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Effects of Active Packaging Using Ethanol Vapour Controlled Release Sachet Made of Biodegradable
Plastic Films on Quality Changes of Half-cut Ripe Papaya
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Abstract

This research was conducted to develop ethanol vapour controlled release sachet (size 2.5 cm X6 cm)
of which one side was made of biodegradable film and the other was made of aluminium/PE lamimated film
(AI/PE). There were two types of the biodegradable films used which were poly(butylene succinate-co-adipate)
(PBSA; designated as PB-sachet) and (2) co-extruded film having PBSA, poly(lactic acid) as well as calcium
carbonate nanoparticles (PBSA/PLA/CaCO,; designated as PLA-sachet). Each sachet contained silica gel
adsorbent which was pre-saturated with ethanol vapour and were 4-side sealed. The sachet was utilised for active
packaging purpose i.e. it was placed at the cavity of the half-cut ripe Holland papaya which later was individually
wrapped with stretch film, and kept at 10°C 75% RH for 7 days. The papaya with no sachets was designated as
control. Experimental results showed that the PB-sachet caused higher ethanol concentrations accumulated in the
cavity as well as in the flesh tissue, compared to PLA-sachet did. However the ethanol in both parts of the control
could not be measured. Ethanol vapour from both sachets had no effects on flesh’s colour, textural and weight
changes. The ethanol vapour could delays microbial proliferations measured in terms of total plate count as well
as yeast and mould. These effects subsequently could extend the papaya’s shelf life.
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Figure 1 Changes in concentrations of oxygen and carbon Figure 2 Changes in firmness (A) as well as total plate counts (B)
dioxide (A) and ethanol vapour (B) accumulated in and yeast and mould (C) measured in papaya kept in
papaya cavities as well as of ethanol in tissues (C) both active packages and control.
a o
AITUNANTITNANDN

nnaulaeuutlasmnudinduaesing o, wazfing CO, Tummmwmwmn@Lﬂum@mﬂmmmmmvmums
m'wmmmmmqmswmumwmmmmmmamLmq,mimﬂfwmm@mﬂ mnﬂmuuﬂmmﬂmqLﬂu@mqw
mimmmmmmwmmmmma@m@mm@mhm@qnmmwmMm (Kader et al., 1989) mu"l,fmq,mm@mumm zanlu
imnm\ﬂ,umm@mﬂumumsmﬂmmm}mm zmmﬂ@mnmmqwmwmﬂumsmi@nmmmem%lmmﬂmm
mu@umiﬂ@i@ﬂimzmmL@mum‘lum'ﬁmm@ \iw 841 (Candir et al., 2012) wazuanasilanlasn (Utto et al., 2018)



'

218 wA189NIUIITY 11 49 21107l 4 (Aus) 2561 2. eNAEnSiness

nsazanlaszimalaniuas lusaanaauzaznaiiunaainangareanszuaunsinemuaasende (1) nsdaaslasse
LBNUBAINTDIATLANT (2) mimﬂgmmswme”lmvl,wL@mu@@ﬂum@m@ uay (3) mﬁwhu?xlﬁmﬁmmiﬂ
awmmL@muﬂ@mmmﬂmmmmmau (Utto, 2014) mwmmummimymm@mumh PB sachet mmmmuuu
ampaINan PBSA Nmmwmnwﬂ'ﬂulﬁ’l@iuﬁﬂl@mu@mwmuwm (0.35 pmol m m? s Pa’ 7 10°C tu AN
WudW 1.33 mol m®) muuvlmvmﬂLfamu'amqmmmﬁmmu@@ﬂmmamnmqiéﬂu@mw}m Tuanue gy PBSA-
PLA-CaCO, flAnauiTRfananaRAng (0.35 pmol m m?s” Pa” oz PBSA) mmu%mnmmnhﬂm
wmmmnmmmmmmammmmmmaﬂmﬂimvmgLfamummﬂmqmmm ma\mﬂgmmsvmqqi@?ymaLfmm
ummm@’l:wmmmaa”amfmL'ﬂmu@@mﬂmu@Lﬂmmvmm@wammmmw@Lﬂummnmerﬂ@ﬂuLLﬂmmmmw
m"l,ﬂmmmvmmmmﬂuﬂ@umnmvammm (Bai et al, 2011) ﬂmmawmmmuumuumflmmumamumsmm
mfaqLﬂjmaummmimwmLfamu@m Lm@@mumﬂmmmmvmmmvswmwmvnﬂu ActiveMAP mmimﬁmﬂum
NARBIATLAN 1@svmmﬂmummﬂgmmﬂummaumﬂmw@'l,mﬂmﬂfmﬂ@ﬂuuﬂmwmmﬂﬂmmm@mumm Lﬁa
mmwummsmmmmumﬂ (Hamilton-Kemp et al., 1992) mimumammmmmeaumﬂLL@WLI?mmmmumm
vmﬂum@Lﬂm@qwavn@34mqmuwuﬁmmﬂﬂm”mummmeummim‘vmﬂLfamum‘lumimmm ARAARRNTIL
fmmmwmwmmqﬂu Utto (2014) mmm@wmmmLLuuLummuv@m@mmmnmmmmﬂuw@wwmn@mumuiﬂ
faRuanda Luﬂmm”lﬁlufrvmwmmmmnﬂ@mmmhmmmmummmmu”L@m”me (Robertson, 2005) yanannil
mimmm:rﬂu@mummjLﬂummm@mﬂﬂ@ﬂuuﬂmmmmwmummemLLuuLu@mmm@mm@ (Kader et al., 1989)

dgUuan1snaang
= ' =< o A A Y P
aInnsAnEtesAtLANnIstseslassaien ueaTalideulsznavesiduiitenaanald  anunsnaglfdn
gaearuAnRAnan wlunslaeslassmaeniusalinasndaszazinaiving  dssinnaesidunaiafinaesdos
PoLANRNasadnsFaresnislaes lassinaieniueaszanluaanalNyazNaTeanN AT IR TR AU We LT
rasansilaguil s nFuRW A rannzLssaInAfRUL luRINaN AHFAINNNTIS RN LIAUNNS
dszgndldiaudasaaels inanisimunsesaiuaunislaeslessiaieniueadiviunisussyineiuanivsely

naAnssNilszna
fRdvrereunmunIsAntasinisadeiloyoind wasdnmealu (Young Scientist and Technology
Programme; YSTP) dszanTins@ni 2559 A113Lun9a1999504301 0 s sinAnmseduilEoyoynes Anzinsmasnans
wanendeguaesnt WesluEnismalulagnatain (MTEC) awmt. Auduinnssuinaluladndanisiiuineay
X X Ao A A o a oa
waieyudtuazirsesie/ginaniluieclfiimnng

ChEREGEREN

W13 Nrdan, dnnd gnls uaz gUBNA Wommna 2558, nMaRmwITesntuANniTlaetlesteienuealuLssyiusiuaniiid iy
BaNLAIgALaNILAaN. 2NTANTANLNFNARFINERT 46 (3/1 MAH): 223-226.

Asanel guls, \ndvd dauaenn uavisdR Fesnm. 2555, MawmWIABLLLasAILANNITlaet lassiala N Wa AR MTLINEAYNEAAAA.
QWT@’]?LHEW‘JW?Z’W@NLH&’] 30: 39-49.

Bai, J., A. Plotto, R. Spotts and N. Rattanapanone. 2011. Ethanol vapor and saprophytic yeast treatments reduce decay and maintain
quality of intact and fresh-cut sweet cherries. Postharvest Biology and Technology 62: 204-212.

Candir, E., A. E., Ozdemir, O. Kamiloglu, E. M. Soylu, R. Dilbaz, and D. Ustun. 2012. Modified atmosphere packaging and ethanol
vapor to control decay of 'Red Globe' table grapes during storage. Postharvest Biology and Technology 63: 98-106.

Hamilton-Kemp, T. R., C. T. McCracken, J. H. Loughrin, R.A. Andersen and D.F. Hildebrand. 1992. Effects of some natural volatile
compounds on the pathogenic fungi Alternaria alternata and Botrytis cinerea. Journal of Chemical Ecology 18: 1083-1091.

Kader, A. A., D. Zagory and E.L. Kerbel. 1989. Modified atmosphere packaging of fruits and vegetables. Critical Reviews in Food
Science and Nutrition 28:1-30.

Rahbar, E. and N. A. Wahid. 2011. Investigation of green marketing tools' effect on consumers' purchase behavior. Business Strategy
Series 12: 73-83.

Robertson G. L. 2005 Permeability of thermoplastic polymers. Food Packaging: Principles and Practice. Boca Raton: Taylor & Francis
Group. pp. 43-78.

Utto, W. 2014. Factors affecting release of ethanol vapour in active modified atmosphere packaging systems for horticultural
products. Maejo International Journal of Science and Technology 8: 75-85.

Utto, W., R. Preutikul, P. Malila, A. Noomhorm and J. E. Bronlund. 2018. Delaying microbial proliferation in fresh peeled shallots by
active packaging incorporating ethanol vapour controlled release sachets and low storage temperature. Food Science and
Technology International 24: 132-144.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


