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01051621~ wAluladdugslunssurumsuenadnsdusiliuians

(Advanced Product Recovery Technology)

a 1

vannskenlusAundfanssuaingdunid dusmiedianimain
aunigniiunannirenfunudfidue wadanisuenlaoea uas las
winnsuuuuandeulossy BidnnsH3da Tananadanislasun

Innsflusziugaaimnssy

Principle of protein isolation from microorganisms.
Biocatalysts from microorganism resulting from DNA recombinants.
Gel separation techniques, ion-exchange chromatography, electro-

phoresis including chromatographic techniques of industrial level.
01051631  AfmnIsuszuudinw
(Biosystems Engineering)

IINTIANNTLUIUNMIATUAYARILVBULAS N15TIADIULNS
9@aT1IMY TR0 MNIRALTEUUTINW NNTAIUALNTEUIUATITUG IUAS
sruudnludAvaanszuIun1sndnIsaugnaImnssy IAINTINNIS

2/
=

wamamwaﬁﬁuqq ANSWRILINTEUIUNSNNTINWDEN9E9E U

Metabolic pathway engineering of cells. Modeling microbial
responses in food and biosystems. Advanced process control and
industrial automation of fermentation processes. Advanced cell

cultivation engineering. Development of sustainable bioprocesses.

3(3-0-6)

3(3-0-6)
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L‘ﬂﬂiuiag%quaﬁgu
(Advanced Gene Technology)
SuiideeSeunnney : 01051561

msiiuUsEanBamnsnateugvasadunidlagntsadiants
na1gwuglaniznia nsidleuevwineig o Waldluwad wazns
dndwuresdululasiulen walulagves Avuelnsu nisussiliy
UszAnSwalunisidenwadiSusuiansussgndlifansaumenmans
fususuiluling Wsiledind uaziumdluiind saansuszgneld

Tugmamnssuwmelulagdinim

Increasing the efficiency of mutation of microorganisms by
building up localized mutation. DNA fusion into cell and DNA fate
in chromosome. DNA probe technology. Evaluation of
initial cell selection for industrial application. Bioinformatics for
genomics, proteomics and metagenomics. Application to the bio-

technological industry.
ANUATIIEINNMTAIUANNTEUIUNTANAT I8N AunSE

(Advanced in Regulation and Control of Microbial Synthesis)

nalnn1smivguAsduasIsiaIsaidrinmaingdunid lay

21AYSEUUYe98u Mstninliiienanalulada anwuwindon waznadn.

iliAamsdaasigd sivisnnsanemvesansiuniusagagaunid

nsliusslevilugnamnssumdn

Mechanism of controlling biochemical compound synthesis
from microorganism by using gene systems. Induction of
plasmolysis. Environmental factors related to the synthesis includ-
ing translocation of chemical to the microbial cell.

Applications in fermentation industry.

3(3-0-6)

3(3-0-6)
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sudouifidutugamedumaluladfinmvnsgaaivnssunyns
(Advanced Research Methods in Agro-Industry Biotechnology)

mu%’aﬂxuqamqﬁwumﬂiuiaS“‘mmwL;axmﬁé']’ﬂ*ﬁﬂmaéwmi
Fumsldnaluladasauma wazaauinesaniulszuiansa uay
nMsduAuteya n1slessinaninisuiisasdsuunaiiunig
Frn1s wagmsiiaue MisfuenanuITenisiavieauiients

dnauelumsuszyuuaznisiinaniluansasisinis

Advanced research in biotechnology and preparation of
research proposal, application of information technology and
computer data processing and retrievals, data analysis, article
writing and presentation, group discussion. Paper preparation for

presentation and publication.
Foaamemamalulaitinm
(Selected Topics in Biotechnology)

) A

Wivautaulamanalulagdinmluszauddygyuen wade

Sonldsulunsazniansane

Selected topics in biotechnology at doctoral degree level.

Topics are subject to change each semester.
sy
(Seminar)

o a ¥ 17 dj 1 E2
A5UNEND waradUsievag a9 Yraulanisd 1unalula-

=l s =
gt Tuszaud3aeyen

Presentation and discussion on interesting topics in bio-

technology at the doctoral degree level.

“*91e3vUTulye

2(2-0-4)
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01051698  UgywivAw 1-3
(Special Problems)

nMIfnwAuATNavAlulagtinwszauUSyaen wasiSey

= - [
SN IRV IR

Study and research in biotechnology at the doctoral de-

gree level and compile into a written report.
01051699  Ane iinus 1-48
(Thesis)
WeluszavuTygyen wazeussadouduinerdnus

Research at the doctoral degree level and compile into a thesis.

- 91ENIUBNVANGNS
01051501 walulag@inmuuuitududmsududadnm 5(5-0-10)
(Intensive Biotechnology for Graduate)

vinnanalulagdinm andfivazdnvuzianzyssgdunsd
n1sussgnigdunidlugeaimnssy Yfuinisianizuyqely

PREWINTTUNYAT HaLINYIARSIAINTINATTINN

Principles of biotechnology, properties and characteristics
of  microorganisms, industrial application of microorga-
nisms, unit operation in agro- industry and biochemical

engineering sciences.
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mslnngndeyalszendlunsifumalulagdainim 3(3-0-6)
(Applied Data Analysis in Biotechnological Research)

ﬂ'm.ﬁuwummaﬁmmaﬁ‘é’faa&a A1sNAaslaToieT Uy
wuudumasn wnuwuuguntgluuden wazuruwuvaIAuaLas ns
NAABILUULNARDITEA ANTENLUULIAYEIUTILAVBISEa NMsannee
Fawy Tnsiiufnanou maleszideyanatsiaus msliase
Aausgnauvan n1sUseene L4 LUTULNIUN19@d A lunis7de

wialulagdann

Data collection and analysis. One factor design:
completely randomized design, randomized complete block de-
sign, 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.
walulaBnsuonudnfasiliuians 3(3-0-6)

(Product Recovery Technology)

N1SWENEad wavalseidlnmaeluwadasnainead nns
AaNELAALAYNISYINLEANTANe NNSANAENaY I51ATUNATIA SEUU

gaaaluilueaddundy wuusursanal wazwaluladiuuusy

Separation of cell and biochemical compounds from the
cell. Cell disintegration and clarification of the extract. Precipita-
tion, chromatography method, aqueous two-phase systems, re-

verse micelles, liquid membranes, and membrane technology.
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wilkagiwaluladveslasa

(Sucro-chemistry and Technology)

a ¢

autimaeiivagidndvesglasa nsunuiingulansonda lu

s

Tuanavesglasa nInanayuse1e | vaeglasa weanesed Leawmes

]

LasNans mﬁﬁiﬁﬁ]Wﬂmﬁ'suﬁwaﬂawﬁ’uﬂma

Physical and chemical characteristics of sucrose.
Substitution of hydroxyl group in the molecule of sucrose. Pro-
duction of subunits of sucrose alcohol, ester and the
products resulted from the binding between metals and

Sucrose.
mmiu‘[aﬁ‘i’?quamﬂa
(Advanced Starch Technology)

Jaunamansinsuanaaesivedluananls nszuILnSHER
wlawazujisemaaiilunsndaeyiusene 9 9nudls saustents

lltuszlenilugnamnssu

Kinetics of starch molecule break- down. Process of
starch production and chemical reactions in producing

various subunits from starch including industrial utilization.

3(3-0-6)

3(3-0-6)
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AMIATUTIULUALNITUTEYNANDAAMNTTUNYSS
(Probiotics and Applications in Agro-Industry)

anvazianIzredfunidaisiaiutiug unumlumadu
2115 waznamegun T antinisdugndunsdnelse nswdnansiasy
Truzuasiativsnmansiaiutiuy walulagnisvieniu msussynaans

EEUTIUENNERA N T TN RS

Characteristics of probiotic microorganisms. Role of probi-
otics in gastrointestinal tract and health effects of probiotics. Inhi-
bition properties against pathogen. Production of probiotics and
stability. Encapsulation technology. Beneficial effect on human

and animal health. Application of probiotic in agro-industry.

wialuladtininvadnadwasiinin
(Biotechnology of Biopolymer)

msduaTgimanalulagdinimveanediweidinin quauds
maniluagnienwveanediueiiin nuwaznsussynanefiweidannly
gAamNTIN Mideuaateniinimvemediuesdanin nsusududy

INSVINVDINANERNTINN

Riotechnological synthesis of biopolymers  Chemical and
physical properties of biopolymers, and their applications in industry.

Biodegradation of biopolymers. Life cycle assesment of bioplastics.

3(3-0-6)

3(3-0-6)
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walulagnisudndss
(Brewing Technology)

rlinvaadeiuarnszuiunisndndes nsidonuaynns
Av1eFsUAuAIRgRU ManzEsaemsdansar nsUszEnaLY
wuleddmiuntsudaides nseenuuudmdnuazaisaiuny
NFTUIUNTNAN NTFUIUAITNAINTITNN N1IATIABUANATNLAY
ALAIRIYaLdes N1931suNunTHER nguanawazdanivus

Uselerinaglnwraadss n1sdnwiuenaaiun

Beer types and brewing processes. Raw material
selection and quality inspection. Yeast propagation and
management. Enzyme application for brewing. Fermenter
design and fermentation process control. Post-fermentation pro-
cesses. Beer quality inspection and stability. Production plan. Law
and regulations. Advantage and disadvantage of beer. Field trip

required.
luleSlvlaidwiunisiiuyasn@ana
JBiorefinery for Biomass Valorization(

Aunuiguagaudfgveslulesivdiues ¥ia way
AudNEUEYDITINIa InsnInIaud Tulelwidiueivesdnly

waglaa Syiity Hudden wavvendeangramnssuams

Definition and significance of biorefinery. Type and char-
acteristics of biomass. Pretreatment methods. Biorefinery of lig-

nocellulose, cereal, green plants and food waste.

3(2-1-5)

3(3-0-6)
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(Advanced Biochemical Engineering)

PUVNAAIAAT VDT UNTE Uazdunsnien taunamans
oulesiduge dnwazianzuesdufnsalianinuazniseanuuy
ATEUIUNTVUAL N1TTARAZNITATUANEIMNGN NITTIADUUUNNG
AdinFnaniuaznsiiasILuNTEUILNTVE mnsudade S5

-

HARAAUAEATTILAT IV AUNUVBINTLUIUNITNLN LATHEAIANTLAZ

§3790INTVLIN

Microbial thermodynamics and interaction. Advanced en-
zyme kinetics.  Characteristic metabolic engineering and
design of bioreactors. Transport processes. Measurement and
control of fermenters. Mathematical model and simulation of fer-
mentation processes. Tissue engineering. Methods for increasing
productivity and cost  analysis of  fermentation

processes. Fermentation economics and business.
nsUszgnRnaNiwmesdmIunTsUIUNMINITINIW
(Computer Application for Bioprocess)

n1sUszgndldnaufiameslunssuiunismedanin nsasng
WUUTEDINNAGIAAENTUDINTLUIUNITNITINN wazn1TuATgm
lngldnoufiunes nsuszgndldnsuiumnaslunisaiuaunIsuas

ASEIANWN

Computer application in bioprocesses. Building of mathe-
matical model for bioprocesses. Problems solving by computer.

Computer control applied in production. Cases study.

3(3-0-6)

3(3-0-6)
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(Gene Technology)

a1sugnssuwasming walulagnisaneloutu maluladnns
lraudu watiamsseyfouieganay wadalunisimsendu ssuu

5

LaznsInMsBureaiuvdiniierdasivgnamnssuinens

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.
NSTUIUNMTERENATIUNINTUEA
(Advanced Industrial Fermentation Processes)

ANAIMYBINTEUIUNTERAMnssEMTA n1sUSUUT
Usgdivgnw nsvuaumswinuuulil q watansldingiusangnun

a [ 3 as § o = v
Namﬂuwamnmm'ﬁum'lwﬂum 13AN

Advanced processes in order to increase the productivity of
fermentation products. Combination of novel processes in the field
of microbial genetic engineering and chemistry for the
production of high value products from the low value raw

material.

2(2-0-4)

3(2-3-6)
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ASEANEAILAYNTZUIUNSUIUANINTININ
(Biodegradation and Bioremediation)

wanNsveINTIAaNeLaznIruIuNsUIURfI8dIn M es
an5Bun3ETiing uasasduaseiivuiiousgludaundou nalnns
aanesnleinmvesiinlugaglaa arsusenavaslswinnedues
a1sduvidialidunne MIusuuTsnsgseaanasiiedsiugimngsy
waglusfivdmnssy wallaane 9 vasnsyvaumsthvamedinim uay

NSEIANWN

Principle of biodegradation and bioremediation for
biclegical organic and xenobiotic materials in environment. Mecha-
nisms  of  biodegradation  of  lignocellulose,  aromatic
compound, polymer, organic hazardous materials. Biodegradation im-
provement by genetic and protein engineering. Bioremediation tech-

nigues and case studies.

wulziinaluladduas

Y

(Advanced Enzyme Technology)
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waluladmsudnauleiluseduisanangsy n1svineu el
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Tiusgslagismanlasanlansd siuvisnnsnsasasumuuians
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wagnmsmuwmdnluiana lag3snmedianlasinig-ga n1sussyna
Wmsmeinegiinuiu waslusfueuided wnldusslondlums

oulas

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

enzyme production.

3(3-0-6)

3(2-3-6)
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WUFIMNTTUNDNITNLNT gRavnsu wazdawindon 3(3-0-6)
(Genetic Engineering for Agriculture, Industry and Environment)

nsussyne b imalulagnianugIrinssulunisinuas
gRAMNTIN Ward swindau n1seenuuud Ui AruaNAINER N1
sanuuumswiin wagasiiufemanEn A s RUETHL NTEUIUnTg
MausIMINTTY LaransRugAAnIINNITTINT MTATUALALATN
yoandnAnusin1adanan n1sdanisdulud 1§30 1 ansinuns

gnAMNTIU wazdaindon

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 prod-
ucts. Gene manipulation of organism for agriculture,

industry and environment.
UfjuRnrsmalulagvasiy 2(0-6-3)
(Laboratory in Gene Technology)
Medviideaieunnou wiadsundeu : 01051561
unUftAmsiAndesiussivimaluladvedy
Laboratory for Gene Technolougy
FRABT LN N 3(2-3-6)
(Waste Treatment Systems)

FTUUMTATOUFLLUUSN 9 T2UUMIATLAZ SZUUNISTTINeN

saunaranivenlnselunssisidnuesdeuuus o

Various types of waste treatment systems using both
chemical and biological process. Kinetics of reaction in different types

of waste treatment system.
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s lauisivemamalulag@inmmgravnssununs
(Research Methodology in Biotechnology in Agro-Industry)

nanuazsaleuisidemauvalulagdinmnisgaaivnssy
nwas MIeTeidgyiiiafmuaiitonyise sy Taya
EN1TINKLNTITE n1sfMuaisEuaTnata MIlaTIEst 3
wana warnsiansel wan133de msdavihmenuiensiausly

NsUsEYNLaTNTANUN

Principles and research methods in biotechnology in Agro-in-
dustry problem analysis for research topic identification, data collec-
tion for research planning, identification of samples and technigues.
Analysis, interpretation and discussion of

research result; report writing for presentation and publication.

3(2-2-5)
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- Plant molecular biology
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M.Sc. (Environmental Science)

University of Strathclyde, UK, 2542
Ph.D. (Environmental Biotechnology)
University of Strathclyde, UK, 2546

fuiiilteIYgy
- Environmental biotechnology

- Anaerobic biodegradation

2. Characterisation of anaerobically treated

molasses wastewater from ethanol
production plants, 2561

3. Temperature and de-icing salt, effect
on the activated sludge respiration,
2561

4. Enhancement of biogas production
from lipid -rich substrates by bioaug-

mentation, 2560
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- Rheology of semi-solid food

- Application of hydrocolloid in
food product

cellulose acetate film from durian
rind, 2562

2. Calcium impact on xanthan gel and
frozen
coconut quality, 2562

3. Effects of transglutaminase and kappa-
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M.Sc. (Nutrition and food science)
University of Reading, UK, 2556
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- Dietary phytochemicals with
potential effects in metabolic
syndrome prevention

- Functional foods product de-

velopment

tion and branched chain fatty acids
production affected by soy protein
hydrolysate, 2562

2. Protective effect of selenium-enriched
ricegrass juice against cadmium-induced
toxicity and DNA damage in HEK293
kidney cells, 2561

3. Nutritional compositions, polyphenolic
profiles and antioxidant properties of pig-
mented rice varieties and adlay seeds
enhanced by soaking and germination

conditions, 2561
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Provides the student with methods Advanced research in biotechnology and
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of data and writing research articles. processing and retrievals, data analysis, article
writting and presentation, group discussion.
Paper preparation for presentation and

publication.
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