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M3z 1 Maninszymazlszlasinouniyue 4 wUENA
001-102 FAAINIZIIMINUMINAUINGITU 2((2)-0-4)
The King’s Philosophy and Sustainable Development
A A o
388-100 gUAIZLWDINDUNYYE 1((1)-0-2)
Health for All
315200 UszTembiounysd 1((1)-0-2)
Benefit of Mankinds
tﬂ' | A a2 ‘ﬂ' w a |} )
715zn 2 anudlunaieawazsInnaun 5 “UIEnA
950-102 FIaNA 3((3)-0-6)
Happy and Peaceful Life
A Aa
895-001 WaALUBINA 2((2)-0-4)
Good Citizens
d' | Y || a
a5z 3 madugsznoums 1 viuena
001-103 "l,ag?\sjzjﬂmmﬂumfﬂizﬂwﬂﬁ 1((1)-0-2)
Idea to Entrepreneurship
d' \i i Y 1 v Yaa v ] a
21521 4 MIVYBEIIIMNU azMIFAING 4 wUENA
PI3RgRLNaFIMNY $113U 2 Hiehe
315-201 FIAUHIBUIAA 2((2)-0-4)
Life in the Future
P33R IUIU 2 HUIYAN
315-104 $numaTuladaina 2((2)-0-4)
Digital Technology Literacy
132N 5 MIAATITZUY MSAATINTINZUAZANAY 4 WA
MIAATITZUY 91U 2 HUIYDA
315-202 msaanumsldvawra 2((2)-0-4)
Thinking and Reasoning
MINATINTINZUAZAIAY UIU 2 HUIYDA
315-100 MuIaAall 2((2)-0-4)

The Art of Computing
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890-001

890-002

890-003

890-004

890-005

(rnewmig: WnAnyamzidouiEou 2 9199 unguAZLUY O-NET)

AITANTLNIYIDINGY
Essential English

% aa U
muoangyludIalszariu
Everyday English

o 9 9y
Mu1oInguniou 1y
English on the Go
MBIBINYHYAAING
English in the Digital World
AHIDINOHFIIHING

English for Academic Success

a G d =
a1ISN 7 gUNEMAATUASNW

061-001

142-135

142-136

142-137

142-138

142-139

142-234

142-237

340-162

@oniunnmszae i
AnuawvegaalIng
Aesthetics of Thai Dance
Wuieniseuios

Paper Craft
Fuautdiuan
Sculpture

Tag 9 Aina'ld

Everyone Can Draw
WUAS IR BIAUAT

The Sound of Musics
noslanfally

Through The World of Art
Tanee

Life is Beautiful

o

= J J

A laniiuesaad
The Designers and Their Black Attires
quIsemansnInIenIn

The Aesthetic in Photography

L} a
4  HUWNA

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2 vienn

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)



472-116

472-117

895-020

895-021

895-022

895-023

895-024

895-025

895-026

895-027

895-028

o 9 9 y A
annodulamnlanesdu
Local Arts and Fabric

aAAA
FUANAFINGY

Keeping Fit: Enjoy Healthy and Happy Life

Wy Ine

Thai Khim

9 1 Y o

IOV AU KU

Singing, Playing, Dancing
WHIZIINAY

Rhythm and Song

Harmonica

ANIAaTATIDURAY

Drama and Self-reflection

955051 e

Appreciation in Thai Language
9 9 4

NITNAUTUATINTTIA

Creative Drawing

895-030 &1

895-031

895-032

895-033

895-034

Swimming
muila

Tennis
VIAINAUDA
Basketball
A3

Track and Field
Aol

Social Dance

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)



895-035

895-036

895-037

895-038

895-039
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890-010

890-011

890-012

890-013

890-014

890-015

890-020

890-021

890-022

890-023

SIELN

Petanque

AN

Camping

HUANUAY

Badminton

mdamuie

Table Tennis
msaaﬂmﬁqmmﬁaqﬂjmw

Exercise for Health

[
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MINAUNNEZMIVGUNBIDIN Y

Improving English Writing Skills

o1 ldlnddn

Reading All Around

MALANTANTO 1Y

Strategic Reading for Greater Comprehension
IUNUAYUFITINTA1T 1Y 1

Better Academic Texts Readers
Anduilesiudounas

English Pronunciation through Songs
hensaisanguitemsdoansludiaeia

English Grammar for Real Life Communication
msaummmmé’mqy

English Conversation

Wandmanwsangy

From Listening to Speaking English
ﬂ'l'ﬁli'llﬁu@ua%ﬂ']imﬂiuﬁﬁ']‘ﬁ'lim%!ﬂuﬂ'lﬂ15\‘1ﬂf|‘1§
Presentations and Public Speaking in English
MITeUINMBIBINgEHIUMTTAUTTTY

Learning English through Cultures

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)

1((1)-0-2)
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2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)



890-024

890-025

890-026

890-030

890-031

890-032

890-033

890-040

890-041

890-050

890-060

890-061

890-070

890-071

891-010

891-011

%ﬂaiﬁﬁwﬁ’ﬂéumkn'é"wmy

Creating English Short Films
ﬁﬂyzmsf%fmmywé’mgmﬁamiﬁﬂmda
Study Skills in English for Higher Studies
YIUINIDUAIUNIHITINGY

Reading to Write in English
MIdeaIMBIBINgUITITINY

English Communication for Business
adangelufivhay

English in the Workplace
mmé’mqyﬁm%“uﬁ'ﬂvimgﬁm

English for Travelers

Y a

MuBIngdmIudus Inauazdlsznoumsguln

QU

English for New Generations of Consumers and Entrepreneurs

ms@euivemsaingay

Writing for Job Application
mmé’mqmﬁamsﬁnmmfﬂm
English for Job Interview
wladgna

Google Translate Me
NHIDINYHADDANAN

English Twenty-Four/Seven
Mdanguiiiemsfniiudeddiia
English for Digital Literacy
WSadoaounuidnguitemsiay
Winning English Test for Employment
fFadodounsinguitemsanyide
Winning English Test for Higher Studies
mdtuiload

Basic Japanese
aumnmediulugialss$1iu

Japanese Conversation in Daily Life

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)



891-012 ﬁumumm@ﬂuiuﬁﬁmu 2((2)-0-4)
Japanese Conversation in the Workplace

891-020 misuiifeady 2((2)-0-4)
Basic Chinese

891-021 a@unuImauluiInlsedniu 2((2)-0-4)
Chinese Conversation in Daily Life

891-022 aunmnmuiauluiiheu 2((2)-0-4)

Chinese Conversation in the Workplace

891-030 MwINAITIBIAY 2((2)-0-4)
Basic Malay
891-031 aunnmuwalglurInlszariu 2((2)-0-4)

Malay Conversation in Daily Life
891-032 AUNMNMB WA HONTNDUNE) 2((2)-0-4)
Malay Conversation for Tourism
=y 491 9
891-040 MY UNMHALUDIAU 2((2)-0-4)
Basic Korean
= aa o
891-041 ﬁu'ﬂ‘LﬂﬂTH”I!,ﬂWﬁﬁelu“]f’M‘l]ﬁﬁ]TJu 2((2)-0-4)
Korean Conversation in Daily Life
aq A o
891-042 ﬁuﬂmmmmmaiummam 2((2)-0-4)
Korean Conversation in the Workplace
o dﬁ Y
891-050 MBUIDIUULIUDIAU 2((2)-0-4)
Basic German
Y v =K A = a 1 d‘ o A a A a
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001-131 gUAIZMBUAZIN 2((2)-0-4)
Healthy Body and Mind

190-404 B35umMIA 2((2)-0-4)
Natural Therapy

315-103 A lumadumsndaumaTyan 2((2)-0-4)

Introduction to Intellectual Property



315-203 ey lusssuna
Key to Nature
336-214 NUATING
Smart Eating and Being Healthy
336-215 FInaoanana1sny
Safety Life from Toxic Substances
336-216 €A YUNIN
Drug and Health
340-103 Inemaniszgndiiiodin
Applied Science for Life
340-151 Ineneaasiazina I Tadludiadsesiu
Science and Technology in Daily Life
348-103 Mmsdszgnaun Tumalulad
Applied Nanotechnology
874-192 nguinetitensUszneverFnazmsauiuginlsesiiu
Law Relating to Occupations and Everyday Life
874-193 mmiﬁmé’fmﬁmﬁ’ungwmmmzﬂizmumiqa‘ﬁssu
General Principles of Law and Judicial Process
874-194 MHBOINIAUTIN
Taxation and Life
874-195 ansuyseyuiuanuiunaiios
Human Rights and Citizenship
895-040 ININGIANINTN
Psychology of Love
895-041 YSwny1a3ey
Ethical Philosophy
895-042 fatlzmsdeasmuInelusarssui 21
Art of communication in Thai language in the 21st century
895-043 M3 1¥n 1 ne
Thai Usage
895-044 M1 Inesueie

Contemporary Thai Language

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)



895-045 Wnbmsdeais
Communication Skills
895-046 ANWAAUATNITADA3
Thoughts and Communication
895-047 sziAmanslunmeuas
History in Movies
895-048 MINAFULAZTLLUOT
Drawing and Painting
895-049 AailzAuANUGY
Art for Happiness
895-050 Aailz TudsnunyImusssy
Arts in Multicultural Society
895-051 AalIAUEIIUTINALY
Contemporary Arts and Culture
895-052 M3NeufeNFIad1e556
Creative Tourism
895-053 M3NeufieIFITAR 1A
Volunteer Tourism
895-054 M3 surumsteuiiemuulsznda
Learning through Backpacking Trips
895-055 pzqoUALNIAN AN
World Heritage Journey
895-056 A9VAANHI
Songkhla Studies
895-057 AUAS INY
Thai Classical Music
895-058 Fanadail Ine
Thai Music Art
895-059 AUATAZIUAN
Western Music
895-060 MINARAYIWALUUNUING

Physical Education and Recreation

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)



895-061 Tauaziilsy 2((2)-0-4)
Fit and Firm

895-062 aarIa i uNiLNA1Y 2((2)-0-4)
Active Lifestyle

895-063 821 1@nwew 14 2((2)-0-4)
Fat to Fit

895-070 gty lumsantiuagia 2((2)-0-4)
Wisdom of Living

U, HUINIBURWIZ 90 ¥UIWIN

1) ntju%ﬁwmmam%ﬁugm?l‘ln%w 47 wuEnA

322-101 unafad 1 3((3)-0-6)
Calculus I

322-104 Adasanina’ly 2 3((3)-0-6)
General Mathematics 11

324-101 1adiia’ly 1 3((3)-0-6)
General Chemistry I

324-102 1afia’ly 2 3((3)-0-6)
General Chemistry I

324233 nTBUGiT0edy 3((3)-0-6)
Introductory Organic Chemistry

324-247 naANANIATIEH 3((3)-0-6)
Principle of Analytical Chemistry

325-101 ﬂﬁﬂ’amsmﬁﬁ’ﬂﬂ 1 1(0-3-0)
General Chemistry Laboratory I

325-106 ﬂﬁﬁamimﬁﬁﬂﬂ 2 1(0-3-0)
General Chemistry Laboratory 11

325233 UFiAmsATisurs diifoadn 1(0-3-0)
Introductory Organic Chemistry Laboratory

325-243 ﬂﬁﬁﬁmsmﬁ%miwﬁﬁugm 1(0-3-0)
Basic Analytical Chemistry Laboratory

326202 9a333neiialyl 3((3)-0-6)

General Microbiology



327-202 UiiamsgadiInena’l
General Microbiology Laboratory

F4

328-302 FuANNUFIU
Basic Biochemistry
328-331 URiamsduall 1
Biochemistry Laboratory I
330-101 #anIING 1
Principles of Biology I
330-102 dNAIINGT 2
Principles of Biology II
331-101 UfuamsvanyIImne 1
Principles of Biology Laboratory I
331-102 URUAMIHANBIINGT 2
Principles of Biology Laboratory 11
332101 TAndiugIY
Fundamental Physics
333-101 UfiAmsAAndiug
Fundamental Physics Laboratory
347-201 aﬁﬁﬁugm
Basic Statistics

348-201 vugmaaidmiumalulasdinm

Genectics for Biotechnology

2) NQIINITIAY
2.1 IVIAVVOIT IV
a2 3 Y
348-202 1 11 1ag %I 1WA U
Introduction to Biotechnology
Y] kY
348-203 vianmaunilaymn
Problem Solving
a ~

348-301 maTuTadBanwyaunsd

Microbial Biotechnology

37

37

1(0-3-0)

3((3)-0-6)

1(0-3-0)

3((3)-0-6)

3((3)-0-6)

1(0-3-0)

1(0-3-0)

3((3)-0-6)

1(0-3-0)

3((2)-2-5)

2((2)-0-4)

) a
HUIWENA

HUEDA

3((2)-2-5)

2((1)-2-3)

3((2)-2-5)



348-302 GAIN mﬂﬁﬂmﬁﬁmﬂmaQauaz%miaummﬁmﬁuﬁm%ﬂ 5((4)-3-8)
MIVATILHADUID
Module: Basic Molecular Biology Techniques and Bioinformatics for DNA Analysis

348-303 AeNTsuFANa M UMA Tu Tagdin 2((2)-0-4)
Biochemical Engineering for Biotechnology

348-304 A TuTlagFIMWFINATIEH 3((3)-0-6)
Analytical Biotechnology

348-305 331 ma TuTagmswanlUsAugneaunasmsins1ziaie 5((4)-3-8)
Fresaund

Module: Recombinant Protein Technology and Bioinformatic analysis

348-306 938555UMAzANNLA0ANININTININ 1((1)-0-2)
Ethics and Biosafety
348-307 mInuAuAMMNRAANUAIMA Tu Taddanm 1((1)-0-2)

Quality Control of Biotechnological Products

348308 sinwzmsAndedomseninINeINaad 2((2)-0-4)
Communication Skills for Scientists

348-309 MSVIULNANUNINA TU TadFININ 1((1)-0-2)
Writing an Article in Biotechnology

348-401 M3sznoumsginamalulagsiniwn 1((1)-0-2)
Biotechnology Entrepreneurship

348-481 @uNUIFINTNMIaUNa 1ulag¥Finm 1 1(0-2-1)

Seminar in Biotechnology I

348-391 MIANU 1(0-6-0)
Job Training
349-491 Tasaarumama luTagyinn 1* 3(0-9-0)

Project in Biotechnology I

349-492  Tassaiumama Tu lagsinin 2% 3(0-9-0)
Project in Biotechnology 11

349-493 @HinANHI* 6(0-40-0)

Co-operative Education

a A aA
*upullnd Goulassnumana lulagyiaw 1 uag 2

HUNUAYND (FOUANNIANY
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319-505

326-211

326-321

a 14
maTuTagdinmvesluTowodwes
Biotechnology of Biopolymer
Aay A A
ATNNYAFIINYY
Methods in Microbiology
0INGINNDINT

Food Microbiology

326-423 9032INGINYATNNITTY

330-200

Industrial Microbiology
FUgIUINGIVOINBLAZ A1

Morphology of Plants and Algae

330-230 OYNINATIUVDINY

330-260

330-300

330-411

331-260

348-310

348-311

348-312

348-313

348-314

348-315

Plant Taxonomy
o 4
Wugmans
Genetics
a2 A 4
¥IINGVOUFAT
Cell Biology
MeINAManIve iy
Plant Anatomy
a oa @ 4
Ugiamswugmans
Genetics Laboratory
Y] o A [ v JIA o [ S
wugmaasiyazMslsulgavugisdmsuma TuTagdaniw
Plant Genetics and Breeding for Biotechnology
aA o
ma luTagdnmmsunng
Medical Biotechnology
a v A a J [ v J
mswaaldaen ldyszaudamalsduaz msdsulgaiug
Commercial Ornamental Plant Production and Improvement
s & 9
maluTagdnmmianzadosqn
Introduction to Marine Biotechnology
puuasut luanaaisIndd msugisudu
Modern Molecular Modelling for the Beginners
= a Y A A
FINTAUMA: MTAATIZHVOYDFIIN

Bioinformatics: Biodata analysis

L} a
6 NN

3((3)-0-6)

2((1)-3-2)

3((2)-3-4)

3((2)-3-4)

4((3)-3-6)

3((2)-3-4)

3((3)-0-6)

4((3)-3-6)

3((2)-3-4)

1(0-3-0)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

3((2)-3-4)

2((1)-2-3)



348-316 MsvamsgIutoyauayMsNaNAUNNMUTINTAUNA 2((1)-2-3)
Database Management and Web Development for Bioinformatics

348-317 FIANTAUNA: FITTAUMAFI TATIAT 3((2)-3-4)
Bioinformatics: Structural Bioinformatics

348-318 m3weulsunsudmsurasaumalasldniv R 3((2)-3-4)
R Programming for Bioinformatics

348-319 msweuTlsunsudmsuirensaumalasldniuy perl 3((2)-3-4)

Perl Programming for Bioinformatics

348-320 1A lulagveddy 2((2)-0-4)
Gene Technology
348-321 malulagdinmdadidesdu 2((2)-0-4)

Introduction to Animal Biotechnology

348-322 %AW YAAIIINTI Tutana 4((3)-3-6)
Module: Molecular Diagnostics Kit

348341 maTuTadimwaunadoy 2((2)-0-4)
Environmental Biotechnology

348-342 M3IANMIQAAINNTTUAMTUINA Tu TagsIn I 2((2)-0-4)
Industrial Management for Biotechnology

348351 maTuladsmwitsiiodu 3((2)-3-4)
Introduction to Plant Biotechnology

348-361 ﬁfugm%'ﬁwﬂﬂmaqmmgﬁ’uﬁmﬂim 3((2)-2-5)
Principles of Molecular Biology and Genetic Engineering

348371 nsiwen TsunsudmSTas aumaioadu 3((2)-2-5)
Introduction to Programming for Bioinformatics

348-402 3?{3ﬂﬁnﬂixmumq%ammﬁmﬁ’u 2((2)-0-4)
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Applied Nanotechnology
a a 4 4
nysauzaaniau luma luTag Ieendasun Tuuazu Twma TuTag mydszgnauTu
= £y [ o o =\ 9
maTuTagn A uguA I d5N I suLaznIIMILnng Midszgndun Tumea TuTagneaue1nisias
o = Y 1 J =
nyasnsIn Mdszgnau Tumalulagnemugaanssutazmsvuds matszgnau TumaTulad
Y Y 2 v 4 = ) a g A =
naundsIuazduaden n1slszgnaurlumalulagnisaudidnnseting imalulad
a A 9 4 = @ F) =)
AsdumaALazInTIN Msauaumsdszgnaun Tuma TuTas anulasasenieaiuun Tuma TuTag
o I a =
wazanuaszrinaudunyman luma ulad
Nanotechnology perspectives; nanoscience and nanotechnology; nano-applications for
Health, pharmaceutical and medical; nano-applications for food and agriculture; nano-applications for
production industrials and logistics; nano-applications for energy and environment; nano-applications for
electronics, Information technology (IT) and engineering; exploration of applied nanotechnology and

pitching for nanotechnology startup; nano-safety and awareness of nanotoxicology
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Genetics for Biotechnology
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Mendelian genetics, chromosomal inheritance, chromosome mapping, linkage, gene and

chromosomal mutations, recombination, gene expression, transposable elements, extranuclear genome,

epigenetics, uses of population genetics and quantitative genetics in biotechnology
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Introduction to Biotechnology
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Introduction to biotechnology (microbial, plant, animal, industry, medical science,
environment, and etc.) and application of biotechnology in everyday life; principle of product production
from microbe, animals and plant for medical use, industry and research; renewable energy production,
fermentation in laboratory scale and industrial scale, downstream process; biotechnology in genetic

modification of plant and animal.
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Problem Solving
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Basic principles for solving computational problems; flowchart development for describing

and visualising how programmes works; conditional and loop structures; alogorithm and pseudocode;

flowchart translation into block-based programmes to be used on a computer
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Microbial Biotechnology
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This course is divided into three parts. The first part will provide a foundation on the scope of
Biotechnology, General Microbiology, and Industrial Microbiology. In the second part will develop an

understanding of the basis for microbial enzymes, enzyme purification and enzyme applications. In the

third part concerns the Medical Microbiology on the topic of Microbial Assay
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Module: Basic Molecular Biology Techniques

and Bioinformatics for DNA Analysis



9 Y A aa =] a dy a Y = = aan 1
Tﬂi\?ﬁi’l\‘lllﬁgﬁu'lﬂell@\‘lﬂlau 917D UID NAUANUIIULINYINUNITANHIYU ﬂaﬂiﬂ’lﬁﬂjcﬁ

U

o o w 4 a 9
ﬂ15ﬂ1ﬂ15ﬁ8@@3ﬂﬂﬂﬁ1ﬂﬂlﬂﬁ ﬂ15ﬁﬂ‘]&ﬂﬂ'ﬁllﬁﬂ\iﬂﬂﬂ"\]@\1§u ﬂWiE]E]ﬂLL‘]J‘]JVlW'iLlJE]'i l‘l/]ﬂuﬂﬂ1iﬁi'l\3a

o

< Y 9 9 < 3 A =) o w
!,E]‘L!!,E]Qflwﬁ'll ﬂTiﬂ‘L!’VH"]JE]lla‘W‘L!‘léﬂ‘i‘illinﬂi1uﬂ]®yjﬁﬂul’3ﬂ1°ﬁ@!ﬁ]ucﬁﬂ]’l® ﬂTi!,‘]_ldiEJ‘]JL‘i/]EJ‘Ua1ﬂ‘LI!‘UET
4

u

mMIrurunimANug anudidesduneddy 3Tuiin Tusdledin nswansdlalinwazwatlulalin

Structure and function of DNA and RNA, Basic techniques for studying the gene,
polymerase chain reaction, DNA sequencing, gene expression, primer design, cloning, searching nucleic
acid on NCBI databases, nucleotide sequence alignment, phylogenetic trees, basic knowledge in genomics,

proteomics, transcriptomics and metabolomics
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Biochemical Engineering for Biotechnology
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Types and components of bioreactor; bioreactor design and calculation, stoichiometry of

cultivation process; kinetics of batch, fed batch and continuous; cell death kinetics; effect of factors and

conditions on cell death rate
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Analytical Biotechnology
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Calculation and preparation of solution, Techniques or Instrument and equipment used in
analysis for the application in biotechnology including laboratory on methods of analysis and operation of

analytical instruments relating to biotechnology for quantitative and qualitative analysis
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Module: Recombinant Protein Technology and Bioinformatic analysis
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Cloning processes, transform recombinant DNA into the host cell, Protein production,
Protein purification, methods for protein detection, protein database, amino acid sequence alignment, study

of three dimensional structure of proteins, protein engineering by genetic engineering methods
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Ethics and Biosafety
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Introduces the safety and quality control issues related to product development in the
biotechnology industry, issues related to government regulations, Cartagena protocol on biosafety, the

basics of risk assessment, safety, storage and disposal of hazardous materials, the information pertains to a

laboratory for Biosafety Level 1-4 (BSL1-4) facilities and biosafety guidelines
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Quality Control of Biotechnological Products
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Basic knowledge in quality assurance and quality control of biotechnological products;

Production standards such as food and drug administration (FDA), good manufacturing practice (GMP)

and hazard analysis critical control point (HACCP)
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Techniques in listening, speaking, reading, and writing for effective science communication
between scientists and target audiences; giving an oral presentation and delivering a pitch in both Thai and

English
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Writing an Article in Biotechnology
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Improve critical reading skills, enabling students to think and write more clearly Identify the
structural features of specific academic writing, relevant to biotechnology, refine writing processes through
generating ideas, drafting, individual writing consultations, effectively use the work of others in writing,

including use of sources and citation methods
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Plant Genetics and Breeding for Biotechnology
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Basic genetic principles, molecular genetics, the application of genetics for plant breeding,
plant breeding methods for self and cross pollinated plants, plant genetic resources, molecular marker

utilization, genetic modification of plants, and mutation breeding
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Medical Biotechnology
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Basic knowledge in molecular biology of diseases and diagnosis, i.e. tropical diseases,

genetic diseases and some of tumors, understanding development of new diagnostic techniques
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Commercial Ornamental Plant Production and Improvement
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Emphasis on ornamental plants, policies and marketing, introduction to types and the
utilization for commercial purpose, ornamental plant production, propagation, plant improvement, plant
tissue culture, mutation breeding, application of molecular marker as marker assisted selection and plant

identification, plant genetic modification, current researches on ornamental plants
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Introduction to Marine Biotechnology
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Basic knowledge in marine living organism, aquaculture, types and properties of marine

biomolecules, application of marine biomolecules
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Modern Molecular Modelling for the Beginners
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Types of biomolecular data; searching and managing information; databases; structures and
properties of biomolecules; 2D and 3D molecular modelling; advances and applications of biomolecule

modeling
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Bioinformatics: Biodata analysis
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Linux installation and usage with GUI; Linux command line; program installation and usage
on Linux; shell script; using genome and transcriptome databases on NCBI; genome browser; DOS
commands; Local BLAST; data analysis using R package and perl scripts; sequence read quality control;

sequence assembly
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Database Management and Web Development for Bioinformatics
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Biological data; entity relationship diagram design for storing biological data; basic SQL
commands for data management; basic HTML for web development; interactive website design for

displaying and manipulating data on the database
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Bioinformatics: Structural Bioinformatics
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Principles of protein structure; structural data in PDB format; structure visualisation with

Pymol; protein structure modelling; protein structure validation; amino acid variant analysis; protein

docking; molecular dynamics simulation
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R Programming for Bioinformatics

msldmda R Tumsdszuananazuanana miﬂigmﬂﬁmﬂigﬁ'mﬁu%’@ya Taseads
Gou'ly (if-else) AT¥IN (for / while loop) m‘aémua:@au"lﬂﬁzﬁmﬁ’u as@ouldsunsuiions
sz veyadrdrsauma n1sanavoyan1nild n1511 complementary sequence 1A% reverse
sequence msfFeuney sequence Lﬁﬁ]‘lfﬂ variants (LY sequence identity mﬂﬂ?ﬁ1ﬁl’lﬂ R #msvuaiaay
1Hlandu Tassnuvnadnmemudiansaume

Basic R operators and commands for processing and displaying information; variable
declaration for storing information; decision structures (if-else); loop structures (for / while loop); basic

commands for file reading and writing; programming for biological data analysis; data extraction;



complementary and reverse sequence determination; sequence comparison for finding variants and

sequence identity; R function determination and usage; bioinformatics mini project
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Perl Programming for Bioinformatics
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Basic Perl operators and commands for processing and displaying information; variable
declaration for storing information; decision structures (if-else); loop structures (for / while loop); basic
commands for file reading and writing; programming for biological data analysis; data extraction;
complementary and reverse sequence determination; sequence comparison for finding variants and

sequence identity; Perl function determination and usage; bioinformatics mini project
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Gene Technology
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Basic knowledge in physical and chemical of nucleic acid, types of nucleic acid as genetic
information, basic molecular processes of gene expression, methodology and applications of chemical
DNA synthesis, DNA sequencing technology, gene mapping, polymerase chain reaction, hybridization,

real-time PCR, basic knowledge in genomics, proteomics, transcriptomics and metabolomics
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Introduction to Animal Biotechnology
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Experimental animal, ethtic for animal use, application of experimental animal and animal
cell culture for production biomolecules , research in biotechnology for agriculture and industry, medicine,

animal cell culture, stem cell culture, animal reproduction technology, animal cloning
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Module: Molecular Diagnostics Kit
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Introduction to Molecular Diagnostics kit ; Biomarkers in disease diagnostics ;Agricultural
diagnostics; Infectious diseases and diagnosis; Design primers and Probe for rapid test kit; Antibody
production techniques; Loop mediated isothermal amplification (lamp) rapid test kit; Nanotechnology and
biosensors; Immunodiagnostic techniques and Immunochromatographic test; Lateral flow dipstick
immunoassay; Loop mediated isothermal amplification (lamp) combine with Lateral flow dipstick; Dot
blot immunoassay; sensitivity and specificity of Molecular Diagnostics Kit, Ethical and Legal
Implications; International standards; Quality accreditation and certification; Elements of quality

management; Quality control; Quality assessment and validation.
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Environmental Biotechnology
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Definition and scope of environmental biotechnology; Specific application of biotechnology

as tools to cope with environmental problems; waste management and pollution control; Biotechnology



application for utilization of agricultural and industrial residues; Concepts and methodology in
biodegradation of difficulty digestible materials and hazardous wastes; Development of techniques for

evaluation of specific pollutants in the ecosystem
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Industrial Management for Biotechnology
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Basis knowledge in industrial management for biotechnology; Industrial management;

management theory; planning, analysis and control for manufacturing system; risk management
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Introduction to Plant Biotechnology
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Basic knowledge in plant biotechnology, types of plant tissue culture, morphogenesis of

cultured cells and tissues, advantages, applications and advances in plant biotechnology
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Principles of Molecular Biology and Genetic Engineering
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Recombinant DNA technology, cloning methods, basic techniques in genetic engineering,

advantages and disadvantages of genetic engineering in modern science
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Introduction to Programming for Bioinformatics
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Computing language and its usage in bioinformatics field; basic Python operators and
commands for processing and displaying information; variable declaration for storing information;
decision structures (if-else); loop structures (for / while loop); special variables such as string, list, and
dictionary and their methods; basic commands for file reading and writing; programming for biological
data analysis; data extraction; complementary and reverse sequence determination; sequence comparison

for finding variants and sequence identity; function determination and usage; bioinformatics mini project
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Job Training
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A hundred hour training and practice in biotechnological industry or government laboratory,

preparation of report and presentation, evaluation by the trainer or the organizer
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Biotechnology Entrepreneurship
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Significance and characteristics of biotechnology entrepreneurship; biotechnology industry;
basic business principles for biotechnologists; trends in biotechnology business at national and
international levels; important process in biotechnology entrepreneurship business initiation; business

strategy and plan; biotechnology market development; case studies in biotechnology business; practice on

developing biotechnology business plan and presentation, examples of biotechnology companies
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Introduction to Bioprocess Engineering
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Unit conversion; thermodynamics of bioprocess; transport processes of rheology of
fermentation; chemical reactions and chemical equilibrium in homogeneous and heterogeneous phases;
how microbial cells grow (batch growth patterns); microbial cell death rate; oxygen demand for aerobic

fermentation; chemical reactions and reaction rates in biological processes; mass and heat transfer in

bioprocess; application of conservation principle in biotechnology process

348403 nsauastuburadiugs 2((2)-0-4)

Gene Manipulation in Eukaryotes
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The different biological systems, basic physiology of animal, manipulation of foreign gene

into eukaryotic cell, gene expression in eukaryotes, purification of recombinant protein and application of

recombinant protein, eukaryotic models for study gene function
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Molecular Plant Physiology
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The principles of plant physiology and function in plant involving in plant nutrition,

interaction between plant and water, biochemistry of primary and secondary metabolisms, plant defense



responses to constitutive and environment ,a growth and development. Additionally, knowledge in plant
molecular biotechnology, gene expression and regulation in plant response and development process and

development from abiotic and biotic stress.
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Introduction to Molecular Medicine
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The course covers the topics of genome anatomy, genome technology, DNA testing, omics,
bioinformatics, in silico position cloning, inborn errors in metabolism, genetic and cellular therapies,

Fingerprinting analysis
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Emotional Intelligent for Scientists
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Meaning of emotional Intelligence, skills in emotional intelligence, verbal and non-verbal

communication skills, social management and responsibility, tools to regulate your emotions
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Mobile Application Development for Biotechnological use
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Programming language for mobile application development; advanced programming
techniques; data structures; object-oriented programming (OOP); mobile application development for

bioinformatics and biotechnological usage; mini project
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Fundamental Programming for Biologists
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Computing language and its usage in biological field; basic operators and commands for
processing and displaying information; variable declaration for storing information; decision structures (if-
else); loop structures (for / while loop); special variables such as string, list, and dictionary and their
methods; basic commands for file reading and writing; programming for biological data analysis; data
extraction; complementary and reverse sequence determination; sequence comparison for finding variants

and sequence identity; function determination and usage; biology mini project
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Module: Modern Biotechnology for Recombinant Protein Production
and Application
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This module contains principles and theories about recombinant protein production in the

laboratory using basic knowledge of gene technology genetic engineering and bioinformatics in which the

content consists of structure and function of DNA basic techniques in DNA studies, polymerase chain

reaction, hybridization, DNA sequencing, cloning, and gene and protein expression, searching nucleic

acid and protein databases on NCBI, Uniprot and RSCB protein data bank, using variant and disease

databases, sequence alignment, BLAST on NCBI website, multiple sequence alignment, designing and

checking primers, phylogenetic trees, protein prediction, structure, function and modeling, sequence

manipulation using BioEdit, application of recombinant protein
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Module: Analysis and Instrumental Methods for Biotechnology
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Basic skills required for biotechnological laboratory; ethics and safety concerns on self,
others, and environment; general equipments used in biotechnological laboratory; measuration; solution
preparation; pH measurement; serial dilution technique; preparation of standard solution and calibration
curve; media preparation and sterilization; data records and experimental report; effective teamwork
technique. Principles and applications of instrumental analysis, methodology; instrument operations for
physical and chemical analysis i.e. gas and liquid chromatography, spectroscopic techniques (NMR, IR,
MS) in both qualitative and quantitative aspects including laboratory on methods of analysis and operation

of analytical instruments relating to biotechnology for quantitative and qualitative analysis
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Module: From Genome to Products
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Genome database analysis; Target gene selection and amplification technique; Microbial

strain selection and genetic modification of industrial microorganisms; Cloning and screening of



recombinant clones; Protein expression and Purification technique; Protein concentration and stabilization;
Protein and enzyme activity assay; Spray-dried protein powders and microencapsulate; Immobilization of
enzymes; Protein nanoparticles; Antimicrobial products; Medical and cosmetic products; Feed additive in
agriculture products; detoxification and bioremediation products; Conversion of biowastes to biomaterial;
Ethical and Legal Implications; International standards; Quality accreditation and certification; Business

plan and business model
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Introduction to Protein Technology and Engineering
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Chemical and physical properties of protein, type of proteins, enzyme kinetics, separation

and purification of protein, protein engineering by genetic engineering method
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Molecular Markers
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Definition of molecular markers, the methodology to identifying molecular markers, RAPD,
AFLP, microsatellite, SSC, implementation of markers assisted selection into breeding programs and

identifying molecular predictive markers for disease
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Waste Management
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Various types of wastes: solid waste, wastewater, and air pollution; standard and law for both
domestic and industrial wastes; waste management from waste source, waste prevention, waste reduction,

waste reuse and recycle, waste utilization, waste treatment, and waste disposal
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Plant Biotechnology 2
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The application of biotechnology and molecular biology in plant, plant breeding and

multiplication, special technique for plant mutation and storage of strains in vitro, genetic engineering and

biosafety
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Introduction to Bioinformatics
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Genetics and protein searching on NCBI, Uniprot and RSCB protein databank, Protein,
motif and domain prediction by bioinformatics tools, DNA and protein sequences alignments and BLAST,

phylogenetic tree construction with MEGA and PHYLIP, using primers design programs for polymerase

chain reaction, problem-based learning in bioinformatics
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Special Topics in Biotechnology I
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Modern topics in biotechnology
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Seminar in Biotechnology I
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Presentation of interesting topics in Biotechnology
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Seminar in Biotechnology II
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Presentation in English language of interesting topics in Biotechnoogy
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Gene Technology Laboratory
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Microorganism, DNA vector in genetics engineering, chromosome isolation, plasmid from

microorganism, DNA electrophoresis, transformation of DNA into host and selection, methods of genetic

mapping, application of genetic engineering in medicine and agriculture
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Project in Biotechnology I
= 0o Aaw a a2 Y v o A a A Jd A 4
Wnveluav v unalulag®inin auda) Ny AUNTY HID MITUNNY AIUANY
DA msﬂgfﬂﬁ@ua@ummmiEfﬁﬂ?ﬂm AN LAz UTUDHAIIY

Research topic in animal biotechnology or plant biotechnology or medical biotechnology

under supervision, oral and report presentation in the class
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Project in Biotechnology II
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Prerequisite: 349-491
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Continue research project from 349-491 course (Project in Biotechnology I) in advance

manner under supervision of project supervisor, oral and report presentation in the class



349-493  amnefnm 6(0-40-0)
Co-operative Education
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Training as a personel in government agencies, public or industrial organization related to
biotechnology skills at least 16 weeks under the job supervisors, job assessment was evaluated by job
supervisor and academic advisors at least 50%; do projects that emphasize the work assessment related to

biotechnology skills; carry out a report and submit to academic advisors and the organization’s officer for

the assessment process; preparation course before training for 30 hours
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Basic molecular biology techniques for DNA analysis
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Structure and function of DNA and RNA, Basic techniques for studying the gene, polymerase
chain reaction, DNA sequencing, gene expression, primer design, cloning, searching nucleic acid on NCBI

databases, multiple sequences alignment, phylogenetic trees, basic knowledge in genomics, proteomics,

transcriptomics and metabolomics
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Principle of Molecular Biology and Genetic Engineering Laboratory
Prerequisite: 328-206 and 328-331
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Recombinant DNA technology, cloning methods, basic techniques in genetic engineering,

advantages and disadvantages of genetic engineering in modern science
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Introduction to Food Processing
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Basic aspects related to food science, postharvest technology of agricultural material,
principle of food processing, food packaging, food quality and safety, case study relating to postharvest,

food quality, food processing and food packaging
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Waste Utilization and Treatment in Agro-Industry
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Waste management hierarchy, clean technology, basic principles of biological conversion of
waste, bioproducts from waste utilization in various agro-industries; principles of wastewater treatment,

wastewater treatment system; recent research and development in waste utilization and wastewater

treatment; field trip
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	doc2-2 เทคโนโลยีชีวภาพ
	doc2-3 เทคโนโลยีชีวภาพ
	348-103 การประยุกต์นาโนเทคโนโลยี  2((2)-0-4)
	Applied Nanotechnology  
	  ทรรศนะคติทางนาโนเทคโนโลยี วิทยาศาสตร์นาโนและนาโ
	Nanotechnology perspectives; nanoscience and nan
	348-201 พันธุศาสตร์สำหรับเทคโนโลยีชีวภาพ2((2)-0-
	Genetics for Biotechnology
	พันธุศาสตร์ตามหลักเมนเดล การถ่ายทอดทางพันธุกรรม 
	Mendelian genetics, chromosomal inheritance, chr
	348-202 เทคโนโลยีชีวภาพเบื้องต้น 3((2)-2-5)
	Introduction to Biotechnology
	บทนำสาขาทางเทคโนโลยีชีวภาพ (จุลินทรีย์ พืช สัตว์
	Introduction to biotechnology (microbial, plant,
	348-203หลักการแก้ปัญหา2((1)-2-3)Problem Solving
	หลักพื้นฐานเพื่อการแก้ปัญหาเชิงคำนวณ การเขียนผัง
	Basic principles for solving computational probl
	348-301 เทคโนโลยีชีวภาพจุลินทรีย์3((2)-2-5)Micr
	วิชานี้แบ่งเนื้อหาออกเป็น 3 ส่วน คือส่วนที่ 1 เป
	This course is divided into three parts. The fir
	 348-302ชุดวิชา เทคนิคทางชีววิทยาโมเลกุลและชีวสาร
	สำหรับการวิเคราะห์ดีเอ็นเอ
	Module: Basic Molecular Biology Techniques 
	and Bioinformatics for DNA Analysis
	โครงสร้างและหน้าที่ของดีเอ็น อาร์เอ็นเอ เทคนิคพื
	Structure and function of DNA and RNA, Basic tec
	348-303 วิศวกรรมชีวเคมีสำหรับเทคโนโลยีชีวภาพ 2((
	Biochemical Engineering for Biotechnology
	ชนิดและส่วนประกอบของถังปฏิกรณ์ชีวภาพสำหรับการเพา
	Types and components of bioreactor; bioreactor d
	348-304เทคโนโลยีชีวภาพเชิงวิเคราะห์3((3)-0-6)
	Analytical Biotechnology
	การคำนวณและเตรียมสาร เครื่องมือ เทคนิคหรือเครื่อ
	Calculation and preparation of solution, Techniq
	348-305ชุดวิชา เทคโนโลยีการผลิตโปรตีนลูกผสม5((4)
	และการวิเคราะห์ด้วยชีวสารสนเทศ
	Module: Recombinant Protein Technology and Bioin
	ขั้นตอนการสร้างดีเอ็นเอลูกผสม การนำดีเอ็นลูกผสมเ
	Cloning processes, transform recombinant DNA int
	348-306จริยธรรม และความปลอดภัยทางชีวภาพ1((1)-0-2
	บทนำเกี่ยวกับความปลอดภัยและการควบคุมคุณภาพของผลิ
	Introduces the safety and quality control issues
	348-307การควบคุมคุณภาพผลิตภัณฑ์เทคโนโลยีชีวภาพ1(
	Quality Control of Biotechnological Products
	ความรู้พื้นฐานของการประกันคุณภาพและควบคุมคุณภาพผ
	Basic knowledge in quality assurance and quality
	348-308 ทักษะการติดต่อสื่อสารของนักวิทยาศาสตร์2(
	Communication Skills for Scientists
	เทคนิคการฟัง พูด อ่าน และ เขียน เพื่อการสื่อสารอ
	Techniques in listening, speaking, reading, and 
	348-309การเขียนบทความทางเทคโนโลยีชีวภาพ1((1)-0-2
	Writing an Article in Biotechnology
	พัฒนาทักษะการอ่านที่สำคัญที่ช่วยให้นักเรียนที่จะ
	Improve critical reading skills, enabling studen
	348-310พันธุศาสตร์พืชและการปรับปรุงพันธุ์พืชสำหรั
	Plant Genetics and Breeding for Biotechnology
	ความรู้พื้นฐานทางพันธุศาสตร์ พันธุศาสตร์ระดับโมเ
	Basic genetic principles, molecular genetics, th
	348-311เทคโนโลยีชีวภาพการแพทย์2((2)-0-4)
	Medical Biotechnology
	ความรู้พื้นฐานระดับโมเลกุลของการเกิดโรคและการตรว
	Basic knowledge in molecular biology of diseases
	348-312การผลิตไม้ดอกไม้ประดับเชิงพาณิชย์และการปรั
	Commercial Ornamental Plant Production and Impro
	ความสำคัญของไม้ดอกไม้ประดับ นโยบายและการตลาด ชนิ
	Emphasis on ornamental plants, policies and mark
	348-313เทคโนโลยีชีวภาพทางทะเลเบื้องต้น2((2)-0-4)
	Introduction to Marine Biotechnology
	ความรู้เบื้องต้นเกี่ยวกับการดำรงอยู่ของสิ่งมีชีว
	Basic knowledge in marine living organism, aquac
	348-314แบบจำลองเชิงโมเลกุลสมัยใหม่สำหรับผู้เริ่มต
	Modern Molecular Modelling for the Beginners 
	 ข้อมูลชีวโมเลกุลแบบต่าง ๆ การค้นหาและการจัดการข
	 Types of biomolecular data; searching and manag
	348-315 ชีวสารสนเทศ: การวิเคราะห์ข้อมูลชีววิทยา2
	Bioinformatics: Biodata analysis
	การติดตั้งและใช้ระบบปฏิบัติการ Linux แบบ GUI การ
	 Linux installation and usage with GUI; Linux co
	348-316การจัดการฐานข้อมูลและการพัฒนาเว็บทางด้านชี
	Database Management and Web Development for Bioi
	ข้อมูลทางชีววิทยา การออกแบบผังความสัมพันธ์ entit
	Biological data; entity relationship diagram des
	348-317ชีวสารสนเทศ: ชีวสารสนเทศเชิงโครงสร้าง  3(
	Bioinformatics: Structural Bioinformatics
	หลักสำคัญของโครงสร้างโปรตีน ข้อมูลโครงสร้างในรูป
	Principles of protein structure; structural data
	348-318การเขียนโปรแกรมสำหรับชีวสารสนเทศโดยใช้ภาษา
	R Programming for Bioinformatics
	การใช้คำสั่ง R ในการประมวลผลและแสดงผล การประกาศต
	Basic R operators and commands for processing an
	348-319การเขียนโปรแกรมสำหรับชีวสารสนเทศโดยใช้ภาษา
	Perl Programming for Bioinformatics
	การใช้คำสั่ง Perl ในการประมวลผลและแสดงผล การประก
	Basic Perl operators and commands for processing
	Gene Technology
	ความรู้พื้นฐานทางกายภาพและเคมีของกรดนิวคลีอิค บท
	Basic knowledge in physical and chemical of nucl
	348-321เทคโนโลยีชีวภาพสัตว์เบื้องต้น2((2)-0-4)
	Introduction to Animal Biotechnology
	สัตว์ทดลอง จริยธรรมการใช้สัตว์ทดลอง และการประยุก
	Experimental animal, ethtic for animal use, appl
	348-322 ชุดวิชา ชุดตรวจทางชีวโมเลกุล     4((3)-3
	Module: Molecular Diagnostics Kit
	348-341เทคโนโลยีชีวภาพสิ่งแวดล้อม2((2)-0-4)
	Environmental Biotechnology
	ความหมายและขอบเขตของเทคโนโลยีชีวภาพด้านสิ่งแวดล้
	Definition and scope of environmental biotechnol
	348-342การจัดการอุตสาหกรรมสำหรับเทคโนโลยีชีวภาพ2
	Industrial Management for Biotechnology
	ความรู้เบื้องต้นเกี่ยวกับการจัดการอุตสาหกรรมสำหร
	Basis knowledge in industrial management for bio
	348-351เทคโนโลยีชีวภาพพืชเบื้องต้น3((2)-3-4)
	Introduction to Plant Biotechnology
	ความรู้พื้นฐานทางเทคโนโลยีชีวภาพพืช  ชนิดของการเ
	Basic knowledge in plant biotechnology, types of
	348-361พื้นฐานชีววิทยาโมเลกุลและพันธุวิศวกรรม3((
	Principles of Molecular Biology and Genetic Engi
	ขั้นตอนการโคลนนิ่ง การสร้างดีเอ็นเอลูกผสม การสร้
	Recombinant DNA technology, cloning methods, bas
	348-371การเขียนโปรแกรมสำหรับชีวสารสนเทศเบื้องต้น
	Introduction to Programming for Bioinformatics
	ภาษาคอมพิวเตอร์และตัวอย่างการประยุกต์ใช้งานในด้า
	Computing language and its usage in bioinformati
	348-391การฝึกงาน1(0-6-0)
	Job Training
	การฝึกงานและดูงานในห้องปฏิบัติการวิจัยในสถานประก
	A hundred hour training and practice in biotechn
	348-401การประกอบการธุรกิจเทคโนโลยีชีวภาพ  1((1)-
	 Biotechnology Entrepreneurship
	Significance and characteristics of biotechnolog
	348-402วิศวกรรมกระบวนทางชีวภาพเบื้องต้น2((2)-0-4
	Introduction to Bioprocess Engineering
	การแปลงหน่วย คุณสมบัติของของไหลและก๊าซ เทอร์โมได
	Unit conversion; thermodynamics of bioprocess; t
	348-403การดัดแปลงยีนในเซลล์ชั้นสูง2((2)-0-4)
	Gene Manipulation in Eukaryotes
	ระบบชีวภาพชนิดต่างๆ สรีรวิทยาของสัตว์เบื้องต้น ก
	The different biological systems, basic physiolo
	348-404สรีรวิทยาเชิงโมเลกุลพืช2((2)-0-4)
	Molecular Plant Physiology
	ความรู้พื้นฐานของโครงสร้างและหน้าที่ในพืช ที่เกี
	The principles of plant physiology and function 
	348-405บทนำชีววิทยาชีวโมเลกุลทางการแพทย์2((2-)0-
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