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USINGAITNINITIIILIANNNISUTTY 3(3-0-6)
{Mass Transport Phenomena in Packaging}

aunaguVwanIans ‘Us'mgmsrﬁﬁwwnmatﬁ‘mﬁumsﬂﬂﬂﬁ’u AISUNS 1asnTTTY
vy Uadeiitinadensimmng eIz navadied ufia was
asduvdsemede Tumamniwanadiousmswdsuwamunmiazongnistiv
YA AUAIUNTULUTTY

Thermodynamic equilibrium. Mass transport phenomena related to

* sy 3ynUnlvd

= sl iuls
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sorption, diffusion and permeation. Factors affecting mass transport.
Determination of mass transport coefficients for water vapor, gases and volatile
organic compounds. Mass transport madels to predict the quality changes and

shelf life of packaged products.

walulad Tanuse 3(3-0-6)
{(Packaging Material Technology}
weluladmsuvssunatain Taus nszany uh warTanduminisussy Jaduiid
Svdwarion sulsguTaameansussy mmsldauesnmususiglugramns
Converting technology of plastic, metal, paper, glass, and other materials in
packaging. Factors affecting converting process of packaging materials.

Applications of packages in industry.

mswdsumalunisussgems 3(3-0-6)
{Phase Transitions in Food Packaging)

URUIMYBINTUSTIRANN LA EIEMSUYDIB NS nuiimaEsuave
pmmsuarianusTy mawAsunwadlasaiiwesussadusivilaald Sumsiensswin
N swkaruITATNet MsuUssUamsAtmifuNMswaABuHaveyTanUTsy nminTani
winmswdsuamlflumsussgems

Roles of packaging on food quality and shelf-life, Theory of phase
transitions in food and packaging materials. Structural transformations of edible
packaging. Package-product interaction. Novel food processing and phase
transitions of packaging materials. Application of phase-changed materials in food
packaging.
nsusseiudaden  3(3-0-6)

(Packaging and Environment)

nanszviuraaveulagmsussyseanmwinden nguuisuazngszdeuiu
Aundandmiunsussy amnfawnadou ASWRILYIRNSUSSQUUUSDU MsUszily
ransevusaAInAdaudMIUNIUTIY Mesanuuuidainmilaseghivdmiunisussy

wAlulafiazowdmTunszuIumsussy msuenamsuaznswusidlmiveslanuss

** dniulg
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Impacts of packaging technology on the environment. Environmental laws
and regulations for packaging. Eco-labeling. Sustainable packaging devetopment.
Environmental impact assessment for packaging. Ecodesign for packaging. Clean
technology for packaging process. Degradation and recycling of packaging

materials.

ensruadmiumsusquasdan 3(3-0-6)
(Rheology for Packaging and Materials)

msfingUvasian nmstvasuuibladsukasuouitiadeu nslvauuudads
Jatuiifinadsant@dinenssua msieaudAdineinszua Usngnisainisiva
Ingnseualumsulsguiaamienisussy Inensvuavesianfroumdmumiussy

Deformation of materials. Newtonian and non-Newtonian flows.
Elongational flow. Factors affecting rheological properties. Measurement of
rheological properties. Flow phenomena. Rheology in packaging material

processing. Rheology of semi-solid packaging materials.

uluwaluladdimiunmsussuarian 3(3-0-6)
(Nanotechnology for Packaging and Materials)
audivorTasuily msudniaquiluimewaliavavesine iaroaval uasved

Inawilegaingn msieseidnuuaifivasiaqunlu msuszgnaiaguilumans

o

. uTsuazian

Properties of nanomaterials. Production of nanomaterials by gas-phase,
liquid-phase, and supercritical fluid techniques. Characterization of

nanomaterials. Applications of nanomaterials in packaging and materials.

weluladnisussauuunorfiuasBumvadiaun 3(3-0-6)
{Active and Intelligent Packaging Technology)
waluladfAmdostunisussauuunaaiivuazumadiouyt tiauasgunuues
AuzusIRUUKeAMuazdumadioun miussgndldlugnanunssinuns nsien
mAdlutpiuluanisussuuuneaiivuazdumadiouy wultunasUssiunn

apanpvasnaluladnisussuuuseaiviasiumadiou
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Technologies related to active and inteltigent packaging. Types and forms
of active and intelligent packages. Applications in Agro-Industry. Current research
update in active and intelligent packaging area. Trends and legislative issues in

active and intelligent packaging technologies.

msfanindaniiivesiagussy 3(3-0-6)
(Functional Modification of Packaging Materials)
maadeuiilaumatinmsanazausasn1inesivesfiduul n1sldoyniauuly
Tanuisy nmavievussduuluiarseduluaseu waluladifisznevdmiviaguisy
Surface coating by deposition technigue and thin film formation.
Application of nanoparticles in packaging materials. Nanoencapsulation and

microencapsulation, Composite technoloey for packaging materials.

M5ABINTEVINNITUTIY 3(3-0-6)
(Simulation of Packaging Process)

wiATiAnsSapasMsUsEENALUNSEUIUNTSUSTY nuinwaiAtiiedeiu
nMIIATINTTUUSIa0I Msanuutasn1sUssliussuuSass nTiATIEd
nszUINMIUSIIETaNiiIIAsuRImes madeuilnolidsulygninienisussy

Simulation techniques and applications to packaging process. Statistical
theory related to the analysis of simulation system. Developing and evaluating
simulation systems. Analysis of packaging process by computer software.

Packaging problem-based learnine.

MTIATIEINSNTEEBMINITUTTY ' 3(3-0-6)
(Distribution Analysis in Packaging)
myinkaznishiessianmnadenlunisvudensenedum nsusedivany
EEMBYBIITUUTIIWALHARALT MIgaRLUUNSUSTIAE Taaunssumntiens
nsxeedudnilan mimeasukezmsiiassanmuadonlunisvuds anmiufiauay

AMUENRINNITUSTUNBNIIVUA

* 139 UTuUR
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Environmental measurement and analysis in transportation and distribution.”
Evaluation of package and product damages. Packaging and cushioning design for
globat distribution, Testing and simulation of transportation environment. Liability

and risk from transport packaging.

mTinswiiaussyhaeiasde 2(1-3-8)
{Instrumental Analysis of Packaging Materials)
winmsvensasiuguuasBidnmsedndlugunsel udnnswazszdeuisnmaves
Jvimsgunsaflumsiesziianussy Ingldaninsalnl TasnlnnsW wazsadou
FBmIamumnm
Principles of basic circuit and electronics in instruments. Principles and
methods of instrumentation in analysis of packaging materials using spectroscopy,

chromatography, and thermal methods.

ASBBNKUUNAIUZUTTYTUGY 3(2-3-6)
{Advanced Package Design)

AIEULNYITALARIUMIBENUUUA WYL UTTY M3IdiewRNTS
BONUULNIYUSUITY AHAITUS LI NNT RN UMTULUTIYTUATINABINTS
VRNISAAIN NFUSEENARININTNNNITEDNWUUNIYUEYITY NIATIER MeUsediv
waTNISULATYMIMINITOBNLUUAITULUTTY

Concept developing processes in package design. Research for package
design development. Relationships between package designs and marketing
needs. Applications of design principles in package. Analysis, evaluation, and

problem solving in package design.

wAlulagnisfunnausussg 3(3-0-6)
(Package Printing Technology)

aufmwhuazvelulafossnsfiudmaeusussy nquijfuaznisind mikond
wagmsndaimning ssuumisiamsd Jawmadhunisiiu wamsgaamanisiiont

warnsAUANALATHIUNTEUILMSANE
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Progress and technology of package printing. Color theory and color
measurement. Color separation and tone reproduction. Color management
system. Problems in printing. Standards of printing materials and quality control

in printing process.

AIIANTINITUTIY 3(3-0-6)
(Packaging Management)

unumazwTe BN IIMsUsIlugRavnTs AL arns LA
WWIFIU AAGNSNANITUITY MIRALNsUsIRitantsnatanaznsigalvl ns
Tan191ASINIININISUSTY NTYIBliuuaEAMIAMAaNTEUUNNTUTIY NMTINNTINIBUL
usIrasianUIluadadui defmusnmuanusTDIIanUaTNIYULUIT

Roles and functions of packaging agencies in industries and organizations
for standardization. Packaging strategies. Packaging development for marketing
and modern trade. Packaging project management. Evaluation and setection of
packaging systems. Management of packages and packaging materials in

warehouses. Specifications of materials and packages.

TanTI§MYMINITUTTY 3(3-0-6)
(Bio-based Materials in Packaging)

anvRvesfan@igrumninisussy asudsiuTanihgudmdunmsussy mwén
wavmsUssgndmourussYingu madedanadontesianiigiu naavesTantngu
MINITUITY

Properties of bio-based packaging materials. Processing of bio-based
materials for packaging. Manufacturing and applications of bio-based packages.
Environmental impacts of bio-based materials. Market of bio-based packaging

materials.

= il
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welulafwediwaiFanmduge 3(3-0-6)
{Advanced Biopolymer Technology)

wodwastinm wedweiFinmusznou MsdaAszilarnIaNgn NSRAWUS
vuamemMniarmaal M 1assaine duguivner awl® nsuseynd was
pstipraaeaTInwuaswedwaidinm

Biopolymers. Biopolymer composites. Synthesis and production, physical
and chemical modifications, analysis, structure, morphology, properties,

applications, and biodegradation of biopolymers.

nsiwseandfvesiandigu 3(2-3-6)
(Analysis of Bio-based Material Property)
mynseesiUszneumaaiiuazi@ndveriandsm mshemsiauiii
wihii uazauansalumsdesaanuvesantigu
Analysis of chemical and physical compositions of bio-based materials.

Analysis of functional properfies and degradability of bio-based materials.

susuisitomunaluladnisusi 2(1-3-0)
{Research Methods in Packaging Technology)

ydnuazsuouiansifomanaluladnisussy maltassilgvifiainiun
Fidaande Brusudeyafienisnausumsido msfwuameguaznelaiing
MR wana wazmsiansainantsisy  msimimenudienmiauesisa
TumsyszguuasnisAiuRlusaivnng

Research principles and methods in packaging technology, problem
analysis for research topic identification, data collecting for research planning,
identification of samples and technigues. Research analysis, result explanation
and discussion, report writing, presentation and preparation for journal

publication.
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nsANYIAUAINDasE 3,3
(Independent Study)
AsAnwduaidoaues Tumdaiaulessiutiugln arvmaluladnig
v33q Gouidvudusenu u.as131Laua‘lumsaaué’nmuni{lv’uqﬂﬁ'auwauﬁngtyﬂw Y
Independent study on interesting topic at the master’s degree level in
Packaging Technology, compile into a report and present in the final oral

examination.

Bouamemanaluladnisuss 1-3
(Selected Topics in Packaging Technology)
Foammemamaluladmsussslussiutigyiin Widawdsunvasly Tuusaz
MANSANYI
Selected topics in packaging technology at the master’s degree level.

Topics are subject to change each semester.

duuun 1
(Seminar)
nsthauauazedueBumedinqulumhdeiiaulanianaluladnisussy
wazdanluszdudiyggiln
Presentation and discussion in English of current interesting topics in

packaging and materials technology at the mater’s degree level.

Uymiviiay 1-3
(Special Problems)

msAmnueimanaluladnisussyssduvsbyyan waxdouSsadoudu
etV

Study and research in packaging technology at the master’s degree level

and compiled into a report.
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Fnenfinus 1-36
(Thesis)
F¥ulusesuvioanin wardoudsadouduivendnug

Research at the master’s degree level and writing thesis.

AeSueTEITINENUANENS
Afimluamng 2(2-0-6)
{Lipid in Foods)

autd 23dUsznoU warwihivesdnaluams BdIeeiadusnavyaddifia
MIuenkarmMsImLUSaRn nadeudsveBdinssrinnssurunsudauaznsivine

Property, composition, and function of tipids in foods, methods used for
analysis of lipid composition, lipid separation and modification, lipid deterioration
during production process and storage.
arsidauuluammis 3(2-3-6)
{Food Additives)

slinvasanadoruamsuaznsldansdevuluamns navearsdeuuiiine
AuNMUAzNSLAUShvam finsfnwvenaniud

Types of food additives and their applications in food, effect of food
additive on quality and food preservation. Field trip required.
msdansAunWlueRa NI TNeMNS 2(2-0-9)
(Quality Management in Food Industry)

suvAMAWRasudnn1sTaInsianisauamlugRamns e mIs sunawhit

rudufinvauvasyransumazsyiuluaing nsdnnsulewne wnsgrumsyfuniem
msldiaeafioninsmuauauamiazadatiglunsindulawaznsuitym ns
AUANMSHAALLENAMNTTND NS

Quality system and principle of quality management in food industry.
Authority and responsibility of personnels at each level in organization. Policy

management. Standard of operation procedure. Use of quality control tools and
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statistics in decision making and problem solving. Production control in food
industry.
mavsslluauamUszamdudadmiuinedniug ' 3(2-3-6)
(Sensory Evaluation for Product Development}

weilalunsuszifiuaunmyidssamduda msldnsyssdiuamninms
Usvamduialunisadnagns wisdafuriivminzay uasfnusignisiuinniadag
msAinwduslnaludiannin uazuiunu

Technigues in sensory evaluation, uses of sensory evaluation techniques in
product formulation, product optimization and shelf life study, qualitative and
quantitative consumer testing.
winnsinnisvialdaumudmivgaamnssy 3(3-0-6)
(Principle of Supply Chain Management for Agro-industry)

n1sysanMIn1siam msnssaneeioieladaind niseiduay nisdans
Aufaeads nswuds uesmsnszTeAudigramnTsInuas A ingiuaueuilan
nagnsuazemsislumsiamslsguvunasTaiafindifiensinnnog1edidu

Integration of procurement, logistics network distribution, operations,
inventory management, transportation and distribution of agro-industrial products
from raw materials to consumers. Strategies and tactics in supply chain and

logistics management for sustainable development.
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M.S. (Food Process Engineering) 01053524 01053523
Asian Institute of Technology, 2525 MY 01053595 01053595
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Effects of microwave heating on the
migration of substances from melamine
formaldehyde tableware, 2557
Comparative carbon footprint of packaging
systems for tuna products, 2555

An atternpt to estimate service terms of

tablewate made of amino resins, 2555
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improving quality of frozen foods, 2557

A

1

Impacts of freezing and molecular size on
structure, mechanicat properties and
recrystallization of freeze-thawed
polysaccharide gels, 2559

Effects of freezing temperature and water
activity on microstructure, color, and
protein conformation of freeze-dried
Bluefin tuna (Thunnus orientatis), 2558
Thermal properties of freeze-concentrated
sugar-phosphate solutions, 2557

Reversed phase HPLC analysis of stability
and degradation kinetics of B-carotene
encapsulated in freeze-dried maltodextrin-
emulsion systems, 2555

Porosity and water activity effects on
stability of crystalline B-carotene in freeze-
dried systems, 2555

Microstructure formation of maltodextrin
and sugar matrices in freeze-dried systems,
2555
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wnTiverdeinuasmand, 2536 01053572 01053531
M.S. (Packaging Technology) NI 01053595 01053551
Rochester institute of Technology, USA, 1 Trade-off analysis of packaging attributes 01053596 01053572
2501 for foods and drinks, 2558 01053597 01053595
£h.D. (Engineering Management) 2 Water resistance and barrler properties 01053598 01053596
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LSA, 2545 acid) electrospraying, 2557 01053598
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2 The removat of rubber particles from skim

rubber latex by batch adsorption
technique using organoclay, 2556

3 Adsorption of organic substances on

modified rmontmoriltonite, cloisite 104,

15A, 20A, 25A, and 30B, 2556

-32.




una. 2

Ahy Fo-umana mIznuAnY
] AMumiaieinis
Azl @11 N
4 o i o HAITUMATEINTS

Foanniu, VidrFamsAny . wingas

walszddRsUszTIvy Tyl Uiuuse
iy

5 wnaandy dRua9A MunAaFsuse 01053583 01053583

T04AARTIANSE nsiersviutiaazulladaugs swdsznaunwn 01053597 01053595

mu. Bvermaniuazmalulainiiawis Wil Anenzawts uazaudadanhi, 2557 01053598 01053596

Resdition 01053599 01053597

uw ingndenuRsAand, 2536 id 01053598
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Kansas State University, USA, 2539
Ph.D. (Food Science)

Kansas State University, USA, 2543
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and eglass transition temperature of zein-
starch doughs, 2558

2 Molecular weight, chain profile of rice
amylopectin and starch pasting properties,
2557

3 Effects of heat-moisture treatment on
cassava starch and the production of
thermoplastic starch materials, 2556

4 Effects of heat-moisture treatment on
normal and waxy rice flours and
production of thermoplastic flour

materials, 2555
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M.Sc.Tech. {Engineering Materials)
The University of New South Wales,
Australia, 2543

Ph.D. (Packaging Technology)
Victoria University, Australia, 2547
3-8501-0031
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film, 2555
4 Intelligent packaging, 2555

U3y

1 Effects of nanoparticle concentra-tion and
plasticizer type on colori-metric behavior
of polydiacety-lene/silica nanccomposite
as time- temperature indicator, 2557

2 Effect of cationic surfactants on
characteristics and colorimetric behavior of
polydiacetylene/ silica nanocomposite as
time temperature indicator, 2557

3 Blend of polypropylene/ poly (actic acid}
for medical packaging application:
Physicochemical, thermal, mechanical, and
barrier properties, 2557

4 Development of a food spoilage indicator
for monitoring freshness of skintess chicken
breast, 2557

5 Development and characterization of poly
{tactic acid)/fish water soluble protein
composite sheets: A potential approach for

biodegradable packaging, 2557
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6 | wemeTant asenna nAHIBUEE 01053527 01053527
SDIANARTIVSH 1 Active and intelligent packaging, 2558 01053542 01053542

. Mauwdaduigaannssununs) 2 Alternative technique of antimicrobial 01053591 01053591
(Asidan activity of lipophilic antimicrobial packaging 01053596 01053596
imTivenduinunseans, 2536 film-Summary, 2557 01053597 01053597
W (Wanrwindnsignamnssunyas) 3 Alternative technique of antimicrobial 01053598 01053598
WIMEaEnERsAIERs, 2539 activity of lipophilic antimicrobial packaging 0105359% 01053599
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Formation of polydiacetylene/silica
nanocomposite as colerimetric indicator:
Time and temperature, 2556

Empirical modeling of moisture sorption
characteristics and mechanical and barrier
properties of cassava flour film and their
relation to plasticizing- antiplasticizing
effects, 2556

Preparation of polydiacetylene vesicle and
amphiphilic polymer as time-temperature
indicator, 2555

Antioxidant properties of selected plant
extracts and their effectiveness after
incorporation into cellulose- based films

for vegetable oil, 2555

10 Antimicrobial activity of cinnamaldehyde

and eugenol and their activity after
incorporation into cellulose- based edible
films, 2535

11 Antioxidant activities of curcurmin and

ascorbyl dipalmitate their activities after
nanoparticles and incorporation into’

cellulose- based packaging films, 2555
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polyethylene/thermoplastic starch blown film,
2559

2 Development of thermoplastic starch blown film
by incorporating plasticized chitosan, 2558

3 Ferulic acid-coupled chitosan: Thermal stability
and utilization as an antioxidant for
biodegradable active packaging film, 2558

4 Hydrophobically modified chitosan: A bio-based
material for antimicrobial active film, 2557

5 Water-based oligochitosan and nanowhisker
chitosan as potential food preservatives for
shelf-life extension of minced pork, 2557

& Preparation, characterization and antioxidant
property of water-soluble ferulic acid grafted
chitosan, 2556

7 Water-based nano-sized chitin and chitosan as
seafood additive through a case study of Pacific
white shrimp (Litopenaeus vannamei), 2556

8 Ewgenol-loaded chitosan nanoparticles: H.
Application in bio-based plastics for active
packaging, 2556

9 Eugenol-loaded chitosan nanoparticles: I.
Thermal stability improvement of eugenol
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2 Characteristics and properties of reinforced oil
palm frond fibers {OPFF) in polyvinyl alcohol
{PVA) composite for tubular-shaped trays, 2558

3 Printing qualities on inkjet-printed paper from
varnish coating agent with rice husk silica
particles, 2556
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& Surface treatment on low-density polyethylene
with TiO; nano-particles for packaging printing,
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7 Effect of phthalic anhydride loading on alkyd
resin for paperboard coating, 2555

8 Synthesized silica power from rice husk for
printing raw materials application, 2555

9 Efficacy of activated carbon in-situ to oit palm
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1 Measurement and analysis of vibration levels
in 2 and 3 wheel delivery vehicles in South
East Asia, 2558

2 Controlled release of mangiferin using
ethylene vinyl acetate matrix for antioxidant
packaging, 2558
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polypropylene film and application in
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4 Transport coefficients of eucalyptol through
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6 Measurement and analysis of vehicte
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Converting Technology of Materials in Packaging Materials Technology

Packaging
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maluladnsudsguwanadin Tavs nszaty s uaz hiwdnmyas
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Converting technology of plastic, metal, paper,
glass, and other materials in packaging. Factors affecting
converting process of packaging materials. Applications of

packages in industry.
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Permeability and product shelf-life
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Phase transitions in food packaging
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Diffusion theory of particles. Permeability of
packaging materials and packages. Factors affecting
gas and water vapor permeability of a monolayer
and multilayer materials. Relationship between
permeability and shetf-life of product sensitive to
moisture and oxyeen. Kinetics of reactions.
Assessment of product shelf-life using mathematical

models and information technology.

Roles of packaging on food quality and shelf-
life. Theory of phase transitions in food and
packaging materials. Structural transformations of
edible packaging. Package-product interaction, Novel
food processing and phase transitions of packaging
materials. Application of phase-changed materials in
food packaging.
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Energy and natural resources used in manufac-
turing of packaging materials. Effects of packaging tech-
nology on environment. Clean technology for packagine
process. The relationships between packages and muni-
cipat waste problems. Recycling of packaging materials.
Package manufacture with environmental concern.
Sustainable packaging development. Packaging
advertisement for marketing benefits,

iRy UL N daitoAuunas
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Packaging and Environment Packaging and Environment
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Impacts of packaging technology on the environ-
ment. Environmental laws and regulations for packaging.
Eco-labeling. Sustainable packaging development.
Envirpnmental impact assessment for packaging.
Ecodesign for packaging. Clean technology for packaging
process. Degradation and recycling of packaging

materials.
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Coating and Composite Technology for Materials
Packaging and Materials
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Vacuum-deposited coating. Sol-gel technology. Surface coating by deposition technigue and
Nanoparticle incorporation into packaging materials. thin film formation. Application of nanoparticles in

Nanoencapsulation and microencapsulation. Composite packaging materials. Nanoencapsulation and

technology of packaging materials, microencapsulation. Composite technotogy for packaging

materials.
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PHATUTTY Distribution Analysis in Packaging

Shock and Vibration in Packaging
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Losses of product and packages during Environmental measurermnent and analysis in
transportation and storage caused by shock and transportation and distribution. Evaluation of package and
vibration. Applications of measuring and testing product damages. Packaging and cushioning design for

equipment for shock and vibration of packages. Cushion clobal distribution. Testing and simulation of transportation
performance and package design. Assessment and environment. Liability and risk from transport packaging.

simulation of transportation environment.

8.  19YgaDY
o o ol e 1
swazidundmseylu ure. 2 vineh 3 4o 3.2
< ~ oo = o F . .
9. unuAuamNIsNsEAEANiuiaTouInATEIUNaNISF B IMAngAsgIedvn (Curriculum Mapping)

swaziBuadenszylu uRe. 2 wnali 4 99 3

-67-



A e

wuULALavaYIUYIITIeIYn AU, 2-2

STAUUUNAANEN
ﬂ'lﬁa'fﬂ Lﬂﬂiﬂiaﬁn1sussqua:’3’ﬂq ﬁmz@ﬂﬁqﬂﬂiﬁﬂtﬂﬂﬂi aﬂﬂ"ll.'llﬂu’NL’Uu

Fuminain (Bu.ussss-ru I iin e Anvenunuie)

W 01053572 3(3-0-6)
Ha3vnrwilny N15IANITNITUTTY
Fadvnwdange  Packaging Management
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Packaging Managemnent Packaging Management
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Roles and responsibilities of packaging
departments in industries and organizations for
standardization. Packaging strategy. Packaging system
evaluation. Management of specific packages and
materials in warehouses. Materials and packages

specification. Factors affecting on decision making of

packaging system,

us1y AvUssliuuasmMIAMBaNITUUNITUITY ATIANITNTUR
usiuasTanussqluadidudn Jarmurpndnuuzyasiaquas
MIULUTTY

Roles and functions of packaging agencies in
industries and organizations for standardization. Packaging
strategies. Packaging development for marketing and moedem
trade. Packaeing project management. Evaluation and
selection of packaging systems. Management of packages
and packaging materials in warehouses. Specifications of

materials and packages.
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Mass Transport Phenomena in Packaging

1WlASI5183%7 (Course Outline) Fuitusussens
1. Thermodynamic equilibriumn 3
2. Interaction between low molecular compounds and polymers 3
3. Mass transport phenomena in packaging 9
3.1. Sorption
3.2. Diffusion

3.3. Permeation

4. Factors affecting mass transport 6
4.1. Low molecutar compounds
4.2 Polymeric materials
4.3.Environment

5. Methods for measuring mass transport 9
5.1.Water vapor
5.2.Gases (oxygen, carbon dioxide)
5.3.Volatile organic compounds

6. Mass transport models 3
Determination of mass transport coefficients 6
7.1.Diffusion coefficients
7.2.50olubility coefficients
7.3. Partition coefficients
7.4.Permeability coefficients

8. Prediction of quality changes and shelf life of packaged products 6
8.1.Food products
8.2.Pharmaceutical products
8.3.0ther products
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Food Contact Materials

lAses18391 (Course Outline) nnutiluusseny
1. Introduction to migration and its social and economic impacts 3
2. Mass transport in migration phenomena and mathematical model 6
2.1. EU model
2.2. USA model
3. Migration and safety of food contact substances in the USA 6

3.1. Code of Federal
3.2. Food Contact Notification
4. Migration and safety of food contact materials in the EU 6
4.1. Harmonized regqulations
4.2. Non-harmonized regulation
5. Migration and safety of food contact materials in Japan
6. Migration and safety of food contact materials in Thailand
7. Regutations on food contact materials applying in ASEAN countries
8. Safety of food contact plastics and regulations
9. Safety of food contact papers and boards and regulations
10. Safety control of adhesives, coatings and ink

11. Exposure assessment of chemicals migrating from food contact materials
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Phase Transitions in Food Packaging

1A lAss18391 (Course Outline) Frnudilusussens
1. Packaging effects on food quality and shelf-life 6
1.1. Food quality and Shelf-life
1.2. Package permeability
2. Theory of phase transitions in food and packaging materials 10
2.1. Equilibrium and non-equilibrium transitions
2.2. Phase transitions of food components and polymers
2.3. Time dependent-phenomena in packaged foods
2.4. Water and phase transitions
3. Structural transformations of edible packagine 9
3.1. Polysaccharide
3.2. Protein
3.3. Lipid
4. Package-product interaction
Novel food processing and phase transitions of packaging materials 9
5.1. Microwave food package
5.2. Pressure assisted treatment
5.3. Irradiation
6. Applied phase change materials into food packaging 6
6.1. Phase change materials
6.2. Ternperature buffering for cold chain distribution
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01053523 nsussyiudandou 3(3-0-6)

Packaging and Envirecnment

1AlATI518397 (Course Outline) Srunudliusseny
1. Effects of packaging technology on environment and society 3
2. Environmental law and regulation for packasing 4
3. Eco-labeling 3
4. Packaging and sustainability 3
5. Environmental impact assessment for packaging 15

5.1 Environmental impact assessment for packaging

5.2 Life cycle analysis for packaging

5.3 Carbon and water footprints for packaging
6. Ecodesign for packaging 4
7. Clean technology for packaging process a
8. Degradation of packaging materials 5
9. Recycling of packaging materials a4
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Functional Modification of Packaging Materials

WlAsas1e3Y (Course Outline) Srundhluaussens
Introduction 5
Rheology and surface chemistry for coating 3
Coating by deposition technigues 8

3.1 Physical vapor deposition
3,2 Plasma chemical vapor deposition
3.3 Atomic layer deposition
3.4 Bulk coating

4. Coating by thin film formation 8
4.1 Sol-gel technology
4.2 Single- and multi-layered films

5. Nanoparticte incorporation into packaging materials 5
5.1 Nanoparticles
5.2 Nanoclay formation and dispersion

6. Nanoencapsulation and microencapsulation 8
6.1 Encapsulated and encapsulating materials
6.2 Encapsulation processes
6.3 Control release of nanocapsules and microcapsules

7. Composite technology of packaging materials 8
1.1 Constituents of composites
1.2 Composite fabrication and applications
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Distribution Analysis in Packaging

WlA53318317 (Course Qutline) Fnudilasussowe
1. STUUNITUsIRlunIsuudINTEIadum 6
1.1 waUn (S0UTTMN salw)
1.2 mah (30)
1.3 yneaama (A3eadu)
1.4 way
2. msinuazninesanrluseninansuudInszaua 6
2.1 AIsnTEunn Msduasfioy
2.2 gaunil Aty Ay
3. A udEsnIgYBInIUTYSTIUASHARI NN 6
1.1 psyseliuAaumdsnig
3.2 anuduwussewinanmelusswiinisyudsiuanudenny
4. Taniunszunn 6
4.1 AYIIUSIZURWBRAUTIADNIINTZUNN
4.2 audRvasianiunseunn
4.3 Uszdndnmlunislesiunmsnszunnuesianiunszunn
5. A1SPBNIUUSTUUMSUTSRoMITUdInsE e EuAn 6
5.1 %EANISUASUINTFIUNTEONWUUUAENTIEBNTAAUTIY
5.2 A1SPBNKUUAMULUTIY Janfunssunn wasrssuunisvudinsenedua
6. WIRTFIUNTYIARBUTLYUNTUSTUNBNSVUAINTTI 8 AUAT 6
6.1 NISVAATUNITNTEUNN
6.2 nImABUMSAuAIfioy
6.3 AISVAADUNNSNAYIV
7. MsdnananzMIuudl 6
7.1 NM3EN@BIANTIMTTURAIRILIATFIL ASTM
7.2 n1T91AEAMTAISIUANUIIATTIU ISO
7.3 A58 ENIENTVUAIMIUNANTEIU ISTA
8. m'm%'uﬁﬂ‘uauuasmmt.ﬁmmnn'ﬁu‘ﬁmﬁan'ﬁ'ﬂuﬁa
57
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Packaging Management

lAsasedu (Course Outline) Smnudlusussens
1. Role and functions of packaging agencies 6
1.1. In industry

1.2. in organization for standardization
2. Packaging strategies 9
2.1. Packaging strategic plan
2.2. Packaging strategies for current product
2.3. Packaging strategies for new product lunching
3. Packaging development for marketing and modern trade 9
3.1. Packaging development for modern trade system
3.2. Packaging development for e-commerce
3.3. Packaging development for point of purchase
4. Packaging project management 3
5. Packaging system evaluation 9
5.1. Assessment of packaging function effectiveness
5.2. Packaging Materials alternatives evaluation technique
5.3. Packaging optimization
Packages and materials management in warehouses
Packaging specification technigues

Factor effecting on decision making of packagine system
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Poovarodom, N. and W. Permyanwattana. 2015. Development of starch/shellac-based
composites for food contact applications. Journat of Thermoplastic Compaosite
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