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Physical and Engineering Properties of Food and Biomaterial
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Physical and engineering properties of food and biomaterial, thermal properties, electrical properties,
rheological properties, surface properties and phase transition, application of physical and engineering properties in food

industry
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Starch Technology
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Chemical composition and molecular structure of starches, physico- chemical properties of starches,
relationships between structure and physico-chemical properties of starches, starches production, chemical and physical

modification of starches, applications of starches and modified starches in food industry
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Food Packaging Technology
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Properties; food deterioration; methods of food preservation, packaged food quality and shelf life;
fundamentals, types and functions of packaging; types and properties of packaging materials; filling technology; printing

technology; principles of packaging design; selection criteria of right packaging for food products
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Food Packaging Technology Laboratory
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Food packaging technology laboratory related to 855-501 course
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Advanced Food Packaging Material Analysis
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An in depth study on theory, principle and application of advanced instrumental analysis for composition,
structure and properties of food packaging materials including techniques of spectroscopy (UV-Vis, infrared and X-ray
spectroscopy), liquid and gas chromatography; analysis techniques for adsorption and permeation properties, thermal

properties as well as surface and morphological properties of food packaging materials; practice and evaluation and



interpretation of data from analysis; literature survey and presentation on advanced topics and new concepts used in analysis

of food contact materials and packaging related to study course
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Module: Cellulosic Materials for Food Packaging
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Type and source of cellulose; properties of cellulose; production and synthesis of cellulose and cellulose
derivatives; chemical structure and properties of cellulose derivatives; influence of cellulose and cellulose derivatives on
food and packaging industries; paper products; parameters affecting in paper properties; production and property

improvement of paper; chemical processing aids; paper packaging; production and application of cellulosic fiber cellulose

derivatives micro- cellulose and nano-cellulose in packaging industries
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Module: Bio-based Polymeric Materials for Food Packaging
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Introduction: type and properties of bio-based polymer, chemical, properties and composition of bio-based
polymer (polysaccharide, protein, lipids and synthesizing and microorganism bio-based polymer), production and
synthesizing of biopolymer, formation and properties of food packaging from bio-based polymer, factor affecting the

properties of food packaging from bio-based polymer, property improvement of food packaging from bio-based polymer,

the environmental impact and biodegradable testing, law/legislation demand for food packaging from bio-based polymer
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Polymeric Multicomponent Materials for Food Packaging
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Importance and major classes of polymeric multicomponent materials including polymer blends, copolymers,
interpenetrating polymer networks and polymer composites; concepts/principals and theories related to polymeric
multicomponent systems; chemistry and physic of surface and interface of polymeric multicomponent systems and analysis;

selected bio- and synthetic-based polymeric multicomponent systems and their applications as food packaging materials;

literature survey and presentation on relevant modern topics
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Module: Advanced Food Packaging Materials and System
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General characteristics of packaging materials for food system; molded pulp and derivatives, edible coating and
film materials: proteins, carbohydrates, lipids; biopolymers from biomass and microorganisms; thermoplastic starch,
biopolymer-based composite packaging materials with nanoparticles; food and packaging interactions; mass transfer of gas
and solute through packaging materials; shelf life evaluation of food; microwave packaging; active and intelligent
packaging; design in gas packaging; aseptic packaging; retort pouch and tray for thermal process food; safety assessment

of food packaging; eco-design for food packaging innovations, new packaging technologies for fast- moving food products;

literature survey and presentation related to new system and food packaging
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Chemical Migration and Regulations
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Theory of migration in food packaging; analytical techniques in migration; effect of migration in product,
packaging and consumer; mathematical model of migration in packaging system; food law and regulation issues related to

migration in food packaging
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Active and Intelligent Packaging Technology
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Role of active and intelligent packaging; principle of active packaging, types of active packaging; principle of
intelligent packaging, types of intelligent packaging; mathematical models of mass transfer for designing active packaging;
selection and application of active and intelligent packaging; research trend and regulation issues related to active and

intelligent packaging
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Adhesive Technology for Food Packaging
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Overview of adhesives; adhesion and coating theories of adhesives; material surface preparation before
adhesion; classification and characteristics of adhesives; joint design for adhesion; adhesive applications and
bonding processes; durability of adhesive bonds under various environmental conditions; standard testing for

adhesive bonds; adhesives for food packaging; quality control and safety of adhesive application
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Nanotechnology in Food Packaging
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Nano-structured materials and their application in food packaging field; the classes of nanomaterials, their

fabrication, structural characterization, structure-property relationship, and applications in packaging field, high barrier

packaging materials, antimicrobial agents, nano-sensors, and smart labels; nanotechnology in packaging
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Advanced Packaging Design
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Theory and conceptual development of modern packaging design and production processes; packaging design

strategy for sustainability; relationship of packaging design, marketing and branding; application of research principles,

evaluation and analysis on packaging design workflow; modern printing technology
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Module: Design and Analysis of Distribution Packaging
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Packaging and environment in distribution system; food packaging supply chain management; distribution
packaging; e-commerce packaging; design and strength analysis of corrugated box; types and properties of cushioning
materials; measuring techniques and analysis of shock pulse; drop test; Fourier’s analysis and computer program aided
shock pulse analysis; shock response spectrum; damage boundary curve and fatigue; product fragility test; cushion design;

vibration in packaging, test and analysis of vibration in packaging; protection of vibration in packaging; design of thermal

insulated distribution packaging; transport packaging standard testing
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Seminar I
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Scientific research method; proposal development; literature search and review; academic and research ethics;

academic presentation; academic writing; presentation and report in progress of food packaging technology researches

related to thesis; final report submitted
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Presentation and report in progress of thesis research; report prepared in a manuscript format ready for

submission for publication in a refereed journal
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Emerging Innovations and Trends in Food Packaging I
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Scientific research method; proposal development; in depth literature review of emerging innovations or new

findings related to food packaging; academic and research ethics; group discussion; reading, writing and presentation related

to minor thesis; application of study area in improvement or problem solving
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Emerging Innovations and Trends in Food Packaging 11
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Presentation and report in progress of minor thesis research; report prepared in a manuscript format ready for

submission for publication in a refereed journal
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Selected Topic in Food Packaging Technology
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Emerging and including topics interesting and new techniques in the area of packaging technology
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Minor Thesis
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Research study as a minor thesis in food packaging technology applied in organization, business, indusrty;
quantity and quality of a minor thesis must be performed accordance with the credits enrolled under supervision of advisory

committee; a minor thesis progress report; presentation and discussion in seminar activities
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Thesis

= v F Ao Y =~ o @ £ o A
ﬂﬁﬁﬂHWﬂuﬂ’ﬂLmz’J"l]EJ‘V]N@numﬂi‘uiﬁﬂﬂiiﬁﬂm“ﬂ@Tﬁﬁ m&“lﬁmsgummmuzm VDNAUSNITUNITIN

Yinw
Study and research in food packaging technology based under supervision of advisory committee
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Study and research in food packaging technology based under supervision of advisory committee
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Research Methodology
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Scientific research method; proposal development; literature search and review; academic and research ethics;
academic presentation; academic writing; common research methodologies, statistics for research, experimental design
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Module 1: Research Methodology- Research as Scientific Approach
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Scientific research method; proposal development; literature search and review; academic and research
ethics; academic presentation; academic writing
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Module 2: Research Methodology-Statistics for Research
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Descriptive statistics; data presentation: tables and graph; sampling distribution; sample size calculation;

inferential statistics; ANOVA; Chi-square; correlation; linear regression; goodness of fit; confounding and interaction
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Module 3: Research Methodology-Experimental Design
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Design for hypothesis testing; completely randomized design; randomized complete block design; 2n and 3n

Factorial design; advanced experimental design; clinical research design
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1. A¥0mans19156 a5.W5gH1 I9NNT, Ph.D. Materials Science and Engineering, The Pennsylvania State U., USA,
2553

2. 30mMan319158 A3.5350yny 11/5A1/511, Ph.D.Macromolecular Science and Engineering, Case Western
Reserve U., USA, 2548

3. A¥0enaninngd a3.ando Adaniiny, Ph.D. Packaging, Michigan State U., USA, 2546
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