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3.1.3 518739

3.1.3.1 %MWY N 12 Heha
~Sanraiuiia il W 9 wilena
853-521 wna lulag®Inn 4(4-0-8)
(Biotechnology)
853-524 ANAIeMIanA Tu lagyann 3(1-6-2)

(Research Techniques in Biotechnology)

853-596 duuU1 1 1(0-2-1)
(Seminar I)

853-597 FuNU12 1(0-2-1)
(Seminar II)

- IMNAVMUNGUIN I 3 WUIENe

FousdyianulumdaznguiIn :1mu 3 nilene
@ a a @ <
auiveInerinusvenindny Iagn A UFOUYDIAMULNTTUNS
E4
VIMIIHANGAT 911nT1033 100 111

nguiIvuna TuladFnmaaunadon
853-542 A TuTagFnmauadondugs 3(3-0-6)
(Advanced Environmental Biotechnology)

nguArna TuTadFnmesuazinag TuTadeu la

853-534 1nalulaoou lrd 3(3-0-6)
(Enzyme Technology) L)

853-561 tnA 1u 1agFININO1113 3(3-0-6)
(Food Biotechnology)

nquIBINA T TaganIwniangia
853-552 mﬂuiaﬁ%amwmmma%uqq 3(3-0-6)
(Advanced Marine Biotechnology)
NQUIFIAINTINNTEVIUNTFINN
854-511 %aﬂﬁuﬂizummi%amwsﬁjuqa 3(3-0-6)

(Advanced Bioprocess Engineering)
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nguarunaluTagFinmauiiyniodnd
330-575 MazAaToBo Uy 3(2-3-4)
(Tissue Culture of Woody Species) 150
330-576 mamzaeaedeliaen llssduuazfinin  3(2-3-4)
(Tissue Culture of Ornamentals and Vegetables) 150
515-503 maluTagFmmmsnandn’ 3(2-3-4)

(Biotechnology for Animal Production)
3.1.3.2 Hanadvaen dnulidesn 6 wHeha
A a ) = A v =R 9 = 9 -V | dy
@onanT1e39 lunguiruaenMindnyidesmsGeuniuninasae 1
1 1 a a 4 I~
9819108 6 MUIBAA HATAINITNABNTIBIFIDUY 1A TATANTUYOVUBIAULATTNAT
VINIHANGAT
T a =)
NguIT UADN
1O UAONINAULYATINNTTUINYAS
a ¢ o
850-524 MTAUATIEHDIUITUUG 3(2-3-4)
(Advanced Food Analysis)
850-652 AAANTANNMEMNLALIAINTTUVDIDINIG 3(3-0-6)
HazIaaFININ

(Physical and Engineering Properties of Food and Biomaterials)

850-653 Usingmsaidwriuluemnsuay Jaadinim 3(3-0-6)
(Transport Phenomena of Food and Biomaterials)

851-515 mﬂiuiaﬁmmﬂigﬂﬁm% 3(2-3-4)
(Aquatic Plant Processing Technology)

851-531 W Inenludainzia 3(3-0-6)
(Marine Toxicology)

853-523 WANUOATUVDILEAS 3(3-0-6)
(Cell Metabolism)

853-531 BRI N 3(3-0-6)
(Traditional Fermented Foods)

853-532 malulagvesvas 3(3-0-6)
(Yeast Technology)

853-534 nalulaoou lyd 3(3-0-6)
(Enzyme Technology)

853-535 mﬂTuTa?Jmiwﬁﬂ%uqq 3(3-0-6)

(Advanced Fermentation Technology)
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853-541 M3 191se Teminazmsiniataqaumae 3(3-0-6)
ANNYATINNITUINHAT
(Waste Utilization and Treatment in Agro-Industry)
853-542 mﬂTuiaﬁ%amwémmﬁauﬁuqq 3(3-0-6)
(Advanced Environmental Biotechnology)

853-543 msgeeaatenazminIaa1sdutlounis®inm 3(3-0-6)

(Biodegradation and Bioremediation)

853-551 A Tu lagueId 113 3(3-0-6)
(Algal Technology)
853-552 1A TuTagnnNn1angaduga 3(3-0-6)

(Advanced Marine Biotechnology)

853-561 1A 11 1ag%ININDIH5 3(3-0-6)
(Food Biotechnology)
853-562 Ja3IINGIDIMITVUY 3(3-0-6)

(Advanced Food Microbiology)

853-571 maluTagImnssuiugemans 3(3-0-6)
(Genetic Engineering Technology)

853-572 AMINTTUNAIVUOAN 3(3-0-6)
(Metabolic Engineering)

853-581 mstlsznoumaginaunalulasainin 3(3-0-6)
(Entrepreneurship in Biotechnology)

853-594 vermmemanaluladFinm 3(3-0-6)
(Selected Topics in Biotechnology)

853-611 m?mﬁa”lcmmﬂumiﬁﬁ%’ﬂ 1(1-0-2)
(Cybertools for Research)

853-631 Fu3aFInMiignase 3(3-0-6)
(Immobilized Biocatalysts)

853-661 @1500NN35I0 M 11013 3(3-0-6)
(Bioactive Compounds in Foods)

853-662 ﬁ;a%ﬁmmﬂ]ﬂqumgﬁuw?fTﬁﬁaTiﬂiu@wﬁws 3(3-0-6)

(Advanced Microbiology of Food-borne Pathogens)

853-663 UAUBATUUDIYAUNTE 1UDIMT 3(3-0-6)
(Microbial Metabolism in Foods)

853-664 NHINGIDINT 3(3-0-6)
(Food Toxicology)
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854-531 M3oenuUUAInTaiTINImN 3(3-0-6)
(Bioreactor Design)

854-541 MIIAUALITVUMIMVANATZUIUMINNDINIG  3(3-0-6)
HAZIZUUTININ
(Measurement and Process Control in Food and Biological System)

854-631 tnalulagnizuduneniasanaas 3(3-0-6)
(Separation and Extraction Process Technology)

854-651 L!.‘U‘Uﬂoﬁlaf)\‘ll.!azﬂ'lﬁﬂ')‘]JﬂiJﬂﬁgiJ'Juﬂ'lﬁ%’lﬂ"lw 3(3-0-6)
(Bioprocess Modeling and Control)

854-551 uuUA0I1UTZTUVFINN 3(3-0-6)
(Modeling and Simulation in Biological System)

857-551 NMIAANNYANTHNITUINYAT 3(3-0-6)
(Marketing in Agro-Industry)

IeIvIdenNAAMLINGITAT

318-503 FIANTAUNA 1 2(2-1-3)
(Bioinformatics I)

326-512 €35INO1VDIAUNTH 3(2-3-4)
(Microbial Physiology)

326-513 WURMAATVDIAUNIO 3(2-3-4)
(Microbial Genetics)

328-513 manal AN Al 3(2-4-3)
(Biochemical Laboratory Techniques)

328-613 malulagvealsauuazionlyd 2(2-0-4)

(Technology of Protein and Enzyme)

328-621 FuAdveINy 3(3-0-6)
(Plant Biochemistry)

330-527 HNAINEIMNETTTVeITAINLIA 3(3-0-6)
(Physiological Ecology of Marine Animals)

330-572 MIEEs NI 3(2-3-4)
(Algal Culture)

330-573 maluTad Ins Inwaad 3(2-3-4)

(Protoplast Technology)
330-601 LrAdLAZIFASINGIVOINY 4(3-3-6)
(Cells and Plant Cell Biology)
FIIFUADNNAULNSTNEINTTITUIA
510-501 mﬂTuiaﬁ%mwﬁqumﬁ%ﬂqﬂ 3(2-3-4)

(Advanced Crop Biotechnology)
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510-601 WugIAINTITNVOINYLYN 3(2-3-4)
(Crop Genetic Engineering)

510-602 WugenaniiFe Tuanavesiirilgn 3(2-3-4)
(Crop Molecular Genetics)

515-503 ﬂﬁWSﬁQﬂi%ﬂ@“ﬂ 3(3-0-6)
(Advanced Swine Production)

515-507 malulagFimumswandas 3(2-3-4)
(Biotechnology for Animal Production)
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(Advanced Aquatic Animal Diseases)

530-532 WOIBAINGIUDIN 3(2-3-4)
(Shrimp Pathology)

530-534 WugeaasUsinaufiomsdfuigaiugan 3(3-0-6)

(Quantitative Genetics for Fish Improvement)
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(Separation and Identification of Natural Products)
570-563 msma%ﬁe‘uqm%!mﬁamwmmWﬁﬂﬁ’meﬁﬁﬁmﬁ 2(1-3-2)
(Biological Activity Determination of Natural Products)
570-661 ﬂmwwzLé‘ymgf'iym%ﬁﬁvayu"lm%uqq 2(1-3-2)
(Advanced Medicinal Plants Tissue Culture)
570-763 mIfmuagas lassaiumualiveswansus  3(3-0-6)
FITUIIA
(Chemical Structure Determination of Natural Products)
53R IENINABE M IANT TAUIARDY
830-500 WANHNNNZIA 3(2-3-4)

(Marine Pollution)
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Meaning, history and development of biotechnology; related process, techniques and product
in biotechnology; ethics in biotechnology; advanced microbial physiology, metabolisms and control
mechanisms; genetic engineering, genome and bioinformatics; basic principles in biotechnology; bioprocess
engineering, reactor design, scale up, modeling and process optimization; enzyme technology; various
applications of biotechnology; economics, patent, laws and business relating to biotechnology; recent research;

case study in biotechnology

853-524 manaIenauna 1u lagdinn 3(1-6-2)

(Research Techniques in Biotechnology)
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Methodology for proposal development; principles of isolation and screening of desired
microorganisms; principles of identification of selected microorganism by molecular method; experimental
design techniques; principles of protein recovery and purification; basic laboratory techniques and safety;

practical and hand-on experiences for main instruments those would be used in research; miniproject

853-596 qunU 1 1(0-2-1)
(Seminar I)
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Presentation of information and current topics in biotechnology; submission of final report



44

853-597 GEGUTR) 1(0-2-1)
(Seminar II)
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Presentation and report in progress of research being conducted; research data analysis and

interpretation; submission of final report

1.2 91e3NTAUMNNGNIN
Y Y ]
330-575 mImziasuiiodoistudy 3(2-3-4)
(Tissue Culture of Woody Species)
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Tissue culture of economic tropical trees eg. fruit trees and forest trees; techniques of in vitro

culture for rejuvenation and or prevention and solving problem of explant browning and contamination
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(Tissue Culture of Ornamentals and Vegetables)
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Tissue culture of economic ornamentals and vegetables; use of tissue culture techniques for

rapid mass propagation of desirable and selected plants
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(Biotechnology for Animal Production)
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Embryo production, embryo transfer, genetic engineering and animal production
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(Enzyme Technology)

AFNTAVNDY: 326-202, 328-302 43008 1UAAETTHIVDIABLNTTUNMITUTHITHANGAT

msdnnaauianemoanuagiaiiveaeu lesi vauwamaasveueu lminazuanna’ln
MsnuquAsHanLaznsiiuveuen el nswaa mmaﬂuazmiﬁnau”lmﬁiﬁ’u?qwﬁdmm?q
u'lad m3ldlseTomivesonlmilugaamnisuaien wazmsaneneuauimh ludon
iRt

Physical and chemical properties of enzyme, enzyme kinetics, regulation of enzyme syntheses
and activity, production, isolation and purification, immobilization and industrial applications of enzymes

as well as presentation and report of related topics
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(Advanced Environmental Biotechnology)
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The importance of pollution from industry and agriculture, Element cycles; factors affecting
degradation and mechanisms of degradation; utilization of genetic engineering in environmental
biotechnology; waste management; waste utilization; wastewater treatment; green products for good

environment; ISO 14000; case study and report on recent development in related topics; field trips

;
853-552 ma TuTagFInmmiangaduga 3(3-0-6)

(Advanced Marine Biotechnology)
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Importance of marine biotechnology, types of marine organisms with potential in marine
biotechnological applications, types of marine products and their productions and purifications using
biotechnological methods; applications of biotechnology in marine bioremediation and pollution control;

presentation of new topics in marine biotechnology

853-561 A Tu g% N IND111T 3(3-0-6)

(Food Biotechnology)
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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
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854-511 ARINTTUNTEVIUMIFININTUGY 3(3-0-6)

(Advanced Bioprocess Engineering)

F1879119AUNDY : 854-212 NT00d IUAAINTIIVBIAMZNITUMIUTMITHANGAT
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Thermodynamics and stoichiometry in fermentation; kinetics of enzymatic reaction; kinetics of
microbial growth; consumption rate of substrate and product formation rate; physical and chemical separation
technique; crystallization; membrane technology; extraction and separation by electrophoresis and

chromatography; economics study of cost and benefit of investment in bioprocess
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318-503 Frasaumna 1 2(2-1-3)
(Bioinformatics I)
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DNA sequence analysis, multiple sequence alignment, phylogenetic tree construction,

computational genomics, gene expression and protein structure analyses

326-512 @33 IN1URIAUNTH 3(2-3-4)

(Microbial Physiology)
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Structures and functions of microbial cells; microbial growth; microbial control; transportation
of substances; energy production of heterotrophs and autotrophs; metabolism of carbohydrate, lipid, nitrogen

and control of metabolisms
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326-513 WugManiveaunid 3(2-3-4)
(Microbial Genetics)
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Regulation of gene expression; gene transfer; microbial mutations; genetic engineering

techniques; DNA amplification and its applications
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328-513 mataliansnaFual 3(2-4-3)

(Biochemical Laboratory Techniques)

83N VROU: 328-511 Hi00g lUAANTIVBINIATKI
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Theories and techniques used in biochemistry laboratory, for example, chromatography (gel
filtration and ionexchange), spectrophotometry (UV-VIS and fluorescence), electrophoresis (SDS-PAGEand

isoelectrofocusing), centrifugation and techniques related to the use of radioisotopes

328-613 maTuTadvelisAuuazion laf 2(2-0-4)

(Technology of Protein and Enzyme)
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Relationship of structure and physicochemical properties, kinetics, biochemical and molecular
techniques in preparation and purification of native and recombinant protein and enzyme, applications of

protein or enzyme in laboratory and industry
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(Plant Biochemistry)
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Study of structure and function of plant cells, biosynthesis and degradation of biomolecules

in plants, photosynthesis, nitrogen fization, plant hormones, cyanide resistant respiration, plant genetics,

rubber biochemistry and its applications

330-527 nminemasszresdainga 3(3-0-6)

(Physiological Ecology of Marine Animals)
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Physiological adaptation of organisms to their habitats; searching for food and foraging,
energy allocation for food, development rate, control of body size, reproduction plan, adaptation to

temperature and response to environmental stress
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330-572 ﬂﬁlWngayEJ\‘iﬁ']ﬂ'i'Wﬂ 3(2-3-4)

(Algal Culture)
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Biology of algae, especially on economic algae, methods of cultivation and site selection,
environmental effects and factors affecting growth, production, harvesting, discussion on progress and

problems in algal culture, field study included
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330-573 maTuTag Ins Inwaaa 3(2-3-4)
(Protoplast Technology)
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Enzymatic isolation of protoplasts, protoplast culture, cell wall regeneration, fusion,

selection, fusion products and plant regeneration from somatic hybrids

330-601 IFASUOLIYAA INGIVDINY 4(3-3-6)
(Cells and Plant Cell Biology)
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Ultrastructure of cell and organelles, cell physiology, cell differentiation and cell

specialization in plant; methods for cytological and cytochemical analysis and plant tissue culture
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510-501 waTuTagdnmdugaveaialgn 3(2-3-4)
(Advanced Crop Biotechnology)
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Application of tissue culture and genetic engineering for crop improvement

510-601 WUIAINTTNVOINTYN 3(2-3-4)
(Crop Genetic Engineering)
F1IWIAVNDY : 510-501 maaaiuﬂaawmmmmmmm
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Important genes in crop improvement from both plants and important microorganisms e.g.
insects, diseases and drought resistant genes, yield controlling genes, sequence and gene recombinants, vectors,

techniques in genetic engineering, expression and important chemical markers
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510-602 Wugmaasiy luanavesirilgn 3(2-3-4)

(Crop Molecular Genetics)
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Function of genes, mechanisms and gene expression of important traits, gene isolation from

plant cells, genetic engineering and molecular markers for plant improvement

515-503 miwamjﬂi"f?mﬁ 3(3-0-6)

(Advanced Swine Production)
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Project planning and farm management of commercial pig production; calculation of
production cost and products; use of computer for feed formulation and pig growth model; recent research

study on pig production

515-507 maTuTagrnmmswnandas 3(2-3-4)
(Biotechnology for Animal Production)
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Process of embryo production; embryo transfer in farm animal; genetic engineering and

biotechnology in animal production
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530-531  lsadadnivugq 3(2-3-4)
(Advanced Aquatic Animal Diseases)
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Specific desease problem in economical aquatic animals such as viral and bacteria diseases in
marine fish and shrimp; the application of biotechnology for rapid diagnosis, techniques for management of

culture system, prevention and control of those problems
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530-532  WOIBINIVDIN 3(2-3-4)

(Shrimp Pathology)
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Diseases and causative agent of disease in shrimp in natural water and culture system e.g. parasite,
fungi, bacteria and virus, rickettsia and chlamydia; basic immunological function in shrimp; causative agent of
disease e.g. management in culture system, nutritional disorder, pollutant and drug and chemical uses for

curation and prevention

530-534  fugmaaiUSunanitenmsysulyeiugian 3(3-0-6)
(Quantitative Genetics for Fish Improvement)
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Quantitative and population genetics theories applied to fish improvement: genetic variation,

inbreeding, selection and mating systems
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570-562  MIARALAZATINBNANYAIETNANAATUNTTTUMA 2(1-3-2)

(Separation and Identification of Natural Products)
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The idea and procedure in research and development of medicines from medicinal plants,
extraction, separation and purification, identification principle by physical and chemical properties, including

spectroscopy techniques i.e. Infrared (IR), Nuclear Magnetic Resonance (NMR) and Mass Spectroscopy (MS)
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(Biological Activity Determination of Natural Products)
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organisms evaluation
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(Advanced Medicinal Plants Tissue Culture)
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Tissue cultures of medicinal plants, covering various techniques in plant tissue cultures, i.e., cell
elicitation and plant cell fermentation; further application using cultured plant cells and tissues including
biosynthetic study, screening of secondary metabolites, genetic engineering in plant cells, and enzyme

purification are also discussed
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(Chemical Structure Determination of Natural Products)
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The study of spectroscopic characteristics among natural products, including flavonoids,
coumarins, chromones, terpenoids and steroids, alkaloids, amino acids and peptides, and carbohydrates,
focusing on strategic structure determination of natural products using nuclear magnetic resonance
spectroscopy and other spectroscopic techniques; also included are stereochemical analyses using both

spectroscopic techniques and chemical derivatization
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(Marine Pollution)
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Type of pollution; effects of pollutants on marine organisms; measurement of marine pollutants;

protection and mitigation of the impact of coastal development on the ecosystem

2.5 5126‘1”!59ﬂﬂ1ﬂﬂﬂ!$®3}ﬂﬁ11’iﬂ§i?~l!ﬂ‘ﬂﬂi
850-524  MITAATIEHOIMITTU 3(2-3-4)
(Advanced Food Analysis)
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Sample preparation, sampling; theory and principle of analysis, application of advanced
instruments for food analysis including chemical analysis techniques, chromatography techniques,

electrophoresis and microstructural analysis techniques
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(Physical and Engineering Properties of Food and Biomaterials)
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Physical and engineering properties of food and biomaterials; thermal properties, electrical
properties, rheological properties surface properties, phase transition in foods; searching and presentation of

related topics
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(Transport Phenomena of Food and Biomaterials)

F1eIAUNOU: 08 1UAENTIIVOIANLNTTUMTUIHITHANGAT

o o J 1 l @ va @

LL‘].I“UiﬂﬁE]\“ITﬂﬂ%ﬂllﬂﬂlﬂﬁﬂi1ﬂ§]ﬂ15mﬁﬂw1u AUANHUSUASAUTNUAVDIDINIT UASITA
= A d 1 A o sa & ORI Aa o s <3
FIAINTWOUA ﬂﬁ"m;]msmmmuiuWamﬂmmmﬂummmm ﬂimgmﬁmmmuiuwammmmﬂumaum

d ] 1 { o d ] o I ] a
ﬂi”lﬂQﬂWimﬁ\iW"lullﬁgllﬁﬁﬂﬁM”l LL‘]J‘Uflﬂﬁ@QﬂﬁWﬂ{‘]ﬂ1'ii1!ﬁ\iWTuﬂlUﬂWﬂfﬂx‘]"luHJu‘Viu’JfJ‘U']\ﬂ)’L!ﬂ

A A o v ¥ A Y

LLaZlﬂi’E]\‘lll'E]L!,‘]Jiigﬂ ﬂ15§'JU§'JllLLﬁ$'LlHﬁu'ﬂﬁWENWUGluW’JGUEW]LﬂEJ'JGUEN

General models of transport phenomena, characterization and properties of food and other
biological materials, transport phenomena of liquid products, transport phenomena in solid foods, transport
phenomena and the source term, transport phenomena models in some unit operations and processing

equipment, reviewing and presentation of related topics
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(Aquatic Plant Processing Technology)
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Identification and morphology of aquatic plants and seaweeds; culturing and harvesting;
chemical composition and nutritional value; processing of aquatic plants and seaweed; applications of aquatic

plants and their products
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(Marine Toxicology)
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Types of toxic marine organisms, types of marine toxins; causes, properties and symptoms of

poisoning from marine organisms; control and monitoring strategies
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(Cell Metabolism)
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Overview of cellular metabolism; transport phenomenon; catabolic and biosynthetic processes;
electron transport and oxidative phosphorylation; thermodynamic of biological systems; enzyme kinetics;
metabolic stoichiometry; metabolic regulation and applications; presentation and report on the advances in cell

metabolism
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(Traditional Fermented Foods)
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Roles of microorganisms in traditional fermented foods, physical and chemical changes occurred
during fermentation, fermentation processes and process control of various fermented foods; field trips to

fermentation factories; presentation of related topics
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(Yeast Technology)
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Physical and chemical factors influencing yeast growth and metabolite production, screening and
strain improvement by genetic manipulation, alcoholic fermentation, yeast production, yeast bread, yeast for

food and feed, vitamin and other secondary metabolites are included; presentation on the current topics

relating to the subject is required
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(Advanced Fermentation Technology)
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The importance of fermentation industry, Isolation and selection of microorganisms for
fermentation industry, Microbial strain improvement; optimum conditions for fermentation; process and

control for fermentation; case study in development of fermentation products; field trips; presentation and

report on the advance fermentation technology
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(Waste Utilization and Treatment in Agro-Industry)
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Waste management hierarchy, clean technology, waste utilization in various agro-industries;

wastewater treatment; recent research and development in waste utilization and wastewater treatment; field trip
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(Biodegradation and Bioremediation)
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Relationship between microorganisms and the degradation of pollutants; factors effecting
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
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(Algal Technology)
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Types and strains of algae with economic importance, cultivation methods, factors affecting
growth, methods of harvesting and drying, contamination problems, chemical composition of algae, nutritive
value and other benefits, production of high value products, reactor for algae cultivation, report on recent

development
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(Advanced Food Microbiology)
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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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(Genetic Engineering Technology)
183N VNOU: 328-302 H300¢1UAAINTIVIANLNTTUMIUTMITHANGAT
o 491 9 a @ 4 Yy ad a g A a J
HANLUBIAUIYDIIAINTINWUTAITAT (ﬂTﬁﬁ'iNﬂL@ul’ﬂgﬂWﬁN mam@"lamﬁ NITAUANTIEN
@ a AdAa 4 a A o =
nazAadonyauNIINTougnHan) tnseslonivegInernlslunisAnyinisiiciuvesdu
a @ 4 J o o J I o
’Jﬁ’)ﬂﬁiﬂJWuﬁﬂiﬁ@iﬂ]@ﬂl%aaﬁ@ﬁlmgﬁ% ﬂTi‘]JigEJﬂ@bl%aL@uLf’JQﬂNﬁﬁJ HAgNIITUNTUDIIYINU
v v A A4 9
ANuAMHI e Ive
Principle 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, applications of recombinant DNA in various areas

of biotechnology and on human genetics, presentation of current issues and trends
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(Metabolic Engineering)

3183 VRDU: 328-501, 853-523 1300¢ 1 UAANTIVOIAVLNITUNIUTHITHANYA T

ANUAIR YRS ININTTUNMVOATY nTZUIUMTIWAUBATUYBIrad URnToneluwad
nazaugalfnier na'lamsniuauidwaueaduuazlfudsunaiveddy nisaruquildndues
ADUAIVOATY ﬂﬁﬁ?mﬂﬁzﬂau1u3§guﬁ1ue§c§uzlaxﬂ1iw1wé’ﬂcﬁifuq HagMIUUTUD I8
A luieniifoides

Importance of metabolic engineering; overview of cellular metabolisms; cellular reactions and
material balances; metabolic pathway regulations and manipulations; determination of metabolic fluxes and
metabolic flux analysis; metabolic control analysis; metabolic networks and analysis; presentation and report

on the advance in metabolic engineering
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(Entrepreneurship in Biotechnology)
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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; case studies in biotechnology business; hand-on practice on developing biotechnology

entrepreneurship and business plan; discussion and presentation by students; organization or company visit

853-594  Wivemmzmama lulagsinn 3(3-0-6)
(Selected Topics in Biotechnology)
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Study on recent and development in biotechnology, Presentation and report related to interesting

new products or new techniques that will be benefit to industry
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(Cybertools for Research)
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Research planning, execution and management, searching for information resources from digital
libraries, internet tools and library resources needed to search for literature on research topics, the use of on-
line databases, guides for acquisition of articles from e-journals, interlibrary loan services from the Internet,
electronic presentation of research reports, a web-based instruction of technical writing as well as tools for
creating html documents, statistics for research, data from survey and experimental design, use of statistical

packages, case study, how to choose proper statistics for your research
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(Immobilized Biocatalysts)
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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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(Bioactive Compounds in Foods)
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Bioactivity of food components, bioactive compounds, source of bioactive compounds in foods,
role of bioactive compounds in food system and their application, biochemical and chemical synthesis of the

compounds, their biotechnological perspective, Presentation relating to current topics
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(Advanced Microbiology of Food-borne Pathogens)
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Infectious and toxigenic agents of foodborne diseases; novel techniques in detection, identification

and controls; ecology and survival strategies in foods as well as virulence mechanisms of foodborne

pathogens; presentation relating to current topics
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(Microbial Metabolism in Foods)
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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



59

853-664  WHINGIOINT 3(3-0-6)

(Food Toxicology)
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Chemical hazards in foods including the aspects of chemistry, biosynthesis, metabolism,
toxicology, mode of action and controls, detection, evaluation of the safety of food-borne chemical, biological
responses to food-borne toxins, food allergies, food intolerance, immunology/immuno-toxicology and

naturally-occurring food-borne toxicants; term papers; presentation relating to current topics
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(Bioreactor Design)
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Overview for bioreactor design; transport phenomena, rheology, momentum transfer, mass and
heat transfer in bioreactor; measurement and control devices in fermentation process; analysis and design of
bioreactor; stirred tank reactor; pack bed reactor; fluidized bed reactor; air-lift reactor etc.; design for optimum

bioreactor
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(Measurement and Process Control in Food and Biological System)
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Measurement and control of parameters in agro-industry process; application of microprocessor

for online monitoring of physical and chemical property of the process; report and presentation in related topics
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(Modeling and Simulation in Biological System)
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Dynamics study of non-complicated biological system; analysis of relationship between
microorganism population in natural and applied system; mathematical modeling of transport phenomena in

biological system; model validation and parameters fitting; computer simulation for dynamics study of

biological system; process optimization; report and presentation in related topics
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(Separation and Extraction Process Technology)
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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 downstream process
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(Bioprocess Modeling and Control)
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The importance of mathematical modeling in bioprocess technology and control; Basic principles
of physical and chemical process; reaction kinetics; mathematical modeling of chemical and biological process;
experimental design and computer application in construction of mathematical modeling; process optimization

and control
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(Marketing in Agro-Industry)
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Role of Agro-Industry in economic development principle and of marketing, domestic marketing
and exporting of agro-industrial products, trade agreement and investment between countries in relation to

Agro-Industrial products

a a a d
3. 1IN HNUS
a a 4
853-818 INYIUNUTD 18(0-54-0)
(Thesis)
= y v aw v a o & a Ao v
fﬂiﬁﬂ}lW]uﬂ’NLLag’Ji]EJTHQQTLlW]ﬂIuIﬁEJ"]f’)ﬂTW muaﬂymzmawn%mmwuﬂ"lﬂu
wangas meldmsquanazuuzihvesamznssumsnding
Study and research in biotechnology followed description in curriculum and advisor committee’s

suggestion
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Study and research in biotechnology followed description in curriculum and advisor committee’s

suggestion





