ume. 2
A v (S a v
man 3 sEUuMsINsAne asAdunis Llﬂ#IﬂNﬁ%"'N‘UQQ‘VIﬁﬂQﬂ?

1. STUUNISIANISANW
1.1 sguu
syuuninia Ing 1 Ins@nwiwdesenily 2 amans@nwiund 1 avensfnwiunddiszezinan
laitfoanin 15 §Uai
1.2 msdansfnwiniaggieu
Taid]
1.3 msilsuifsamdieinlussuuninig
laidl

2. msAnlunvangns
2.1 - nalunsanfiunisiseunisasy
aMAMsAnwf 1 Weuliguieu - Augney
AMAMSANYIA 2 IFeungAIneu - nuaus
lunansvnig Tuduns - @ans  08.00 - 16.00 .
UONLANTIYNS  TWduns - @ns  16.00 - 21.00 u.
Tuans - efind  09.00 - 16.00 w.
22 auautRveslin@nm
221 wuv 2.1 dufanmsAnusziuigalnlaefiszduazuuuindsazaunasandngaslidin

g7}
a a a

3.00 wavwuu 2.2 dudansanwrsvaulsgaesiiesiisususunils wiellseiunzuuundvdzaunaon

a o w

ndngnslaisinin 3.50 ananntugaudnuiididnauudansensienisgaunw Ineimans douas
uianssufuseandelfisunin duineiaianidinm wiefiiunisinnsanainaiaivimeluladnm
auAvimaluladiinim enmaniianin F9inen inunsgeamnsIITInTm granmnITILAEAT Asandon
wail Aanssaadl Ingmaniiialy Inermandnisinuas Inermaninisume Inermansinaluladnis
91vn3 Ve uduTiieades
2.22 naaeun1wrdanguiuaiuUsznAtudnine1ds 1309 LNAMNIRTFINAINAINITE
A8y dusutindnwseautudiafne
223 auanddsu q Wuluaudetaduuminerdomalulainszeomndnszuasiuie d1de
MsAnwsEuTuiinAng we. 2560 wavatuudlufiuid
225 auauiRsuq iilunmudetsiuivinedomeluladnszaoundmnszunsinie
filsioglunasivananlvieglunafidavesenansdifuinveundngns
2.3 Ugymuestin@nuinsnian
Laidl
24 nagnslunmsddumsifleudlolym/dediavesindnuilude 2.3
Taidl

10



25 wnumssutindnwuaggdnsansinuilusves 5 U

UAe. 2

WUy 2.1
. 4 FuutnAnwluksasnisAnw ()
TEAUTUY
2565 2566 2567 2568 2569
Ui 1 5 5 5 5 5
Ui 2 - 5 5 5 5
Ui 3 - - 5 5 5
334 5 10 15 15 15
Unidiafinaitazdnsanisanem - - - 5 5
Wuu 2.2
b PuntnAnwlunnazUnisfine (Aw)
2565 2566 2567 2568 2569
Ui 1 5 5 5 5 5
U 2 - 5 5 5 5
Ui 3 - - 5 5 5
Vi a - - - 5 5
33 5 10 15 20 20
Tndnfinainazdndanisdne - - - - 5
2.6 JUUTEUIRUA LAY
2.6.1 qUUTZIUTIESU (WY : un)
- Yauuszana ()

i 2565 2566 2567 2568 2569
JUUTZUNULRUAY - - - - -
suUsvanaudula 14,600 52,000 123,000 160,000 185,000

JUSWTU 14,600 52,000 123,000 160,000 185,000
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2.6.2 qUUIEUIUSIRE (M8 : UIN)

UAe. 2

- Yeuuszann
R 2565 2566 2567 2568 2569
. JUANEUNIT
HuLfou 2,820,000 3,102,000 3,412,200 3,753,420 4,128,762
ANMBULINU 100,000 110,000 120,000 130,000 140,000
CRISGRE 250,000 333,000 380,000 400,000 450,000
ﬂl’l’qfﬁﬁ} 350,000 400,000 450,000 700,000 750,000
SRR - - - - -
FT8BY 9 - - - - -
574 (n) 2,820,000 3,102,000 3,412,200 3,753,420 4,128,762
U, JUAINU
ﬁﬁﬂ?ﬁm‘ﬁ 200,000 100,000 100,000 100,000 100,000
Andinu - - - - -
Adagnasng - - - - -
33U (V) 200,000 100,000 100,000 100,000 100,000
34 () + (V) 4,020,000 4,255,000 4,682,200 5,333,420 5,848,762
PulnAnen * 5 10 15 20 20

Algarelun1sudng i Uudindeinel (a9am) 292,440 um

2.7 STUUMSANEN
wuutudoy wanduldmudeteduuminedumaluladnszaoundinsyunsivile 11dae
MsfnesEiuTdadnw WA 2560 wavatundlusiiui
2.8 msWigulaunuieinsedvnarn1sawsileussud1uunIng 18y
Wulusudededuuminerdomaluladnsyasdinainssunsinile 11028n15An8158AU
Todinfnw e, 2560 wazatuwluiiviu
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upe. 2

3. wdngmsuazensiaeu
3.1 wangms
3.1.1 unurbeinnaenvangns

WUy 2.1 50 NI
WUy 2.2 74 NI
3.1.2 lAT@amangns
WU 2.1
MAIYIVIAU a1 nIwhn
1U9AU 5 wuena
Ineinus 36 wUIwNn
NP AN 9 nuefin
I uden 9 wiyhn
JIUARBANSNENT 50 vilenn
LUy 2.2 NI
WAV IVIAU 59 NI
Jv109AY 11 wilefa
Inednus 48w
nUINIB G0N 15 nuein
I uden 15 %ueie
FIUNADAVANGNT 74 vghn

3.1.3 5183 M ULAAYVUIN IV AL TIUIUNUILAR
MAIUIAU (Required Courses)

WU 2.1
Fw1U9AY U 41 nuein
eI Fosein el (Ussene-UfuR-AnwAualnfienuLea)
040717103 wiallan1sisedugsdmiuimaluladdanm 3(2-3-5)
(Advanced Research Techniques for Biotechnology)

040717104  duuun 1 1(0-3-1)
(Seminar |)

040717105  duyun 2 1(0-3-1)
(Seminar 1)

040717201  Aneiinus 36

(Dissertation)
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S oL
040717101

040717102

040717103

040717104

040717105

040717202

SR
040717301

040717302

040717303

040717304

040717305

040717306

040717307

040717308

MIAIVIUIAU (Required Courses)

LUy 2.2
LAV U 59

Fosedvn

wialulag@anmseauadiaiuanaadelvg

(Modern Cell and Molecular Biotechnology)

%amﬁLLazmﬂIu‘Iaﬁ%amW%uqa

(Advanced Biochemical and Biotechnology)

wadansiTedugsdmivimaluladdanm

(Advanced Research Techniques for Biotechnology)

dunun 1

(Seminar 1)

fugun 2

(Seminar 1)

neinus

(Dissertation)

nuanIvLaen (Electives)

LUU 2.1 U 9
LUU 2.2 U 15
¥95187390

a

ol mssuiﬂsﬁu%um

(Advanced Protein Engineering)

%ﬂ’lﬂﬁiNLNLLVlU@aﬂﬂNEﬂ‘WN

(Modern Metabolic Englneermg)
aﬂ'ﬂﬂﬁillﬂi““U'J‘Uﬂ’ﬁsU'Jﬂq‘W‘Uquﬂ

(Advanced Bioprocess Engineering)
msﬁnm%’ugﬂuﬁqLs'q%'gmwﬁgﬂm‘%’qém%’uﬂizmumss‘ﬁamw
(Advanced Study in Immobilized Biocatalyst for Bioprocess)
MMINAIUILUUTI809IUTZUUNTZUIUNTTININ

(Modeling Development in Bioprocess System)
mslnesianstluanatugs

(Advanced Biomolecular Analysis)

FPransaumalseena

(Applied Bioinformatics)
w3esneiiugamanslumeluladdinim

(Genetic Marker in Biotechnology)

14

PUILAR

PUIWAR
YUILAR

upe. 2

Puumhein (Ussee-Ujia-AnuAuaiimenues)

3(3-0-6)

3(3-0-6)

3(2-3-5)

1(0-3-1)

1(0-3-1)

a8

Iuunleie (Ussee-Ujua-aneAunlnmenuied)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(3-0-6)



SHEIV
040717309

040717310

040717311

040717312

040717313

040717314

040717315

040717316

040717317

040717318

040717319

040717320

040717321

040717322

upe. 2

Forein Ui (Ussene-U§uR-AnwAuAIfIenLea)
weluladnanzidsaeadiugs 3(2-3-5)
(Advanced Cell Culture Technology)
weluladnadudugs 3(2-3-5)
(Advanced Gene Technology)

Ao luseauwad 3(2-3-5)
(Cellular Toxicology)

weluladTanimmagdunidtugs 3(2-3-5)
(Advanced Microbial Biotechnology)

ATIIMEMNNTWNNGuazIdgAans 3(2-3-5)
(Medical and Pharmaceutical Microbiology)

\ndneditugs 3(3-0-6)
(Advanced Pharmaceutical Chemistry)

wiatianengnuiailadelvy 3(3-0-6)
(Modern Phytochemical Technique)

anlynsalnUnamalulagdnnn 3(3-0-6)
(Spectroscopy in Biotechnology)

anulnsiazndnfaaisssud 3(3-0-6)
(Herb and Natural Products)

Tnvuiugeansadel 3(3-0-6)

(Modern Nutrigenomics)

Usingmaaiiewdugimanaluladianm 3(3-0-6)
(Advanced Transport Phenomena in Biotechnology)
WaNNITkazN13UsTENAlEn1InTITANIHIN M 3(3-0-6)
(Principles and Application of Biological Sensing)

WAlULAELTAINE N UNALIY 3(3-0-6)
(Renewable Energy Technology)

v»mtuLﬂusﬁﬂizﬂaummazuimmiu 3(3-0-6)

(Entrepreneurship and Innovation)
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upe. 2

3.1.4 LEAIUNUNITANEN

SRAIYN

040717103

0407173xx

0407173xx

040717104

SN
040717105

0407173xx

040717201

SV
040717201

SV oL
040717201

LUU 2.1 (3 A1ANISAN®N)

U 1 anAms@nwi 1
mhefin Uisee-UfUa-Annauaiwieiiesd)

Fosredn
wadansifetugsdmiumaluladanm 3(2-3-5)
(Advanced Research Techniques for Biotechnology)
A naen 3(X-X-X)
(Elective Course)
A uaen 3(X-X-X)
(Elective Course)
duuun 1 1(0-3-1)
(Seminar 1)

31 10 wiwhn
Ui 1 ;anisdnund 2

Fos1e3mn mhein (Ussee-UfUR-AnwiAuain o)
fuuun 2 1(0-3-1)
(Seminar 1)
A nden 3(x-x-X)
(Elective Course)
Weinus 6

(Dissertation)
9 10 wuwAn

Ui 2 aamsAnuil 1
Foein mhefin Ussee-ufUa-AnnAuaineiied)
einus 9
(Dissertation)

59 9 WA

Ui 2 aansfnuni 2
Foein miefin (Usee-UfUR-AnwnAuainiedied)
eInug 9
(Dissertation)

3 9 wena
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upe. 2

Ui 3 aansdnedi 1
EliGeiy Fos1e3m mhein (Ussene-UfUR-AnwAuainleiied)
040717201  Anentnus 9
(Dissertation)
3 9 wiwhe

Ui 3 mansdnedi 2
eIy Fosein mhefn Usseng-UfuR-AnmAuninienites)
040717201  Anendinus 3
(Dissertation)
3 3 wwde
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SN

040717101

040717102

040717104

N GRLA

040717103

0407173xx

0407173xx

040717105

WA
0407173xx

0407173xx

0407173xx

upe. 2

LUU 2.2 (4 n1ansAne)

U 1 aansfnuil 1
mhein (Ussne-UfUR-AnwAuaienefe)

Fose3w7
walulagTinmseauadiayiuanaadelng 3(3-0-6)
(Modern Cell and Molecular Biotechnology)
Fuafuazmeluladtannduas 3(3-0-6)
(Advanced Biochemical and Biotechnology)
funun 1 1(0-3-1)
(Seminar 1)

9 7 e

U 1 anAmsAnui 2
miefin (Usene-UfUa-AnunAuainenieiies)

Fos1ein
wadansiTedugedmiuimaluladdanm 3(2-3-5)
(Advanced Research Techniques for Biotechnology)
AN 3(x-x-X)
(Elective Course)
AN 3(x-x-X)
(Elective Course)
Fugun 2 1(0-3-1)
(Seminar 1)

3 10 wuwAn

Ui 2 aans@nendi 1
Foein mhefin Ussee-ufUa-AnnAuarIn e
A uden 3(X-x-X)
(Elective Course)
Juden 3(X-%-X)
(Elective Course)
o den 3(x=x-x)
(Elective Course)
9 9 WA
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SN
040717202

YN
040717202

SN ki
040717202

IV
040717202

SN
040717202

upe. 2

Ui 2 mansinudi 2
Fos1e3n mhein (Ussee-UfUR-AnwiAuaiinleiie)
ANYIRNUGS 9
(Dissertation)
3 9 wiwhe

Ui 3 aan1s@nedi 1
Fosein mhefn Usseng-UfuR-AnnAuniinienites)
Inginus 9
(Dissertation)
3 9 wde

Ui 3 mensdnwdi 2
Fosein mhefn (UsTne-UfUR-AnwAuaIwaeied)
Ineiinus 9
(Dissertation)
39 9 wwhn

Ui ¢ aans@nend 1
Foein miefin (UTsee-UfUR-AnwnAuadnledied)
eInus 9
(Dissertation)
3 9 nlwhe

Ui 4 mansdnwd 2
Fosrein mhefn (Ussene-UfUR-AnwAuaieieiied)
Ineinus 12
(Dissertation)
3 12 nwhn
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upe. 2

3.1.5 AN8FUI8IIEIN

040717101 wAlulagFinmsziuwaduazluianaadelny 3(3-0-6)

(Modern Cell and Molecular Biotechnology)

JdsAuneu ;- lad

Prerequisite : None

M3fnyIUBaENAITY 1wad waranasveead audiuaglassairsvesanstluianaiidday
Tassafrauazwiniiveslusiu uazaaunamansioules msdwiudonanieluead msdeiundaly
szuuTanm Tassaanazuiifiveawad Tassaiaazniifinisvudwendeviumad msiasginisds
Fuanaenvadiemaluladiiviuats nsulsivengad nsiaunduwadedndime nmslaseinng
W smevesgadssmaluladadeingl

Advance in depth study related to cells and cell cycles; property and structure of
major biomolecules; protein structure and function; enzyme kinetics; information flow in cell; energy
flow in biosystem; cell structure and function; membrane transportation signaling analysis of modern

technology; cell division; cellular differentiation; cell death development analysis.

040717102 Fuafuazmaluladdinmdugs 3(3-0-6)

(Advanced Biochemical and Biotechnology)

Adsruneu Tl

Prerequisite : None

nsfnutugdlulasaiiaasnssuaunsunuediuesastaluiana Anuduiusosans
Faluanadsildin anuduiusvesnszuiunimaneulsifumadanianaluladfan wuazimnssy
N32UIUNINNTINN walulagTinmadislmiluiainssutieiinazsmalulagnisdn walulagdanan
N1991913 Mugimnssuaans gathinergramnssy maluladtnmiudundon

Advanced study in structure and metabolism of biomolecule; relationship of
biomolecule in living organism; relationship of enzyme production process with biotechnology and
bioprocess engineering technique; novel biotechnology in biochemical engineering and
fermentation technology; food biotechnology; genetic engineering; industrial microbiology;

environmental biotechnology.

040717103  iadiansidedugedmsumaluladanm 3(2-3-5)

(Advanced Research Techniques for Biotechnology)

FteRunou Tl

Prerequisite : None

wadiamsitedugsiiieidostuinerdnusmanealuladfinm manneiadfiiounga
fumsiieszsideyalasnislélusunsudniagy msliieiesiiotinsies mswiouenansiduduatunis
INeEns

Advanced research techniques in biotechnology dissertation appropriate statistical
analysis for data interpretation through package programs; analytical instrument usage; scientific

manuscript preparation.

20



upe. 2

040717104 &uuwn 1% 1(0-3-1)

(Seminar 1)

Idsauneu ;- lal

Prerequisite : None

nsusssgluideiiisadesiunuisomaluladfanmdugs Insinensanianislu
WNInedBuamieuABuen warnsiauenuiteldsunsitunlunsansivnnsseRuuwea
Fisavilaedndnw

Lectures on topic related to advanced biotechnology research by presenter from
inside and outside the university and presentation of research topic in an international academic

journal of student’s preparation.

040717105 d&uuwn 2% 1(0-3-1)
(Seminar 1)
J1sdunen : 040717104 &uyun 1
Prerequisite : 040717104 (Seminar I)
nsussssluidefiistesiumiadomealuladdinmdugadsszend Tasinensanii
melunminerdonasnthsnuneuen wagnisiaueruimnnuisefisarilaeindnwm
Lectures on topic related to advanced applied biotechnology research by presenter
from inside and outside the university and presentation of student’s progress research topic.

040717201  Fneinus 36

Dissertation

sAuneu ;- lad

Prerequisite : None

dunsAnwsednnlddesnin 12 wiein Wauilasessineinus geulassssinednus
Fupiuagyinddemedumaluladinm Wewinerdnud aeutestuinerinud Weounaauffinid
ansaffanilunsansszivnunnAviedsissimadnmsfilinsinandindunses feglugndoyasesu
unnwAnduiensu edhades 11509 uartiaussiofusyyussduumnudnisenunsssyuneld
nsifuguaduntvuaraunnlngnuznIsuNsivinm thiauessnuaufiidiua 4 af (1
ndarantansSew)

Passing at least 12 credits of coursework; proposal development; dissertation proposal
examination; discovery and conduction research in biotechnology; writing dissertation; dissertation
defense examination; writing at least one manuscript for publication in international journal or peer
review journal in accepted international database and present on international conference with
languages and quality control by supervision of advisory committees; Presentation progress report

4 times (1 time/semester)
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upe. 2

040717202 Fngniinus 48

Dissertation

sAuneu ;- lad

Prerequisite : None

HunsAnw el idesndt 24 wulein Mulasesadnednus goulasessivendnus
Funiuagyinddemeiumaluladdinm @ewinerdnud asutestuinerinud Weounaauffinid
ansaffanilunsansszivnunnAviedsissimadnnmsiilinsinandindunses eglugndoyasesu
uA egetien 1 1309 wariiaueseiuszyussAuuATTssnunTUszguaneldnsitugua
funwnazauamlnganznsTINTIUTN Tnsunanuiitiausatuasysal Isumsausilusony
ﬁuﬁawmmsﬂswm%ﬁmi Fafuiensulitosnin 1 Bes vnauesisnumnuduingiuu 6 ads (1
adaaniamsSew)

Passing at least 24 credits of coursework; proposal development; dissertation proposal
examination; discovery and conduction research in biotechnology; writing dissertation; dissertation
defense examination; writing at least one manuscript for publication in international journal or peer
review journal in accepted international database and present on international conference with
languages and quality control by supervision of advisory committees with at least one full paper

accepted to publish as a full proceeding; Presentation progress report 6 times (1 time/semester)

040717301 Amnsaulusiudugs 3(3-0-6)
(Advanced Protein Engineering)
Fdeduney Ll
Prerequisite : None
nsnwdugsluautifiveslsfiu wdnnisimnssuldsiu Tassguveslsiiu nisviwne
Tasaadlusiu navedlasiadauazmiiilenseoniuulusiu msdauUadusiulasliiwusianssy
Advanced study in protein property; principles of protein engineering, protein
conformation; structure protein prediction; structural and functional consequences for protein

design; protein engineering by genetic engineering method.

040717302 Arminssuuunueanasiolny 3(3-0-6)

(Modern Metabolic Engineering)

Fvadunou ;- 1l

Prerequisite : None

ANudIAyaimnssuunuadnadelvl nsruiunIswwvednvenead Unsenniely
a8 m’:?muaml,azmﬁﬂmﬁﬁmLmuaaﬂ nMIazlATIZRNaNdUeINIUean ﬂﬁﬂw@mwgﬂ%maﬂ
WUMURAN NITIATIZULATITBLNVIUBEN

Importance of modern metabolic engineering, cellular metabolic process; cellular
reaction; metabolic pathway regulation and manipulation; determination and analysis of metabolic

fluxed; metabolic control analysis; metabolic network analysis.
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upe. 2

040717303 ”3mﬂiimmsmums%’;mw%ugjﬂ 3(3-0-6)

(Advanced Bioprocess Engineering)

FdsAuneu Tl

Prerequisite : None

WUUAIE0INNANAAIAATU0INTZUIUNITTIAME IS UNSHITALUUNg wuulau was
wuuseLios Lﬂ%ﬁ]dﬁ@ﬂ’mﬂﬁJﬂi%UQUﬂ’li‘Wm%’mﬂw Jaunaranivesufiseneulel saunamansvaanis
LA3YRIRAUNTY BRTINTIEFUANTN N15ATNNENIUI INATIANITLENNIINIEANKAENIBAT NITANKEN
weluladmausy myadauaznisuenlagdzdidninsinsdauazlasulnns il sugaaniveenssuiuns
I NMSUITHUTEURUNUNTHER

Mathematical model for batch, fed-batch and continuous fermentation bioprocess;
bioprocess instrument control; kinetics of enzymatic reaction; kinetics of microbial growth; substrate
consumption rate; product formation; physical and chemical separation techniques; crystallization;
membrane technology; extraction and separation by electrophoresis and chromatography;
bioprocess economics; cost and benefit of in bioprocess investment.

040717304 msAnwugslufusdnmitgnaisdmiunszuaumsianm 3(3-0-6)

(Advanced Study in Immobilized Biocatalyst for Bioprocess)

Futaduneu 1l

Prerequisite : None

andAvesgaduaziouled nsndnwaduazioulesd audRvesdings Bn1snTedasadinm
wuugadu wuuiuszlauauilazuuuinds aulfavesinsalanIunain1snia Iaunamanivaeiingg
Fanmitgnazs mseenuuuisfneal nisliuselovimagnamnssunagaauieadeatumeluladiv

Property of cell and enzyme; production of cell and enzyme; property of carrier,
biocatalyst immobilization with adsorption, covalent bonding and entrapment; property of
biocatalyst after immobilization; kinetics of immobilized biocatalyst; reactor design; application of

in industry and relation to new technology.

040717305 NSRRI UUTIA0IMUTZUUNTEUIUNSTINN 3(3-0-6)

(Modeling Development in Bioprocess System)

FdsAuneu Ll

Prerequisite : None

warnansvosszuuTinmitlinnududeu awduiusseninanguadunid Ussvinswasly
FYUUTTINYIAMALTEUUUTLYNA NYUDINTEUIUNITNINIEAMLAzLATIIaUNaAIansvasUfisen
LL'U'URTW@E]WINﬂﬁﬁmmam%mawﬁﬂgmmjm'ﬁa'whu N1IATIVADULUVINADY NITUIAINITITLND VDY
NIZUIUNITTININ mi‘m@hmmzﬁﬁmium%ﬂﬂﬁ

Dynamics of non-complicated biological system; relationship of microorganism group;
population consortium in natural and applied systems; physical and chemical process principles
of reaction kinetics; mathematical model of transport phenomena; model validation; bioprocess

parameter fitting; process optimization.
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upe. 2

040717306 mThaTwiansTiluanadugs 3(2-3-5)

(Advanced Biomolecular Analysis)

FwdeRuneu : Ll

Prerequisite : None

wann1siiTgivesiiduie sy toules luifu uagaflulensm nszuruntsuenuians
wagnsfigaiendnualvesanstaliana autdnaeiidndvesansiluana quimadanmuesans
Flana dunInIeTEninansTIluana

Analytical principles of DNA, protein, enzyme, lipid, and carbohydrate; purification and
identification of biomolecule; physio- chemical property of biomolecule; biological activity of

biomolecule; biomolecular interaction.

040717307 Fransaunadszens 3(3-0-6)

(Applied Bioinformatics)

dsAuneu - Tl

Prerequisite : None

msUszgnduaznIsiasegidisuuavesiiduenazlusiudelusunsuvatas maSeudieu
arnuLvaLuUnaneidusaglusinsy CLUSTAL W n1sassuuuieudulied@nuitauinisiielusiunsuy
Bioedit NM5ILATITUNTHENIDBNVDIBU NsVinuelATIas19adlUTAUAE ExPASy

Application and analysis of DNA and protein sequence using BLAST; multiple sequence
alisnment by CLUSTAL W program; phylogenetic tree construction using Bioedit program; gene

expression analysis; protein structure prediction using ExPAsy program.

040717308 teRosaneugaanslumaluladiinm 3(3-0-6)

(Genetic Marker in Biotechnology)

Fwdadunou : il

Prerequisite : None

wailalunsusniedesmneluanalagliadu ordlonloadl 015efid Lotoviuead waleadi
waglulasuaviiialadt wdesnnelianalunsdndoniug wiewunsluanadiniuanuvainvanevig
Fanm mIszyetesmngluanadmiunrudtusmeaiugnssy

Technique in identifying of genetic marker using SNP, RFLP, RAPD, AFLP, SSCP and
microsatellite; genetic marker for breeding selection; molecular marker for biodiversity; identifying

molecular predictive marker for genetic association.
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upe. 2

040717309 wialuladmaimeiiioneadtugs 3(2-3-5)

(Advanced Cell Culture Technology)

JvdsAuneu 1l

Prerequisite : None

mfImMThnssiasLeed nadaUsenlevenisiasuraslunasannass eIaed
wad IrAveuaraninuindenvengadiniziAss masisuvadUsuniuaznisairasadlal waia
mswzidsaiiade nsidssiigeuluszeriduduusle miLﬁU%“ﬂmLL@zMU@&J@mmWL%aﬁaﬁ
nslauflngeddng nmanmeduuszidndsudeulueadlal nsussgndlfivadlunisnsnaeuniny
Wuiwreimaa

Advance of cell culture; aseptic technique in in vitro cellular culture; culture media;
biology and environment of cultured cell; preparation of primary cell culture and establishment of
cell line; tissue culture technique; culture of embryo in embryonic stage; prevention cell line quality
control and preservation; animal cell cloning; detection and contamination removal in cell line;

application of cell in cytotoxicity assay.

040717310  imelulaBymsBudugs 3(2-3-5)

(Advanced Gene Technology)

Fuaduneu 1l

Prerequisite : None

nsUszgniliinaluladinouduuwimidule wissmnefidue memduiiaula nsadi
laurvestu mndrdnoutuuwilusiu AdiTindaudsiusnssn Butidn madnedlun vsndedulan
wazlushloy

Application of recombinant DNA technology; DNA marker; isolation of gene of interest;
gene library production; recombinant protein production; genetically modified organism; gene

therapy; genome; transcriptome and proteome analysis.

040717311  fiwineiluszAuigas 3(2-3-5)

(Cellular Toxicology)

Jdenunou : Ll

Prerequisite : None

fiwine1 slavesiviaznalnnisiiniiviewad Aleinvesfiy navesfivdoasiugnssy
navesiuwludonisniigrelusiu navesienoaieazlusienie n15v1a1897828v09RY NITUANY
NMINAERURTIULUUIIa095EAUWad N1sNadaURYluLUUIIaesdnd N1T3ATIERLaLeAUT18WIT0TTY
NNAURNYINYN

Toxicology; toxin type and mechanism of cytotoxicity; half life of toxin; effect of toxin
in genetics; effect of toxin in protein pathway; effect of toxin in body organ; organ destruction from
toxin; detoxification; toxification in cellular model; toxification in animal model; analysis and

discussion on toxicology research.
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040717312 wieluladtanwmeauniddugs 3(2-3-5)

(Advanced Microbial Biotechnology)

Ftduneu ;- 1l

Prerequisite : None

nsfntaenkazn1susulgeaneiuslunssuiunisndn wdnduaiainnisndn n1suen
wAnAaTaNgauntd nstheduniduaznansueilulduselovillugnamnssy dandew Lndvnssu
NITLNNE NITLNEATLAZNAIIUNALNY ﬁyugmﬁmw%’wéﬁumqf]muipﬂﬁl,?{m%’aqﬁumﬂiuiaﬁ%amw
NAUNTY

Strain selection and improvement in fermentation process; fermented product; bio
separation of microbial products; application of microorganism in industry, environment, pharmacy,
medicine, agriculture and alternative energy production; basic of intellectual property related to

microbial biotechnology.

040717313 aYIINYIMNNTUNNEUALNFVANENT 3(2-3-5)

(Medical and Pharmaceutical Microbiology)

Ftadunou il

Prerequisite : None

a3V IneluNISANYIINSUNELaingvmans NMSANIFUFIINET @358 LLNUeaTY
MaaSy MIunTiug nsmuausarnIshIngBunis aruduiuivedeaduantegdunidineliAnlse
nalnvesnisinitelsa n1smeuauewesineiioiian1sinde ﬂﬁlﬂﬂ’]igﬁlﬂﬁéhUQa%W nstseiulay
N1355N¥ ¥ANNITLAZMALANIRaTIING

Microbiology in medical and pharmaceutical study; morphological study; physiology;
metabolism; growth, reproduction, control and eradication of microorganism,; relationship of host
and pathogenic strains; mechanism of disease infection; mechanism of pathogenesis; host response
to infection; mechanism of bacterial resistance to antibiotics; prevention and treatment;

microbiological principles and technique.

040717314  indmiafiduge 3(3-0-6)

(Advanced Pharmaceutical Chemistry)

rdeAuneu Tl

Prerequisite : None

auimigalaseassnaziall mm*jaqlwiaﬂﬁﬁ%awaqmiﬂizﬂauﬁaaﬂqwéma%amw
A5UsTNOULTIMU uiasningn Lﬂé’ﬁmauwamam%mmmﬁﬂiznauﬁaaﬂqméma%amw ndvnarans
LLa%ﬂabLﬂﬂ’liE]E]ﬂimé

Structural and chemical property; reactivity of bioactive compound; complex constituent;
genesis of pharmaceutical; pharmacokinetics of bioactive compound; pharmacodynamics and made

of action.
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040717315  wadanangnualadsing 3(3-0-6)

(Modern Phytochemical Technique)

FreAunou : Tad

Prerequisite : None

weadansadauwazniswenarsdrfgluivayulng 38015l aunsuIsIuveiy
awnlvsalnd ssdusznaumaniivesiivayulns n1snsiatendnualvesayulng nszuiunsduasien
asdAgy ﬁmﬁamiaxmaLLazm'ﬁLLsmaﬁImLaqamaaﬁmaaﬂmﬂaaﬁﬂszﬂauﬁﬁﬁﬁy

Extraction and separation techniques in herbal plant; chemical method; plant
taxonomy; spectroscopy; chemical constituent of medicinal plant; identification of herb; synthesis

process; solubility and molecular separation property of plant from plant compound.

040717316  awnlnsalnUniamalulagdinn 3(3-0-6)

(Spectroscopy in Biotechnology)

dsRuneu « lud

Prerequisite : None

ngunuauningalnl dansthiloasaninsalny uialasuilnns il wuaauninsiuns
dunssnaninsalnluazdaedesuuniuanislaguuudaininsalnl nisiigatiiondnuaivesansdunsd
uazgnslasiaiavesasdunidanansusenauiieangrisnisdanm

Theory of spectroscopy; ultraviolet spectroscopy; gas chromatography; mass spectrometry;
infrared spectroscopy and nuclear magnetic resonance spectroscopy; identification of organic

compound and structure elucidation chemistry of bioactive compound.

040717317  ayulnsuazHani s ssuYIf 3(3-0-6)
(Herb and Natural Products)
Fwdedunau : Ll
Prerequisite : None
n1sasisenanunivasayulnslagidlasuilnn il nmsmidsuiuasdrAylagisniuad
TassnlynsifinuuiBeuts msfigatiiendnuilasunlnnsiil msmanugnaes asusiud) analbuay

a

pniidefiolunisieseien nalnnseengrdvesansddny Jeulvmunzauiigaluninfuies Wi
LRUNTEY

Identification by chromatographic method of medicinal plant; chemical guantification;
thin layer chromatography; chromatographic fingerprint; accuracy determination; precision;
sensitivity and reliability for repeated analysis; mode of substance action; optimum condition to

harvest.
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040717318 lnvuiugenansadelnl 3(3-0-6)
(Modern Nutrigenomics)
Freunou : Tad
Prerequisite : None
NAYDIATOVIH BN SUARIDDNUBIBU ﬂ’TﬁF’DUQNﬂWSLLﬁﬂQ@@ﬂ%BGQUﬁL?{S'J%@QﬁULNLLV]Uﬁ)a%N
VNATDINT ﬂ’]’iLaEJﬁiJﬂﬁ NSLERIDDNUDIDY
Effect of nutrient on gene expression; regulation of gen expression related to nutrient

metabolism; imbalance gene expression.

040717319 Usingnisaitheintugemnameluladdanm 3(3-0-6)

(Advanced Transport Phenomena in Biotechnology)

dsduneu Ll

Prerequisite : None

Anunilauaznalnvesnsanewlumudy nsnszansanud lunisivanuusiuiseunas
wuuduty a:umifm?LﬂﬁﬂuLLUaﬂiuszuuqmwgﬁﬂaﬁ nsiiauseu nalnvesnsaieinauiounay
WA N3Nz illurewds aumimimﬁSuLLﬂaawﬁququsxuuﬁqmmﬁhjmﬁ MSWNINTEANY
warnalnreIN1sanewmInaans n1snsransadNtuluve sl

Viscosity and momentum transport mechanism; velocity distribution in laminar and
turbulent flows; equation of change in isothermal system; thermal conductivity; mechanism of heat
and energy transport; temperature distribution in solid; equation of change in non-isothermal

system,; diffusivity and mass transport mechanism; concentration distribution in solid.

040717320  dnN5uaN1sUTEENALEIN15NTIVINNITINN 3(3-0-6)

(Principles and Application of Biological Sensing)

Foaduneu ;1

Prerequisite : None

ANNITIVIANWTIN A IETINeTVINGT NMIRTIRTUMIERaazaUntngalnt nswenn
LAZAATIAASBINTIVTAMTAT MsTnesiUsznaunsasiamdhinmiuaiwsiniameadanm
nMsansnTaianstinnsetygussivg msvszgndliiaiesmnataniedinmlugaamns
LNUATLASTININ

Principles of biological sensing using molecular biology; optical and spectroscopic
detection; integration of biosensing element into biosensor; development and miniaturization of
biosensing device; development of artificial intelligence-assisted biosensing application of biological

sensor in agricultural and biological industries.
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040717321  wAlulagwasunaunNy 3(3-0-6)

(Renewable Energy Technology)

FvdsAuneu 1l

Prerequisite : None

mﬂ%wé’muuazm%’wa’msﬁsﬁmﬁ A1SVIALARAUNTNEINTTTIUYR WASINSINUNAUNY
mslusslevinntagwdofionenainvnsuazgramnssulunsnandomasdinndemaluladng
msinuss 1adl wasdanan Ustlevivesvaluladiifuinsdeduindon

Utilization of energy and natural resource; shortage of natural resource; renewable
energy source; utilization of agricultural and industrial wastes for biofuel production using

agricultural, chemical and biological technology; green technology benefit.

040717322 adugusznaunisuazuinnssy 3(3-0-6)

(Entrepreneurship and Innovation)

Fwdadunou : il

Prerequisite : None

mnfsmuduiiuszneunts msahausstumalalunsGudugsia maieszsiuual i
nsnarauazivelulad indesilolunisiauiuuudiansgsia msiseignAingudmune nsiaun
ANMUANAT19ATIA N1sBanLUUKAETRIUINER Al uinnssudmTuguseznaunis n1seenuuy
Waudnnssy nMsnaakarn1sRudmiuguseneuns meadan1suiauewuuingadssng

Entrepreneurship concept; inspiration for starting a business; marketing and technology
trend analysis; tool for business model development; target customer analysis; creative thinking
development; new product design and development; innovation for entrepreneur; innovative

design; marketing and finance for entrepreneur; business model pitching technique.
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