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Development of Ethanol Vapour Controlled Release Systems Ultilised in
Active Modified Atmosphere Packaging (Active MAP) for Fresh-cut Papaya
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Abstract

Volatile controlled release systems utilised in active modified atmosphere packaging (active MAP) for
fresh-cut fruit and vegetable were developed. In the present work, a tested product and volatile were fresh-cut
papaya and ethanol vapour, respectively. The controlled release system was a LDPE sachet containing an ethanol
soaked filter paper. Fresh-cut papaya and a sachet were placed on a solid plastic tray which later was wrapped
with LDPE film and stored at 10 and 20°C for 7 days. Experimental results suggested that the sachet could release
ethanol vapour into package headspace and maintain its quasi-steady state concentrations at approximately 0.25
and 0.15 },LL-L'1 at 10 and 20°C, respectively. Fresh-cut papaya stored at 20°C became deteriorated and
exhibited off-odour, and, more importantly, having visible microbial appearance within 2-3 days, regardless of
using a sachet. In contrast, the product packaged in the systems having a sachet, kept at 10°C tended to have
longer shelf life, particularly considering yeast and mould levels which comparatively were less than those of
papaya packaged in the control packaging treatment (i.e. having no sachet). Other quality attributes of papaya
including colour, firmness, titratable acidity and total soluble solids were studied. However, there was no clear
changing trend of these parameters during the storage, and generally there was no significant difference among
them in regard to packaging treatments. Consumer panellists accepted overall quality of the products packaged
in the active MAP system developed. The results suggested that the ethanol vapour released had low influences
on the product’ sensory quality whilst it has potential to minimise microbial growth. The volatile controlled release
sachet can reasonably be applicable to other fresh-cut horticultural products.
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flaqiiunaldfnanniauizlna (minimally processed or fresh-cut fruit) hififien menzanunsotinlihizlne
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éfﬂwmzﬁmﬂgﬁiﬂﬁqﬂ?xmﬁ (King et al., 1989) miﬁﬂm‘ﬂﬁmmmsmaﬁLmum?mmﬂrﬁmLLﬂiL%QLLﬂﬂﬁw (active
modified atmosphere packaging, active MAP) %Q@’]M’W?ﬂﬂ@"ﬂﬂi‘ﬂ?:ﬂ,‘lﬁﬂ%\iﬁ@mﬂmﬁﬁ‘ﬁz@’ﬂﬂﬂilﬂ?‘mLﬁ‘].lt[ﬂ‘ll’ﬂ\i
L%mﬁuw?ﬂ’ (volatile antimicrobial agents, VAAS) 11 LaN148a UAY ENTILLA AINITULAILAN %qﬁixuumuau
nstassans VAAs Tnedaulvnjavidunistiienans VAAs lugtlasaman mm‘lzﬁmﬁtﬂuﬁqwq (carrier) Farnazily
nsvane  uavleseuedans VAAs 1dszimeanndantatnasieiiias (Utto et al., 2005) Gn\uﬂumslﬁ”lmwmmuuu
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ma‘mﬂmmﬂmwmmmimu@uma‘ﬂ@@ﬂimzma (controlled release of vapour) T.m‘lmwmmmmxlmm wu@mmum
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STUU Active MAP 1sznausng Neaznasnan (Wugaeanaus ﬁu@mﬁwmm 2 X2 x2cm) AU 8 u
vinutinsaatsanns 60-70 g MNUUAIANAIAANUIN Polypropylene (PP) (111M 9.5 x 13 x 6 cm-N919 x 819 X 44)
WATNINITLIIY W%"aufﬁ_lsn'ﬂwmmLﬁﬂm‘u@Nnﬁi‘ﬂd'ﬂﬂmwﬁﬂmmu@@ (ethanol vapour controlled release sachet
AUIA 6 X 6 cm) @ﬂuuaﬂﬁmﬁquamﬁﬂ low density polyethylene (LDPE) (A2134111 30 UWm WAz aum 15 X 23
cm) msm‘%‘ﬂwﬁmmmmLgnmuqumsﬂdaﬂmssxmmamum TANIUBAAT (95% v/v) UTNIRT 5 ml 1nag
UUNIZANHNIDALDT 1 BUIA 5 X 5 cm 2913Usz0n 5 Wil uaein19u999aslu Fa9aunAENLLIL 3-side sealed 7
FNANNMTEUELREL LDPE (§1umik) unilsznusumdy aluminium (AIVLDPE (Bndnuwii) dramnnaudaw nemaa
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Lﬂu?ﬂwmmmuau (control) NINARAUAUNIN ﬂixﬂ@ué’wm?@m@ﬂﬁwﬁn, @ (L, a*, b*; Minolta CR300), total
soluble solids (hand refractometer), titratable acidity, ﬂ'ﬂ’mLLliuL‘ﬁﬂ (LLODY model, LR series, USA), AN Nd1L0
nuea (FID-GC; Shimadzu GC-2014) uay ANudnduaandiauuazafuaulnaanlad (MAP test 3050), NN9ATIALL
@@umwwm uazdas uwazan uaz mi'wmmum\imuﬂummummeﬂmwmmmu (mwmmuwvﬂ,umummﬂdu
§u9u 40 AU uaZldaINg 1-9 e 1= 1maumnwm uay 9 = fﬁfa'ummnm) NFINURUNITNAADY MNUHLNNT
NAARNLULU full factorial- completely random|zed design (CRD) m”l,mmmmmfm 3 NNINA[EAN Tmﬂmmmm Tuusiay
ManAaedlszneudieg 3 91 AeATEINANNIMAReY 3 N1snaResTildinlAiAsTAnLssan (analysis of
variance; ANOVA) LL@:WQWLLWHWM’]L@@ELLLI'LI Duncan’s multiple range test (DMRT) m:ﬁummmaﬁuﬁ' 95 %
Toel4Tusunsa SPSS. MneaesERITUNTTEINS NOAANTEIU 2552-NE4N1AN 2553
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Figure 1 Changes of ethanol vapour concentrations (I), and O, and CO, concentration (I) in headspaces of

packages containing sachet or without sachet

2 '

AINNTIAIzENaETTaqAuYsENLd Nraznedpaniuinmg Tuussadiouel A wselafl controlled
release sachet nu 20°C Huileny 2-3 4u lnenFunnudeqauidiauan uazdauazsdudinannndn 10° CFU/g
ufanmnﬁm@mﬁmsﬁﬁﬁﬂwmzﬂimgﬁ%mummém@uﬁﬁ (i Eule@ann) LACHARATE N AWMU AABAAUEN
UITLINNDS aﬂw%ﬁmmxuumimﬁ@ﬁLﬁﬁm:m a1 10°C Sugnansaiuinm it 57 4u Tmm:ﬁm%’a&gauw?ﬂr f
LLm‘lZ‘fimLﬁuﬁummmmmmﬁu%ﬂm LAY 04 AU 7 Bunnuaed (1) L%m%uvﬁﬂ’%wm WAz (2) SaMwazIn ﬁﬁ"mg'
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Figure 2 Changes of colour (a* value) (I) and firmness (Il) of fresh-cut papaya during storage 10°C. Values

presented on Day 0 represent the mean value and standard deviation, and those presented on Day 1-7

are mean values of 9 replicates
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UFFELNIALIIA U UNAANANAANNITNUNNIATBINTELIUNANATY sznausnsnislaeslesziaaindes

IUIALAN (release process) mﬁur;hiﬁ\lm’w_limﬁmﬁmmiﬂmuﬂiﬂﬁﬁaLLamﬁaumﬂu@ﬂ (permeation process)
WAZNIRATHIAL dniilaie (uptake process) ”LmvmxaL@mu@@hma‘mmmlLLuQTuumvmmsmmmmmmaumm
1 10°C udfdnrannsdnensananalifinnuuansnesnednauiion foufenluanizussanniasauds (MA) e
pthaden  averadlunnuulslsmuresanuananisinens %@ﬁum‘lﬁﬁummmfamilﬂ?mmmL%aaauw?ﬂu
nafnEntinenadestuaNIsANENY0Y Lurie et al (2006) lnglaszmeaniueatzaanisin@sainqaurseluagu
nulianiay MA o 0°C g 58 Ju) SLumiﬁm:mﬁmmu@@”l,simmimm@mm’%mLﬁuimml,%@ o 20°C &Y
Lwaq:@qmuqﬁﬁ@;qﬁummﬂﬁmmmL%mauvﬁﬂ’ (King et al., 1989) Lﬁ'faﬁmimwmmwéujwudw laszimelaniuea
”Laiﬁmfaﬂ'wﬁmwuﬁi@ﬂf]ﬂﬂaﬂuuﬂm@mm‘wﬁqvlﬂ fepnamnannauulsLugesdaus iy 728TN1IGN visaaEn
ﬁLﬁm%ﬂmdemﬂum éfqLﬁﬂé’@ﬁﬂﬁqqyLLﬂiﬂmﬂumﬁmmmmLuiwf:@ (Figure 2-11) agslsfinuAnNLdL
Lﬁfa‘lumimiﬁﬁ Sachet Wwdne 1-5 u fuwliuanasiindt Gewanisinefinanenaunainananazesieniues
lunn9tzanianasnaad 1-aminocyclopropane-1-carboxylic acid (ACC) oxidase (ACC oxidase) ﬁLﬂumu"Lsnﬁzﬁqﬁauj
Tuﬂixmumm%’weLfaﬁauﬁ'mm@ﬁifamm;nmmﬁml,mmiﬁ@ﬂ i MszaennIsansveseanlsiiadluusennae v
\unansies (broccoli florets) (Suzuki et al., 2004) Taefiananiluli/ldfienuea ludude (Suppression) N1siin
N92UAUNNT Transcripts 184 ACC oxidase aaiflunnsam ACC oxidase activity @eualfitzannisu@nefiauuaznng
Li@u@mmwﬁlﬁm%’m (Suzuki et al., 2004) uazann Figure 1-11 WL91ANE MA ’Lummﬁmeﬁﬁﬁ uazlifl sachet
grmniveaeniulifauuanaiuedeiiioddy  wazanisdneniueiaamnsnagdidluiieduinsziunas
dindureaenuesfigzanlunssannid (0. 05-0.35 ppm) ) lLifldenasednmnismelanazdnsn1stniuidy 169
pendlanuazafuaulaeenlad FanszusunsisaesinliiAnanioy  MA luussaiurmaunaafinduiuinuas
ualdan (Utto et al., 2005)
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