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Development of Controlled Ethanol Vapour Release Sachet Prototype for

Fresh-Cut Ripen Papaya
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Abstract

A Prototype of ethanol vapour controlled release sachet was developed for incorporating into
active modified atmosphere packaging (active MAP) for fresh-cut papaya. The sachet contains an ethanol
soaked filter paper. Volumes of ethanol liquid tested were 0.5, 1.0 and 1.5 ml and abbreviations of active
MAP having sachets were defined in accordance to the volumes as AP0.5, AP1.0 and AP1.5. One of
sachet wallls is low density polyethylene (LDPE) and the other is al/PE laminated film. Research findings on

kinetic release of ethanol vapour indicate that release rates and levels of ethanol vapour concentrations
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are dependent on ethanol liquid volumes. Concentrations of ethanol vapour released from the sachets into
headspace were reasonably predicted by a 1* order kinetic reaction model using nonlinear regression
(RMSEs 0.33-0.86). After inserting a sachet into a LDPE bag containing fresh-cut papaya (size 2 X 2 X 2
cm; 8 pieces) placed on a solid plastic tray and storing a bag at 10°C for 5 days, ethanol vapour release
pattern was found a high initial concentration peak during the first 3-6 h. Ethanol vapour concentrations
accumulated in package headspace of AP1.0 and AP1.5 apparently declined to a quasi steady-state
concentration, approximately 0.02-0.03 },LL-L‘1 over a period of days and 0.06 },lL-L'1 after three days,
respectively. However ethanol vapour concentration accumulated in AP0.5 continuously increased after 3
days of the storage. Microbial loads on papaya kept in the active MAP appear to be lower compared to
those in the control (i.e. no sachets in trays). Total phenolic content (TPC) and antioxidant activity (DPPH
radical scavenging activity) increased during first three days and then continuously declined. Although
these measured in active MAP apparently were higher than those in the control, the differences were not
statistically significant. There were no clear effects of ethanol vapour on other quality attributes of papaya
including colour, firmness, titratable acidity and vitamin C studied. Consumer panel tested rated odour of
papaya in AP0.5 and AP1.0 with higher scores, although there were no statistic differences among
treatments. The results importantly suggest that the ethanol vapour released has potentials to reduce rates

of postharvest changes, whilst it may be able to enhance aromatic attribute of fresh-cut ripen papaya.
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TuusseniAaesmaas Mansdusaetneinaliunns 1 Naaans tealdidnanan (gas tight syringe; Hamilton,
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ANHATNITONTFEURTUYABATE ANEUNNILAIETTnaNIsUseansdaae4 Brand-Williams et al. (1995) A
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Figure 2 Kinetics of ethanol vapour release from controlled release sachets at 10°C (both 6 hours and 168
hours). Lines represent predicted concentrations using a 1* order kinetic model (saturation
exponential curve) with non-linear regression method. Data points represent average and

standard deviation bars (3 replicates)
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VBINZIUBNALATWINYAU Tudela et al. (2002) enudnnisuegdidessuuaznisiuinennielansug
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Tmﬂm?Lﬂ@muuﬂ@\1ivmm@‘Eﬂaluu”@”ﬂ@mmmm”mwmimmuLL@”amqvmsmmﬂmmﬂm%mu
nnsAnEnlunnAsaasarell wnfiansnnuanisAnenlududl 1 uas 3 wudn $Asn1ranasasinn gy

. = t% 1% gy LA = o a o & o B 1 '
Active MAP HuunTtiuanasludmnsndininilawseumeudunansneiiusne 1 ctrl uddnldlaonuunnsng
fuataliladAtyn19ada (Table 1) wan1IAnETAINaNLansiuAnaNInTaLen uaalunnIzannis
qrudeRANAUT T991fiAAINNITTLABNITTINNNTINTazNegnsnan e lassmeianiuas Tun1sAnsnig
VUSNH1UIaAARA Suzuki ef al. (2004) 37897131 1BILMEENIUBATLADNITTIIININIBILIBAADAIALINNT
PLADNANTINIDY 1-aminocyclopropane-1-carboxylic acid (ACC) oxidase (ACC oxidase) ﬁLﬂuL@u%ﬁzﬁﬁﬁm
Tunszununisaisehaunidaasenisgniazas N naasinuasnals

Table 1 Changes of vitamin C, total phenolic content and antioxidant activity of fresh-cut papaya stored in

different packaging systems

Total Vitamin C (mg/100g)

Day Ctrl APO.5 AP1.0 AP1.5
oV 58.75+1.25
1 50.28 +7.12%% 57.50 + 8.80° 56.39 + 4.70° 53.33 + 4.51°
3 56.11 +8.11° 58.89 + 10.01° 60.56 + 6.82° 60.55 + 6.09°
5 64.72 + 15.63° 59.17 + 10.08° 54.72 + 2.60° 58.05 + 13.33°
Total Phenolic Content (mgGAE/100gFW)
Day Ctrl AP0.5 AP1.0 AP1.5
0 25.51+ 4.21
1 34.41+13.79° 39.49 + 13.20° 37.13 +7.37° 37.67 + 13.61°
3 34.76 £ 15.05° 34.39 + 16.30° 40.45 + 8.09° 31.33+8.17°
5 35.06 + 5.70° 37.60 +7.57° 35.45 +1.93° 33.81+5.57°
Antioxidant activity (mgAA/100gFW)
Day Ctrl APO0.5 AP1.0 AP1.5
0 20.47+2.12
1 3571+ 16.96" 45.26 + 24.87° 31.51 + 3.98° 39.52 +13.42°
3 35.94 + 8.67° 33.63 + 10.95° 34.99 + 9.44° 30.42 + 5.57°
5 29.30 + 5.11° 31.87 + 5.49° 28.33 + 7.63° 35.16 + 16.02°

" Data on Day 0 represents average = standard deviation (9 replicates) and they were not used in analysis of variance
(ANOVA)

 Mean (&= SD) values (9 replicates) followed by the same letter within rows are not significantly different at P = 0.05
according to ANOVA and the Duncan Multiple Range Test

ﬂ’]?LﬂaﬂuLLﬂmlﬁ‘N’]qu’ﬂaﬂ%\mwﬂslu‘nﬂal\i‘ﬂm@@\‘iﬁLLu'JTfINLﬁN%uSLWﬁ'JM—3 TUIBINITALINEI
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Wufnenldfauuansneiued19ldsd1Ayn1eada (Table 1) AR ANIBIAN AN NAINNTINNTE Y
'ﬂwﬂﬁmmzﬁum‘iﬁmLﬁuLﬁmﬁuﬁuﬂ?uwm?\luﬂan‘;ﬁmm (Table 1) %ﬂﬁmﬂﬁuﬁuﬁmdm ANANAAINNT
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Wusnennzaznaluanineudidiu uazeradeualiiinniaz chilling stress i Tunsminafiuineusi@amna
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Figure 2 Changes in total plate counts (A) and yeast and mould (B) (mean values) of fresh-cut papaya in

different packaging systems
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Table 1 Sensory test of fresh-cut papaya in different packaging systems

Attributes Curl APO.5 AP1.0 AP15
Appearance 6.70 + 1.16 > 7.35+0.98 ° 6.40 + 1.73°° 6.20 + 1.61 *°
Colour 6.85+ 1.46° 725+1.20 ° 6.65+1.73° 6.45+1.60 °
Odour 6.95+ 1.09 *° 7.25+1.16 ° 7.05+1.79 *° 6.10+1.86°
Taste 6.80+ 1.50 *° 7.35+1.03 ° 6.10 +2.29 *° 6.70 + 1.89 *°
Texture 6.85+1.38 *° 7.35+1.03 ° 6.20+2.21° 6.75+1.80 *°
Overall acceptance  7.05 + 1.09 *° 7.60+1.14 ° 7.00+1.65 *° 6.50 +2.09 °

17
Mean (+ SD) values followed by the same letter within rows are not significantly different at P = 0.05 according to ANOVA and the Duncan Multiple

Range Test
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Figure 3 Raw data of ethanol vapour concentration accumulated in headspaces of different packaging
systems during 5 day storage at 10°C (A) and trends of concentration changes (mean values)

during storage period (B)
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