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Introduction to instruments and apparatus in analytical chemistry; basic statistics; acid-base , precipitation,

complex-formation and redox equilibria in aqueous solution; titrations and their applications; separation methods in

analytical chemistry; basic principles of instrumental methods for quantitative analysis and applications in agro-industry
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Fundamental Chemistry Laboratory
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Uncertainty of measurement; pH measurements and quantitative analysis by titration; buffer solution;

thermochemistry; colligative properties of solutions; rate of reactions; semimicroqualitative analysis of anions and group I

cations; electrochemistry
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Introductory Organic Chemistry Laboratory
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Crystallization; distillation; extraction; chromatography; solubility and functional group tests; chemistry of

carbohydrates
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Basic Analytical Chemistry Laboratory
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Prerequisite: 324-105, 324-248 or concurrent
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Introduction to instruments and apparatus in analytical chemistry; basic statistics; acid-base , precipitation,

complex-formation and redox equilibria in aqueous solution; titrations and their applications; separation methods in

analytical chemistry; basic principles of instrumental methods for quantitative analysis and applications in agro-industry
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General Physics
s o o A s 9 2 A <
NAFAITAT U wawmuazimuum au ﬂﬁﬁ?ﬁ@]iﬂlﬂ\ﬂﬂa mmﬁauuazmmiu"lﬂumn’d 3\1%511’\]%1
4 1 <3 @ ara ] 1
aaunsiman Tvivh sigalnsal Aandeiona
Mechanics; work energy and momentum; waves; fluid mechanics; heat and thermodynamics; electric circuits;

electromagnetic waves; optics; modern physics
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Basic Statistics
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Scope of statistics; data classification; simple graphs; numerical summaries and graphs; probability; random
variable and probability distributions; normal distribution; distribution of sample means; estimation and hypothesis testing
for means; one-way analysis of variance; estimation and hypothesis testing for categorical data; chi-square test for

independent; simple linear regression and correlation analysis; statistical software
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Principles of Marketing
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Definitions and scopes of marketing; important marketing concepts; marketing process; marketing

environment; fundamental knowledge of consumer behavior; marketing research; market segmentation, targeting, and

positioning; marketing mix development; interesting marketing issues
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Human Resource Management
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Overview of human resource management; departmentalization; human resource planning; recruitment;
selection; training; compensation; fringe benefits; employee morale; performance appraisal; promotion; job transfer;
disciplinary action; layoff; collective bargaining; labor relations; relevant ethics; labor behavior and trend; change

management in human resource management
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Growth Mindset for Business Communication Skills
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Practicing writing skills; business presentation for stakeholders in modern business era; information searching
and applying for business reports; development of ability to communicate with people across generations and culture
effectively; communicating in different context; active listener; respecting different point of views; screening

communication objectives; conducting business ethics for cultural diversity context
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Module : Entrepreneurship, Innovation, and Digital Transformation in Practice
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Characteristics of modern business organization; concepts of business management including marketing,
finance, human resource management, logistics and supply chain, and business information system; efficient management
processes; entrepreneurship; exploring and assessing new business opportunities; innovation creation for competitiveness;
intellectual property registration; information technology application; ethics and cyber security; cyber law; applications

for managing business data; controlling and evaluating business performance; and business venturing
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Sanitation and Environmental Management in Agro-Industry
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Industrial sanitation; water and wastewater management; waste management and waste utilization; hazardous

substances control; noise and air pollution and control; energy conservation, clean technology; occupational health and

safety management system; environmental management system, [SO 14000; life cycle assessment (LCA)
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Principle of Packaging Technology
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Significance; fundamentals, types and functions of packaging; types and properties of packaging materials;
green packaging; filling technology; printing technology; principles of packaging design; packaging machinery; trends of

packaging and marketing
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Technology of Food Processing and Deterioration
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Principleof water and itseffectson quality and characteristicsof food, food spoilage (physical, chemical and
microbiological), food preservationtechnology, food processing: dryingand its effects on food; thermal food processing

and its effects on food; chilling and freezing and its effects on food
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Module: Polymer Technology
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Principle of polymeric packaging materials; synthesis and chemical reaction; molecular weight and chemical
structure; physical characteristics; chemical properties; physical properties and physicochemical properties; mechanical
properties; rheological properties and biological properties; relation among structure, composition and properties;
synthesis; types of polymer packaging; selection and application of synthetic polymer for packaging; analysis and testing

of polymeric materials; polymer recycling
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Biomaterial technology
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Classification; mechanism of biodegradation; factors affecting the biodegradation; types; structure; properties
and chemical reactions; source and important of biomaterial which comprising of polysaccharide (starch, cellulose and
derivatives, gum, chitin and chitosan), protein, lipid, bio-derived polymer, and biopolymer produce from microorganism;

analysis and testing of biomaterials; applications as biomaterials for packaging
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Module : Additives and Polymer Converting
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Classification/types of additives; chemical structure and function of additives; solubility and compatibility;
chemical mechanisms and kinetic between additives and substrates; bleeding and blooming of additives; application of
additives to improve polymer properties; mixing process; polymer converting process such as extrusion, injection,
compression, blowing process, sheeting, casting and foaming; factors of converting process affecting material and
packaging properties; improving material forming and packaging processes; case study to analyze factors and propose
ways to improve the properties of packaging materials
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Principle of Packaging Design
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Classifications of packaging; components of design; art composition in packaging design; emerging trends in
innovation and packaging development; symbol design and label design regulation related to packaging design for food
and non-food product; intellectual property laws; searching for new alternatives to creative ideas in packaging design;
process of packaging design for production; strategy of value added using graphic and structural packaging design;
packaging specifications of material and printing system; practicing graphic and structural packaging design with

computer programs in 2 dimensions and 3 dimensions; orthographic and isometric drawing; cross section drawing
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Commercial and Transportation Packaging
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Prerequisite : 855-241 or concurrent
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Retail packaging design; design and strength analysis of bag and corrugated box; hazardous environments and
product damage occurring in product distribution and transportation; design and analysis of compression strength
resistance of corrugated boxes; economy box size design; corrugated box rules and regulations for transportation; analysis

of stacking of corrugated boxes during distribution and transportation; design and arrangement of packaging into



corrugated box pallet and container; classification and cushioning material types and vibration during distribution and

transportation; cushioning material design; standard and performance testing of packaging for transportation
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Microbiological in Packaging Industry
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Identification of microorganisms and factors affecting the growth of microorganisms; microorganisms of food
spoilage and indicator microorganisms in food products; instruments and quantitative evaluation of microorganisms in
food and packaging; control of food microorganisms; standards and regulations for microorganisms in food and packaging
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Module :Pulp Paper and Packaging Technology
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Characteristics and classification of wood pulp; pulping process and pulp bleaching; process of papermaking
and paper products; application of chemical additives for papermaking and paper packaging; testing of pulp and paper

packaging; selection and application of paper-based packaging; paper recycling
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Glass and Metal Packaging Technology
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Principle properties of glass and metal; types of metal packaging; raw materials and process of glass and metal
packaging; physical and chemical property testing of glass and metal packages; utilization of glass and metal packaging

for food and non-food products; metal packaging and environment
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Design and Rapid Prototyping in Packaging
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Prerequisite : 855-242 or concurrent
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Process of developing prototypes by using advanced computer aided design software; developing paperboard
packaging prototypes by using automatic cutting machines; designing prototypes for presentation; developing prototypes
by using three-dimensional printer; artwork design for packaging; preparation of work files for printing and digital printer
applications; creating digital prototype and real mock up for structural and graphic packaging; digital images processing;

principles of digital images of input and output devices
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Printing Technology
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Printing materials and surface improvement; packaging printing system; printing ink and plate making;
printing process and devices; color and color management; printed packaging decoration; printing quality control; factors
affecting print quality; printing quality control in the printing process; printing problems and solvation; printing quality

testing tools and methods; printing specifications and standards
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Packaging Creativity for Sustainability
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Processes of creative thinking for packaging; developing innovative idea; packaging design for sustainability;
circular economy in packaging; packaging design for consumer accessibility; packaging design for environment; universal
packaging design; marketing survey and consumer behavior analysis for packaging design; relationship between
packaging and brand diversity promotion; analysis of internal and external environments for packaging design and

development strategies
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Packing Process and Technology
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Processing and packing technology; sensing system; bottling machine; folding carton packing machinery;
corrugated box packing machinery for transportation; barcode and RFID; labeling machinery; form-fill-seal machinery;
forming and filling of blister and skin packaging machinery; bagging machinery; packaging sterilization system; aseptic
packing system, barcode system; analysis system; application of robot in packaging processing line; packaging line
management technology
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Property Testing of Packaging
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Instrument and working principle of instrument for packaging testing; packaging property testing: physical

properties, mechanical properties, thermal properties, chemical properties, degradation properties and other properties of

packaging materials; quality control of packaging; analytical standards and testing report
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Module: Quality Management and Safety of Packaging Production
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The important of packaging manufacturing safety management; controlling, prevention, reduction and
elimination of physical; biological and chemical hazard; good manufacturing practice (GMP); hazard analysis critical
control point (HACCP); verification and audit of packaging production safety system; other packaging production safety

system; ISO BRC; QC tools and application in packaging manufacturing; pareto chart; cause and effect diagram or

fishbone diagram; graph; check list; scatter diagram; histogram; quality chart; loss reduction process
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Experimental Design for Agro-Industry
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Prerequisite : 347-202
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Importance of design and analysis of experiments and applications in agro- industry; basic principles and
guidelines for designing experiments; basic statistical methods for design and analysis of experiments; design and analysis
of experiments for single factor and multiple factors; regression modeling; basic principles of response surface method

and mixture design
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Industrial Practice in Packaging and Materials Technology
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Practices in the factories of packaging and material technology or related fields on the summer of the second

semester
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Rubber Technology
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A brief introduction of rubber polymer; compositions and properties of natural rubber latex; processing and
use of natural rubber; structures; properties and applications of various synthetic rubbers; chemicals for rubber;
compounding design; manufacturing of rubber products; vulcanization process of rubbers; testing and uses rubbers and

rubber products
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Polymer Composite Material in Agro-Industry
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Role and importance of polymer composite material in Agro-Industry; classes and applications of polymer
composites; properties and functions of polymer matrix and reinforcing fillers; the important factors controlled the
properties of polymer composites; processing of polymer composites; reinforcing mechanisms in polymer composites;

mechanical analysis of polymer composites; nanocomposites and biocomposites
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Coatings and Adhesives Technology
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Adhesion theory; factors of adhesion; types of adhesives; principle composition of adhesives; physical and

chemical properties of adhesives; chemical reaction between adhesives and materials; producing and testing of adhesives;

utilization of adhesives for industries; field trip or invite the veteran to exchange the experience
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Food Packaging

WanMILazANNANAYUTIIT U 1MT uua TduusTysasiomslueuiaa lunssu anulasade
nganauazTeiuave I aiomsvelsemanie 1wy Usema'lne o151 ansgeud nuasdilu ngring
ﬁgﬁmﬂ’mﬁuu55i]ﬁ'm«ﬁmmmammﬂimmmi vaITzULLazIanansuy maTuladmsussgens Ussy
fuaionsuazNansual MIsziiuegmanuinEeMIIAIEMIA1eY mﬁmﬁ'ﬂynﬁmznmigmﬁ!ﬁm%’mﬁu
TR CIE GRS

Concept and food packaging functions, trend of food packaging, migration, food packaging safety, food
packaging legislation; Thailand, EU, USA and Japan; law and legislation of food labelling and nutritional labelling; serial
number and product code, food packaging technology, food packaging and products, shelf life prediction; symbol and

standard related to food packaging

= [ o 4 @
855-454 1A lagn A msuDs sy maas ae 3((3)-0-6)
Nanotechnology for Packaging and Materials
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The principles and importance of nanotechnology; structural characterization and properties of materials at the
nanoscale; nanotechnology in material manufacturing process; material property improvement by nano-particle, nano-

fiber; surface modification by nano-coating plasma; nano-material in packaging application
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Active and Intelligent Packaging
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Definition of active and intelligent packaging; antimicrobial; antimicrobial packaging; anti-oxidation
packaging; ethylene scavenging packaging; insect repellent packaging; food spoilage indicators; fruit ripening indicators;

gas indicators; time and temperature indicators; application of active packaging and smart packaging to suit the product
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Entrepreneurship and Business Management of Packaging
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Practice in intellectual property management; creating and writing business models for startup business and

small enterprise related to packaging; business plan pitching
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Import-Export and Transportation
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Currency payment of international business; documents of export such as bill of exchange; invoice, bill of
lading; letter of credit; payment of credit; custom regulation and ceremony; calculation of tax; credit transference; import
and export procedure; new technology; especially e-export; general custom law; visit the customhouse or invite the

veteran to exchange the experience
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Selected Topics in Packaging and Materials Technology
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Discussion of the recent or advance topics in packaging and material technology in the class room and find out

the rationale to explain the experiment; kinetic; phenomenon; including the changed characteristics and presentation

855-482  dAnmigauludmussyiuainaz Tag 0 (0-0-20)
Study Trip in Packaging and Materials
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Site visit at the industry under supervision of advisor; class presentation and report submission
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Academic Presentation
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Essential skills and techniques for effective academic presentation and public speaking; speaker’s preparation;

general considerations for preparing presentation materials corresponding to various situations and audiences
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Preparedness Cooperative Education
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Prepareation for cooperative education; searching for problem occurred in material; products packaging and

material; searching for reviewing and writing for related documentations; developing the research protocol for cooperative

education; management analysis and evaluation of relevant data; report writing and presentation
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Cooperative Education
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Research study on the topic of material, product packages and material related to industrial needs; practicing in
study/ experiment/ correct/ improve at the industry under supervision of a cooperative advisory and advisors from a

company; report and presentation of succeed of cooperative project; preparation before cooperative education for 30 hours
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Seminar
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Prerequisite : equivalent to fourth year student
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Discussion on interesting topics in packaging and material technology or related areas; with in-class

presentation and writing reports
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Prerequisite : equivalent to fourth year student
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Preparation of research for study on special problems in packaging and material technology or related areas

under the supervision and mentoring of an advisor; problem analysis, hypothesis and objectives setting, literature review,

experiment design, proposal development and presentation, material and equipment preparation and preliminary study
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Prerequisite : equivalent to fourth year student
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Experimental study and research to develop or solve the problems in the topics of packaging and material

technology or related areas in the laboratory or cooperated business; with in-class presentation and writing reports
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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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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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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

= [ o o
855-525 W1 huma I ada M3 UUs 9 pNeImIg 3((3)-0-6)
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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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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Study and research in food packaging technology based under supervision of advisory committee
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Introductory Agro-Industry
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A basic understanding of the global trends and Thailand 4.0 model on agro-Industry; the relationship of
stakeholders and agro-Industry; value creation process in agro-Industry; supply chain in agro-Industry; the diversity of
career opportunities within agro-Industry, role of food science and technology, role of packaging and materials
technology, role of agro-Industry technology management, role of industrial biotechnology; an internship experience
presentation; planning for a career and opportunities for professional development; a capstone experience, innovation and

new product development competitions
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