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Master of science research under Plan A Type Al in an interesting Agro-Industry topic

according to research methodology under supervision of an advisory committee.
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Seminar I
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Rerdostugaamnssunuas luiadefiauls Tao@oulugiunanudiimiuasinaue
318U

Principles of scientific paper writing and seminar presentation, literature search of

interesting topics in Agro-Industry, writing review articles and oral presentations.

AGI-601 @1 2 0.5(0-4-2)
7 Seminar II
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Literature search of interesting topics in Agro-Industry, writing review articles and oral

presentations, seminar materials should not be the same as AGI-600 Seminar 1.
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Research Instruments for Agro-Industry
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Principles of research instruments, techniques which are related to Agro-Industry, and

performing an experiment using equipments related to Agro-Industry.
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Research Methodology in Food Science and Technology
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Systematic approach to conducting research, setting research objective, research
proposal, planning and designing the experiments, data collection and analysis, interpretation of the

results, research publication, and research ethics in food science and technology.
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Applied Statistics for Food Science and Technology
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Applied statistics for food science and technology, optimization techniques, regression

analysis in advance, response surface methodology, mathematical modeling and computer

program.,
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Advanced Biotechnology
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Production processes and techniques for increasing biological products by using
physiological, metabolic flux, molecular biology and bioinformatics knowledge, extraction and
purification of biotechnological products,  pplications of biotechnology, presentation relating

to current topics.

AGI-608  msilszpeumsginomalulagiann 0.5(2-0-4)

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.
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FST-610  9a323NN9IMSTUG 1(4-0-8)
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Advanced Food Microbiology
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Progress and novel in food microbiology, rapid methods, microbial quality

assurance, techniques in applied microbiology for analysis and identification.

FST-611  WHINgINI901IM13 1(4-0-8)
Food Toxicology
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Principles of food toxicology, type of toxin, toxic contamination in raw

materials and products, toxin causes, food safety and toxicity, protection from toxins, antitoxins,

analysis of microbial toxins and chemical toxins in food products.

FST-612  9a%33INgne1msnin 1(4-0-8)
Microbiology of Food Fermentation

o L% a A da 9/ o dy a s
FHAVDIDINTITINUD ﬂaumaw‘lﬂummswuﬂ ﬂa"lmlmwm;aumﬂ"lu

a a8 oo a

as v o 1 g a o '3
AITUIUNTHUN ﬂ')'UJﬁNW‘Nﬁ5%1’7')’]\‘1?7%’]!%3@5”%“%9\3?'ﬁuﬂ5ﬂﬂﬂﬂmﬂ’lwmﬂﬁwaﬂﬂﬂlm€nﬁ1ﬁ

9

LY a S o g a a o o [y
HuUNn ﬂ’liNﬁmlﬂzlﬂﬁﬁﬂH'lﬂ%’lﬁﬂlﬂJé{u"Uﬂ\‘lQﬁu‘ﬂ?&l’d'miUQﬂﬁTﬂﬂS”iﬂJ?)'m'li
Types of food fermentation, importance of microorganism in food fermentation,
mechanisms by which fermentation, relationship between starter cultures and quality fermentation

products, fermentation process and storage cultures for the food industry.

FST-613  msshunnuyegaunidluenns 1(4-0-8)
Antimicrobials in Food
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Progress and novel in antimicrobials in food, sources of natural antimicrobials,
mechanisms of antimicrobials, antimicrobials and food safety, the use of antimicrobials in food

and the regulation of antimicrobials in food.
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FST-614  uuAfliSuuan@n  wQATIHNIINGIMS 1(4-0-8)
Lactic Acid Bacteria in Food Industry
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Physiology and metabolism of lactic acid bacteria (LAB) and their roles in the
process of fermented foods, bacteriocin-producing LAB and their roles in food safety, LAB as

probiotics in human gut and their roles on human health, prebiotic substrates for probiotics and use

of genetic engineering for classification, detection and strain improvement of LAB for food

industry benefits.
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NPNITUANDINS
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Food Carbohydrates
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Sources, structure and functional properties of monosaccharides, disaccharides and
polysaccharides in foods, carbohydrate modification, applications in food industry, advanced

technology relating to food carbohydrates.

FsT-621  Jisainluerms 1(4-0-8)
Food Proteins
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Physicochemical properties of amino acids, protein structure, protein denaturation,
interrelationship between structure and functional properties of protein, protein modification,
processing-induced physical, chemical and nutritional changes in proteins, characteristics of
some food proteins including muscle proteins, egg white proteins, soy proteins and milk
proteins, application of those proteins in food industry, techniques for extraction, purification

and characterization of some interesting proteins, progress in food proteins.
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Food Lipids
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Chemical and physical properties of fats and oils, lipid rancidity, fat modification,
fat crystallization, chemistry and synthesis of fat replacers; beneficial minor lipids, application

of lipid in food industry, lipid biotechnology, progress in food lipids.

FST-623  Ilaswaiuazaniamaninnveeims 1(4-0-8)
Food Structure and Functionality
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The relations between the structure and the functional characteristics of food
products, the function of the macromolecules as structure agents in foods, estimate analytical
methods for the structure and functional characteristics of lipids, proteins and carbohydrates, effect
of the various process parameters on the molecular structures in foods, role of modification of

lipids, proteins and carbohydrates on the functional characteristics of foods.
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Food Additives
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Classification and uses of food additives, role and function of food additives,
effects of food additives on quality and shelf-life of food, safety aspects of food additives,

standards and legislation related to use of food additives.
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Muscle Foods Chemistry
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Compositions and quality characteristics of muscle foods, functional properties of
muscle components, physico-chemical and biochemical changes of muscle foods during post-
harvest handling, processing and storage, emerging technology for muscle foods processing and

preservation.

FST-626  Ialuazimiionmsnzia 1(4-0-8)
Chemistry and Biochemistry of Seafoods
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Type, morphology and chemical compositions of fish, quality and quality changes,
quality control, shelf-life extension, quality inspection, quality specification and standard of fish

products.
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Engineering Properties of Food Materials
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Principles involved in the measurement of physical characteristics, mechanical,
thermal, electrical, and optical properties of food materials, analysis and interpretation, application

of experimental data in relation to harvesting, handling, processing, storage and quality evaluation.
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Computational Techniques for Food Processing
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Computational  techniques used in food processing, problem classification,

application of mathematical models in problem analysis related to food processing.

FsT-632  Usingmsaimelenlumsmlszlerms 1(4-0-8)
Transport Phenomena in Food Processing
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Transport phenomena of momentum, heat and mass including their applications in

food manufacturing and food processing.
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Food Packaging and Storage System
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Study of types of packaging, physical and chemical properties of packaging materials,
packaging systems, testing of packaging properties, packaging for food products, storage system of

foods and shelf-life prediction of foods in packaging and effect on package design.

d
FST-634  malulagnmsussyfunuuuenan 1(4-0-8)
Active Packaging Technology
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. Progress and novel in active packaging technology, types of active packaging,

applications in food industries, trends and legal issues related to active packaging.

FST-635  waliazindnuaanienysinn 1(4-0-8)
Fresh-cut Fruit and Vegetables
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Definition and marketing trends, factors affecting quality of fresh-cut products,
physiological, physical, chemical and microbiological changes of fresh-cut products during

processing and storage, shelf-life extension of fresh-cut products.
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Advanced Food Processing
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Principles, advantages and disadvantages of modern technology in food processing,
effects of modern technology on food properties and guideline for developing new products,

‘experiments related to the content.
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FST-640  nalulagmsnannnandam 1(4-0-8)

Product Development Technology

madalumsWannnaasoudt msadragasuagnszuaunskiafinuzay n3
Uszgnaldinadameada mstadiiidoqanin msnageumssouiuvesdusTna uazms
JamsdmSundadaei g

Product development techniques, recipes and process optimization, applied statistics,

quality control measurements, consumer tests, prototype product management.

FST-641  msdszidivgamwmedulszamduda 1(4-0-8)
Sensory Evaluation ‘
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Sensory techniques for evaluation, product optimization, shelf-life evaluation,

consumer analysis and sensory tests, novel sensory techniques.
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Marketing and Product Development
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Principles of marketing and consumer behavior, marketing segmentation,
marketing analysis in food products, marketing policies and business strategy, marketing mix,

competition in food market, processing and new product management.
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Logistics and Supply Chain Management in Food Industry
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Logistic system and supply chain, costing and value of logistics, international
logistics management, supply-chain management, supply chain stakeholder, inventory and

warehouse management, relationship of logistics and supply chain, role of packaging for logistics,

organizing of logistics and supply chain, case study for food industry and its quality assurance

system according to its logistics
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Quality Management in Food Industry
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Principle of quality management in food industry, quality system, authority and
responsibility of personnels at each level in organisation for quality, policy management, standard

of operation procedure, use of quality control tools and statistics in decision making and problem

solving, production control in food industry.
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Advanced Food Science and Technology
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Advanced and new techniques of analysis and research in food chemistry, food

microbiology, food processing and food engineering.
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Utilization of By-products from Fishery Industry
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Sources, compositions, handling of wastes from fishery processing industry,

production and prope ties of value-added products from by-products and utilization of by-

products from fishery industry.

FST-652 maluTadhinhumenszine 1(4-0-8)

Essential Oil Technology
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Extraction and purification of essential oils, gas chromatography analysis of
essential oils, compound and essential oil identification, antimicrobial of essential oil, sensory

evaluation of essential oils, the use of essential oils in food products.
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Selected Topics in Food Science and Technology
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Study on selected topics related to food science and technology.
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Modified Atmosphere Packaging of Fruits and Vegetables
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Postharvest changes of fruits and vegetables, principles of modified atmosphere
packaging, methods of atmosphere modification in food packaging, gases used in modified
atmosphere packaging, packaging materials for modified atmosphere packaging, applications of

modified atmosphere packaging to extend shelf-life of fresh fruits and vegetables.

FST-655 malulagunlulueims 1(4-0-8)
Food Nanotechnology
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Basic principles of nanoscience and technology, characterization methods of

nanoscale systems, application of nanotechnology in food and packaging.
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Advanced Dairy Science and Technology
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Chemistry of milk components with emphasis on chemical and physical changes in
dairy products during manufacturing and storage; microbiological quality; application of advanced
technologies to evaluate the quality of dairy products; advanced science and technology, problems

and current-interest topics in dairy. Experiments related to the contents including visits to dairy

industry.
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Study of gene function and expression, gene and protein relation, construction of
transformant cells, gene mutation techniques, study of DNA sequencing, gene technology for

analysis, application of molecular biology and genetic engineering to other fields.

BTH-711 ﬁﬂmwaﬁmﬂﬁsuﬁugmm% 1(4-0-8)
Trends in Genetic Engineering
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Trend of genetic engineering to improve plants, animals and microorganisms,
applications of genetic engineering in medical, environmental, agricultural and food etc, impact of
genetic engineering approach on environment, human life, genetically modified foods, biosafety
of genetically modified foods; bioethics, genetically modified products and world trade,
management and policy on products of genetic engineering techniques, law, public knowledge

and public acceptance.

BTH-712 ¥iensaumng 0.5(2-0-4)

Bioinformatics
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Interpretation of DNA data from information technology, step for DNA

translation to protein, use of DNA data for design bioactive compounds, use of software for

alignment of DNA, nucleotide synthesis, model of protein structure, gene comparison.
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Fermentation Technology

a o A A [ dy A o o a A d a o
MAUAAN NINYINUMILQYAUFAANY A7 LASJAUNTY NITAUATIEHBAG
) o' % a a a
mmity%auwa?mmﬂuﬁmwmsﬂummuuﬁq uammm’i]aﬂ LQJLL‘V)‘UﬁlﬁﬂL’OuﬂLﬁUN N3

a { T 4 d 1 ) =) @
ﬂﬂﬂ']ﬂ&!ﬁ%ﬁﬂ'\ﬁﬂ?ﬁﬂu‘ﬂ%ﬂﬂﬁﬁﬂﬁﬂ@ﬂ'\ﬂﬁﬂﬂl“ﬁaa ¥ 99NTIIU QUNYN NITBDNUVUNN

L% [ o/ J o
UUN NTTUIUNTUNAINTITHUN Lﬂﬁ‘]&lﬁ?ﬁﬁﬂﬁﬂ@ﬂﬂi%ﬂ’)ﬂﬂ’]iﬂﬁ%’)ﬂ'lw&ﬂgEJ‘ULﬁEJ‘UﬂUﬂ"Ii

AN ANGEY

Techniques in plants, animals and microorganisms cultivations, analyses of
growth, kinetics in solid substrate and submerge cultures, metabolic engineering, study on
factors influencing cell culture such as O, and temperature, fermentor design, post-

- fermentation, economical of biotechnological yield in comparison with chemical method.
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Advanced Microbial Physiology
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Methods in chemistry, biochemistry and molecular biology for the study of
metabolism, construction of cell mutants for metabolic study, aerobic and anaerobic
metabolisms, energy production, metabolite synthesis, synthesis of cell components and cell

structure, metabolic pathways analysis and metabolic engineering.

BTH-722 fINTSNNUNVDAN 1(4-0-8)
Metabolic Engineering
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Pre-requisite: BTH-621 Advanced Microbial Physiology or instructor consent
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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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Waste Management and Bioremediation
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Sources, types and properties of Agro-Industrial waste, impact on environment,
environmental law, strategies of waste management, waste utilization, recycle, reuse, products
from waste, principles of wastewater treatment; wastewater operations, waste treatment with

safety by biotechnological methods, bioremediation, use of microorganisms in agriculture,

removal of toxic compounds by microorganisms.

BTH-631  N3ZUIUMIHAANAINUTINN ‘ 1(4-0-8)
Bioenergy Production Processes
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Types of biofuels, bioenergy standards, production of biofuels from vegetable oil
and microorganisms, biochemical routes to produce oil, alcohol, methane and hydrogen,

biodiesel production, gas cleaning, by-products management, case study and report on recent

development in related topics.
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Biotechnology and Environment
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Influence of pollution from industry and agriculture, factors affecting degradation
and mechanisms of degradation of pollutants, biotechnological technique for production
green/white products for good environment, utilization of genetic engineering in environmental
biotechnology, environment guildline and regulation, case study and report on recent

development in related topics.
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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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Animal Cell Culture Technology
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Structure and biochemical of animal cells, development of cell culture medium,
method of animal cells and tissue culture, bioreactor control of cell culture, utilizing of animal

cells, recombinant cell production of monoclonal antibodies, vaccine, hormone, enzyme and

biopesticides.
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Biotechnology of Lactic Acid Bacteria
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Genomics, proteomics, metabolism and biochemistry of lactic acid bacteria
(LAB), applications of LAB such as probiotics, live vaccines and starter cultures in fermented
foods, productions and applications of bacteriocins and novel metabolites (vitamins, low-calorie

sugars, etc.), produced by LAB.
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Biotechnological of Traditional Fermented Food
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Production technology of traditional fermented foods, microbiology and
biochemistry of fermentation process, safety and quality issues in the processing; benefits of
traditional fermented foods, application of modern biotechnology in traditional fermented food

.i.e. starter culture technique, health-promoting microbes, experiments and report on the advance

in fermented food.
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Bioactive Compounds

a 4 a P ¢ a ad & ‘o g

ﬂ']i‘lf’)IiJLﬁQﬂﬂWﬁ@]%’lﬂW% AAWATIAUNTY MILQYIULYAANY (152 I
a ¢ A a a a @ a I'4 a 4 [
3 uﬂ?mﬁﬂwaﬂmmﬂagu NTEANA NITAATICHAT ﬂﬁ3&ﬂi1$ﬁWﬁﬂi§i‘ﬂU‘l@\iﬂ'ﬂMﬂu
=y 1 -4 L Q“
WHYDINI mimxﬁmuwiwmmz% UHINNDTITAA UGS THITOBINGNDININTS

a a o g Y & =y

TITUYIN wammm*n‘lmﬂumuasmmﬁmm

Bioactive compounds from plants, animals and microorganisms, cultures of
plants animals and microorganisms cells for secondary compounds production, extraction;
analyses, clinical trial design for evaluating bioactive compounds, new targets of
microorganisms, trends in pharmacological and active natural products, medicinal products

and food supplements.
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P thogenic Microorganisms and Detection Techniques
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Infectious and toxigenic agents of foodborne diseases, novel techniques in
detection and identification foodborne microorganisms such as molecular biological
technique, immunological technique and biosensors, comparing conventional versus rapid

and automated methods, presentation relating to current topics.
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Rumen Microbiology
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Digestive system of ruminant animals, nutrient adsorption, bacteria, fungi and
protozoa in rumen, microorganisms consortium in digestive organs, roles of microorganisms
in degradation of compounds with high molecular weight such as polysaccharide and lipid
degradations, method to study and culture rumen microorganisms, interaction of
microorganisms, principles to transfer rumen microbiology knowledge for probiotic

production; nutrient formulations.
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Biosensors
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Definition of biosensor and it component, types of biological elements used as
sensors such as DNA, enzyme and cell, methods for immobilization of biological component,

type of transducers, factors affecting signal tra  sduction, applications of biosensors.
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Experimental Designs
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Basic concepts of experimental designs, determinants in selecting experimental
des gn, single-factor experiments and multifactor experiment, programs for experimental

design, experimental designs for optimization of biochemical process, validation.
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Selected Topics in Biotechnology
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Study on recent and development in biotechnology, presentation and re}ﬁort report

related to interesting new products or new techniques that will be benefit.
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