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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 optimum condition of process; enzyme technology;
various applications of biotechnology; economics, patent, laws and business relating to biotechnology; recent

research; case study in biotechnology
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Principle, methods and techniques in research and analysis; instrumentation and technology,

advanced techniques in biotechnological research
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Presentation of information and current topics in biotechnology, including submission reports
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Presentation of information and current topics in biotechnology, including submission reports
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Principles, methods and techniques in research and analysis; instrumentation and advanced

technology i.e. NMR, spectroscopy; advanced techniques in biotechnological research

853-691 Wavediaynamna luTagyinin 1(1-0-2)
(Special Topics in Biotechnology)
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New and interesting knowledge related to biotechnology
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Presentation of information and current topics in biotechnology, including submission reports
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Presentation of information and current topics in biotechnology, including submission reports
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Presentation of information and current topics in biotechnology, including submission reports
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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

Y 9 )
330-576 msmnz@sudiows ldaen lillssaunaziasin 3(2-3-4)
(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)
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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
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(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
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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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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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DNA sequence analysis, multiple sequence alignment, phylogenetic tree construction,

computational genomics, gene expression and protein structure analyses
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(Technology of Protein and Enzyme)
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(Plant Biochemistry)
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(Physiological Ecology of Marine Animals)
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(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 malulag Tns Inwaraa 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
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330-601 IHAALALITAR NG IUDING 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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(Advanced Crop Biotechnology)
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Application of tissue culture and genetic engineering for crop improvement

510-601 WUgIINTsuveIiTlgn 3(2-3-4)
(Crop Genetic Engineering)
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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 Wugmaasiya luanavesirign 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
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(Advanced Aquatic Animal Diseases)
3183919A VAU : 530-331 HIoMELIN HIv0Y lugasNIIVeINIAIN
Y Ao o A 1 v d ’é a 9 ] a dy [
Tsammwizaunmadidymegludaiivasugiolutlegiv wu Tsaaade T
A FU 4 9 a 1 A aa o Y <
puafizeludamzanazdinzia madszgna ldmataln o frelumsitenelsnldediesiaEa
9 Y
sanamsdaszuumasslumstlesiusnulsn
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

530-532  We1BIN0IVBINA 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  wugmaailSunaniiemssudyaiugim 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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(Separation and Identification of Natural Products)
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Resonance (NMR) 41a¢ Mass Spectroscopy (MS)

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)

£ a o 4 a
570-563 mmi’mﬁaugmmﬁamwmmwammmmmmm 2(1-3-2)
(Biological Activity Determination of Natural Products)
518791153 UNY : 8¢ lugasiiIveInIAIN
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Biological activity determination of crude extract from natural products, in vitro or living

organisms evaluation
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570-661 msmmamm@wawslfmgu"lwmuqﬂ 2(1-3-2)
(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

570-763 miﬁmu@gmimmgwmqmﬁmmwaﬁﬁm%ﬁﬁnma 3(3-0-6)
(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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830-500  VANWHNNNLIA 3(2-3-4)
(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
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850-542  MIAATIEHDIMITVUGY 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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850-652  AMANLANNNININLAZIAINTINVDIDIHITLALTAATININ 3(3-0-6)

(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)
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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

851-515 mﬂuiaﬁmmﬂagﬂﬁmﬁ 3(2-3-4)

(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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851-531  wiwanenludainzia 3(3-0-6)
(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

853-523 mmuaaéﬁmmwaﬁ 3(3-0-6)

(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 Kkinetics;

metabolic stoichiometry; Metabolic regulation and applications; Presentation and report on the advances in

cell metabolism

853531 ensMInAuAY 3(3-0-6)

(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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853-532 A lulagvegad 3(3-0-6)
(Yeast Technology)
318391AVNOU: 326-202 3004 1UQAENUIVBIAULNITUMIVIMITHANG AT
@ 1 a a @ 4 4 @
Nﬁﬂl@\iﬂ%i]EJT]"Nﬂ"IEJﬂ"IWLLﬁ%LﬂfI@]@ﬂ"lilﬁ]iillull,a$ﬂ15ﬁ%1ﬂﬂaﬁﬂm“ﬂﬂlﬂﬂ§ﬁﬁ miﬂmﬁaﬂuaz
[ 4 9y a @ 4 Y J a A J = J
mMsdsulgaiug Taglamatiamaiugemdaas mindinueansgea nskanddavuuile B aae1risuas
o a ad o v v £ A4 g
DIHITEAD "lmmuuammﬂmm wazmsHtaUesenIUANNN 1IN luloNNeIves
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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853543 msdevaaouazmamsamatuiiounaianim 3(3-0-6)

(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

853-551  maluTaguedaning 3(3-0-6)

(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)
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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)
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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



43

v 9 an

853-594  ¥vomWIEMIUNA 1ulagdInm 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

(3 1A A =2
853-631  AUTIWININNYNAI 3(3-0-6)
(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

853-664  WHINGIDINT 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

[ a o

854-531 ﬂ”l'i@@ﬂ!!,‘]J‘Uﬂ\‘lﬂQﬂiﬂ!%’m”IW 3(3-0-6)

(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

854-551  wuUTIA09IUTTUVTINN 3(3-0-6)

(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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(Downstream 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 chromatographys;

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

857-551  MIAAIANNYATINNTIUNHAT 3(3-0-6)

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

suggestion; writing must be in English
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Study and research in biotechnology followed description in curriculum and advisor committee’s

suggestion; writing must be in English
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suggestion; writing must be in English
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