂmH‘Lﬁmm@LLaﬂJaammsej‘ﬁU?ﬂm waziauenanIsAny
AuniuasdoudugUiduremeny AuniuandoudugUiduresmeny
Conducting a research project guided by an advisor, Conducting a research project guided by an advisor, presenting
presenting results and writing an undergraduate thesis. results and writing an undergraduate thesis.
2.4 andafne/nsinausuviseiinauludisUszme sl | 2.4 anfadnw/nmstineusuvisernauludisUszme la
Hoandn 6 nulwia Hoandn 6 wileia
110483  msHneusunserinaulusisdssina 6 110491 nsineususeRnuluasUsEImA 6 WasuswaTein
International Academic and Professional  #uaefin International Academic and Professional wuwin
Training Training
mseusuvsernaulumhenunasynisensuluiaussna mseusuviseRinnulunbenunasgseenvulumissziva lng
Tnglssupnufiuseuannuminends Wunaihidesndt 16 dai | I8Suarmiiureunnumineds Wunailidesndn 16 dam
Professional  training or practical apprenticeship in Professional training or practical apprenticeship in government
government or private sectors in a foreign country approved by | or private sectors in a foreign country approved by the university
the university for at least 16 weeks. for at least 16 weeks.
930 W30 WabuswaTeivn
110484  awnafny) 6 110492  amiafinn 6

Co-operative Education AR
mindfiRnuaieiuiiug iefiuszaunsaivndn lugue
wilnaudansluniisnunieaniulsznounisaussuuania
Anvwewmivends Wunailivesnii 16 dUani
Basic real-work setting apprenticeship to increase
professional career experience as a temporary employee in an
agency or enterprise according to university co-operative

education system for at least 16 weeks.

whein
msflnuftinuatefuiiugiu Weudsyaunisalivdn lugue
wiheudanslumhenuteanulseneunsaussuvaniafing
yosminends Wunalidesnin 16 dUani
Basic real-work setting apprenticeship to increase professional
career experience as a temporary employee in an agency or
enterprise according to university co-operative education system
for at least 16 weeks.
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1. Yo-wwana  (nwilve) @ 399A1ER519138 A, N3 YA
(M¥1dangw) : Assoc. Prof. Dr. Kawee Sujipuli

a k74 (4 =
NAIIUNIIVINTTEIUNAY 5 U

1. U998

1.1 51897UN1578

dldQ 6

1.2 UnANMNTRY (Szuguleyanffia

Buddhachat, K., Ritbamrung, O., Inthima, P., Ratanasut, K., & Sujipuli, K. (2024). Rapid
detection of two pathogenically important Xanthomonas in rice using a
loop-mediated isothermal amplification with lateral flow dipstick (LAMP-
LFD). Crop Protection, 175, 106466.
https://doi.org/10.1016/j.cropro.2023.106466 (Scopus, Q1)

Nopparat, J., Sujipuli, K., Ratanasut, K., Weerawatanakorn, M., Prasarnpun, S.,
Thongbai, B., Laothaworn, W., & Inthima, P. (2024). Exploring the excellence
of commercial Brahmi products from Thai online markets: Unraveling
phytochemical contents, antioxidant properties and DNA damage
protection. Heliyon, 10(2), e24509.
https://doi.org/10.1016/j.heliyon.2024.e24509 (Scopus, Q1)

Buddhachat, K., Sripairoj, N., Ritbamrung, O., Inthima, P., Ratanasut, K.,
Boonsrangsom, T., Rungrat, T., Pongcharoen, P., & Sujipuli, K. (2022). RPA-
assisted Cas12a system for detecting pathogenic Xanthomonas oryzae, a
causative agent for bacterial leaf blight disease in rice. Rice Science, 29(4),
340-352. https://doi.org/10.1016/j.rsci.2021.11.005 (Scopus, Q1)

Premjet, D., Boonsrangsom, T., Sujipuli, K., Rattanasut, K., Kongbangkerd, A., &
Premjet, S. (2022). Morphological and molecular characterizations
of Musa (ABB) ‘Mali-Ong’ in Thailand. Biology, 11(10), 1429.
https://doi.org/10.3390/biology11101429 (Scopus, Q1)

Buddhachat, K., Ritbamrung, O., Sripairoj, N., Inthima, P., Ratanasut, K.,
Boonsrangsom, T., & Sujipuli, K. (2021). One-step colorimetric LAMP (cLAMP)
assay for visual detection of Xanthomonas oryzae pv. oryzae in rice. Crop
Protection, 150, 105809. https://doi.org/10.1016/j.cropro.2021.105809
(Scopus, Q1)
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1.2 UNANNTRY (SxUgUTYanANUN)

Buddhachat, K., Ritbamrung, O., Inthima, P., Ratanasut, K., & Sujipuli, K. (2024). Rapid

detection of two pathogenically important Xanthomonas in rice using a
loop-mediated isothermal amplification with lateral flow dipstick (LAMP-
LFD). Crop Protection, 175, 106466.
https://doi.org/10.1016/j.cropro.2023.106466 (Scopus, Q1)

Nopparat, J., Sujipuli, K., Ratanasut, K., Weerawatanakorn, M., Prasarnpun, S.,

Thongbai, B., Laothaworn, W., & Inthima, P. (2024). Exploring the excellence
of commercial Brahmi products from Thai online markets: Unraveling
phytochemical contents, antioxidant properties and DNA damasge
protection. Heliyon, 10(2), e24509.
https://doi.org/10.1016/j.heliyon.2024.e24509 (Scopus, Q1)

Buddhachat, K., Sripairoj, N., Ritbamrung, O., Inthima, P., Ratanasut, K,

Boonsrangsom, T., Rungrat, T., Pongcharoen, P., & Sujipuli, K. (2022). RPA-

assisted Casl2a system for detecting pathogenic Xanthomonas oryzae, a

causative agent for bacterial leaf blight disease in rice. Rice Science, 29(4),
340-352. https://doi.org/10.1016/j.rsci.2021.11.005 (Scopus, Q1)

Choopayak, C., Aranyakanon, K., Prompakdee, N., Nangngam, P., Kongbangkerd, A., &

Ratanasut, K. (2022). Effects of Piper betle L. extract and allelochemical
eugenol on rice and associated weeds germination and seedling
growth. Plants, 11(23), 3384. https://doi.org/10.3390/plants11233384
(Scopus, Q1)

Kamhun, W., Pheng-am, S., Uppananchai, T., Ratanasut, K., & Rungrat, T. (2022).

Effects of nitrogen levels on sucrose content, disease severity of
Xanthomonas oryzae pv. oryzae and yield of hybrid rice (BC4F5).
Acgriculture and Natural Resources, 56(5), 909-916.
https://doi.org/10.34044/j.anres.2022.56.5.05 (Scopus, Q3)
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1.2 UNANNTRY (SxUgUTYanANUN)

Pechrkong, T., Incharoen, T., Hwanhlem, N., Kaewkong, W., Subsoontorn, P.,

Tartrakoon, W., Numthuam, S., Jiménez, G., & Charoensook, R. (2023).
Effect of Bacillus toyonensis BCT-7112" supplementation on growth
performance, intestinal morphology, immune-related gene expression, and
gut microbiome in Barbary ducks. Poultry science, 102(10), 102991.
https://doi.org/10.1016/.ps}.2023.102991 (Scopus, Q1)

Hwanhlem, N., Salaipeth, L., Charoensook, R., Kanjan, P., & Maneerat, S. (2022).

Lactic acid bacteria from gamecock and goat originating from Phitsanulok,
Thailand: Isolation, identification, technological properties and probiotic
potential. Journal of Microbiology and Biotechnology, 32(3), 355-364.
https://doi.org/10.4014/jmb.2110.10040 (Scopus, Q2)

Thampitak, K., Pimisa, R., Pongcharoen, P., Maneerat, S., & Hwanhlem, N. (2022).

Mulberry low-fat ice cream supplemented with synbiotic: Formulation,
phytochemical composition, nutritional characteristics, and sensory
properties. Microbiology and Biotechnology Letters, 50(3), 361-374.
https://doi.org/10.48022/mbl.2207.07001 (Scopus, Q4)
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4. ¥o-wwana  (wilneg)  : 599ANEAT1IA19E A3, S9ETIA LATYGY
(Mw1dengw) : Assoc. Prof. Dr. Rangsun Charoensook
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1.1 57897UN1579Y
1.2 UNANATE (szygrudeyaianiu)

Pechrkong, T., Incharoen, T., Hwanhlem, N., Kaewkong, W., Subsoontorn, P.,
Tartrakoon, W., Numthuam, S., Jiménez, G., & Charoensook, R. (2023). Effect
of Bacillus toyonensis BCT-7112" supplementation on growth performance,
intestinal morphology, immune-related gene expression, and gut

microbiome in Barbary ducks. Poultry science, 102(10), 102991.
https://doi.org/10.1016/.ps}.2023.102991 (Scopus, Q1)

Sakulthai, A., Sawangrat, C., Pichpol, D., Kongkapan, J., Srikanchai, T., Charoensook,
R., Sojithamporn, P., & Boonyawan, D. (2023). Improving the efficiency of
crossbred Pradu Hang Dam chicken production for meat consumption using
cold plasma technology on eggs. Scientific Reports, 13, 2836.
https://doi.org/10.1038/541598-023-29471-6 (Scopus, Q1)

Hwanhlem, N., Salaipeth, L., Charoensook, R., Kanjan, P., & Maneerat, S. (2022).
Lactic acid bacteria from gamecock and goat originating from Phitsanulok,
Thailand: Isolation, identification, technological properties and probiotic
potential. Journal of Microbiology and Biotechnology, 32(3), 355-364.
https://doi.org/10.4014/jmb.2110.10040 (Scopus, Q2)
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5 ¥p-uwwana  (wilvne)  : 599A1@RI19138 A5, N1 M9A
(Mw1dengw) : Assoc. Prof. Dr. Wittaya Tawong

a k74 (4 =
NAIIUNIIVINTTEIUNAY 5 U

1. 91U
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1.2 UNANATE (szygrudeyaianiu)
Tawong, W., Pongcharoen, P., & Saijuntha, W. (2022). Neocylindrospermum
variakineticum gen. & sp. nov. (Nostocales, Cyanobacteria), a novel genus

separated from Cylindrospermum using a polyphasic method. Phycologia,
61(6), 653-668. https://doi.org/10.1080/00318884.2022.2130829 (Scopus, Q2)

Tawong, W., Pongcharoen, P., Pongpadung, P., Ponza, S., & Saijuntha, W. (2022).
Amazonocrinis thailandica sp. nov. (Nostocales, Cyanobacteria), a novel
species of the previously monotypic Amazonocrinis genus from Thailand.
Algae, 37(1), 1-14. https://doi.org/10.4490/algae.2022.37.3.10 (Scopus, Q1)

Pongsanat, P., Tawong, W., & Kucharoenpsaibul, S. (2021). Enhanced high
temperature ethanol production using newly isolated thermotolerant yeast
Pichia kudriavzevii NUPHS from Thailand. ScienceAsia, 47, 47-56.
https://doi.org/10.2306/scienceasial513-1874.2021.009 (Scopus, Q2)
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6. ¥o-uwana (Mwilng) @ 599ANENI19158 A, Iadl dugyrIEa
(Mw1dange) : Assoc. Prof. Dr. Wilasinee Inyawilert
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1. 91U
1.1 51891UN533Y
1.2 UNANATE (szygrudeyaianiu)
Tiantong, A., Eardmusic, S., Arunvipas, P., Lee, J. W., & Inyawilert, W. (2023). The
influence of subclinical mastitis on the protein composition and protease
activities of raw milk from lactating Thai-crossbred dairy cows. Veterinary

World, 16(6), 1363-1368. https://doi.org/10.14202/vetworld.2023.1363-1368
(Scopus, Q2)

Inyawilert, W., Rungruangsak, J., Liao, Y., Wirojwutthikul, S., Phinyo, M., Tang, P.,
Wanangkarn, A. & Tiantong, A. (2022). Gamma-oryzanol supplemented in
extender enhances the quality of semen cryopreservation and alters
proteomic profile in Thai swamp buffalo. Cryobiology, 107, 35-41.
https://doi.org/10.1016/j.cryobiol.2022.06.001 (Scopus, Q2)

Khieokhajonkhet, A., Aeksiri, N., Ratanasut, K., Kannika, K., Suwannalers, P., Tatsapong,
P., Inyawilert, W., & Kaneko, G. (2022). Effects of dietary Hericium erinaceus
powder on growth, hematology, disease resistance, and expression of genes
related immune response against thermal challenge of Nile tilapia
(Oreochromis niloticus). Animal Feed Science and Technology, 290, 115342.
https://doi.org/10.1016/j.anifeedsci.2022.115342 (Scopus, Q1)
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(Mw1dangw) : Assoc. Prof. Dr. Anurak Khieokhajonkhet
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1.2 UNANNTRY (SxUgUTYanANUN)

Khieokhajonkhet, A., Thammang, S., Aeksiri, N., Kaneko, G., Tatsapong, P., &

Phromkunthong, W. (2024). Fish meal replacement by Brachytrupes
portentosusas for Oreochromis niloticus: Effect on growth, feed utilization,
fatty acid profiles, hematology, and histological changes. Animal Feed
Science and Technology, 308, 115873.
https://doi.org/10.1016/j.anifeedsci.2024.115873 (Scopus, Q1)

Khieokhajonkhet, A., Phoprakot, M., Aeksiri, N., Kaneko, G., & Phromkunthong, W.

(2023). Effects of thermal stress responses in goldfish (Carassius auratus):
growth performance, total carotenoids and coloration, hematology, liver
histology, and critical thermal maximum. Fish Physiology and Biochemistry,
49, 1391-1407. https://doi.org/10.1007/s10695-023-01263-9 (Scopus, Q1)

Khieokhajonkhet, A., Sangphrom, S., Aeksiri, N., Tatsapong, P., Wuthijaree, K., &

Kaneko, G. (2022). Effects of long-term exposure to high temperature on
growth performance, chemical composition, hematological and histological
changes, and physiological responses in hybrid catfish [G'Clarias gariepinus
(Burchell, 1822) xQC macrocephalus (Gunther, 1864)]. Journal of Thermal
Biology, 105, 103226. https://doi.org/10.1016/j.jtherbio.2022.103226
(Scopus, Q1)

Khieokhajonkhet, A., Aeksiri, N., Rojtinnakorn, J., Van Doan, H., & Kaneko, G. (2022).

Sacha inchi meal as a fish-meal replacer in red hybrid tilapia (Oreochromis
niloticus x O. mossambicus) feeds: effects on dietary digestibility, growth
metrics, hematology, and liver and intestinal histology. Aquaculture

International, 30(2), 677-698. https://doi.org/10.1007/510499-022-00833-7
(Scopus, Q2)
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Khieokhajonkhet, A., Aeksiri, N., Ratanasut, K., Kannika, K., Suwannalers, P.,
Tatsapong, P., Inyawilert, W., & Kaneko, G. (2022). Effects of dietary
Hericium erinaceus powder on growth, hematology, disease resistance, and
expression of genes related immune response against thermal challenge of
Nile tilapia (Oreochromis niloticus). Animal Feed Science and Technology,
290, 115342. https://doi.org/10.1016/j.anifeedsci.2022.115342 (Scopus, Q1)

1.3 NUNHNWEUAIINIUIY

2. 7131

3. Wil9de

5. NAIIUNIIVINIT MIANWULDU

6. NAIUNI9IVIN5SU TG danY

vadusasimanumadvinisdisiu Wilddrunisvesnisfinwiieiudsgyn Wunasu
mMavinsulasunisieunsaavaninuginiualun1siasaudensliyanan seumlanig
A3 Wuranuniaivinisluseu 5 Ydounas wasdeunmuguiuuussanynsy

g (%
o (. Tooswy

(509A18A519158 A3, BYSNY LWEIVITLUA)
RIVBINAIIUNIIIYINTT

NANUIN 8



174

Namumﬁmn'lwma'misj‘ﬂizﬁ'mé'ﬂqm AUUIENIA N.N.B.
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1.2 UNANNTRY (SxUgUTYanANUN)

Khamsuk, K., Dell, B., Pathom-Aree, W., Pathaichindachote, W., Suphrom, N.,
Nakaew, N., & Jumpathong, J. (2024). Screening plant growth-promoting

bacteria with antimicrobial properties for upland rice. Journal of
Microbiology and Biotechnology, 34(5), 1029-1039.
https://doi.org/10.4014/jmb.2402.02008 (Scopus, Q2)

Liu, N. G,, Liu, J. K, Sun, Y.R., & Jumpathong, J. (2023). Phylogenetic placement of
Tretospeira cheirospora in Phaeosphaeriaceae. Phytotaxa, 579(3), 175-186.

https://doi.org/10.11646/phytotaxa.579.3.3 (Scopus, Q2)

Nuanjohn, T., Suphrom, N., Nakaew, N., Pathom-Aree, W., Pensupa, N.,

Siangsuepchart, A., Dell, B. & Jumpathong, J. (2023). Actinomycins from soil-
inhabiting Streptomyces as sources of antibacterial pigments for silk dyeing.
Molecules, 28(16), 5949. https://doi.org/10.3390/molecules28165949

(Scopus, Q1)
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9. ¥a-uwana (mwilve)  : JY¥eA1ERI19138 As. §la1 yaFean
(Mw1d9ngw) : Asst. Prof. Dr. Thanita Boonsrangsom
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1.1 5789741539
1.2 UNANNTRY (SxUgUTYanANUN)

Boonsrangsom, T., Fuenghoi, C., Premjet, D., Suvittawat, K., Ratanasut, K., & Sujipuli,
K. (2023). Genetic relationships and genome verification of Thai banana
cultivars using random amplification of polymorphic DNA (RAPD) markers.
Biodliversitas, 24(7), 3758-3765. https://doi.org/10.13057/biodiv/d240713
(Scopus, Q2)

Mingmanit, Y., Boonsrangsom, T., Sujipuli, K., Ratanasut, K., & Inthima, P. (2023).
Pollen viabilities and gene expression profiles across Musa genomes. AoB
PLANTS, 15(4), 1-11. https://doi.org/10.1093/aobpla/plad052 (Scopus, Q1)

Buddhachat, K., Sripairoj, N., Ritbamrung, O., Inthima, P., Ratanasut, K.,
Boonsrangsom, T., Rungrat, T., Pongcharoen, P., & Sujipuli, K. (2022). RPA-
assisted Cas12a system for detecting pathogenic Xanthomonas oryzae, a
causative agent for bacterial leaf blight disease in rice. Rice Science, 29(4),
340-352. https://doi.org/10.1016/j.rsci.2021.11.005 (Scopus, Q1)

Premjet, D., Boonsrangsom, T., Sujipuli, K., Rattanasut, K., Kongbangkerd, A., &
Premjet, S. (2022). Morphological and molecular characterizations
of Musa (ABB) ‘Mali-Ong’ in Thailand. Biology, 11(10), 1429,
https://doi.org/10.3390/biology11101429 (Scopus, Q1)
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1.2 UNANNTRY (SxUgUTYanANUN)

Pensupa, N., Treebuppachartsakul, T., & Pechprasamn, S. (2023). Machine learning
models using data mining for biomass production from Yarrowia lipolytica
Fermentation. Fermentation, 9(3), 239.
https://doi.org/10.3390/fermentation9030239 (Scopus, Q2)

Treebupachatsakul, T., Lochotinunt, C., Teechot, T., Pensupa, N., & Pechprasarn, S.
(2022). Gelatin-based microfluidic channel for quantitative E. Coli detection
using blue fluorescence of 4-methyl-umbelliferone product and a
smartphone camera. IEEE Sensors Journal, 22(13), 12473-12484.
https://doi.org/10.1109/JSEN.2022.3175911 (Scopus, Q1)
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11 Yo-uwana  (Mwilve) @ FU28AEA19158 A3, Inwgan Je3nd
(Mw1d9ngw) : Asst. Prof. Dr. Tepsuda Rungrat

a k74 (4 =
NAIIUNIIVINTEIUNAY 5 U

1. U3
1.1 59897UN19Y
1.2 UNANATE (szygrudeyaianiu)
Buddhachat, K., Sripairoj, N., Ritbamrung, O., Inthima, P., & Ratanasut, K,,
Boonsrangsom, T., Rungrat, T., Pongcharoen, P., & Sujipuli, K. (2022). RPA-
assisted Cas12a system for detecting pathogenic Xanthomonas oryzae, a

causative agent for bacterial leaf blight disease in rice. Rice Science, 29(4):

340-352. https://doi.org/10.1016/j.rsci.2021.11.005 (Scopus, Q1)

Kamhun, W., Pheng-am, S., Uppananchai, T., Ratanasut, K., & Rungrat, T. (2022).
Effects of nitrogen levels on sucrose content, disease severity of
Xanthomonas oryzae pv. oryzae and yield of hybrid rice (BC4Fs). Agriculture
and Natural Resources, 56(5), 909-916.
https://doi.org/10.34044/j.anres.2022.56.5.05 (Scopus, Q3)

Rungrat, T. (2021). Effect of Submergence at the Tillering Stage on the Maximum
Quantum Yield Efficiency and Leaf Gas Films of Thai Rice. Journal of
Advanced Agricultural Technologies, 8(1), 13-16.
https://doi.org/10.18178/joaat.8.1 (Scopus, Q3)
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12. ¥p-wwana  (Mwilng)  : JAY9efansInsd ag. dgwed seiud
(Mw1dangw) : Asst. Prof. Dr. Nattapong Yongram

a k74 (4 =
NAIIUNIIVINTTEIUNAY 5 U

1. MUY
1.1 5789741539
1.2 UNANATE (szygrudeyaianiu)
suw FesuIUTYY waztigned 8asud. (2567). MsAuvesmunIdmiuiuniainingts

welinegrshegniuivauulniasinuidsnisvesyiawees. 275975 mans
uazimaluladl umIneIaeunIaInIu, 43(5), 393-398. (TCl tier 1)

Kongkhuntod, P., & Yongram, N. (2020). The Dirac Propagator for One-Dimensional
Finite Square Well. Journal of Modern Physics, 11(10), 1639-1648.
https://doi.org/10.4236/jmp.2020.1110102 (Scopus, Q2)
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13. o-wwana  (Mwilng)  : JYeansInsd uan. as. B5uas end3

(Mw1dangw) : Asst. Prof. Dr. Niran Aeksiri

a k74 (4 =
NAIIUNIIVINTTEIUNAY 5 U

1. 9478

1.1 51897UN1578

1.2 UNANNTRY (SxUgUTYanANUN)

Khieokhajonkhet, A., Thammang, S., Aeksiri, N., Kaneko, G., Tatsapong, P., &

Phromkunthong, W. (2024). Fish meal replacement by Brachytrupes
portentosusas for Oreochromis niloticus: Effect on growth, feed utilization,
fatty acid profiles, hematology, and histological changes. Animal Feed
Science and Technology, 308, 115873.
https://doi.org/10.1016/j.anifeedsci.2024.115873 (Scopus, Q1)

Khieokhajonkhet, A., Sangphrom, S., Aeksiri, N., Tatsapong, P., Wuthijaree, K., &

Kaneko, G. (2022). Effects of long-term exposure to high temperature on

growth performance, chemical composition, hematological and histological
changes, and physiological responses in hybrid catfish [G'Clarias gariepinus

(Burchell, 1822) x@C macrocephalus (Gunther, 1864)]. Journal of Thermal
Biology, 105, 103226. https://doi.org/10.1016/j.jtherbio.2022.103226 (Scopus,

Q1)

Khieokhajonkhet, A., Aeksiri, N., Rojtinnakorn, J., Van Doan, H., & Kaneko, G. (2022).

Sacha inchi meal as a fish-meal replacer in red hybrid tilapia (Oreochromis
niloticus x O. mossambicus) feeds: effects on dietary digestibility, growth
metrics, hematology, and liver and intestinal histology. Aquaculture

International, 30(2), 677-698. https://doi.org/10.1007/510499-022-00833-7
(Scopus, Q1)

Khieokhajonkhet, A., Aeksiri, N., Ratanasut, K., Kannika, K., Suwannalers, P,

Tatsapong, P., Inyawilert, W., & Kaneko, G. (2022). Effects of dietary Hericium
erinaceus powder on growth, hematology, disease resistance, and
expression of genes related immune response against thermal challenge of
Nile tilapia (Oreochromis niloticus). Animal Feed Science and Technology,

290, 115342. https://doi.org/10.1016/j.anifeedsci.2022.115342 (Scopus, Q1)
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14. ¥p-wwana  (Mwilng)  : JUIAIEATIANTE AT, WIAUID HOLATY*
(Mw189ngw) : Asst. Prof. Dr. Pongsanat Pongcharoen

a k74 (4 =
NAIIUNIIVINTTEIUNAY 5 U

1. MUY
1.1 5789741539
1.2 UNANNTRY (SxUgUTYanANUN)

Buddhachat, K., Sripairoj, N., Ritbamrung, O., Inthima, P., Ratanasut, K.,
Boonsrangsom, T., Rungrat, T., Pongcharoen, P., & Sujipuli, K. (2022). RPA-
assisted Cas12a system for detecting pathogenic Xanthomonas oryzae, a
causative agent for bacterial leaf blight disease in rice. Rice Science, 29(4),
340-352. https://doi.org/10.1016/j.rsci.2021.11.005 (Scopus, Q1)

Tawong, W., Pongcharoen, P., & Saijuntha, W. (2022). Neocylindrospermum
variakineticum gen. & sp. nov. (Nostocales, Cyanobacteria), a novel genus
separated from Cylindrospermum using a polyphasic method. Phycologia,
61(6), 653-668. https://doi.org/10.1080/00318884.2022.2130829 (Scopus, Q2)

Tawong, W., Pongcharoen, P., Pongpadung, P., Ponza, S., & Saijuntha, W. (2022).
Amazonocrinis thailandica sp. nov. (Nostocales, Cyanobacteria), a novel
species of the previously monotypic Amazonocrinis genus from Thailand.
Algae, 37(1), 1-14. https://doi.org/10.4490/algae.2022.37.3.10 (Scopus, Q1)
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15. ¥-wwana  (nwilve) @ JYI8ANEATIA1TE A, ANIAT AN
(Mw1dangw) : Asst. Prof. Dr. Pattaraporn Tatsapong

a k74 (4 =
NAIIUNIIVINTTEIUNAY 5 U

1. MUY
1.1 5789741539
1.2 UNANNTRY (SxUgUTYanANUN)

Khieokhajonkhet, A., Sangphrom, S., Aeksiri, N., Tatsapong, P., Wuthijaree, K., &
Kaneko, G. (2022). Effects of long-term exposure to high temperature on

growth performance, chemical composition, hematological and histological
changes, and physiological responses in hybrid catfish [G'Clarias gariepinus

(Burchell, 1822) x@C macrocephalus (Gunther, 1864)]. Journal of Thermal
Biology, 105, 103226. https://doi.org/10.1016/j.jtherbio.2022.103226 (Scopus,
Q1)

Khieokhajonkhet, A., Aeksiri, N., Ratanasut, K., Kannika, K., Suwannalers, P., Tatsapong,
P., Inyawilert, W., & Kaneko, G. (2022). Effects of dietary Hericium erinaceus
powder on growth, hematology, disease resistance, and expression of genes
related immune response against thermal challenge of Nile tilapia
(Oreochromis niloticus). Animal Feed Science and Technology, 290, 115342.
https://doi.org/10.1016/j.anifeedsci.2022.115342 (Scopus, Q1)

Khieokhajonkhet, A., Uanlam, P., Ruttarattanamongkol, K., Aeksiri, N., Tatsapong, P., &
Kaneko, G. (2022). Replacement of fish meal by black soldier fly larvae meal
in diet for goldfish Carassius auratus: Growth performance, hematology,
histology, total carotenoids, and coloration. Aquaculture, 561, 738618.
https://doi.org/10.1016/j.aquaculture.2022.738618 (Scopus, Q1)
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16. Yo-uwana (Mwilve) @ fUlerans1a1se as. winsd Agyly
(Mw1dangw) : Asst. Prof. Dr. Mahattanee Phinyo

a k74 (4 =
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1. U3
1.1 57897UN159
1.2 UNANATE (szygrudeyaianiu)

Phinyo, M., Sangarun, P., Wangkahart, E., & Sujipuli, K. (2024). Effects of banana flower
powder (Musa sp.) supplementation on growth performance, whole body
composition, antioxidant and immune responses, gene expression and liver
histology in Nile tilapia (Oreochromis niloticus). Animal Feed Science and

Technology, 308, 115882. https://doi.org/10.1016/j.anifeedsci.2024.115882
(Scopus, Q1)

Inyawilert, W., Rungruangsak, J., Liao, Y., Wirojwutthikul, S., Phinyo, M., Tang, P.,
Wanangkarn, A. & Tiantong, A. (2022). Gamma-oryzanol supplemented in
extender enhances the quality of semen cryopreservation and alters
proteomic profile in Thai swamp buffalo. Cryobiology, 107, 35-41.
https://doi.org/10.1016/j.cryobiol.2022.06.001 (Scopus, Q2)

Phinyo, M., Thikosa, A. & Wangkahart, E. (2021). Effect of dietary papaya peel and
baker’s yeast supplementation on growth performance, hematological value
of silver barb (Barbonymus gonionotus) and its resistance to Aeromonas
hydrophila. Journal of Sustainability Science and Management, 16(2), 12-22.
https://doi.org/10.46754/jssm.2021.02.003 (Scopus, Q3)
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17. Fo-uwana (nwilve)  : fYaeransansd as. 301 veunia
(Mw1dangw) : Asst. Prof. Dr. Wipa Homhual
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1. 9478

1.1 57897UN1578

1.2 UNANTRY (SxUgIUTyanANuN)

Y

a

91581UYANG, ansIAN1 BuAzUUN, I01 YeUNIR, UALANA LR, (2567). HAYDIQMNAI
guielalifewesualsdeunifnannnalsafuiniensslanduinia. 275579
inwr s, 40(2), 237-248. (TCl tier 1)

s
a a a a

AaYR Y AdnS, oA deaduyf, uianual Wik, §e Ygaieay, 30 vieuna

U s o

LaEIUNS F1UMeN. (2566). nsuenuazAnnsaswuafiseulalidnlvaansel
wasiniauaudadaasunsasyaulavesisiazgamuesueelie. 275579
unnems, 51(1), 124-139. (TCI tier 1)

[

A aswalnea, Unw uvens, 815871 YAna, 301 veumia waz1dias) imwnea.

v

(2564). M3fnuenLazIndwunkenaludednanauielglunsruauwasdnsin

Y

U999, MTENTINYIANENSINEATHALNNTINNNT, 4(3), 16-28. (TC tier 2)
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18. ¥o-uwana  (Mwilng) ¢ EaeA1EAI19138 A, 25805 Indua*
(Mw1dangw) : Asst. Prof. Dr. Worasit Tochampa

a k74 (4 =
NAIIUNIIVINTTEIUNAY 5 U

1. MUY
1.1 5789741539
1.2 UNANNTRY (SxUgUTYanANUN)

Loyda, C., Wichaporn, J., Jaranrattanasri, A., Tochampa, W., & Singanusong, R. (2023).
Physicochemical Properties, Amino Acid Composition and Volatile
Components of Fermented Fish (Pla-ra) Accelerated by Starter
Cultures. Trends in Sciences, 20(5), 6576.
https://doi.org/10.48048/tis.2023.6576 (Scopus, Q3)

Wichaphon, J., Judphol, J., Tochampa, W., & Singanusong, R. (2023). Effect of frying
conditions on properties of vacuum fried banana bracts. LWT, 184, 115022.
https://doi.org/10.1016/j.lwt.2023.115022 (Scopus, Q1)

Suwanansul, S., Alashi, M. A., Aluko, R. E., Tochampa, W., & Ruttarattanamongkol, K.
(2021). Inhibition of a-amylase, a-glucosidase and pancreatic lipase activities in
vitro by sacha inchi (Plukenetia volubilis L.) protein hydrolysates and their
fractionated peptides. Maejo International Journal of Science and
Technology, 15(1), 13-26. https://www.proquest.com/scholarly-journals/
inhibition-amylase-glucosidase-pancreatic-lipase/docview/2536551974/se-2
(Scopus, Q3)

Suwanansgul, S., Sangsawad, P., Alashi, M. A., Aluko, R. E., Tochampa, W., Chittrakorn,
S., & Ruttarattanamongkol, K. (2021). Antioxidant activities of sacha inchi
(Plukenetia volubilis L.) protein isolate and its hydrolysates produced with
different proteases. Maejo International Journal of Science and Technology,
15(1), 48-60. https://www.proquest.com/scholarly-journals/antioxidant-
activities-sacha-inchi-plukenetia/docview/2536551669/se-2 (Scopus, Q3)
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19. ¥o-uwana  (Mwilng)  : JYeAERTIsE AT, duseT Yuviau
(Mw1d9ngw) : Asst. Prof. Dr. Sonthaya Numthuam

a k74 (4 =
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1. MUY
1.1 5789741539
1.2 UNANNTRY (SxUgUTYanANUN)

Sringarm, C., Numthuam, S., Jiamyangyuen, S., Kittiwachana, S., Saeys, W., &
Rungchang, S. (2024). Classification of industrial tapioca starch hydrolysis
products based on their Brix and dextrose equivalent values using near-
infrared spectroscopy. Journal of the Science of Food and Agriculture,
104(12), 7249-7257. https://doi.org/10.1002/jsfa.13546 (Scopus, Q1)

Sringarm, C., Numthuam, S., Jiamyangyuen, S., Klangpetch, W., Wongsaipun, S.,

Kittiwachana, S., Saeys, W., & Rungchang, S. (2024). Quantification of individual

sugars in tapioca syrups with near-infrared spectroscopy. Journal of Food
Composition and Analysis, 125, 105852.
https://doi.org/10.1016/j.jfca.2023.105852 (Scopus, Q1)

Sringarm, C., Numthuam, S., Singanusong, R., Jiamyangyuen, S., Kittiwatchana, S.,
Funsueb, S., & Rungchang, S. (2022). Quantitative determination of quality
control parameters using near infrared spectroscopy and chemometrics in
process monitoring of tapioca sweetener production. LWT, 167, 113876.
https://doi.org/10.1016/j.lwt.2022.113876 (Scopus, Q1)

1.3 MNENIUIINIUIRY

2. 7131

3. Wl9de

4. UNANNIVINTG (SEUgIUtoyanfafiam)

5. NAIIUNI9IVINTT MIANWULDU

6. NAUNIIVIN5SUTTFIAY

NANUIN 8




194
[y ' a Yy v 9 1 = & A o A <
293U389TMNANUNIIVINITTeAUN IlddruntisvasnisAneninasudsynn Wunasu

NN93YINTNATUNITREUNIAIURANNUNNANUATUNITRITUIUAIATIAYARBATTIITUNUINI
313 Wukanunaivinisluseu 5 Ydaunas uasdeunmasuiuuussanynsy

({9 28A18R519158 AT, AUsET Yaviaw)
WIYRINANIUNIIYING

NANUIN 8



195

waafmmﬁﬁmn'ﬁmma']misj‘ﬂszﬁ'mé'nqm AUUIENIA N.N.B.

20. ¥o-uwana  (nMwilne) : JU28fans1138 A5, ausinu TudeAns
(Mw1dangw) @ Asst. Prof. Dr. Amornrat Wanangkarn

a k74 (4 =
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1. MUY
1.1 5789741539
1.2 UNANNTRY (SxUgUTYanANUN)

Inyawilert, W., Rungruangsak, J., Liao, Y. J., Wirojwutthikul, S., Phinyo, M., Tang, P. C,,
Wanangkarn, A., & Tiantong, A. (2022). Gamma-oryzanol supplemented in
extender enhances the quality of semen cryopreservation and alters
proteomic profile in Thai swamp buffalo. Cryobiology, 107, 35-41.
https://doi.org/10.1016/j.cryobiol.2022.06.001 (Scopus, Q2)

Chen, Y. C, Liaw, R. B,, Liao, Y. S., Wanangkarn, A., Chen, W. S., & Tan, F. J. (2021).
Molecular identification and relative abundance of microorganisms
in douchi koji and salted egg white sufu during processing. Animal Science
Journal, 92(1), e13567. https://doi.org/10.1111/asj.13567 (Scopus, Q2)

Chaudhary, S.C., Aeksiri, N., Wanangkarn, A., Liao, Y.J., & Inyawilert, W. (2021). Effects
of melatonin on cryopreserved semen parameters and apoptosis of Thai
swamp buffalo bull (Bubalus Bubalis) in different thawing
conditions. Advances in Animal and Veterinary Sciences, 9(2), 238-245.
http://dx.doi.org/10.17582/journal.aavs/2021/9.2.238.245 (Scopus, Q3)
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Choosumrong, S., Hataitara, R., Panumonwatee, G., Raghavan, V., Nualsri, C.,
Phasinam, T., & Phasinam, K. (2023). Development of loT based smart monitor
and control system using MQTT protocol and Node-RED for parabolic
greenhouse solar drying. International Journal of Information Technology,
15(4), 2089-2098. https://doi.org/10.1007/s41870-023-01237-3 (Scopus, Q2)

Choosumrong, S., Hataitara, R., Sujipuli, K., Weerawatanakorn, M., Preechaharn, A,
Premjet, D., Laywisadkul, S., Venkatesh Raghavan, V., Panumonwatee, G.
(2023). Bananas diseases and insect infestations monitoring using multi-
spectral camera RTK UAV images. Spatial Information Research, 31(4), 371-
380. https://doi.org/10.1007/541324-022-00504-y (Scopus, Q2)

Panumonwatee, G., Charoensaeng, A., & Arpornpong, N. (2021). Application of
Hydrophilic-Lipophilic Deviation Equations to the Formulation of a Mixed-
Surfactant Washing Agent for Crude Rice Bran Oil Removal from Spent
Bleaching Earth. Journal of Surfactants and Detergents, 24(6), 949-962.
https://doi.org/10.1002/jsde.12535 (Scopus, Q3)
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Loyda, C., Wichaporn, J., Jaranrattanasri, A., Tochampa, W., & Singanusong, R. (2023).
Physicochemical Properties, Amino Acid Composition and Volatile
Components of Fermented Fish (Pla-ra) Accelerated by Starter
Cultures. Trends in Sciences, 20(5), 6576.
https://doi.org/10.48048/tis.2023.6576 (Scopus, Q3)

Tongdonyod, S., Thikham, S., Kittiwachana, S., Wichaphon, J., & Klangpetch, W. (2023).
Optimization of pulsed electric fields combined with mild heat treatment on
microbial inactivation of tender coconut water and evaluation of quality
attributes during storage. Innovative Food Science & Emerging Technologies,
90, 103507. https://doi.org/10.1016/].ifset.2023.103507 (Scopus, Q1)

Wichaphon, J., Judphol, J., Tochampa, W., & Singanusong, R. (2023). Effect of frying
conditions on properties of vacuum fried banana bracts. LWT, 184, 115022.
https://doi.org/10.1016/j.lwt.2023.115022 (Scopus, Q1)
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Singcha, P., Khaksar, G., Sirijan, M., & Sirikantaramas, S. (2024). Durian (Durio
zibethinus L.) fruit: A superior dietary source of natural glutathione and Y-
glutamylcysteine. Journal of Food Composition and Analysis, 127, 105975.
https://doi.org/10.1016/j.jfca.2024.105975 (Scopus, Q1)

Khaksar, G., Sirijan, M., Suntichaikamolkul, N., & Sirikantaramas, S. (2022).
Metabolomics for agricultural waste valorization: shifting toward a
sustainable bioeconomy. Frontiers in Plant Science, 13, 938480.
https://doi.org/10.3389/fpls.2022.938480 (Scopus, Q1)

Sirijan, M. & Chaiprasart, P. (2021). Comparative studies of anthocyanin
accumulation and gene expression of flavonoid 3’-hydroxylase during fruit

development of two Praratchatan strawberry cultivars. ScienceAsia, 48(1). 1-
8. https://doi.org/10.2306/scienceasial513-1874.2021.103 (Scopus, Q2)
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Khamsuk, K., Dell, B., Pathom-Aree, W., Pathaichindachote, W., Suphrom, N., Nakaew,
N., & Jumpathong, J. (2024). Screening plant growth-promoting bacteria with
antimicrobial properties for upland rice. Journal of Microbiology and

Biotechnology, 34(5), 1029-1039. https://doi.org/10.4014/jmb.2402.02008
(Scopus, Q2)

Meesa, N., Sujipuli, K., Ratanasut, K., Pongcharoen, P., Rungrat, T., Boonsrangsom, T.,
Pathaichindachote, W., & Inthima, P. (2024). Salicylic acid application against
bacterial blight resistance in Xa21-introgression Thai rice cultivar ‘Phitsanulok
2’. Acta Agrobotanica, 77, 188569. https://doi.org/10.5586/aa/188569 (Scopus,
Q3)

Pinsupa, S., Tongmark, K., Aesomnuk, W., Srikaewtung, K., Chakhonkaen, S., Summart,
P., Sangarwut, N., Pathaichindachote, W., Wanchana, S., Ukokit, K., &
Muangprom, A. (2023). Transcriptome analysis reveals genes involved in
responses of eucalyptus to gall wasp infestation. Horticulturae, 9(2), 127.
https://doi.org/10.3390/horticulturae9020127 (Scopus, Q1)
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Choi, J.,, Jang, A. Y., Rod-in, W., Lee, D. H., Choi, K. Y., & Park, W. J. (2024). Codium
fragile extract prevents atopic dermatitis in DNCB-induced mice. Food
Science and Biotechnology, 33(11), 2643-2652.
https://doi.org/10.1007/510068-024-01523-1 (Scopus, Q2)

Gwon, Y. G., Rod-in, W., Lee, H. J., Lee, S. M., Shin, I. S., & Park, W. J. (2024). Inhibitory
effects of Oncorhynchus mykiss lipids in LPS-induced RAW264. 7 cells via
suppression of NF-KB and MAPK pathways. Fish & Shellfish Immunology, 144,
109266. https://doi.org/10.1016/].f51.2023.109266 (Scopus, Q1)

Jang, A. Y., Kim, M., Rod-in, W., Nam, Y. S., Yoo, T. Y., & Park, W. J. (2024). In vitro
immune-enhancing effects of Platycodon grandiflorum combined with Salvia
plebeian via MAPK and NF-KB signaling in RAW264. 7 cells. Plos one, 19(2),
€0297512. https://doi.org/10.1371/journal.pone.0297512 (Scopus, Q1)

Choi, J., Rod-In, W., Jang, A. Y., & Park, W. J. (2023). Arctoscopus japonicus lipids
enhance immunity of mice with cyclophosphamide-induced
immunosuppression. Foods, 12(17), 3292.
https://doi.org/10.3390/foods12173292 (Scopus, Q1)

Rod-In, W., Surayot, U., You, S., & Park, W. J. (2023). Inhibitory effects of
polysaccharides from Korean ginseng berries on LPS-induced RAW264. 7
macrophages. Plos one, 18(11), e0294675.
https://doi.org/10.1371/journal.pone.0294675 (Scopus, Q1)

Summat, T., Wangtueai, S., You, S., Rod-in, W., Park, W. J., Karnjanapratum, S.,
Seesuriyachan, P., & Surayot, U. (2023). In vitro anti-Inflammatory activity and
structural characteristics of polysaccharides extracted from Lobonema smithii
Jellyfish. Marine Drugs, 21(11), 559. https://doi.org/10.3390/md21110559
(Scopus, Q1)
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Jang, A. Y., Rod=in, W., Monmai, C., Sohn, M., Kim, T. R., Jeon, M. G., & Park, W. J.
(2022). Anti-inflammatory potential of Lactobacillus reuteri LM1071 via
eicosanoid regulation in LPS-stimulated RAW264. 7 cells. Journal of Applied
Microbiology, 133(1), 67-75. https://doi.org/10.1111/jam.15331 (Scopus, Q2)

Monmai, C., Choi, J., Rod-In, W., Lee, T. H., & Park, W. J. (2022). Development of
fermented rice cake containing strawberry showing anti-inflammatory effect
on LPS-stimulated macrophages and paw edema induced mice. Plos one,
17(10), e0276020. https://doi.org/10.1371/journal.pone.0276020 (Scopus, Q1)

Lim, J. H., Choi, G. S., Monmai, C., Rod-In, W., Jang, A. Y., & Park, W. J. (2021).
Immunomodulatory activities of Ammodytes personatus egg lipid in RAW264.
7 cells. Molecules, 26(19), 6027. https://doi.org/10.3390/molecules26196027
(Scopus, Q1)

Pratama, A. N., Grandmottet, F., Rod-In, W., Monmai, C., Sujipuli, K., & Ratanasut, K.
(2021). Efficient mini-prep RNA extraction from Dendrobium floral tissues rich
in polysaccharides for validation of reference genes during flower
development. Agriculture and Natural Resources, 55(3), 349-358.
https://doi.org/10.34044/j.anres.2021.55.3.04 (Scopus, Q4)

Rod-in, W., Talapphet, N., Monmai, C., Jang, A. Y., You, S., & Park, W. J. (2021).
Immune enhancement effects of Korean ginseng berry polysaccharides on
RAW264. 7 macrophages through MAPK and NF-KB signalling pathways. Food
and Agricultural Immunology, 32(1), 298-3009.
https://doi.org/10.1080/09540105.2021.1934419 (Scopus, Q2)
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3. vihuAamangnstagtunaiunisey danuvivaldey wanzauduanunisalagduvseld

" snzauuda

(6 AU, 100%)

4. yhwduienioll Tunsusuusmdngasinenamansiadin ananivimalulagdaninnmig
NSNYAT VOIAMLNBATANEANT UNNINNTUULIAIT

" \udae

(6 AL, 100%)
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[annuagiAT1E DNA Wadu]

[sanauaginTeilusduda ]

[nsdvdudoyasuwmaluladinwnanisinuesaingudoya..

nsaanuuulnswaiifadu WiaTagusasdsna)
mannssnwlaydiuudmaiugnssadasiul
[Rauniddanimunudnziulagianiimdnm]

P

[aunidilantTnanansdnAgy v ansvdand]
! (L2t
Iwaluladihnmlunisdanislsefladowiul

[walulagnsdnivdoyaidasdiul
4

Inadinfiugrulunawngdyasaddn ]

oA uleune warngvueiifisrdosiumsufoRauin..

R T P e T R L T E L TC R DR |
[AsETlug U IR sIia LN IRaIn]

Inafiafiugniluniswnzdsiiodediol
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O AU 9 laun
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= nsuTulssiugwelvlianAmisenl g
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" ANSLIYUIUBNEDTUN
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Y

[Micropipettes]

[Biosafety cabinets]

[m%‘.m Autoclave]

[Lﬂ?adﬁum’ﬂad (Centrifuge)]
[\insntunugmmndl (i, §uy, water bath)]
w304 PCR (msgu)]

[1A%04 Real-time PCR]

[Agarose gel electrophoresis system]

(A5 @euseuiETianIs]
[nsasaliaiausanu mellsunsunauiinmnes]
[Spectroscopy]

[Mass spectrometry]

[Thin layer chromatography]

[Gas chromatography]

[Liquid chromatography]

[nsinnIsaLALl]
[nsinnsaadaanansiaiounine]
[nsdansvaadsuutiougdunituarasiugnssul
[Msldnslneeadraidunianis]
[nsruaunsAnoenaiussuuLayaiessa]
[SDS-PAGE system]

[Spectrophotometry]
[ﬂﬁiéﬂﬁ’ﬁﬁ’mﬂ’ﬁﬁﬁdﬂqﬂ
[nsihauauazesusnusathiseg
[MIUTWIsUaEInnIIIan]

[nsdaAnUD AN
[nsuAtgmiengwin]
[nsudanlunana
[Msidausuazeduiauaaulail)

O Yinwyrdu 9 laun
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inweAisnduuazesiilundngns (Skills)
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7. NAUARTIINYIFAIAASUMNAR @119 WNALULAETININNIINITN BTN

70 75 80 85 90 95 100

[n5eriB12an] 100
wananmzaaudugiimisnnuio] 100
FuilinnuAnuiug 1] 100
enswlugniduazdndnianudunuivesdul 100
BianunseeiofulunisGouduasiannmued] 100
[Fodnduazdailuasserussamiaionnis] 100
Ermg/amudnle enAumannisuazmauiitddglu.. 100
[awmansmn'ﬁmm‘%“luawawﬁmﬁ'fs‘uuu'\] 100
[Eunsavsggnaanuinnmquiinanalulaginnmm.. 100
fasnsaviuidndunsisuwamdnnislumans... 100
[annsevinusmiuypansiuanauininuazng.. 100
[¥nasnsuzuarivinveunadin) 95
Blanudeiuaznduanoanssraiiuuslomi] 95

[vdu eavudand | 75

O viAuaRdu 9 laun
Y a 1 1 Y v oa 1% s (= d' a
= ndAnuennsauwiaglumauazia ndrdnduladisdedlililaswennuda
YWINALANY
G v
= n3Rasadu
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¥l 4 Han1sReULUUAITIIANARTuT e sEAUsisaNUmeEalis Ui AzdaeulsauUae
viaLiBui gunasas wia yaaanaly sen1susulsamdnans Inenemanstaudie
aUIvInAlUladIINNNNINTNEAT

"l(],'IUQUQ’GIEJULLUUﬁE]Uﬂ']SJ 13 518

' a % v

a9UN 1. wa;&aﬁdmammuaaumu
1. LWﬂ‘UaQP:\IJC‘laULLUUa@UﬂWN

" Ligesnsszy
(1 Ay, 7.7%)

5 wAene

(2 Ay, 15.4%)

" v

(10 Ay, 76.9%)

2. ‘lf’NEJ’]EJ‘ZJENéJGl@ULLUUﬁ@Uﬂ'm

" 91y46-59 7
(1 Ay, 7.7%)

" wnndr60 Y

(2 AU, 15.4%)

B Jounii 189

(1 Ay, 7.7%)

" 21y 26351
(7 AY, 53.8%)

" 9g18-257
(2 Ay, 15.4%)
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3. @NTUTHROURUUABUNY

= fnGeu duiseudnm U7 6
(4 AY, 31%)

' funasatiniiey
(3 AY, 23%)

4. vnusianuaulalunsidnseu vise wuvhunsvaiu viieauian iWnseuluaan
waluladTinmmienisinensvseld

= ag/evnsdszivisaudnm
(4 AU, 31%)

lidasnsszy
(2 aw, 15%)

Taiwila
(1 Ay, 7.7%)

B gelaigiueu
(3 Ay, 23.1%)

" aula
(9 Ay, 69.2%)
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5. vuAndwangaslagduiidniiunised danuivady magauivaniunisaldagdunielyl

laifianufaiiu
(4 Ay, 30.8%)
30.8%

" \dueae

(9 AY, 69.2%)

6. vhuiiuienioll Tunsusuusmangasinenmanstndin avndvinalulagdaninmi
NNSINEAT VBIAMUBLNEATANANTT UM INNTUULTATT

Lifianufaiiu
(4 Ay, 30.8%)

" limunzeu
(1 Ay, 7.7%)

. 3 ar ar
" linsrudlemnvasvidngnstagiu
(1 Ay, 7.7%)

" snzauudn

(7 Ay, 53.8%)
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7. anudmamalulagdinmmenisinessidndusaresilundngss (Knowledge)

[MsannLariAIE RNA tWoanul
[nsanauazimszrlysiwdadul
Inaluladiesammnealuanaddasi]

Inaluladin mlunisuivdsoiugitoiowiul
[RaunddionsudnansdnAty Wy @a1snRend]
[malulagnagadiineuasmaiinlasniio]
[M3fnwAIuraINaIenIsin oyl
Iwalulag@nmluntsinnislsafiadasdu]
[madiafiugulunsmnzdeusaddn]
nseenuuvlnameiidowu dioTagUseadsnin)
[AgIendeswudmiumealuladinimmenisnens]
[Mynaukuuardinnagsiamumaluladdnmmuamanvaaidosyl
[ANUFAUWAUNNTIUTO AT R AR A ueigRatin T

[MFimseirmudiusiugnssuvesdaiiiindowiu]

[wwiAmdmiugUsgnaunis (entrepreneurship mindset)]

O ANUFBY 9 laun

= (399vesly

100
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8. inweidnlunasaisiilumdnans (Skills)

70 75 80 85 90 95 100

TR S T s B 10 O R0 D0 SO O (1 M 1O Vs B O 100 )

[m‘s"lm Autoclave] 97
[Spectroscopy] 95
[ms?amsﬁ'mnwﬁqnqw 95
[Micropipettes] 93
[Biosafety cabinets] 93
(wiaatumdes (Centrifuge)] 93
[wiesmunugangd (§ify, §us, water bath)] 93
[Agarose gel electrophoresis system] 93
[Thin layer chromatography] 93
[Msdnnsvandennansiaiidunsie) 93
[nsidnmsinsagraiiunianis) 93
[msafalvainausnu smelusunsurouiinnes] 93
[Mathiausuazedusnusanihiiuszeg] 93
[Msihauswazadursnuoaulail] 93
[Msdnnsansiall] 92
[msdamsvasdeludouyiuriduavarsiugnss 92
[11. msuitgwmianignii] 92
(1304 Real-time PCR]
[SDS-PAGE system]
[Mass spectrometry]
[Liquid chromatography]
[nMssusenudianns]
[M5UMIsUaLInNIIaT]
[nsdhdsralunaian]
[Gas chromatography] 88
[Spectrophotometry] 87
[nMsEdsruuaniiaa] 87
[nszuaunsAnegaiussuuuaraineassd) 85
[nsudtgwiawiznii] 85

8888888

O Winwedu 9 laun
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9. MAUARTINYIFAANSUNMAS @1V BNALLAETININNIINITNWATNII

70 75 80 85 90 95 100

[vdu oaviu a1 98
BlanunseieieulunisBouiuasinnnmued] 98
[@odnduarniuluasserussumednnns] 98
Hag/edila ndumannsuagnquifiddgluanuiion 98
[annsaysannsailuananyioiiGoumn] 98
LenswlugmiduarAnarsrudunsivo sl 97
[Eunsavsggnanuinnngeiiunaluladiminmmnisineasgnns. 97
Aansedusadiunsdsulamndnnslumansiiiertonv... 97
[3wianan) 95
FuilsanuAnuiugaul 95
[anansavinnusmiuypansluanandnimuagnguauiivainvans. 95
[RnarssusuazSufinvousadiay] 93
Hrudeiiusaznduansanagnaiuselon] | 92
[wananMzAaNmdufimiaNAn] 92

O vruaRdy 9 lHun
= {iRoUsTIY
= Sulinveusdadeaudausau
»  mdngasgyuvy wandsuBsuissninaiudiauazusvauiatiu azvinli
\RansWaILeg19EBy
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Y Y ANNADINS ANNABINS
. v s o o AUABDINIT AUABDINIT o - v o
nqwgumu‘lmaa - . T ATUIIYDITU muanwm:uﬂﬂa
ATUAIIUZ (Knowledge) ATUNNWS (Skills)
v (Ethics) (Characters)
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nauRtsyEnawn | e anseansend 20 3 * UsTifiu: AUMAINVIANENINTININ AN Tums Fapaundusssy
ﬁéau’ﬁmﬁaﬂ (;N.ﬂ, 2561-2580) ail,mﬁau LLaxﬂzwué’aﬁmm Usgifu: A
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UszliuNanIenuveINanuIdeLeay
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ovien: uminendoifiedsnnvos
HUsznauns

WusAR: NsuaRTun

Uy nsfine: dnnug wuainedvn
(Aalaid)

o

Fovnd: anivendoifiodsnuves
Jsgnaunis

UsA9; N19I98

Usagnisanen: -

e €6 o

=

WUsAL: ATV N3
UINTIVINIT
Usvgnsfinwn: 8
ANSITNATESIIN Tdniln
ansnsauy iilalurd
walesiifinnusuiinvey
soUszinAuazaslan

el univendedie
fapuvosEUsznaums
WusHa: @u1sauSuRI
fumswasuulases
walulaguazlan
USagn1sdne: S
Wuudemaniewagla leu
Suanumannvane

& ADIELAYATANANST

Adevien: uinnssu MsysaNNTEIRANLEI
Innseensuluszduuunni

Wushv: Yudindlnmunings uinnssu
nMsnumsiiduiinssiedawindon

Fdevimd: n15398 uinnssu n1sys
WINTOIAAIL
Wusha: 119398 MsmuuIAng T

Idesir: n15398 N3
UIN193VINT

fusia: M539e Wuling
Aoduwandey

fushia: seavaina Wuling
fofawIndl
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Y Y AUADINIS AUADINIT
1 oo o AUABINIT AUABINIT - - o
naugduldide Y . . o A1UDTYFIIY AudnYzyAAa
AIUAIINTI (Knowledge) ANUNNES (Skills)

Y (Ethics) (Characters)
naud 2 * HUSENOUNS msafinuaz3iAs1zs DNA ek . ﬁﬂwmﬂ%uazaLL@?ﬂMLﬂ%dﬁa fmansnsusuay " p5eOLaN
nauTSSENaLn (naurEduladude walulagdnmlunsusuugaiugiv mamalulagdinn SuRnvoUsadIAN
o T ndnmsfaulay/UsunAmeiugnss [Micropipettes] Fodnduasdniulu
UAIUTINNIN NgULn) X i 4 -

ey W33 PCR (1195574)] A3IYIVTTUNIVINT

wedafiugrulumamzndsailodefis
walulaBiasesneluiana
nylaseteyaiugnssulagldlusunsy
powfIAeSugIY
wAlulagdinmmisemns

[

[Lﬂ%aﬂ Real-time PCR]
[Agarose gel electrophoresis]
Biosafety cabinets]

\A304 Autoclave]
w3esthumies (Centrifuge)]
SDS-PAGE system]
[Spectroscopy]

[
[
[
[

o I =
= AN5YINUTUAN

¢ ANANTIUTTAN
WANgNS
(nguridnladiude
melu)

nsafiauaz ATz DNA asdu
walulag@anwlunsusudseiugivy
Doy
weluladiedomneluanaidosdu
weluladmsgadiineuasimaiataonide
QauvEdilemsmunudngialagisnisms
Fanm
nsduAutayamumalulagdinimmig
manwnsTnguteyaeeulatitoy
fFotiadu ulsuy wagnguneiiftostu
nsuURnusmumalulagdininmi
N15NBAT WU ANNUARASEBNINTININ Way
mMssnwAnuUasniendinn

" finwznslduazquashwiaiesile
mamaluladdinm

[Micropipettes]

[Lvﬁ'a\‘i Autoclave]
[edosilumies (Centrifuge)]
[\n3eq PCR (W95§1u)]
[Agarose gel electrophoresis]
[Biosafety cabinets]
[Spectroscopy]

msldnwningedradunanis
AsrUIuMsAnagadusTuLLay
a519a55A
msasalndinaueny me
TUsunIuARURILADS
msndanlunaianu
NMSRYUSIWIUTIING
mstiauesgrudunianis

{3nasnseusiay

SURABRURDRIAL

o

Hodnduavdndiuly
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WA nsaunn Wusiy

A A U
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1971397
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iy e
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Waguwlamaignnishu
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AIUAIINTI (Knowledge) ANUNNES (Skills)
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e a o
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Y Y AUADINIS AUADINIT
Cvmt s ANNABINS ANNABINS . - .
naugaidulide Y . o o AUZL5ITU AIUANYUZUARS
AUAUS (Knowledge) AUNNWE (Skills)
N (Ethics) (Characters)
LLﬁ%ﬂﬁiNﬂuﬁﬁﬁ?ﬂV‘ﬁqﬂ
Tausssulasgiadl

UsgdnEnm uagaaenw

+ YA seaiuayy
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walulag@anwlunsusudseiugivy
Doy
weluladneqatrineuasmediataenide
nsUszendldgauvsgluauau
waluladFinmmsnsinemsifienisaauny
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Fotiadu ulsue wagngmneiifetestu
nsuURnumumalulagdininmi
N5NBAT WU ANNUARASENINTININ Way
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Doy
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AuSug USRS
ARSI YRS

addossu
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" Jnwensesenasiall n1sidenly
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1NLBNSNaLey
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o+ UnSusEauLsel
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naugaidulide

ANUABINTT
AUA2LF (Knowledge)

AUABDINTG
AIUNNWL (Skills)

AUABINTT
AIUSYFITN
(Ethics)

AMUABINIG
AIUANYUZUARS
(Characters)

* JUnAsaY

AuupnNNGBeIv YLyl
UnAnuSeuslas

* inwgnsussiiunnudemenie
anudswdonansenuiienaiaiy

" ANIOYIINITAING
Tuavanunivfioun

= 143 TSy sWawdes
sdsaileadudnenin

= wdngnIEYN
uanudsuiGouisyning
Jaudnuazuswguntiu
g liAnnsWAILIDENS
fabu
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[
1% LYY (%

521U521AU Needs/Requirements Afisauiy

fuanug (Knowledge)

Ausinee (Skills)

AU385558 (Ethics)

frudnumzyana (Characters)

K1. A2 NUgIUAUANEE Y0 mMING N5 T IR
ANUILAINIOINT UAZNYATNTINEY

K1.1. n5Wennssssued (anudsduuwazainy
YANNAENITINTN)

K1.2. A2135luAmn901ns (nAluladdaninmig
2113 MsUSuU TG ldinnAIvMNg
9IM9gN)

K1.3. winnssunnnmsnuasuuudidusazduling
odauanaes (Mmsindedinm
walulagannlunsinnsuuasdngity
4” v aa LY <
Wowu walulagdinmlunisdnnislsaiig
LUaiu)

K2. walulagmaaiineuazmedalaonide

K2.1. mMsuszgnaldqdunidlunuiu
wAlulagTinmmnenisinensiiionsnIuau
Angivlagdsn1smednm

K3. #ann1siuguaunalulagdininmnanisinuns

K3.1. nannsiugiulunisinsideaiiodons

K3.2 wannmsitugiunseniugmans (nsarin
waEllAT A INUgNTIY)

K3.3. vidnn1siugumeiugimnssumans

Ka. dotshu wleune uazngruneineitesiunig
UuRnusunalulagiinnmnanisnuns

S1. inwem st e dn nslduavguasnuinsesle
S1.1. Hinwrn1ste Mg 3n waznsidAIaana
S1.2. inwenswseuaEsAdl

S1.3. ﬁﬂwxmﬂ%’uax@LLﬁ%ﬂmm%ﬁﬁ@md
waluladdinn
¢ [Agarose gel electrophoresis]
Biosafety cabinets]
Micropipettes]
SDS-PAGE system]
Spectroscopy]

LATD9 Autoclave]

1A3D9 PCR (1101531U)]

* & & 6 O o o

1A89 Real-time PCR]
wseslinias (Centrifuge)]

— = = = = =

-
3
3
-
3

* A3

S2. FiNYEAIUNITIYEWAEMTHAILIWIRNTSY
$2.1. MTIVY
$2.2. MSNAWIWIANTTH

52.3. Msysannisauiimumalulagdininm
MsnuATEN1SUN RIS

S2.4. wnAngUsENaUNS
S3. iNWeNISEOENS
53.1. msl¥nwlveedradunianis

$3.2. MSWYUTBNUTIVING

E1. 23381U5T044AL385ITY

El.1. Fodnduazdasiulu
25581UTIUNIVING

wa

E1.2.Uf0Rnua3e5550TuN"s
A

]

E1.3.83na15150 Sulnveu
AOFIANAIUTINLAY
Fauandou

ELdipsnlunmruazinaes
rulunyudveafiu

CtL. aswianna W3 WiSew uaz
nsyAesasuluNTiRILAIBIRENS
fowlanfudnenin
C1.1. asemalian
c1.2. W3 TliSeu waznszfoTodu
TunsSeuiuasiamn
puLeIRgraL oA
Angnn
C1.3. viu aAnu §au
C1.4. gunsaususdniunis
Waguwlamivins Tu
AansNeTaantuan
waluladdinn
C2. fuwnAngusenauns
C2.1.8uwAngUsEnauns
C2.2.ndvindulanaznanAnuen
AsoU
C3. MevusNiugdy
C3.1. @UNSaYINUTINAY
ypanshuanauIvan
wagnguAUNMaINIANY
Sausssulaagiedl
dszansnm

C3.2. Suilsmufniiugou
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