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3.1.4 WAUNISANED

3.1.4.1 dwiuvinfnwn@nulundngasuuu 1

Uil man3 gansanisAneszauUSaygyiin gansanisAnesziuUSaygyins
A (WUu 1.1) (Wuv 1.2)

1 1 853-948 INYINUS 8(0-24-0) | 853-972 AneINuUG 9(0-27-0)
2 853-948 Ieninus 8(0-24-0) | 853-972 INYIINUS 9(0-27-0)
*853-696 11U 1(0-2-1) | *853-696 duuun 1 1(0-2-1)
33U 16(0-48-0) | 57 18(0-54-0)
2 1 853-948 INenfinus 8(0-24-0) | 853-972 INYIANUG 9(0-27-0)
2 853-948 entinus 8(0-24-0) | 853-972 IMNYITUNUS 9(0-27-0)
*853-697 duuu 2 1(0-2-1) | *853-697 &uun 2 1(0-2-1)
RRphl 16(0-48-0) | 57 18(0-54-0)
3 1 853-948 INenfnus 8(0-24-0) | 853-972 INYIANUS 9(0-27-0)
2 853-948 eninus 8(0-24-0) | 853-972 IMNYITUNUS 9(0-27-0)
*853-698 duuul 3 1(0-2-1) | *853-698 duuu 3 1(0-2-1)
571 16(0-48-0) | 53U 18(0-54-0)
4 1 - 853-972 neninus 9(0-27-0)
2 - 853-972 Inenfinus 9(0-27-0)
*853-699 duuu 4 1(0-2-1)
ety 18(0-54-0)
JIUAADANANGAT 48(0-144-0) JIUAADANGNGAT 72(0-216-0)

*l3itfunuaenin
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21ANTS gansanmsfnesziudBygyiin dansanisfneszaudiyayes
Anwnit (Wuv 2.1) (kU 2.2)
1 853-691 WTaNLAENI 1(1-0-2) | 853-521 4((4)-0-8)
wialulagadinim wialulaganiw
853-xxx U NEDN 6((6)-0-12) | 853-524 wmATAIIEN 3(1-6-2)
853-936 INUNUS 3(0-9-0) | waluladdinn
853-522 n15Us¥NaU 3((3)-0-6)
A155503
waluladyanin
853-xxx L@DN 3((3)-0-6))
534 10(7-9-14) | 53 13 ((11)-6-22)
2 853-621 wATAIIEN 2((1)-3-2) | 853-621 wALATIENIG 2((1)-3-2)
wmalulag@nin mﬂiuiag%amw%”’uqﬂ
fuga 853-xxx JY BN 4(00-x-x)
853-943 INgnunus 6(0-18-0) 1(0- | 853-948 AneNtnuUs 3(0-9-0)
853-696 duun 1 2-1) | 853-696 duuun 1 1(0-2-1)
EieY 9 (1-23-3) | 573 10(x-x-x)
1 853-936 ININUS 7(0-21-0) | 853-691 WToNLAYNS 1(1-0-2)
walulagdanimn
853-948 INeNUNUS 8(0-24-0)
534 7(0-21-0) | 59 9(1-24-2)
2 853-697 @i 2 1(0-2-1) | 853-697 &uyun 2 1(0-2-1)
853-936 INeNUNUS 7(0-21-0) | 853-948 IneuNUS 8(0-24-0)
U 8(0-23-1) | 3 9(0-26-1)
1 853-936 INLNUNUS 7(0-21-0) | 853-948 INeNUNUS 8(0-24-0)
ERPY 7(0-21-0) | 57 8(0-24-0)
2 853-698 duyun 3 1(0-2-1) | 853-698 duwun 3 1(0-2-1)
853-936 AEINUS 6(0-18-0) | 853-948 Ny NUG 8(0-24-0)
ERY 7(0-20-1) | 57 9(0-26-1)
1 - 853-948 INeNuNuUS 8(0-24-0)
53 8(0-24-0)
2 - 853-699 duuun 4 1(0-2-1)
853-948 INeNUNUS 5(0-15-0)
EieY 6(0-17-1)
TIAADANANGAS 48(8-117-19) TAUINADANANGAS 72 (x-x-x)
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3.1.5 A195U1YS1899

853-501 v unaluladiinmaswndeon 6((4)-6-8)
(Module : Environmental Biotechnology)
FevdeRunau: -
Prerequisite: -
mmﬁwﬁ’zymaaﬂzymmaﬁwﬁLﬁ(ﬂmﬂmsmwml,azqmammiu ﬂgwuw?{unﬂé)au
walulafnsdosameuaznisidnarsuudeunsdanin meluladazenn nislivssloifanmunie
MngRamNIsinYes nstidatdsues Tanimuwndoningaainnsainues weluladndsnudanm
og198sBu duvddnannnuasuazsUszgndld TTlusdaiRetestuideniSeulusies
The importance of pollution from industry and agriculture; environmental law;,
biodegradation and bioremediation technologies; clean technology; waste utilization in agro-
industry; waste water treatment and agro- industry waste treatment; sustainable bioenergy

technology; agricultural microorganism and applications; mini-project relating to topics in class

853-502 YIvmAluladTInInenaInnTIy 6((4)-6-8)
(Module : Industrial Biotechnology)
TeVIAUADU: -
Prerequisite: -
flugruresmalulamamngsy; navingdun3s; nszuaunsmaeules nszuauns
FuthuazUaneth luleslhiues falusidediiotecturdeiidouluies
Basics of industrial technology; microbial fermentation; enzymatic process;

up-stream and down stream process desing; biorefinery; mini-project relating to topics in class

853-521 inAluladyinm 4((4)-0-8)
Biotechnology
Fre3veRuNeu: -
Prerequisite: -
anamng Useiaanuduniuagitamnisvesmaluladdanin vdnnisiiugiuves
a¥INeIAaMNTIN Walulagnismdn IAINTIUNTLUIUNITTININ N1T80NARULEIUGNTA N15Vee
YPUIANIHAN MINANIEAINZANTIINTTUINNTT AT INEIUDIAUNTITUGe mueATaLaznaln
n1smuax nalulag@inmadelvid Jenssuiugaans Iennssulusiu Fuud Wshlend Fransauwmna
mand nszuiuns walulad uinnssuiiAedes msdsegndldinaluladiinimdusngg nsguauns
yaAsygamans ansons ngvane wazssfaliieadesiumaluladiinm Sesssumanaluladdaniw

AMUAILMaNALULaETININ NSAIANY
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Definition, history, classification of biotechnology; basic knowledge of industrial
microbiology; fermentation technology; bioprocess engineering; reactor design, scale up, process
optimization; advanced microbial physiology, metabolisms and regulations, modern
biotechnology including genetic engineering, protein engineering, genomics, proteomics,
bioinformatics; related process, techniques, product and innovation in biotechnology; various
applications of biotechnology; economics, patent, laws and business relating to biotechnology,

ethics in biotechnology; recent research in biotechnology; case study

853-522 nsUs¥naunsgshamaluladdinw 3((3)-0-6)
(Entrepreneurship in Biotechnology)
Fre3TIRUNDU: -
Prerequisite: -

ANEIA Y uaa NwaEYInN1TUsENoUgIN Al uladyInInLaze AaIMnI Ty
waluladdanmm aruddugiunisgsiadnsvdnmeluladdann wwaliuuasUssinnvosssia
weluladTanlusedudsematazseduaina nszuiunsiady lunisdiunisiedsznougsia
wAluladTInIn NagNsN1egINALNITTAYILAETIAD NMsHmLINITAaIANIamAlulagdInIn
nssansningaunedyan nsddnvufeatunisdudussiamaluladdinm nmsinviunugsie
walula8Tanw wagmsthiauesegauidmiididugsiamalulagdinm

Significance and characteristics of biotechnology entrepreneurship and the
biotechnology industry; basic business principles for biotechnologists; trends in biotechnology
business at national and international levels; important process in biotechnology
entrepreneurship and business initiation; business strategy and plan; biotechnology market
development; intellectual property management; case studies in biotechnology business;
practice on developing biotechnology business plan and presentation, examples of biotechnology

companies

853-524  maldAIdenImalulagdinIw 3((1)-6-2)
(Research Techniques in Biotechnology)
e IUIAUNDLU: -
Prerequisite: -

a [ [

PANNISANLYNLASARLADNLT DIAUNTE NANNITILUNLY BT ARALEDNLARNIBITN19T7

q

a

Tuana maanmegimunzauluniswdandndngianngdunsd winnsiiufeawaenisinusgvslusiu
nsasndasgilagldlasininnsiivearaaussaurguazuialasunlansil sauanisimseidagm

LATHAIULATITIIY N1TOBNWUUNISNAGDY IATIENUTEUIANANIADR LALNNTVNIATIUNLAY
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Principles of isolation and screening of desired microorganisms; principles of
identification of selected microorganisms by molecular method; optimization for production of
bioproducts from microorganisms; principles of protein recovery and purification;
chromatographic techniques such as high- performance liquid chromatography and gas
chromatography; problem analysis and proposal development; experimental design, statistictical

analysis and mini-project

853-525 LUMUDATUVOIYAR 3((3)-0-6)
(Cell Metabolism)
$1810IAUNDU: -
Prerequisite: -

AMNTILVDLLAALUATUDATU NITAIUAITUTZNOUANN 9 TENINTAA NTTUIUNITEDY
gansuazn1sduasziagluead nssuiumsda1sdlannsauLarnsasIna sy weslulaundindves
SEUUT10 N 2auUNarans e el auaamaﬁﬁmmuaﬁ%‘m ﬂaiﬂﬂ’l'ﬁﬂwﬂmmmuaﬁéﬁmmsﬂ’li
Uspendld waznmiiauemsnuanuiniiludeniAeitos

Overview of cellular metabolism; transport phenomenon; catabolic and
biosynthetic processes; electron transport and energy production; thermodynamic of biological
systems; enzyme kinetics; metabolic stoichiometry; metabolic regulation and applications;

presentation and report on the advances in cell metabolism

853-531 wialulagioule 3((3)-0-6)

Enzyme Technology

18 TIAUNDU: -

Prerequisite: -
noufuezndnnisiifsrtestuioulaiineuszneudaedsd ouaznissuunioules

9

AasaudRnsmennuaraaiiveeulesl nalnnsiseunienveseulesl saumansveaeuled Aus
fugudesunalnnsdaeseiniseulsl Tassaimeneuluiuasauduiusfumhivesoules]
nsudateulesd suumaiuieuazmeihuians nsusdtamauiinieduaivonoulsl mansueules]
wellailtifeUusinsanuarauaniveseule nsszgndltinaluladioulellugaamnssuma
waluladdinin mstiauewazenuideiiiendos

The principle knowledge relevant to the enzymology including nomenclatures;
classification; physical and chemical properties; catalytic mechanism and kinetics; mechanism of
enzyme synthesis; structure and its relationship to function; basic knowledge about enzyme
production, purification, characterization and immobilization; techniques employed to improve
enzyme production and enzyme properties; applications of enzyme technology in
biotechnological areas; cause study, presentation and report on the current topics relating to the

subject
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853-532 pwnsminaaLAy 3((3)-0-6)
(Traditional Fermented Foods)
e UsAUNaU: -
Prerequisite: -
UV]‘U’W]‘ZJENQ?NV]%Eﬁu@’mﬁ%ﬁﬂﬁ%Lau AM9UABuLAMIINEATILAZIATUB0TMNS
FENINATNIIN ﬂim%’%miwamaxmimuqumwﬁﬂmmsé‘?ﬂLamﬁmsi'm 7 Wislulofnuazansoongvs
Fanwluownswindudn nsimuwensnindufulifiaunmuasaudaonds  msfinyigauuen
Aol warnsiiauessnumufuiludemiiieatos namadeud: fFeuaunse
Roles of microorganisms in traditional fermented foods, physical and chemical
changes occurred during fermentation, fermentation processes and process control of various
traditional fermented foods; probiotics and bioactive compounds in traditional fermented foods;
quality and safety development in fermented foods; field trips to fermentation factories;

presentation of related topics

853-533 winluladvesdan 3((3)-0-6)
(Yeast Technology)
e UsAUNDY: -
Prerequisite: -
JadunsnenmLazalfan19193 QYuaznIsas INANA Y VeBdA N1sARLEDNLAZNIS
UFuuaanediug nsmdnueaneged nisudndadvuuds dadermsuavemisdnd lamdiu uaznis
NN INANA T LA U

Physical and chemical factors influencing yeast growth and metabolite
production; screening and strain improvement; alcoholic fermentation; production of bread yeast;

yeast for food and feed; vitamin and development in biochemicals production

853-534 wiAluladivesanning 3((3)-0-6)
(Algal Technology)
evdeAuneu : -
Prerequisite: -
anudiugrufsfunamezdsuanisliusslesinnamiesuadn fnuedsndu
dmunamzdssamierundn umdunsdndenuazdiulsaneiug ndnniseenuuuidowiy
waznsnaAiadssUfnsaiianinuuuliuas nagnsnisudnt uilugiuuazangaiinzandmivang

FInMAMTIBVUIAENKAZDIAUTENOUTITAMAT N15VE18VUIAKAZUTHIUAUYLNTNER
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Basic knowledge of microalgae cultivation and utilization; essential skills for
microalgae cultivation; approaches for strain selection and improvement; basic design principles
and set up of photobioreactors; basic and recent optimal production strategies for microalgae

biomass and their valuable composition; scale up and evaluation of production costs

853-541 nsldusglevinaznisunUndanauraoannanamnssuinems  3((3)-0-6)
(Waste Utilization and Treatment in Agro-Industry)
EERL RVMEITARNYE
Prerequisite:

Sdutunoulunisdanstagaunde wealulafazern udnnsfiuglunsudsanin
TanLAYMADAI8NITUIUNTNITININ HindwaidInmannsldusElevdanianavnielulsenu
AFMNTIULNYATA ndnnslunisthdainde ssuuthdadnde walanisendInelun1sfnw
U581n398un3d  n1ssreawanuimdiaiunsidlseleviuasiniaianiavinde n1s@nyigau
wonaauil

Waste management hierarchy, clean technology, basic principles of biological
conversion of waste, bioproducts from waste utilization in various agro-industries; principles of
wastewater treatment, wastewater treatment system; molecular technique used for microbial
population study; recent research and development in waste utilization and wastewater

treatment; field trip

853-542 wieluladTanmaAwndoudugs 3((3)-0-6)
(Advanced Environmental Biotechnology)
183 UIAUNDLU: -
Prerequisite: -
mmﬁﬁiymaq{]mmuaﬁwﬁ'Lﬁmmﬂmimwmuazqmmmam Uadvlunisaanesnay
nalnnisaanefavesansiinenaie n1stosdarsuasn1smdaasund suntedanim n1slinaia

Amnssuugmanslunalulagdinimdwinden n1sdanisiagiawinde n13MdauaienieINe

' '
a U a

svuuthininde naadasmidulinstuduwanden nsdifnwuazssnusmuiimdluideiiiedos
mi@muuaﬂamuﬁ

The importance of pollution from industry and agriculture; factors affecting
degradation and mechanisms of pollutant degradation; biodegradation and bioremediation;
utilization of genetic engineering in environmental biotechnology;, waste management;
air pollution treatment; wastewater treatment system; green products for good environment; case

study and report on recent development in related topics; field trips
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853-543 nstevdanBLarnsidnasUudeunadanm 3((3)-0-6)
(Biodegradation and Bioremediation)
183VIAUNDU: -
Prerequisite: -

U [ &

ANUFUTUSTENINAUNT unstesamevesansUuilou Jadeiiinadenistovaans
warnsmdnanstudounisdann mw’aaamaLLagm3ﬂ°w%’mmiﬂmﬁaumﬁamwﬂizLmn@m6']
nsfdalansainlaginnadanin waluladnisidnasiudeulaedhis wadalesgiussansngg
nMsMeANATTInstesaaneuarmstdnasluideunedanm

Relationship between microorganisms and the degradation of pollutants; factors
affecting biodegradation and bioremediation; biodegradation and bioremediation of xenobiotics;

microbial remediation of heavy metals; bioremediation technologies; analytical techniques;

presentation and report on the advanced in biodegradation and bioremediation

853-544 AUVIENINTINWATUAYNITUSTENALY 3((3)-0-6)
(Agricultural Microorganism and applications)
e UsAunNaU:-
Prerequisite: -

UNUMYBIRAaUNIgran1sinens Uadnd Useus Lma'a‘ﬁ'm%qqﬁuw%é NSARNLADNLAS
AaNURveRAUNITaMTUNTUTEENAlIN1N1sINYAT N15UTEENALEIRAUVSEN1NTSINYAT LU Fasiaue
n1sineas Jedanm Insluledin n1sfinwusswnsqdunidlasmaiineainet nuidesasuinnssy
MPURAUNTINNITNEAT

Role of microorganisms in agriculture, livestock and fisheries; source of
microorganisms, screening and properties of microoreanisms for agricultural application;
application of microorganisms in agriculture such as bio- pesticide, bio- fertilizer, probiotics;

molecular technique used for microbial population study; report and presentation in related

topics research and innovation

853-551 WAlUlad NaIuTINW 3((3)-0-6)
(Bioenergy Technology)
183 109AUNDU: -
Prerequisite: -
ANy Wia sy mseysnundnu ngranefiifedestundsnuina
LATVE NN AWM UMSHEANE TN Ussnvvemdsmu@anmmuaznissanisegadsdiu nsdanis
Funafiendandnuiinmuasndsnunawy mslimeluladTnmlunssuiumskamenueatinim
lelasiauiinw ufatanin lulefien lwadWemanain Tgdnsndenuianm wansenuiunadonves
Womadinim nsdanUaesfimdounszan anudnmdmanalulad dmdunsnaandsnudinm

nsginwlunsUTuUTas RN WTIN N


https://dict.longdo.com/search/livestock
https://dict.longdo.com/search/Fisheries
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Importance of energy; source of energy; energy conservation; laws related to energy;
biomass and resources for bioenergy production; type of bioenergy and sustainable management;
management for production of bioenergy and alternative energy; application of biotechnology for
production of bioethanol, biohydrogen, biogas, biodiesel, microbial fuel cell; bioenergy life cycle;
environmental impacts of bioenergy; greenhouse gas mitigation; recent technology for bioenergy

production; case study for improvement and development of bioenergy

853-561 tnAlLlAEYININDINIS 3((3)-0-6)
(Food Biotechnology)
e UsAUNDU: -
Prerequisite: -

HaNTENUYeuNAlUlagTINIMHDAMAINYDITNOAU ANAINILATUINITHALNTEUIUNIT
wUssUlugmavnssuemns nsussgndldismsuazimailananalulagdinmaiunalulagniswin
wialuladoulsyd welulagiugieinssy Iennssulusiu wagdmnssunszuiun1stininlunisaauys
sAUsENRUYRIRIMSIlpUuUT I AV eLfl ol ldnAn Auailyaifi Tyanngs nsifiadszansam
nsrUIuNIINaR saunan1sidimaluladiinmlunisiesevesdusyneuresems wagnisdnaue
enueuimiludemiiieades

Effects of biotechnology on quality of raw materials, nutrition, and process in food
industry; application of biotechnology methods and techniques in fermentation technology,
enzyme technology, genetic engineering, protein engineering, and bioprocess engineering for
modifying food components to improve or get new valued products; methods to increase
effective production process and analyze food components; presentation relating to current

topics in food biotechnology

853-562 Qa%ﬁwmmms%y’ugﬂ 3((3)-0-6)
(Advanced Food Microbiology)
e TeAunaunIeITuAIUe: 853-532
Concurrent prerequisite: 853-532

o
[ [

WAlAIATSTUEMN AT INe101NT Tl aSeuiisumellnliaseiausiuiy
3

o
=b

wallAdinszin s uazeslaum saman1stdmatiameaiugnasy waeduylulunisnsinmqdun

=

3
neliialsalue1s wwmndlnl 9 mameluladnisndnvesemsninussinneng q Qaunsgidnads

7

©

o
g

UMW 9TVINeWBINSEUILNMIIUBNEMSWUUIM 9 wagn1smuANAMNNEWNTIUANUYaTYINgT TN
nsthiuenesnuaud i ludeniiiedes

Advanced techniques in food microbiology, including conventional versus rapid and
automated methods as well as genetic and immunological techniques in the detection of foodborne
pathogens; new approaches in fermentation technology of various fermented foods, health-promoting
microbes, microbiology in new food preservation methods and controlling the microbiological quality of

foods; presentation relating to current topics
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853-571 wiAlulagdmnssuiugeans 3((3)-0-6)
(Genetic Engineering Technology)
s1evvsAunNauY: -
Prerequisite: -

wanilasiuvedimnssuiugenans (nsasisfduegnuan Aduelauss n1simsey

' '
a

uazAnLdonqdunsiidugnuan) 3 eslomssnyineniililunisfnuinisiauvesdu Imnssusiug
Fnanfveneaddniuaziiy AdTindauustugnasy Srasaumamansitesiy msdseyndldfidue
anualuanusg 4 veamaluladtanim wesnminauesesuanufuiiludemiifedes
Principles of genetic engineering involving the construction and expression of
recombinant DNA molecules, DNA library, analysis and isolation of recombinant microorganisms;
molecular tools for studying gene function; genetic engineering of animal and plant cells;
genetically modified organisms; principle of bioinformatics; applications of recombinant DNA in

various areas of biotechnology, presentation of current issues and trends

853-572 AAINTIULNANUDAN 3((3)-0-6)
(Metabolic Engineering)
1eAvTRUNDU: -
Prerequisite: -

[

ANUFIAYVBTIAINTTNUAIUBATY A NTINvanun1veddunslugad Uffseniely
was Nabnn1IAIuANITWAUEATY N15AIVANTBINWAIURATY N1srINEangveItiun1UaaTY
ANsSUMBARAUeaT uarmsidueseuaimtluidemiiieades

Importance of metabolic engineering; overview of cellular metabolisms; cellular
reactions; metabolic pathway regulations and balances; metabolic control analysis; metabolic flux

analysis; metabolic engineering strategies; presentation and report on the advance in metabolic

engineering

853-573 wialulaginnluana 3((3)-0-6)
(Molecular Biotechnology)
eddeAuneu: -
Prerequisite: -

Waun1sveawalulag¥inmluena Fasauna Alulind waglsiledind nmswanseen
vodululusanilen n1sudnlusiuluwadyaislon laSanndandddawaziainssulusiu
walulagdiainlutanalussuuvesadunid wmalulagddininluanaluszuuvesgaiilen
weluladtanmluanauazdean uaznstiauenenuaufnwiludomiiiedes

Development of molecular biotechnology; bioinformatics, genomics, and

proteomics; manipulation of gene expression in prokaryotes; heterologous protein production in
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eukaryotic cells; directed mutagenesis and protein engineering; molecular biotechnology of
microbial systems; molecular biotechnology of eukaryotic systems; molecular biotechnology and

society; presentation relating to current topics

853-581 "3mﬂs'ﬁuﬂizmuﬂ'ﬁ%amw%uqq 3((3)-0-6)
(Advanced Bioprocess Engineering)
183 UsAUNDLU: -
Prerequisite: -
Auseunsemesdinmlunisudandad e diamuazn1suUssun1egInInes
yiwensssued eluladfiuguuazangaiiieafunszuiunsduth nanad wasaneth nisdaden
NINYINTNTINN FaUNaAIEnSUATewewUTIUSATe MmN JULUUTesATen \3esUfnsal
T ﬂﬂiLLSﬂLLﬁ%ﬂﬂiﬁﬂU%?j%éﬁ’]i Lﬂiiﬂgmam%lﬁmﬁuﬁunuuazmiamﬂumzmumww%’gmw
Biocatalysts in bioproduction and bioconversion of natural resources; basic and
recent technology relating to upstream, bioreaction and downstream; screening of biological
resources; reaction kinetics of biocatalysts; mode of operation; bioreactor; separation and

purification; economics study of cost and investment in bioprocess

853-582 N1509NHUUHIUHNTNFINN 3((3)-0-6)
(Bioreactor Design)
182 UIAUNDU: -
Prerequisite: -
wnAamlulunsidenuazeenuuudafnsai@inmlimngausundnsusidanm wie
warAIUANNIEUIUNIIULN Usngnisalnisdaiiuludeunsaldanin laun Sleladuaznisaislou
luudy nsanglousia wazn1saislounuTou N153ATIERLATYE18VLINTIUSNTAlRUUTINIY
wnALUA Wadladiun wosany v
Overview for selection and design of bioreactors based upon bioproducts; sensors
and control devices in fermentation process; transport phenomena in bioreactor including
rheology, momentum transfer, mass and heat transfer; analysis and scale-up of stirred tank

reactor; pack bed reactor; fluidized bed reactor; air-lift reactor etc.
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853-583 N1TIALALATUANNTEUIUNITNIAAAMNTTUNYATUALTININ  3((3)-0-6)
(Measurement and Process Control in Agro- and Bioindustry)
e3¥UaAUneY : 850-323 1300 lunaeitiavetnmeNITUNITUIINSNENEAT
Prerequisite: 850- 323 or depends on the discretion of the program

management committee.

A10819UBINANAUINNEAAINNTTUNEAT LATTININ A20819Y8INTTUIUNITNER

HANA I NIRAFINNTTUNYAT KasTININ NITTALAZAIVANNITINLADIAIN 9 TuNTEUIUNITHER
HANAUINIRAAINNTTUNYATUASTININ 0191 FyIULazIgwLes AIATUAN N1TATUANNTEUIUNIS
3PIUANNSEUIUNSMBSEUUABNTIMES NMstdsuseaunaziausluihidedegiuiiiieides

Examples of food and agro-industry bioproducts; Examples of food and industrial

bioprocesses; Measurement and control of parameters in agro- industry and bioproduct
processings: signals and sensors, controllers, process control and computer-based control; report

and presentation in related topics

853-584 MIATIUUUTIABIUALNITAIVANNTEUIUTININ 3((3)-0-6)
(Bioprocess Modeling and Control)
13 0eAuUNau: 853-511
Prerequisite: 853-511
WIANNINTINTBINSITUUUTIABIMAENTATUANNTEUIUNSTININ Laundnduassyuy

'
a

Frnmiifianududeution indeseuazimaiadmiunsiafulsreanszuiun1sdinin wuusiaod
Aedostuusngnisainisdeiou nsnsavaeulunauagnsmamTfiined aeufinnesdiaty
launfindvesszuudinw ﬂ’l'ﬁﬁ?ﬁﬂ?')gﬁLM&J’]%&&J‘U@Qﬂ'ﬁSU?Nﬂ’ﬁ

Overview on the use of modeling and control for bioprocess; dynamics study of
non- complicated biological system; instruments and techniques for bioprocess variables
determination; mathematical modeling of transport phenomena in biological system; model
validation and parameters fitting; computer simulation and control for dynamics study of

biological system; process optimization

853-585  nszurumsUanetnlumelulaiinm 3((3)-0-6)
(Downstream Processing in Biotechnology)
SEATIAUADY: -

Prerequisite: -

o
[

FunouvesnszuiunsUaeih BnsanUdesndndusianmilegmeluiwad (Sanile
in woules! uaziBena), msusnvesudsesnaintimin (nsthuvies uazniansos), meviduduimind
ruNTuENUILTILET (M35, MIANAENDY LAYNITWENAIBLIILUTL);, NSKEMINDaNAINKEN ST
Fanm (M3afe, Msanedn Lagn1sndw); Msviuignindndnsidanmdieislasunlans il nng

DONLUUNTEUIUNTLAUNITNALNATUTURDUNITUENANY ¢ LRLNZ A
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Sequence of downstream process steps; release of intracellular bioproducts
(ultrasonic release, enzymatic release and mechanical release); clarification of fermentation broth
(centrifugation and filtration); concentration of the clarified broth (evaporation, precipitation and
membrane separations); separation of water from the bioproduct (extraction, crystalization and
distillation) ; purification of bioproduct using chromatography; process design using optimal

combination of many separation steps

(%

859-599  suLlpuinadY 1-3((x)-x-x)
(Research Methodology)
eIvURUTeuUney : aglunaitiaresnmenIsuNITUSSaNgns

v a

N19398A2875N1ININLIAIERT NITHAILILATIIINATY NTnUMIULazUseidu
19TUNTIN A3UTIIUNTIVY N19U AU MaTEUNIITINg szileuddide laun adifdmsu
N19778 N1FDDNLUUNITNARD

Scientific research method; proposal development; literature search and review;
academic and research ethics; academic presentation; academic writing; common research
methodologies, statistics for research, experimental design

il 1 361 euiEide-maidaduiBnsmeainenmans 1((1)-0-2)

(Module 1: Research Methodology- Research as Scientific Approach)

N19398A2875119119TN81AEAT N1THAUILATITINATE NTnuIULarUsELilu
1TTIUATIN A3YFITUNITIVY NMTUNAUONINITING  ATTLUNIIBIAT

Scientific research method; proposal development; literature search and review;
academic and research ethics; academic presentation; academic writing

¥iud 2 seideuiside-adadmiumside 1((0)-2-1)

(Module 2: Research Methodology-Statistics for Research)

adMidanssaur Msdnauetoyalugunuunisnawaznsivl n15nI¥AeAIveINgY
AI9E79 NSAMUIUVUINVBINGUAI0E19 alifiTIayuIL; ANOVA laauads anduius nsanneuldedu
ANNANNE FILUINIY wazUEuRUS

Descriptive statistics; data presentation: tables and graph; sampling distribution;

sample size calculation; inferential statistics; ANOVA,; Chi-square; correlation; linear regression;

goodness of fit; confounding and interaction
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¥dud 3 321 euiFid-msoonuuUNMAaDs 2((1)-2-3)

(Module 3: Research Methodology-Experimental Design)

maaaﬂqumsmaauamyagm LLNuﬂ’ﬁW@ﬁ@ﬂLLUUEj‘MﬁMuiﬂj ﬂﬂi%@ﬁ@\iﬁ'ﬁLLNuLLUU
EjiJUﬁ@ﬂﬁll“LqJ}iilj N1509NLUULTILNANBLTIALUY 2 Lag 3 ﬂﬂi@@ﬂLLUUﬂWiWﬂﬁ@ﬂ%ﬂ@)ﬂ N1IBBNLUU
NUTEN1AETN

Design for hypothesis testing; completely randomized design; randomized
complete block design; 2n and 3 n Factorial design; advanced experimental design; clinical

research design

853-601 Y IyN1sUsENOUNSIINIMALLLaETINN 6((4)-6-8)
(Module : Biotechnology Entrepreneur)
F1e3TIRUNDU: -
Prerequisite: -
AuEIAYuaranuMEYeInN1sUsEnaussNamAlulad gin1nuare naInnssy
waluladfanm anugiugiunisgsfadmsvinimaluleddanm wualdunasdssianaessia
waluladdrnmlusgdulsemanazssduaina nsruaunsiiddny lunsdidunisiedsznougsia
walulag¥inn vannisveanaluladuaznisinnisuinnssy n1sasnagnsniwinnssy maiauay
wTesdelumsadauinnssy nsdnwienduldliiBanded nagndnsgsfauaznisdariunugifa
AsaLINIIRaIan1amalulagdinin nsdnnisnsnddunielyan ﬂizﬁﬁﬂmﬁmﬁumiﬁﬂLﬁuqiﬁf\]
walwlag@inin nsRnwamuInnssudmSundaduadann Iaviurugsfiauasnsdiausuinnssy
dmSunAni g InIMTIgIna
Significance and characteristics of biotechnology entrepreneurship and the
biotechnology industry; basic business principles for biotechnologists; trends in biotechnology
business at national and international levels; important process in biotechnology
entrepreneurship and business initiation; concept of technology and innovation management;
develop a framework for innovation strategy; techniques and tools for development of innovation;
feasibility study for commercialization; business strategy and plan; biotechnology market
development; intellectual property management; case studies in biotechnology business;
practice on innovation for bioproducts, developing business plan and business presentation for

innovation of bioproducts
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853-602 Y v ueluladdinmiiieiasughafann-uiou-diler (BCG)  6(4)-6-8)
(Module : Biotechnology for Bio-Circular-Green (BCG) economy)
183 UsAUNDU: -
Prerequisite: -
nswdnndnsngdinmdiewaluladdanin nseenuuunszuiunsiveadody
gudnsoonuuunszuaunsiiiufinssedsuindon msvyuideuthminensnduaildln nszuaunns
Funuuilfimaluladianmiiersugia BCG
Biotechnology for production of bioproducts; design for zero-waste process; design
for environmentally friendly process; circular utilization of resources; prototype based on

biotechnology for BCG economy

853-621 wiadaidemanaluladianindugs 2((1)-3-2)
(Advanced Research Techniques in Biotechnology)
e UsAUnNeU: 853-525 n3paglunasiliavenmznIsuNISUTMSNANgAS™
Prerequisite: 853-525 or study together or depends on the discretion of
the program management committee
nannsiazmadalun1side ﬁ’JﬂJﬁgﬂmﬂ%Lﬂ%@ﬂﬁ@LLﬁz"ﬁ‘lﬂmmi%u@ﬂ‘V]”NL‘V]ﬂi‘lﬂag‘?ﬂﬂﬂw
917 MInTI9seUNIUAsuLasuessAunESuazaImaInuaten1siinIn MslaauBulazn1InTa
AT Ianssulusiu NsesTeTeisgmatian1edilutana n1seeniuuiandn naenlu
AMunMInvematdalnl o Tusuideiumalulagiinw
Principles and techniques in research, instrumentation and advanced technology
in biotechnology i.e. monitoring of microbial changes and biodiversity, gene cloning and detection,
protein engineering, molecular techniques for analysis, reactor design and recent research

techniques used in biotechnology

853-622 n1sinnismaluladuazuinnssudmsvnaniaatinm  3((3)-0-6)
(Technology and Innovation Management for Bioproducts)
18 UIAUNDLU: -
Prerequisite: -
nann1sveanAluladiLazn1sIAN1swInNsL N13asNagNsNIuInNTsy nAlauwas
13 oeilolunisadiauianssy nsmresitamenisaata nsdnwianudululddiumaluladves
HARSINTI0 N NagNSNsgsianaznIsIRwNugsie nsAnwianudululdgmnded n1sdanis
ningaunadyyr msiniauuinnssudmiundndugidinim dnhunugsiawaznisiiaueuinnssy

AMSUNGNAUAYINNTITIAI
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Concept of technology and innovation management; develop a framework for
innovation strategy; techniques and tools for development of innovation; market gap finding;
feasibility study based on emerging technologies for bioproducts; feasibility study for
commercialization; intellectual property management; practice on innovation for bioproducts,

developing business plan and business presentation for innovation of bioproducts

853-631 wialuladioulesitugs 3((3)-0-6)
(Advanced Enzyme Technology)
FevITeAUNeU: 853-531
Prerequisite: 853-531

arwidugaistumelulatiouls dmnssulusiudionismdaoule malameiug

a

Fenenssumansililuvsulinisndneuledivasauantfveseuled Wauimaluladuasuinngsy

'
LY

Fafulagldvuruniamaeuley YssidunedinuuazaossauiiAgadesiunsussgndldimalulad
wule] lnsssaauensussgndlfinaluladifeadesiuaidetindn

Advanced knowledge in enzyme technology; importance of protein engineering for
enzyme production; DNA recombinant; gene and protein manipulation; protein structure
modeling; development of sustainable technologies using enzymatic process; ethical and legal
issues related to application enzyme technology. Mini-proposal of applying relevant enzyme

technology in the student’s research area

853-632 flsaianmiignaie 3((3)-0-6)
(Immobilized Biocatalysts)
$183v10sAUARY :853-531300glunasiliaresnnenITUNMTUSMIMANENAS
Prerequisite: 853-531 or depends on the discretion of the program
management committee.
aasuTRveuaduaziouleyl nmsndnwaduaziouley auautivesasdanizildns
FBnseTeiusaiinmuuugaine wwuitustlaniaut wuudnds uasuuudug aaautRvessusedinm
NANN1TM3 aauwamam%mmﬁmé&ﬁgﬂm?& wazn1senLuudIugnsal n1slduselevinisgaainngsy
waznAluladlmifiAsates nsfunfuaznisiaueenumuiriluiomiiisites
Properties of cell and enzyme, production of cell and enzyme, properties of carriers
used in immobilization; immobilized biocatalyst methods with adsorption, covalent bonding,
entrapment and others; properties of biocatalysts after immobilization; kinetics of immobolized
biocatalysts; reactor design: application in industry and related new technology, searching and

presentation relating to current topics
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853-661 miaaﬂqmé%’mwwiuam'rﬁ 3((3)-0-6)
(Bioactive Compounds in Foods)
S1e3TIAUNDY: -
Prerequisite: -
fie9839an30Nn M TN YALAYUNAIIEIENTDNNYRTINM B3AUTENDUTRE WS
fLuaseongyddanim unumvesanseangustanmluetmanagmsussgndld msduamevimand
uardaafivasanseengydinim yunewnaiumealuladiinmdeaseangrstinm nstaueeanly
vdetlgtuiiieados
Definition of bioactive compounds; types and sources of bioactive compounds;
food components that are bioactive compounds; role of biocactive compounds in foods and their
applications; chemical and biochemical syntheses of bioactive compounds, their biotechnological

perspective; presentation relating to current topics

853-662 WnUeaTUVRAUNISluams 3((3)-0-6)
(Microbial Metabolism in Foods)
39 0sRURe: 853-521 viTeaglunauitiaresnnenssUMIUIMIMaNgns
Prerequisite: 853-521 or study together or depends on the discretion of
the program management committee.

a 1 wva

anSnavetun1uedTuvedunIddenmauTRve@MTTINGnlngNTMinLaTNAYDs

q

a o w a

AuYRIALIRRBNYRIRIMSHRNalnTid Ay ueRaunsd Msawessnuluiitelagiuiiieives
Influence of microbial metabolism on properties of foods produced by
fermentation and effect of microenvironment of foods on important metabolic pathways of

microbes; presentation relating to current topics

853-681 wiAluladnIzuIUNITUUNLAZANAANS 3((3)-0-6)
(Separation and Extraction Process Technology)
e UsAUneu : 853-521 vvalsEuAIUAN viveeylunagiiilaves
ANZNIIUNITUTIS MaNENT
Prerequisite: 853-521 or study together or depends on the discretion of
the program management committee.
MANNIRENE MRS TRl nn1InTneanantugh TneldyfinooiUasistusing
I¢uA nsnseauaznsnsessziulanana n1swisauen nmsviliwaduan nsada n3gady Sgdulasun
Tonsfl n1sanazneu sansfiansty Sianlnsnedda nisannanuaznisvinliuis sauluda

Lﬂi‘lﬂiﬁ"lﬁ@%ﬂ]@ﬂﬂi%‘U']‘L«!ﬂ’]‘JLLEJﬂLLa%ﬂﬁﬂﬁ’ﬁ
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Principle of recovery of insolubles, suspended particles from broth of liquid by
various techniques; filtration and molecular filtration; centrifugation; cell lysis; extraction;
adsorption; elution chromatography; sedimentation; ultrafiltration; electrophoresis; crystallization;

drying; economics study of separation and extraction processes

853-691 taditAunamalulagdinin 1(1-0-2)
(Special Topics in Biotechnology)
Usiiuihaulaveanaluladadielviuasuinnssumanaluladdinm
Current interests concerning modern technology and innovation in biotechnology
F1e3TIAUNBU: -
Prerequisite: -
Useidiuithaulavesnaluladasielmivaguinnssumanaluladanm
Current interests concerning modern technology and innovation in biotechnology
510-501 wieluladTnmiugauesiinign 3((2)-3-4)
(Advanced Crop Biotechnology)
se3gUeAUnaw: 330-360 WugAansiay/vse 510-212 wannsHaRNYaIY
‘Vi%’eﬂfﬂﬂﬂ')'?llLﬁusleJU‘U@ﬂﬂmgﬂiiuﬂ”ﬁﬂ%%’ﬁﬁﬁﬂfﬂmi
Prerequisite: 330-360 Genetics and/or 510-212 Principles of Horticulture or
consent of the program committees
ndnns nul weznslriimamamalulasTinmdunsmzdeadededis wad stusmans
nsnaneug uazugimnssy ion1sueneusuasnsUSulausie
Principles, theory and the use of biotechnological methods in terms of plant tissue

culture, cell genetics, mutation and genetic engineering for plant propagation and improvement

595-761 wielulaBTanmandunssudugs 1 3((3)-0-6)
(Advanced Pharmaceutical Biotechnology 1)
Fre3TIRUNBU: -
Prerequisite: -

AU U ukaznsUsrendldimalulag@inmlunisideuasimuimiandy nssy

a A

Tassadrauazmiirfivedu toulesiflilunisdasiofu nnihduiiaulavieloudeduingiead madans
aouadfivardnt n1smuauntsuansoonvesduludsditinislnsailefinuazgaislofin niswaun
wadiwzianeity & uazgatn iiensvszgndldlunissdaniedunsesians iddsslevdmaen

Basic and applications of biotechnology in pharmaceutical research and
development; structure and function of DNA, enzymes in gene manipulation; introduction of

interesting gene into host cells; protoplast fusion and hybridoma technology; gene expression and
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regulation in prokaryotic and eukaryotic systems; process development of cell cultures; plant,
animal and microbial cell cultures and their applications for production of pharmacologically

active compounds

595-762 wieluladTanmmandunssudugs 2 3((3)-0-6)
(Advanced Pharmaceutical Biotechnology II)
e UsAUNDU: -
Prerequisite: -
msuinuazdatedifidninasenisvin nszuiunsiessindysdue wiedmdn el
Gﬁgumaufiauuawé’f&miﬁ’lﬁuﬁﬁmmiméf’mLmﬂﬁﬂﬁg&wmﬂﬁmamwLLaz%ﬁmm seaulaiana 1y weda
nsifiuuTnamsiugnssy mansamduiadlasieifleuilawdurianie 4 msmdduvavesdu
fiaula Msusnuaznisvilliuiand denianses nmsvyumies Sidnlnsvleisda wazlasulnnd
FAINTIUNTLUIUNITTININ MSAIUANAMAINMIBndsnAlulagTinIn n1sussendldmaluladdinin
nsfumuazyszfiunasln ng sudsuuazaiesssuiiieadesdmivausumaluladdinimmis
LdvAEnS
Fermentation technology and factors affecting in fermentation process; analytical
procedures of biotechnology-derived pharmaceutically active compounds in downstream and
upstream processing; gene amplification technique by Polymerase Chain Reaction; analysis of
cloned gene by hybridizations and sequencing technique; isolation and purification of
biotechnological products by methods of filtration, centrifugation, electrophoresis and
chromatography; chemical process engineering; quality control of biotechnology derived
pharmaceutical products; the application of biotechnology in drug discovery and evaluation and

the regulations and ethics in pharmaceutical biotechnology

853-696 U 1 1(0-2-1)
(Seminar 1)
sredvdeAunau: -
Prerequisite: -
nsdnauedeyauwazauiItmavInsluaimalulagdinm wSauvisnsdarh
wazthdssgauatuanysal
Presentation of information and research progress in biotechnology; preparation

and submission of final report



a0

853-697 @ 2 1(0-2-1)
(Seminar II)
183w UsAUNaY: 853-696
Prerequisite: 853-696
nshiauedeyanazanuinminuideididunsey nslinsginazulanadoya
NI w%f@mﬁqmﬁmﬁwLLazﬁwﬁﬁwmuaﬁuaugsd
Presentation of information and report in progress of research being conducted;

analysis and interpretation of research information; submission of final report

853-698 &funun 3 1(0-2-1)
(Seminar II)
sedvUAuneY: 853-696
Prerequisite: 853-696
msthiauedeyauazanuinmihnuideiduiunisey mslinssiazulanadoya
NI W%famﬁy’ﬂmﬁmﬁﬂLLazﬁﬂﬁaiwmmaﬂ’Uﬁuysd
Presentation of information and report in progress of research being conducted,

analysis and interpretation of research information; submission of final report

853-699 #uuu1 4 1(0-2-1)
(Seminar IV)
13w UsAUNaY: 853-696
Prerequisite: 853-696
mshaueteyauazauinminuideidiiunisey mslesgisazulanadeya
Uiy wiewtamsdarhuasindensnuatiuauysel
Presentation of information and report in progress of research being conducted,;

analysis and interpretation of research information; submission of final report

853-936 WeINus 36(0-108-0)
(Thesis)
Fe3TIRUNDY: -
Prerequisite: -
nsfAnwIAUATILazITenaumalulagdinin Inedn1sivuniitedde n1WaIu
warasulnses1eIngrdnus nsanlunuidewassieuaiun1mvui n1silsukazdniiguiay
Inerdnus msiiausnanusofiUsEyATINg Msienenmelulad uaznsasudesiuinendnug
Study and research in biotechnology; formulating research title, developing and
defend thesis proposal; conducting research work and preparing thesis progress report; writing and
preparing thesis book; presentation at an academic conference; technology transfer and thesis

defense
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853-948 e INus 48(0-144-0)
(Thesis)
e UsAUNDUY: -
Prerequisite: -
nsAnwAuAIkazIdensaumalulagdinin Inedn1siuuaiiveddy AL
warasulAses1eInerdnus nsanlunuidewagsienuaiun1mvul n1sidgukagdniiguiay
Ingniinug MadiausnauieUszAvIng miteneawelulad wagnsaeudesiuinginug
Study and research in biotechnology; formulating research title, developing and
defend thesis proposal; conducting research work and preparing thesis progress report; writing and

preparing thesis book; presentation at an academic conference; technology transfer and thesis

defense

853-972 Inegntinus 72(0-216-0)
(Thesis)
13 UsAUNDUY: -
Prerequisite: -
nsfinwAuAIazIdensaumalulagdinin Inedn1siuuaiiteddy AT
waraaulasesneinednus n1sandunuddenazsieuauiimiti n1sWeulazdaviiguiay
Inerdmus msiiauenanusefiUsEyATINg Msaenenmelulad uaznsasudesiuinednug
Study and research in biotechnology; formulating research title, developing and
defend thesis proposal; conducting research work and preparing thesis progress report; writing and

preparing thesis book; presentation at an academic conference; technology transfer and thesis

defense
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@UUITANRT | AL » q@m'sﬁﬂmﬁéﬁL%ﬁ]m'iﬁnm‘lw,wiazsxﬁu A152UHDY
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5 AR UYDAVIR Usgygyen | 2546 Dr.techn. | Technical Chemistry Graz U. of Technology, AAANLIN V-1
alnins Austria Wi 97
Useugln | 2540 ML wialulagyaniw 1.17ina
Usyayws | 2534 MU, LNUATANERS 1ANUATANENT
6 AR UL Usgygyen | 2553 Ph.D. Chemical and Process | U. of Surrey, UK. ANNANWIN V-1
ANAITI Engineering W1 99
Usyayln 2544 P4 YmnNsTuIASena 1. A9TAUATUNS
USeuayws | 2537 gAY YmnssuSena 1. E9TAUATUNS
7 N UNEDQT Usgygyen | 2555 Ph.D. Materials and Life Kyoto Institute of ANIARUIN V-1
53315RY Science Technology, Japan W1 100
Usggglm | 2551 WA wialulaginn 1. E9TAUATUNT
USeyges | 2548 M. Irinen 1. E9TAUATUNS
8 Wl UINAIIIEUN Usgygyen | 2558 Ph.D. Biotechnology Ritsumeikan U., Japan ANIANUIN V-1
Eﬂ‘aﬁ’l Usyayln 2555 M.Eng. Applied chemistry and | Ritsumeikan U., Japan W1 103
Biotechnology
USeyayns 2553 B.Ens. Bioscience and Ritsumeikan U., Japan

Biotechnology
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