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Extending shelf life of green bell pepper under modified atmosphere packaging
using high gas permeable films
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Abstract

This study presents the use of high gas permeable film for modified atmosphere packaging to extend
shelf life of green bell peppers stored at 5°C. Green peppers packed in the plastic container were used as a
control. Packing weights of 5 kg (in the 20 x 25 inch bags with oxygen transmission rate of 9,700 cm’m?d”) and
10 kg (in the 20 x 40 inch bags with oxygen transmission rate of 10,000 cmam'zd'w) of green bell peppers were
studied. Package atmospheres (oxygen, carbon dioxide, and ethanol) in the headspace of different packages
were measured during storage. Quality changes (percentages of physical damage, percentages of weight loss,
color (L a b values), firmness, ascorbic acid content, ethanol in flesh were evaluated every 5 days. The results
showed that packaging of green bell peppers in high gas permeable films maintained quality and extended shelf
life of green bell peppers as compared to the control. Use of high gas permeable films for modified atmosphere
packaging reduced physical damage, weight loss, and ascorbic acid loss of green bell peppers, as compared to
the control. Equilibrium modified atmospheres of 5-kg and 10-kg packages were 2.4%0, + 4.9%CO, and 2.6%0,
+ 4.6%CO0,, respectively. Percentages of physical damage was lower in 5-kg (16.2%) as compared to 10-kg
(30.4%), and the control (40.2%) after 20 days of storage. Shelf life of green bell peppers 5-kg and 10-kg in high
gas packages were extended to 25 days and 20 days, as compared to 15 days for the control.

Key word: green bell pepper, modified atmosphere packaging, shelf life

UNARER
Anmnsussgwinuudsanieldusstnniasaulasinanisussawinuanuiden lugeflduiinen Ifufads

duldgafsauinauiunisussqlunzniwanafinawin 155 x 18 x 11.5 i Tnerlsivssqpuiludaetinsatunu tneuls
i’iwﬁﬂmiﬁg 5 Alaniu Useqlugeauim 20 x 25 il BAnsTarnuesufaeendiauaediidn 9,700 cm’m’d” uay 10
Alaniu LrsylugeIue 20 x 40 i Fnsdariuresufaeandiaurasiidu 10,000 cm’m’d”’ LN 5 e
wadug smstaLiunnuiaeendiau pmfueulaeanlss uszienuealuns uazpmadannuasuuasnnnmeu
siner T iwefidusinnsdeme wefidusnegaudatiwin A (L a b) AAnuwiuite uezBunnnsauedaesin
TuLﬁﬂnﬂ 5 fu anuanismanesnadinieusey lueiduiioenlfuaduuldgeasinenannmuaziinengify
i”ﬂi:rww?ﬂmﬂuﬁmiﬁmuﬂdﬂ‘ﬁlwuii@qq\i Tnedaanilasidusiniadanig Lﬂfﬂ'ﬂ%uﬁmiqm@ﬂﬁwﬁﬂ WATTTABNT
anasesBinminsaueanesinluwinueudes  Winmudsditwinussg 5 Adinuufaeendiauuay
pnfuaulaeenladiiannzaunainty 2.4 uaz 4.9 Wefiudmudndy winwudasfimiminussy 10 Alansu 3
Lﬁmmuﬁ”mm%muLL@zm'afufﬂu”lm@@ﬂimﬁ%nmmu@@whﬁu 2.6 Uaz 4.6 WafiFuUARNAINL N1TUTIANTNNINU
den 5 Alanfuiidesidusinisdawie (16.2 wefidus) deandinisuseq 10 Alandu (30.4 wafidus) uazlusinating
AILAN (40.2 Lafidus) TAUR 20 TINsALSNEN ma‘mﬁmﬂ‘lfé’msimmﬂﬁmLLﬂm‘[mﬂ%ﬂﬁuﬁmﬂﬁuﬁﬁmshu
Wzgqﬁﬁﬁwﬁnmia 5 waz 10 Alanduaunsndaangniaiuinewsnuaudanidu 25 uay 20 Juaineneiuine
15 JulumznFnanasinlaiussqna

Ay Winuwidien, nsussanaldussaniAsaulas, angnisifiu

audinaluladlanzuazdaguieni drinauimudngmansuaznaliaduiend a.Uyueni 12120

National Metal and Materials Center, National Science and Technology Development Agency, Pathumthani, Thailand, 12120
mVﬁmL‘Wﬂ‘ﬂuiﬂﬁmmﬁml,@ﬁm ANZARAUNTITNIN AT NAINENAUNHAIAART NIMN1 10900

Department of Packaging Technology and Materials, Faculty of Agro-Industry, Kasetsart University, Bangkok, Thailand, 10900

1
1
2
2



'

168 n19fla@1gnaiungnyau 9 41 VT 1 (AeA) INTIAN-NHIEU 2553 2. MENAARFINEIS

A

a , o @ A A ' ]

WINWIU (Capsicum annuum L.) daiilu warm-season crop {luiandAmuAmMIeImege Ineiiuuvasaed
a A A a A a a a 4 = a P wa ¥ a
AuE Aeniue  warldsienfiue  sunvansdszneuuednuarnanlouesfeiinniantFiduanssiuenyagasy
(Sun et al, 2007) lwlszmalnenggniananauiafufeeninuauidasesluicaupounnsAninIng AN uaziin
tlymanauraunandn ludasnaudananiaiuenay  winuuiludnfgendndng  ldwanzdwduduinede
AU MAALFNENgUUYRAINGT 7 asaiaideani linandnuanuinentsazinumunald (Kosson, 2003) kA
winunudgnansafivinelidesndnaesdaninguungil 5 esmgadiua  H9reeiudiniafiuinenluanin
U9IINIAAYLANTIBEARYNALTNHINWENMI (Luo and Mikitzel, 1996) WazNITLIIANINMIATLL ULSIHNNTA
ARLLATIAAWTTEARDINNTALTINUNLNNIINTNMUAUNE 14 BeAaaifaals (Kosson, 2003, Meir et al.,
1995) MNuNMINARBINANHIRgUssasAetinangnisiuinswinuudsassAauniANsTn e ageuas

annsnaieanInussENAfALlasLILANAA (Equilibrium modified atmosphere 138 EMA) xnzasls

atnsaluazisinig

wWinuuanaudeaIndndade Indiunszuaunisdnsas nunafeslefunanfiue - ussqlumzni
wararnpzniiaz 12 Alaniu udeisasnieuiiu 6 esrsadsatsiasljiRniamatulatinisussq innnsuseqnin
vau 5 Alaninlugeaunn 20 x 25 s FAMsTudusesuianandiauaesidn 9,700 cm’m’d” uarussqWinuau
10 Alanfulugeaunn 20 x 40 U dAnnsTuruzesuiaeandiauradigu 10,000 cm’m’d’ WFsLiguiuNIILIy
UssqWInUUAe 10 Alaniulunznimanafnaunm 15.5 x 18 x 11.5 ia Iaglaussqquiiludetnmiuny iuine
1 5 asAnaaides Tngussqnaninuaudaadmin 5 Alanfuadlunenine az 2 g9 dougeninuanudaaimin 10
Alanfuaneuudu ax 2 g9 Iae 1 govise 1 pznfidaudy 1 41 qusiveteenundinszinun e 2 49N
5 Ju InevinnnsdatFunniuiseandian anfuenlaeanlasd uazieniuealuge uaznmadanislasuulasnmunimenu
fne) Tiud wlefidudnisdenns (Suaunaiien 91 wh Wasud dand waziinlan) wedidusiniegoydaiiwin Ad
(L a b) AMAMNLLLLLS wazi3u1nsaLagaAasin

A
a = d’d’o’ L% a o 123 a o a'dl 1 o

Winu e duuinuss 5 AlanfudiBunnuisesndiauuazasuanlaaanlafnaniozannawindu 2.4
waz 4.9 wlafifumnaiu Winunwalsanduminussy 10 Atandu Ailfuuuiaesndiaulazafuaulaeen o
annaWiniy 2.6 waz 4.6 wefifusimuaidy (Fig. 1A) Bunueniuealugeddunussanwinuoudes 5 uaz 10
a o = v 3 o ] , o & o = v a X o o S o
Atanfuilanududuningy 50 ppm lugas 20 Supeaniafiuine uazduwliuinauludui 25 waz 30 udisedu
ANNLENDUAININ 120 ppm (Fig. 1B)

—a—5kg-CO2 ---A--- 5kg-02 0O 5kg @ 10kg
—e— 10kg-CO2 ---@--- 10kg-O2

200

20
[

pack (ppm)
= =
o a
o o

[
o
|

% Gas compositions
=
o
L

Ethanol concentration in

o
|

0 10 15 20 25 30

Storage time (days) Storage time (days)

Fifure 1 Changes of O, and CO, concentrations (A) and ethanol concentration (B) of 5-kg and 10-kg packages of

green bell pepper stored at 5 °C for 30 days.
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Figure 2 Percentages of weight loss of green bell Figure 3 Percentages of physical damages
pepper in basket without package (Ctrl) and in 5-kg of green bell pepper in basket without
and 10-kg packages stored at 5 “C for 30 days. package (Ctrl) and in 5-kg and 10-kg

packages stored at 5 °C for 30 days.
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Fifure 4 Ascorbic acid content (mg/100ml) changes of green bell pepper in basket without package (Ctrl) and
5- Kg and 10-kg packages stored at 5 °C for 30 days.
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