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wialulagvasdu 2(2-0-4)
(Gene Technology)

QRAMNTTUTINN 2(2-0-4)
(Bio-Industry)
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(Research Methodology in Biotechnology in Agro-Industry) 3(2-2-5)
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waluladFinmuuudntudmsutudnfng 5(5-0-10)
(Intensive Biotechnology for Graduate)

Mlneideyauszgndlumsidomalulagdinm 3(3-0-6)
(Applied Data Analysis in Biotechnological Research)

wialulaBmsuensdnSusiliians 3(3-0-6)
(Product Recovery Technology)

wiluazimalulaguasylasa 3(3-0-6)
(Sucro-chemistry and Technology)

Lwﬂiuiaﬁsﬂzuﬁwawﬂﬂ 3(3-0-6)
(Advanced Starch Technology)

weluladninensiinseidos 3(3-0-6)
(Renewable Resources Technology)

ASLERUTIUL LA NTUTLUNAN AN T TN YAS 3(3-0-6)
(Probiotics and Applications in Agro-Industry)

waluladFinmuazwedmestanm 3(3-0-6)

(Biotechnology of Biopolymer)

walulaBmswandes 3(3-0-3)
(Brewing Technology)
naUsgynAnuiImesEmMIUNTEUIUNINITINM 3(3-0-6)

(Computer Application for Bioprocess)

sruunmahanudulugaamnssununs 3(3-0-6)
(Refrigeration System in Agro-Industry)

AFNTIUNTEUIUATTINN 3(3-0-6)
(Biological Process Engineering)

ﬂSzmumsqmmwﬁiwﬁﬂ‘ﬁvuqa 3(2-3-6)
(Advanced Industrial Fermentation Processes)

MIRSIFNIUGATEMNTINN 3(2-3-6)
(Immobilized of Biocatalysts)

NFEAIBRILAZNIZUIUNTUITANITINN 3(3-0-6)
(Biodegradation and Bioremediation)

wulesimaluladdugs 3(2-3-6)
(Advanced Enzyme Technology)

Wugimnssuilensinuas gramnssy uazdanaden 3(3-0-6)
(Genetics Engineering for Agriculture, Industry and Environment)

Ydinsmaluladvesdu 2(0-6-3)

(Laboratory in Gene Technology)



01051581

01051596

01051598

sTUUMARUDAEY 3(2-3-6)
(Waste Treatment Systems)

SosamemanaluladTanm 1-3
(Selected Topics in Biotechnology)

Jeynnviveig 1-3

(Special Problems)
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(Thesis)
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01051501  wialulagdanwuuudududmsudadiafne 5(5-0-10)
(Intensive Biotechnology for Graduate)
nanmsmAlulagTinm audhazdnuazianyveniunsd malseynadunidlugnaimnssy
Uftinsiemeniislugraivnssuinens wagivermaniienssueidinm
Principles of biotechnology, properties and characteristics of microorganisms, industrial application of
microorganisms, unit operation in agro-industry and biochemical engineering sciences.

01051511  msapseideyaussyndlunsidewmalulagdanin 3(3-0-6)
(Applied Data Analysis in Biotechnological Research)
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Fnsitufiamaney Meleneideyaaeiiuls malieseiilszneundn nisUszgndlilusunsmnsadn
Tuns3dewmalulagdinim
Data collection and analysis. One factor design: completely randomized design, randomized
complete block design, and Latin square design. Factorial design. Fractional factorial design. Multiple
regression. Response surface methodology. Multivariate analysis. Principal component analysis.
Application of statistic program in biotechnological research.

01051521  walulaBnsusnudnsiausilfuiaus 3(3-0-6)
(Product Recovery Technology)
nswenEas warasniidinnnieluwadesnainwad Msaaswadwaznsvilaansaia nsaneznau
Flasnlnns il svuvaewaluhluwadiundu anusuresvan wasmeluladumiy
Separation of cell and biochemical compounds from the cell. Cell disintegration and clarification of
the extract. Precipitation, chromatography method, aqueous two phase systems, reverse micelles,
liguid membranes, and membrane technology.

01051522  ipdluasinaluladvasglase 3(3-0-6)

(Sucro-chemistry and Technology)

auaniimaniuazidndvesylnsa nmsunuiingulensendaluluianavessglasa msndneysiusig
voulasa uaanesed lames uaznandnusifildannnsyudvedaziuglase

Physical and chemical characteristics of sucrose. Substitution of hydroxyl group in the molecule of
sucrose. Production of subunits of sucrose alcohol, ester and the products resulted from the binding

between metals and sucrose.
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Lwﬂiuiaﬁ%v'quawﬂa 3(3-0-6)
(Advanced Starch Technology)
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Kinetics of starch molecule break-down. Process of starch production and chemical reactions in

producing various subunits from starch including industrial utilization.

walulagndnensiiindailas 3(3-0-6)
(Renewable Resources Technology)
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Conversion of biomass into fuel gas and energy from agricultural waste by chemical and
biotechnological processes. Production of biogas, ethanol, and fuel using pyrolysis and gasification

processes. Renewable energy from natural resources.

A1SLEENTIULUATNTUTLYNANNIGAEIVNTTUNYAT

(Probiotics and Applications in Agro-industry) 3(3-0-6)
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Characteristics of probiotic microorganisms. Role of probiotics in gastrointestinal tract and health
effects of probiotics. Inhibition properties against pathogen. Production of probiotics and stability.
Encapsulation technology. Beneficial effect on human and animal health. Application of probiotic in

agro-industry.

walulagamuuazwadinesdanim 3(3-0-6)
(Biotechnology of Biopolymer)

msduasgimamalulaginmvemediues@inin auaudiniuniuaznmenmusmeduesiinmuay
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Biotechnological synthesis of biopolymers. Chemical and physical properties of biopolymers, and their

applications in industry. Biodegradation of biopolymers. Life cycle assesment of bioplastics.

wmalulagnsuandes 3(3-0-3)
(Brewing Technology)

Jesuaznszuiumandndes Wuginuisiag senuazdad walulagnisudnueaivaznasivaaurmunmn
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Beer and brewing processes, breeding technology for barley, hop and yeast, technology for malt
production and quality inspection, hop and hop products, yeast technology and yeast management,
technology for water treatment, enzyme technology for brewing, fermenter design and control, batch
and continuous brewing, carbon-dioxide recovery, technology for beer stability, beer quality

inspection, production plan, microbrewery, innovation and novel products.
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Aransaudaafiduge 3(3-0-6)
(Advanced Biochemical Engineering)

QuVmamansvesAun3d uazdunsizen saunamansiouleifugs dnvasamsvesdnsaifinimuas
N1590NKUY NITUIUNITVUAT N15IALAYNITAIVANTINGIN N1TTIABIUUUNNANAAIERSHAZNITINEBIUUY
nszuumaviin Amnssieide Fiiunananuazn AT iRuN LTI TEUIUNTIITN LATYEAEn TuagIRe
YBINITWIIN

Microbial thermodynamics and interaction. Advanced enzyme kinetics. Characteristic metabolic
engineering and design of bioreactors. Transport processes. Measurement and control of fermenters.
Mathematical model and simulation of fermentation processes. Tissue engineering. Methods for
increasing productivity and cost analysis of fermentation processes. Fermentation economics and

business.

N15Us28NARNNIMDIHINITUNTEUIUNTNIT NN 3(3-0-6)
(Computer Application for Bioprocess)

mMsUszgndldnauiamaslunszuunINITINIm NTASIUUUTIARINNALAAIEASTEINTEUIUNS
MBI wazmauitgniegldneuiiunes msUssyndldaeuiamasiunisruaunisudn nsdfinw
Computer application in bioprocesses. Building of mathematical model for bioprocesses. Problems

solving by computer. Computer control applied in production. Cases study.

szuunsviaudulugaamnssunens 3(3-0-6)
(Refrigeration System in Agro-Industry)

"o =

wann1sausutanniinmmeauiu dvswavesruduiiliseagmnedinim audimmeanuiouvesang

L]

o o °

NI ﬂi%‘U’JuﬂﬁLlfU‘LguLLESLL‘UILgE]ﬂLL%ﬂ ﬂ'liE)’f]ﬂLLU‘ULMMW%ﬁE}ﬂﬁWWi‘Uﬂi%U’JUﬂWi‘Vﬂﬂ’NﬁJLﬁu Y51
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The principle of preservation, cooling effects on biological materials, thermal propertiers, cooling and

freezing processes, optimum plant design, managment of cold storage.

AFINTIUNTZUIUATTINN 3(3-0-6)
(Biological Process Engineering)

auURinensvuaingweavedlranies@inin mslvaluvieuazvesle miaammuméaaqu sguunsaneleu
ANSounstinn msnenulinnuieu nsaaleunasnsazay sxUUNITaelaULIaN TN
nMsunsdsluana Manefnlinuig wavn1sazauiig

Pheological properties of biological material, pipe and open chanel flow, pump design, heat transfer

processes, heat source and heat sink, heat and mass transfer molecular diffecsion.

wialulagvesdiy 4(2-6-7)
(Gene Technology)
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Genetic materials and their function. Technology of gene transfer. Cloning technology. Recombinant
deoxyribonucleic acid identification techniques. Gene analysis techniques. Gene systems of

microorganisms and their manipulation involving in agro-industry

NITUIUNTYAEMNTTUNIN VUGS 3(2-3-6)
(Advanced Industrial Fermentation Processes)
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01051564

01051565

01051566

msliingunangnundndundndurisialnluganisé
Advanced technology of industrial fermentation processes. Productivity improvement. New
fermentation processes. Techniques for processing low value raw material to produce new

commercialized products.

N13ATeATUGATEMITINN 3(2-3-6)
(Immobilized Biocatalysts)
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Types of biocatalysts, immobilization processes of biocatalysts. Characteristic and stability of

immobilized enzyme and microbial cell. Types of bioreactor and application in agro-industry.

ANSEANYAMALNTZUIUNSUIUANISTINN 3(3-0-6)
(Biodegradation and Bioremediation)
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Principle of biodegradation of natural and synthetic organic compounds contaminated in the
environment. Mechanisms of biodegradation of aromatic compounds, polymers, and toxic chemical
organic compounds. Bioremediation of inorganic pollutants. Genetic and protein engineering
techniques for monitoring and improving biodegradation of organic compounds and/or
bioaccumulation of inorganic compounds by living organisms. Bioremediation techniques to remove

pollutants.

wwulesimaluladtuge 3(2-3-6)

(Advanced Enzyme Technology)
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Technology of enzyme production in a semi-industrial scale. Purification of enzyme with
chromatographic and electrophoresis methods. Methods of determination of the molecular weight.
Applications, immunology technology techniques of enzyme and genetic engineering aspects of

enzyme production.

Wugdranssuien1sineas gasvnssy uazduandon

(Genetics Engineering for Agriculture Industry and Environment) 3(3-0-6)
msUszgnalfialladymaiugimnssaluninnens gaamnssy uasdauanden n1seeniuuduiinauau
Mswan MssenuUUMIMEn wagnsiiuifemandnnaeiusiiiunssuumsmaiugimnssy uas
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Genetic engineering application to agriculture, industry and environment. Gene design for production
control. Fermentation design and product recovery for genetic engineered and fused strain. Quality
control of biological products. Gene manipulation of organism for agriculture, industry and

environment.
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UfjuRnsmalulagvestu 2(0-6-3)
(Laboratory in Gene Technology)
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unufRnsiifedestuneivimalladvestu

Laboratory for Gene Technology

QAFMNTTUYININ 2(2-0-4)
(Bio-Industry)
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General knowledge of Bio-Industry. Logistic and management. Quality control. Innovation creativity.

Case study of Bio-Industry business. Trends in Bio-Industry.

szuuiInvadde 3(2-3-6)
(Waste Treatment Systems)

JEUUMIATRRFEUUUAIY SzUumaell kagseuunelinivenaaunamansvesufiselunssuidsndn
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Various types of waste treatment systems using both chemical and biological process. Kinetics of

reaction in different types of waste treatment system.

sz1lsuisiTememalulagdnmmngaaunssunens

(Research Method in Biotechnology in Agro-Industry) 3(2-2-5)
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Principles and research methods in biotechnology in Agro-Industry problem analysis for research topic
identification, data collection for research planning, identification of samples and techniques. Analysis,

interpretation and discussion of research result; report writing for presentation and publication.

Fosanizmamaluladdann 1-3
(Selected Topics in Biotechnology)

SosamzmamaluladTanm lussdulsyanln dedeavdsuwladivluwmaznanisdinw

Selected topics in biotechnology at the master’s degree level. Topics are subject to change each

semester.

Funun 1
(Seminar)

° a RN P Ao v a
msiausuazefuTeteNuaulanmumaluladiinmlussauuagiln
Presentation and discussion on current interesting topics in biotechnology at the master’s degree

level.

Usymiiiag 1-3
(Special Problems)
mMsAnmAuaimanaluladTinm sedudSyanly wasiSeuses Wowduseau

Study and research in biotechnology at the master’s degree level and compile into a written report.



01051599  3ne1iwus 1-36
(Thesis)
mMeiTeseiudSgailn wavSeussaduinednus

Research at the master’s degree level and compile into a thesis.
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