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FIEUNITANEITIEN
1399 UWUININTELERNNINAILIUTTYAU9IINean Food waste

1. aaun1saliaguuineaiulsunn Food waste uaznanszny
Tullaguu vszems (Food waste) fardunilslutlymiiddayszaulan Tul aa. 2022

<

USu1e4 Food waste 31nASI30U S1umUanwazswe1ms andudadiudsusyanasesas 19

v
=% =2

¥93919157 Hanlan (Food waste Index Report, 2024) N3LAAT UYBIYEL DI TUANSE
msdnasmminensdiaifivssansnm luwiazdvalandewnsiigniisoonanvaslgems
Yoty 1y ownsTisulssnulivan ewnsiivameny uasiawinldnnueau detuitilan
Wnd 2.5 Wudususel Anduyadindt 1 duduneaansansy uazdwasenisUanses
faFeunszaninemaiilands 3.3 fuduiufeensuelaoenlefifisurin wnltuiasiouds
ArmgadsmaaTegiodniledadennaiiniediudwindon saisdewaronsiuag
99713 (food security) iflasanniiansgaydeluveminennslumsnandlisndu luvaed
Fafiusznslannda 783 d1umu AdsrandgiunuenesInLazIIARAALE ISR AAMN
msasvezesdunidudmvinensianniigsdy (Sustainable Development Goals, SDGs,
target 12.3) 7 909F n1sanUsza1u@ (United Nations, UN) le a1 anver 19157 LA AN
msdmitsuaznsuilaaialanasfesas 50 elud A 2030 (Envionment in Geneva,
https://www.Genevaen vironmentnetwork.org/environment-geneva)

#1731 Food waste ynefis 0137 uyudanansausiaaldudiiansqadely
9199¢QNTle eWNsTide vienuAeIgsEVieNIsHAR nMneTen nswne wiemsgnydely
Tuduiimsewnssng 4 Tnglassmsasndeuusanszad (United Nations Environment
Programme, UNEP) i ulassnisnneldasdnsandszarmfvasdunuimlunisiegnsenans
wisanilaym Food waste wiosifuteyaadaiieidesiu Food waste Tusziulan druiin
Food loss 1u vaneis miqul,?lammsﬁLﬁmsﬁuﬁauﬁa’]msazﬁa@ﬁiﬂﬂ %4 Food loss 3nan
damaennuanNanISINYMs 017 vsumsinuns nandusiannlsl sdndneiszusitlaile
thandngnazuaunianan dsermasilanmanuanantu q fusinaidlifemeroniswae
nslidunu viefdumdedldannsmindignszuiumandauussuls nsgapderiintull
9199inndamsiAuiAes maguaiusnuilulsguniuitlivmnzan vieervaziianmmain
fussTum@AviliiAn Food loss fana1a uaz Food loss IesauvialanenaazAniduyaniis
218 SMUABAAISANSY LALBIANITRNMITHALNITNEATUINANUTEYYIF (Food and Agriculture
Organization of the United Nations, FAO) il umiisaundnii iiudeyaadd LA sadeadu
Food loss (FAO Food Loss Index, FLI) TngunTiasgyii sz i evafl 1A ad astuuua mng
MsdaEsuMTALTUTIA s 0an Food waste lundn mMsgayidsemsuazveze1ms
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swunslfiiansUasefaibounssanssanadesas 8-10 9nA1eLS sunszanyanun
(Food waste Index 2024, The United Nations Environment Programme (UNEP)) 18£81%15
(Food waste) fianudunusAun1wiseunszan (Greenhouse gases) 8e13lnatn lnemseaaaiy
yesverensiunauilanavazUassAiuiiing (methane) 4 adufmsounszanii ddnoam
Tumsinfiuanudeuganinfingmsueulasenled (Carbon dioxide) varewin viliinanag
Tanfeu nsanvezenmss wduisnidlunisannisuaesfines eunszanuazusnmdym
m‘il,ﬂalaul,mmaquﬁmmﬂ (https://ourworldindata. org/food-waste-emissions)
MuTBNUaEnUedlATINALINdBMLNaTUTENA (UNEP) T 2567 wudh U3anu
sezamsalanfiatuan 74 Alanduseaussl u 79 Alansuseausel Tuvaeiinulng
a3 19vsremsasauas 86 Alansusenusel wazdlorwiususuIuUEEINSIT U
Ingadsveraine msegads Uag 5.4 dudu TneAnaeUiinnnsasweze1ms (Food waste)
voslneiivuiuUszsmanguondou uanssnnd 1 waranmsiiosd msanuszvvisimue
Wwmnglinnuszmadasantiinaemsvezilasauas 50 melull ae. 2030 ililsenalng
IasvuatmneanUFinaensvesUsyana 3 Sudusel Wiewdseuay 43 Alansy
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Food Waste Index 2021 m Food Waste Index 2024

] i A a o = o ] =
AW 1 ARRUTIUNTaNYEreMs (Food waste) vadlnewfisuiuussmenguenden
111 The United Nations Environment Programme (UNEP)
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2. fregnaulsueiiieadesiunisan Food waste Tusinsuszme

TasAMTILLAY Uleunensanvezenyg (Food waste reduction policies) fitdvnemian
Lﬁ'aaw%mmmwmmiﬁLﬁﬂfumaammqhiqﬂmu Fausinnswde n1suuds mssiming
n5u3lan uarnsiidn TnedingUszasd il eay SNy nsneInssssumd annansenuse
Aduanden Tavsdnaiursiuamaes Weaananszmudnan Ssdinmsthiauouums
#1149 Wil ean Food waste 1y M5l ingAvlunszuiunsadnogradudszansnm nsan
Unareye s WU mstmuasinaussitodndimitenunnumngay Msuiisenms
duAuiliaansadnield 019 msuinn mehluuwssulml viemsasumsemnsividy
Jounzndsen uoninduda mawauuasimaluladuazuianssulml 1 Wiovaean
nsaadgensiazvegronmnaenvilgaman lnganenslidinalulagnisussuazian
(Packaging and materials technology) eluismsuitmitiiussansnnuasdinis@nuie
sorodunnuszmarialan

nangUszmaialandeenulsnnensnadsfunarainslafiean Food waste Liu
Uspinanvaldladathaneremsasiosay 10 sewind a.a. 2013 - 2019 91nnsTsduly
1AM IAN 9 W mafuduriownsiivaeluau msiluAa warnsasulumeliladdansues
UszinadJuinmsihuezemsluldussleviogwmainvans wu nmsudafiedanm uay
nsilufueimsdnd luvaei Ussmnalned nmsdasiunui hmnsnsdanisvezems
(1. 2566 - 2573) uazusuUFoRMUMsIANIVIZe NS TR 1 (WA 2566 — 2570) WWudy

dufvanamelsdy Sl mnedandlunsasverens Fessylumdsesisan
glstuavaniglsy (wiludetadu 2008/98/EC Inovey) FaFundediannmylsuuazyseing
andnduiumssgradutulasisaiu eliudlainemnstenudBumsdanndon Tngan
Foyafisenuiunudn vegevnsUszam 58.5 sy et uluanamglsusswing O e,
2020-19 AsliAnnsUdesfmaiuaulneanladiieuii 252 F1udu Fafsumiiuiesay 1.6
YasHansEMURafeFeunsranimuafiinnnszuemevesanamglsy vevemnsdidamalyi
Anmsgudetiivilaafondnewnsis 302 Wudugnuiafiung wasdsdswanansznuse
nslfAumeUgn uenaniiuds vsrermsusana 58.5 rudutiu Sallyadmanianan
ARetesfiessann 132 Wudugls mnmnusuuswesymanann anamglsuisjmisiia
afuayuu iR sassgiavuisuiieanTinuneglnenuedslitvdfy uazanyTuw
vorihildslnAaaseTmismelul ae 2030 SnsfedafimaudlonguunedndreussgSasi
LLamEJzusiqﬁ’meﬁ (Packaging and packaging waste directive, PPWD) Imnﬁ"lq Wnuned ez
anUSaNMIBEUTI el U82a1n01Ms wazvezand melildfdovay 65 uenaini
31nN15AnwIlag Joint Research Centre Tuanamglsulaiauawuiniinisinnisand gym
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Food waste Fauuseanidu 2 seau suannisdesiu vseanvezemmsdussiune uagdsnis
UMM svezonsiiaTuetassaumusnuidsaliiinUsslevigean (i 2)

dwmsvanigausnidy USDA lauseidiuia & Food waste i eFo8ay 30 - 40

Tulg g Uniuems ludagUuansgawinistarsadmunevesandssvrmalunisan
gezvensal 50% melul a.e. 2030 Tnedl 3 vihsnundndiswileiewddaym Food waste
lawn 93AN1591915ua81@W3 g (U.S. Food and Drug Administration, FDA) N5$N334.0861S
an5geLu3 N1 (U.S. Department of Agriculture, USDA) wazad1nauuny 09 wand ou
YoIansFoLIN1 (US. Environmental Protection Agency, EPA) Tngludauiiquieu a.a. 2024
W 3 wﬁjamulﬁaaﬂqmmam‘maL‘ﬁaam Food waste Wag Food loss 38 National strategy

for reducing food loss and waste and recycling organics Fefiuloune wu mia'\‘il,ﬁ%ummi
anudlalueivy funases u3euilaa Tunisanvezdunidanerns (i 3)
nMsfnwidengAnssuuslaaiean Food waste nMsdaaiuideulouneiiiousanne s
A nrewinety Msdnasulvinsslefavezdunse suiinisduasufuraadiniy
anSnais loannuezdurie [Wudu

PREVENTION

WASTE TREATMENT

Prevention at source

nating surplus food for human
Donation or redistribution 3 consumption, or  distributing it

Q through food banks or other
of surplus food redistribution organisations
'I-," /

R
e Transforming food-based materials (non-waste)
into added-value products for food and non-
food purposes (e.g. pharmaceuticals,
cosmetics)

e Transforming food waste into low added-value
products such as compost and biogas (with use of
nutrients), construction materials, adhesives etc.

e Using food no longer intended for human
consumption as animal feed

\ Use for animal feed

Ener: e Biogas (without use of nutrients) or biofuel production
rec°vg¥y from food waste

lr_/ e Food waste incineration with energy recovery

Disposal/

MR 2 wwnansianisandeyym Food waste Tuanamelsy

‘ﬁlm: European Commission Joint Research Centre, 2024
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LUSDA
—

Lindesi Sioran Discorimestt of Agricabome

Easy Steps to Prevent Food Waste

Everyong i shopging amarter fhese days. It s imporant for e environmand b kesap food
wiiEie oul of andflls whers i produces meathans, & posarul greenhouss gas.

Use thess tips to save on groceres and help the environment.

1.
(B0 i o 03 TN QA0 5 W40 OF O Pl OBl o pidad] W pOuf wiiiling,
orllre, mnkes 8 sk s you g’ by mome pncl goo lor serlsring plals weeta
Emn o resnd.

Pk il | ezt i” I Food scmps n ba mopcad inla omposel, an
Al bm e, e Sl oot herss g deti, e genes erganss Tatenal Bl can besdcec ow| ko falp
ared gue within B 10 & days oF Iesaps b7 mesd ke DTS Q. S LD @ B OTHE DO ot D6 O 0000

your oo wasie at & incsl compest cenh,

Learn more about food loss and waste pravention
at www.usda.gov/foodlossandwaste,

Ml 3 fegumsdeansludeuslaniioan Food waste Tuansgouism

fisn: https.//www.usda.gov/foodlossandwaste/consumers
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3. fetsuianssumaluladdmiugnsmnsauussyiniiean Food waste

walulagnsussgemsadelndldidundunumddglunisanusunuaezems
At unaeaviadlegunu Tnseniglutamdamafiuien nsvuda Msdadming sy
msuilan Fadurdidsnsmsgadegeiian anniuivssysasidwirdndnlunsundes
ownsantadeneuen JaguulswaunlugnisvminiiBegn (Active function) Tumseun
anmwandenmely sraomsidennann uazlideyannmenmsuiguslaelnonss

il dumeluladfldsunssenivedsunsvarglunmsdaoignsiiuinw uazvan
m'ingl,ﬁammi Ao m'ﬁ‘Uii«’qLLUUUiisﬂmﬂﬁmLUi (Modified Atmosphere Packaging, MAP)
FaduszuumuauesiUsznouvesineluussgdasilinzaniudnvazuaraudeanis
WNgvRINdninIie1ms Tngaunsadwunesnduasaguuuundan liun Active MAP uaz
Passive MAP

Active MAP Humaluladfimneanasnadstundndurissinndodniuananiasi
ws3Udu q lnwordemafudsanzidluluussedue wu madslulasiaui o unud
pondiau viiensiiumiveulaoenledifiodudamalaiyrosnaunis Tngliduey funaln
synmivesantasimeluusstas Tneiiluwddndveseilldiunansamidodns Taun
msvaulneanlan (CO,) Lﬁaé’u&mam’%mméuﬁé pandiau (0,) Wiomsdanveslilolnadu
Tuiiouns waglulmsiou (N) il sunuil pondiaunagyimed i ufmid os 9uidoves
Gurunathan et al. (2022) uandliiiugn mMsuTudaTaLues COO,N, aenmnzauluussing
ieliandrvanmisiiiuduvesan TVB-N (total volatile basic nitrogen) FaduidTansuinde
wazansmmaAaUfAseeenieduredutiu sihlviaunmusssdasusiidudundu 3 uay

¥ ¥
=

\WedudanvuegidnaunasnszazaInIsiusnw uenant eninsanuandIuIugaunsd
Vs eglusziuvasndeneldsseranmafiufieuau idAgylundniu nsld Map

gaddngnmlunisannisianiansiedl Wy arsiude (preservatives) lun1sdiney81mis

FanauauawianulinvewruTlnngalminldlaguaim anulaenievetemns waranudegu

€

)}

'
v a

sudawndonnuil Sandhya (2010) I¥s1eamuin MAP iWuuuimsiitiuszavisnmuazUaense
somsBaogudnsusidedn Tnglisdufosiionaafudaiuf

Tumanssiuty Passive MAP nzdmiunannaand Snsfidin 1w fnuaguals
Tngordenszurumamelavesndnnaniug funsidenldianussaiifaut@nsunsuudie
Tushiivanzan Inglsidostimafufineanneuen (il 4) TaevildusUuuuiiianisesenan
Passive MAP 9819n12111A® Equilibrium Modified Atmosphere Packaging (EMAP) Faoonuuy
Wisguuidndannzaunavesingeg9ing lnsandeanuduiusseninednnsmelaves
HAPKATUITINSUNTN LA YYRTanUTTY Wi sendunazesuaulaeenles dawaliaiunse

muAuMUasuLUaIneluussyiusiuassaensideununmlaeg1edivssdnsan lneTan
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Us59tussuu EMAP dnlasuniseenuuulifigianssedululaswuns (microperforation)
Feiawes Waiiuaruannsslunismugunsuaniudsuieldessuug filuangu
Ulmsidon 19U OPP wag PET waziangiudinmildesaaneldmusssuui 1wy PLA uag PBS
mﬂﬁﬂﬁyﬁaﬂﬁmmsaaaﬂLL‘U‘U;me”l,ﬁﬁsuuml,azﬁwmuﬁmmsamia%ﬁmﬁmwaw{asﬂizLmn
Faduileddnyues EMAP fidadsiunginssunamelannzvemanua

0, COo, H,0 vapour

Permeable film

SAAMARRRARARAARARARAARARARAY ARERRARARAL AREARRLRLRRRRARARR AR AR AR U AR AR AR AR AR AR R AR AR AR AR R AR AR ARRAT ARAR AR AR R AR AR AR AN
LK

Condensation

Cooling

Heat transfer

0, '\ /HZO vapour
*Re \

spiration *Transpiration

*Heat transfer

WA 4 NsEUUMITANT UL 1HaLHB LT UUNTUTTMUUUITIINMARALUSUDIHERNAER
un: Belay et al., 2016

AudAnyUes EMAP Bwinnulaamuluusunvesusamelng daduniduusuine
faveaninuasraliianglngvedan Tnslamendnuaiidsnsmamelageuazegdu iy uwihs
néa drluden uerdnilnaiindeu ndnmaweriimmulenadsuiamesesiusznauiing
meluussgdnst damnlidansetnamnzanasiliiAansidereuisloduilaavanema
welulad EMAP Felifisausinsannsaapdendamafuifowiidy widswaesnvamnm
wavyarwosdudlnglunaslanldeged sy fetradu dnadnsin Fadufividens
msmelagann mnussaluanngiidl O, innAvlvansamsmelanasmsidennann luvasi
Co, iAol e oideme uideildfduaniun PET/PE ﬁLﬁﬂzgé”mLaLﬁuaif
wilaensuaulaoenlasinuin aunsamuausziufinglvieglugisiianzas (10 - 13% O, uaz
8 - 10% CO,) uazdaegmaiuinwilsuiuia 9 u figumgil 8 esmiwaldua (Winotapun
et al,, 2021)

uanand sadauidefiesnuuugiedisiawesianuaulasenlsduuiidy
gdinmiidesaasld Tiaenndesiusninsmelavesininaiingeu wandlsifiudn EMAP
Prednwgunmiadud anuan uasannisgydetildogaiaeu Winotapun et al, 2023)
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sudwaldifiesdoussne uriruarndleneunes dadunddududdseandidyveding
TngannmsAnymuin Adugudanmeanszwing PBS uag PBAT luddauosay 80:20 lanes
seawesvinasusulasenled aunsaifivandiinauazsnsinisunssiufvvesiidy
imingaudumsmelavesuzdie wagadussenanaulsneluussydusiiieisgnengy
weahlduuds 35 5u Tngliinnaunduntn ﬁamilﬁam@mmwasmﬁﬁfséﬁzy (Winotapun
et al, 2024) T s oiduszoznatii ivanzaudenisdsenn luvngd Ada PBS 7 1n151a723
meawesludtularagEunmsiudmiuUTIIndIEveImesinui Suaulazuun
GuaaglmzﬁLﬁwfwﬂu{]a%’simmwiammﬁm%umaaé’mwmﬁwhu 0, ag CO, VoINAY dna
Tfannsoasamnimuazdaeemaiuinwndaeveunasiduiuiiu (Nuamduang et al., 2024)
MnAfeRnanindasuiandiisiuin melulad EMAP Tnstannznsldfiduanzssnoiaives
wiinpnsueulnoonluddoidumadeiiiussansamlunsinorgndnuaan droanvezeimns
wavarfuayunsdseondudinuasvesinglsogadussuunas e

aglsfnnu Uszdvsnmaesszuunisussgiuuussenmadianys (MAP) lddnagldiu
wanfausilodnd vidernualdl Tuogfumssenuuuiidisdstiadeovansusznisesnaysanns
eluddinemansewns walulafnsussuasdan uazimnssunszuiums lasiame
AeeiasanesRUsEnaurasieneluussyiue liinsauiudnvasamsvomansdi el 1w
Usinaulasfu é pH viesnsnmamelalunsdivemandnan safunsidenlitanussqiidiands
an g unwls Arevesianussq (Gas permeability) A mangauduitnmung nsaugm
U558IN1ANEIY N1590NUUUUTIRAMI Adsaennd aefuesAUsEnauftengluussyde
fuuzi anwedoulunisiiusnu gamafilunsdaiu uarengmsiiusnudidesnis
HadomanidndnadenruannsolunsmusudannauanideuialiAnanmeaunaniely
Ui e laeg Ul udn uardwalagnswioUsednsamlunisinuiguninvendnsdue
pADATINSIANULaYMINSTEAUAluslggUuINu

Tnwasu welulad MAP sisluzuuuy Active uay EMAP liliflssusidiednorgnisifi
Snvmeswdadusiomnsvatssond edniuasdnaalilienuuduvingy widaiunum
Jagnseanilunsanuererms Winlssdni nmduladadind uagatuayuaiuiiuag
ysonslussduszuuiasldgumuegiedsiiu Snvts Saannsaysannistumeluladdy wu
ﬂﬂiUiiﬁlLLUULLaﬂﬁW (Active packaging) LLﬁ%ﬂﬁiUiiQLLUUﬁ%Q?S% (Intelligent packaging)
¥og19asi il el ndszAnS awnisauaunann wazaianud euliunuilaa
Tugalagdu

N13UTIHULLBNTIN (Active packaging) L‘fJuLMﬂIuT,aﬁﬁﬁummmﬁwﬁ’zﬂumiﬁmmq
manusnymaniueienns neendenalnuesnmsindunsisenseninaussginsiiundnsioe
9113 iofvanmwIndeuneluussydasiet1amnza iloannsid enanmuese s

andnenuasygneenamnssy Anwilag Madvunaluladnisussguay 1 Ing 188N yasmans
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é’UéigqmsLﬁmLﬁUImamﬁum?8‘ LLasamU‘%mmmiqﬁyLﬁalmmiﬁLﬁmﬁfuluﬂisuauﬂﬁmam
WazN15IATINY Y TEUUNITUTIIRUURENTINaNTad A unalnnsiaundnlidu
2 Uszuan laun 5suuﬁ@mqfi’umi (Absorbent systems) uazsruuTi Uanuaesansoengns
(Releasing systems) Inewailalunisihanseangns (Active compounds) Tuldauiy 8190¢
TugUresmsnunnsuaduianussalasnss mandeuuuiuia viemeidlineluduvesian
uen9nt Seoraraunantinmeluussgfausluguuuuding 9 W ses ainnes uiugady
vseniinfiunt anseengvis waniidwiniineliannsidmeulaeasafurdadusions wiefu
tovivenmameluusrasig fuandunmil 5 femuauiladeiidmasionnnim wu Ay
fgeandiau wfidu viodeqdunis el Wodnwamam Anuvaeads uazaNAwa
YR IMIRRENTT IR INNUSNYeeliuTEANE AN

Releasing systems Absorbing systems
A B
Active sachet Active compound

a.'T.E
ansdddd

Active sachets Coating Immobilization Incorporation

(5]

mwﬁ 5 SEUUMIUTIIUUULENTIN
Vlm Almasi et al. (2021)

szuunsusTuUULeniil Tastaludsenoudae 3 ssdusznou Tdun anseengnd
fanussuazesfiFessAusawm deannsaduunaunalamsieusenidu 2 dnvas
IHun szuuil heauusafie1ms (Package—food system) wazszuud hanuluteeing
wilandnd e n1eluusse AN oudsian 09113 (Package-headspace-food system)
(nwiil 6) lussuuusn ansueniivtonagnuasililudefidy viaindovasuufinussytast el
Uanudes videgadumsetsisiiledlnemsaanniine s fegratu :muideves Sayadi et al.

aninauasygivgeaminssy Anwilng neTvunaluladnisussauay umInerdeinyasamans
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(2022) Fawandliiiiui AduaanAuinaulnndoulnoenled fuszansnmlunisanuiina
Listeria monocytogenes vutiiednildognadniau lusaediszuuuuuivhnuludesinanie
Handaeineluussdunisgyadunsaivanussenmanmeluussydoet 1wy nsldeegadu
liiduiiiorzaonisgnueswalil viensldunugaduoondiouiioanujisoioondindu fiena
dananod nAu uavIaveINAniuel fauATeves Gaikwad et al. (2020) 189U g1y
active pad AUssgasgaduluusTydasivanan awnsadnergnsiiuinuldumnii 8 Ju
Wowtsuiusoganguauny

Food Package Food
headspace
O—

R

1 4 @
O

— Interface

Antioxidant
compound
Package Substrate
(A) Package-food system (B) Package-headspace-food system
(Direct contact) (Indirect contact )

Muil 6 nalnn1suanuasyanseangslunsussgiuukandin
#an: Kuai et al. (2021)

Tuunnsdl nsuanUdesanseangms enagnesniuuliintuegnedn 4 uazsioides
Tugmsnfimnzauiudnuasmsidonvesdnfusionns Wy mseenuuuiiduiidamiuannsa
Tunsmuaunsunsvesisiuneussmelusngs ielWasaadosuazasounauiuszesiia
Tumssudsnsasguesgdunignaenszornaininfuing uenaind uwuildumsiam
nsusTquuUenivl Satumsldanseengvinnessuend viefivauulng wu difuaneuwe
Tnsenn uaznung ileiivenuUasnssuazausensuvesuslaa (Ribeiro-Santos et al.,
2017) ¥iefl MaLsEUUNSUTTRUUUENTINS sWeskdsfatadedungvany masuUaenads
¥99a57lY AnuAsiIvesEnsTEIImBAUS W uazkansemussUsramduiavesuilan
aneg

nANUAIInIanmansuazwalulagnsndaludagdu nskaumsvineuves
szuvLensarssiaidad iy Wy nsTusenisasgadufieiuaiss udwdunis
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W38n15591 Active packaging 1§17Us¥UU Intelligent packaging vt e TEEORBIL LR
AEUAUDIR BENMLINE DULUUTLT AT U lvgmafunwnunnuarergnsiiuing
MIaAvEreIMs uaznsgeusuvesuslng fodummaiivaulasaidadufiauleogann
Tugmanvnsauussgiusionnsvialan (nmil 7)

Intelligent Active
packaging packaging

Slow food metabolism

Reduces use of food
additives
Better food protection

Eliminates
microorganisms

Retains nutrients

Prevents loss of color
and flavor

Augments quality

AW 7 WRUANHARIATIVITDULAZLANAINTETINNITUTIRRNTIN
Wa¥NITUTIUUSINTEY
11: Thirupathi Vasuki et al. (2023)

N13UTIUUTIATE (Intelligent packaging) Igsupuaulai sunnd ulug sl Ay
firuan Tnsamzlugramnssuomnsaniidendhronisidesaanm meluladilvihmiid
wilou “sfdunnnisal” ¥0991m135 1nga1115005333U (sense), L1529 (monitor), Yudin
(record), nT19ER UG BUNG U (trace) LLasLLam%’agaﬂmmwmaqmmﬂugﬂLLUUﬁLﬁz’J’ﬂﬁm’w
sovidnAnuariuilnn ulwlifquandilumslimeuivomawiioussuumsussquuuiendi
winflunumddgluszuunmsdnmsaannuazeuUaendevesens newnmgluuiunves
mssndulainueigmafiuine (shelf-life), Anuan (freshness) wazanuuasasielunisuilon
(Safety decision making) (Firouz et al., 2021)

FPUUNIUSTHUUSIRs Bvaunsasmunlaidu 3 Ussiammdn laun (1) Indicators Ly
AuilAesudanu pH vionsavasvesanssEmeaIne s (2) Sensors W Famsadufing
lynzviia v3ooendiauluussq st waz (3) Data carriers 1 RFID %39 QR code #1141y
MsAnmuuazasIaeudoundududn (Chaudhary et al, 2024) fegsfildSuruiiey Ao
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nsldfduidueulnlosiuainsssumi dalasie pH Mwdsuluidoemsisudeuqmunm
Tneamgluilodnfuasuan ?}aﬂéaﬁmiﬂigﬂamzmaﬁﬁgwétﬂwﬁqaaﬂm dsmiiniasudeu
Nndundliusing vielde mudramdunse - ssivasuuas daduedeslofidusslowd
Tunsuamauanegrnlugussaulagliseadaussysioe (Chen et al. (2020) uag Liu et al.
(2023)) uonand Falinsinszuuinginlawazg gl (Time-Temperature Indicators,
) anldluszuiladafnduuuaiunugumail (Cold chain) teusdimanduslinsdudady
Pgamniifiorvdmaienanmield fegwwes TN AAsudmunaidudaiugamgiias
Auenfitmuslsumsinanltlugramnssuusuazonsmzaileriuanuiulaliiuguilan

Gas Sensor
SENSORS 4 Chemical Sensor

Biosensor
\

‘ ".Time Temperature Indicators |
( ) ( - (TTis)
INTELLIGENT v __| Freshness Indicators
— INDICAT! = i
PACKAGING NDICARORS

J

Quality Indicators

Integrity Indicators

\
\

p

= s (Barcode

I QR code
DATA CARRIERS -
’ RFID Tags

g (NFC Tags

AN 8 NMITUUNUTLNNTZUUMIUTIUUUSIT o luN5nTI9du
YRR UADUTUBINAN U
11 Chaudhary et al. (2024)

PNNFIATIZAN MR N15UTsRUUs ez liifissusvaslunisnsiaaey
AnuankazauUaenfBYes0 Tt Y uadaldnenmgsluniaid uanulusdlauas
ansindeieluvhsldgumueims laslamglugadiguslaalimuddgyiunnud sduuay
AuSURaveuTesnTAud Welarsanansans@nysiuaumnaialanagnuin walulad
msuTTedaasesvanl aunsnansnmnsiidevesensan slomamsue anaudene
wazmsFenfududn Snisdssaterudesiuliunfuilnaluduamnmuazmiuaendy
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el $amudn amAgpavnIsie kAT S els uuinlarmddryfunisesnuuy
UsTYauilaeBannteyailinenmans wu A1NSWNSHIUYaY (permeation) wWuudnaes
argmafiusnw (Shelf-life modeling) n3on139ug sgmInednsn1smelavemdns el
AmsungEuvesTanUssy deaeviouliifiuiansiasuandessuuiduindeudieuianssy
GEANIVEPN

4. wawnainsdasudeleuneiiaan Food waste Tngldinalulaguazuinnssunisuss

dmsuuumisnisdaaiudaulouieiiiean Food waste u annsaddunsld
na1e33 ansldudndunisuimsdanisld gunui mnzay mslduleviedunand
wagn1siuAsssuilen n1sbideyaasisnnunseminuaznisyeduslae wasnistdinalulad
wazuinnssuNsuTTy Wiewinnssuduussastast usy Tneanunsoagulunmsald @il

4.1 msdaaiusumsuimsianslegumuilivinzan WunsanuSinamerems
luwsiaznednluldaunu Wnsmglunssuiumsndn vuds wavaUan wu mydaeasuly
nsusNReMNSIAeE Kan MoK A1UAN duauUseneunisirihemnsmdenuusyulug
wiaduderoliiuauiidesns wiethluiduemnsdnd mahvezemsidinssuaunsan
diothnduuldlnadluguuuudu 4 wu mandafedanw dwsndanim mawded e eld
Tumsinuas wasdumeuaevine Ao matdn Wy mstlanavediegnuans

4.2 mslduleuiemenguung ulguieaunIsseniu wisanrdauns wagn1sny
AUy wu I Tax credit dusuanldaglumsnessuuiamsvezensdmsuniagsng
nsAu VAT Biungu3anaenms enseduliiAnnismuisudsionims wasmsfiugns
Asssulsumsdaiuvey (Polluters pay) Hugiu

4.3 mslvdeyaasauaseminuarnsydlaguilan wu nsdaesulyiguilaainausy
feoudaves i afuuaUsimes ez unslF e lug uesunniuly st
iiausegslaguilnalumsanuTinauezems wagyharudlatuuslaadiA vadeeiu
HANTENUINVELD NS

4.4 nmsdaasualevegliguszneumaidentd viedniumideiauinalulag
LAZUTANTINFUUTIVAAST 19U NIAIMUATUIAUTIYN IMINEaL NOBNILUUUTTYN e
wuumIUANUSIUNITUILAA (Portion control) %3 auUsadusq (Dual compartment) N5l
waluladn1sussgii o nuiaunmuadneng Mafunansasie1vs Wy sTUUNMIUTTY
wuuussmadauUslunassaan vionandasidednt melfinalulaBnsussquuuanin wu
STUUMIUTIRUUNMTUTIRONTIIR eann1sd ouanmuaseimns dudsnaaiyiivlaves
PBuv3d wazanUSinunmsgdeemnsiiiatulunssuiumssdnuaznisdadming vio
MATeRRUISZUIUNMIUTIUMUUSIRSezlunsnTIadu viieRnmuanuzvosmdndng [Wudu

andnenuasygneenamnssy Anwilag Madvunaluladnisussguay 1 Ing 188N yasmans



lnssmsgueaIsaumasaaserenamnTsuussenny Jeulszunal 2568

BHEEELENEN

UNEP Food waste Index Report. 2024.
https://wedocs.unep.org/handle/20.500.11822/45230

Environment in Geneva, https://www.genevaenvironmentnetwork.org/environment-
geneva/

ygzensdulan usfaudionsen erumdoudiideasedanis. 10 nuaus 2568,
https://resourcecenter.thaihealth.or.th/

Ritchie, H. 2020. Our World in Data. https://ourworldindata.org/food-waste-emissions

European Commission Joint Research Centre. 2024.
file:///C:/Users/Lenovo/Downloads/JRC137760 01.pdf

USDA. https://www.usda.gov/foodlossandwaste/consumers

Almasi, H., Jahanbakhsh Oskouie, M., & Saleh, A. (2021). A review on techniques utilized
for design of controlled release food active packaging. Critical reviews in food
science and nutrition, 61(15), 2601-2621.

Belay, Z. A, Caleb, O. J., & Opara, U. L. (2016). Modelling approaches for designing and
evaluating the performance of modified atmosphere packaging (MAP) systems for
fresh produce: A review. Food Packaging and Shelf Life, 10, 1-15.

Chaudhary, M. T., Hassan, A., Goksen, G., & Trif, M. (2024). Intelligent packaging—tracing
devices. In Intelligent Packaging (pp. 127-160). Academic Press.

Chen, H. Z., Zhang, M., Bhandari, B., & Yang, C. H. (2020). Novel pH-sensitive films
containing curcumin and anthocyanins to monitor fish freshness. Food
Hydrocolloids, 100, 105438.

Firouz, M. S., Mohi-Alden, K., & Omid, M. (2021). A critical review on intelligent and active
packaging in the food industry: Research and development. Food Research
International, 141, 110113.

Gaikwad, K. K., Singh, S., & Negi, V. S. (2020). Ethylene scavengers for active packaging of
fresh food produce. Environmental Chemistry Letters, 18(2), 269-284.

Gurunathan, M., Srinivasan, M., & Ganesan, M. (2022). Influence of modified atmosphere
packaging on quality characteristics of fresh chicken meat. Journal of Food Safety,
42(2), €12956. https://doi.org/10.1111/jfs.12956

Kuai, L., Liu, F., Chiou, B. S., Avena-Bustillos, R. J., McHugh, T. H., & Zhong, F. (2021).
Controlled release of antioxidants from active food packaging: A review. Food
Hydrocolloids, 120, 106992.

andnenuasygneenamnssy Anwilag Madvunaluladnisussguay 1 Ing 188N yasmans



lassnIsaudarsaumadaniezanamnssuussidag Jsuuseain 2568

Liu, D., Zhong, Y., Li, X,, Pu, Y., Chen, S., & Zhang, C. (2023). Indicator films based on
anthocyanins loaded on metal-organic framework carriers and BP neural network
for monitoring meat freshness. Food Hydrocolloids, 145, 109106.

Nuamduang, P., Winotapun, C., Harnkarnsujarit, N., Sungdech, P., Issaraseree, Y., &
Leelaphiwat, P. (2024). Regulating gas transmission rates in microperforated
polybutylene succinate films for modified atmosphere packaging of bananas. Food
Packaging and Shelf Life, 45, 101347.

Ribeiro-Santos, R., Andrade, M., de Melo, N. R,, & Sanches-Silva, A. (2017). Use of essential
oils in active food packaging: Recent advances and future trends. Trends in food
science & technology, 61, 132-140.

Sandhya. (2010). Modified atmosphere packaging of fresh produce: Current status and
future needs. LWT - Food Science and Technology, 43(3), 381-392.
https://doi.org/10.1016/j.lwt.2009.05.018

Sayadi, M., Amiri, S., & Radi, M. (2022). Active packaging nanocomposite gelatin-based
films as a carrier of nano TiO, and cumin essential oil: the effect on quality
parameters of fresh chicken. Journal of Food Measurement and
Characterization, 16(1), 420-430.

Thirupathi Vasuki, M., Kadirvel, V., & Pejavara Narayana, G. (2023). Smart packaging—An
overview of concepts and applications in various food industries. Food
Bioengineering, 2(1), 25-41.

Winotapun, C., Aontee, A, Inyai, J., Pinsuwan, B., & Daud, W. (2021). Laser perforation of
polyethylene terephthalate/polyethylene laminated film for fresh produce
packaging application. Food Packaging and Shelf Life, 28, 100677.

Winotapun, C., Issaraseree, Y., Sirirutbunkajal, P., & Leelaphiwat, P. (2023). CO2 laser
perforated biodegradable films for modified atmosphere packaging of baby com.
Journal of Food Engineering, 341, 111356.

Winotapun, C., Tameesrisuk, M., Sirirutbunkajal, P., Sungdech, P., & Leelaphiwat, P. (2024).
Enhancing gas transmission rate of PBS/PBAT composite films: a study on

microperforated film solutions for mango storage. ACS omega, 9(3), 3469-3479.

andnenuasygneenamnssy Anwilag Madvunaluladnisussguay 1 Ing 188N yasmans



	ปกรายงานเชิงลึก 2568
	เล่มรายงานการศึกษาเชิงลึก.pdf

