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uAe. 2

2.6 UUTZUIUNULAU
2.6.1 JUUTTUIUSI8SU (WY : Un)

- Yeuuszanas (vn)
YRR 2565 2566 2567 2568 2569
JUUTZU QLN LAY - - - - -
sulszanaudula 2,301,000 2,531,100 2,784,210 3,062,631 3,368,894
T8V 2,301,000 2,531,100 2,784,210 3,062,631 3,368,894
2.6.2 JuUTENNUTINANY (MUIE : Um)
- Yeuuszane
i 2565 2566 2567 2568 2569
n. quANiuNg
Rulfoau - - - - -
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U, SUAINY
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Anfinu - - - - -
Adagnaiig - - - - -
U () 100,000 120,000 140,000 160,000 180,000
594 () + (V) 1,919,800 2,101,780 2,301,958 2,522,154 2,764,369
wIUTNANY * 15 30 30 30 30
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3. wdngmsuazennsdfasu
3.1 wangms

uAe. 2

3.1.1 unuribleinnaeavanans 36 mheia
3.1.2 lassainavangns
WHY N LUU N 2
RUINIBIVIAU 24 VeI
A1U3AU 12 NI
NeINUG 12 Velnl
NI NABN 12 nenn
Juaen 12 nu8in
TIUARDAENGNT 36 nu8in
3.1.3 8lulsaznuInIvILagIuIuRLIenn
NUIAIVIUIAU (Required Courses)
UsAY U 12 nueAn
WAV Fosredmn e (Ussene-UJuR-AnwAuAIfIenLea)
040715101 nAluladTinnssAusaauazluana 4(4-0-8)
(Cell and Molecular Biotechnology)
040715102 Fupfuazimaluladiinindugs 3(3-0-6)
(Advanced Biochemical and Biotechnology)
040715103 wadansidsdmsumaluladdinin 3(2-3-5)
(Research Techniques for Biotechnology)
040715104 &uuun 1 1(0-3-1)
(Seminar 1)
040715105 &uuun 2 1(0-3-1)
(Seminar 1)
040715201 e finus 12
(Thesis)
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SHaIYN
040715301

040715302

040715303

040715304

040715305

040715306

040715307

040715308

040715309

040715310

040715311

040715312

040715313

040715314

040715315

040715316

040715317

nuInIvLaen (Electives)

1880 U 12

Fosre3v
YyasauLne
(Bioinformatics)
iwSessnelaana
(Genetic Markers)
Amanssulusau
(Protein Engineering)
a3TIMeveIgAunEdug
(Advanced Microbial Physiology)
MaNNTIATIEENsTIlaNa
(Principle of Biomolecular Analysis)
weldlafnmsinzidoasad
(Cell Culture Technology)
wialulagnisgu
(Gene Technology)
FINITULULNUDAN
(Metabolic Engineering)
"3mmamwmumﬁamw%ﬂqq
(Advanced Bioprocess Engineering)
e miignessdmiunszuiunstinm
(Immobilized Biocatalysts for Bioprocess)
wuUTaeslunIZUIUNTTINN
(Modeling and Simulation in Bioprocess System)
wAlUlagdINIMNIRAUNTE
(Microbial Biotechnology)
nslulefnuaznslulednmalulad
(Probiotic and Prebiotic Technology)
weluladTnmAuandeutugs
(Advanced Environmental Biotechnology)
WALLLABLUEINS NN TNALNU
(Renewable Resources Technology)
nMsUUnuaNIIAIUANYDLEEBUATIY
(Hazardous Waste Treatment and Control)
weluladanmdmsunistadainde
(Biotechnology for Waste and Wastewater Treatment)
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040715320

040715322

040715323

040715324

040715325

040715326

040715328

040715330

040715332

uAe. 2

CR ety Junhein (Ussene-UuR-AnwAuninneniie)

RYIINININTUNNS WATLNTVANERN T

(Medical and Pharmaceutical Microbiology)
NeInefoLsad

(Cellular Toxicology)

LAl

(Pharmaceutical Chemistry)
\A30edeNKNEN S5 TIUTIA

(Cosmetics from Natural Products)
wAdANINgNwLALl

(Phytochemical Techniques)
nsUszenaaalasalaUmanalulagdinin
(Application of Spectroscopy in Biotechnology)
NNIAIUANAMNINALUINS WAL HERN IS TTUYR
(Quality Control for Herb and Natural Product)
TFUATNNNLUD AT

(Metabolic Biochemistry)

wlululowwuwes

(Nanobiosensors)

weluladnsngidssiiseuy

(Embryo Culture Technology)
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3.1.0 LANILNUNISANEN

SN

040715101

040715102

040715104

0407 15xxx

S
040715103

040715105

0407 15xxx

040715xxx

WA N WUU A 2 (4 n1AnnsAnen)

YN 1 aAns@En®IN 1

uAe. 2

mhefn Usee-ufUR-AnyAuaieeiies)

Fosneim
weluladTinmseiuwaduazluana 4(4-0-8)
(Cell and Molecular Biotechnology)
Fuadnazmeluladinmdugs 3(3-0-6)
(Advanced Biochemical and Biotechnology)
duuun 1 1(0-3-1)
(Seminar 1)
I uaen 3(x-x-X)
(Elective Course)

3 11 wdawhn
Ui 1 mensdned 2

Forein mhein (Ussene-UfUR-AnwAuainieiied)
watianedmsumalulagdinin 3(2-3-5)
(Research Techniques for Biotechnology)
dunun 2 1(0-3-1)
(Seminar 1)
5 uden 3(x-x-X)
(Elective Course)
A LaN 3(x-x-X)

(Elective Course)
931 10 wuwhn
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Yn 2 a1ensfnend 1
mhein (Usseng-UfUR-AnwAuainleiied)

S oL Fosne39

040715xxx  L@an 3(x-X-X)
(Elective Course)

040715201 Anenfinus 5
(Thesis)

91 8 NuUIwnn

Ui 2 nanmsAnwd 2
v A 4 mhein (UIsee-UfUR-Anwiruainienie)
WV 9318739
040715201  Anenfinus 7
(Thesis)
39 7 wdwne
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3.1.5 A195UIEI1EIN

040715101 mAlulag¥inmseauwaduazluana 4(4-0-8)

(Cell and Molecular Biotechnology)

JrdsAuneu : ladl

Prerequisite : None

waduaransvead autiuaslasiavesanstluanaiiddny Tasadaasinives
lUsfiu teulgduazaaunamansvedieuled mydwudeyanieluwad msdaundesnulussuudinm
Tnssadauasvthiiveasad IﬂNﬂ%mmwﬁﬂﬁﬂ'ﬁﬁuuﬁwmLﬁaﬁwﬁaé MTAATIERNTEE UV LTS
meowaluladadelul Msulsnveusad Msmunluwassdadinig NMMINTINEBUAIRAIUINITUALATS
mevodwaamemaluladadialml

Cells and cell cycle; property and structure of major biomolecule; protein structure
and function; enzyme and kinetic; information flow in cell; energy flow in biosystem; cell structure
and function; structure and transport functions of cell membranes; cell signaling analysis by modern
technology; cell division; cellular differentiation; cell death and development analysis by modern

technology.

040715102 Fuafuazmaluladdinmdugs 3(3-0-6)
(Advanced Biochemical and Biotechnology)
Fwdeduneu : lald
Prerequisite : None
1AT9AT1HALNTEUIUNTUUNUBATUYRIA5TINENE ANUFUTUSVRIas T Luanase

31930 AudunusveInsruluNanulinuwalan1wnalulad Trn1nlaz IAINSSUNSEUIUNITNIS

(% a

d
Fanm Angnmvesmedalndmanalulagdinim lun1susuugslssansnmlusedvgnavnssy Imnssy
Fauadl nalulagdnisndn walulagda01mn1999913 WUgIAINTIUAIERNT 30T9TN810Aa19NTTH
weluladFinwsnudswanden nssviunstinmiiendnanstiduet msaaunugsiadniunan st
asTilusEAURaIMNTIY

Structure and metabolism of biomolecules; relationship of biomolecule in living
organism relationship of the enzyme production with biotechnology and bioprocess engineering;
technique; potential of novel technique; potential of novel biotechnology to improve performance
in industrial level; biochemical engineering; fermentation technology; food biotechnology; genetic
engineering; industrial microbiology; environmental biotechnology; bioprocess production of

bioproduct and business canvas creation for industrial bioproduct.

17



uAe. 2

040715103  wiatansidedmsumaluladdinin 3(2-3-5)

(Research Techniques for Biotechnology)

JsAuneu Ll

Prerequisite : None

wmallan53deiliAedestuideinerinusnianaluladFrinniindnuusazauiden
Msissineaiafivanzafunsuadeya nmsldiadosile msduat mswieaenansidonig
AneransLionSHELNTNAIL

Research technique involving in biotechnology topics selected by student; appropriate
statistical analysis for data interpretation; instrument usage; literature survey and scientific

manuscript preparation for publication.

040715104  dusun 1 1(0-3-1)

(Seminar 1)

FtaRuneu Tl

Prerequisite : None

919136 UsEI v IS 0nAIvaEs AN TusSEeiat e MAsadestuaiviivfitnanw
Seou YnAnwdeadnilsnisussensdangn aguuaveduseisatuaiuiildsuainmsilanisussens
919158UsERmeafmusliin@nuluilsnsussersuenanuiisneg winhanudildunysannisiile
Wusuamalunsyhineinusseld

Lecturers on topics related to students field of study will be provided; students are
required to attend those lectures to summarize and to discuss what they have gained from them
in class; students may be assigned to attend lectures outside the university; integration of the

gained knowledge will be used as a guidelines for conduting students own dissertation.

040715105  &uuun 2 1(0-3-1)

(Seminar 1)

Fdadunow : 040715104 duwwn 1

Prerequisite : 040715104 (Seminar I)

TnAnwdesdnuduaiiamznng fiieitestudedfisgrinedinusanenarsisnisly
Useinauazealsane dnfnwidosasuidesiiauls thiaue uazefumesimfulududeu

Students are required to research special topics in relation to their topic of dissertation
from national and international journals; topic of the study in which they are interested must be
summarized; presented and discussed in class.
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uAe. 2

040715201 neniinus 12
(Thesis)
Adsauneu : amzilsulunnaivvidulddesnit 6 wiheAauazlunuinisuden
Laddeundn 9 wihefin
Prerequisite  : Registered at least 6 credits of required courses courses with at
least 9 credits of electives.
indnwdesiingdnugasldmuuziuete19ssiununild sunisus e slae s adin
Inendy thfnudesfiRnunguasdetiduiidmuslaeniaivuasudisingduediuniania
Students are required to conduct a thesis under supervision of advisors appointed by
Graduate College. Rules and regulations for undertaking thesis set by students’ department and

Graduate Clooege must be observed strictly.

040715301  Fa1sauna 3(2-3-5)

(Bioinformatics)

dsauney Tl

Prerequisite : None

MIIATERasuUATRsABueLarlUsAuAglUsULATI UAEs N1siUSeuisuaRuLuaL U
nanulduA8gaNAwIs N5 UUBHUAUlIeAUITauInsmggenawlsiuledin N15ILASIZRNNS
wanseonuesdu N1sviuelassas1aveslusiumelusunsu ExPAsy

DNA and protein sequence analysis using BLAST program; multiple sequence alignment
with CLUSTAL W software; Phylogenetic tree construction using bioedit software; gene expression

analysis; protein structure prediction using ExPAsy tool.

040715302 Lﬂ%'aqmmﬂimaqa 3(3-0-6)

(Genetic Markers)

wdaduneu @ 040715101 malulag¥inmszauiadiazlinana

Prerequisite : 040715101 Cell and Molecular Biotechnology

fenunazsndeuislunmsszyedemneluiana dufaiealolndlndveidy enfoviuoad
91510fd Letovluead oaoadil lulasueviialay nsliiadeanneluanalunsdadeontiug n1s@nw
in3esvsnglinanadmiuanuamatensTinimn maszyiniemneluanadiniunmsAnuianuduiug
NANUTNTTY

Definition and methodology of identifying genetic markers; Single Nucleotide
Polymorphisms; RFLP; RAPD; AFLP; SSCP; microsatellite; molecular markers execution in selection;
molecular markers for biodiversity study; Identifying molecular markers for genetic associate

prediction.
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uAe. 2

040715303  Aenssulusiu 3(3-0-6)

(Protein Engineering)

AvsAuneu Tl

Prerequisite : None

AuautRvedlUsiu nanmsIimnssulusau lassguvedusiu msvinglassaiialusiu
Tassadsuazminfvedlusiu Bmeiugimnssunndauvadusiu

Property of protein; principles of protein engineering; protein conformation; protein
structure prediction; structural and functional of protein; protein alteration by genetic engineering

method.

040715304 @35 IMEvasqALYITugY 3(2-3-5)

(Advanced Microbial Physiology)

FwdeRuneu : il

Prerequisite : None

amulszneumaaiiuaslassaiassiulianaveeadadunid nszurunsasuzundan
NI FIFUATIENV0AUNTY LWUNUBATUYDIRAUNTTUALNITAIVAN D8YTITNYIVDIRAUNTE
15193 QYUALAIINABINITAITOWNT LuNUedTuvesRiunsy Jadenisaninuingeuiidsanisiasyves
QAuvdy SmaiinduIuresgauYd mamuaunsdaaTzvlsiu MImuauMTIaLsERUTY LA
MaAsuulamseisinguiteneuauswiodui

Chemical composition and molecular structure of microorganism cell; biolosgical
process of energy transformation; microbial biosynthesis; microbial metabolism and control,
molecular biology of microorganisms; growth and demand of nutrients; metabolism of
microorganisms; environment factors for microorganism growth; microorganism growth rate; control

of protein synthesis; gene regulation; physiological changes in response to stimuli.

040715305 vidnMIATIERANSTILENE 3(2-3-5)

(Principle of Biomolecular Analysis)

Jwdaduneu @ il

Prerequisite : None

wann1slumslasizianstiluanalssnauiieg Adue TUsiu teulud ladiu Arslulawnsn
nsTUIUNSHENUIAMS uar Mfigatiendnualvesansialutana audAmaaiiidndvesarsdaluana
grisnsTanmvesansTiliana Suasizensewinteansaluiana

Principle of biomolecular analysis DNA; protein; enzyme; lipid; and carbohydrate;
purification and identity proof of biomolecules; physico-chemical property of biomolecule;

Biological activity of biomolecule; interaction of biomolecule.

20



ume. 2

040715306  wialuladmsinzideead 3(2-3-5)

(Cell Culture Technology)

Futaduneu 1l

Prerequisite : None

Wéjﬂﬂ”liﬂ']'iLW’]%ﬁLgﬁNL“ljaé mﬂﬁﬂﬂaawﬁ?amaqmn??mmaéﬁlwaammaaq E]’m’]'iLg‘ENLGUaé
B LAY IO TDNYAT N ZIAD NswsELadUHT N15AFaYNITAIUANAMNINILAT LAYl
LwﬂﬁﬂﬁugmmﬁﬂmLszjaét,wwl,gm nstfostu mannamkagnsfndan sduidouluwadlad nsif
Snwuazmuauaanadlal msvilaauls msssgndliisadlunisnssaeuanuiduivdeisad

Principles of cell culture; aseptic technique in /n vitro cellular culture; culture media;
biology and environment of cultured cells; preparation of primary cell culture; establishment and
quality control of cell line; basic techniques for cell culture studies; prevention; detection and
contamination removal in cell line; storage and quality control of cell lines; cloning; application of

cell in cytotoxicity assay.

040715307 inAlulagn1agu 3(2-3-5)

(Gene Technology)

Ftduneu il

Prerequisite : None

vanmsuarmsUszendliinaluladirenduuwimdue wiemmnefdue madansmdui
aula mIndnTaenduuuvlusiu nsdaudasiugnssuvesdddin Guvnda nslnszidlug ng
Arszvinsudasulen n1siiaseilusilon

Principles and application in recombinant DNA technology; DNA marker; techniques for
searching genes of interest; recombinant protein production; genetical modified organism; gene

therapy; genome analysis; transcriptome analysis; proteome analysis.

040715308 3AINTIULLLNUDEAN 3(3-0-6)

(Metabolic Engineering)

dsiuneu Tl

Prerequisite : None

ANUAIAYVBIAINTIULUNUDAN NIzUIUNMTUWMUEATUVRIYad UfATenmelugadas
aunaufisen nalnnismuanituunueddunasusulnaunueddy malnsziauauidnduwueddy
NTRATAUNIDLNUOATULAE NMTIATIEANS NG UDATL

Importance of metabolic engineering; cellular metabolism; cellular reaction and
material balance; metabolic pathway mechanism control and metabolic manipulation; metabolic

flux control analysis; determination of metabolic flux and metabolic flux analysis.
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ume. 2

040715309 iﬂaﬂiiuﬂszmumi%amw%ugq 3(3-0-6)

(Advanced Bioprocess Engineering)

Jtaduneu 1l

Prerequisite : None

WUUINRDINNANAFIENTEUSUNISUANLUUNE wuuleu LLagLLUUG]IE]LﬁIEN m%qﬁaua:
guUnsalAuANNTEUILNININ FaunamaasvasUfiseneulel saunammansveinIsasyveueadnsly
AUALRIN NMFETNNANALY NITUENRARANNTININLAEIBTING N13eNREN WwAlulaBluuusunIsaniaLay
msuenlnedsvesdianinslidauaslasunlnns il WsugmansnIsaaUUBINTZUIUNITTININ

Mathematical modeling for batch; fed-batch and continuous cultures; instrumentation
and controlling including fermentation economics; kinetics of enzymatic reaction; kinetics of
microbial growth; substrate consumption; product formation; mechanical separation technique of
bioproduct; crystallization; membrane technology; extraction and separation by electrophoresis and

chromatography; economic study of bioprocess investment.

040715310 FassTanmilgnafadmiunssuaunistanin 3(3-0-6)

(Immobilized Biocatalysts for Bioprocess)

Ftaduneuw ;- il

Prerequisite : None

audAvensaduazioulsl nsndawaduazioulssl audhvesansdanizdildngs 3301903
Fsadrnmuuugainig wuuiuslaaud uuudnds wazuuudug audfvesiasedinmudaniseia
FAUNAANANTVDIAINTIANIT Uaznseenwuudslnsal msussgnaldnisesdugnaivngsy uasimalulad
TnilfiAendos

Property of cell and enzyme; production of cell and enzyme; property of carriers used
in immobilization; biocatalyst immobilized methods by adsorption; by covalent bonding; by
entrapment and others; property of biocatalysts after immobilization; kinetics of immobilized
biocatalyst; reactor design; industrial application of immobilization and related new technology.
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uAe. 2

040715311  wuUI188$lUNITZUIUNITTININ 3(3-0-6)

(Modeling and Simulation in Bioprocess System)

Jutaduneu 1l

Prerequisite : None

wainvesszuuTinmiifianududoutios mslinneianuduiusszrinainguussvinsves
qaun3guszrInsnanlussuUsIIuTiwassEuuUTEY NG ﬂgﬁugﬁwaqmzmumsmqm&meu,axmﬁ
JaunamanivesUjizen wuudiasmuadamand nssvaunsmaaiuazdinmlueaiisidostu
Usrngnisainisaaiiulunssuiunsdanin nsnssasuluwataznismanisdives nsldaeuiines
nsafrauusiaeaaiionlunsfnwilawfindvensruiunistinin msfiudsgavsnmnseuiunis

Dynamic of non-complicated biological system; analysis of relationship between
microorganism population in natural and applied system; principles of physical and chemical
process; reaction kinetics; mathematical modeling; chemical process and biological model of
transport phenomena in bioprocess system; model validation and parameters fitting; computer

simulation for modeling dynamics study of bioprocess system; process optimization.

040715312  wnAlulag¥in1mn1auvse 3(2-3-5)

(Microbial Biotechnology)

Ftaduneu 1l

Prerequisite : None

AudAyvesrduniddamalulagdinm msdaFenuarmsusuussaeiugnszuiunis
WiIN WAAAUNIINNTLUIUNTNIN NMTLENHEAANIINAUNTENITININ N15UaUNSuasndnoaily
THUsslon] Augnanvnssy Awnden LNEINTIL NMTUNNG MINYHT NTKAANEIUNALIY MENNT
aunsngaunatayaveanalulagydinmmnieqaunie

Microbial in biotechnology; strain selection and improvement; fermentation processes;
fermented products; bioseparation of microbial products; applications of microorganisms and their
products in industry; environment; pharmacy; medicine; agriculture; alternative energy production;

intellectual property in microbial biotechnology.

040715313 Inslulefnuaznilulefnmalulad 3(3-0-6)

(Probiotic and Prebiotic Technology)

Jutaauneu ;- Tl

Prerequisite : None

oy Usglewd unumuazaudidgyuesgdunsdfilalulnsluledn nsldfivduasasy
Frugvonlulein amzmsalnasesensavamlungumiluledn omnsilequamm msUszyndaug
malnslulefnmelulafiieliiAnaudsdunarnisdanissruunsuanlugramnssnems

Definition; benefit role and importance of microbial probiotic; using plants as a
prebiotic; market outlook for prebiotic health food; importance of healthy food; application of
knowledge in probiotic technology for sustainability and production system management in the

food industry.
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040715314 wialuladTnmdawandeudugs 3(3-0-6)

(Advanced Environmental Biotechnology)

FwdeRuneu : il

Prerequisite : None

sruunsianmdugadiouduussussans nnuazanuieldusslovininveadsliiin
warnvateUseleviivagaanngsu nstdnansiuidieudaiadeuneiinmssuutidadidouasnng
onuuumslivsslovtinngdunidifiouuununiwdauindon

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.

040715315  wAluladunasnsnenTnaLy 3(3-0-6)
(Renewable Resources Technology)
dsAuney
Prerequisite : None
miLL‘Usamw%waamﬂ’fa@‘mﬁaﬁhjwmmimwmﬂwLUuLmaL%aL‘Waﬂ \Fomaaman wazINgAU
NNYAAMATIUAING) 1PYNTEUIUNTNIUARLAENI9TININ
Conversion of biomass from agricultural waste gaseous fuel; liquid fuel; and various

industrial raw materials by chemical and biological processes.

040715316 n1sUauarsAIUANYRLEESURT Y 3(3-0-6)

(Hazardous Waste Treatment and Control)

Fdeduneu 1l

Prerequisite : None

yiavesingdunsenazrendosunsny nguuisuastevsduiAvadunisdanisvende
Sunse mandsufvesasiuloulufnars waluladilunisviareadesunse nszuaunsma
menmuaziall nsgurunsneanafeu meviuiaiissuaznisvidudeuuds msuRuiivudeudae
NIZUIUNITNIFININ

Hazardous materials and hazardous wastes; laws and regulation related to hazardous
wastes management; transport contaminant in different media; technologiy for hazardous wastes
treatment; physical and chemical processes; thermal processes; stabilization and solidification;

bioremediation of contaminated land.
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040715317 waluladtnmdnsunstidninde 3(3-0-6)

(Biotechnology for Waste and Wastewater Treatment)

deAuney ;- adl

Prerequisite : None

SnwarauUivesinde Tnswadruazuiifivesuuailide amsie fdde uazluslada ms
Wigiulavesdunid ssuutidadideuuungneuss nstidnninaeneu ssuudesaatonuvlaly
gendan msvszdiunnudululiuasmsdenanmufidmsunstidaninges nszuunsthdaideseis
mawmaluladTinw wuuveUsuanin wuuestd wuulusenses LuUUstIUAsIINYNR

Wastewater properties; structures and function of bacteria; algae; fungi and protozoa;
growth and metabolism of microbes; wastewater treatnebt by activated sludge; sludge drying bed;
anaerobic digestion; planning; feasibility assessment and site selection for wastewater treatment;
wastewater treatment by biotechnology process as stabilization pond; rbc; trickling filter and

wetland.

040715319 a¥IINNNNTUNNUasLNFvAENS 3(2-3-5)

(Medical and Pharmaceutical Microbiology)

wdeRuneu « i

Prerequisite : None

FugIUINeT @353 WWNUDATY N15LASYRAENITUNT WUT N1IAIVANKAZNITAITR
aunIsluduarwduiustedeaiuandegiunieinelmiielsaluay nalnvesnnAnlsnfnde nalans
Anlsa Mameuauesesimeensiaide nalnnsresndugadn nistlestuuagns

Morphology; physiology; metabolism; growth and reproduction; control and
eradication of microorganisms in the relationship of host and pathogenic strains in human;
mechanisms of disease infection; mechanism of pathogenesis; host response to infection;

antimicrobial resistance mechanism; prevention and treatments

040715320 W Inesowwad 3(2-3-5)

(Cellular Toxicology)

Judaduneu 1l

Prerequisite : None

naNNINAEINY slinvesfiv Msdwuniivaswas nalnnsiinfivdewad nalnnisiin
TuoaTNUSNITUVDUYAE NATRIN oD TYIZVDIYAE navasfivoAundoulunsdsasad nsfing
waraAUTIHITOITENIATUNYINEN

Principles of toxicology; toxin type; classification of cytotoxin; action mechanism of
cytotoxicity to cells; action mechanisms of cytotoxicity to cellular genome; effect of cytotoxin to
cellular organelles; effect of cytotoxin to cell culture environment; study and discussions on

toxicology research.
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040715322 LAl 3(3-0-6)

(Pharmaceutical Chemistry)

Jutaduneu 1l

Prerequisite : None

Tassada audfmaed ArwdedhdeufAtenvesansiiigninisdinim arsUsznouidedou
LavasdUsEnay wiasidner nsrviumImdsaaumansvesansddgainfivayulns msengns
YDA TENAY AL TIAMI

Structure; chemical property; reactivity of bioactive compounds; complexes and
constituents; drug genesis; pharmaceuticals pharmacokinetics of bioactive compound,;

pharmacodynamics; processes of action.

040715323  1A309d109NHAN NS5 TR 3(3-0-6)

(Cosmetics from Natural Products)

Ftaduneu 1l

Prerequisite : None

nsnAsLaIesdreanasatnaulng midadentngiu msfnwimangnuaivesiiy
ayulng msidenismsluansada devulumsldayulnsuiwin msdanismswands n1smsrvaey
AMNNLAZIAIPIUVRNENA YT nInadeumuUasndelunywd nsmagauasiouziisluingiunie
AR

Production of cosmetics from herbal extracts; raw material selection; phytochemical
studies of medicinal plants; selection the method of extraction; prohibition on the use of some
herbs; production management; test the quality and product standard of products; safety testing

on humans; carcinogenicity testing in raw materials or products.

040715324  wallAN1angNwLAll 3(2-3-5)

(Phytochemical Techniques)

Adsduneu Tl

Prerequisite : None

nsfnwmatianisain nswenaisaAgyluisayulnsiedsnisniuall aynsuisuaives
iy aalasaladuuunneg mMsfinwiesausenaumaniivesiivayulng nsnsendnuaivosayulng
nszuINNsdaATIEiansdRey AueudAmsasaisuarmsuenansluanalugjvesiiveaninnesiuszneud
dhny

The extraction and separation technique in plants; chemical methods; chemical
taxonomy; various spectroscopy; chemical constituents of medicinal plants; identification of herbs;
synthesis important process; solubility and molecular separation properties of the plant from plant

compounds.
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040715325 msUsvendaiualasalalniamalulagdinin 3(2-3-5)

(Application of Spectroscopy in Biotechnology)

FuaAunou Tl

Prerequisite : None

ngufiiugunaelasalad sansliloanaelnsalal waaialasalad Sunsise
awalnsalad wazdundssunniudnislowuudaalasalall nmsiingsianng ieviinisfigad
londnuaivesasdunid uargnslanainesansdunidanansddniidoimedanin

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  M3AUANANANENUlNTUATNEN T TTUYA 3(3-0-6)

(Quality Control for Herb and Natural Product)

FaAuneu : /WiunsAnwlusiedvimadanisngneal(sraiv

Prerequisite : Phytochemical Techniques

nsAuANAAINYedalulnsuaznsn endnyalvesTngAvaulng lnedsniuall uag
NsMIUSIIENTE DY Tng3dlasunlansmil; Thin Layer Chromatography; Chromatographic fingerprints
N15MIANNGNABY AN Al wazailedlunsiienesidn nalnniseenguivesansdidy
nsmdsaimzadlunmsifiuisiuiiioanzen Fensatawaznisiuinuniia

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.

040715328 ARV UDATY 3(3-0-6)

(Metabolic Biochemistry)

JdsAuneu Tl

Prerequisite : None

AnunituunuedduiiiisafuTaliana wu enslulawnse luu nsnegiily waziaedlelng
nsUszgnAnAnieIfuIfumUeaTy nsideslssuazmsmuatlumamalulad®inm

Studying of the metabolic pathways involving the biomolecules such as;
carbohydrates; lipids; amino acid and nucleotides; apply concepts of metabolic pathways;

integrated and regulation to the biotechnology.
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040715330  wlululewwuiges 3(3-0-6)

(Nanobiosensors)

Fdsauney ;- ladl

Prerequisite : None

feuuagnannisvesulululewwues Taguiludmsumalulaglulowwwes lulawuies
flendeynaunlu vieunlu uazainuly Wy sxgadnluleisuiees seUfinoalulewwuiees uazdidnlngia
finoalulawuges nsussendldunlululowuiyes

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.

040715332 wialuladmsinnzidesiisou 3(2-3-5)

(Embryo Culture Technology)

Ftadunou il

Prerequisite : None

Mﬁﬂﬂ?iﬁyugﬂuﬂﬂiLWWSLﬁyﬁJﬂGIU’JE]'E]u wailnasaid pvesniaia sesmssulunasnnnass
anmuIndonvewideuniass Manieeadly maﬁﬂﬁugmmswaﬂwaamLLf’h wiallan158eaL sy
Wndiwad NsudinanImimgeu nsiushvkasmuANAMAINNSAURIoU

Principles of embryo culture; aseptic technique in /n vitro embryo culture; biology
and environment of cultured embryo; preparation of oocyte; principle of /n vitro fertilization; intra

cellular sperm injection technic; embryo grading; embryo preservation and quality control.
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