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Principles of biotechnology, properties and characteristics of microorganisms, industrial

application of microorganisms, unit operation in agro-industry and biochemical engineering

sciences.
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(Applied Data Analysis in Biotechnological Research)
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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.
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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, liquid membranes, and membrane technology.
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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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Kinetics of starch molecule break-down. Process of starch production and chemical reactions

in producing various subunits from starch including industrial utilization.
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(Probiotics and Applications in Agro-Industry)
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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.
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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.
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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 processes. Beer quality inspection and stability.

Production plan. Law and regulations. Advantage and disadvantage of beer. Field trip required.
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Definition and significance of biorefinery. Type and characteristics of biomass. Pretreatment
methods. Biorefinery of lignocellulose, cereal, green plants and food waste.
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(Advanced Biochemical Engineering)
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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.
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(Computer Application for Bioprocess)
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Computer application in bioprocesses. Building of mathematical model for bioprocesses.

Problems solving by computer. Computer control applied in production. Cases study.
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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.
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Advanced technology of industrial fermentation processes. Productivity improvement. New

fermentation processes. Techniques for processing low value raw material to produce new

commercialized products.

MIFAEAIAZNTZUIUNTTUITANITNN 3(3-0-6)
(Biodegradation and Bioremediation)
ndnnsvesnisaaefinidanmesansdunisssmumiuararsdunisdunsgiiivuidousglu

Fwanden nalnnisaaneimdinmesaseslsuin wedwes uararsdunidniidunse n1stidn
asuafiveluvid wadamaiugimnssuuaslusiuimnssuililunsinmuuazyiuusanisaans
ansdunIduar/miensavavarseflunidlaeddiiin walanszuiumsidamedinwiiefdnans

Uaiy

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.
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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.
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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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Laboratory for Gene Technology
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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.
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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.
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(Research Methodology in Biotechnology in Agro-Industry)
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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.
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(Selected Topics in Biotechnology)
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Selected topics in biotechnology at the master’s degree level. Topics are subject to change

each semester.
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Presentation and discussion on current interesting topics in biotechnology at the master’s

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

report.

Inendnus 1-36
(Thesis)
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Research at the master’s degree level and compile into a thesis.
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