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GE 031 Thai Language Usage

fin 141 mmé’mqwﬁugm 1 3 (2-2-5)
GE 141 Fundamental English 1

AN 142 mmé’mqwﬁugm 2 3 (2-2-5)
GE 142 Fundamental English 2

AN 241 NWBINGUTIMeIMansLazalulad 1 3 (2-2-5)
GE 241 English for Science and Technology 1

- NFUIVIINIAEATUBTAMIAAIENS 6 wEnn
W 101 NuUATHADTIN 3 (3-0-6)
AP 101 Agriculture for Life

wazidon 1 Medmanseiveolul

M 101 Inenenandiiiedia 3 (2-2-5)

SC 101 Science for Life
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mhein (Ussens-UuR-Anwimenuie)
W 102 MIWAUINEImansiazinalulad 3 (2-2-5)
SC 102 Development of Science and Technology
A 014 MsAuAuasimaien1sfine 3 (2-2-5)
GE 014 Information Searching for Academic Study
29 101 dmnssuosduludinuszd 3 (3-0-6)
El 101 Basic Engineering in Daily Life
78 102 uAsHAEITUe M TUAZEN 3 (3-0-6)
El 102 General Aspects of Food and Drug
N9 100 WA A NTUTINUIZITU 3 (3-0-6)
RE 100 Energy for Daily Life

2) NUINITUINIZATU 99 NU28nH
- NFUIYILNY 39 mienn
AN 101 KENNITNAR 3 (3-0-6)

MK 101 Principles of Marketing

Ay 100 1Avhly 3 (2-3-5)
CH 100 General Chemistry

AL 210 LAdATIzi 3 (2-3-5)
CH 210 Analytical Chemistry

AL 250 LASBUTE 3 (2-3-5)
CH 250 Organic Chemistry

Al 320 Faafidosdu 3 (3-0-6)
CH 320 Fundamental Biochemistry

Ax 321 UURN5T Al 1 (0-3-1)
CH 321 Biochemistry Laboratories

Af 101 WARASH 1 3 (3-0-6)
MA 101 Calculus 1

17 100 F3Ane1vly 3 (2-3-5)

Bl 100 General Biology
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miagfin(ussene-UUua-Anwiaenuias)

%7 250 AIANYILUUNIMALULaBTIA W

Bl 250 Biotechnological Layout Study

%3 330 ATVINGT

Bl 330 Microbiology

Wa 111 Wand 1

PH 111 Physics 1

AN 242 NIBINQUATINEIMIEnskazinAlulad 2
GE 242 English for Science and Technology 2
an 301 nanana

ST 301 Principles of Statistics

an 311 MyNusunIaaenlowdy

ST 311 Introduction to Experimental Designs

- NRYIYLONUIAY

WY 251 NANIAINTTUTININ

Bl 251 Principles of Bio-Engineering

2 300 WUWVUDATUUALNTAUANYBIAITIN

Bl 300 Metabolism and Regulation of Organism
W5 300 Wugenansidosiu

GN 340 Introductory Genetics

%3 350 wialulagdinw

Bl 350 Biotechnology

%3 351 Hnauluiesdfuanismanalulagdinmn
Bl 351 Biotechnological Laboratory Training

W3 352 MmhgUJuAnIslanIznaINsEuIuNIg 1

Bl 352 Bioprocess Unit Operation 1

W3 353 MU URNITIRNIENITINTEUIUNTT 2

Bl 353 Bioprocess Unit Operation 2

Y3 354 N1IAIVANAMAINNIIMALLLEETIN N

Bl 354 Biotechnological Quality Control

1

45

(1-0-2)

(2-3-5)

(3-3-7)

(2-2-5)

(3-0-6)

(3-0-6)

PUIYNA

(3-0-6)

(3-0-6)

(2-3-5)

(3-0-6)

(0-3-1)

(2-3-5)

(2-3-5)

(3-0-6)
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miagfin (UsTEe-UfUR-Anwnlgnule)
%7 390 duuun 1 1 (0-2-1)
Bl 390 Seminar 1
%3 440 walulagTinnsyauluana 3 (2-3-5)
Bl 440 Molecular Biotechnology
%7 450 wAlulagn1sndin 3 (2-3-5)
Bl 450 Fermentation Technology
%7 451 N1598ALUUNIAALUlagTIn N 3 (2-3-5)
Bl 451 Biotechnology Design
%7 460 nsunUakazn1sldUsElovianuesds 3 (2-3-5)
Bl 460 Waste Treatment and Utilization
%7 490 duuun 2 1 (0-2-1)
Bl 490 Seminar 2
ThdenZeu 9 mheinanseivselui
W 497 anivfny w39 9 (UfdRlitee
N1 16 dUaA)
SC 497 Co-operative Education
W 498 M3TeUIdasE vise 9 Wi Uakidey
N1 16 dUnA)
SC 498 Independent Study
W 499 N15ANWY Mise HNau wise Rnausudsusemea 9 (UfuRlitee
N1 16 dUnA)

SC 499 Overseas Study, Training or Internship
- NFUYLBNLAEBN 15 Vel

TinAnwudenieusigdvitunquindsiolull nqulanguuisdnuaudusii 9 nie

Tanunsadenmeinlungudue wag/vmsengivimvanansazilngeuisiinluowian

A% 919

'
A a =

way/wsei9au MlaaouluarvnivfiierteswmIuAIiuYeUINe19158N U nwLay

€YY a v !

91NTITURATRUMENERS walliiu 6 mhedn lnewdalu 6 nquawelil

Y
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wva =

midgin (UssENe-UfUR-Aneriienuias)

1) nguvmAlulagdInIwneiny 8 518391

%7 410 NEINIAVDING

Bl 410 Plant Anatomy

%7 411 wannsanumalulagaanwineg

Bl 411 Principles of Plant Biotechnology

¥ 412 ndnmswnzdsaiedodiy

Bl 412 Principles of Plant Tissue Culture

11 413 dsineUssnddmiumameiasailedodiv
Bl 413 Applied Physiology for Plant Tissue Culture
w3 414 waluladTinninuaguald

Bl 414 Fruit and Vegetable Biotechnology

7 415 welulagtmwmeiiviudemasdanm

Bl 415 Plant Biotechnology for Biofuels

%7 416 WALULABTINTNYDIAINTE

Bl 416 Algal Biotechnology

w7 417 nsAnwindeaulasumalulad@ininmianey

Bl 417 Selected Topic in Plant Biotechnology

2) ngudvimalulagdaninmiednd 8 s1e3w
w7 320 My neuUslovdn

Bl 320 Animal Embryology

97 321 MYINALALESTING1VOIER T

Bl 321 Animal Anatomy and Physiology
7 420 nswneiasaiofedn ]

Bl 420 Animal Tissue Culture

¥7 421 waluladdinmnnedn

Bl 421 Animal Biotechnology

7 422 weluladnswneiasssaddn’

Bl 422 Animal Cell Culture Technology
¥7 423 WwAlulagyinImwmLIN15vesEn

Bl 423 Biotechnology of Animal Development

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)
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wva =

midgin (UssENe-UfUR-Aneriienuias)

Y7 424 INYIFENTERINAGDY

Bl 424 Science of Experimental Animal

7 425 WATANI9TTINeN

Bl 425 Biotechnique

w7 426 nsAnwiiideaulamumaluladdinwniedng

Bl 426 Selected Topic in Animal Biotechnology

3) nguAYINAlLladTININNIRAUNTY 9 T187Y
%3 331 WUNUBATULAYNITAIUANNITHENIAEFUNIE
Bl 331 Microbial Metabolism and Regulation

%7 430 @3N IVDILUATILGY

Bl 430 Bacterial Physiology

¥ 431 Lh¥ainewazgiAuiuine,

Bl 431 Virology and Immunology

%7 432 msﬁu%’nmﬁaaﬁuw%é

Bl 432 Preservation of Microbial Cultures

%7 433 NNTILUNLUATILE

Bl 433 Determinative Bacteriology

%3 434 FVINevesdaduaznisussend

Bl 434 Yeast Biology and Application

W3 435 a3TINMANYAUNTE

Bl 435 Microbial Bio-products

W3 436 ATVINGIMNNNITNEAT

Bl 436 Agricultural Microbiology

%3 437 M3fnwhteaulanumaluladiininvesgaunsd

Bl 437 Selected Topic in Microbial Biotechnology

4) ngudvnalulagdinwszavlaana 7 518390
W3 441 YIINI1VOUTAT
Bl 441 Cell Biology

3

(2-3-5)

(2-3-5)

(2-3-5)

(3-0-6)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)
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wva =

midgin (UssENe-UfUR-Aneriienuias)

¥ 442 WATANIONTIINE

Bl 442 Molecular Biotechnological Technique

¥ 443 adnIngmamalulaginmuseend

Bl 443 Applied Molecular Biotechnology

%3 444 waluladlusiu

Bl 444 Protein Technology

¥ 445 aagFVInevesdninarnisussenaliusslevl
Bl 445 Animal Molecular Biology and Its Applications
%1 446 WAlUlad AU MIUTLATEEAa

Bl 446 DNA Technology for Economic Plants

W3 447 MsAnwIYeaulanIwueyTVIne

Bl 447 Selected Topic in Molecular Biology

5) U UNALULAVININNINQAFINNTIUNBAT 6 183U

%7 452 walulagvoaoulys

Bl 452 Enzyme Technology

W3 453 WALLLAYININNINEAAINNTINIMNS
Bl 453 Industrial Food Biotechnology

97 454 NNSHARLDYIUDALAENTTUIUNITIALULATTIN N

Bl 454 Biotechnological Process of Ethanol Production

97 455 weluladFannvesemnsileitu

Bl 455 Biotechnology of Functional Foods

97 456 NMSIUSElEBUANNINEINTTINN

Bl 456 Bioresources utilization

%7 457 MsAnwIitegulanumaluladdininmig

PAFIVNIIULNYAT

Bl 457 Selected Topic in Agro-Industrial Biotechnology

3

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(2-3-5)

(3-0-6)

(2-3-5)

(2-3-5)

(3-0-6)

(3-0-6)
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midgin (UssENe-UfUR-Aneriienuias)

6) nguAvmalulagdanmmnsdauandon 7 o3

%7 461 wdnMIMBnermansdinday

Bl 461 Principles of Environmental Science

¥ 462 AT ineAuIndon

Bl 462 Environmental Microbiology

%3 463 mimmmLLazammmeﬂﬂﬁmﬁﬂLﬁa

Bl 463 Control and Monitor of Wastewater Treatment
Plant

7 464 sTUUMSIANsAundeLarerTiouTalawy

Bl 464 Introduction to Environmental Management
System and Occupational Health

%7 465 WALUlaBTIN WA U UNIINEANSIUTIN N

Bl 465 Biotechnology for Bioenergy Production

W3 466 MIUATIZINANTZNUAIINE DN

Bl 466 Environmental Impact Assessment

%7 467 nsAnwiTeaulanumalulagdinmmig
dandou

Bl 467 Selected Topic in Environmental

Biotechnology

3) NUINIVWADNLES

Tidensouseivdu Midadeulunninedoudld itdesnin 6 wiein

6

(3-0-6)

(2-3-5)

(2-3-5)

(3-0-6)

(2-3-5)

(3-0-6)

(2-3-5)

“uenn
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%7 YU

Bl YU

LAUAILINYBITHRIUN

LAUFINEDIVDITWAIVN

s@ 0

O O O A WN

LAUAINAUYBITHEIVN

#1139 Al uUlagIInIN

v A 1

sazadan v nevesarvivmaluladtinw

INEYDEDN11TINBUBIAIUIYT Biotechnology
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= A =
VYO PYUUNAITANE
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N8 nNquIYT Mruasiansil

weluladTrnmuagdinewily
Wymansuazmaluladdininmaney
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3.1.4 WHUNISANYI

U 1/ a1an1sAnen 1

24

AU Fase3un wiaefin | ngud | UAUR | Anwiddgauleg
AL 100 |ipTiiily 3 2 3 5
Af 101 WARAGH 1 3 3 0 6
%1100 ErAnewnly 3 2 3 5
an 031 Msldnwlneg 3 2 2 5
An 141 mmé’mqmﬁugm 1 3 2 2 5
.......... A Anyvialy 3 - -
nauAndsaumansseiund 1
.......... s Anwvily 3 - - -
naUATLYBAERS T3 1
594 21 | s | e |
Uil 1/anansAnunil 2
SWHIY Fosreimn mieiin | naul) | URUR | Anwidlsaues
AN 250 [AIIBUNTE 3 2 3 5
W3 250 |NSANYILUUNI
1 1 0 2
wAlUlagTINN
Wa 111 [Wdnd 1 4 3 3 7
W 101 [nwnsiitedin 3 3 0 6
A 142 [nndanguitug 2 3 2 2 5
.......... vaneAvAnvily 3 - - -
nauATdnumansseing 2
.......... vaneAvAnily 3 - - -
naNATLYBAERSTIBAYIT 2
394 20 | e | e | e




N 2/ n1ansAneN 1

25

SWERY Fase3v1 wiaefin | nawy) | UAUR | Anwndlenuies
AL 210 IAATIEN 3 2 3 5
%3 251 MENIFINTINYINN 3 3 0 5
%3 330 RAYIINY 3 2 3 5
%3 350 [wAlulagdann 3 3 0 6
W3 351 Hnauvieauuanisns 1 0 3 1
wAlulagdann
dn 301 manadin 3 3 0 6
AN 241 [NISINGUTTINEIAENS 3 2 2 5
wazmalulad 1
73] 19 | e | |
Ui 2/ anAnsAnendl 2
WY Faseiun widefn | nawg) | UUR | Anwidenuies
nM 101 MannN1snale 3 3 0 6
A 320 ey 3 3 0 6
Al 321 [UJURNSTA 1 0 3 1
W5 300 piugemaniiloady 3 2 3 5
W3 352 mgUjuRnisianizng 3 3 5
INTLUIUNIT 1 ?
AN 242 [N UTINGIATENS 3 2 2 5
wazinalulag 2
.......... v Any Tl 3 - - -
nauIgINeIFansuaL
adinmans s1e3e17 2
21 10 | e | e | e




It 3/ manrsanendi 1

26

AU Jas1e3un widefin | nawy | URUA | Anwidagaules

%3 300 [UHNURATULAZNITAIVAY 3 3 0 6
eEeiTin

W3 353 PgUfURNISIRNIENIa 3 2 3 5
TINTLUIUATT 2

%7 390 [Fuaun 1 1 0 2 1

w3 450 [walulagnisniin 3 2 3 5

Y3 440 [alulad@inmszauliana 3 2 3 5

VY. wniden 39l 1 3 - - -

B..... wniden 37 2 3 - - -

394 19 | L
U7 3/ aanisanendi 2

SWHIY Fos1eim miein | ngu)) | URUR | Anwidienuias

%3 354 [NITAIUANANAINNNY 3 3 0 6
walulagdinw

¥ 460 [nsunUanaznsiauselesy 3 2 3 5
QAINVOILEY

%7 490 [Funun 2 1 0 2 1

Voo wniden 39 3 3 - - -

eI Wwniden 397 4 3 - - -

an 311 [Msnsununsmaaeod 3 3 0 6

............. Fonias srednd 1 3 - - -

394 19 | L




N 4/ aran1sAnei 1

AU Fase3v1 widefin | nawl | UUR | Anwidenuies
W 497 @EnNafne U3 9 - | luitley -
W 498 NSiSYU3daTE 138 9 - |16 -
W 499 NISANYINTIRNIUNTO 9 - | dUeni :
Hnausunnalseine
59U 9 UfjuRlidesndn 16 duav

N 4/ A1An1sANEN 2

WY Faseiun widein | nud | UAUR | Anwrdienues
97 451 [nseenuuunianalulad 3 2 3 5
TN
e I wndeon 3977 5 3 - - -
.......... Fonad 51397 2 3 - - -
574 N U I I

VL9« TUTN 4 MANSANEIN 1 uazn1ansfnudl 2 anunsausuildeuaduiulaniy

€ Y a

ﬂ’ﬂllLﬁu“UEJUGUEJQEJ’]‘R]']i‘EJNiUNWUEJUﬂﬁijﬁ

Y
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3.1.5 AN95UYS183U

1) vndanenaly
1.1 nguvdenuaans
Ny 321 iAsugRawellesuasn s fdedy 3 (2-2-5)
Fteduneu : Ll
AMUNY AU GRIGIITATE ﬁaulmazﬂwﬁuﬁﬁzwmLLmﬁﬂLﬁiwgﬁﬁ]
weLfssTsTeudiiusseinAnesvgRanewiissiidmaneniswaunfidulaeiu
nsfnwinsdisnegsvedlng
(Ussee 2 $lus URTR 2 dhls Anwndaemuies 5 daluy/dua)
CM 321 Sufficiency Economy and Sustainable Development 3 (2-2-5)
Prerequisite : None
Definition, background, conditions and major aspects of sufficiency
economy concept; its relations to and impact on sustainable development, with an
emphasis on Thailand

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

AN 021 Fepuranstudinuszanu 3 (3-0-6)

a v o 1

JrvsAunau ; bl

=

AnwusngmsainsdsauiiAeadesiunsiuiudinUsz s funazimmnisal
difaysing q MAntu Tudas Ingldosdanuiasyutamimudinumansiunsesuny
wag audla uiidnsdimsivdeusdanedainglullaiduius fudnusyiu
lan war Mseentymdsaugduuuing q Tulanadelv

(U35 3 Flas URTRA 0 dhlas Anwdemuies 6 daluy/duam)
GE 021 Social Sciences in Everyday Life 3 (3-0-6)

Prerequisite : None

Social phenomena in everyday life; application of concepts and
theoretical knowledge in the Social Sciences for the understanding and explanation
of social occurrences; changes in Thai society in relations to global society; analysis
of social problems in the modem world

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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AN 022 2158555ulan 3 (3-0-6)
FydsAunay Ll

fimunsuazauduiusvesosesssiiddyluiiufimandmans uaziui
yadamsssumugindwnalse Rmansidsvinadedemilantutiagy

(U338 3 2l URTR 0 dTus Anwdnenuies 6 Faluy/duanm)
GE 022 World Civilization 3 (3-0-6)

Prerequisite : None

Development and relations of important civilizations in different
geographical and culture spaces according to historical backgrounds and their

influences on present-day societies.

( Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

an 104 wywdlazdandey 3 (3-0-6)

Frtaduneou : 1idl

AU uLIveIYEE ANANAagNI9EIIUEI ARazTAIVET TTUINITTes
wsusia danu Usendluagiausssy wansenulunsianniiddesssumfuagszuuing
nszvuMsAnuaziadulaitelidinlduseloviannineinsogaduan msiauiogn
é]"Q?Juuuﬂ?"wjugmmmumLﬁamﬁmmwwéuazmmLauamﬂmamﬁ

(Us38ne 3 s URTR 0 Halas Anwidnenuies 6 dalus/dunn)
GE 104 Man and Environment 3 (3-0-6)

Prerequisite : None

The formation of human beings, the equilibrium of nature and ecology,
the study of socio-economic and cultural evolution effecting on natural environment
and ecology, think process and decision making in appropriating uses of natural
resources, human and gender equality based sustainable development.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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A 302 dseudaziausssulney 3 (3-0-6)

FrsAuneu : lidl

Anwianuduinvesdaaulng Jadofdmuadnuusdeay @sugia ng
Unmses maw Anssu Msaziauiiutiu Aanssu wigdatl auss saesaulaseasiaves
Fenulnely Jagtunasdnuazidudesndsaulneluefin muvauunltunsdsuulas
MadAuLay Juusssuvalneg

(Uss8ne 3 $las URTR 0 dhlus Anwdenuies 6 $2us/dUnns)
GE 302 Thai Society and Culture 3 (3-0-6)

Prerequisite : None

Studying the formation of Thai society. The factors that determine the
characteristics of socio-economic political, religion, rite, playing folk, fine arts,
dramatic arts, music, trends to structure of Thai society in the present day and the
characteristic that continuous from Thai society in the past, including trend of
change in Thai society and culture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

A 101 LASwgAAnsietInUsEdiukasn1sUTENauNTs 3 (3-0-6)

a o o 1 a
darunou : Ludl

N13ANBUABIAUANUNLIEY ANUAIAYVBUATHFAIANSNOTINUTZTITULRE
n15UsENoUN1s MieItesiulAsegnaludinlsedriu Fiauinsmaasegia n1eRule
a ) a a U aa | Aa o w a A
Ruila J9den15uds UnuIMvNaLAsYERIUeINIASTIdNaNsENUAeTIAUIEI I LAsugAal
WPITDINUNITRUNITARD AZNITINLEUNMNITHRUNDNNTUTENBUNNS BLANISANMD
nsnlakazaunsaUsumlidniunsiUasuluasvesnieasegialudinussaniulauay
gl dunwnaniunsUsenaugsnaduinlugnmadudivesfanislueweala

(U358 3 Flua URUR 0 Talus Anwisnesued 6 92 Tuey/dunnn)
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EC 101 Economics in Daily Life and Operations 3 (3-0-6)

Prerequisite : None

This course aims to study the meaning and important of Daily Life and
Operation Economics. Economy Evolution, Inflation, Deflation, Production Factors,
Government roles in daily life economy, financial economics and financial planning
for operation are also included. This course will help to understand and adapt the
daily life behaviors follow to the economy changes as well as able to apply
knowledge for operating their own businesses in the future.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

1.2 NGUIYUYBLAENS
An 011 NI TP RHRGHVRREITE 3 (3-0-6)

FdsAuneu : ladl

Anwuigfugunionmlunufausurusing smdiusuasdfauinisves
uywdAuRauzaunsuazurgial Ygnilanistuvy nsiiesedt 3ansalegraduszuuly
Fady aussuas-uigiad HeedveuainsUssme

(Us38ne 3 s URTR 0 Halas Anwidnenuies 6 9alus/dunni)
GE 011 Man and Arts Appreciation 3 (3-0-6)

Prerequisite : None

Aesthetics in arts; arts development and its relation to human life: music,
dramatic art and visual art; arts appreciation; analysis and criticism of Thai and
Western arts

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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AN 012 FeInefungAnITuNy ey 3 (3-0-6)
FwdeRunieu : 1l
AnvuAamadungfinssy fugudiinewemgingsy Waminisuywd
NTLUIUNITNNIN YARNAIN NORANTIUAUAIN UaTNgRANTIUNTIAY
(U358 3 $alas URUR 0 dalus Anwrdemuies 6 Faluy/duanm)
GE 012 Psychology and Human Behaviour 3 (3-0-6)
Prerequisite : None
Perspectives in behavior; biological foundations of behavior; human
development; mental processes; personality; health behavior; social behavior

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

fn 013 qmmmﬁamiﬁ’ﬁﬁ‘im 3 (2-2-5)
JdeAunay : il
ﬁﬂmumﬁmﬁmﬁ’uqmmw N1FUSMISIANITAVNN LAZNITATINATUFUA N
TngAndsfanannsmanadne guaAnw Tunuinig IerAmansnIsin LagnSasITEY
Hudhdy sedliniufniseendidneadiieguam lnguinistuguam madlestumuauuas
N133ANITANUATEN NITNAADUKAUTHLITUAIUANYTHVEITINIY NITUFUNEIUID Uae
115709 UAITUINLE UIINN1580NAIEINIBLAZNITIAUART A UaNnAalilny tnafnw

o

guRmn N1593193 lindndeuazlsalufnnefidAty

9 9

(Us381E 2 Talus URUR 2 Halua Anwicmeawes 5 9alus deduani)

GE 013 Health for Life 3 (2-2-5)

Prerequisite : None

Concepts in health, health management, health promotion with an
emphasis on principles of physical education, health education, recreation, sports
science, and public health; exercise for health; nutrition and health; stress
prevention and eradication; physical fitness test and assessment; first aid; prevention
of exercise and sports injury, drug abuse, accident, and major transmitted and non-
transmitted diseases; providing sex-education

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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a [y a

An 180  AalzdumuAnaseaTIa 3 (1-4-4)

Fdaduneu : 1idl

AnE1ANNTLIEYIAaTy USTLANLUUDEI9TU91IUARULLIUIAIGY) AN
N3EUIUNNSVRINITAS a5 nawinTedadeiildlunisRiarsananufnadieassd Jym
Y9In15asNasIALazIsuilvlgninazufuiRfanssuvesnisihdulssnevdfgvesials
filyinarderuAnuazandan

(Us38e 1 lus UFUR 4 dalas Anwidnenuies 4 $lus deddanv)
GE 180 Art and Creative Thinking 3 (1-4-4)

Prerequisite : None

Definition of art; genres of art; artistic creation process; creative thinking
elements; problems of artistic creation and their solutions; practice of drawing lines
and shapes, painting, colouring, and spacing; artistic composition and
fundamentalartistic techniques; creation of artistic work

(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/ week)

An 304 aanshazAalunrstyavu 3 (2-2-5)

FrsAuneu : laidl

Anwigafuauning esruseney uwardnuvazvestlyyivy N1533NAULEY
Ms3dngau wadauaznaislunisdinaueanasidu Fnvensdoasuazyweduius nns
Wauadnam Mnvensantaznsimseidymaniunisainieasygia deeu uag
nsleslaytu edsunazn1susui suludsmsgnindriinluaisisuands nasnau
nsensetinludsauognaduge

(Us387e 2 s URUR 2 dhlas Anwdheeuies 5 9alua dedunii)
GE 304 Liberal Arts of Intellectuals 3 (2-2-5)

Prerequisite : None

The study of definition, composition, and characteristics of intellectual,
self-recognition, recognition of others, techniques and strategies of self-recognition
and recognition of the others, skills of communication and human relation,
personality development, skill of thinking and economic, social and political problem
analyzing ASEAN and adaptation including awareness of public property and ways of
living in society with happiness.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours /week)
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GE 305 History and Development of Lanna 3 (3-0-6)
Prerequisite : None
Importance of local history; background of Lanna; development of
politics, economy, society and culture of Lanna from the ancient time to present.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

1.3 NguIYINTWN

A 031 Askgnenlng 3 (2-2-5)

UIRUADU : Ll

Anvinwznnsldnnwilnens 4 Wawe ldu Waweasils Wnvenisenu wodu
Tapuddey Andiasen wazdssfiuandsiiléainnisilanisey ﬁﬂmmimmﬁamwam
ALY ANAR wazkansruAsiY Hnwenadeuludiunislddesdinisasnegulsslen
pasnaun1sissusssUssloadutonin Weawsadounnudes @a15af unaLLEnS
AMUAALTIY LATUNANUMRVINTIA

(Uss87e 2 Hlas URUR 2 dhlas Anwadeeuies 5 daluy/duam)
GE 031 Thai Language Usage 3 (2-2-5)

Prerequisite : None

Practice of listening and reading for main ideas; analysis and evaluation
of text from listening and reading; speaking for giving information, knowledge, and
opinions; sentence and paragraph writing; essay writing; documentary writing;

argumentative and academic articles writing

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)



35

fin 141 AIBINGUIUFIU 1 3 (2-2-5)
Fvdsduneu : Ll
Anw waginldnwsingy Wen1sdeanslussiulaswiulaegisliussd@nsam

o w

winzauiuanun1salang o luddnusedniu Ingldvinweduiug e we o1u wasileu
paonIuasLasINaAslunsGeu eduiiugudmiunisSeunwsnaulussdudely
(Us3ene 2 Flas UFUR 2 dalas Anwidnesaies 5 Faluy/dun)
GE 141 Fundamental English 1 3 (2-2-5)
Prerequisite : None
Practice of English for communicative purposes on a basic level; English
usage in everyday life contexts focusing on listening, speaking, reading, and writing;

English learning strategies

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

An 142 mmé’mqmﬁugm 2 3 (2-2-5)
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(U818 2 Falus URUR 2 alua Anwiciedaies 5 9alus/dUnm)
GE 142 Fundamental English 2 3 (2-2-5)
Prerequisite : GE 141 Fundamental English 1
Practice of English for communicative purposes on an intermediate
level; English usage in everyday life contexts focusing on listening, speaking, reading,
and writing; English learning strategies; application of language skills to real life

situations in accordance with the cultures of English speakers

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 241 English for Science and Technology 1 3 (2-2-5)
Prerequisite : GE 142 Fundamental English 2
Specific vocabulary and grammatical structures in the content of Science
and Technology, using intergrated language skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

1.4 nguivnineransuazatinaans
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(Us3ene 3 Flas UFUR 0 Halas Anwidnenuies 6 4alus/dunns)
AP 101 Agriculture for Life 3 (3-0-6)

Prerequisite : None

Evolution and importance of agriculture; biodiversity in the ecosystem;
environmental factors affecting agricultural production; agriculture production
systems; Resources from microorganisms, plants, land animals and aquatic animals:
diversity of resources, utilization, management and conversation for sustainable and
environmental friendly agriculture; communication of agricultural knowledge; royal
initiative development and agriculture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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SC 101 Science for Life 3 (2-2-5)

Prerequisite : None

Origins of the earth and life; evolution of life; biology in everyday life;
introduction to astronomy, meteorology, natural resources, nuclear energy, radiation;
use of nuclear energy for peace; the environment and pollutions; chemical substance
in food; medication in everyday life; use of chemicals in industry and their effects on

the environment; nanotechnology and its trend and application.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

M 102 mMsieuInemanswazmnalulad 3 (2-2-5)
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SC 102 Development of Science and Technology 3 (2-2-5)
Prerequisite : None
This course emphasizes on learning process of human on nature and
evolution of Science and technology that makes up of various economic eras ic.
Agriculture economy, industrial economy, information economy, and molecular
economy. It also focuses on nanotechnology and scientific development for
everyday life science, food and medicine, material, and smart technology

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

An 014 ANSAUALANSTNALNDNSAN®WN 3 (2-2-5)
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(Us38ne 2 Hls URTR 2 dhlus Anwideeuies 5 daluy/dua)
GE 014 Information Searching for Academic Study 3 (2-2-5)

Prerequisite : None

Fundamental knowledge of information; use of information resources
with an emphasis on the Internet access; access means of library information
databases and online databases on the internet; use of search engines; information
evaluation and how to make an effective use of desired information; citing
references and making bibliographies for academic papers

(Lecture 2 hour, Practice 2 hours, Self Study 5 hours/week)
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El 101 Basic Engineering in Daily Life 3 (3-0-6)

Prerequisite : None

Electrical systems and communication; use of electrical equipments for
energy saving; use and maintenance of computer; use and maintenance of vehicles
and farm machineries; fundamental of construction, water supply and sanitary, and
environmental management in everyday life.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

78 102 wwasTieIfuesiasen 3 (3-0-6)
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(Us38e 3 Flus UFUR 0 dalas Anwisnenuies 6 9alus/dunn)
El 102 General Aspects of Food and Drug 3 (3-0-6)

Prerequisite : None

Importance of food; food consumption culture; technological
applications to food in everyday life; use of food beyond consumption; nutritional
service; small food enterprise and marketing; logistics and supply chain;
nutraceuticals; general knowledge of medicine dosage and its danger, and drug;
consumers’ rights and protection on nutrition and medicine.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RE 100 Energy for Daily Life 3 (3-0-6)

Prerequisite : None

Fundamental of energy; energy situations; energy resources; energy
utilization in everyday life; energy and environmental conservation; awareness of

energy consumption.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

2. RUINIVILRNIL

2.1 nguvuny
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MK 101 Principles of Marketing 3 (3-0-6)

Prerequisite : None

An examination of principles, techniques, and theoretical tools of
marketing, marketing as a key function throughout a firm, current marketing
paradigms, customer value-based management, customer experience management,
contemporary marketing issues and their application to diverse marketing contexts.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(Us3ene 2 Flas UFUR 3 $alas Anwidnenues 5 9alus/ Uan)
CH 100 General Chemistry 3 (2-3-5)
Prerequisite : None
Matters and changes, stoichiometry, periodic table and properties of
elements, atomic structure, chemical bonding, solution and acid- bases equilibria,
electrochemistry, chemical kinetics and thermodynamics.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

A 210 AIIATITI 3 (2-3-5)
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(Us81E 2 Talus URUR 3 Halua Anwicieawes 5 9aluy/dUnm)

CH 210 Analytical Chemistry 3 (2-3-5)
Prerequisite : CH 100 General Chemistry or
CH 103 Principles of Chemistry 2 and CH 104 Chemistry
Laboratory 2 or
CH 105 Fundamental Chemistry and CH 106
Fundamental Chemistry Laboratory
Study of gravimetric, volumetric analyses and their practical laboratories
for the quantitative determination of selected compounds in various samples,
including instrumental analysis by chromatographic and spectroscopic techniques.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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CH 250

(Us387e 2 s URUR 3 dhlas Anwdemuies 5 daluy/dua)
Organic Chemistry 3 (2-3-5)
Prerequisite : CH 100 General Chemistry or
CH 103 Principles of Chemistry 2 and CH 104 Chemistry
Laboratory 2 or
CH 105 Fundamental Chemistry and CH 106 Fundamental
Chemistry Laboratory

Definition of organic chemistry and organic compounds, chemical

bonding, classification and nomenclature of organic compounds, aliphatic

hydrocarbon, alicyclic hydrocarbon, aromatic hydrocarbon and its derivatives,

alcohol, ether, aldehyde, ketone, carboxylic acid and its derivatives, amines. Studies

of some organic reactions and theirs applications in living species.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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CH 320

(Ussene Falus URTR 0 dalas Anwideeuies 6 Faluy/duam)
Fundamental Biochemistry 3 (3-0-6)
Prerequisite : CH 250 Organic Chemistry or
CH 253 Organic Chemistry 2 and CH 254 Organic
Chemistry Laboratary 2

Acid- base and buffer, chemical structure, properties of important

biomolecules such as carbohydrate, lipid, protein, nucleic acid, enzyme, and

vitamins and their qualitative analysis. The main metabolisms especially glycolysis

pathway, Kreb's cycle, pentose phosphate pathway.The synthesis and degradation

of nucleic acid and protein.

Al 321

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 321

(U53818 0 Falaa UFUR 3 Falua Anwdhenuies 1 Halus/deny)
Biochemistry Laboratories 1(0-3-1)
Prerequisite : None

Practical laboratories for buffer preparation, quantitative and qualitative

analysis of carbohydrate, lipid, protein, nucleic aicd and enzyme and enzyme kinetic

energy metabolism.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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Calculus 1 3 (3-0-6)
Prerequisite : None

Limit and continuity of functions, the derivative of algebraic functions

and transcendental functions, the indefinite integrals and techniques of integration,

and the definite integrals with applications.

27 100

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 100

(Us3ene 2 Flas UFUR 3 $alas Anwidnenuies 5 $alus/dunns)
General Biology 3 (2-3-5)
Prerequisite : None

World of life, scientific method, chemical organization of life,

biomolecules, cell structure and function, cell membrane, energy of life,

chromosome and cell division, heredity, origin of life, biodiversity, Kingdom Monera,

Protista, Fungi, Plant and Animal, ecology.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 250 Biotechnological Layout Study 1 (1-0-2)

Prerequisite : None

Geometry drawing, three dimension drawing, section and side view
drawing, blueprint and type of biotechnology laboratory and production design,
packaging of biotechnology product drawing study.

(Lecture 1 hour, Practice 0 hour, Self Study 2 hours/week)
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(Us387e 2 s URUR 3 dhls Anwdeeuies 5 daluy/dua)
Bl 330 Microbiology 3 (2-3-5)
Prerequisite : None
Study of microbial evolution, microscopes, staining, microbial shape and
microbial structure; cultivation, reproduction and growth of microorganisms;
microbial determination, enzymes and bacterial metabolisms, viruses, rickettsia,
chlamydia, bdellovibrio, infectious diseases, immunology and disease resistance,
control of microorganisms; soil microbiology, water microbiology, air microbiology,
dairy microbiology, food microbiology and industrial microbiology.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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PH 111 Physics 1 4 (3-3-7)
Prerequisite : None
Scope of physics are Newton’s Law of motion, Motion of objects and
simple harmonics, Motion of a rigid body, Work and energy, Fluid mechanics,
Properties and wave motions, Nature of sound, Heat and thermodynamics and
kinetics theory of gases

(Lecture 3 hours, Practice 3 hours, Self Study 7 hours/week)
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GE 242 English for Science and Technology 2 3 (2-2-5)

Prerequisite : GE 241 English for Science and

Technology 1

English vocabulary and structures in the fields of science and technology,
focusing on practice of overall English language skills and English learning strategies
for communicating and studying at the higher levels in science and technology
areas.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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ST 301 Principles of Statistics 3 (3-0-6)

Prerequisite : None

Review concepts of descriptive statistics and probability, probability
distribution, binomial distribution, Poisson distribution, normal distribution, sampling
distribution, estimation and hypothesis testing for parameters, analysis of variance,
simple linear regression analysis and simple correlation

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(Us3ene 3 Flas UFUR 0 Halas Anwidnenuies 6 $alus/dunns)
ST 311 Introduction to Experimental Designs 3 (3-0-6)
Prerequisite : ST 300 General Statistics or
ST 301 Principles of Statistics
Principles of Statistics Basic of experimental design, completely
randomized design, randomized completely blocks design, Latin square design,
factorial design, multiple comparison for several means, experimental design in
missing value, analysis of covariance

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 251 Principles of Bio-Engineering 3 (3-0-6)

Prerequisite : MA 101 Calculus 1 or

PH 111 Physics 1

Conceptual thermodynamic, unit conversion, properties of pure
substances, work and heat, 1°t and 2" law of thermodynamics, entropy, energy
analysis for closed and opened system, fundamental heat and mass transfer, Heat
Transfer: conduction , convection and radiation Properties of fluid, hydrostatic force
on surface, fundamentals of fluid flow, fluid flow, measurements forces developed
by moving fluids, dimension and similarly analysis, compressed fluids, fluid flow in
pipes

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 300 Metabolism and Regulation of Organism 3 (3-0-6)
Prerequisite : CH 320 Fundamental Biochemistry and
Bl 330 Microbiology
A study of mechanisms, regulations and interactions of biomolecules;
carbohydrates, lipids, protein and nitrogen compounds, and application

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GN 340 Introductory Genetics 3 (2-3-5)

Prerequisite : None

Cell division and gametogenesis; nucleic acids as genetic material; gene
expression; Mendelian principles; sex determination; inheritance of X-linked genes;
linkage; quantitative traits and analysis of polygenic inheritance; population genetics
and changes in gene frequencies; changes in genetic material; extranuclear
inheritance; genetic engineering

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 350 Biotechnology 3 (3-0-6)
Prerequisite : Bl 100 General Biology
Studying of definition and scope of Biotechnology, the application of

Biotechnology in several uses, i.e. plant, animal, microbiology, agro-industry,

environment, medicine, forensic science, etc., and also the techniques in molecular

biology
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 351 Biotechnological Laboratory Training 1(0-3-1)
Prerequisite : Bl 100 General Biology
Practical training in different biotechnological Laboratories of the

program

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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Bl 352 Bioprocess Unit Operation 1 3 (2-3-5)
Prerequisite : MA 101 Calculus 1 or
PH 111 Physics 1
Study of filtration, centrifugation, sedimentation, distillation, extraction,
crystallization, adsorption and size reduction

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 353 Bioprocess Unit Operation 2 3 (2-3-5)
Prerequisite : MA 101 Calculus 1 or
PH 111 Physics 1
Study of mixing, heat exchanger, boiler, sterilization, drying, evaporation
and freezing.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 354 Biotechnological Quality Control 3 (3-0-6)

Prerequisite : ST 301 Principles of Statistics

Safety technology, accident prevention, occupational health and safety
law, safety and social responsibility, control system design, concept about control
and check diagram by sampling, and quality control by statistics and biotechnology
standard e.g. 1ISO 9000, ISO 14000 and HACCP

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/ week)
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Bl 390 Seminar 1 1 (0-2-1)
Prerequisite : None
Students attend and present interesting topics in biotechnology to

strengthen knowledge in biotechnology and related fields.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour/ week)
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Bl 440 Molecular Biotechnology 3 (2-3-5)

Prerequisite : Bl 100 General Biology

Basic knowledges in molecular biology and its applications in various
fields such as modification of biomolecules, mechanisms of gene expression, DNA
and RNA preparation, Polymerase Chain Reaction (PCR), DNA Sequencing Techniques

etc.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 450 Fermentation Technology 3 (2-3-5)

Prerequisite : Bl 330 Microbiology

Study of media preparation, sterilization, parameters in fermentation
processes, fermentation kinetics, fermentation growth, harvesting and application of
fermentation products. Scale-up of the fermentation processes from laboratory

scale to industrial scale and field trips.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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BT 451 Biotechnology Design 3 (2-3-5)
Prerequisite : Bl 353 Bioprocess Unit Operation 2
Introduction to biotechnology plant design, plant location, theory in plant

layout, design and relation analysis between organizations, area finding and planning,

unit instrument design, production cost estimation and important processes in

biotechnological industry

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 460 Waste Treatment and Utilization 3 (2-3-5)
Prerequisite : Bl 330 Microbiology and
Bl 350 Biotechnology
Study on waste characteristics, principles of wastewater treatment, solid
waste management, agriculture waste management, waste utilization

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 490 Seminar 2 1(0-2-1)
Prerequisite : Bl 390 Seminar 1
Students search and analyze interested topics in biotechnology for

presentation and discussion in the class.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour/week)
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SC 497 Co-operative Education 9 credits
Prerequisite : Approval by the Curriculum Committee that the proposed
work study relates to the major field of study and;
students are required to pass a minimum 30-hour
preparation session.

The minimum practical work experience will consist of 16 weeks in a
workplace in which the work is related to the major field of study of the student;
students are required to pass a minimum 30-hour preparation session prior to their
placement in a selected workplace; students are required to submit a report of
their work study placement education and give a presentation in a seminar in the
presence of their classmates and academic advisors at the end of the course.

(Minimum practice of 16 weeks)
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SC 498 Independent Study 9 credits
Prerequisite : Approval by the Curriculum Committee that the proposed
Independent Study is related to the student's major field
of study
A research study or a professional development project in the student’s
major field of study under supervision of an academic advisor; training in research
methodology or project consultation is required to meet academic requirements;
students are required to develop a research or project proposal prior to undertaking
the project, to submit a fully detailed paper describing their research or project and
give a presentation by the end of the semester in which the training is undertaken.

(Minimum practice of 16 weeks)
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SC 499 Overseas Study, Training or Internship 9 credits
Prerequisite : Approval by the University that the proposed Overseas
Study, Training or Internship is related to the student's
major field of study
Overseas study, training or internship in an area related to the student's
major field of study; students are required to develop a study project proposal prior
to undertaking the training, remain under the supervision of an academic advisor,
and submit a full report on completion of the training and give a presentation by

the end of the semester in which the training is undertaken.

(Minimum practice of 16 weeks)
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BI 410 Plant Anatomy 3 (2-3-5)
Prerequisite : Bl 100 General Biology
Cell structures and tissues in parts of plants; function, characters, growth
and development of tissues; inner structure of stem, root and leaf.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 411 Principles of Plant Biotechnology 3 (2-3-5)

Prerequisite : Bl 100 General Biology

Study of the principles of plant biotechnology, including plant physiology
plant tissue culture for basic study procedures and application on gene transforming
to plant cells or tissues. The topics also cover plant developmental stages and plant
tissue culture technology, which also include preparation of explants, initiation,
multiplication, rooting and transplanting to greenhouse. The laboratory topics
emphasize on the practical skills in the use of materials and tissue culture techniques
under sterile condition including the study of factors related to the growth and
changes of plant tissues and various techniques in molecular biology for detection

of plant genetic variation and production of genetically-modified plants.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 412 Principles of Plant Tissue Culture 3 (2-3-5)

Prerequisite : Bl 100 General Biology

Study of the principles, role and methods of plant tissue culture in
sterile conditions for further use in basic and applied studies; topics include cell
behavior, breeding, micropropagation and secondary metabolites production of
tissues in sterile conditions; laboratory practices emphasize on skills in using
equipment and culture techniques including the study of factors related to tissue
growth and development

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 413 Applied Physiology for Plant Tissue Culture 3 (2-3-5)
Prerequisite : Bl 412 Principle of Plant Tissue Culture
Study of the physiological processes of plant tissue culture in a sterile

condition in comparison with field conditions such as photosynthesis, respiration and

rejuvenation including other abnormal physiological processes, e.g. hyperhydricity,
gas exchange in in vitro, plant abnormality after transfer to greenhouse

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 414 Fruit and Vegetable Biotechnology 3 (2-3-5)
Prerequisite : Bl 100 General Biology
Study to principle, goal, importance and benefit of fruit and vegetable
biotechnology. Progression of fruit and vegetable biotechnology. Application of
biotechnology to improve quality, shelf life, storage and postharvest diseases of fruit
and vegetable. Useful of fruit and vegetable biotechnology to human and

environment. Safety and attitude of consumer to fruit and vegetable biotechnology

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 415 Plant Biotechnology for Biofuels 3 (2-3-5)
Prerequisite : None
Overview of plant biotechnology for biofuels, characterization of

biofuels from plants, development of feed stocks, biomass pretreatment,
fractionation and extraction for biological conversion, enzyme engineering and
production, anaerobic digestion, biofuels (biogas, biochar, biodiesel, bio-hydrogen,
bioelectricity, bioethanol and biobutanol) production from plants, special topics of
recent advances in biofuel research from plants, current developments in research
and industrial approaches to biofuels.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 416 Algal Biotechnology 3 (2-3-5)

Prerequisite : None

Introduction of applied biotechnology using algae systems, algae in
general, cultivation of algae, natural products of algae, co-products of algae
(pharmaceuticals, fine chemicals, cosmeceuticals), food or feed products from
algae, biofuels from algae (bioethanol, biobutanol, biohydrogen, biogas, biodiesel) ,
green fertilizers, bioremediation materials, green insecticides and applied work
performed with algae.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

W 417 nsAnwUeaulanumalulagyIn I 3 (2-3-5)
TaRUnDU : Ll
Fondnwiidefiunaulavasivaienanaluladdinmniedie fenilmde

unneuauadlavesindnwuazeransd sedniilidmsuinAnwuazeransdle

Anmuuazseuiauivalg luanyivmanalulagdinimmiansy
(Us38ne 2 $ls URUR 3 dhlusuas@nwidnenues 5 dalus / dansi)

Bl 417 Selected Topic in Plant Biotechnology 3 (2-3-5)
Prerequisite : None
Students select one or more interested and recent topic in plant

biotechnology under lecturer supervision. This subject is designed for students and

lecturers to pursue and learn new knowledge in plant biotechnology.

(Lecture 2 hours, Practice 5 hours, Self Study 5 hours/week)
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Bl 320 Animal Embryology 3 (2-3-5)

Prerequisite : Bl 100 General Biology

Gametogenesis, Spermatogenesis and oogenesis, Growth and

development of sperm and ovum. Types of ovum with yolk and materials, Co-
activities of sperm and ovum, Fertilization of animals and type of cleavage, early
development of embryonic, Growth and development patterns of animals zygote,
Comparative of growth and development stage of animal, Biotechnology and
application of animals.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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BI 321 Animal Anatomy and Physiology 3 (2-3-5)
Prerequisite : Bl 100 General Biology
A study of the principle biological characteristics and structures of

animals. The origin of animals, the cells and tissues patterns of animals, the role

and function of differential organ systems. Reproduction and growth plans, living
and behavior of animals, classification and evolution of animals.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 420 Animal Tissue Culture 3 (2-3-5)
Prerequisite : Bl 100 General Biology
Study of animal cells and tissue cultivation, media and its composition,
growth and environment factor, differentiation, and animal cells and tissue culture
application.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 421 Animal Biotechnology 3 (2-3-5)
Prerequisite : Bl 100 General Biology
Study of vaccine and drug technology, disease diagnosis, probiotic
application, reproduction, embryonic transfer, cloning, transgenic animals, in vitro

fertilization, animal cell and tissue, and animal biotechnology for future direction.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 422 Animal Cell Culture Technology 3 (2-3-5)
Prerequisite : Bl 100 General Biology
Animal cell culture technological general knowledge, Animal cell
structure and function, Equipment and vessel, Media and its composition,
Bioreactors, Primary cells and cell line, Animal cell cryopreservation, Scale up, Cell

therapy, Stem cell technology, Animal cell culture technology application.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 423 Biotechnology of Animal Development 3 (2-3-5)

Prerequisite : Bl 100 General Biology

A study of the basic principles that shape the embryonic and post-
embryonic development of animal with an emphasis on the underlying cellular and
molecular mechanisms, including fertilization, determination of cell fate and
differentiation, cell migration, establishment of the body plan, formation of selected
organs and organ systems, stem cells, and limb regeneration. Environmental
influences on development and the impact of developmental biology on modern
medicine and animal biotechnology.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 424 Science of Experimental Animal 3 (2-3-5)
Prerequisite : Bl 100 General Biology
A study of the basic biological, physiological, anatomy and characteristics

of laboratory animals. The type and species of animals used in biological studies

and research, the management of animals and environment including tools,

Nutrition and animal foods, the ethics of use. Quality of laboratory animal line

production, disease and health monitory and control. Research technique used in

laboratory animals.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 425 Biotechnique 3 (2-3-5)

Prerequisite : Bl 100 General Biology
Essential botanical techniques and methods to study organisms.

Preparation and preservation plants and animals by vary methods to illustrate cells

and tissues. Using and taking photography with compound microscopes. Analysis

that concern to botanical proceedings.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 426 Selected Topic in Animal Biotechnology 3 (2-2-5)
Prerequisite : None
Students select interested and recent topic in animal biotechnology
under lecturer supervision.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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Bl 331 Microbial Metabolism and Regulation 3 (3-0-6)

Prerequisite : Bl 330 Microbiology and

CH 320 Fundamental Biochemistry

Study of microorganisims metabolism pathways, carbohydrate, protein,
lipid metabolism and regulation of microorganism metabolism by engulation of
gene functions, biosynthesis of primary and secondary metabolites, development of
microorganisms strains for enhancing products in industrial level.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 430 Bacterial Physiology 3 (2-3-5)
Prerequisite : Bl 330 Microbiology
Study of structure and chemical components in bacterial cells, nutrient
for bacterial growth, bacterial reproduction, bacterial metabolism and industrial
bacterial application.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 431 Virology and Immunology 3 (2-3-5)

Prerequisite : Bl 330 Microbiology

Study of immune systems, cells and organs involved in immune systems,
antigen and antibody, passive and acquired immunity, antigen and antibody
reactions, techniques in immunology. Study of virus properties, viral classification,
viral replications, animal viruses, plant viruses, and microorganism viruses, virus

diseases and control of viruses, culture of viruses and viral diagnosis.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 432 Preservation of Microbial Cultures 3 (2-3-5)
Prerequisite : Bl 330 Microbiology
Principal and microorganism culture collection and preservation, data
management and data collection of microorganisms, introduction to microorganism
culture collection organizations and their supply.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 433 Determinative Bacteriology 3 (2-3-5)

Prerequisite : Bl 330 Microbiology

Study on bacterial morphology and properties, bacterial taxonomy by
using their morphology, physiology, biochemistry and metabolism of bacteria and
study on bacterial classification.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 434 Yeast Biology and Application 3 (2-3-5)
Prerequisite : Bl 330 Microbiology
Studies on structure and function of yeast cells, cell cycle, yeast
nutrients, metabolism, growth sexual reproduction, taxonomy, ecology, principle of
yeast molecular biology, yeast strain preservation, principle of yeast fermentation
process, and biotechnological applications in agriculture, environment, food,
flavouring substances, industry and medicine.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
¥ 435 @15VINNAINAUNIE 3 (2-3-5)
Awdsdunau : 3 330 a%IINEN

a

AnwuAgaiunsuananstanimangdunis loun wadvesgdun3d loule
n9AuNTE asunvelant eansUsugl asnAogd wassdadaeifldiinninudeusy
vosanslnegAunid muvansthansdanaingaunidlutszgndldusslesiludusing 4
LU NTNYAT YRFIMNTTY NITUINNEY LazAIndo

(Us3ene 2 s UFUR 3 $alas Anwidnenuies 5 $alus/dunns)

Bl 435 Microbial Bio-Products 3 (2-3-5)

Prerequisite : Bl 330 Microbiology

Study of the production process of microbial bio-products such as
microbial cell products, microbial enzymes, microbial metabolites, including primary
and secondary metabolites and biotransformation products. The application of

microbial bio-products in agricultural, industrial, medicinal and environmental field.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 436 Agricultural Microbiology 3 (2-3-5)

Prerequisite : Bl 330 Microbiology

Agricultural microbiology especially microorganism in agro ecosystems
and application of soil microbial diversity: effect of agricultural practices on soil
organisms. Biological nitrogen-fixation, availability of phosphorus, sulfur, iron and
trace elements to plants: biodegradation of herbicides and pesticides. Biofertilizer:
Mass cultivation of microbial inoculants. Microbial products, significance of
mycorrhizae; chemical producing microbes, isolation and primary identification of

bioactive compound; biological control.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 437 Selected Topic in Microbial Biotechnology 3 (3-0-6)
Prerequisite : None
Students select the interested recent topic or new knowledge in
microbial biotechnology.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 441 Cell Biology 3 (2-3-5)
Prerequisite : Bl 100 General Biology and
CH 320 Fundamental Biochemistry
Study of cell and its component, cell structure and its function,
biomolecules, enzyme, organelles, cell membrane, energy, cell motility, control of
cell function, cell division, cell death, cell molecular and DNA technology, cell

communication, cell cancer, cell immunity, and biocinformatics.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 442 Molecular Biotechnological Technique 3 (2-3-5)
Prerequisite : Bl 440 Molecular biotechnology
An overview of techniques in molecular biotechnology including DNA

vaccine, RNA interference, Antisense technology, DNA fingerprint.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 443 Applied Molecular Biotechnology 3 (2-3-5)
Prerequisite : Bl 440 Molecular biotechnology
Application of techniques in molecular biology in various fields such as

forensic science, ecology and environment, food quality control, quality control of

agricultural raw materials, animal health promotion, development of plant and
animal breeding, pharmaceutical cosmetics.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 444 Protein Technology 3 (2-3-5)
Prerequisite : CH 320 Fundamental Biochemistry
An overview of protein biotechnology in three main themes: protein

biochemistry, protein analysis and purification, and recombinant protein expression

and harvesting.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 445 Animal Molecular Biology and Its Applications 3 (2-3-5)
Prerequisite : Bl 440 Molecular Biotechnology
Principles and structure material of genetics in animals, gene regulation

and expression in animal, strategy of genetic markers for important traits in animals,

quantitative trait loci and functional genomics, molecular studies in vertebrates and
invertebrates, creation and use of genetically modified animals, laboratory animals
science and animals genetic diversity and molecular evolution.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 446 DNA Technology for Economic Plants 3 (2-3-5)

Prerequisite : GN 340 Introductory Genetics

The principle of DNA technology, new methods, availability of economic
plants, Improvement variety of economic plants with recombinant DNA technology,
gene cloning, genetic markers, new developments dealing with the polymerase
chain reaction (PCR), T-DNA insertion, radiation, plasma for plant climate change
tolerance, resistance for plant disease and insect pests, high and good quality of
plant products, produce special substances in plant, Application of DNA technology
for plant classification, detection of plant strain, mutation, genetic polymorphism
for agricultural and industry of economic plants.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 447 Selected Topic in Molecular Biology 3 (3-0-6)
Prerequisite : None
Students select the interested recent topic or new knowledge in
molecular biology.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)



77

- NGXAIYUNALULAEYININNI9QAFINNTTH
w452 wialulaguesouly 3 (2-3-5)
Frdauriou : au 320 FuailiCoedy
AuauUANaiivaznienmvaseulyl nalnnisissujiserveseuley n1s
fudamsviuveseuled Jadedidnasonsiuveseuled saunamansveseules]
nsuamoules] nsfuiieaeulssl nmevinliuians marsaeules wagnsuouledlule
Uszlovil
(Us38ne 2 Hlas URTR 3 dhlus Anwadeeuies 5 daluy/dua)
Bl 452 Enzyme Technology 3 (2-3-5)
Prerequisite : CH 320 Fundamental Biochemistry
Chemical and physical properties of enzymes, mechanism of enzyme
catalysis, enzyme inhibition, factors affecting the enzyme activity, enzyme kinetic,
enzyme production, enzyme recovery, enzyme purification, immobilized enzyme

and application of enzymes.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 453 Industrial Food Biotechnology 3 (3-0-6)
Prerequisite : Bl 300 Metabolism and Regulation of Organism
Bacterial and fungal fermentation, alcoholic beverages, breads,

fermented milk products, fermented meat products, vinegars, organic acids, single

cell proteins, polysaccharide, enzymes, sweeteners, flavors, pigments, pigments,
amino acids, functional foods and food biotechnology ethic.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 454 Biotechnological Process of Ethanol Production 3 (2-3-5)

Prerequisite : None

Selection of raw material for industrial ethanol production, technical
amylolysis, selection of yeast strain, preparation of yeast inoculums, ethanol

fermentation, product recovery, application of ethanol for beverages and energy

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 455 Biotechnology of Functional Foods 3 (2-3-5)
Prerequisite : CH 320 Fundamental Biochemistry or
Bl 330 Microbiology
To study the principle of functional foods, role of functional food to
consumer, biotechnology as a tool to study and produce functional foods i.e.
probiotics, prebiotics, synbiotics, antioxidants, dietary fibers, confectioneries and the
others, the regulation issue for functional food in some countries

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 456 Bioresources Utilization 3 (3-0-6)
Prerequisite : None
A strategic issue on biodiversity for country development. Use values
and Usefulness from bioresources. Related biodiversity to local wisdom and

biotechnology, biodiversity values for sustainable development.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 457 Selected Topic in Agro-Industrial Biotechnology 3 (3-0-6)
Prerequisite : None
Students select the interested recent topic or new knowledge in agro-
industrial biotechnology

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 461 Principles of Environmental Science 3 (3-0-6)
Prerequisite : None
Study of concept and theory of environmental science. Ecology
principles and relation between living organisms and environment. Types of natural
resource and utilization. Conservation of natural resources and the environment.
Human environmental interaction, pollution and environmental change. Pollution

prevention, improvement and sustainable development.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 462 Environmental Microbiology 3 (2-3-5)

Prerequisite : CH 250 Organic Chemistry and

Bl 330 Microbiology

Role and importance of microorganism in environment. Benefit of
microorganism on organic compound and toxic substances degradation. Microbial
pollution, environmental microbial pollution and microbial toxic. Water and air born

pathogens. Microbiological indicators of environmental contamination and analysis.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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(Us3818 2 Falus UFTR 3 Halus Anwrdaenuies 5 92l / dUnsh)
Bl 463 Control and Monitor of Wastewater Treatment Plant 3 (2-3-5)
Prerequisite : Bl 460 Waste Treatment and Utilization or
Bl 330 Microbiology
Microbiology and wastewater treatment and control, types of
wastewater plant, fundamental of physical chemical and biological treatment,
control and monitoring, treatment system, calculation for control treatment plant

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 464 Introduction to Environmental Management System 3 (3-0-6)

and Occupational Health

Prerequisite : None

Concepts and theory of environmental system and management;
Environmental issues in ASEAN; priorities; Standards criteria and regulations;
Environmental management for sustainable development; EMS and ISO; Monitoring;
pollution prevention; Definition, principles and guidelines for occupation
performance, occupation diseases and hazards; Principles of occupational health
and safety; Law of occupational health and safety; Industrial sanitation control;
Environmental industrial risk assessment evaluation

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 465 Biotechnology for Bioenergy Production 3 (2-3-5)
Prerequisite : None
Sources of bioenergy, principles of bioenergy production, concept of
microbiology and biochemistry, environmental factors, kinetics and modeling in
bioenergy production process, reactor design

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Bl 466 Environmental Impact Assessment 3 (3-0-6)
Prerequisite : Bl 100 General Biology
Principle of environmental impact assessment, theory and process for

environmental impact assessment, public participation environmental criterion and

law, Environmental health impact assessment, environmental impact assessment
report

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 467 Selected Topic in Environmental Biotechnology 3 (3-0-6)
Prerequisite : Bl 100 General Biology
Interesting current topics in environmental situation and environmental
technology; modern technologies for environmental quality monitoring and

management

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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24 47 401 IVIeveuTaa | 3 (2-3-5) 7 441 IVINeeuTaa 3 (2-3-5) Wabusiaiv /4n
nauenidenlusidu
naivinalulad
Finmszauluansg
25 47 404 n1stdussleay | 3 (3-0-6) 47 456 Mslguselewtiann | 3 (3-0-6) Wabusiaiv /4n
NNTNYINTFINMN NINEINTHINN nauiendentng 1
naivivalulad
Fan g
QRAIMNTTUNYAT
26 %7 410 NMEINAYDINY 3 (2-3-5) 47 410 N1EANATOINY 3 (2-3-5) Waswindaduneu
27 47 412 KANA1SATY 3 (2-3-5) 97 411 NENN1TAY 3 (2-3-5) Wabuswaiv/
maluladdinndie wialuladdinndie Waswivdeuneu
28 %7 411 RANAISINIZLALY | 3 (2-3-5) 7 412 WANNIINZLALN 3 (2-3-5) Wabuswaiv/
iewdadi Wawdodi Waswinddunew
Wasusesue
3%
29 | %1413 dTivendssend | 3(2-3-5) | %3 413 aTivenssgnd 3 (2-3-5) WasAvdunou
dmunsineziaes dwdunsinezdsaiede
ilawdodi ey
30 ¥ 414 waluladdann | 3 (2-3-5) 47 414 waluladInmen | 3 (2-3-5) Wasufesue
AGITGE wag 187397
waldl nalyl
31 47 400 WwAllANTYIng | 3 (2-3-5) 47 425 wadansgrinen 3 (2-3-5) Wasuswaivn /ie

WMNNGUNIRDN

W nauinily
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i 51873%1 (1) 5183w (n) L)
32 47 401 IVIveveugaa | 3 (2-3-5) 1 441 IVINe oY 3 (2-3-5) Wasuswaivn /e
WINNGUBNIRDN
i ngudvvialy
33 | ¥3 471 wailanen- 3(2-3-5) | @1 442 wallannsen 3(2-3-5) Wabusiain
IrInen F1Inen
36 | ¥ 472 eadInenng 3(2-3-5) | %1443 ag@aInema 3(2-3-5) Wabusain
wialulagdinmusvend walulagTinmuszend
35 47 473 waluladluseiu 3 (2-3-5) %1 444 waluladlusau 3 (2-3-5) Wasuswaivn
36 47 452 waluladves 3 (2-3-5) 47 452 ialuladveaeulesl | 3 (2-3-5) Wasusesune
toulasl 18390
37 47 453 walulad@inwm | 3 (3-0-6) 47 453 waluladdinmmie | 3 (3-0-6) WasuTedv/ i
1901913 PAFIANTIUDINNT AesuITIEIN
38 47 455 walulad F1aw | 3 (2-3-5) 47 455 wmalulad Faaw | 3 (2-3-5) Wasusesue
Yoo wnsiaidu YpswnTandu 18737
39 47 404 n1stguseleay | 3 (3-0-6) %1 456 N15kusElewtann 3 (3-0-6) Wasuswaivn /e
NNTNYINTFINMN NINGINTHINN WRINNGLBNLGDN
i ngudvvialy
40 47 461 NTIATIEATEUU | 3 (2-3-5) 47 461 WANNITNIY 3 (3-0-6) wilasuaudalug
e InermansaaIndon UsseNe-U R/
Wasusadn /
Wasudedv/ Wasuy
ANDS U TN
a1 7 464 nIzUIUNTUSU 3 (3-0-6) ) 464 TTUUNITINNT 3 (3-0-6) wWasusaiv /
@mmwﬁﬂéﬂﬁu Auwnndouuazendiounle WasuTein /deu
AANTTU sy AasuIeTILInN
a2 ¥ 466 N15UTTILUNA 3 (3-0-6) 7 466 NTIATIER 3 (3-0-6) Wasuswaiv /
NTENUAIINGOUNGY HaNsENUAWINEeY Wasudedn Avdeu
AULEES ANB5U18 T8I

Tneilisneazdunvadniazsield v aesalul
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A 318391 (1) 518391 (Tn)
1 fin 022 915855331aN 3(3-0-6) | Ain 022 9738533ulan 3 (3-0-6)
GE 022 World Civilization GE 022 World Civilization
tadunou 1l Fntsduneu - Lidl
Prerequisite : None Prerequisite : None
AnyimuInIsnanuAnvesuysesIAialan WannsuazANLduTuduetensesTIuidAnly
nziunn wazlannziueon TudiunisidenAsygie ﬁ‘yuﬁmaqﬁmam‘ LLazﬁuﬁmﬁwuassmmqﬁwé’ﬂ
Fapu Tausssy (Aund Aavy nsuand 2350530 | MeUsyiRmand 7ilBvswasiodsnslanluilag i
Usrgy1 maun) fidvdnatudanslne
Historical development of thoughts of Eastern Development and relations of important
and Western worlds in terms of political, economic, | civilizations in different geographical and cultural
social, and cultural dimensions including music, art, | spaces according to historical backgrounds and
dramatic art, literature, philosophy, and religion; | their influences on present-day societies.
their influences on Thai society
9 318391 (1Ax) 578397 (lnal)
2 AN 104 quéuazﬁlumé’au 3(3-0-6) | Ain 104 mqwémz?umé’au 3 (3-0-6)

GE 104 Man and Environment
JTaruneu ; 1l

Prerequisite : None

GE 104 Man and Environment
Jdaruneu ; ldd

Prerequisite : None

AN TUNYDYEE ANNALABIVNEIIUYIRAY
Teingn andifentufivuasdnd anuinisves
WswgNe dau Useindluaz Iausssy Wamuinsn
nenenansuazmalulad nansenulunsiaundidse
sITUMALALSEULTNA NsEUIUNSAnLazfndula

ializaniduslevianninensedafuen

The formation of human beings, the equilibrium
of nature and ecology, the knowledge relates to
plants and animals, the study of socio-economic
and cultural evolution, the development of
sciences and technology effecting on natural
environment and ecology, thinking process and
decision making in appropriating uses of natural

resources

ANUTUINTURINYEE ANUANAAENETIUYIRLAY
LIrIng1 ITAUIN1TveuATEENa dan Ussinaluay

a

Tausssy nansenulunIswauN N Inesssusnfnay

¥

seuuiling nszuaunsAnuazdadulai el dnld
Usglominnnineinsegeduen msiaunogiadaiu
UuﬁugmmmwhLﬁ&J:uﬁumamqwémsmmmmamﬂ
NN

The formation of human beings, the
equilibrium of nature and ecology, the study of
socio-economic and cultural evolution effecting
on natural environment and ecology, thinking
process and decision making in appropriating uses
of natural resources, human and gender equality

based sustainable development.
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5787397 (1AY)

sne3un (lvisd)

fin 013 gunmiion13i5sTin 3 (1-4-4)
GE 013 Health for Life
wdeduneu : lud

Prerequisite : None

fin 013 guamiilon15issTin
GE 013 Health for Life

3 (2-2-5)

Jdsdunen ;o adl

Prerequisite : None

ﬁﬂmumﬁmﬁ'mﬁ’uqmmw N1TUTNITIANT
U wavnsasLasugunIn lneddedanannis
Manafiny) guAny) Tunuin1s Inereansnisiu
waznsanssaguiuddny fatliudaniseands
mmﬁaqﬁumw Taguinisivguain nmsdesiuaiunu
LAZNITIANITAULAIEA NITNAdDULAZUTELIUAIL
AuyaiveITIenIg nsUguneua waznistesiunig
vinkiuaInniseanmdenieuarnsiauiun duanio
Ty inAfiny) aURmen1599133 lsndnsenazlsalyl
Rnsafiddey

Concepts in health, health management, health
promotion with an emphasis on principles of
physical education, health education, recreation,
sports science, and public health; exercise for
health; nutrition and health; stress prevention and
eradication; physical fitness test and assessment;
first aid; prevention of exercise and sports injury,
drug abuse, accident, and major transmitted and

non-transmitted diseases; providing sex-education

ﬁﬂHWLLU’JaﬂLﬁB’JﬁUQ%ﬂ’IW mw?mﬁmm‘iqmmw
warn1sasrvasuguan IneArdeadmannisviana
Anwn qsuﬁﬂt-ﬂ HUNUINIT INLAERTNITART uag
nsassagududiy etufniseandidanie
Lﬁaqmmw Laguinisivguam n1stesiuniunuuas
N159ANITAULATEA N1SNAdDULAsUTEIUAINY
ANYINIYRIT19NTY NMsUgUNEIUIE wagnstesiung
vInduanmsesnidinenarnisiauiinn aanio
Tilvy wafinw auRwgn1593193 Lsndnsiauaylsall
Rasafiddiny

Concepts in health, health management,
health promotion with an emphasis on principles
of physical education, health education,
recreation, sports science, and public health;
exercise for health; nutrition and health; stress
prevention and eradication; physical fitness test
and assessment; first aid; prevention of exercise
and sports injury, drug abuse, accident, and major
and  non-transmitted

transmitted diseases;

providing sex-education.
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5787397 (1AY)

sne3un (lvisd)

v 304 AmansuazAatuieloye v
GE 304 Liberal Arts of Intellectuals

3 (2-2-5)

Fdsdunon ;o lufl

Prerequisite : None

v 304 AansuazAaluelyavu
GE 304 Liberal Arts of Intellectuals

3 (2-2-5)

Jdsdunen ;o adl

Prerequisite : None

AnwAgiumsidnauies msidngdu medauas
nadslunisfdnaulosuasy{du Wnvenisdoasuas
UYWEANITUS MIWmuIYARNAN inwensAnLaEN1S
Tengidymaniunisainiuasegia deau uag
nsuledlutagtu sulufnsugnindrdnluansisau

auld naonaunsistinludnuegrndugy

The study of self-recognition, recognition of
others, techniques and strategies of self-recognition
and recognition of others, skills of communication
and human relation, personality development,
skill of thinking and economic, social and political
problem analyzing including awareness of public
property and ways of living in society with

happiness

ANwINgINUAINUTNNY BIAUTLNBU WATANYMY

o

vostlygrou msdanaues msiinddu wadauas
nadslunisiinauesuasidu Wnwenisdoasuas
UYWEFUNUS NIHAUIYATNNIN TinweN15ARLAYNIS
Aesgridgymaniunisalninasegia d9au uay
nslleslutagiu ondeunaznisusuds saulutianis
Ugnindrilnluasisaaud® naenaunsansadinly
danuognadugu

The study of definition, composition, and
characteristics  of intellicle, self-recognition,
recognition of others, techniques and strategies of
self-recognition and recognition of others, skills of
communication and human relation, personality
development, skill of thinking and economic,
social and political problem analyzing ASEAN and
adaptation including awareness of public property

and ways of living in society with happiness.
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sne3un (lvisd)

v 305 UseTRAERIUAZHAILINITUDY 3 (3-0-6)
AU

GE 305 History and Development of Lanna
dsAuney ;o ldd

Prerequisite : None

v 305 UseTRAanIuagiauIN1sUes 3 (3-0-6)
AU

GE 305 History and Development of Lanna
dsAunen ;- il

Prerequisite : None

Anwiuseiarans anuduuivesduun lu
afereunsiesaduerandns aderesaudueianing
adend1unases adeidulszwasyvesasny adugn
nuanidudruni swesasy Anwidanszuiunis
LﬂﬁﬂuLLﬂanﬁﬂuLﬂiwgﬁ% siiles dpnuasinusITy
VBINUUT LTHUFANMATEFNY N154TRY uazdeay
Tausssuvesauuiulagiy

The study of historical development of Lanna
before the Kingdom establishment,during the
Kingdom period, Lanna under Burmese rule, Lanna
under Siamese protectors and the annexation of
Lanna into Siam; the study of socio-economic,
political, and cultural changes of Lanna; and the
study of socio-economic, political, and cultural

situations of contemporary Lanna.

ANNEAUeIUsE TRMansviestiu A Tumn
YBIAIUUT WAIWINIIAUNTED LATHEAY dernuay

sy Aausiadelusiaauiedagdu

Importance of local history; background of
Lanna; development of politics, economy, society
and culture of Lanna from the ancient time to

present.
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PRV 318391 (1hx) 518397 (lnal)

6 fiv 031 nsldn1wlng 3(1-6-4) | @ 031 Msldnwlne 3 (2-2-5)
GE 031 Thai Language Usage GE 031 Thai Language Usage
tadunou 1l Fntsduneu - Lidl
Prerequisite : None Prerequisite : None

Hnvinwensldnulneds 4 vinwe laun inwenns Anvtnvznsldnwilneds 4 vinwe eun shvenis
fle Wnweniseu Wedularnuddey Aetinszet uwaz | fls Wnwenisenu Wiedulamnuddy Anlinsned uaz
Uszifiuandsiildannisilanisenu ﬁﬂwmimmﬁa Uszfiuandsiildannisitanisenu ﬂ’ﬂmmmmﬁa
018M9AANY AIUAR KATLAAIAUAAWIY YiNYY | 618VenA1N5 AR LazlanIANATY Yy
nsilguludunmslddeeainisasisgudslen | ms@euludunisiddeeainisasneguuselen
nasnIunssousssUsyloadudent feaunsa | nasnaunisiseuiesUsyloadudentn eaunse
WouAMUS @N5AR UNAMLLEAIANAALAY WA | LTSS @13AF UNANLARIALAALTY LAY
UNANUMITINIS LA UNAMUYNTIBINTR
Practice of listening and reading for main ideas; Practice of listening and reading for main ideas;
analysis and evaluation of text from listening and | analysis and evaluation of text from listening and
reading; speaking for giving information, knowledge, | reading;  speaking  for  giving  information,
and opinions; sentence and paragraph writing; | knowledge, and opinions; sentence and paragraph
essay writing; documentary writing; areumentative | writing; essay writing; documentary  writing;
and academic articles writing argumentative and academic articles writing.
i 3187391 (4Ax) 518397 (lnal)
7 fin 141 mmé’aﬂqwﬁugwu 1 3(2-2-5) | fin 141 mmé’mqwﬁugm 1 3 (2-2-5)

GE 141 Fundamental English 1
tauneu - 1ifl

Prerequisite : None

GE 141 Fundamental English 1
Fntsauneu - Lidl

Prerequisite : None

Anw uae Anldnwdange ienisdeanslusedu
Jestuldegraiiussansnm imunzauivanumse]
719 9 lutinusednTu Ingldvinueduiug s wa e
wazdeunaenauasuadinadtlunsdey ey
fugrudwsunsGeunvsingulussdusely

Practice of English for communicative purposes
on a basic level; English usage in everyday life
contexts focusing on listening, speaking, reading,

and writing; English learning strategies

fnw uag Bnldnundange ien1sdeanslusedu
\Josduldegaivssansam imnzausuaniunisal
7199 ludinUsegdniu Tngldvinweduius #e wa a1
wasidsumasnauasuadianaislunisseu Wiadu
fugudmsumassundmauluseiuseld

Practice of English for communicative purposes
on a basic level; English usage in everyday life
contexts focusing on listening, speaking, reading,

and writing; English learning strategies.
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PRV 318391 (1hx) 518397 (lnal)

8 fin 142 mmén"aﬂqwﬁugm 2 3(2-2-5) | fn 142 mmé’mqwﬁyugm 2 3 (2-2-5)
GE 142 Fundamental English 2 GE 142 Fundamental English 2
Indeduneu @ v 141 mmé’mqwﬁug’m 1 Indeduneu : v 141 mmé’anqwﬁugm 1
Prerequisite : GE 141 Fundamental English 1 Prerequisite : GE 141 Fundamental English 1

Anvuagiinldnmssnquiitentsdeanslussiugs Anwuasiinldnnssnquitonisieanslusedugs
Fuldoeailuszansam wanzautuanunisalse q | Tuldedrediussansam wuvauiuaaiunisalsne
TuddnUseirTulaldrinueduius #s wa 61w way | ludinuszdriulagldvinveduiug fla ya 61w way
Weu pasnIuEsNas9NaIon1ssaulusEAUADIINIYY | Wau nasnaudsuassnaisnIsiseulussAunean
adsnguitug 1 wasilutszgndldludieniold | Anawdinguitugiu 1 wesihluvssgndldludin
DY NINUITAULATADAAG 9INUTAIUSTIUNITLY | A5elAvgamunzaulazaonnaosnuimussTunslYy
awissnquiit oliiinnnsifeusmasndianieilu | nwssnquiieliiAnnisiSeuinaendinnieidu
ﬁugwuﬁw%’umiﬁauimmmé’aﬂqwluwé’quiaiﬂ ﬁugmﬁm%’uﬂ'15SEJu’immmé’qﬂqwiuisﬁquialﬂ
Practice of English for communicative purposes Practice of English for communicative purposes
on an intermediate level; English usage in everyday | on an intermediate level; English usage in everyday
life contexts focusing on listening, speaking, | life contexts focusing on listening, speaking,
reading, and writing; English learning strategies; | reading, and writing; English learning strategies;
application of language skills to real life situations | application of language skills to real life situations
in accordance with the cultures of English speakers | in accordance with the cultures of English
speakers.
i 518391 (1) 518391 (In)
9 AN 241 AIBINGUATIINEIAEASHAY 3(2-2-5) | AN 241 pwSINquIINIAEnsaE 3 (2-2-5)

wialulad 1
GE 241 English for Science and Technology 1
Adafuieu : an 142 Mudenquitugiu 2

Prerequisite : GE 142 Fundamental English 2

wialulag 1
GE 241 English for Science and Technology 1
Jafureu : an 142 Mwdsnguitugiu 2

Prerequisite : GE 142 Fundamental English 2

Anwddnsianizaiu Tassadisauniiives
aMwfiisdestuinermansuazinalulad Tneiiy
vinwznso1u iedAnwiduaiuazdeans eliiiSou
annsathanuiuaginueluussgndldlunisdeuslu
szﬁuﬁqqﬁu

To study specific English vocabulary and
structures based on the functions of language use
relevant to Science and Technology, particularly
emphasizing reading skills for the purposes of
research and

applications for study,

communication in their learning at a higher level.

mdnanzay Iassasranishennsalluusun
PeuInedanshavwmalulad tngldnyrdunus

e e eunaley

Specific vocabulary and grammatical structures
in the content of Science and Technology, using

integrated language skills.
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9 $183%1 (LHY) sne3un (lvisd)
919 19991 (LHY) sne39 (lvisd)
10 fw 101 1nwAsliiedin 3(3-0-6) | Ww 101 YRS TIn 3 (3-0-6)

AP 101 Agriculture for Life
tadunow 1l

Prerequisite : None

AP 101 Agriculture for Life
Fdaduneu - il

Prerequisite : None

FTAIUINTT LazANAIAYTRINITABAT AL
nannatensdinnluszuudinaing) Jadeaiu
Fandeufidnasetasunisnannianisinuns n1swan
iy Nsdan1sdngity Msndndnd TsAuazne 3 sides
auNTY warn1slTUselerun1anIsinynTITuY

ANNWAT ﬂ?iﬂﬂ@%%aﬂﬂﬂim‘lﬂmi

Evolution and importance of agriculture; bio-
diversity in the ecosystem; environmental factors
affecting agricultural production; plant production
and pest control; livestock production, diseases
and parasites control; microorganism and its

utilization in agriculture; agricultural production

systems; existence of agriculture and its survival.

FTMUINIT WAZAIUAIAYVOINITLNEAT AU
natnnaten1sdInwluszuuiinaing) Javeniu
daundouiifinadedadon1sudannensinuns sy
N1SNEATNINGINTNTNEAAURFUNTE WYy d0d
U233 AINMAINNANBVOINTNEINT N1sUulY
Uselond nsdanisuazniseuiny wiensinunsd
f9fu uandulinsredwinden nsdoansesdninug
NNITLAEAT NITWAILIAINLUINTZIITAIT AU
NISLNYANT

Evolution and importance of agriculture;
environmental

biodiversity in the ecosystem;

factors  affecting  agricultural production;

agricultural production systems; Resources from
microorganisms, plants, land animals and aquatic
animals:  diversity of resources, utilization,
management and conservation for sustainable and
environmental friendly agriculture; communication
of agricultural initiative

knowledge;  royal

development and agriculture.
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5787397 (1AY)

sne3un (lvisd)

AN 014 NMsauRUasTwAianISANw 3 (1-4-4)
GE 014 Information Searching for Academic Study
Fdsdunon ;o lufl

Prerequisite : None

AN 014 MIFuAUasTwAianSANY 3 (2-2-5)
GE 014 Information Searching for Academic Study
Jdsdunen ;o adl

Prerequisite : None

Anvraug A ugiud satvansdne 1514
niwensansine iwuniswdslussuuniatis 3513
WheanstimengIuloyaviosdyn waswiasasime
fidugudoyaseuladuudumediin nslindesdle
¥IwAU (Search engine) N1sUsEIluAMAIENTHNALAY
Gdenldasdmaidosnsliogrdvszaniam sud
N15:38Us18N1591989 (Reference) Wagn13a4518M1T

USTNUNTUANTULUUNIRSTTINEING alugUFeaiiud

wazdayaoaulaiiion1sWlieunuminnig

Fundamental knowledge of information; use of
information resources with an emphasis on the
Internet access; access means of library information
databases and online databases on the Internet;
use of search engines; information evaluation and
how to make an effective use of desired
information; references  and

citing making

bibliographies for academic papers

AnyrAug W Uz eafvatsiine 1519

@ a

NSNYINTANTTNA LU UNITD lusEUULAS 8T Y

Y = a

Farsindeasdmeaing udeyanioayn was

)

uwnasansimaiidugiudoyaseulatvudumnesiin
n15ldia3 aafleva8Au (Search engine) N1sUsH LU
auransdmanazidonldansimaiisesnsidogiad
UsednSn1n $1uden9lisus18n1591989 (Reference)
LAZTAITANTIYNITUTTUIUNTUAINTUUUY
wpsguaIna velugudsiuiuazdoyaseulatiile
NITIUNUNIIYINT

Fundamental knowledge of information; use
of information resources with an emphasis on the
Internet  access; access means of library
information databases and online databases on
the Intermet; use of search engines; information
evaluation and how to make an effective use of
desired information; citing references and making

bibliographies for academic papers.
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5787397 (1AY)

sne3un (lvisd)

AR 200 KANNITHANN 3 (3-0-6)
MK 200 Principles of Marketing
Fdsduney : T

Prerequisite : None

AR 101 BANNITHANN 3 (3-0-6)
MK 101 Principles of Marketing
Fdsduneu : il

Prerequisite : None

Anwf o3 unsEUINAITNIINIIAAIR NN
an1tun1nain w59l uslan naAnTsusing ques
AUTlnA dndiunienisnain anvazveiniueiuae
d1uUTENOUAN 9 VBINAAS NI NITEUATUNITRAA
nsidentesafiuuaudundndog udninasinig
AINUATIAT N1FITUARIA A NEULIIUTTEAAN
NINAINTENINNUTZINA

This course provides the thrust of principles,
techniques, and theoretical tools in marketing
discipline to better understand the crucial role,
which this discipline takes part as one of key
managerial functions throughout a firm. The course
expands to include the discussion of some current
marketing paradigms, including but not limited to
customer-value based management and customer
experience management. Moreover, the course
explores contemporary marketing issues and
discusses their application to diverse marketing
contexts. The course equips the participants with
the solid underlying principles to advance the

knowledge bases on marketing theory and its

relevance.

Anwld patunszuiunismana wing aanvu
nsna1n w3aelaguslam weAnssueng q vewuslana
ASWUIEAEIUNITAANN SNYUEUDINAN T LAY
AUUTENOUANN 9 VBINARAY NTEUATUNITNATN
mM3idendesneiimunzauiunansost wdninasinis

AMMUATIAN LATAITITLAAIN

An examination of principles, techniques, and
theoretical tools of marketing, marketing as a key
function throughout a firm, current marketing
paradigms, customer value-based management,
customer experience management, contemporary
marketing issues and their application to diverse

marketing contexts.
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5787397 (1AY)

sne3un (lvisd)

A 100 Lasivily

CH 100 General Chemistry

3 (2-3-5)

Fdsduney : LT

Prerequisite : None

A 100 wasivily

CH 100 General Chemistry

3 (2-3-5)

Fdsduneu : il

Prerequisite : None

aanswaynsiUasuLUas USunaiansduiug ansng
suazkuIlinvesandRveslun19s1e 1Asasng
Y9308MoN NUsELAL anvazangharaunanIn-Lud
Iiadl saumansiadl weslulauniindindl

Matters and changes, stoichiometry, periodic
table and general trend in tendency for catenation,
atomic structure, chemical bonding, solution and
acid- bases equilibria electrochemistry, chemical

kinetics and thermodynamics.

aansuazn1siUAsuLUAT USinaansdumius ansns
suazanUAre919 U195 lasasnevetesnay
Wusyiad @19avaty aunansa-tua Liiaad
FAUANENS LavouvNamans

Matters and changes, stoichiometry, periodic
table and properties of elements, atomic structure,
chemical bonding, solution and acid- bases
equilibria, electrochemistry, chemical kinetics and

thermodynamics.
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sne3un (lvisd)

Au 210 wIAASIESA 3 (2-3-5)
CH 210 Analytical Chemistry

dadunew: au 100 wilvhly wie

AL 103 anall 2 way

AL 104 UURAnsiadl 2

CH 100 General Chemistry or

CH 103 Principles of

Prerequisite:

Chemistry 2 or
CH 104 Chemistry Laboratory 2

AL 210 1ASATIZA 3 (2-3-5)
CH 210 Analytical Chemistry
Fpadunew: au 100 wivilu vie
AL 103 nanLAL 2 bag
Al 104 UFURMsIAT 2 vise
Al 105 ipflitugiu uaz
A 106 UitRnsLadiug
Prerequisite:  CH 100 General Chemistry or
CH 103 Principles of
Chemistry 2 and
CH 104 Chemistry Laboratory 2
Or
CH 105 Fundamental
Chemistry and
CH 106 Fundamental

Chemistry Laboratory

Wunandfuanisiaddnsenidalsuines
duUsznouUNegsluAI98 19N EUAINITILATIZALT
A 38n1sudn Thu nsdasgidmidn nns
Aangilaens e msieszilaemaialas
1N 1w uaeslasanlunsdl asduilasuiln
N3 wazfinglasunlnnsiil

Study of gravimetric and volumetric analyses
together with their practical laboratories for the
guantitative determination of selected compounds
in various samples, Chromatographic techniques,
emphasis on classical chromatography, such as thin

layer chromatography, column chromatography

and gas chromatography also included.

L4

MsAnNsIAsIERlag i mTnLAE1S ARSI
TngU3ung wagUfuAnsediiaseiidauTunmd
Aerdeafiemansuseneuunswdaludnegns s
mlessmiaiedielnamaialasunlans il uaza
wWnlnsalnd

Study of gravimetric, volumetric analyses and
their practical laboratories for the quantitative
determination of selected compounds in various
samples, instrumental

including analysis by

chromatographic and spectroscopic techniques.
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AL 250 LATIBUNIE 3 (2-3-5)
CH 250 Organic Chemistry
Sedaduneu: au 100 waslvily

Prerequisite: CH 100 General Chemistry

AL 250 LAdlBunSe
CH 250 Organic Chemistry

3 (2-3-5)

Fadunen : au 100 iy vide
AL 103 nanuALl 2 hag
A 104 UFURNsAN 2 vise
Al 105 1eflitugiu uay
A3 106 UftRnsiaditugu
Prerequisite : CH 100 General Chemistry or
CH 103 Principles of
Chemistry 2 and
CH 104 Chemistry
Laboratory 2 or
CH 105 Fundamental
Chemistry and
CH 106 Fundamental
Chemistry Laboratory

1Y) a

TAAITIAAAIURIAIT WAL B UNS I N UA1TBUNT &
WUSLLAN N15TAUSELANWALNNS SUNTRENSBUNSE

Usztanang 9 asuseneulalasasueusiinesdnifa

a

AUBLA LYAANA1SUSYNBULDANDEDA LAY LNDS

s

a13Usenaudan baruazAlaunIndunsduaroyiug
asuseneutediu ansuseneusslsundalalasasuau
wazeyitug Tuvsansusznoveslsnfaviadu Tas
Anw1UNN3819098159UNTY LagN1TUIDINTT
Usggndliuselomifuaddiniinmla

Definition of organic chemistry and organic
compounds, chemical bonding, classification and
nomenclature of organic compounds such as;
aliphatic  hydrocarbon, alicyclic hydrocarbon,
alcohol, ether, aldehyde, ketone, carboxylic acid
and its derivatives, amines, aromatic hydrocarbon
its derivatives.

and Studies of some organic

reactions and theirs applications in living species.

o o o I N ¢

ANAANNVDUARBUNIIAUAIBUNSE WusELALl
AFTIMUNLATAISISenToasBunIs asUsznaves
svhdnlalasandueu evdlunanlalnsadueu sause
ansUszneukelsunfnuindy uwoanoged swes wead
lad Alvu nsnduniduazeyus todiu n1sfnwn

UATenvesarsdunidunaiin waznisussynald

'
a a

Uselgvunudadldinnurauls

Definition of organic chemistry and organic
compounds, chemical bonding, classification and
nomenclature of organic compounds, aliphatic
hydrocarbon, alicyclic hydrocarbon, aromatic
hydrocarbon and its derivatives, alcohol, ether,
aldehyde, ketone, carboxylic acid and it s
derivatives, amines. Studies of some organic

reactions and theirs applications in living species.
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Ay 320 Fumiidoadu 3 (3-0-6)
CH 320 Fundamental Biochemistry
deAUnNeY : AN 250 LANBUNIY %30

AN 253 LATBUYIY 2 uay

AL 254 UURNsLATEBuN3E 2
Prerequisite : CH 250 Organic Chemistry or

CH 253 Organic Chemistry 2

and

CH 254 Organic Chemistry
Laboratary 2

Ay 320 Fuaiiideau 3 (3-0-6)
CH 320 Fundamental Biochemistry
dsAuneU - AL 250 LARBUNIY 3D

AL 253 LATBUNIY 2 WAy

Ax 254 UFURNMSANBUNSY 2
Prerequisite : CH 250 Organic Chemistry or

CH 253 Organic Chemistry 2

and

CH 254 Organic Chemistry
Laboratary 2

nTe lwd wasUnines lassasraviand uag
AuautAvesluanaidrdgylu 819970 o1fiigy
Astulanse Tuilu TUsiu nsadandadn woulvsiuay
TN NTIATIEN LBIAUAINVRIANTTIANATY Ll
auedtuiidny Tnsangitlnanelataininsasud
Mnulpoann nsduaTIz Laznseanelusiu nie
1hnddn wazlusiu

Acid-base and buffer, chemical structure,
properties of important biomolecules such as
carbohydrate, lipid, protein, nucleic acid, enzyme,
and vitamins and their qualitative analysis. The
main metabolisms especially slycolysis pathway,
Kreb's cycle, pentose phosphate pathway. The

synthesis and degradation of nucleic acid and

protein.

nsm Lwa hazUmines lassasravnaadl uag
Aaaulivesluanaidfnlu 3:133n arsluleinse
Tosu Wsku nsnlaaddn toulesl wazdmifiu ns
AATMTIAUNINVDIANTTIANAYY \wanUedaui
d1Any msanzilnanelada Igdnsasud nmuls
Woanm ﬂ’]i?ﬁmi’]%ﬁ LLa%ﬂ’]iﬁa’]EJvL‘Uﬁu nsatIAan
uazlusiu

Acid- base and buffer, chemical structure,
properties of important biomolecules such as
carbohydrate, lipid, protein, nucleic acid, enzyme,
and vitamins and their qualitative analysis. The
main metabolisms especially glycolysis pathway,
Kreb's cycle, pentose phosphate pathway. The
synthesis and degradation of nucleic acid and

protein.
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LRI 5718391 (1Ax) 518391 (In)
17 | au 321 YURNs¥AL 1(0-3-1) | A 321 YuRn1sTadl 1(0-3-1)
CH 321 Biochemistry Laboratories CH 321 Biochemistry Laboratories
Frdsduneu : Lidl Avdsduneu : Ll
Prerequisite : None Prerequisite : None
UFtRmsTueiiiiAnatesiunsa wa Siles uaz Ujuamsifsatunsiwioutvioles Myl
Tuanafiddnludsditin UfTRnsAnvauiumaumn | iBanuamuazy3iauesnislulamse Ty Tsfu
vedTuiiddny TnslanzufoAnisiierdiulnanelada | nsndanddn oulel wazaaumaniveaeulesl &
I3 WAINUVDLIAR
wsud Imulaaneaiin YJUanisdeasieingg
hndsn waslushu
Practical laboratories for the acid-base, buffer Practical laboratories for buffer preparation,
and selected biomolecules. Laboratory studies of | quantitative and  qualitative  analysis  of
some important metabolic processes, especially | carbohydrate, lipid, protein, nucleic aicd and
glycolysis, Kreb’s cycle and pentose phosphate | enzyme and enzyme kinetic energy metabolism.
pathways. The study of nucleic acid and protein
synthesis also included.
eLRtT 31831 (1) 518397 (In)
18 | 93 250 NMSANYIUUNIIAINTTY 1(1-0-2) | 3 250 MsAnwuunawmalulagdinm 1 (1-0-2)

Bl 250 Engineering Drawing Study
Atauneu : ludl

Prerequisite : None

Bl 250 Biotechnological Layout Study
Atsauneu : lad

Prerequisite : None

ﬁugmmn%ugﬂmmmm’jm nseunazln
YunEudf  MalsudydnvallazAmgoluunaass
ns@eusuinuaziusiy N1sAnwiwuuneasis
USTANTBIULADAS1Y N158uLULNANSAIneadna
LarudAIednsnass 9

Geometry drawing, three dimension drawing,
symbol and abbreviation, section and side view
drawing, blueprint and type for construction design,

components of machine drawing.

ﬁugmmiﬁwgﬂmuiﬂumﬁm nsweukaglv
WAL MITgusUinLarsUAULe N13ANK
WUUYRIRIUHURNITHALHDINTEUIUNITNENNNG
waluladPanim nsAnwluuUTTRTIIMNG
wAlulagyann

Geometry drawing, three dimension drawing,
section and side view drawing, blueprint and type
of biotechnology laboratory and production
design, packaging of biotechnology product
drawing study.
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Y7 251 RANMIAINTINTINN 1 2 (2-0-4)
Bl 251 Engineering Drawing Study
deAunien : ar 101 uAAARA 1 1130
Wa 111 Wand 1
Prerequisite : MA 101 Calculus or
PH 111 Physics 1

%7 251 NANIFINTINTININ 3 (3-0-6)
Bl 251 Principles of Bio-Engineering
deAuniey : AA 101 uARARE 1 vise
Wa 111 Wand 1
Prerequisite: MA 101 Calculus 1 or
PH 111 Physics 1

wnAadewunisgunamans audivesans

a

U3ans Muuazamieu nodedl 1 wazdedl 2 v
gaunnad1ans ulnsy Tginsuavanuduiusves
auUfsng o MeQuvNamans dnidosiuieniung
I71a9939AUTOULAZNTANUNVDINIAATT NITEIBN

59

AMUTBULABNITUT NNTWILAZNNTLESIF

Conceptual thermodynamic, unit conversion,
properties of pure substances, work and heat, 1*
and 2™ law of thermodynamics, entropy, energy
analysis for closed and opened system, cycle and
properties of thermodynamic relation,
fundamental heat and mass transfer, Heat Transfer

: conduction , convection and radiation

wwAnLUasiumsgavmamans audRvedans

a

U3avis muuazanuieu ngiedl 1 uarded 2 vesm
vnarnans wulnst ndnidosduieatunslvaes
ﬂ’J’]iJ%IEJULLaﬁﬂ’ﬁ 018 VUDINIBEIT NSANYWIANY
Foulaen1sudn MINaENMIUHTIE AauTRvees
g aﬁG\mam%suawaaiwamﬁﬂmﬁﬁugm%ami"l:ma
mawaﬂfmaLmLﬁaamﬂmim?{auﬁﬂuawaﬂﬁa N3
ARTEANALAEANUAGIEARAY NTIMALUUSAGILA N3
Inalue Mstndnsinisivaveswadlua

Conceptual thermodynamic, unit conversion,
properties of pure substances, work and heat, 1%
and 2™ law of thermodynamics, entropy, energy
analysis for closed and opened system,
fundamental heat and mass transfer, Heat
Transfer: conduction , convection and radiation
Properties of fluid, hydrostatic force on surface,
fundamentals of fluid flow, fluid flow,
measurements forces developed by moving

fluids, dimension and similarly analysis,

compressed fluids, fluid flow in pipes
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A 318391 (1) 518391 (Tn)
20 %3 300 LUKNUBATURALNITAIUANYDY 3(3-0-6) | ¥3 300 LUKVUBATURALNITAIUALYDY 3 (3-0-6)
&aii73n AafiTin
Bl 300 Introduction to Metabolism and Regulation | Bl 300 Metabolism and Regulation of
of Organism Organism
Jrdfadfurion : au 320 Tueildesdu way Jrdedfurion : au 320 Tuailidosdu uay
%3 330 ATVINGT W3 330 RTVING
Prerequisite : CH 320 Fundamental Biochemistry Prerequisite : CH 320 Fundamental Biochemistry
and Bl 330 Microbiology and Bl 330 Microbiology
NIMIUANLALUANTUSYDINTFUIUNTUIUNUBE NsAUANLALU FUTUSYDINTFUIUNTIUNUEE
Fuvasanstiluana town arslulawem ludu Fuvosanstiluana loun arstulawmsy ledu Tshu
Tshiu wazansUsznoululasiau masnauns wazansUsznaululnsau naenIunsUszendly
Uszanald
A study of mechanisms, regulations and A study of mechanisms, regulations and
interactions of biomolecules; carbohydrates, lipids, | interactions of biomolecules; carbohydrates,
protein and nitrogen compounds, and application | lipids, protein and nitrogen compounds, and
application
Al 318391 (1h) se391 (Tn)
21 | w1 350 walulag@inmn 1 3(2-3-5) | 3 350 wAluladdinwm 3 (3-0-6)

Bl 350 Biotechnology 1
deRune : 3 330 Y¥IINE

Prerequisite : Bl 330 Microbiology

Bl 350 Biotechnology
Jedasduneu : ¥ 100 Tl

Prerequisite : Bl 100 General Biology

wAluladaunsd walulagdPInInmnianisinems

9

walulag¥inmlugnamnssy wasmalulagyinin

NI INA DALY

Study of microbial technology, agricultural

biotechnology, industrial  biotechnology and

environmental and energy biotechnology

Anwflonuuazveulnveunalulagdinin As
Usgnaldmalulag@ininlusu dneq loun i &3
QAUVEE gramnITIINYRS Aswanden nsuwmd A
enenans Wiy siudanedianien@iiven

Studying of definition and scope of
Biotechnology, the application of Biotechnology in
several uses, i.e. plant, animal, microbiology, agro-
industry, environment, medicine, forensic science,

etc,, and also the techniques in molecular biology
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PRV 318391 (1hx) 518397 (lnal)
22 | ¥1 460 mytnUauaznslauseleaiann 3(2-3-5) | w2 460 Msvdanaznmslduselovdan 3 (2-3-5)
SNGH SRNGH
Bl 460 Waste Treatment and Utilization Bl 460 Waste Treatment and Utilization
UsAuneu : 3 330 |@TIINYT uaL dsAUneU : ¥ 330 9@TIINYT WA
%3 350 wiAaluladdinn 1 %3 350 WwAlulagyinin
Prerequisite : Bl 330 Microbiology and Prerequisite : Bl 330 Microbiology and
Bl 350 Biotechnology | Bl 350 Biotechnology
Anvindnnisid ssduresnistidadnds s nsAnwAManURveaddy Nann15VoINIT
nnsvevyaEos NSINNNTNATENI90INAINYUTY Ui nsiAN1svELLAReY N13IANNTVBLVED
wazguavnssunsivesdendunildlvil anusuina | 31nnisinwes Mmathvesdsnauinldusslew
Youdulunseuiunsuan
Wastewater treatment, solid waste Study on waste characteristics, principles of
management, municipal and industrial air pollution | wastewater treatment, solid waste management,
management, waste utilization, waste reduction | agriculture waste management, waste utilization
from production process.
el 3187391 (1h) 518397 (lnal)
23 | 71 410 NMen1ATRINY 3(2-3-5) | 971 410 NMEAINIATOINY 3 (2-3-5)

Bl 410 Plant Anatomy

Fpadunou : 13 100 Tinevly vie
%3 210 WONBAANS

Prerequisite : Bl 100 General Biology or
Bl 210 Botany

Bl 410 Plant Anatomy
Jedadunou : ¥2 100 FAnevialy

Prerequisite : Bl 100 General Biology

Tnssadrssviuead waziilaidoludiusie 4 2eq
fiog wid Snwasy LLasmm'%z:yLaUImaaLﬁaL?J'asziﬁ@]
A 9 lassadwneluresadu 50 wazlu

Cell structures and tissues in parts of plants;
function, characters, growth and development of

tissues; inner structure of stem, root and leaf.

Tassasasziumad uavilodoludiuseg vesity
Wil dnualy uazns Lﬁ]’%z:y@uimsuauﬁal,?iamﬁmm
9 Tnssasanieluvesdsu 910 uazlu

Cell structures and tissues in parts of plants;
function, characters, growth and development of

tissues; inner structure of stem, root and leaf.
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7 412 vanasemunalulagdinwie 3 (2-3-5)
Bl 412 Principles of Plant Biotechnology
Fdaduneu : 93 100 IAneill e

%3 210 WONUANENS
Prerequisite : Bl 100 General Biology or

Bl 210 Botany

¥ 411 vannsaunaluladdinmiy 3 (2-3-5)
Bl 411 Principles of Plant Biotechnology
Jedsduneu : ¥ 100 Il

Prerequisite : Bl 100 General Biology

Anwdmdnnisveunaluladdrnneuis sy
aud ndnnITeEssInen Aimsmneidsadedodiv
Tuanmuaenite edlulflunsdnuduiiugiuuey
Jszgnafuaunisiugienendugwadviewdeiie
fiy omaseunquienszuIunI AL VO IRY
laun n1sasgulanedIiu nseennen NITWA
weluladmsimzidsaidodeiy Feaundnnisd
a5 dumeu A Mswipududuite n1sdnth
msdnetenr msfiuviinaeir nsesnsin Ans
T oud il oUsuan NN aueenUgn My
UJudnis  wuinuensldaunsaluazivaiianis
s uiddederiietesiuniselyiivinuay
nswWasuulawesiloe  nasnumaliansihed
#9 9 iilensaenisairsiadnsotusnysu

Study of the principles of plant biotechnology
starting from plant physiology, method of plant
tissue culture in sterile conditions for basic study
procedures and application on gene transforming
to plant cell. The topics also cover plant
development stages: vegetative growth, flowering,
maturity, plant tissue culture, which also include
preparation of explants, initiation, multiplication,
rooting, transplanting to greenhouse. The
laboratory topics emphasize on the practical skills
in the use of materials and culture techniques
including the study of factors related to the growth
and and various

changes of plant tissues

techniques in gene transfer for genetic engineering.

Anw1danannisarumaluladgdaninig
Uszneusieaisinenfivuaznisinzides ol oty
dielugnisnunduiiugiu uasdssgndtuanudiu
msmevoniugieadvie iedediy iomaseungu
09 NTTUIUNITWAUIVEINY wazinaluladnis
wnzid s oud efty @ ssaumdnnisdidyvenis
Yeeiug 5 Jumeu Fonaedendudaniiy n1sti
nsiAn 8¥ear MatiudIinmetene niseansin s
wIsufuiiiouuanmnousenign mefuufoAnsg
Lﬂuﬁﬂwmﬂﬁ?qﬂﬂiaiLLaszﬂﬁﬂmiwamgmLﬁa@a
Tuanmdaenite suidladefiiedomisaiayivia
LLazﬂ’]iL‘USEJULL‘Uaﬂ‘UBQLﬁ@Laaﬁ‘U AADAAUNATLANIY
FaAnealuiana s 9 ilonTadeUANRLLYTYDS
NUgNITUNBaENTAIINYARL AR LEN T

Study of the principles of plant biotechnology,
including plant physiology plant tissue culture for
basic study procedures and application on gene
transforming to plant cells or tissues. The topics
also cover plant developmental stages and plant
tissue culture technology, which also include
preparation of explants, initiation, multiplication,
rooting and transplanting to greenhouse. The
laboratory topics emphasize on the practical skills
in the use of materials and tissue culture
techniques under sterile condition including the
study of factors related to the growth and changes
of plant tissues and various techniques in
molecular biology for detection of plant genetic
variation and production of genetically-modified

plants.
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9 518397 (LH) sne3un (lvisd)
919 19991 (LHY) sne39 (lvisd)
25 97 411 annsingiagadadafia 3 (2-3-5) | w7 412 wiann1sunziagaiiodoiy 3 (2-3-5)

Bl 411 Principles of Plant Tissue Culture

UsAUNaU : 1 414 nannsanumAlulagTinmw

W W30 971 310 @353M81V0INY

Prerequisite : Bl 414 Principle of plant
biotechnology or

Bl 310 Plant physiology

Bl 412 Principles of Plant Tissue Culture
Fadunew : 13 100 Frinevivly

Prerequisite : Bl 100 General Biology

Anwdwmdnns unum wazdsnsnisd o
dedeivluanmuaenite erhlullunsfnudy
ﬁugmuazﬂizqﬂﬁ Lﬁfammaumuﬁﬂwqaﬂiimaﬂ
wad NSUSUUTIRUG Nsveeiug wasn1suEn W
wivelavinfsgivendedeluanmlasaide way
NanuUfuRnTs Wuinwensldeunsaluasinada
nMssiaes suddadeiiieestunmsesaivln
uarnsiAsuutamendeide

Study of the principles, role and methods of
plant tissue culture in sterile conditions for further
use in basic and applied studies; topics include cell
behavior, breed improvement, multiplication and
production; secondary metabolites of tissues in
sterile conditions; laboratory practices emphasize
on skills in using equipment and culture techniques
including the study of factors related to tissue

growth and development.

Fnedandnn1s Unum war3sn1smsLa B
ileifefivluanmuasnite e tiluldlunsdnundy
ﬁugmuazﬂﬁzqﬂﬁ LﬂfammaUﬂquﬁﬂwqaﬂiimaﬂ
Lwas N15UTUUTINUS NSUe189Us wagnIsHEn
uwnuelavinfsgiveadodsluanmuaoniio uay
adu UuRns wuinwenisldaunsaluazimaila
nMsnzies sadddaseiifetesiums wigdule
waymsimuenioide

Study of the principles, role and methods of
plant tissue culture in sterile conditions for further
use in basic and applied studies; topics include
cell behavior, breeding, micropropagation and
secondary metabolites production of tissues in
sterile conditions; laboratory practices emphasize
on skills in using equipment and culture
techniques including the study of factors related

to tissue growth and development
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%3 413 d35IMeUssynddniuns 3 (2-3-5)

wnzdsailedeii

Bl 413 Applied Physiology for Plant Tissue Culture

Seaduion : w1 411 vdnmsziaesiedeii
vise wat 451 walulagnsinzides
Wedodiv

Prerequisite : Bl 411 Principle of Plant Tissue

Culture or

HR 451 Plant Tissue Culture

Technology

¥ 413 d35IeUssynddniung 3 (2-3-5)
wnzdeioidofiy

Bl 413 Applied Physiology for Plant Tissue Culture
Fprfafiunew : 91 412 dnmssisLEed ol
Prerequisite : Bl 412 Principle of Plant Tissue

Culture

FnwinszuaunsnIeassIinerveai aud efiad
Aatuluanmuaende wWisuifleusuanmluulas
loud msdauasieiuas nmsvigla nsndugiveaeu
AADATLNTLUIUNTASTIVENTiRaUnRse 9 1dun
Asaun msazaufigluvin Anudnunfvesdu
NAINEBAINVIN

Study of the physiological processes of plant
tissue culture in a sterile condition in comparison
with field conditions such as photosynthesis,
respiration and

rejuvenation including other

abnormal physiological processes, e.g.
hyperhydricity, gas exchange in in vitro, plant

abnormality after transfer to greenhouse

ANWINTEUIUNITNNEAS SINY1VD L DL o N YN
neduluagnmuasawe  wWisuweunuaninwluwlag
laun nmsdaasegiiuas nsmela nsndugJudeu

a

MABAIU NTTUIUNTAITINENRAUNAR9Y TAlA N9

'
o

mﬁw nsazaui1gluIn ANURARUNRYBIRUNAIRIN
61691V

Study of the physiological processes of plant
tissue culture in a sterile condition in comparison
with field conditions such as photosynthesis,
respiration and rejuvenation including other
abnormal physiological processes, e.g.
hyperhydricity, gas exchange in in vitro, plant

abnormality after transfer to greenhouse
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¥ 414 waluladdinminuaznalsd 3 (2-3-5)
Bl 414 Fruit and Vegetable Biotechnology
Sedadunou - ¥2 100 FAnevily

Prerequisite : Bl 100 General Biology

3 (2-3-5)
Bl 414 Fruit and Vegetable Biotechnology

¥ 414 waluladdinminuwaznalsl

FUsduneu : 93 100 TVINgILY

Prerequisite : Bl 100 General Biology

NsAnwInann1s Wanune AanudIAy was
Usslogwvaunaluladdanindnuasnaly
AnuiIniveamalulagdinmidnuasnald n1sld
waluladdnmiieusuussamnin nsdaeng g
Fudnw wardestulsavdsmsfuifieinuasnali
Usgloviuaznanssnuvesiniaznaliififininiisns
manalulagdinmlunisusulsaiuginuasnaldse
uywduardwinden AnuvasnsouaznisAIuay
fwdnuwazkald n19inIBnsmamalulagdanmlunig
Usudgeiug mavsefiunnsdssiienafinduuey
wnmaEnides visuadvesjuilnadefivinuaznalsl

s

fifinsin B aanalulagdnmlunisuulgeius

Study to principle, goal, importance and benefit
of fruit and vegetable biotechnology. Progression of
fruit and vegetable biotechnology. Application of
biotechnology to improve quality, shelf life, storage
and postharvest diseases of fruit and vegetable.
Useful and effect of fruit and vegetable
biotechnology to human and environment. Safety
and control of fruit and vegetable biotechnology.
Risk evaluation and trend to avoid. Attitude of

consumer to fruit and vegetable biotechnology

nsfnwInannis LWInRuIY ANEIATY LAy
Usylogdvounaluladdiaawen wavuald
Anunntveunaluladdinindnuazuald n1gld
weluladTanmitousuussaunm msdneny ng
diusnw wazdesiulsandansiiuieainuaznald
Uszloviuas nansznuveunaluladdinindnias
walsireuyuddanndon Aruaondy uagiirunfve

d o

Huslaanednuarualdy Tn15un35 015019

o

walulag@inmlunisusuuseiug

Study to principle, goal, importance and
benefit of fruit and vegetable biotechnology.
Progression of fruit and vegetable biotechnology.
Application of biotechnology to improve quality,
shelf life, storage and postharvest diseases of fruit
and vegetable. Useful of fruit and vegetable
biotechnology to human and environment. Safety
and attitude of consumer to fruit and vegetable

biotechnology
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PRV 318391 (1hx) 518397 (lnal)

28 | %1 471 wellAn1aendiine, 3(2-3-5) | v 442 weadlaneenTyinen 3 (2-3-5)
Bl 471 Molecular Biotechnological Technique Bl 442 Molecular Biotechnological Technique
daduneu : ¥3 470 waluladinmsyivliana | Andeduneu : 93 440 nalulaB¥inmszauliana
Prerequisite : Bl 470 Molecular Biotechnology Prerequisite : Bl 440 Molecular biotechnology

nsiseusmadanianalulagdininseauogy nssgudmalianamalulagdininseiuon
Twana wu - Adwedadu e1sldwedumeifiedui | luana wu Awweindu e15iue Sumesiflaiud
wouRudmalulad arefusisioue 1Hudu wouRwummalulad aneRuwaowe Wusu

An overview of techniques in molecular An overview of techniques in molecular
biotechnology including DNA vaccine, RNA | biotechnology including DNA vaccine, RNA
interference, Antisense technology, DNA fingerprint | interference, Antisense technology, DNA

fingerprint.
i 3187391 (1h) 518397 (lnal)
29 | v3 472 eafingmanalulagdinmn 3(2-3-5) | %3 443 ay@inermamalulagdinm 3(2-3-5)

Uszyna
Bl 472 Applied Molecular Biotechnology
dsduneu : w3 470 welulagdinmseauliiana

Prerequisite : Bl 470 Molecular Biotechnology

Uszyna
Bl 443 Applied Molecular Biotechnology
dsfuneu : 3 440 walulagTinnseauliiana

Prerequisite : Bl 440 Molecular biotechnology

n13Usrgndldinaianisen¥iIneriueauniy
f199 LU UNTAInerans daineiuay
daundoy N1TATUANAMININDINIT NITAIVAN
AMAINIAQAUNNNITNEAT  NITELESNgUAINER]
MR eRUgTkasdnd Lvd1eN

Application of techniques in molecular biology
in various fields such as forensic science, ecology
and environment, food quality control, quality
control of agricultural raw materials, animal health

promotion, development of plant and animal

breeding, pharmaceutical cosmetics

nsUseynaldinatianisendaingrfuauau
A199 LU UNITRINEIAERST TLIATNEILaY
4 wuandou N19AIVAUAUNAINDINIT NITAIUAL
AUNININYAUNIINITNEAT NTUABATUAVNNE RS
s Rugivwazdnd Lvd1019

Application of techniques in molecular biology
in various fields such as forensic science, ecology
and environment, food quality control, quality
control of agricultural raw materials, animal health
promotion, development of plant and animal

breeding, pharmaceutical cosmetics.
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Al 318391 (1) 518397 (lnal)
30 | w3 473 walulaglusiu 3(2-3-5) | ¥ 444 wialuladlusau 3 (2-3-5)
Bl 473 Protein Technology Bl 444 Protein Technology
Jyradiurew : au 320 Fuedifosdu Srfadiurew : au 320 Fuafidosdu
Prerequisite : CH 320 Fundamental Biochemistry Prerequisite : CH 320 Fundamental Biochemistry
amsmvsamalulagdinnlusauluauiide amsmvsamalulagdinnlusiuluaite
van loun Fuadlusiu nmsiesziuaznsvinli nan lown Fuadlusiu msiesigiuazn1sinli
U%?j%’éuazmﬂmmaaﬂﬁuaﬂﬂiaul,t,asmilﬁmﬁ'm U%qwéLLazﬂﬂiLLamﬂaaﬂsuaﬂﬂiﬁml,azmilﬁuﬁm
An overview of protein biotechnology in three An overview of protein biotechnology in three
main themes: protein biochemistry, protein analysis | main themes: protein biochemistry, protein
and purification, and recombinant protein | analysis and purification, and recombinant protein
expression and harvesting. expression and harvesting.
Ay 390391 (vAY) 5187391 (Tnal)
31 | w2 452 wialulagvesoulsd 3 (2-3-5) | ¥1 452 walulagvaaoulwl 3 (2-3-5)

Bl 452 Enzyme Technology
Sfadunion : au 320 Tuaiidosdu

Prerequisite : CH 320 Fundamental Biochemistry

Bl 452 Enzyme Technology
Snfadunon - au 320 Fuaiidosdu

Prerequisite : CH 320 Fundamental Biochemistry

AuanvAnIATuaznIenInvesouled
Jaunaransvotoulyl wann1suaznIsuIslunis
naneulwind Ay nsuen msiliuians n1sese

wuleyl waznisuneuladlulguse o

Chemical and physical properties of enzymes,
enzyme kinetic, princicple and process for the
important  enzymes  production, harvesting,
purification, immobilization and application of

enzymes.

AaanUAnnivasnenmeeseoulel nalnnis
sufiseeneuled] msdudimevhaseseule:]
Yadefifnasensianuveseull saunamanives
wouley] nsudmeulesl msdudeaeulesl msviily
U3avs manFaeulel wagnsieulsslllduselow

Chemical and physical properties of enzymes,
mechanism of enzyme catalysis, enzyme
inhibition, factors affecting the enzyme activity,
enzyme kinetic, enzyme production, enzyme
recovery, enzyme purification, immobilized

enzyme and application of enzymes.
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5787397 (1AY)

sne3un (lvisd)

47 453 WwAlulad¥nmniee s 3 (3-0-6)
Bl 453 Food Biotechnology
dsduneu : ¥ 330 TN

Prerequisite: Bl 330 Microbiology

%3 453 wmaluladTinmmisgeaivnssy 3 (3-0-6)

91113

Bl 453 Industrial Food Biotechnology

UsAUNeU 1 U3 300 LULVIUBATURALNITAIUANYDN
AslTin

Prerequisite: Bl 300 Metabolism and Regulation of

Organism

weluladFannmnsenmsuuusaiuuazastel
nsUfuAsutugnIsuve skt eqdunid nsudn
wwulwdnisorms A5UTIUAIDIMNS ATAMUIITAT
L‘ﬁa?Lﬂi’]zﬁmmmaziﬁuw?ﬁ N199ANITVB4LELIN
PAFINNTINBIMNT ANUURDANENDINT A3U5TTY
ManALUlagIININN1991913

Traditional and novel food biotechnology,
genetic modification of starter cultures, food
enzymes, food additives, development of
microbiological and food analysis, food industrial
food and food

waste management, safety

biotechnology ethics

msvinlneuuaiiSouazs) n3esuLeanased
yunds nEnAeTuITn KanSaTe M
ihéuaey nsndu3s Tshuwadiier nedueanilsd
wuledd aslvanumu a1slindusa ansd nsnesd
W 05wt uae Pesssumanaluladfann
NDINT

Bacterial and fungal fermentation, alcoholic
beverages, breads, fermented milk products,
fermented meat products, vinegars, organic acids,
single cell proteins, polysaccharide, enzymes,
sweeteners, flavors, pigments, pigments, amino
acids, functional foods and food biotechnology

ethic.
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7 455 weluladTinnvesemsileddy 3 (2-3-5)
Bl 455 Biotechnology of Functional Foods
Jrfediureu : au 320 Tuafidodu vie

¥3 330 ATVINGT
Prerequisite : CH 320 Fundamental Biochemistry or

Bl 330 Microbiology

7 455 welulafTnnwesemsileidu 3 (2.3-5)
Bl 455 Biotechnology of Functional Foods
Sorfediurieu : au 320 Fuefidosdu vie

W3 330 RTVING
Prerequisite : CH 320 Fundamental

Biochemistry or

Bl 330 Microbiology

Boufifeafuomnsilaidulaely unume s
Warndunoaunazdnd n1sldesdnatugmis
waluladdrinnlunisfnwiuasndnoimsiadidu
Toun Tusluledn wiluledn Fululedn arsdu
auyadase dulye s emsiasudndulasingde
U3 Feudtovsduvesemnsilesidulunnsssiva uaz
drsrmdadasiomsiliiduiiluieaman

To study the principle of functional foods,
biotechnology as a tool to study and produce
functional foods i.e. probiotics, prebiotics,
synbiotics, antioxidants, dietary fibers, vitamin and
mineral fortifying foods, the regulation issue for
functional food in some country, and study of

functional foods in the market

BoudiReafuomnsiladdulaeiiall unumeims
fladdusiofuslaa nsldesdenuimaneluladdann
Tunsinwuasnanemsiteddu leun Wsluledn w3
luledn Fululedn ansdusuyadase dulyeinis
YU wazdue Beuidetifuvesemisiladduly

V19UsELne

To study the principle of functional foods,
role of functional food to consumer,
biotechnology as a tool to study and produce
functional foods i.e. probiotics, prebiotics,
synbiotics, antioxidants, dietary fibers,
confectioneries and the others, the regulation

issue for functional food in some countries
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5787397 (1AY)

sne3un (lvisd)

Y3 461 MTIATILNTTUULLIA 3 (2-3-5)
Bl 461 Ecological System Analysis
Sedadunou - ¥2 100 FAnevialy

Prerequisite : Bl 100 General biology

47 461 YENNISNIINYVEERS 3 (3-0-6)
Aauandeu

Principles of Environmental Science

FTaRuneou : Ll

Prerequisite : None

A153LASIENTEUUTLIAYRISTULA IwInaaulan

oA 0MA A wazin STUUNISASENTRINLYY

13nsveamaNU U1 oendiau A1sueu hulpsiau
wazdinNsvessInee 9 syuuilavesiuardnl
nsihatgaunatussuuinAveyyd Laskadazyiau

MnmsdInensing 9 wnly

World environmental ecological system
analysis: air, solid, water, human life, energy cycle,
biogeochemical cycle, plant and animal ecology.
Ecological equilibrium destroys and effect from

technology to environment.

AnwuunAnuaznguiiierdesiuinemany
dauanden nannsvesszuudnaLasauduTus
5eNI19F 1T T 5 auard swanden UseLanves
NINYINTETINV IR waENTITUsElovd n1eusny
NINGINTEITUIAUALE WIndau AruduRusves
muwﬁmaz?ﬁana”aaﬁ]aymuaﬁw wazn1sasunas
Yosan1nwInaon n15tdesiu nsuntymnaivias
MsWALNTIg Y

Study of concept and theory of environmental
science. Ecology principles and relation between
living organisms and environment. Types of
natural resource and utilization. Conservation of
natural resources and the environment. Human
environmental interaction, pollution and
environmental change. Pollution prevention,

improvement and sustainable development.
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9 $183%1 (LHY) o341 (vsl)
35 | 93 464 NsyUIUNTUSUAATWINAIMSU 3 (3-0-6) | 7 464 STUUNISINNIAWINABULAE 3 (3-0-6)

PAAINNIIN

Bl 464 Industrial Water Treatment Processes

Furdaruneu : ¥ 460 mstnUnuarltusylesuainuas
\de
Prerequisite : Bl 460 Waste Treatment and

Utilization

RETP ARG
Bl 464 Introduction to Environmental
Management System and occupational Health

dsduneu : il

Prerequisite : None

AavantRvenwazumasilulsemelng
NIPUIUNMIAIRAANUYY NSEUINISAITMENULAE
WeMila NIEUIUNISIARANUNTEANY NSTUIUATS

o

MINDoaU N15UBINUNNSAANTBULAENISARRENSUlY

nilaleaun

Sources and properties of water, turbidity

treatment, iron and manganese treatment,

hardness and ion treatment, erosion prevention

and scale control in boiler

LUIAAKAEN ¥ Ue9TEUUA sUInd BULAEAS
Fan1s Jaynd windeulusndey aruddy
wnsgu Tetaduuaznginas msdansaanndeng
AU 898U EMS uag 1SO n15AAAINKE N3
Unsfiunaiien 1unuN8 vaULs wazANEIATY V9
nseuTed swindon ndnn1svesguaeuIsi iy
dwndouuazainulasase nOVUNELarUNURYe] R
#1499 TAerdesturuedreundeuazauvasasy
N13AIUANNTTEVIAUIAtULTIIY NSUSTIEUAIY
L?{aﬂﬁLﬁmmﬂﬂm’szLL?ﬂé'auiuIiﬂﬂﬁuqmamﬂSim

Concepts and theory of environmental
system and management; Environmental issues in
ASEAN ;priorities; Standards criteria and
regulations; Environmental management for
sustainable development; EMS and ISO;
Monitoring; pollution prevention; Definition,
principles and guidelines for occupation
performance, occupation diseases and hazards;
Principles of occupational health and safety; Law
of occupational health and safety; Industrial

sanitation control; Environmental industrial risk

assessment evaluation
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5787397 (1AY)

sne3un (lvisd)

1 466 NMsUsTHIUNANTENUAWING oY 3 (3-0-6)
wazAUAES

Bl 466 Environmental Impact and Risk Assessment
Fdadunou : 43 100 Fne1vly

Prerequisite : Bl 100 General Biology

Y3 466 NMTIATITIRNANTENURWINGBY 3 (3-0-6)
Bl 466 Environmental Impact Assessment
Fr1deruneu : ¥ 100 I Ine1vabl

Prerequisite : Bl 100 General Biology

AATNTUAZANUNIENINAIUINGDL NMTIATIZI
yalAsegAansaunnden ndnnsuagisnisUszidu
wardan1sanudsmndunndey nsnisudluuay
AapuransenuAainden ssdUszneuwaznIsiloy

SNYNUNANTENUELINA DY

Environmental criterion and law, environmental

economic analysis, theory and process for

environmental impact assessment, mitigation

measure and monitoring program, environmental

report components and regulation

A0 o uresnIaifsuiinszinanseny
dawanden nann1suazduneuiiaszinanseny
?{QLL’JG]Z%JBJJ N158EIUIINVDIUTEIIVY LWIATNITUAY
ﬂgumamﬁdmmé’au N13UTELIUNANTENUNIIAIUY
Fawindounarguain n153Av15189UILATIY
wamzmu?ﬁumﬁ”au

Principle of environmental impact assessment,
theory and process for environmental impact
assessment, public participation environmental
criterion and law, Environmental health impact
assessment, environmental impact assessment

report
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0. wAlulagdinw WAINed el 2550
WA wAlulaginw aovumnalulagnszanuingn 2540
WIAMVIYNS anNnseUd
M.LU. walulagyuun UANINYIRUTTTUANEARNS 2536
3. swniwitianudungiley
1) wAluladiinmmigaaImnIuanYmns
2) walulagn1suidn
4.  UszaAn1s9neu
U 4. AU
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5. Uszaunisalinendesnunisusuiseuidveninielusaznieuandsemed (5 Udoaunas)

6. HasuIY (5 Udaunas)

o/

7. HAUIWANUNHE NS LUNTEI1TIVINITTZAUUIUNYIR

o/

8.  wanuddeiinuimeunslunsasivinisseiued (5 Ydounda)

9.  wanuddeinuvimeaunsluiUssgudvnssiuvALazuud (5 Udaunda)
9.1 Srikanlayanukul, M., Kanthathip, J. & Tamjapao, A. (2016).The possibility of
longan tree trimming waste for the bioethanol production. Proceedings of Burapha

Univsersity International Conference 2016, Harmonization of knowledge towards
the Betterment of Society, 28-29 July, 2016 (pp. 237-242). Chon Buri: Dusit Thani

Hotel.

9.2 Srikanlayanukul, M., Pongtrakul, N., Cheunbarn, T. & Wongputtisin, P. (2012).
Bioreactor design for fructooligosaccharide synthesis from longan. Proceedings of
The 16" FOOD INNOVATION ASIA CONFERENCE, 2014, 12-13 June, 2014. (p. 12)
Bangkok: BITEC Bangna.

9.3 Srikanlayanukul, M., Ouadhow, K., Cheunbarn, T., Cheuabarn, S. &
Wongputtisin, P. (2012). Formation of potato dextrose broth from potato chip
effluent by response surface methodology. Proceedings of Renewable Energy and
Global Care, 29-30 November, 2012 (pp. 238-242). Ubon Ratchathani: Sunee Grand

Hotel and Convention Center.

10. WA9UBUY LU AN51 UNAN ansUnsaan (5 Udaunas)
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Mr. Pairote Wongputtisin
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wialulagyinw

ANYINYIANERS
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Insdnd : 053-873870-2  Insans : 053-873827
E-mail Address : pairote@mju.ac.th

ARAINTANYN #1919 Fodantumsanwn U e
0. wAlulag¥inw WAINed el 2551
WA wAlulagdinw WISl 2545
MU wAlLlagd NN WAINed el 2543

PRAMNTTUNYAT

3. @nvndanudiungyiiey

1) waluladTinnueIIMNTAULALDIMNTERND

2) walulaginiswsin
3) waluladioula

4) 9sHandu

4.  Us2ARNISN9U

U w.a. ALY

2551-Uaqdu 919159
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Na9IUAY (5 Vdaunas)

nauAdeiiRuiimeunslunsasivnisseduuuneni

7.1 Arreola, S.L., Intanon, M., Wongputtisin, P., Kosma, P., Haltrich, D. & Nguyen,
T. H. (2016). Transferase Activity of Lactobacillal and Bifidobacterial [3—

Galactosidases with Various Sugars as Galactosyl Acceptors. Journal of Agricultural

and Food Chemistry, 64(12), 2604-2611.

7.2 Wongputtisin, P. & Khanognuch, C. (2015). Prebiotic properties of crude
oligosaccharide prepared from enzymatic hydrolysis of basil seed gum. Food

Science and Biotechnology, 24(5), 1767-1773.

7.3 Narkprsom, N., Assavarachan, R. & Wongputtisin, P. (2013). Optimization of
reducing sugar production from acid hydrolysis of sugarcane bagasses by Box
Behnken Design. Journal of Medical and Bioengineering, 2(4), 238-241.

[

a aa 1 [ a [ a =y v [
NAUINNUNLHUNS LUMTEISIVINTIZAUYR (5 Ygaunag)

[

a aa 3 X = a (% a a IS4 (%
NANTU EJ‘VI‘W&I‘WLNEJLLW’ﬂ‘l.!‘l’lﬂ’i%‘qu')‘ll’m’]’i'igﬂ‘l]‘ll”lﬂLLaZ‘u’]‘U’]‘U'WI (5 Ygounag)

NAIIUAUY LU A5 UNANN BnsUnsa (5 Udaunas)
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1. Usein
Fo-uwana (nulne) w53 Meyaulseled
%a-muaqa (Me1dINgY)  Mrs. Parawee Kanjanaphachoat
ALRUINISIBINT -
ALY 919158
#1913 wialulagyinw
wireuiidaia ANYINYIANERS
UANMINLALUULY FIUaNUDIMST BLnadunse
Jawimgedlrd 50290
Insfwel : 053-873870-2  Insans : 053-873827
E-mail Address : parawee t@hotmail.com
2. UszaRnsAnen
ARAINTANYN #1919 Fodantumsanwn U e
Ph.D. Molecular Biology National Chung Hsing 2555
University, Taiwan
M. WUgAANS PAINTUUN NS 2546
M. WUgAENS PRAINTUUN NS 2542
3. @endnidanudiungyiiee
1) FInenszauliiananiaiy
2) WUFIMINTIUNIGIY
4.  UszaAn1s9neu
U 4. AU
2546-Uaqdu 919159
5. Uszaumsalfitiendesiunisuimsaudsennelunazaneusndszne (5 Ydaund)
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o/

7. wanuddeiitaireunsluansasivinisseiuuiuni
7.1 Kanjanaphachoat, C., Kalyanavit, N., Sommano, B., & Kanjanaphachoat, P.
(2015). Quality improvement of Mah-Khwuaen (Zanthozylum limonella Alston)
using different drying methods and an optimal mathematical model. Acta
Horticulturae, 1088(107), 583-586.

o/

8.  HNAIUIWANUNMYLNT IUNTa15I¥IN552aULR (5 Udaunas)

a a 4

9.  wanuddeinuvimeaunsluiUssgudvnssiuvALazuud (5 Udaunda)
9.1 Hlaing MinOO, Kanjanaphachoat, P., Suppasat, T. & Wongsiri, S. (2017).
Molecular prevalence of European honey bee subspecies distribution in Chiang
Mai, Thailand. Proceeding of The 7" National and international conference on

interdisciplinary research and development: Carrying on H.M. King Bhumibol
Adulyadej Development projects for properity, security and sustainability of
Thailand. (INRST2017), May31-Junel, 2017 (pp. 34-38). Phuket: Chalermphrakiat,

Phuket Rajabhat University.

9.2 Tasai, E., Kanjanaphachoat, P. & Kanjanaphachoat, K. (2017). Study of the
different irrigation system to reduce the sweet corncultivation cost for industry
by an automatic precision system. Proceeding of The 9" International conference

on Science, Technology and Innovation for Sustainable Well-Being (STISWB
2017), 26-28 June, 2017 (pp. 242-245). Kunming: Kunming University of Science

and Technology.

10. WAUDU LU A1 UNAMY ANsUnsIaa (5 Vdaunas)
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Inséwel : 053-873870-2  nsans : 053-873827
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2. UsgInnisanen
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WAV A1ANSEUT
WU wAlulagyinw aodumnalulagnszanuingn 2542
WAIAMVIVNS aanseUl

3. mninidenudiungyiiee
1) nsudauazmsdieulsdluldusslovimanalulagdinn
2) MmyvTulnnunmwanaindinnlungy wedlansenddanislulen
(polyhydroxyalkanoates)

3) MISHAALAAYININAINTANMFRNIMINTNEAT

4.  UsgIRn1svineu

U w.a. ALY

2547-Uaqdu 913158
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NI (5 Udaunas)

[

NAIUIFENNUWLY NS IUINTEITIVINTITILAVUIUIBIRA

o/

NAIUIFLNNUNE NS TUNTE15IVINTTILAUER (5 Udaunas)

o/

nauAdsiinuimeunsluilssyuAnnisssiunauazuuneid (5 Ydaunds)

9.1 Maneewong C., Threenet E., Kleawkla A. & Reansuwan K. (2016). Biogas
Production from Fermenting Pangola Grass (Digitaria eriantha) with Vinasse from
Distillery Plant. Proceeding of The 2™ Environment and Natural Resources

International Conference (ENRIC 2016). (pp 62-64). Bangkok: Mahidol University.

9.3 IRUUA lmqua, INUA UM, 3057 wAIUsN, LAY 1IAA fsyayen
wwil. anngmunzausenisuaseulellalayuannuuaiiselungy Bacillus sp. 7
wenlaanaadn. lunsussandvinsuasseninuinn ssudaiinanunsvIi A5

'
[

1. 547 17-18 Gavpy 2560 (ti1 501-506). SewimTadlysl: Tseusumdumsa

HAIUEUY WU #1571 UnAIL AnSURsIaT (5 Udounas)
10.1 Maneewong, C. & Denchai, W. (2015). Screening Alcohol-and Acid-Tolerant
Microorganisms for Rice Vinegar Production. In Daniel, E. G. S. (Ed.), Biology

Education and Research in a Changing Planet. (pp. 123-129). Singapore: Springer.
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ARAINTANYN #1919 Yaan1UunsAne U e
N, I N LNAINeNa LT eelvd 2542
L. I NN UNINYIAYVDULNY 2537

3. @vnvndanudiungyiiey
1) Fngluanag
2) wAlulag¥inmmadng

3) MITuuUnFdFinmemeaian1agyinetluanag

4.  UsgIRn1svineu

= o 1
U W.eA. HALLAUS

2543-U3q0u 819158

5. Uszaunisalinendaenunisusnisauddenaniglutaznisuanysend (5 Udaunag)
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NI (5 Udaunas)
6.1 ¥dens USn1aaiwity wag 119 AUIIVIA. (2557). NNSASIAFDUANUNAINAAILNI

1
LY A I s

Wugnssuvesgnsiuiedludmindedmiineniseusndateiug. (s1e9unan1sIde

9

Aug1eu 2557). WWeeknd: UnIne1aewnila. 35 .

[

nasuAdefinuineunslunsasivmsssivuued

7.1 Filppi, A., Jainok, C. & Drieve, W. (2012). Analysis of transcriptional codes for
zebrafish dopaminegic neurons reveals essential functions of Arx and sl1 in
prethalamic dopaminergic neuron development. Developmental Biology, 369(1):

133-149.

[

a aa 4 [ a o/ a = v [
NAUIRNNUNLHUNS TUMTEISIVINTTZAUYR (5 Ygaunag)

[

a nl' a (-4 1 d' a o a a =y Y o
AGRRIIE] EJ‘VIW&I‘WLNEJLLW’ﬂu‘l’lﬂ’iﬁgu'ﬂﬂﬂ’]’i’izﬂ‘U?ﬂﬁLLazu’]u'W’Wl (5 Ygaunay)

= 1 o a a o IS A [ %
NAIIUDUE LYU A5 UNAU d@nsunsaam (5 Ygaunalg)
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Mrs. Nopmanee Topoonyanont

JRIFNERTIANTE

919158

wAlulagynw

ANILINYNFNERS

WINPT FIUaNUDINIT 8 LnaduUNT Y
Jmindeslul 50290

Insfnyl : 053-873976 5815 : 053-873225

E-mail Address : nopmanee@miju.ac.th
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Ph.D. Cell and Gene University of Ghent, Belgium 2541
Biotechnology

M. \NYATANERNS UANINY BN EATAENS 2526

.U INEATANERNT (WYaI) | N1INeIdulnenTAIEns 2523

3. awngndanudiungyiey

v eaA aa & & A . .
1) miﬁumawquﬂmmﬁmwLaENL‘LJEJLEJEJ (micropropagation)

2)  aaviersluaninuasauna (In vitro plant physiology)

3)  NINUIYEINY (Plant development)

4)  szuululeiueanesantdansna (Temporary immersion bioreactor system)

5 nswansuuyuan dey dulzsa ndde WuauweuBaamessuululelueaines

4, U52IRNI15919U

U w.A. ALY
2550-Uaqdu JOUANENTINTE
2546-2550 HYI8ANENI1A158
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Uszaunisalnngadaanunisusniseuiseninieluwasnieuandssme (5 U
v [
gauUnNag)

NAIUIY (5 Udaunas)

nanuddeiinuimeunslunsarsivinisssduuui

7.1 Kantarian, C., Topoonyanont, N., Pumisutapon, P., Niamsup, P. & Klayraung,
S. (2016). Screening of bioactive compounds from bacterial endophytes isolated
from micropropagated plants. Suranaree Journal of Science and Technology,

23(1): 59-67.

[

a aa ¢ [l a (% a IS4 (Y
NAUIINNUNLHBLUNS LUMTEISIVINTTEAUYR (5 Ygaunag)

[

a d' a ¢ [ d' a [ a a = Y [
NA91U2 ﬂmwuwLN&JLLwﬂqu'smgmmmiizﬂummLtazmuwm (5 Ygaunal)

9.1 A3NIEYAU ARN8LTRY uwaal Indsyeuruunt Yevuy leunsng dnsvgr duns
S wavyuiand wuios (2559). mandnteulsiiuoa-weaniiuaveadouuniidy
ulaliiandnimsdsdussuululeiueamesaudansn. Tu msvszauivinis
seAUwIf “wma 3987 Asail 9 Fuil 28-29 nsngIAs 2559 (Wi 567-573). ngaMNe:

LMANYIBEASUAUNTILIAILU.

= ' o a awv o v o
NAUAUY LU A191 UnAu Gnsunsaas (5 Vdounds)
10.1 uwaed Wnsyeyruun uaz wdnm yauuel (2558) &vaUnIN1T00NLUUKERS I
¥ 1A3BIMIVANTEUUNS IR SRYLUUERLULR 1aundnSUng 46286 eanliile 9

AR 2558
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5. Uszaunisaliinendaenunisusnisauiddenaniglutaznieuandsend (5 Udaunas)

6. HasuIY (5 Vdaunas)

v da 4

7. WAUITEINUNNELNTIUTE1TIVINITILAVUIUNIYIA
7.1 Thirabunyanon, M. & Hongwittayakorn, P. (2013). Potential probiotic lacticacid
bacteria of human origin induce antiproliferation of colon cancer cells via synergic
actions in adhesion to cancer cells and short-chainfatty acid bioproduction. Applied

Biochemistry and Biotechnology, 169(2), 511-525.

7.2 Thirabunyanon, M. & Thongwittaya, N. (2012). Protection activity of a novel
probiotic strain of Bacillus subtilis against Salmonella Enteritidis infection. Research in

Veterinary Science, 93(1), 74-81.

o

8.  uanuddsiinuimeunslunsasivinissedued (5 Vdounda)
8.1 Boonyasri, N. Thirabunyanon, M. Kongjaroon, C. & Daengprok, W. (2015).
Antioxidant activities and total polyphenol contents of methanol extract, protein
isolates and peptide derived from khao dawk mali 105 and jao hom nin rice brans.

Journal of Agricultural Research and Extension. 33(2) 12-22.

o/
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o/

nanudTeiRuimeunslunsasivinsssivuuneni

7.1 Jariangprasert, S. (2013). New taxa and a key to Pertusaria species
(Pertusariaceae, lichenised Ascomycota) in Thailand. Maejo International
Journal of Science and Technology, 7(3), 364-376.

[

a aa 4 [ a [ % a = v [
NAUIRNNUNLHUNS TUMTEISIVINTTZAUYR (5 Ygaunag)

[

a nl' a L4 [l d' a o a a =y Y [
AGRRIIR] EJ‘VIW&I‘WLNEJLLW’ﬂu‘VIlJ’i%“qu'nl']ﬂ’]’i’izﬂ‘U?ﬂﬂLLazu’]u'W’Wl (5 Ygaunay)

o 1 o a a o IS B4 (%
WAL LBU A5 UnAY AnsUnsaas (5 Udounds)
10.1 §38Ws 1SeeUIzEsg. (2557). lawmudewiu (Munassil 1) WWeslwl: driniium

UMNINYIRLULY. 323 K.
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4. Us2a9n15v19uU

U .. AL
2536-Uaq0u 9139156U5291 AnEINeImans U inedeuly
2550 - 2551 215INLAY ANVINYIFNANTAILINADN ARULINGFARS

UNINYINYIVNL U4
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Environmental Engineering, Armour college of

Engineering, Illinois Institute of Technology, USA

5. Uszaun1saliineade9nunisusnisauiddenanelutazniauandsend (5 Udaunas)

5.1 gUu Fuura A5nsal Fuvia warugs) Aidasuga. (2559). MIANYINSHANAY
Finmannsudinugudessinduresdsaniisuansaienssuiumsndnuuuls
oA 2 sumou. eeuAte. uinedoudld. Jedlual 100 i,

5.2 gUu Fuvna uay Annsal Funia matiaidefiiunstialasssuusdniie

1

i nvhsuansiagldldmeunuiuiuidlsshivg (2557). 1e0UITe. uninedeu
19, @eslual. 41 wih,

5.3 gUu Juuna Annsal Juuia wazdvan 535050, (2556). NMTEENLUULATHAILNES
wiinlSomALuunMuRaNAuLUUAMSURER I gTIA NN TIgNTUUIAEN. 18913,

UMINENReLULY. Weadlul. 75 v,

6. HauIY (5 U daunas)

=1

7. NATUITLTNUWLNIUNT IUITAITIVINITIZAULIUIYIR
7.1 Cheunbarn, T. & Cheunbarn, S. (2015). Cultivation of Algae in Vegetable and Fruit
Canning Industrial Wastewater Treatment Effluent for Tilapia (Oreochromis
niloticus) Feed Supplement. International Journal of Agriculture and Biology, 17(3),

653- 657.
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awv da 1

8. NAIIUAVNNUNLNIUNS IUATA1TIVINTIZAUBIA ( 5 Udounas)
8.1 gUu Fuuna Fingaun adeFouazqlsini 8iun. (2558). magesaauasinalyl
L@ANITININLABLUATITBUENINAUN AT, 275075USAITHELE, 8(1), 15-20.
8.2 qls¥mi 87u1 guu Fuura waz ad1ei3es. (2557). MmIAALenLarAnvIdnEMYYeY
wuafiSefianunsadesaanslnalnan. 275a753s8uazauasunIsInems, 31(3), 35-44.
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9. NAUAITENNUNHEUNTTUNULYUIVINTILAVVIAKBLUIUIYIA ( 5 Vdounas)

10. HATUDU YU A1 UNAY dNdUnsIaa (5 Vdaunas)
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Uszaunisalnngadesnunisusnisaulssnaniglutaznteusnyseme (5 Udounaq)

1 fsinsal Yuura uazguu Juua. (2559) NsuanianuIulTRuanuruLaIiiaes

MEUNRINEEeelioINAININTIEEENS. S189UNTITY. WInedeuld.

Wealval. 70 winn.

6.

7.

10.

Na91uIY (5 Udounas)

[

nasuATefinuineunslunsasismsssivuued

7.1 Cheunbarn, T. & Cheunbarn, S. (2015). Cultivation of Algae in Vegetable and
Fruit Canning Industrial Wastewater Treatment Effluent for Tilapia (Oreochromis
niloticus) Feed Supplement. International Journal of Agriculture and Biology,

17(3), 653-657.

[

NAITUILNNUNE NS TUNTE15IVINTTEAULIR (5 Udaunad)
8.1 Wugin3e indlan war Asnsal Yuuia. (2558). MIteraaluansialalnanis
FrnnlnewuaisenwenlaannfuluiNuinems. 2758753984ALaUa5YTTINITINGAT,

32(3), 21-30.

(% a ¢ ]

nauiTeiRuieunsTuiiszyuivmsseiunaazunund (5 Ydaunds)

9.1 A51058) Fuuna uar gUu Fuvia. (2558). MsLSpuLisunandngaaInse
(Chlorella vulgaris) Tnzidssludafnsallnauuuriouasfafn saflvaruwvuidy
Jame. Tu MsUseyudvInIs Uszdrd 2558 u.ualv. (vl 42-50). Wealval: umnIinegde

wallq.

a 1 o a ao IS4 (%
HAITUDUS LU A1 UNAU dNsunsaaa (5 Jgaunag)
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5. Uszaun1saliineade9nunisusuisauidvenanelutazntsuandseind (5 Udaunas)

Yoz gunswg, 15 1uf Ussiania uag Yaauns adunsnisAIuAuLas .(2557) .
ATREUTEUUUUAULEEAIEATATIING AN SI8UNANITITY INTINeTae

walld Wedlud 121 9.

6. Wa9UIY (5 Udounas)

o/

7. WAUAVLNNUNLHYLINS LUINTETIVINTTTLAVUIUIYIR (5 Vdaunas)

7.1 Chukeatirote, A., Arfarita, N., Niamsup, P. & Kanghae, A. (2015). Phenotypic and
genetic characterization of Bacillus species exhibiting strong proteolytic activity
isolated from Terasi, an Indonesian fermented seafood product. Journal of

Northeast Agricultural University, 22(4), 15-22.

7.2 Kanghae, A., Monkai, J., Eungwanichayapant, P. D., Niamsup, P. &
Chuekeatirote, E. (2016). Characterization of Bacillus species exhibiting strong

proteolytic activity isolated from THUA NAO. Acta Alimentaria, 45(1), 11-19.

7.3 Kantarian, C., Topoonyanont, N., Pumisutapon, P., Niamsup, P. & Klayraung, S.
(2016). Screening of bioactive compounds from bacterial endophytes isolated
from micropropagated plants. Suranaree Journal of Science and Technology,
23(1), 59-67.

Y

8. HNAITUIVLNNUNLHYLWS LUI5815IVIN5IEAUYR (5 Udaunas)

o a

9. WaUIBNHRUINBLNITUNUTZYNIYINTITAUTIRUAZUIUIIA (5 Vdounas)

10. WAIIUDY 9 LU A5 UNAIY aNSUAS 181 (5 Udounas)
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[

7. wanuddeiifuireunslunsasivinsseduuiunni
7.1 Muenmanee N., Joomwong A., Natwichai, J. & Boonyakiet, D. (2016). Changes in
physic-chemical properties during fruit development of Japanese pumpkin

(Cucurbita maxima). International Food Research Journal, 23(5), 2076-2083.

7.2 Queen, D. T. M., Joomwong, A., & Rachtanapun, P. (2013). Influence of strorage
temperature on ethanol content microbial growth and other properties of Queen

Pineapple fruit. Journal of Agricultural and Biology, 15(2), 207-214.

[

8.  HNAIUIWANUNMYLNST IUNTE15IVIN552aULR (5 Udaunas)
a o IA‘ '3 a = £y
8.1 anfnNA JUNY LAY UV WIALREY. 2558. N13ANEANYULNINNIYATNLLAE

DIAUTENBUNIALVBINAAUATUAIDN. 275775 INEIMIansinees, 46(3/1NAY), 68—70.

[
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10. WAUDU LU AN UNAY dNdUnsaaa (5 Vdaunas)
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6. WA (5 Udounas)

7. HAITUILNANUNW LN WS LUITEITIVINITILAVUIUEH (5 Udounas)

7.1 Wongputtisin, P., Khanongnuch, C., Kongbuntad, W., Niamsup, P., Lumyong, S. &
Sakar, P. K. (2014). Use of Bacillus subtilis isolates from Tuo-nao towards nutritional
improvement of soya bean hull for monogastric feed application. Letters in Applied

Microbiology, 59(3), 382-333.

7.2 Kongbuntad, W., Tantrawatpan, C., Pilap, W., Jongsomchai, K. Chanaboon, T.,
Laotongsan, P., Pentney, T. N. & Saijantha, W. (2016). Genetic diversity of red-sport
tokay gecko (Gekko gecko Linnaeus, 1758) in Southeast Asia determined with
multilocus enzyme electrophoresis. Journal of Asia-Pacific Biodiversity, 9(1), 63-68.

[

8.HAITUILNANUNWLNELNT LUI5E15IVINT5TeaUYIR (5 Udounaq)

[

9.8 NANNNIUNUsTYUIVINTIEAUTARELUIUIA (5 Ufounas)
10. NAIUDUSY 151 WLeED ENSUNT 18
10.1 2% AaUsIvia (2559). gesluudainunisussyndlimamalulagdinim (Runasan 1),

el duinAuiurmInedswla. 390 wiun.
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6. HaIUIY (5 Udounas)

7. wauAdeiiRuwmeunslunsaivinsseaununa (5 Ydounds)
7.1 Fossum, C., Hjertner, B., Ahlberg, V., Charerntantanakul, W., Mclntosh, K.,
Fuxler, L., Balagunaseelan, N., Wallgren, P. & Bengtsson, K. L. (2014). Early
inflammatory response to the saponin adjuvant Matrix-M in the pig. Veterinary

Immunology and Immunopathology, 158(1-2), 53-61.

7.2 Fossum, C., Hjertner, B., Loéveren, T., Fuxler, L., Charerntantanakul, W. &
Wallgren, P. (2014). PCV2 on the spot — a new method for the detection of single
porcine circovirus type 2 secreting cells. Journal of Virol Methods, 196, 185-192.

v [

8. NAIMUIFYNAUNLNYLNT IINTE15IVINTTILOUBIR (5 Udounas)

LY v 6

8.1 o193 13504y J99NE 11313 YATHY UTIETANA STkl NvaeaTIY @351 U
1w azya WA uar AU 1@TAMsUNE. (2558). NMsaTIamgnaaulifavesily
ayulnslnesenisdudimsiadigwaduaznisuusiiveshifaeiindansluwad

WNEENLAENT (SK-6). 375975 T8MaraNas1IvINITINYAT, 32(2), 22-35.

o/

9. NANUILNNUHNEULNT IUNUTTYUIVINTIEAUYALEZUIUIA (5 Vdounda)

10. WNA9UBU 9 LU A151 UNAY aNTUNS 218 (5 Vdaunas)
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5. Uszaun1salineade9nunisusnisauldenamelukazatsuanysend (5 Udounas)

6. AU (5 Udounas)

7. naudTefifueunslusasdIvInssEauLIuR (5 Vdounds)
7.1 Kantarian, C., Topoonyanont, N., Pumisutapon, P., Niumsup, P. & Klayraung,
S. (2016). Screenong of bioactive compounds from bacterial endophytes isolated

from micropropagated plants. Suranaree Journal of Science and Technology,

23(1), 59-67.

v [

8. NAUIVLNNUNLHELWS LUN5E5IVINTTZAVYR (5 Udaunasg)

a

8.1 INTNIY WIu¥Y unadl Wndayayruun Y gitgnsina wazyusiand yules.

Y 9 Y

(2559). NMFAATILILUNLUINUITINISINZLAWLDLENVVRIUNINSNFOULA. 275475

a a

IguazaNasUITINISINYAST, 33(2), 51-60.

a

8.2 U1 gliansiwa unudl Yy uui LagaIn1gyaun Aa1e13e4. (2559). N3

LR | 2
6

VYIYNUTINY

9

M02/47-52.

v

puluan mUaenldie. 2758715WIFIEaNTaNYaINASUNS, 3 AUUNLFWI),

o/

9. WANUIBTINNNMELNWIUNUTTYNIYINTTERUYALAZUILIYIR (5 Udounda)

10. WA9UBY 9 LU A5 UNAN BNSUNS 21 (5 Vdaunas)
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3. @ 3vINdANNTINIY LAY
1) aTIINYIMWUNY
2) MyvTuliugigmemalulagiuginnssy

9

3) MISIATMUNFRTINAILLATOIMUILHUFNTTY

4.  Us2ARNISNI9U

U w.a. ALY

2547-Uaqdu 919159
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6. wWauIY (5 Udaunag)
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nanudTeiRuimeunslunsasivinsssivuuneni

7.1 Buddharak. P., Chundet. R. & U-kong W. (2015). A protocol for Agrobacterium-
mediated transformation of Kalanchoéblossfeldianawith a flavonoid 3',5'
hydroxylase (F3'5'H) gene. African Journal of Biotechnology, 14(39), pp. 2765-
2769.

]
av aa

NAIUIFLNNUNE NS TUNTEI5IVINTTILAUER (5 Udaunas)
8.1 AWM WnSSNY 13N BYAY LAY TINT JUNTLAY. (2556). NsTRLINATANTTENY

9 9

fulneldeaslnswuaiseudnnasell. 2958759 mansue, 41(1), 144-148.

8.2 1UMA AVUETUAT TINT IUNSia Nseydl 1dadad 1130 agad uag A WNS
$nd. (2556). N3t biiinlategenainnisimigidsslusauvasnvaivusiniely
annUaenwin. 275875 ULSAITNELY, 6(1), 4T-57.

o

a nl' a (-4 1 d' a o a a =y Y o
AGRRIIR] EJ‘VIW&I‘WLNEJLLW’ﬂu‘l’lﬂ’iﬁgu'ﬂﬂﬂ’]’i’izﬂ‘U?ﬂﬁLLazu’]u'W’Wl (5 Ygaunal)

NAIIUIUS LU A5 UNAY anSUnsaan (5 Udounas)
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a a a %3 I3

M. ATVINY UNINY1YNEATANENS 2538

.. IINe UANMINYIAYULTAIT 2533

a

3. @wnvndanudiuigyiey
1) wmaluladFinmnnegaunsd

2) 9A%7INeN

4.  UsgIRn1svineu

= o 1
U W.eA. FALLAUS

2538- Yaqdu 913159
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7. HAUIWANUNLHE NS LUNTEI1TIVINITTLAUUIUNYIR

o/

8.  HNAIUIWANUNMYWNT IUNTa15I¥IN552aULR (5 Udaunas)

av da 4 1

9.  HWANUINNUWHELWT luNUTEYuIVINTIEAVBIRRAZUINIIR (5 Vdaunda)
9.1 duAn AATe LavUsznen Inge. (2558). MIAnRenLUATISEazaneeanuae
Anwpudnvusiiosiuvesuaiiiy. lu MsUsyandvinissedved umanetaeudls

Used7Tl 2558 Judt 8-9 Sy 2558 (Mt 152-158). 1@edluial: unInendouslls.

9.2 §UAR ARTI LAYITNANT AIUNIY (2558). MsUTHLTUAMNINALNYATBUNTE. Ty
NMSUsEYUIVINITILAUTIA “UTAITIE AT 11 Tull 22-24 N3Ny 2558 (Wil

150-156). Wwadlan: UMINeISeuLIaIs.

9.3 Deejing S. & Dittamart D. (2014). Isolation and screening of cellulase producing
microorganisms and the study some characteristics of enzymes. In Proceedings

of the 25" Biennial Conference of the Asian Association for Biology Education
2014, 13-16 October, 2014 (pp. 157-166). Kuala Lumpur. University of Malaya.

10. WAIILAUY LU A15T UNAIYN andUnsaam (5 Vdounas)
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AU 919158
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2. UseannsAnen
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Dr.rer.nat. Natural University of Innsbruck, 2548
Science Austria

WA FAINEN UGN LTl 2541

M. FINEY UPINYIRUUDULNU 2537

3. gnAniidanutiungyiiay
- Ethnobotany
- Plant taxonomy and Diversity
- Pollen morphology (Palynology)

- Knowledge Management

4. Uszain1snnenu

U w.e. ALY

2537 919158 AULINGIANNT UNTINEFEULY

2549 — 2550 FRIINNNAIVITIINGT AULINGIAIENT UNTINEIRELUILT

2550 - 2552 nthn1AvTIIne) AuInenmans unniendewdld (guidnnies U 2552)

2552 — 2553 fvsnwesmsuilusuaiuasdannuausafunineinsyana uninerdoudld

2553 - Y2t {ieednisud unninerduwdld (Auueaing)

5. Uszaun1salfiinga9a9anun1susuiseuldvenanelukazniesuanusemd (5 Udaunas)
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6. HA9UIY (5 Udaunad)

[

7. NAUIVLNNUNLHELLWS LUNFTEISTIVINITTZAVUIUNYIR

awv da 4

8. HAMUAITHNWAUNHEUNT TUTATIVINTTEAUBIR (5 Vdaunad)

8.1 findgnn aanszna J9iind N3 uaw Jaes InSAnines. (2560). MaATIziazoRdINy
waramauiimaaivoniisileluvsemelng. smsiTouasauasuimmsines. 34 (1)
37-47.

9. nauAdsiinumeunsluiiussyudrnisssiunauazuued (5 daunds)

9.1 pauda fused Ufnu gndnayns Aindgan é\ganga wag aAtuUN gIsIusny. (2557).
AumanvaevinvesivayulnswasmsldUsslovivesuyulugaay  nsdlfnw: vty

o

UnAgunesuriey Yanindedlvd. lu :9e91udules0InNnIsUsEYNTYINIG SeAUYIF NWele1Td

& ,
o/ v A

ASIN 3. JUT 15 UNTIAN 2557 (BTN 669). WEke: UNNINSNFUNLLE.

a

Fnaung. (2560).

LR |

9.2 Buau a13uaN sUINT aVSHTEEITIM AIndgan Awsena wasUfn i an
N1399N15UNYUTLRE LA IUTINVRYN LTI Fuasuiies sunesurios Janin
Fadluid. T 99897uFUde999nnsUse 0T8N 5580 UTIA U InegIaeusly. Juil 7-8

5U27AL 2560 v (572). Wealuyd: Inenaewkla.

10. NASTUDU LIU AN UNANY 8NsUnsaaa (5 Udaunas)
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Ph.D. Environmental Engineering | University of Newcastle 2550
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ANSHNARNEITUNALNUINNVDUEE
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4. Us£a9n15v191uU

U n.e. AN
2553- UJaqliu 81397138 AuYINEIAEns unnIngdeuily
2550-2553 919158 anrannenssuranswasnIseanuuUAInden
UINEBUNLY
2545-2546 919158 AUTIAMINTIUAERNS UNTINYIRBUTIT8ln
2543-2544 7FINT USEN Siagra co.,Ltd.

5. Usgaun1salfinea9a9nunisusyisauidvenanelutazntsuanyseind (5 Udaunad)

5.1 4AUNT Waduns &3 nasey. (2556) nMsiiuUssansamvesszuudauLde
MITINMIAENITERNRUUNANUSEYINTRAUNTE.  enuddelasinsiauinidowas

NATNRNAMNTTU- W10, Weslvd. 166 niln.

6. HaUIY (5 Udounas)

7. HauATefinukmewnsluNsasivInIsTEEuLILNYIR
7.1 Pholchan, M. K., de, C., Baptista, J., Davenport, R. J., Sloan, W.T. & Curtis, T.
P. (2013). Microbial community assembly, theory and rare functions. Frontiers in

Microbiology, 4(68), 1-9.

7.2 Pholchan, M., Kaewseesuk, K., Klayruang, S. & Sompong, U. (2017). Effect of
Light Intensities and Atmospheric Gas Conditions on Biohydrogen Production of
Microalgae isolated from Fisheries Wastewater. Environment and Natural

Resources Journal, 15(2), 21-29.

o/

8. NAUIVLNNUNLHELWS TUNTE5IVINTTEAULIR (5 Udaunads)



230

v ada 4

9. HasATeRuHeunsTuUsT AT ssER U AkazUILIYA (5 Daunds)
Thacharoen, S., Pholchan, M. K. & Niamsup, P. (2014). Monitoring Bacterial
Community Shifts in the SBR Treating Agricultural Processing Wastewater. In the

Proceedings of the 3" International Conference on Environmental Engineering,
Science and Management. (pp 57-58 ). Bangkok: Environmental association of
Thailand.

10.  WA9UBUY LU AN51 UNANN @nsUnsaan (5 Udaunas)
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M. %I UNINFNYATAERS 2536

3. @ 3vINdANNTINIY LAY
1) @1509NMENIYININAINIAUNTE (Bioactive compounds from microorganisms)
2) a]a%ﬁmmmqmimwm (Agricultural microbiology)

3) misjaﬂamamiﬂiﬂu%ﬂmé’aﬂmﬁ;auw%é (Microbial degradation of pollutants)

4.  UsgIRn1svineu

= o 1
U w.q. FALLAUS

2541-Uaqdu 919159

b4
Y-

5. Yszaumsaliieadasnunisusmsanuideniniglukazaieusnyszmea (5 Ydaunas)
5.1 A3N18YaUn Ad1et309 guu Juuta Jesuy tleunsng wiu wddndes. 2557.
N13AN1a599NNENNTINIMIINUWUATIFESAdAaatsaLiialdUsslarin1an1snens.

YNUNANITINY UPINe1aenild WTealud. 90 nin.
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NAUIY (5 Udaunav)

nasuAtefinuineunslunsasivmsssivuuvd

7.1 Kantarian, C., Topoonyanony, N., Pumisutaphol, P. & Klayraung, S. (2016).
Screening of bioactive compounds from bacterial endophytes isolated from
micropropagated plants. Suranaree Journal of Science and Technology, 23(1),

59-67.

7.2 Poonnoy, P., Klayraung, S. & Tanongkankit, Y. (2014). Time and temperature
on E. coli survival during hot water treatment of spoons. Food and Applied

Bioscience Journal, 2(2), 135-142.

WAL TINUWHELNSTTUITETIYINTILAUIA (5 Udaunas)
8.1 gUu Yuuia ASNIYIUT AR8L309 wazqlsshil 8w, 2558. n1sgosaayans

Tnali@nn 191NNl AELUATLS BLENINAUNYAT. 275F75WTAITNLET, 8(1), 15-20.

o/

NAUATENHUWHE WS LU T2YUIBINTTZAUTIRRAZUINITIA (5 Udauna)

NAIIUDUY LU A5 UNANY BNSUnsaaa (5 Udounas)
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Ph.D. Biotechnology Royal Melbourne Institute of 2552

Technology University,

Australia
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a
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Y
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= o 1
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2542-Uaqdu 919159

5. Uszaunisaiiinendasnunisusuisaudsenanielunazngusndssma (5 Udaunas)
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NI (5 Udaunas)

nanudTeiRuimeunslunsasivinsssivununenid

7.1 Shuayprom, A., Sanguansermsri, D., Sanguansermsri, P., Fraser, I. H. &
Wongkattiya, N. (2016) Quantitative determination of vitexin in Passiflora foetida
Linn. Leaves using HPTLC. Asian Pacific Journal of Tropical Biomedicine, 6(3), 216-
220.

7.2 Pongmuangmul, S., Phumiamorn, S., Sanguansermsri, P. Wongkattiya, N.,
Fraser, I. H. & Sanguansermsri, D. (2016) Anti-herpes simplex virus activities of
monogalactosyl diglyceride and digalactosyl diglyceride from Clinacanthus
nutans, a traditional Thai herbal medicine. Asian Pacific Journal of Tropical

Biomedicine, 6(3), 192-197.

nanudTeinuimeunslunsasivinsseiued (5 Vdounds)

8.1 Wongkattiya, N., Hanprasert, T., Sanguansermsri, P., Kawaree, R., Fraser, I. H.
& Sanguansermsri, D. (2016) Effect of essential oil from Hedychium coronarium to
control acne vulgaris. Naresuan University Journal: Science and Technology 24(3),

25-31.
NAUATENNUWHE WS LU T2YUIBINTTZAUTIRRAZUINITIA (5 Udaunad)

NAIIUIUY LU A5 UNANY anSUnsaan (5 Udounas)
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NI (5 Udaunas)

]
v o

NASIUITUNNUWNE NI IUINTATIVINTIZAVUIUITIA (5 Vdaunds)

7.1 Majeed, T., Abbas, T., Hasan, N. & Chaiharn, M. (2014). Evaluation of potential
antibacterial activity of aqueous extracts clove (Syzygium aromaticum) against
clinical and foodborne bacterial strains. World Applied Sciences Journal, 32(5),

891-897.

7.2 Hasan, N., Chaiharn, M., Shah, S. N., Khalid, H. & Jabbar, A. (2013).
Simultaneous determination of NSAID and antimicrobial preservations using
validated RP-HPLC method: An application in pharmaceutical and clinical

laboratories. Pharmaceutica Analytica. Acta, 4(8), 1-7.

7.3 Chaiharn, M., Lumyong, S., Hasan, N. & Plikomol, A. (2013). Solid-state
cultivation of Bacillus thuringiensis R 176 with shrimp shells and rice straw as

a substrate for chitinase production. Annals of Microbiology, 63(2), 443-450.

[

a aa 1 [ a [ a =y v [
NAUINNUNLHUNS LUMTEISIVINSTEAUYR (5 Ygaunag)

[

a aa 3 X = a (% a a IS4 (%
NANTU EJ‘VI‘W&I‘WLNEJLLW’ﬂu‘l’lﬂ’i%‘l!u%‘ll']ﬂ’]’i'igﬂU‘lﬂﬂLLaz‘u’]‘U’Wﬂﬁl (5 Ygounag)

= 1 o a a v ISB4 (%
Na91UdU ) LYU AT UNAINU dNTUNTIA (5 Ygaunag)
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mailto:yuwalee@mju.ac.th
mailto:yuwaleeun@gmail.com
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6. WaUIY (5 Udounas)

7. naeuAdefifaimeunslunsasinnisseaumuied (5 Ydeunda)
7.1 Ramaraj, R., Unpaprom, Y. & Dussadee, N. (2016). Potential evaluation of
biogas production and upgrading through algae. International Journal of New

Technology and Research, 2(3), 128-133.

7.2Unpaprom, Y., Tipnee, S. & Ramaraj, R. (2015). Biodiesel from green alga
Scenedesmus acuminatus. 2015. International Journal of Sustainable and Green

Energy, 4(1-1), 1-6.
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8. NAUIVLNNUNLNLLNS IUINFE15IVINT5EAUBR (5 Udaunas)

9. nasnATeiRuineunsTuuszg AT M sseRuTAnazuIe@ (5 Vdounda)
9.1 Ramaraj, R. & Unpaprom, Y. (2016). Feasibility study of filamentous
macroalgae growing naturally in slow running freshwater stream into biogas. In
Proceeding of 23 Tri-U International Joint Seminar and Symposium (pp. 28-32).

Bogor: Bogor Agricultural University.

10. HAIIUDY 9 LYY A5 UNAIY GNSUAS 8 (5 Udounas)
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