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Application of advanced scientific and engineering principles in thermal and non-thermal
processing of food; microwave processing, infrared heating, radio frequency heating, Ohmic heating,

instant and high-heat infusion, high pressure processing and advanced food extrusion.
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Biopolymer film and coating, biopolymer materials from plants and animals, film
compositions, film formation, plasticizer, lipid, properties of biopolymer films; application of coating in
vegetable, fruit and food; application of film as food packaging materials, incorporated and as modified

atmosphere packaging, active packaging, antimicrobial packaging and nanocomposite films.
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Standardization of near infrared spectrometer for calibration equation transfer, dry extract
spectroscopy infrared technique for near infrared use, pre-concentration technique for near infrared use,
detection and identification of foodborne pathogen by spectroscopic methods, approved and official
methods for near infrared analysis, process analytical technology with near infrared, implementation of

near infrared spectroscopy in industrial process and hyperspectral near infrared imaging.
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Principle of multivariate analysis, matrix algebra and random vectors, sample geometry and
random sampling, multivariate normal distribution, comparisons of multivariate means, multivariate
linear regression models, principal components and factor analysis, canonical correlation analysis,

discrimination and classification, clustering, application of software program in data analysis.
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Advanced research in food engineering and presentation of research proposal, application of
information technology and computer for data processing and retrievals, interpretation of international
patent documents, data analysis, article writing and presentation, group discussion. Paper preparation

for presentation and publication.
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Selected topics in food engineering at the doctoral degree level .Topics are subject to change

each semester.
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Presentation and discussion on interesting topics in food engineering at the doctoral degree

level.
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Study and research in food engineering at the doctoral degree level and compile into a

written report.

Ineriwus 1-72
(Thesis)
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Research at the doctoral degree level and compile into a thesis.
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Theory and measurement of physical properties, the importance for handling, sorting,

processing, packaging, and storing of biological materials and food products.
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Solid and fluid rheology, viscoelastic properties of food materials and products, and

application of rheological properties to food processing.
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Manufacturing system; financial and cost analysis; technology selection and feasibility analysis;
just-in-time management; quality system tools; total quality management; supply chain management;

enterprise resources planning.
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Design of mechanism for machine, mechanism dimension, mechanism design based on good
manufacturing practice for food and ergonomics, process of machine design, management and

maintenance of mechanism and food machine.
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Principles of momentum, heat and mass transport phenomena; derivation of governing
conservation equations of momentum; heat and mass; applications of momentum; heat and mass

transport phenomena in unit operations related to food process engineering.
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Roles and applications of modeling in food processes by using conservation principles of
mass, momentum and heat, systematic approach to model building, modeling application for food

engineering problem, transport phenomena, kinetics and food engineering operation modeling.
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3D modeling concept; techniques for geometry modeling; surface design and design analysis;
mechanism design and 3D animation; computer aided manufacturing concept; design and
manufacturing interface; NC programming and verification; CAD/CAM standard and data exchange; rapid

prototyping concept; computer aided engineering; total approach to product development.
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(Applied Process Control in Food Industry)
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Process control and its components, operating principles and measurement methods of
specific transduction, final control element, characteristics and programming of programmable
controllers, digital data acquisition concept and hardwares, driver software and computer control, case

studies applied in food processing.
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Theory of near infrared spectroscopy, interaction of radiation with matter, fundamentals of
near infrared spectrometer, factors affecting analysis and data pretreatment techniques, development
of calibration model for quantitative and qualitative analysis, application of near infrared spectroscopy

in agricultural and agro-industrial products.
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Quality and safety management system in food industries, good manufacturing practice in
food processing, hygienic design of machine and equipments, principle of safety, safety laws and
regulations; prevention, analysis and loss control in food engineering, hazard identification and risk

assessment, hazard analysis critical control point and its plan.
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Mathematical models in food engineering, solution techniques for ordinary and partial
differential equations, series solution methods, special function, approximate and numerical solution

methods in food engineering.



02212572 anaAuszENAdMTUIANTINNTDIMS 3(3-0-6)
(Statistical Applications for Food Engineering)

MTIATIRNTONEDY NSIEBNLUUS A ﬁ’)LLﬂi%ﬂﬂ MTIATIERANULUTUTIU N1SOBNLUUNTS
neassdlagidonannsdinuiiieatumsuissy msuszgndlusunsudifagudmsumsiiasesiniada nns
asnvuiaemsatadniunsaifinulugaamnisue1is

Regression analysis, model selection, indicator variables, analysis of variance, design of
experiment selected from case studies involving with food processing.Software application for statistical

models from case studies in food industry.
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Fundamental concept of optimization. Formulation ofoptimization problem. Deterministic and
heuristic optimization techniquesfor linear and nonlinear programming. Optimization solvers in

computer software. Application in food engineering.
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