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Importance of microwave in agro-industrial process development. Principle of microwave heating.
Microwave heating technology in agro-industrial process development: baking, drying, frying, cooking, and

sterilization. Impact of microwave heating on agro-industrial product quality and environment.
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Rheological properties of agro-industrial products. Theories of elastic, viscous, viscoelastic and viscoplastic
behavior. Relationships to texture in product development. Principles and methods for measuring rheological

properties. Influence of composition and processing. Rheological modeling and application to product

development.
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Challenge and policy related to national and global product development. Product development system.
Using advanced mathematics and statistics in product development. Product concept development. Supply chain

and value chain for product development and progression of research and development of product.
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Properties and functions of major and minor ingredients. Changes of ingredient properties in agro-

industrial products during processing. Selection of suitable ingredients for product development.
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Importance of hydrocolloids in agro-industry product and process development. Hydrocolloids and food
stability. Fundamentals of hydrocolloids related to rheological behaviors. Functional properties and application of

hydrocolloids in product development.
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Importance of physical properties relating to agro-industrial product and process development. Thermal

properties. Rheology. Gelation. Glass transition. Electrical, dielectric, and colorimetric properties. Surface properties

and emulsion stability.
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Quality and quality enhancement. Statistical methods for testing and developing quality of agro-industrial

products. Quality problems solving in agro-industry. Auditing the quality management system.
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Importance and principles of soft computing. Fuzzy logic and fuzzy sets. Artificial neural network and

design. Genetic algorithm. Applications of soft computing in agro-industrial product development.
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Advanced research in agro-industrial product development and preparation of research proposal.
Application of information technology and computer for data processing and retrievals. Data analysis. Research

discussion. Article preparation for presentation and publication in academic journal.
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Importance of research ethics in product development. Perception and awareness of research ethics. Aim
of research. Essential value for collaborative work. Accountable research to the public. Moral and social values

through the publication and product development.
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Selected topics in agro-industrial product development at the doctoral degree level. Topics are subject to

change each semester.
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Presentation and discussion on interesting topics in agro-industrial product development at the doctoral

degree level.
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Study and research in agro-industrial product development at the doctoral degree level and complied

into a written report.
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(Thesis)
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Research at the doctoral degree level and compile into a thesis.
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Principles and significances of nonthermal processing including alternative technology on agro-industrial
product development. High pressure processing, ozone technology, ohmic heating, pulsed electric field, pulsed

light, and ultrasound. Process parameters affecting quality of final product.
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Natural color substances and their properties in the agricultural raw materials. Factors affecting the
keeping quality and changing of color. Extraction and purification. Color measurement, analysis and evaluation.

Field trip required.
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Texture in food and food products. Factors affecting the keeping quality and changing of texture.

Improvement of texture. Measurement of texture and evaluation. Field trip required.
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Techniques in sensory evaluation. Uses of sensory evaluation techniques in product formulation. Product

optimization and shelf life study. Qualitative and quantitative consumer testing.
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(Development of Agro-Industrial Products)
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Current trend of research. Product development and innovation. Knowledge integration, advanced

mathematics method in innovation process from consumer driven to innovative product. Patent process.
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(Shelf Life Evaluation of Agro-Industrial Product)
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Shelf life evaluation by using the basic knowledge of kinetic reaction. Order of reactions. Effect of
temperature on the reaction rate. Factors affecting shelf life. Package and its relationship to product quality. Water

activity. Accelerated shelf life testing and shelf life evaluation from case study.
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Importance of consumer research for product development. Psychology of consumer. Theories of choice.
Trends of consumer behavior and consumer research. Qualitative and quantitative consumer research methods.
Questionnaire design and reliability testing. Sampling. Data analysis. Applied analysis of variance (ANOVA) and
multivariate of variance (MANOVA). Applied correlation and regression analysis. Conjoint analysis and its application.
Preference mapping and its application. Emerging techniques and its applications in product development. Conjoint
analysis and its application. Preference mapping and its application. Emerging techniques and its applications in

product development.
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Definition of functional foods. Market trend, laws and regulations. Bioactive ingredients found in meat.
Advanced approaches for development of functional food product from meat. Effects of processing on bioactive
ingredients in functional food product from meat. Emerging technology and development of functional food

product from meat. Quality evaluation.
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(Operation Research in Agro-Industry)
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Application of mathematics and statistics. Probability theory. Linear programming techniques.
Transportation problems. Assignment problem. Project planning. Decision theory. Game theory and queuing theory

to solve the problem in agro-industry.
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(Applied Statistics for Product Development 1)
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Application of experimental design. Regression analysis. Response surface methodology for product

development.
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Mathematical modeling. Model classification and modeling method. Application and case study.
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(Sensory Shelf-life Evaluation in Agro-Industrial Product)
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Shelf-life evaluation of agro-industrial products based on sensory quality criteria. Research considerations
for designing sensory test to evaluate shelf-life: appropriate application of various sensory test methods. Sample

storing plan. Selection of test intervals. Selection of panelists and statistical techniques for data analysis.

01054582 msuszendauninsalnleulnddunsnsadmiunisuszivqaninlugaamnssunens 2(2-0-4)
(Application of Near-Infrared Spectroscopy for Quality Assurance in Agro-Industry)
winmsiuguvesaninsalndgnlnddursuse Jnmaeiesdedmivadninsalndenlnddunsusa nmsdn
Fr0813 N15wSENRIeE1e uazn1siauaiegny Jedeiiddninadeaunaiusulnddunsusauarnisusuanasunis
Uuiisuuuuvaneiuusdmivasauuudasdunmsinnensussyndlugaaivnssuensuay lalldeomns
Principles of Near-infrared (NIR) spectroscopy.Instrumentation for NIR spectroscopy. Sampling. Sample
preparation and sample presentation. Factors affecting NIR spectrum and pretreatments.Multivariate calibration for

building predictive model. Application in food and non-food industry.
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(Biological Safety in Agro-Industrial Product Development)
mi‘dizLﬁummﬂaaﬂﬁsmﬂ%amwiunﬂ%um@u“uaqﬂixmumiﬁmmwﬁmﬁmsﬁ N1599NKUUANNUADANYNY
Fanmlundndaet msuszgndnisiinseidunsouazaningaiidesniuaulunisianndnduel  Tusunsuuagszuuns
muauidstlastuiiioussAuruuasnfouazandunsioymaiinm
Biological safety evaluation in every step of product development process.Designing biological safety into
products. Application of Hazard Analysis and Critical Control Point (HACCP) in product development. Preventive
control program and system to assure safety and minimize biological hazards.
01054591 32108V IRLNNTNRIUIHAAS U9 AEANTTUNBAT 2(0-6-3)
(Research Methods in Agro-Industrial Product Development)
vénuazsudeuiBidemamsimumdndusigaavnssuaens - meneiifletmunhdenudss  FBunm
foyaitensnaunumsids mstmuamegisuazmaiinitns mllesesi nsulana uazmsinsainanside msdarh
MenuiiemsiiauessnulunsUssyuaznsAiusilunsasivins
Research principles and methods in agro-industrial product development. Problem analysis for research
topic identification. Data collecting for planning. Identification of samples and techniques. Research analysis. Result

explanation and discussion. Report writing. Presentation and preparation for journal publication.
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