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01053501

01053511

01053512**

3.1.5 Aesuresigdn
walulagnisussguazianuuusdy 3(3-0-6)
(Intensive Packaging and Material Technology)
mwﬁmtasmimaauamﬂ'ﬁ‘uaﬁaﬁ]LLaxmﬁtquUﬁq N1FIATIEANTZUIUNNS
U559 MIUTTAAMTUNINTEAFUM m‘iU‘ixqnﬁmsUﬁiﬂuqma’mn‘i‘m nqsuiley
MNNNITUITY MIBONLUULASHAIUINITUTTY
Production and testing of material and package properties, packaging
process analysis, packaging for distribution of goods, packaging application

in industries, regulations in packaging, packaging design and development.
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eGUGHDGRRVEE 3(3-0-6)
(Food Contact Materials)
unhluinsfukazanuaenduvesiandudaonms mstmunauazTung
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Introduction to migration and safety of food contact materials. Mass
transport and mathematical models. Laws and regulations on safety of food
contact materials applying in Thailand and other countries. Exposure

assessment of chemicals diffusing from food contact materials.

anlidauulduayenanisiiuinem 3(3-0-6)
(Permeability and Shelf Life)
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01053522**

Thermodynamic equilibrium. Mass transport phenomena related to
sorption, diffusion and permeation. Factors affecting mass transport.
Determination of mass transport coefficients for water vapor, gases and volatile
organic compounds. Mass transport models to predict the quality changes and

shelf life of packaged products.

waluladianussy 3(3-0-6)
(Packaging Material Technology)
welulaBnisuussunanaiin lave nsen1y ui uasTagdumansussy Jededd
avdwarensulsuTanmanisussy m*ﬂif&’]wa\‘]ﬂ’mjuwiiﬂuqmawnﬁm
Converting technology of plastic, metal, paper, glass, and other materials
in packaging. Factors affecting converting process of packaging materials.

Applications of packages in industry.

ﬂ’]iUﬁﬁ!’mWﬁLﬁaﬂmﬂﬂwLLﬁ%ﬂ?’]&JUﬂaﬂﬁﬂ 3(3-0-6)
(Food Packaging for Quality and Safety)

UNUINUBIUTIIA NTIsRAMAMIATAILUaDR BE NS NMSIATIZINNT
dovanmewnsluussgdng nalnmaluladnsussgiionisinery nqufianuduiug
JERINDIMNG Uiiﬁgﬁm%LLazﬁaLLaﬂﬁam “Uztw7nﬁﬂuﬂuau%’mmiqﬁmﬁmmi N3
WLIUTTIUNDMITUUUDIATIN

Roles of packaging in food quality and safety. Analysis of packaged food
deteriorations. Mechanisms of packaging technology to extend shelf life. Theories
in food, package and environment interactions. Problems on contamination from

food package. Holistic development of food packaging.

* 5eeliule
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01053523**

01053525**

01053526

ﬂﬁmsqﬁuﬁamé’au 3(3-0-6)
(Packaging and Environment)

nansgnuveLvAluladnsusTyieanIniInday nguuIskarngszideun 1Y
Awandendmiunisussy aandaindey wesughavyulsuiienudsiumenisussy
nsUssfiunansevusedanadenuasniseenuuuidlinmidmiunisussy walulad
d¥IREIMIUNTEUIUNTTUTTY Nsuanaaeuaznsulsldivdvesianussy

Impacts of packaging technology to the environment. Environmental laws

and regulations for packaging. Eco-labeling. Circular economy for sustainability of
packaging. Environmental impact assessment and ecodesign for packaging. Clean
technology for packaging process. Degradation and recycling of packaging

materials.

MBINTTUATIMITUNTITUTITUAL TR 3(3-0-6)
(Rheology for Packaging and Materials)

nslvauuuilaidousazueudaladoy dadefidmadeauifidinenszuares
Tan myieantRildainenseua Usingnisainisivavesianmamiauaztnneu Inen
nsguavaInaAaTlunITUIUNMITUFURNUTInBuazU R MsingUveadan

Newtonian and non-Newtonian flows. Factors affecting rheological
properties of materials. Measurements of rheological properties. Flow phenomena
of viscous and elastic materials. Rheology of polymer in die and mold-based
processing. Deformation of materials.
wilumalulagdmiunmsussauagian 3(3-0-6)
(Nanotechnology for Packaging and Materials)

audfvenlaguily msudniaquilumemalinauasing wavoanal uaztes
Inawmilegaingn mMsmseidnuvaranifvesiaquily nisdssynddaguilunianis
WERRIGERGT

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.

* erUTuuse
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01053528**

01053531**

wAlulagn1sussyiuuLeniniasBumadioud 3(3-0-6)
(Active and Intelligent Packaging Technology)
weluladfiisrtesiunisussquuuueaiiniuasdumadiou siauazguuuures
NYugUIITHUULBARNLALBUWATIUY NMsUszandldlugnamnasuinens nsAnmay
nAdgludagtuluanvinisussuuuieninuazdumaiinuy wnliuwasUssiiunig

nQvsneveunAlulagnsusTIUUULeARNLa BUVAGIUY

Technologies related to active and intelligent 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.

MIfauUsBmtfivesianussy 3(3-0-6)
(Functional Modification of Packaging Materials)
MsAAWUSIATNURILABWATANTR NAZANLLAZNISNBRAYaIRNAN U WAluladnis

Pugldwivussadneivatedu Jagdssneuuazunluvaluladdmsuianussy n1s

a [

Uszgndiwodiasfiiumsiauusiiahiidmiunsussgeis asEARANIANITUTTY
Surface chemistry modification by deposition technique and thin film

formation. Fabrication technologies for multilayer packaging. Composite and

nanotechnology for packaging materials. Applications of functionally modified

polymer for food packaging. Packaging adhesives.

M531ABINIINITUTII 3(3-0-6)
(Packaging Simulation)

Fdwhaufomsieseiddassaiunivuzuse nguineadfdmiunisadng
wuudnaed NsusEynATEUUTIADIdImMTUNTEUIUNITUTTY MIAnTIeiiasnsUsTidu
syuuinaosmeneuiimeivenius nsseuilagldgutgnmunisussy

Numerical methods for structural analysis of package. Statistical theory for
simulation modelling. Application of simulation system for packaging process.
Analysis and evaluation of simulation systems by computer software. Packaging

problem-based learning.

= sevuiule
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01053532

01053542

01053551

NMTIATILANITNTEAENINITUTIY 3(3-0-6)
(Distribution Analysis in Packaging)

ﬂ’]i"ﬂfﬂLLﬁSﬂ’ﬁaLﬂ‘Sﬂﬁﬁﬁﬂ’}‘wLL’JﬂE’ﬂJBM’L‘uﬂﬂi’ﬂuﬁﬂﬂ‘i%ﬁﬂﬂﬁuﬁ’] nsUsEluAINY
Lﬁwwﬂumnwuwssquawﬁmﬁmﬂ ﬂ'ﬁ’aE]ﬂLL‘U‘UﬂﬂiUiiﬁ}‘LLﬁzfﬁﬂﬁ)ﬂﬂiﬁLMﬂLﬁ@ﬂ’]'5
nszmaa‘*uﬁwﬁ"ﬂan NIVAADULAZNNTIIaIANMIIAd DN NS YU ANUSURALAY
ﬂ'!'lllLgﬂﬂﬁlﬂﬂﬂ’]‘iﬂﬁﬁpﬁaﬂﬁ‘ﬂuﬁﬂ

Environmental measurement and analysis in transportation and
distribution.Evaluation of package and product damages. Packaging and cushioning
design for global distribution. Testing and simulation of transportation

environment. Liability and risk from transport packaging.

MsAesIEsiTaguITyeiaiesle 2(1-3-4)
(Instrumental Analysis of Packaging Materials)
‘mé'ﬂﬂ’1'S‘UaQ’Ja%ﬁugmLLaxﬁLﬁﬂmaﬁﬂaﬂluqﬂﬂ'mi nanmsuasseiouisnisves
Annsgunsailunsiiesieiianussy leeldaninsalnl lasualnns il wassedou
WNMTRUNAN
Principles of basic circuit and electronics in instruments. Principles and
methods of instrumentation in analysis of packaging materials using

spectroscopy, chromatography, and thermal methods.

MIDONUUUNTULUTTTTUGS 3(2-3-6)
(Advanced Package Design)

nsruIuMsTRuWARluMsoNLUUMTIUEUSTY MTdefloRaumseenuuy
ﬂ']’Uu&‘.-‘USSQ ﬂ??uﬁuﬁuﬁfiﬁﬂdqﬁﬂqﬁﬂaﬂLLUUﬂ'\‘UUzUiﬁﬂﬁ)Uﬂ'TlﬁJ‘;{'eJ\?ﬂ"l'ﬁq/lW\?ﬂ']'iﬂa'lﬂ
NSUTEEARMANNITNINITOBAUUUAITUSUTITY N1534ATI8A nsUseiliuuasnng

uwilymmienisenniuuNwULUSTY

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.
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01053561

01053572

01053581

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

ANunItlasnalulagveamsfuin1vugussy nufduasnising asuend
wagmanAniing ssuunisinntsd dammeiunsiiu WIATFIWTAANNTAUN
LaEMIAIUANANANIUNTEUIUNTRUN

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.

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

‘U‘VIU’WILLazwﬁ’lﬁ"uaam‘lj’Jaa'}umwmﬁu‘iiﬂuqmaﬂ‘wﬂﬁmLasadﬁﬂiﬁmum
UINTFIU ﬂﬁEA‘VI‘aE‘V]’ldﬂ’]iUﬁq m'iﬁ’mmmwﬁqLﬁaﬂ’ﬁmmmtasmiﬁ’]qﬂlmj ns
ﬁ“}'ﬂﬂ’ﬁiﬂ'ﬁﬁﬂ’lsmaﬂﬂimiﬂ miﬂ‘sxL:ﬁuLLasmiﬁ'ﬁLﬁaﬂszuumwiiﬁ]‘ ANFIANITATUL
U599 uazlanussqlundedum deivunfudnvasveianuasnuusus

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 selection of
packaging systems. Management of packages and packaging materials in

warehouses. Specifications of materials and packages.

TanhguuasianuanaanalanislinInmen1suIsy 3(3-0-6)
(Bio-based and Biodegradable Materials in Packaging)

uwdeaiuin msuin lnssasnamand andPuasnisuiudss meudssu msusadiu
AABRININITIN warn1sUssendvesiantigunasianuanaaneldvisaniwdmiuns
U399

Sources, production, chemical structure, property and improvement,
converting, life cycle assessment and application of bio-based and biodegradable

materials for packaging.

“* geinuiulse
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01053582

01053584*

01053591

wluladnoAuainndugs 3(3-0-6)
(Advanced Biopolymer Technology)

WORNBSTIN N WORWBITINNUSENEY NTALATITLAZNISHER N15FALUS
MamMenkaznInAil n1sieTed Taseadie dugiuiver audd msdsegnd way
NNIUREANENNTINTNUDINDELUESTININ

Sources, production, chemical structure, property and improvement,
converting, life cycle assessment and application of bio-based and biodegradable

materials for packaging.
MIFUATIEANDTUDINNITUTIY 3(3-0-6)

(Synthesis of Polymers in Packaging)

WoRlNDTUALMIUTEENANIINITUTIY Anwaizlamsuaswediues Nausleiuay
A UWAIEIMTUNTNEANANERN NMsFuATIEiNEAILEY nTruIunINed LBl vty
dminluanavemedues Msiinrednvusanzuamediues wiolladmsums
AATIELALYIAdDUNDRLIDS

Polymers and applications in packaging. Characteristics of polymers.
Monomers and additives for plastic manufacturing. Synthesis of polymers.
Polymerization processes. Molecular weight of polymers. Characterization of

polymers. Instruments for analysis and testing of polymers.

seilouiFidemanaluladnisussy 2(1-3-4)
(Research Methods in Packaging Technology)

s

vanuazszdeuismidemanaluladnisussy msllesgitywiiiefuuaiade
ity FEsusudeyaiiiansnnaununside nmsfmuafiegaaznedaisnng n1s
WA wlana warmTiansainanside nsdmvisenuiemsiaueseaulunis
UszgauaznisanuiluNgansiznis

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

report writing, presentation and preparation for journal publication.

* Waswdvnlu
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01053595

01053596

01053597

01053598

01053599

nsAnuIAuAINdasy 3
(Independent Study)

nsfnuduai1fenues lumdeivraulassiussyin avumeluladnas
U599 Beussadusenu LLazﬁ’lLaua’LumiaaUﬁumwﬂ5u€jmﬁ’1&mmﬂ%zp}€g’ﬂm
WHU

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.

Gouamemamaluladniussy 1-3
(Selected Topics in Packaging Technology)
L%aamwwmamm'lu'laQﬂﬂw'mﬂuizﬁ'uﬂ%fgiyﬂm Idadsuudasly Tuusas
A1ANSANEN
Selected topics in packaging technology at the master’s degree level. Topics

are subject to change each semester.

Auuun 1
(Seminar)
msiauauareiuseiiununsngulusideiiaulamanaliladnisussy
wazdanlusyiulsgygny
Presentation and discussion in English of current interesting topics in

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

Ugynfiey 1-3
(Special Problems)

nsAnwIAuaimanalulagnisussyszdudiaanln wazseuSoadsuiu
184U

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

and compiled into a report.

Wendnus 1-36
(Thesis)
WeluszauuTynv uazissutsalouduinendnus

Research at the master’s degree level and writing thesis.
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WU, Onenenansuazinalulainiserms) waLIfiusSnYIa1Mg, 2560 01053598 01053595
W Ingndeinuasans, 2550 01053599 01053596
Us.a. (Ne1enansnizomis) U3 01053597
W Ang1duinensmans, 2555 1. Effects of acetylated and octenyl- 01053598
succinated starch on properties and 01053599
mmﬁu‘ifmmwu release of green tea compounded
- MIUsTWAR LTINS starch/LLDPE blend films, 2563
- flduazansindeuuiloals 2. Effects of plasticizers on water sorption
- MswAruwave and aging stability of whey
protein/carboxy methyl cellulose films,
2563
3. Effects of pea protein on properties of
cassava starch edible films produced by
blown-film extrusion for oil packaging,
2563
4. Antifungal films from trans-
cinnamaldehyde incorporated poly (lactic
acid) and poly(butylene adipate-co-
terephthalate) for bread packaging, 2563
5. Characterization of starch, agar and
maltodextrin blends for controlled
dissolution of edible films, 2563
6. Active meat packaging from thermoplastic
cassava starch containing sappan and
cinnamon herbal extracts via LLDPE
blown-film extrusion, 2563
2 wwamalgit trdeasmlsn MU 01053525 01053501
DRDREE] 1. Nanoclays in food and beverage 01053597 01053512
Ay, Ulesediuay Tannedwes) packaging, 2562 01053598 01053521
uInedefauing, 2546 2. Nanomaterial-based optical indicators: 01053599 01053525
M.Eng. (Pulp and Paper Technology) Promise, opportunities, and challenges in 01053526
Asian Institute of Technology, 2553 the development of colorimetric systems 01053528
Ph.D. (Packaging Technology) for intelligent packaging, 2562 01053561
Yonsei University, South Korea, 2561 3. Zinc migration and its effect on the 01053572
functionality of a low-density 01053595
polyethylene-ZnO nanocomposite film, 01053596
2562 01053597
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2 uﬂuL-ﬂa@iaa barrier and antimicrobial activity, 2562
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- UTIRusidmMIven nanocrystal film for a novel humidity
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3 WSyl Sgynioyou UMW 01053501 01053501
SO4PMARS1A15E 1. An analysis of the influence of hand hole 01053521 01053511
m.u. (imAlulaBnisussy) Reshiluy and ventilation hole design on 01053528 01053521
W IneNdinuasAnEns, 2536 compressive strength of corrugated 01053531 01053528
M.S. (Packaging Technology) fiberboard boxes by an artificial neural 01053551 01053531
Rochester Institute of Technology, USA, network model, 2563 01053572 01053551
2541 2. Water resistance improvement of 01053595 01053561
Ph.D. (Engineering Management) paperboard by coating formulations 01053596 01053572
University of Science and Technology, based on nanoscale pigments, 2563 01053597 01053595
USA, 2545 3. Seal strength evaluation of flexible plastic 01053598 01053596
b films by machine testing and human 01053599 01053597
G ek g peeling, 2561 01053598
- nsUiuan i agussy 4. Effect of heat treatment temperature on 01053599
- ANYULUTIYNTEAY properties of electrosprayed paperboard,
- NIEUIUMINNNITUTTY 2561
- NTBBNUUULATRINTTEUUUTY 5. Survey of food can coatings in Thailand —
= mﬁwﬂmim“'“'ﬁ. Their use, extractable residues and
migrations, 2560
4 | wwanTezadl Wezanalsel MUY 01053521 01053501
HUBAnT1915E 1. Crystallization behavior of plasticized 01053528 01053521
.. (waluladnszuiunsmaniiuay poly(lactide) film by poly(L-lactic acid)- 01053531 01053523
#and) Heshiaududu 1 poly(ethylene elycol)-poly(L-lactic acid) 01053596 01053528
UAIVBIFLLNYATATERS, 2550 triblock copolymer, 2563 01053597 01053582
w.a. (nemaninefiues) 2. Advances in research and development 01053598 01053595
THIAININUNTINEEY, 2557 of bioplastic for food packaging, 2563 01053599 01053596
3, Microstructural analyses of biaxially 01053597
awwﬁt%'mmsy oriented polylactide/madified 01053598
- n'szmumﬁ"ugtlwaﬁma% thermoplastic starch film with drastic 01053599
- wanaAnuanaaneldatnm improvement in toughness, 2562
- mTATevlasEiganiaremedees | 4. Mechanical, thermal and biodegradation
- i’am%&ﬂi:ﬂaumﬁ?mw behaviors of poly(vinyl alcohol)
biocomposite with reinforcement of oil
palm frond fiber, 2562
5 uNAAMEUNS BanAtan U 01053501 01053501
219158 1. Properties and release kinetics of pine 01053512 01053511
.. (neneansuazmalulabnisems) bark incorporated aear and carrageenan 01053596 01053512
UNINYTAYSTINAANS, 2544 films, 2563 01053597 01053561
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4. (welulagnisussy) 2. Inhibition of melanosis and microbial 01053598 01053595
UWTINENSInYATANARS, 2550 growth in Pacific white shrimp 01053598 01053596
Us.a. (naluladnisuss) (Litopenaeus vannamei) using high CO; 01053597
UNVIVEABLNYASAERS, 2559 modified atmosphere packaging, 2563 01053598
3. Effect of modified atmosphere on the 01053599
a’lilﬁﬁl."dﬂ'l'u'lzy quality and shelf life of green beans
- Maussinuasnaliian (Phaseolus Vulgaris L.), 2562
- m‘imﬁauﬁwmamsmwﬁﬂﬁm'ﬁ 4. Effect of packaging on quality of fresh-cut
- MSUTTRDMNS kiwi, 2562
- myugusIuinaslavy 5. Preliminary quantification of the
- srvumAlulagniTussg permeability, solubility and diffusion
coefficients of major aroma compounds
present in herbs through various plastic
packaging materials, 2561
6 wenayind assmng uuATEULTE 01053527 01053527
S09MANTIN5E Packaging, Active and Intelligent: Polymer 01053542 01053542
WAL (TRUHEATUARE N TTIINYAS) Applications, 2562 01053591 01053591
WusAtiew Y 01053596 01053595
UNTINEIABINERTANERT, 2536 1. Assessment of synergistic effects on 01053597 01053596
.4 (undndusignaimnssuinuns) antimicrobial activity in vapour- and 01053598 01053597
UAIVESUINYAIAERT, 2530 liquid-phase of cinnamon and oregano 01053599 01053598
M.Sc.Tech. (Engineering Materials) essential oils against Staphylococcus 01053599
The University of New South Wales, aureus, 2562
Australia, 2543 2. Practical design of a diffusion-type time-
Ph.D. (Packaging Technology) temperature indicator with intrinsic low
Victoria University, Australia, 2547 temperature dependency, 2561
L 3. Multifunctional anthraquinone-based
@1 MYEIUInY sensors: UV, Oz and time, 2560
- MIUTIUUULERAT 4. Kinetics of mango fruits (Mangifera indica
- MIUTTQUUUBUIMAGIAUY cv. ‘Nam Dok Mai Si Thong') quality
- answnfieunariduuiinald changes during storage at various
& "'\1aUWEHWﬁmﬂiaﬂﬁﬂ‘ﬂ’l\iﬂ’ﬁU'ﬁ"\} temperatures, 2560
- slouitidemanaluladnisussy
7 UNAFITEY endu Uiy 01053528 01053581
S09ANENSIANTE 1. Compatibility improvement of poly(lactic 01053581 01053582
Mm.U. (Al acid)/thermoplastic starch blown films 01053595 01053584
wninedewnaluladnszaasundsuys, 2541 using acetylated starch, 2564 01053596 01053595
M. (wodwad) 2. Oligo(lactic acid)-grafted starch: A 01053597 01053596
’qmmﬂ‘iﬁﬁuwﬁwmﬁ'ﬂ, 2543 compatibilizer for poly(lactic 01053598 01053597
WA, (nedwes) acid)/thermoplastic starch blend, 2563 01053599 01053598
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Thermodynamic equilibrium. Mass transport
phenomena related to sorption, diffusion and
permeation. Factors affecting mass transport.
Determination of mass transport coefficients for water
vapor, gases and volatile organic compounds. Mass
transport models to predict the quality changes and
shelf life of packaged products.
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Packaging effects on food quality and shelf-
life. Theory of phase transitions in food and
packaging materials, Novel food processing and
phase transitions of packaging materials. Applied

phase change materials into food packaging.
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Roles of packaging in food quality and safety.
Analysis of packaged food deteriorations. Mechanisms of
packaging technology to extend shelf life. Theories in food,
package and environment interactions. Problems on
contamination from food package. Holistic development of

food packaging.
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Impacts of packaging technology on the Impacts of packaging technology to the
environment, Environmental laws and regulations for | environment. Environmental laws and regulations for
packaging.  Eco-labeling.  Sustainable  packaging | packaging. Eco-labeling. Circular economy for
development. Environmental impact assessment for | sustainability of packaging. Environmental impact
packaging. Ecodesign for packaging. Clean technology | assessment and ecodesign for packaging. Clean
for packaging process. Degradation and recycling of | technology for packaging process. Degradation and
packaging materials. recycling of packaging materials.
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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. Rheoclogy of semi-solid packaging
materials.
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Newtonian and non-Newtonian flows. Factors
affecting  rheological properties of materials.
Measurements rheological  properties.
phenomena of viscous and elastic materials.
Rheology of polymer in die and mold-based
processing. Deformation of materials.

of Flow
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Surface coating by deposition technigue and thin Surface chemistry modification by deposition
film formation. Application of nanoparticles in packaging | technique and thin film formation. Fabrication
materials. Nanoencapsulation and microencapsulation. | technologies for multilayer packaging. Composite
Composite technology for packaging materials. and nanotechnology for packaging materials.
Applications of functionally modified polymer for
food packaging. Packaging adhesives.
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Simulation  techniques and applications to Numerical methods for structural analysis of
packaging process. Statistical theory related to the | package. Statistical theory for simulation modelling.
analysis of simulation system. Developing and | Application of simulation system for packaging
evaluating simulation systems. Analysis of packaging | process. Analysis and evaluation of simulation
process by computer software. Packaging problem- | systems by computer software. Packaging problem-
based learning. based learning.
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Properties of bio-based packaging materials.
Processing of bio-based materials for packagine.
Manufacturing and applications of bio-based packages.
Environmental impacts of bio-based materials. Market
of bio-based packaging materials.
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Sources, production, chemical structure,
property and improvement, converting, life cycle
assessment and application of bio-based and
biodegradable materials for packaging.
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Polymers and applications in packaging. Characteristics of polymers. Monomers and additives for

plastic manufacturing. Synthesis of polymers. Polymerization processes. Molecular weight of polymers.
Characterization of polymers. Instruments for analysis and testing of polymers.
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1. HATUUAVSDEBUIEEY #1571 nlsdauTaunaAudvinig
gaidy vyn1sEase. 2560. mMasumalunszuiunsudszy msussy uasiv

w10 M5, ANUNRUNLAILN IS UINERSAERS. 204 W,

2. NAUIRY
Panrong, T., Karbowiak, T. and N. Harnkarnsujarit. 2020. Effects of acetylated
_ and octenyl-succinated starch on properties and release of green tea
4 compounded starch/LLDPE blend films. Journal of Food Engineering.
284: Article ID 110057. 11 Pages (Scopus)

Huntrakul, K. and N. Harnkarnsujarit. 2020. Effects of plasticizers on water
sorption and aging stability of whey protein/carboxy methyl cellulose
films. Journal of Food Engineering. 272: Article ID 109809. 11 Pages
(Scopus)

Huntrakul, K., Yoksan, R., Sane, A. and N. Harnkarnsujarit. 2020. Effects of pea
protein on properties of cassava starch edible films produced by
blown-film extrusion for cil packaging. Food Packaging and Shelf Life.
24: Article ID 100480. 11 Pages (Scopus)

Srisa, A. and N. Harnkarnsujarit, 2020. Antifungal films from trans-
cinnamaldehyde incorporated poly(lactic acid) and poly(butylene
adipate-co-terephthalate) for bread packaging. Food Chemistry. 333:
Article ID 127537. 13 Pages (Scopus)

Wongphan, P. and N. Harnkarnsujarit. 2020. Characterization of starch, agar
and maltodextrin blends for controlled dissolution of edible films.
International Journal of Biological Macromolecules. 156: 80-93.

(Scopus)

Khumkomgool, A., Saneluksana, T. and N. Harnkarnsujarit. 2020. Active meat
packaging from thermoplastic cassava starch containing sappan and
cinnamon herbal extracts via LLDPE blown-film extrusion. Food

Packaging and Shelf Life. 26: Article ID 100557. 10 pages (Scopus)
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(Wiszy A-U)
1. HAUUAMIBITBUEEY A5 vilsdevTounanuivinis
2. HA9UITY
Bumbudsanpharoke, N. and S. Ko. 2019. Nanoclays in food and beverage M 1
packaging. Journal of Nanomaterials. Article ID 8927167. 13 Pages.
(Scopus)
Bumbudsanpharoke, N. and S. Ko. 2019. Nanomaterial-based optical M 1
indicators: Promise, opportunities, and challenges in the development
of colorimetric systems for intelligent packaging. Nano Research. 12(3):
489-500. (Scopus)
Bumbudsanpharoke, N., Choi, J.,, Park, H.J. and S. Ko. 2019. Zinc migration M 1
and its effect on the functionality of a low-density polyethylene-ZnO
nanocomposite film. Food Packaging and Shelf Life. 20: Article ID
100301. 8 Pages (Scopus)
Orsuwan, A., Kwon, S., Bumbudsanpharoke, N, and S. Ko. 2019. Novel LDPE- M 1
riboflavin composite film with dual function of broad-spectrum light
barrier and antimicrobial activity. Food Control. 100: 176-182 (Scopus)
Bumbudsanpharoke, N., Kwon, S., Lee, W. and S. Ko. 2019. Optical response M 1

of photonic cellulose nanocrystal film for a novel humidity indicator.
International Journal of Biological Macromolecules. 140: 91-97.

(Scopus)
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2. NAUINY

Archaviboonyobul, T., Chaveesuk, R, Singh, J. and T. Jinkarn. 2020. An
analysis of the influence of hand hole and ventilation hole design on
compressive strength of corrugated fiberboard boxes by an artificial
neural network model. Packaging Technology and Science. 33: 171-

181. (Scopus)

Thitsartarn, W. and T. Jinkarn. 2020. Water resistance improvement of
paperboard by coating formulations based on nanoscale pigments.
Journal of Coatings Technology and Research. 17: 1609-1617.
(Scopus)

Nilmanee, S., Jinkarn, T., Jarupan, L., Pisuchpen, S. and A. Yoxall. 2018. Seal
strength evaluation of flexible plastic films by machine testing and
human peeling. Journal of Testing and Evaluation. 46: 1508-1517.
(Scopus)

Vanit, S., Sane, A, Yoksan, R. and T. Jinkarn. 2018. Effect of heat treatment
temperature on properties of electrosprayed paperboard. Packaging

Technology and Science. 31: 61-69. (Scopus)

Poovarodom, N., Jinkarn, T., Tanemongkollert, P., Chaloeijitkul, W. and S.
Charubhum. 2017. Survey of food can coatings in Thailand - Their use,
extractable residues and migrations. Packaging Technology and

Science. 30: 317-329. (Scopus)
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2. WA
Jariyasakoolroj, P., Rojanaton, N. and L. Jarupan. 2020. Crystallization M 1
behavior of plasticized poly(lactide) film by poly(L-lactic acid)-
poly(ethylene glycol)-poly(L-lactic acid) triblock copolymer. Polymer
Bulletin. 77: 2309-2323. (Scopus)
Jariyasakoolroj, P, Leelaphiwata, P. and N. Harnkarnsujarit. 2020. Advances in M il
research and development of bioplastic for food packaging. Journal of
the Science of Food and Agriculture. 100: 5032-5045, (Scopus)
Jariyasakoolroj, P., Tashiro, K, Chinsirikul, W. Kerddonfag, N. and S. M 1
Chirachanchai. 2019. Microstructural analyses of biaxially oriented
polylactide/modified thermoplastic starch film with drastic improvement
in toughness. Macromolecular Materials and Engineering. 304: Article
ID 1900340. 10 Pages (Scopus)
Sukudom N., Jariyasakoolroj, P., Jarupan, L. and K. Tansin. 2019. Mechanical, M 1

thermal and biodegradation behaviors of poly(vinyl alcohol)
biocomposite with reinforcement of oil palm frond fiber. Journal of

Material Cycles and Waste Management. 21: 125-133, (Scopus)
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1. HAUUAIBITEUGEY A1 vilsdevtaunanuiuinis
2. HAUITY
Leelaphiwat P., Chanasinphawatkun, N., Prompa, K. and N. Harnkarnsujarit. M 1
2020. Properties and release kinetics of pine bark incorporated agar and
carrageenan films. International Journal of Food Science &
Technology. 55: 3392-3402 (Scopus)
Kimbuathong, N., Leelaphiwat, P. and N. Harnkarnsujarit. 2020. Inhibition of M 1
melanosis and microbial growth in Pacific white shrimp (Litopenaeus
vannamei) using high CO, modified atmosphere packaging. Food
Chemistry. 312: Article ID 126114. 11 Pages (Scopus)
Dorji, K., Sajjaanantakul, T. and P. Leelaphiwat. 2019. Effect of modified N 0.8
atmosphere on the quality and shelf life of green beans (Phaseolus
Vulgaris L.). Journal of Srinakharinwirot University (Journal of Science
and Technology). 11: 23-34. (TCl: ﬂ’sjuﬁ 1)
Nuamduang, P., Chonhenchob, V. and P. Leelaphiwat. 2019. Effect of M 1
packaging on quality of fresh-cut kiwi. Italian Journal of Food Science,
31(5): 90-95. (Scopus)
Leelaphiwat P., Auras, R.A.,, Burgess, G.J., Harte, J.B. and V. Chonhenchob. M 1

2018. Preliminary quantification of the permeability, solubility and
diffusion coefficients of major aroma compounds present in herbs
through various plastic packaging materials. Journal of the Science of

Food and Agriculture. 98: 1545-1553, (Scopus)
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1. HANUUAIUIBISEUISEY A9 nidsdaviSaunaudvinig
Suppakul, P. 2019. Packaging, Active and Intelligent: Polymer Applications. C 1
pp. 1958-1989. In Mishra M. (Ed.): Encyclopedia of Polymer applications.
Volume Ill. CRC Press, Boca Raton, United Kingdom.
2. WA
Doi, N.M,, Sae-Eaw, A., Suppakul, P. and P Chompreeda. 2019. Assessment of M 1
synergistic effects on antimicrobial activity in vapour- and liquid-phase of
cinnamon and oregano essential oils against Staphylococcus aureus.
International Food Research Journal. 26(2): 459-467. (Scopus)
Suppakul, P., Kim, D.Y., Yang, J.H., Lee, S.B. and S.J. Lee. 2018. Practical M 1
design of a diffusion-type time-temperature indicator with intrinsic low
temperature dependency. Journal of Food Engineering. 223: 22-31.
(Scopus)
Khankaew, S., Mills, A., Yusufu, D., Wells, N., Hodgen, S., Boonsupthip, W. and M 1
P. Suppakul. 2017. Multifunctional anthraquinone-based sensors: UV, O,
and time. Sensors and Actuators B: Chemical. 238: 76-82. (Scopus)
Noiwan, D., Suppakul, P., Joomwong, A,, Uthaibutra, J. and P. Rachtanapun. M 1

2017. Kinetics of mango fruits (Mangifera indica cv. ‘Nam Dok Mai Si
Thong’) quality changes during storage at various temperatures. Journal

of Agricultural Science. 9(6): 199-212. (Scopus)
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2. HAUY

Noivoil, N. and R. Yoksan. 2021. Compatibility improvement of poly(lactic M 1
acid)/thermoplastic starch blown films using acetylated starch. Journal
of Applied Polymer Science. 138(2): Article ID 49675. 16 Pages.
(Scopus)

Noivoil, N. and R. Yoksan. 2020. Oligo(lactic acid)-grafted starch: A M 1
compatibilizer for poly(lactic acid)/thermoplastic starch blend.
International Journal of Biological Macromolecules. 160: 506-517.
(Scopus)

Dang, KM,, Yoksan, R., Pollet, E. and L. Avérous. 2020. Morphology and M 1
properties of thermoplastic starch blended with biodegradable
polyester and filled with halloysite nanoclay. Carbohydrate Polymers.
242: Article ID 116392. 10 Pages. (Scopus)

Chotiprayon, P., Chaisawad, B. and R. Yoksan. 2020. Thermoplastic cassava M 1
starch/poly(lactic acid) blend reinforced with coir fibres. International
Journal of Biological Macromolecules. 156: 960-968. (Scopus)

Jullanun, P. and R. Yoksan. 2020. Morphological characteristics and properties M 1
of TPS/PLA/cassava pulp biocomposites. Polymer Testing. 88: Article
ID 106522. 10 Pages. (Scopus)

Huntrakul, K, Yoksan, R., Sane, A. and N. Harnkarnsujarit. 2020. Effects of pea M 1

protein on properties of cassava starch edible films produced by
blown-film extrusion for oil packaging. Food Packaging and Shelf Life.
24: Article ID 100480. 11 Pages. (Scopus)
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2. HAUIY

Jarupan, L. and Suriyong, P., 2020. Correlated key attributes for sustainable N 0.8
and universal design: a case study through meal packaging in Thailand.
Naresuan University Journal: Science and Technology (NUJST), 29(1):
60-77. (TCI: ngu1)

Jariyasakoolroj, P., Rojanaton, N. and Jarupan, L., 2020. Crystallization M 1
behavior of plasticized poly (lactide) film by poly (L-lactic acid)-poly
(ethylene glycol)-poly (L-lactic acid) triblock copolymer. Polymer
Bulletin, 77(5): 2309-2323. (Scopus)

Sukudom, N., Jariyasakoolroj, P., Jarupan, L. and Tansin, K., 2019. Mechanical, M 1
thermal, and biodegradation behaviors of poly (vinyl alcohol)
biocomposite with reinforcement of oil palm frond fiber. Journal of

Material Cycles and Waste Management, 21(1): 125-133. (Scopus)

Nilmanee, S., Jinkarn, T., Jarupan, L., Pisuchpen, S. and Yoxall, A., 2018. Seal M i
strength evaluation of flexible plastic films by machine testing and human

peeling. Journal of Testing and Evaluation, 46(4): 1508-1517. (Scopus)
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Chonhenchob, V., Singh, P. and J. Singh. 2017. Packaging and Distribution
of Fresh Fruits and Vegetables. DEStech Publications Inc., Lancaster,
PA, USA. 254 Pages.

2. NAUIY

Rafiullah Khan, M., Suwanamornlert, P., Sangchote, S. and V.
Chonhenchob. 2020. Antifungal activity of propyl disulphide from
neem against Lasiodiplodia theobromae and Neofusicoccum parvum
causing stem end rot in mango. Journal of Applied Microbiology.
129(5):1364-1373. (Scopus)

Khan, M.R., Chinsirikul, W., Sane, A. and V. Chonhenchob. 2020. Combined
effects of natural substances and modified atmosphere packaging on
reducing enzymatic browning and postharvest decay of longan fruit.
International Journal of Food Science and Technology. 55(2): 500-

508. (Scopus)

Nuamduang, P., Chonhenchob, V. and P. Leelaphiwat. 2019. Effect of
packaging on quality of fresh-cut kiwi. Italian Journal of Food Science

31(5): 90-95. (Scopus)
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1. HA9IUUAYSDITEUGEY 151 WiledauTounanuivinis

2. HAUIRY

Yimnak, K., Thipmanee, R. and A. Sane. 2020. Poly(butylene adipate-co-
terephthalate)/thermoplastic starch/zeolite 5A films: Effects of
compounding sequence and plasticizer content. International Journal

of Biological Macromolecules. 164: 1037-1045. (Scopus)

Huntrakul, K., Yoksan, R., Sane, A. and N.Harnkarnsujarit. 2020. Effects of pea
protein on properties of cassava starch edible films produced by blown-
film extrusion for oil packaging. Food Packaging and Shelf Life. 24:
Article 1D 100480. 11 Pages (Scopus)

Khan, M.R., Chinsirikul, W., Sane, A. and V. Chonhenchob. 2020. Combined
effects of natural substances and modified atmosphere packaging on
reducing enzymatic browning and postharvest decay of longan fruit.
International Journal of Food Science and Technology. 55(2): 500-
508. (Scopus)

Garalde, RA., Thipmanee, R., Jariyasakoolroj, P. and A. Sane. 2019. The
effects of blend ratio and storage time on thermoplastic
starch/poly(butylene adipate-co-terephthalate) films. Heliyon. 5(3):
Article ID e01251. 20 Pages (Scopus)

Pattanayaiying, R., Sane, A., Photjanataree, P. and C.N. Cutter. 2019.
Thermoplastic starch/polybutylene adipate terephthalate film coated
with gelatin containing nisin Z and lauric arginate for control of
foodborne pathogens associated with chilled and frozen seafood.

International Journal of Food Microbiology. 290: 59-67. (Scopus)
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L. HanuudvisateuiEes A9 vilsdensaunanudenig
Magaraphan, R., Luecha, W. and Nampitch, T. 2019. Pilot Scale Treatment of
Natural Rubber Processing Wastewater using Organoclay. pp. 110-127.
In Aliofkhazraei, M. (Ed.): Advances in Nanostructured Composites,

Volume 2: Applications of Nanocomposites, Taylor & Francis Group,

United Kingdom.

2. HAITUIY
Puttajan, 5. and T. Nampitch. 2019. Novel polylactic acid/epoxidized natural

rubber biofoams: Modelling and water absorption. ScienceAsia. 45:

138-144. (Scopus)
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1A1lAT9518391 (Course Outline) Sruaudalueussens
1. Introduction
2. Thermodynamic equilibrium
3. Mass transport phenomena
4. Permeability of plastic films and coatings: To gases, vapors, and liquids
5. Interaction between packaging materials and products
6. Measurement of mass transport in packaging materials
7. Mass transport and shelf life
8. Mathematical modelling of mass transport
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AlAS959839 (Course Outline)
1. Packaging effects on food quality and safety
1.1 Quality and safety in packaged foods
1.2 Packaging system critics in food industry
2. Essential package components to improve food quality
2.1 Flexible and rigid food containers
2.2 High barrier food packaging
3. Analysis of packaged food deteriorations
3.1 Product oriented approach
3.2 Consumer oriented approach
4. Package-product-environment interaction
4.1 Food quality
4.2 Food safety
5. Problems on food packaging contamination
6. Mechanisms of packaging technology to extend shelf-life
6.1 Technology-performance base
6.2 Food type base
7. Holistic development of food packaging
7.1 Practical case study
7.2 Problems in food packaging creation
979U
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1A1lAS9518391 (Course Outline)

1

O 00 N Oy

- Impacts of packaging technology to environment, society and business
2. Environmental law and regulation for packaging
3
4
5

Eco-labeling and greenwashing

- Sustainability, circular economy and green economy to packaging
- Environmental impact assessment for packaging

5.1 Environmental impact assessment for packaging
5.2 Life cycle analysis for packaging
5.3 Carbon and water footprints for packaging

. Ecodesign for packaging

. Clean technology for packaging process
. Degradation of packaging materials

. Recycling of packaging materials
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12
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11IA59598397 (Course Outline)

1.

Introduction

2. Elastic solid and viscous liuid

3. Linear viscoelastic fluid

4. Nonlinear viscoelasticity and non-Newtonian fluid behavior
5.
6
7
8
9

Flow in pipes and in conduits

. Flow of multi-phase mixtures in pipes

. Rheometry for non-Newtonian fluid

. General knowledge about polymer melts

. Factors affecting rheological properties of polymer
10.
11
12;
13,

Rheological measurements of polymer melts and corrections
Elongational flow, elastic properties of polymer melts and its effects
Polymer melts rheology in die-based processing
Polymer melts rheology in mold-based processing
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1A11AS951837 (Course Outline) Fruautluausseny
1. Introduction to functional modification of packaging 3
2. Surface chemistry and coating for packaging applications (Polymers and Metals) 9
2.1 Polymers 6
2.2 Metals 3

3. Thin fitm formation and multi-layer fabrication for packaging
4. Characterization techniques for functionalized packaging materials
5. Packaging Adhesives and related charaterizations
6. Current status and progress of functionalized packaging materials
7. Composite technology for packaging materials and applications
8. Nanotechnology for packaging materials

U

Iﬁb\wc}\oxoxc\



\AlAS931837 01053531 N153108IMNINITUTHY

1A1lAse318397 (Course Outline) Fuautalususseny
1. Numerical methods and practices 6
2. Finite element method and application to packaging structural design 18
2.1 Solids, structures, fluid-flows, fluid-structure interactions
2.2 Modelling and solution of response 6
2.3 Use of a general finite element computer program
3. Distribution functions and statistical analysis 3
4. Fundamentals of simulation modelling 15

4.1 Constructing a model
4.2 Input and output analyses
4.3 Validation and verification
5. Simulation applications and analysis to packaging process
FIeEY
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1A1lAs95187391 (Course Outline) Fruautalususseny
1. Sources and production of bio-based and biodegradable materials 6
2. Chemical structure and properties of bio-based and biodegradable materials 9
2.1 Bio-based materials 3
2.2 Biodegradable materials 6
3. Performance improvement of bio-based and biodegradable materials 9
3.1 Bio-based materials 3

3.2 Biodegradable materials
4. Packaging converting processes of bio-based and biodegradable materials 9
4.1 Bio-based materials
4.2 Biodegradable materials
5. Applications and market of bio-based and biodegradable materials
6. Biodegradation of bio-based and biodegradable materials
7. Life cycle assessment (LCA) of bio-based and biodegradable materials
73U
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1AilA5957837 (Course Outline) Ut lususseny
1. Introduction to polymers and applications in packaging
2. Characteristics of plastic materials
3. Monomers and additives for plastic manufacturing
4. Synthesis of polymers
5. Polymerization processes
6. Molecular weight and properties of polymers
7. Characterization of polymers
8. Instrument for analysis and testing of polymers
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PLOs
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Co-creator

Active
citizen
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