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(Rapid Methods and Automation in Food Microbiology)
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(Microbial Food Safety)
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(Advanced Industrial Microbiology)
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(Microbial Utilization of Agricultural Products and Wastes)
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(Molecular Systematics of bacteria)
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01419584  QatiAvevatszuuaznewsslunistiaminde 3(2-3-6)
(Microbiology of Activated Sludge System in Wastewater Treatment)
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(Selected Topics in Microbiology)
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(Special Problems)
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(Thesis)
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(Advanced Microbiology)
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Advanced knowledge on microbial structures and their functions, primary and secondary

metabolisms of microbial cells, microbes in environment and their communication, biology of viruses, viroids,

prions and principles of immunity.

01419512 3a¥2Ine1vaduauualsud 3(2-3-6)

(Microbiology of Anaerobes)
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Morphological and physiological characteristics of anaerobic microorganisms, roles of anaerobes in

digestion process, cultivation and preservation of anaerobes. Field trip required.

01419522 wuaiiSeva Ny 3(2-3-6)
(Phytobacteriology)
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Bacteria and actinomycetes associated with roots, stems, leaves and other parts of plants,

AU

morphological and physiological interrelationships between plants and microbes, their applications. Field

trip required.

01419524 Inegnladaduge 3(3-0-6)
(Advanced Virology)
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Biosafety in virology, viral cultivation, identification and classification, viral genetics, mechanisms of
replication and interference, viral evolution, viral ecology, virus and cancer, virus immunology, emerging

viruses, interferon and other antiviral agents, virus vaccines, viruses in biological control. Field trip required.
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(Biology of Mycorrhiza)
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Types of mycorrhizae, identification of ectomycorrhizal fungi and endomycorrhizal fungi,
morphology, physiology, ecology, inoculum production, relationship between mycorrhizal fungi and their

host plants, techniques in mycorrhizal studies. Field trip required.

walulagnegadadnen 3(2-3-6)
(Microbial Technology)
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Fermentation kinetics; medium and air sterilization, aeration and agitation, experimental design and
statistical analysis for optimum process, translation of laboratory data to production scales, anaerobic
fermentation process, product recovery. Fieldtrip required.
NIA3UTARAUNTE 3(2-3-6)
(Microbial Cell Immobilization)
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Principles and methods of microbial cell immobilization, properties of immobilized cells, factors
and bioreactor systems affecting cell growth and efficiency in metabolite production, applications in food

and enzyme industries, waste treatment and biological assay.

WsmFwazdnlulinlugadainemeemis 3(2-3-6)
(Rapid Methods and Automation in Food Microbiology)
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Principles of rapid methods and automation for microbial analysis of food and potable water,
detection and identification of foodborne pathogens and food spoilage microorganisms, sampling and
sample preparation; methods to stimulate microbial growth, biochemical test kits and automatic analysis for
microbial estimation, enumeration and identification; serological and molecular techniques; implementation
of rapid methods in hazard analysis critical control point (HACCP), risk assessment and food safety. Field trip
required.
AUUADAABYRIDMITAIURAUNTY 3(3-0-6)
(Microbial Food Safety)
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Significance and impact of microbial food safety, principles of toxicology and microbial toxins, key
microbes concerned in food safety, food safety management, quality control, quality assurance, total quality
management systems, microbial risk assessments, traceability, food standards., food laws, case study. Field

trip required.
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(Advanced Industrial Microbiology)
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Microbial products including novel products from agricultural raw material fermentation, focusing
on high value-low volume products for small and medium industry enterprises, advance in methods for
improvement of strains, fermentation processes and downstreaming, toxicity test of microorganisms and

their products, product application, fermentation economics, trends in fermentation business. Field trip

required.

nslivstlmdanuanfusiuas Taawasiwmneansinunslasgdunid 3(2-3-6)
(Microbial Utilization of Agricultural Products and Wastes)
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Types and chemical composition of agricultural products and wastes, microorganisms involved and
mechanism of degradation, fermentation and bioconversion process, microbial biomass and

fermentationproducts from agricultural products and wastes, pattern of utilization and management. Field

trip required

aqnsu%mwamﬁam 3(2-3-6)
(Taxonomy of Fungi)
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Classification and identification of fungi (mushrooms, molds and yeasts) using morphological,

physiological and molecular characteristics; methods of isolation; identification practices. Field trip required.

aynsudsuszaulaanavaswuaiiGy 3(2-3-6)
(Molecular Systematics of bacteria)
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Bacterial evolution and diversity, molecular chronometer, phylogenetic classification, identification

and DNA fingerprinting based on molecular biological techniques and bioinformatics.

d35IMenvasuUAiiiGe 3(2-3-6)
(Physiology of Bacteria)
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Bacterial ultrastructures, their functions and biosynthesis of structures, growth of individual cell
and population, molecular biology of growth and differentiation, metabolic pathway and regulation,

regulation of gene expression.

WunuaRTuvauuAiiGY 2(2-0-4)
(Bacterial Metabolism)
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Metabolic pathways of bacteria: methylotrophs, chemolithotrophs, phototrophs, methanogens.

Tassaduazuihiiveadon 3(2-3-6)
(Structure and Function of Fungi)
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Fungal structures and ultrastructures, their chemical compositions and functions; growth and
factors affecting growth; growth measurements; metabolism; reproduction and life cycle.
oulesinngdunsd 3(2-3-6)
(Microbial Enzymes)
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Importance of enzyme, classification and function of microbial enzymes, biosynthesis, regulation
and secretion of microbial enzymes, screening of microorganisms for desired enzyme, process of production,
extraction, purification and characterization of enzyme, enzyme technology, industrial application and recent

advanced knowledge of enzymes.

Anegfiduiuduge 3(3-0-6)
(Advanced Immunology)
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Immune systems and mechanisms at cellular and molecular levels; immunological disordersand

applications.

WugAEAsvaILUANIGY 3(3-0-6)
(Bacterial Genetics)
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Genetic materials and bacterial chromosome; gene expression and regulation; mutation and DNA
repair; linkage analysis; DNA exchangeand recombination; plasmids and transposons; techniques in genetic

engineering; analysis of recombinant DNA and chromosome mapping.

wugenansvasBad 3(3-0-6)
(Yeast Genetics)
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Yeast genetic materials and chromosomes; genetic control of cell proliferation; mating type and
homothallism, gene expression and regulation, genetic mapping, linkage analysis, multiple genes control,
meiotic and mitotic recombination; cytoplasmic inheritance and genetic analysis; strain improvement by:

mutations, mating, protoplast fusionand genetic engineering.

N13IANIINUINTTUVDIRAUNTY 3(2-3-6)
(Microbial Genetics Manipulation)
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Induced mutation, sexual and parasexual processes, protoplast fusion, genetic engineering and
their applications.
wugdanssulugdunid 3(3-0-6)
(Genetic Engineering in Microorganisms)
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Genetic systems, gene transfer, regulation and optimization of gene expression in microorganisms,
cultivation of genetically engineered microorganisms, cautions and biosafety in genetic engineering,
application of recombinant DNA technology in agriculture, industry, medicine and environment, protein

engineering and recent advances in genetic engineering.

ﬁ'usqmamﬁmaqa%u%aiﬂ 3(3-0-6)
(Molecular Genetics of Fungi)
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Genome organization in fungi, types of genes and regulations of gene activities, mutation, genetic
controls of fungal reproductive systems and fungal metabolisms, genetic analyses based on mitotic and

meiotic processes, cloning and analyses of fungal genes, genetic variations, current molecular techniques.

adinevasszuunznausslumstitainge 3(2-3-6)
(Microbiology of Activated Sludge System in Wastewater Treatment)
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Principles and types of activated sludge system, microorganisms and their important roles in the
system, application of microbial growth kinetics to treatment control, problems and solutions of the system,
advanced wastewater treatment, modern biotechnology for wastewater treatment. Field trip required.
s2eulsIeN199adaInen 2(1-3-4)

(Research Methods in Microbiology)
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Research principles and methods in microbiology, problem analysis for research topic identification,
data collecting for research planning, writing of research proposal, analytical techniques in microbiology,

interpretation and discussion of result, report writing for presentation and publication

01419596 Foqaniznegadaine 1-3
(Selected Topics in Microbiology)
Fosamenagatninen Tusedudiygin sdedeaudsuuvadiuluusiay
AANSAnY
Selected topics in microbiology at the master’s degree level. Topics are subject to change each

semester.

01419597 Huuun 1
(Seminar)
madiausuazeAuedefithaulavnigatnine lussduUiyain
Presentation and discussion on current interesting topics in microbiology at the

master’s degree level.

01419598 Usymiivary 13
(Special Problems)
mMsfinwAunimgadaivel seauliygin uaziseusendoudunenu

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

01419599 Ingnfinus 1-36
(Thesis)
FeluseruuSaanin waziSsussadewduineinus

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

318YIUINT
01419501 @I MUULTY 4(4-0-8)
(Intensive Microbiology)
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Chemical composition and function of structures in prokaryotic and eukaryotic microorganisms,
structural development and differentiation, microbial genetics, groups of microorganisms, principles and
methods of classification by conventional and molecular aspects, habitats and nutritional requirements,

metabolism and regulation mechanism, growth, cultivation and factors affecting growth.
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