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(Food Contact Materials)
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(Permeability and Shelf Life)
01053521  wAluladianussy 3(3-0-6)

(Packaging Materials Technology)

01053522  nsussgenIiieAmAmLATAIUABRiY  3(3-0-6)
(Food Packaging for Quality and Safety)

01053523 mw%aqﬁ’vﬁaumé’au 3(3-0-6)
(Packaging and Environment)
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(Rheology for Packaging and Materials)

01053526  wilwwaluladdwiunsussquayian 3(3-0-6)
(Nanotechnology for Packaging and Materials)
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(Active and Intelligent Packaging Technology)
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(Functional Modification of Packaging Materials)
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(Packaging Simulation)

01053532 m'i"‘al,ﬂ'iwﬁﬂﬁﬂismamqmwﬁﬁ; 3(3-0-6)
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(Packaging Management)

01053581  Jandgunarianuanaaislanisdanim 3(3-0-6)
NNATTUTITY
(Bio-based and Biodegradable Materials in Packaging)
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(Advanced Biopolymer Technology)

01053584  MTAUATIEVINORIIBINIINITUTTY 3(3-0-6)
(Synthesis of Polymers in Packaging)

01053611* qaunaransvasiagmedineimnisuss 3(3-0-6)
(Kinetics of Polymeric Packaging Materials)

01053612 Ui'lﬂgmsnim3ﬁ1w1ma‘ﬁ’:ugjamaﬂmmag 3(3-0-6)
(Advanced Mass Transport Phenomena in Packaging)
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(Advanced Packaging Engineering)

01053681%* YanTagiuuasTamuanaagldmedanimiugs  3(3-0-6)
N9NITUTTY
(Advanced Bio-based and Biodegradable
Materials in Packaging)
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01053691  suleuiTitevugamamaluladnisuss 3(3-0-6)
(Advanced Research Methods in Packaging Technology)
01053696  Fouawzmameluladnsuss 1-3

(Selected Topics in Packaging Technology)

01053698  Ugyviiey 1-3
(Special Problems)
. NyTnus Titesnin 36 NUBAN
01053699  Aneniinud 1-36
(Thesis)
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(Food Contact Materials)
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(Permeability and Shelf Life)
01053522 ﬂﬁUﬁﬁ;mmiLﬁaﬂmmwuasmmﬂaamﬁa 3(3-0-6)

(Food Packaging for Quality and Safety)
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01053523  msussaiudandey 3(3-0-6)
(Packaging and Environment)
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(Rheology for Packaging and Materials)
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(Kinetics of Polymeric Packaging Materials)
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01053611**

01053612

3.6.1 seAndusiaivvemdngns
FAUNBFARTYBITENWOALLD TN NTUTTT 3(3-0-6)
(Kinetics of Polymeric Packaging Materials)
aunarmansniIsiianeficed N1sAaNEn uaznIsWFYYINIATesTanNed
WBMNNNITUTTY Faunarmanini1spadu n1sdiusy n15ese nsvanldasy n1se
Msgade uazmsneuauaanat-guvniivesansluiagnediuesnenisusey
Polymerization, crystallization and pyrolysis kinetics of polymeric
packaging materials. Sorption, permeation, immobilization, release, leaching,
loss, and time-temperature response of substance in polymeric packaging

materials.

Ui'mgm'mimiﬁﬁwwma‘ﬁguqamqmimm 3(3-0-6)
(Ad\.;anced Mass Transport Phenomena in Packaging)

AUAARUVNAFIERNT mei"laENﬂﬁLLwiLga:smi%'mmu%uqﬁ‘luwaé’ma%
gumsn1stmamaa Mawsednsunsuasnsduriuveuia T wararssyve
funidluszuunisussy nsusegnduuudiasinisimiaialunisaivaunis
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01053631%**

01053633*

upe. 2

Thermodynamic equilibriums. Advanced diffusion and permeation
models in polymers. Mass transport equations. Diffusion and permeation
analysis of gases, water vapor and volatile organic compounds in packaging
systems. Application of mass transport models in controlled release and

controlled permeation in packaging system:s.

SYUUNTUTIRTUATIEN 3(3-0-6)
(Analytical Packaging Systems)

B UTENBUYDITLUUNITUTTY MITATIENLATIAT19 S8UUNTITUSTY A1S
ARTITWSTUUNMSUTTIURARNIAZBUMARLIW SHUUNMSUITYAENSANYING SPUU
NTUIT0IMIG i:uthEUiiﬁ;LﬁamiwddLLaﬁxUUm’m'ﬁ‘iﬁ;tﬁaﬁunmé’am g
nelaunuFouLAZIIATBITFUUNITUTIY SHUUNMIIANITNITUTIIMATIENY uas
woinssuguilnafidniusiussuunsussg

Component of packaging systems. Structural analysis of packaging
systems. Analysis of active and intelligent packaging systems, barrier packaging
systems, “food packaging systems, environmental packaging systems and
distribution packaging systems. Heat and mass transfer of packaging systems.
Management systems of packaging after use and consumer behavior related

to packaging systems.

’“;mnﬁmmqmwﬁﬁuqq 3(3-0-6)
(Advanced Packaging Engineering)

ANYULLWILTINAMARS LaLITINATIISEUUNITUTTY FBTwavuasns
wlasdmiuTEUIUNITUTIY N15AT1UUTIADIEINTUTEUUNITUTIY NTIATIENR
UgvnuagdBnsunaunismeadinean senglUsunsunauiinmeinianisussy

Dynamic and mechanical characteristics in packaging systems.
Numerical and transformation methods for packaging systems. Simulation

modeling for packaging systems. Mathematical problem analysis and solving

method using computer programs in packackagine.
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01053681%**

01053691

upg. 2

o’ =l

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

aulAdaniig miﬁmmwmmamwua:mﬂﬂﬁguqq AMUENRUS TEnIsauUR
INBINTLLARBENTFUIUNTUUTIY warnadeuameluszninensyuiunisndnues
Tantgnuuagianuanaatelanisdiniw Sunsisensevinewdnduyiuazussdu
MnTaniguavidgguanaatslanisianim

Functional properties, advanced physical and chemical modifications,
relationships between rheological properties and converting processing, and
decomposition during processing of bio-based and biodegradable materials.
Interaction between products and packaging from bio-based and

biodegradable materials.

sufouisidotugmanalulanisuss 3(3-0-6)
(Advanced Research Methods in Packaging Technology)

nuiTedugamamaluladnsussquagnisdminlasedneaniside nisld
waluladansaumna uazasuiunasdmivuseuiana waznsdududoya n1s
AATIBNNG NITTUULTHWASTHUUYIAINYNITINT UaznIsuLEUs n15eAUTe
Na91ud Ty NTAviisIeu enasdnauelud Ussyuuasns ARy
NIATIVING

Advanced research in packaging technology and preparation of research

proposal, computer application for data processing and retrievals, data
analysis, articles writing and presentation, group discussion. Paper preparation

for presentation and publication.

RERTELRITHTITER
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01053696

01053697

01053698

01053699

ume. 2

Gesawzmamalulainisussg 1-3
(Selected Topics in Packaging Technology)

Fasamemavalulagnisussylussdvuiugnen Mtadsuulasly
luusaznipnsAnu
Selected topics in packaging technology at the doctoral degree level.

Topics are subject to change each semester.

dunun 1

(Seminar)
msthiausuazeiusielwhiermiaulamamaluladnisussalussduuiyaien
Presentation and discussion on interesting topics in packagin

technology at the doctoral degree level.

AT RV 1-3
(Special Problems)
nsAnwAuAImMamAlulagnsuITIsEauliyen Lasiseuses
=l [
RISV R IR
Study and research in packaging technology at the doctoral degree

level and compile into a written report.

Ingtinus 1-72
(Thesis)
FeluseduiSygien wazisussudouduinerinug

Research at the doctoral degree level and compile into a thesis.
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01053511

01053512

ump. 2

=

3.6.2 i']aﬁmﬁ@uﬁ’mmuanwé’ﬂam
waluladnsussauag Sanuuudy 3(3-0-6)
(Intensive Packaging and Material Technology)
NSHAALAENTVAABUANTRYBITAAKBLNTTULUTTY NTIATIZNNTZUIUNIS
U379 MIUTIdmiuA1Tnseatedudt n1suseyndnisussylugaamnssy
ngsutlaun1en1s UIsy NITOBNLUUKASHRININITUTTY
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.

TanduiaeIms 3(3-0-6)
(Food Contact Materials)

e as o

Uﬂﬂ?hﬂﬂiﬁﬂuazﬂlﬁhUaﬁﬁﬁﬁmaﬁiﬁﬂﬁMNEQWWWifYﬁUWWWNQﬂuazhﬂﬂﬁ

q

Adlarans nvineuagngsudouiinetesiuanulasadvvesiandudanims

e as

Tudszimalvewazinsssina nsussdiumslasududaansiadunsanianduda
91U

Introduction to migration and safety of food contact materials. Mass
transport and mathematical models. Laws and regulations on safety of food
contact materials appiyiné in Thailand and other countries. Exposure

assessment of chemicals diffusing from food contact materials.

anwlidurulduazongnisiiuinm 3(3-0-6)
(Permeability and Shelf Life)

AuAARMUVINaAIEnNT U‘i’\ﬂgm‘sa‘iﬁﬂmmaﬁmﬁummﬂ%’u NSNS WALNT
Furhu Yadeiifinasenistnima mswdduyssansnisiwavesler uia
wazansduvIdssimedis lumanaimiuaa Wevinensidsuulasnunimuag
2gMINUTBIAR RN TULUTIY

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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weluladfanqussy 3(3-0-6)
(Packaging Material Technology)

walulafnsudssunanaiin Tave nszans ui waganBumensussy
Uadpifviwadenisulssuianmienisussy nislduvesnisurussyly
BRATIMNITY

Converting technology of plastic, metal, paper, ¢lass, and other
materials in packaging. Factors affecting converting process of packaging

materials. Applications of packages in industry.

MsussgeINEienMA LA ALaDn 3(3-0-6)
(Food Packaging for Quality and Safety)

UNUIMUBUTIA AT DAMNINKAEANYADATEEIMIT NTIATIEN 11T
W@ ouanimemisluussy st nalmnaluladnisussyiionisineny ngud
AwENRuSsEvineems usTtusiuasAanadan dymmsvudouanussy
AUNDWMT MINAUUIUTIVAUTDINITRUUBIATIY

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.

nsussafudanaden 3(3-0-6)
(Packaging and Environment)

nansznuveanaluladnisussareaninwindey nguunenazngsuifou
sudndendmiunisussy aandawanden insughanyuiouianudidu
M9IMsUssY MsUssifiunansznusedwanden waznmseenuuuidsinmidmiu
n5us9Y wialulagavemdmiunszuiunisussy mskanaanauasniswusldiv
VRITAAUTIY

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.
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(Rheology for Packaging and Materials)

nsvawvuihladousazuouinladey JedvfidmasioauiRdinenseua
¥947an NMsinauiAdaineanszua Usingnisainisivavesianwaviauay
favigu Inonsruaveanediuadlunsyuiunstugdiuiineuazidind n1sin
FUDITAR

Newtonian and non-Newtonian flows. Factors affecting rheological
properties of materials. Measurements of rheological properties. Flow

phenomena of viscous and elastic materials. Rheology of polymers in die and

mold-based processing. Deformation of materials.

wlumalulagdmiunsussauaz Tan 3(3-0-6)
(Nanotechnology for Packaging and Materials)

autAvesiaquily mswnaniaquilumowaianaveaing iwavauvel way
vodlvamliogaings Ml IwidnuuzandRvesianuily nsUssendTaauily
NINTUTTIUAT AR

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.

walulagnsussguuunaniviayunadiauni 3(3-0-6)
(Active and Intelligent Packaging Technology)
welulaBfiAedesiunsussauuuienivuasdumadiou viauassuuuy
YDA TULUTTIRULLEAR LAz B UIadIIu nsuszendldlugnamnssuinuns
nmsaanuaudTelutagtuluaianisussguuuienfnuas dumadiaudt wualiy
warUsznunengineveswalulafnisussquuuenfnuazdumadiaus
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.
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(Functional Modification of Packaging Materials)
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 Surface chemistry modification by deposition technique and thin film
formation. Fabrication technologies for multilayer packaging. Composite and
nanotechnology for packaging materials. Applications of functionally mcdified

palymer for food packaging. Packaging adhesives.

N3ABINNNITUTIY 3(3-0-6)
(Packaging Simulation)

Waauiionslinsgididasaiunmourussy vgsimadadmiuns
af1auuudIans N13UTEYNATEUUTIARIEIMS UNTZUIUNITUTIY NITIATIZYIRAS
nsUsziusEULTIaeAsuImesreaus nseuilneldgdagminins
U399

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.

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

MsiakaznITitATIsianIwlinaaulunisuudsnsyanedud asuszdiu
ﬂ'nuLﬁEJWIEN}aammuzmwuazmamﬁm% miaamm‘um’imiqLLaz’"fﬁQﬁummmﬂ
Wen1snsgarwdudivialan mInedeukaznissiassaninwindsulunisvuds
mwSURaUaEAILABIINATUTIBN T

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.
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(Instrumental Analysis of Packaging Materials)
ydnmsvensasiuguuarddnnsedndlugunsal ndnmawazsndeuiingg
garinnsgunsallunisiaseiianussy leeldaunlnsalnd lasulvnnsil wae
58 08UTBN TR
Principles of basic circuit and electronics in instruments. Principles and

methods of instrumentation in analysis of packaging materials using

spectroscopy, chromatography, and thermal methods.

ﬂﬂSEJE]ﬂLLUUﬂT‘U‘LJSUSWﬁJ‘suQQ 3(2-3-6)
(Advanced Package Design)

nsTUIUNMIRAIILLARlUNTERNLUUAYULLTTY MsTdeifewaunng
PONWUUNTYULUTIY ANUAUNUSTENIINTODNLUUNITULUTTATUAIINABINT
V9NIARIA NTUSEYNANANNITNIINITODNUUUAITULUTTY NMTIATIEY 113
UszilluuazMsuAtynmien1sesniuunIyuE U

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.

walulagnsunn1vuL U 3(3-0-6)
(Package Printing Technology)

anuihuazwaluladusansiuingurussy nouiduasnising
Msuenduagnisuantmiing szuunsdanisd Jommsdnunisfiss sesgu
Tagnuenmsfiad uaznsauauaunwlunTzUIUNTRUN

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.

NSIANITNITUTITY 3(3-0-6)
(Packaging Management)
UNUIMUAE NN Y0INUIETUN TN TUTTTIURAGINN T TULAZBIANIINUA

WR3IzU ﬂaqmﬁf'ﬂﬂﬂﬂ’ﬁUiTﬂq msﬁ@ummimiqLﬁamimamu,axm'sﬁ']qﬂlmj 19

Y



01053581

01053582

01053584

uAn. 2
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Aruy U399 wardaqustyluadeduen TemrunnuinynzyeITanuas YU
U559

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.

TanBigruuar Faquanaaeldniadin mn1nisuss 3(3-0-6)
(Bio-based and Biodegradable Materials in Packaging)

wnasinile Msuds Tassaiimead auduagnsuiuuss nsudsgu ns
Ussiliumaenininsdie uaznisusegndvesian@igiunazianuanaaislanig
Frnmdmiunsuseg

Sources, production, chemical structure, property and improvement,

converting, life cycle assessment and application of bio-based and

biodegradable materials for packaging.

Lwﬂiuiaﬁwa&ua%%amw%l’uqa 3(3-0-6)
(Advanced Biopolymer Technology)

WORBITININ WoAMBITINWUIENOU NISFUATIALASNITNERN NI15AR
wUs nunegnmkaznInail N33R 1Aseasne dugiuiven aud® nng
Ussynel Lag N15808aaenIaTINTNYBINETINDITINW

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

biodegradable materials for packaging.

nMIdauATIEinedlesIaNIsUIT 3(3-0-6)
(Synthesis of Polymers in Packaging)

weflwaiuasn1sUsEynAnNITUSTTY dnuaiziawzuawedines uaualwes
UATANILALLAEINTUNMTHEANANERN N1TFUATIZRNDAILDT NTZUIUNITHEALD
lsiwdy dmidnluianaveswediues nsiinseidnvasianizuamediues
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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.

silpudsiTemawmalulagnisussy 2(1-3-4)
(Research Methods in Packaging Technology)
wdnuarszideudsmsidemanaluladnisussy mslinnsitywiiiefivun
wideaudde Bnuswdeyaionianausuniside mstmuadedsuavinaie
M3 MIATIz wlasa wazmFIansainan1side msdmihmenuienistnaus
enulunsUssyuuaynsARuRluTaTIvINg
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.
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M.Eng. (Pulp and Paper Technology) Promise, opportunities, and challenges in the 01053698
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Yonsei University, South Korea, 2561 3. Zinc migration and its effect on the
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- elulaBilauasnsvay 4. Novel LDPF riboflavin composite film with dual
- uﬂumaqiaa function of broad-spectrum light barrier and
- wanadnulupeuindndmivussesiue antimicrobial activity, 2562
- ussRineidmiuen

A B




uma. 2

%a-muaqa AsTUEDU
aiu AALITINTG R
i . - HASIUNIETVINTG
7 Amal (@1971791) nanans
Yoty YiduFamsdnm gt ‘J%'U’j'i"
- malanusTIsueEumaulaauilag
3 wadaning Jgmgal WY 01053631 | 01053631
FOIMANTI5E 1. An analysis of the influence of hand hole and 01053696 | 01053696
m.u. (waluladnisussy) esiiion ventilation hole desien on compressive 01053697 | 01053697
WIS ASANERS, 2536 strength of corrugated fiberboard boxes by an | 01053698 | 01053698
M.S. (Packaging Technology) artificial neural network model, 2563 01053699 | 01053699
Rochester Institute of Technology, USA, 2. Water resistance improvement of paperboard
2541 by coatine formulations based on nanoscale
Ph.D. (Engineering Management) pigments, 2563
University of Science and Technology, 3. Seal strength evaluation of flexible plastic
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2. Oligo(lactic acid)-grafted starch: A
compatibilizer for poly(lactic
acid)/thermoplastic starch blend, 2563

3. Morphology and properties of thermoplastic
starch blended with biodegradable polyester
and filled with halloysite nanoclay, 2563

4. Thermoplastic cassava starch/poly(lactic acid)
blend reinforced with coir fibres, 2563

5. Morphological characteristics and properties of
TPS/PLA/cassava pulp biocomposites, 2563 -

6. Effects of pea protein on properties of cassava
starch edible films produced by blown-film
extrusion for oil packaging, 2563
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universal design: a case study through meal
packaging in Thailand, 2563

2. Crystallization behavior of plasticized
poly(lactide) film by poly(L-lactic acid)-
poly(ethylene glycol)-poly(L-lactic acid)
triblock copolymer, 2563

3. Mechanical, thermal, and biodegradation
behaviors of polylvinyl alcohol) biocomposite
with reinforcement of oil palm frond fiber,
2562

4. Seal strength evaluation of flexible plastic
films by machine testing and hurman peeling,
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Crystallization, curing, and pyrolysis kinetics of Polymerization, crystallization and pyrolysis
polymeric packaging materials. Immobilization of kinetics of polymeric packaging materials. Sorption,
active substance. Sorption, migration, and loss kinetics | permeation, immobilization, release, leaching, loss,
of substance in polymeric packaging materials. and time-temperature response of substance in
polymeric packaging materials.
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Component of packaging systems. Structural
analysis of packages by mathematical models and
finite element method. Functional design of packaging
materials and packaging systems. The analysis of
barrier packaging materials, food packaging systems,
environmental packaging systems, heat and mass
transfer of packaging systems, distribution packaging
systems, packaging systems after use and consumer
behavior that related to packaging systems,
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Component of packaging systems. Structural
analysis of packaging systems. Analysis of active and
intelligent packaging systems, barrier packaging
systems, food packaging systemns, distribution
packaging systems and environmental packaging
systems. Heat and mass transfer of packaging systems.
Management systems of packaging after use and
consumer behavior related to packaging systems,
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Functional properties of bio-based materials.
Advanced physical and chemical modifications of bio-
based materials. Relationships between rheological
properties and processing. Decomposition of bio-based
materials during processing.  Interaction
products and bio-based packaging materials.
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Functional properties, advanced physical and
chemical modifications, relationships  between
rheological properties and converting processing,
and decomposition during processing of bio-based
and biodegradable materials. Interaction between
products and packaging from bio-based and
biodegradable materials.
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Panrong, T., T. Karbowiak and N. Harnkarnsujarit. 2020. Effects of acetylated
and octenyl-succinated starch on properties and release of green tea

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., R. Yoksan, A. Sane 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)

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, T. Saneluksana 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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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., J. Choi, H.J. Park and S. Ko. 2019. Zinc migration and M 1
its effect on the functionality of a low-density polyethylene-ZnO
nanoccmposite film. Food Packaging and Shelf Life. 20: Article ID
100301. 8 Pages (Scopus) ]
Orsuwan, A., S. Kwon, N. Bumbudsanpharoke 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)
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Archaviboconyobul, T., R. Chaveesuk, J. Singh and T. Jinkarn. 2020. An analysis M 1
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 M 1
paperboard by coating formulations based on nanoscale pigments.
Journal of Coatings Technology and Research. 17: 1609-1617.
(Scopus)
Nilmanee, S., T. Jinkarn, L. Jarupan, S. Pisuchpen and A. Yoxall. 2018. Seal M 1
strength evaluation of flexible plastic films by machine testing and human
peeling. Journal of Testing and Evaluation. 46: 1508-1517. (Scopus)
Vanit, S., A. Sane, R. Yoksan and T. Jinkarn. 2018. Effect of heat treatment M 1

temperature on properties of electrosprayed paperboard. Packaging
Technology and Science. 31: 61-69. (Scopus)
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Jariyasakoolroj, P., N. Rojanaton and L. Jarupan. 2020. Crystallization behavior M 1
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., P. Leelaphiwata and N. Harnkamsujarit. 2020. Advances in M 1
research and development of bioplastic for food packaging. Journal of
the Science of Food and Agriculture. 100: 5032-5045. (Scopus)
Jariyasakoolroj, P., K. Tashiro, W. Chinsirikul, N. 'Kerddonfag 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., P. Jariyasakoolroj, L. Jarupan 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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Leelaphiwat P., N. Chanasinphawatkun, K. Prompa and N. Harnkarnsujarit.
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., P. Leelaphiwat and N. Harnkarnsujarit. 2020. Inhibition of
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., T. Sajjaanantakul and P. Leelaphiwat. 2019. Effect of modified
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: ngju#l 1)
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Nuamduang, P., V. Chonhenchob and P. Leelaphiwat. 2019. Effect of
packaging on quality of fresh-cut kiwi. ltalian Journal of Food Science,
31(5): 90-95. (Scopus)

Leelaphiwat P., R.A. Auras, G.J. Burgess, J.B. Harte and V. Chonhenchob. 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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Suppakul, P. 2019. Packaging, Active and Intelligent: Polymer Applications. @ 1
pp. 1958-1989. In Mishra M. (Ed.): Encyclopedia of Polymer applications.
Volume Ill. CRC Press, Boca Raton, United Kingdom. '
2. HAIUIW '
Doi, N.M., A. Sae-Eaw, P. Suppakul and P. Chompreeda. 2019. Assessment of M 1
synergistic effects on antimicrobial activity in vapour- and liquid-phase of
cinnamon and oregano essential cils against Staphylococcus aureus.
International Food Research Journal. 26(2): 459-467. (Scopus)
Suppakul, P, D.Y. Kim, J.H. Yang, S.B. Lee and S.J. Lee. 2018. Practical design M i

of a diffusion-type time-temperature indicator with intrinsic low
temperature dependency. Journal of Food Engineering. 223: 22-31.
(Scopus)
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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, R. Yoksan, E. Pollet 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)
Chatiprayon, P., B. Chaisawad 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, R. Yoksan, A. Sane and N. Harnkarnsujarit. 2020. Effects of pea M
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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Jarupan, L. and P. Suriyong. 2020. Correlated key attributes for sustainable
and universal design: a case study through meal packaging in Thailand.
Naresuan University Journal: Science and Technology (NUJST), 29(1):
60-77. (TCI: ngqu1)
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Jariyasakoolroj, P., N. Rojanaton and L. Jarupan. 2020. Crystallization 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., P. Jariyasakoolroj, L. Jarupan and K. Tansin. 2019. Mechanical,
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, T. Jinkarn, L. Jarupan, S. Pisuchpen and A. Yoxall. 2018. Seal
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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Rafiullah Khan, M., P. Suwanamornlert, S. Sangchote 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., W. Chinsirikul, A. Sane 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., V. Chonhenchob 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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Yimnak, K., R., Thipmanee 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, R. Yoksan, A. Sane 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 ID 100480. 11 Pages (Scopus)

Khan, M.R., W. Chins'\riku[, A. Sane 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., R. Thipmanee, P. Jariyasakoolroj 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., A. Sane, P. Photjanataree and C.N. Cutter. 2019.
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Overview of kinetics

. Polymerization kinetics

. Crystallization kinetics

. Pyrolysis kinetics

. Sorption kinetics: Moisture and oxygen
. Permeation kinetics

. Immobilization kinetics

. Release and leaching kinetics

. Loss kinetics

10. Time-temperature response kinetics

11. Kinetics applications in advanced polymeric packaging
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1A1lAse518397 (Course Outline) Srurudalususseng

L. Mechanical and dynamic characteristics in packaging systems 6
2. Numerical model representing packaging problems 6
3. Transforming the complex packaging systems to mathematical equations 6
4. Simulation modeling in packaging 3
5. Solving complex problem of packaging systems by computer software 21

5.1 Introduction and fundamentals 3

5.2 Numerical methods 6

5.3 Model configuration and boundary condition 3

5.4 Computer programs 6

5.5 Input and output analysis 3
6. Project presentation 2
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1. Functional properties 9
1.1 Bio-based materials 3
1.2 Biodegradable materials 6

2. Advanced physical and chemical modifications 9
2.1 Bio-based materials 3
2.2 Biodegradable materials 6

3. Relationships between rheological properties and processing 9
3.1 Bio-based materials 3
3.2 Biodegradable materials ‘ 6

4. Decomposition during processing | 9
4.1 Bio-based materials 3
4.2 Biodegradable materials 6

5. Interaction between products and packaging 9
5.1 Bio-based materials 3
5.2 Biodegradable materials 6
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