nangasImeAEnsIiNdn 1913 malulagyinaw (MBT)

(mangnslus w.A. 2559)
Wadaun1ansanw7 1 Un1sanen 2559

ﬂl a LY a aa
Yousyey : IenmansuinUadie (nalulagdinin)

. (walulagdanin)
Master of Science (Biotechnology)

M.Sc. (Biotechnology)
INUIUNUILAANABANANE AT

lasea3n9vamangns
LNU N LWUU N 2
ANINIYIUIAY
Av109AY
Inefinus
BUINIYADN
v uden

36 wWUwAn

24 wuqena
12 wwha
12 wieda

12 wiwhn
12 wiefn

FIUNRDANANGAT 36  viUawein

segzanlun1sAneEn

Wulumaudedasuuminedomealuladnseasundinszunswile 11een1sanwseautugindnm

s lunangns

WNINIVIUIAU (Required Courses)

AY109AU (12 wiiaenn)

AV Has1e39n IUIUNLUBAN (UTTE8-UHUR-Anudlenuias)
040715101 wialulag@inmssiuwaduaziuana 4(4-0-8)
(Cell and Molecular Biotechnology)
040715102 FuefuazmealuladTinmdugs 3(3-0-6)
(Advanced Biochemical and Biotechnology)
040715103  wiadamsisudgmsumaluladanin 3(2-3-5)
(Research Techniques for Biotechnology)
040715104  duuun 1 1(0-3-1)
(Seminar 1)
040715105  &uuu 2 1(0-3-1)
(Seminar 1)
NUINUS (12 widenin)
IWEIY Foseivn FIUIURUAA
040715201  Aneinus 12
(Thesis)

NI AeN (Electives)

v uden (12 wilehn)
WAV

040715301

Y9583
Yyansauna

(Bioinformatics)

uumiaein (Ussene-Ujua-Anedaenauied)
3(2-3-5)



040715302

040715303

040715304

040715305

040715306

040715307

040715308

040715309

040715310

040715311

040715312

040715313

040715314

040715315

040715316

040715317

040715318

040715319

040715320

040715321

040715322

040715323

\Sesvaneiugaans

(Genetic Markers)

Aminssulusiu

(Protein Engineering)

a5 inewesAuvIEiugs

(Advanced Microbial Physiology)
ANNTIATILREN3TIENA

(Principle of Biomolecular Analysis)
weluladnsmneidossad

(Cell Culture Technology)

walulagniegu

(Gene Technology)

IFINITULULNUDAN

(Metabolic Engineering)
AmnssunszuiunsTanmiugs

(Advanced Bioprocess Engineering)
ﬁ’aLﬁ'q%’gmwﬁgﬂ&ﬁ’qﬁm%’vﬂWUWﬂﬁ%amw
(Immobilized Biocatalysts for Bioprocess)
MIESUUUTIADY tagnsideuiuulussuunseuIunsTInw
(Modeling and Simulation in Bioprocess System)
wiAlulag¥in1nmnagaunsd

(Microbial Biotechnology)
Tnslulefnuaznslulefnmalulad
(Probiotic and Prebiotic Technology)
weluladTnmdwandoudugs

(Advanced Environmental Biotechnology)
wAlulad LA NeINTNALNY

(Renewable Resources Technology)
nsUdauarn1IAIVANTENFESURTIY
(Hazardous Waste Treatment and Control)
weluladFanndmsumstdaide
(Wastewater Biotechnology)

Wsunsudusaguuazmsuszendnmisldnuimelulagtinmdaindes

(Software Packages and Applications for Environmental Biotechnology)

FATIINYMNNTUNNE LN dyenans
(Medical and Pharmaceutical Microbiology)
NN LA

(Cellular Toxicology)
wieluladTanmiilenisansisasae
(Biotechnology for Public Health)

WndvLadl

(Pharmaceutical Chemistry)
\30sdINNARS IS TINYR

(Cosmetics from Natural Products)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(2-3-5)

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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)



040715324

040715325

040715326

040715327

040715328

040715329

040715330

040715331

LHUNSANE

wiallanangnwadl

(Phytochemical Techniques)
nsUszandanivsalaUniamalulagdinim
(Application of Spectroscopy in Biotechnology)
NSAIUANANN AL LLNTUAZKENTUTIETTUYA
(Quality Control for Herb and Natural Product)
Lnyuiugaans

(Nutrigenomics)

PRANIAUUNUBAN

(Metabolic Biochemistry)
Unngmsaitiemdugamanalulagdanm
(Advanced in Transport Phenomena in Biotechnology)
wlululowuiwes

(Nanobiosensors)

Tulowuwesuszend

(Applied Biosensors)

WY N WUU N 2 (4 n1AnSAne)

SHaEYN
040715101

040715102

040715104

040715XXX

e
040715103

040715105

040715XXX

040715XXX

I 1 anamsAnedi 1
FoseIn

walulagTinnseruaduasluana
(Cell and Molecular Biotechnology)
Fuafuazimaluladianmdugs
(Advanced Biochemical and Biotechnology)
dunun 1
(Seminar 1)
Jden
(Elective Course)

3791 11 wdeha

I 1 anamsAnendi 2
Fosreivn

wiatian19Idgdwmsumalulagdinw
(Research Techniques for Biotechnology)
duuun 2
(Seminar 1)
A den
(Elective Course)
A deon
(Elective Course)

3724 10 wudleha

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

FUIUNUILARN
4(4-0-8)

3(3-0-6)

1(0-3-1)

3(X-X-X)

UIUNULBNA
3(2-3-5)

1(0-3-1)

3(X-X-X)

3(X-X-X)



U9 2 aAnsAnen 1

WA Foseivn FIUURUINA
040715XXX  Jynden 3(X-X-X)
(Elective Course)
040715201  Aneinus 5
(Thesis)
3724 8 wqena
I 2 mansinwnidi 2
WA Fosredvn FIUURUINA
040715201  Aneinus 7
(Thesis)
324 7 wqena
A195U18918391
040715101  wialulagPnnszauwaduagluana 4(4-0-8)
(Cell and Molecular Biotechnology)
Jdsduneu il
Prerequisite  : None
\Wad LaveTveNYad andAuarlasiairsvesanstiluanafiddny Tassaiie uazmiivedlusiu
wulgdiuazaaumans nisdeiudeyanigluad nsduiundsulussuudinin lassadauas
wihilveswad lassaiinagniiinisvudsveanderuivad nslinsginsdsdyyinveasadse
waluladiiviuats nsulsivensad nsiaunduwadsiad g mdnsginsiauiuagnns
mevodwaamealuladade v
Cells and cell cycle, properties and structure of major biomolecules, protein structure and
functions, enzyme and kinetics, information flow in cell, energy flow in biosystem, cell
structure and function, cell signaling analysis of modern technology, cell division, cellular
differentiation, cell death and development analysis.
040715102 Fuafinazimaluladianindugs 3(3-0-6)
(Advanced Biochemical and Biotechnology)
dsduneu  : Lidl
Prerequisite  : None

Tulassadauagnszurunsuunuedduvesasdaliana amduiusvesansluanadeddin
AmduiusvesnsyuumnaseulzliumadanavaluladTinin wazienTsunszuIUNITMNT 10N
finsnnveamaiialunlg neauwalulagfinm Imnssuduaiuazmalulagniswin waluladdiniw
NS WUsIMNTIAERT 98T inengaevnTsl uasmAlladTanmeudanden

Structure and metabolism of biomolecules, relationship of biomolecules in living organism,
relationship of enzyme production process with biotechnology and bioprocess engineering
techniques. Potential of novel techniques, in biotechnology to improved performance in
various industries such as biochemical engineering, fermentation technology, food

biotechnology, genetic engineering, industrial microbiology and environmental biotechnology.



040715103

040715104

040715105

040715201

watlandedunsumalulagdanin 3(2-3-5)

(Research Techniques for Biotechnology)

JdeAuneu ;- Lifl

Prerequisite : None
wadlansidefiieadesiuineninusmanaluladiinmdeadenldadffivanzautiudnvusay

wazdoua msldesestiolnszi NsAUATILAEIATIEITRLA NMTIATENENANTIRENIINGIMIEaNS
Research techniques involving with the biotechnology selected the student, appropriate

statistical for data interpretation, instrument usage, literature survey and scientific manuscript

preparation.

dunun 1 1(0-3-1)
(Seminar 1)

Jdsduneu - lud

Prerequisite  : None

ASLATYULDNETT miﬁhLauaiumsﬁ’uumua::miaﬁ‘diwEJ Lﬁaﬂﬁﬁamu’?é’]’aLLasmﬂﬁﬂﬁmaﬂﬂ
nesumAlulagTInm
Document preparation, presentation and discussion of the interested topics and

techniques pertaining of biotechnology.

dunun 2 1(0-3-1)
(Seminar 1)

IdeRuneu  : 040715104 duuun 1

Prerequisite  : 040715104 Seminar |

duAunazAnyiiidenuraulamanaluladdinm nsuiEusNauLaENS ey 18U NMTI9Ial
HaU wagdmilUawesietauenaniluiisyyaivnsg
Search and study biotechnological topics of current issue for oral presentation, written

report with discussions and poster preparing for conference presentation.

Inefinus 12

(Thesis)

Jnderunen  : amsiloulunuiainderuldteenin 6 wiheinuasudinividenlitesnin 9
YN

Prerequisite  : Registered at least 6 credits of required courses with at least 9 credits of
electives

mMsnnaenidgnmsasisemsdaaszimalulad msuAdgmaumalulad@inin msnususu
doya Mmyesevideya uazmniiauenany MeldmsmunuveeIgitnm
Experimental research technologies or synthesize technologies, problem solving in

biotechnology, data collection, data analysis and presentation under adviser’s vision of advisor.



040715301

040715302

040715303

040715304

Fransauwme 3(2-3-5)
(Bioinformatics)
Jdsduneu Ll
Prerequisite : None

mMywATIzRaRUIUaYe s weLaylUAumelUsLnsH BLAST maiUSsuliiudduiuanuumane
w@usaelusunsy CLUSTAL W nisadianuuskuiuldaednuidtauinissielusinsy Bioedit
MTIATIZANILAAIDDNTDITY Lazn1svinunelassasisveslusiunie

ExPAsyDNA and protein sequence analysis using BLAST, multiple sequence alignment by
CLUSTAL W software, phylogenetics tree construction using Bioedit software, gene expression
analysis and protein structure prediction using ExPAsy program.

\nSevsneiugmans 3(3-0-6)
(Genetic Markers)
wdeduney @ 040715101 nalulaginmseiuwaduazliana
Prerequisite  : 040715101 Cell and Molecular Biotechnology)
ﬁ&l'mLLaxLWﬂﬁﬂﬁiﬁum‘iLLﬁlﬂLﬂ%‘IEN‘MiJ’]&JIiJLaqa atlu o15lonieail 01510 LolenLeal waloaTN
lulasusnifialasi m‘ﬂ%’m%mmEJI;JLaqaiumsﬁ’maaﬂﬂ’uﬁ: miﬁﬂ‘mm%wmdmaqaﬁm%’umm
viannvanesTann seyeenanglianadmiumsfnweuduiusnatugnssy
Definition and techniques of identifying genetic markers as SNP, RFLP, RAPD, AFLP, SSCP,
microsatellite, execution markers assisted selection into breeding programs. Molecular markers for
studying biodiversity, identifying molecular predictive markers for genetic association study.

Aenssulushiu 3(3-0-6)
(Protein Engineering)

Jdsduneu ¢ lud

Prerequisite  : None

AuauURee vedlusiu vdnmdmnssulusiv - lassguvediusiu mevinelaseaselusiu
Tnssauagminfivedusiu waznsldanuimatusimnssumansindaudadusiulidulunmdosnis

Properties of protein, principles of protein engineering, protein conformation, protein
prediction, structural and functional consequences for protein design and protein engineering
by genetic engineering method.

a5 inewesAuvIEiugs 3(3-0-6)
(Advanced Microbial Physiology)
wdsduneow  : hifl
Prerequisite  : None

druusznoumaniitaglasaiieszduluanaveawadgdunid nszuiunsiasugundanums
10N PIFUATIZN VAUV LUUNURATUVDIRAUNTILALNITAIUAN NI1TLITEY KAZAIINABINS
A1991%19 meuaaﬂmaﬂﬁ;auw%ﬁ nsasLaznisyosaans Jadensanimuandeniifiaenis
\yAulaveawEd Snmnsiudunuesdunid medueseilusfunasmInunusziuBulay
nMawasuulameaisinenieneuausodudi

Chemical composition and the molecular structure of the microorganism cells, biological
processes of energy transformation, microbial biosynthesis, microbial metabolisms and their
regulations, molecular biology of microorganisms, growth and demand nutrients. Metabolic
of microorganisms including construction and decomposition, environment factors for
microorganisms growth, microorganisms growth rate, synthesis of proteins and control, gene
regulation and physiological changes in response to stimuli.



040715305

040715306

040715307

040715308

MANNITIATIEENTTIANA 3(2-3-5)
(Principle of Biomolecular Analysis)
wdedunen ¢ il
Prerequisite : None

Fidue Tusiu towles lusfu wagenslulewnsv nsvvrumsuenuiqvsuasnisigatiendnuaives
astaluana auaudtAvaaiiiandvesansiluana quinisdininvesansdaluena Sunsfzen
JEMINENTTIANA

DNA protein, enzyme, lipid, and carbohydrate; purification and identification of
biomolecules, physic-chemical properties of biomolecules; biological activity of biomolecules;

and biomoleculas interaction.

weluladmsimnzdouead 3(2-3-5)
(Cell Culture Technology)
Jdsdvneu ¢ lud
Prerequisite  : None

%a‘”ﬂmsﬁugmmimwLgaﬂL%aﬁ weilavaendovesnsiasneadlunaeannasesiassad
IAveuaranndoITNTadINzAss nawRenwadUsund wazmsadn wadlavvedaiiugu
MsAnvIEinzAe mnﬁ‘u%’mmLLazmuwﬂmmwmazﬂaﬂ M Tnauils mstlesiunmsmsiadu
wazidndnution mavswendlfiwadlunisnnaeuanudufiviowad

Principle of cell culture; aseptic technique in In Vitro cellular culture; culture media,
biology and environment of cultured cells, preparation of primary cell culture and
establishment and quality control of cell line, prevention, detection and contamination

removal in cell line, application of cell in cytotoxicity assay.

wialulagniegu 3(2-3-5)
(Gene Technology)

Jdsduneu - lud

Prerequisite  : None

vdnmstiugusazmsUszgndliinelulad3reutunuinidue wiemsnefidue wademanduiiaula
nanarAeuTLuulUTAY ﬂ’]i(gfﬂLLUquaﬂiimJE]ﬁﬁﬁ%aGlguﬂ’]ﬁG] MR s udes Ulnuuas
Tushleu

Principles and application in recombinant DNA technology, DNA markers, isolation of gene of
interest, recombinant protein production, genetical modified organism, fication gene therapy, and

genome, transcriptome and proteome analysis.

IFINTTULUNUDEAN 3(3-0-6)
(Metabolic Engineering)
Jdsduneu - lud
Prerequisite  : None

ANMUAIAYUDITAINTTULUNUBAN NTzUIUNISIIUNUBANvaRgas UFAse1neluwadauna
UfA%81 N13AIVANLAZNITINNITIDWWNUBEN NM1IMLazInTIzindndvaaumuadnmIuANN&nd
YDIUMIUDAN  ATHATIEALATIVIBUUNUDAN

Importance of metabolic engineering, Cellular metabolic process, cellular reaction, and
reaction balance, metabolic pathway regulation and manipulation, determination analysis of

metabolic fluxes, metabolic control analysis, metabolic network analysis.



040715309

040715310

040715311

3ﬂ3ﬂiimﬂi%U’mmi%ﬁﬂ’]W“UquQ 3(3-0-6)
(Advanced Bioprocess Engineering)
Jdsduneu ¢ lud
Prerequisite : None

wuudtaeamsadiamanidmiunmsinuuune wwuleu uazuuuseiiles in3esloniuny
NsEUIUMIVIN saunamanivesuiseneuled aunamansvoinIssyventad nsldduamsy
9091 MIASNARA I elANSHENMIINENMLAZNGLAT NsAnNEN Wwialuladmuusy nsaiauay
nswenlagisvesdianlnslnidauazlasunlans il wsugransvainszuunsdinin nMswseuidisy
AUVUNITHER

Mathematical model for batch, fed-batch and continuous fermentation; fermentation
process instrument, kinetics of enzymatic reaction, kinetics of microbial growth; substrate
consumption; product formation rate; physical and chemical separation technique;
crystallization; membrane technology; extraction and separation by electrophoresis and

chromatography; cost and benefit of in bioprocess investment.

Fusedrnmiignessdmiunszuiunstinm 3(3-0-6)
(Immobilized Biocatalysts for Bioprocess)
dedunew ¢ lad
Prerequisite  : None
AaulRvenraduazioulel nisndnaduazioulsyd Auaudfvesasianiy 35n15n3edns
Finmuuugantg wuuiusslanaud wuuinds AaaudRveddiusadinmmds n1snsaunamans
vossaiinmiigness nsesnuuudsfnsal msliusleninsenavnssy wazmalulagial
Property of cell and enzyme, production of cell and enzyme, properties of carriers;
biocatalyst 8hysic8ization with adsorption, covalent bonding, entrapment and others,
property of biocatalyst after immobilization, kinetics of immobilized biocatalysts, reactor

design, application in industry and related new technology.

AFASIUUTIABY HATASEEUWUUIUSTUUNTEUIUNITTININ 3(3-0-6)

(Modeling and Simulation in Bioprocess System)
wdsdunew ;o Ll
Prerequisite  : None

waransvesszuLTnmitlifinnududou anudiiusseninangugaunid Jssvnanasluszuy
SITUPIRLALTEULUYSTENA NAUFILVINTFUIUNTN N BN MUAZIAT FUNAM AN ST AN
wuusraemadaiansvesnszuIunmuaiuazdinin msadruuuiiaemaadaeansi
Aeadestuusngnisainmsdsiiu mansiadeunuudians MsmamnTimes nszuiun1siinm
ﬂ’]i'Vﬂﬂ"lLﬂu’]%ﬁ?jGﬂ.UﬂizU’JUﬂﬁ

Dynamics of non-complicated biological system, relationship microorganism, population in
natural and applied system, physical and chemical process principles , reaction kinetics,
mathematical model of transport phenomena, model validation parameter fitting, simulation

of bioprocess system dynamics ,and process optimization.



040715312

040715313

040715314

040715315

wAlulag¥in1nmngaunsd 3(2-3-5)
(Microbial Biotechnology)
wdsduneou  : Tl
Prerequisite : None

nsAnienwarn1sUTulTsateiugnszuIun1svdln KanduaannszuIunIsvdn n1suwen
wAnAsiansusin Msthqauniduasnandnusilulisslevidugaamngsy Auanden tndvnsaw
ATUNNE NN BATLAZNAIUNALNY via‘”ﬂnﬁﬁugmﬁmm%’wé?m‘maﬂmmﬂﬁﬁm‘sﬁaﬂﬁumﬂiﬂaa
FINMNEUNIE

strain selection and improvement fermentation process; fermented products; bioseparation of
microbial products; applications of microorganism in industry, environment, pharmacy, medicine,

agriculture and alternative energy production; and basic of intellectual property.

nslulednuaznilulefnmalulad 3(3-0-6)
(Probiotic and Prebiotic Technology)
Jdsdvneu ¢ lud
Prerequisite  : None
e Usglovd wagunumarmdidguedunidiliidulnsluledn Aeiléidumsnaduduglu
suvaan3lulefin nmmsalaaneesensguamlungundluledn arwddgludsemsioguam
msuszgndeuimsnslulednmaluladiiieliiinanudsdu msdanisssuunsudnlugnanvnssy
gMMSUAITUUBY o msAn dua 338 meimumalilad nsliinslulefnlulsumalneuaysedulan
Definition, benefit and importance role of microbial probiotic and prebiotic plants, market
situation in the Health foods of prebiotics, important in functional food, application of probiotic
technology for the sustainability and management systems in the food industry and the other

systems, and studying the new research of probiotic technology in Thailand and worldwide.

weluladTnmdwandoudugs 3(3-0-6)
(Advanced Environmental Biotechnology)
wdsduneow Tl
Prerequisite  : None
sruumetinmdugaiteuiuupussaniamuazanvielfustlominnveadeliiAavanvane
Ustlowdfugnamnssy matinansuutiouduandeumisiin ssuuthtniifsuaznisoonuuy
nslivselovinngaunidifieusuupnunmauindon
Advanced biological system to improve efficiency and reduce or utilize wastes to benefit a
wide range of industries, bioremediation  of contaminated  environments, waste —  water

treatment system design,utilization of microorganisms to improve environmental quality.

wAlulaB LA NN TNALNY 3(3-0-6)
(Renewable Resources Technology)
Jdsduneu Ll
Prerequisite : None

nsulsanmdnnanniaquideldnamanuasliduufademas Wemduna uaziaghuma
PUAIMNTINAY TPENTEUIUMINMAATUAENITININ

Conversion of biomass from agricultural waste into gaseous fuel, liquid fuel, and various

industrial raw materials by chemical and biological processes.



040715316

040715317

040715318

nsUdauarn1sAIVANTENAETURTIE 3(3-0-6)
(Hazardous Waste Treatment and Control)
wdsduneou  : Tl
Prerequisite : None

Tnquazveadesunite ngrnouaztedafuiinfumsdnnissunse mandeuivesmsuiteu
Tusnansdneg walulaglunisuninveudsdunsns nTzUIUNITNINLAT NTZUIUNTITNIALTOU
msUSuiafesuarnisiidu fouuds mstuyRuiivudeusonssuaumamsdanm

Hazardous materials and wastes, laws and regulation related to hazardous wastes
management and contaminants transaportation in different media, technology for hazardous
waste treatment, 10hysic-chemical process, thermal processes, stabilization and solidification,

and bioremediation of contaminated land.

welulagFanndnsumstidaige 3(3-0-6)
(Wastewater Biotechnology)

dsduneu ;- Lidl

Prerequisite  : None

ananTAveninds lassadauasminfivomuniiGe amse (Fos)ildle uarluslad mawsauivln
YBIAUNTY svuutatidsuuusenowss maninninagney sruvdesaansuuulildendiau
ﬂWS’JNLLNuLLa%ﬂﬂiUi%LﬁuﬂﬁiLa@ﬂﬁ%ﬂi%UUﬂ’]ﬁﬂﬁ’]La?J ﬂiSU’Juﬂﬂiﬂ’lﬂjﬂ‘fﬁLﬁﬂﬁ’)ﬂ%%%%‘l
wiAlulagdnw

Wastewater structure and function of bacteria, algae, fungi and protozoa, growth and
metabolism of microbe, activated sludge process, sludge drying bed, anaerobic digestion,
planning, feasibility assessment and site selection for wastewater treatment, wastewater

treatment by biotechnology process.

TUsunsudifaguuazmsuszgndmsldnusmealuladfinmawandon 3(3-0-6)
(Software Packages and Applications for Environmental Biotechnology)
dedunen ¢ Ll
Prerequisite  : None

Auiiuguinafuroufinnesuariusunsudiiagy sdavesaeufinnes s13auas venduns
FEUUNIIANIS N1sUszanana nisindsansaumasazszuudumesidn n1sussgndldlusunsu
disagudmsunuitesumaluladdinmauindon

Fundamental of computer and software packages. Types of computers, hardware,
software. Operating system, data processing. Information retrieval and internet operation.

Software applying for environmental biotechnology research.



040715319

040715320

040715321

040715322

ATVINGINNNTUNNE AL LNFYAERNT 3(2-3-5)
(Medical and Pharmaceutical Microbiology)
dedunew ¢ lad
Prerequisite  : None

N13A159730 FUFIVINET a3TINGT LUUNUBEN NITRTYRAZNITUNINUS Lazn1A1TnaUNSTE
Fmnuuafise 51 h¥a wasUsin anuduiusvedleaviuaniferaunisiidelfianlsaluau nalnves
naAnlsafinde n1smeuausesneidofinmsinde ﬂalﬂms?’ilamﬁmﬁ;a%wmsﬂaaf’fuuasms
$hwn wagndnmsiasinalnn1egadyine

Morphology, physiology, metabolism, growth and reproduction and control and
eradication of microorganisms such as bacteria, fungi, viruses and parasites in the relationship
of host and pathogenic strains, mechanisms of disease infection, mechanism of pathogenesis,
host response to infection, mechanism of bacterial resistance to antibiotics, prevention and

treatments and principles and laboratory.

N Inemoiwag 3(2-3-5)
(Cellular Toxicology)

Jdsduneu - lud

Prerequisite : None

waNNINIAYINeT sinvesiiviasnalnnsiinfiviswaduazioasnugnIsuvesead N1sfne
wazaAUTIEMITOINENINAURYINY)
Principles of toxicology, toxin types and action mechanisms of cytotoxicity and

genotoxicity, study and discussions on toxicology research.

wieluladanmiiiensansisasge 3(3-0-6)
(Biotechnology for Public Health)
Jdsduneu il
Prerequisite  : None

qadnrelsn wuaiide Th¥a Wosuarusin nsuulouveandenelseluguey uazgnamvnssu
svuugiduiuiiviaudeduidonelsa madanisnsaniadoidorelsa n1san uay n1sdanis
Uniouveadonelsa mstostunsunsszunvoatelsn waznsnanuasiaun Tadu

Pathogenic microbes including bacteria, viruses, fungi and parasites, adverse effect of
pathogenic microbes on community and industry, immune responses essential for defending
against infections, diagnosis techniques, control and clearance of infectious microbes, disease

prevention, vaccine production and develop.

Lndwiall 3(3-0-6)
(Pharmaceutical Chemistry)

Jdsduneu - lud

Prerequisite  : None

Tassa$s andinaadl anudeshdoufiiorvesansiisigniniedinim asuszneutdsdou
whasiLllingn NszuIuNIIMIAndYIaumansvetasdfyIniayulng msaanqw%mawﬁﬁm
WAZHIULAFIG9)

Structural, chemical property, reactivity of bioactive compounds, complexes and
constituents, genesis  pharmaceuticals pharmacokinetics of bioactive compound,

pharmacodynamics, processes of action.



040715323

040715324

040715325

\30sdoNNARSueIs TR 3(3-0-6)
(Cosmetics from Natural Products)
Jdsduneu ¢ lud
Prerequisite : None
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Mass  production of cosmetics from herbal products, raw material selection,
phytochemical studies of medicinal plants, to choose the method of extraction, prohibition
on the use of some herbs, production management, test the quality and standard of

products, safety testing on humans, carcinogenicity testing in raw materials or products.

wATANIING WALl 3(3-0-6)
(Phytochemical Techniques)
dsduneu ;- Lidl
Prerequisite  : None
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The extraction and separation technique in plants, chemical methods, chemical
taxonomy, various spectroscopy, to study the chemical constituents of medicinal plants,
the identification of herbs, synthesis important process, solubility and molecular separation

properties of the plant from plant compounds.

nsUszendaUnnsalatnawmalulagdinn 3(3-0-6)
(Application of Spectroscopy in Biotechnology)
wdsduneow Tl
Prerequisite  : None
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The basic theory of the spectroscopy, ultraviolet spectroscopy, gas chromatography,
mass spectrometry Infrared spectroscopy and nuclear magnetic resonance spectroscopy,
analytical spectra for identification of organic matter and structure elucidation chemistry of

bioactive compound.



040715326  NsAIUANAMAINALLLNTUALNAN TIETTUY A 3(3-0-6)
(Quality Control for Herb and Natural Product)
WeAUneY ;040715324 wATANINGN WAL
Prerequisite  : 040715324 Phytochemical Techniques
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asdAglagislasnlansd lasulans il ssrauiauie Mefigadiendnual MImanLgnses Ay
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Quality control of medicinal plants and identification by chromatographic method, chemical
and quantification, thin layer chromatography, chromatographic fingerprints, determine the accuracy,
precision, sensitivity and reliability for repeated analysis, the mechanism of action of substance, the
optimum condition to harvest.
040715327  lnwuiugmans 3(3-0-6)
(Nutrigenomics)
Jdsdvneu ¢ lud
Prerequisite  : None
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LLaﬂﬂaaﬂ‘U@ﬂg‘uﬁLﬁlEJ’J“?JIE'qu]JU‘UU’J‘lJﬂ’liLMLL%U@@%@J“IJE]Q?IW?@W‘VIW? WNANIENU ma@mnﬁ‘aﬁuqaémaaﬁuﬁa
msialsalunye
Definition and principle, study the effect of nutrients on gene expression, regulation of gene that
involved in their metabolism, effect of imbalance gene expression to human disease.
040715328  TRARNIAULNUBAN 3(3-0-6)
(Metabolic Biochemistry)
Fdedvnew ¢ lad
Prerequisite  : None
AnwiduumuedniiisafuTaluana enslulawnsn lusiu ninesiily wagiandlelnd nsuszegnd
wnAnefuIRuumUedn madeulsaazniseunsilunanaluladdinm
Studying of the metabolic pathways the biomolecules such as, carbohydrates, lipids,
amino acids and nucleotides, apply concepts about metabolic pathways, their integrated and
regulation to the biotechnology.
040715329  Usingnissidnewdugamameluladanm 3(3-0-6)
(Advanced in Transport Phenomena in Biotechnology)
Fdedvnew ¢ lad
Prerequisite : None
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Viscosity and the mechanism of momentum transport, velocity distributions in laminar flow
and turbulent flow, equations of change for isothermal systems, thermal conductivity and the
mechanism of energy transport, temperature distributions in solids, in laminar flow and in
turbulent flow, equations of change for non-isothermal systems, diffusivity and the mechanism
of mass transport, Concentration distributions in solids, in laminar flow and in turbulent flow.



040715330 wlululewuwas 3(3-0-6)

040715331

(Nanobiosensors)
wdsdunew ;- hidl
Prerequisite : None
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Definition and concepts of nanobiosensors, nanomaterials for biosensor technology,
nanoparticles, nanotube and nanowire based biosensors, including acoustic wave biosensors,

optical biosensors and electrochemical biosensors, application of nanobiosensors.

Tulawuwesuszend 3(3-0-6)
(Applied Biosensors)
Jdsdvneu ¢ lud
Prerequisite  : None
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Application of modified electrodes in amperometric and potentiometric biosensors, application
of enzymes in amperometric biosensors, development of polymer modified biosensors, application

and technology of fiber optic biosensors.



	ชื่อปริญญา
	จำนวนหน่วยกิตตลอดหลักสูตร
	โครงสร้างของหลักสูตร
	แผน ก แบบ ก 2

	ระยะเวลาในการศึกษา
	รายวิชาในหลักสูตร
	หมวดวิชาบังคับ
	วิชาบังคับ
	040715101
	040715102
	040715103
	040715104
	040715105

	วิทยานิพนธ์
	040715201


	หมวดวิชาเลือก
	วิชาเลือก
	040715301
	040715302
	040715303
	040715304
	040715305
	040715306
	040715307
	040715308
	040715309
	040715310
	040715311
	040715312
	040715313
	040715314
	040715315
	040715316
	040715317
	040715318
	040715319
	040715320
	040715321
	040715322
	040715323
	040715324
	040715325
	040715326
	040715327
	040715328
	040715329
	040715330
	040715331



	แผนการศึกษา
	แผน ก แบบ ก 2

	คำอธิบายรายวิชา
	040715101
	040715102
	040715103
	040715104
	040715105
	040715201
	040715301
	040715302
	040715303
	040715304
	040715305
	040715306
	040715307
	040715308
	040715309
	040715310
	040715311
	040715312
	040715313
	040715314
	040715315
	040715316
	040715317
	040715318
	040715319
	040715320
	040715321
	040715322
	040715323
	040715324
	040715325
	040715326
	040715327
	040715328
	040715329
	040715330
	040715331


