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Shelf Life Extension of Acetylene Treated Mature Green Banana by Highly Ethylene Permeable Films
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Abstract

Packaging of acetylene treated mature green banana by using highly ethylene permeable films (EP) was
studied. Three fingers of acetylene treated banana were packed in highly ethylene permeable bags (7 X 12
inch.), comparing with those packed in biaxially oriented polypropylene (BOPP), low density polyethylene (LDPE)
and Moderated OTR (PE-1) bags at storage temperature of 13 °C. The EP films and PE-1 film were developed at
National Metal and Materials Technology Center (MTEC). The 4 types of bags, e.g., BOPP, LDPE, PE-1 and EP
had OTR of 1200, 3000, 8700 and 8000 cc/mz.day; and the CO,TR of 3000, 12000, 34000 and 36000 cc/mz.day,
respectively. It was found that the EP and PE-1 bags slowed down ripening process of banana and prolong shelf-
life to 14-17 days. While bananas without bag had a shelf-life of 5-8 days and bananas in BOPP and LDPE bags
had a shelf-life of 4 days. Peel discoloration, unusual ripening and off-flavor were found in the BOPP and LDPE
bags. Inaddition, ethylene accumulation (3.3-4.5 ppm) were detected in both types of bags; whereas 0.4 ppm
was found in EP bags. Along 14 days of storage, percentage weight loss of bananas packed in PE-1 and EP bags
was less than 1%. Peel color of bananas in those bags reached ripening stage 5 (yellow with green tip) and
starch pattern 5 at day 14. The banana can further develop normal ripening process when removing from the
bags and storage at room temperature.
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Table 1 Gas transmission rates of BOPP, LDPE, PE-1 and EP films and package
) - - Permeability OTR of CO,TR of WVTR of
) Thickness WVTR OTR CO,TR )
Film () ) ) 5 ratio package** package** package**
(g/m’/day) (cc/m’/day) (cc/m’/day) ([3=Pm /P.,,)  (cclpkg.day) (cc/pkg.day)  (g/pkg.day)
BOPP 25+1 45+0.8 1200 + 100 3000 £ 100 25+0.1 130 £ 10 320 £20 0.50 £ 0.05
LDPE 55+1 6.5+0.5 3000 + 50 12000 + 1000 3.7+01 320+ 10 1200 + 20 0.70 £ 0.05
Moderate OTR
(PE-1) 26 + 1 21.0+£0.5 8700 + 200 34000 £ 500 4.0+0.2 900 + 10 3500 + 100 2.30+ 0.05
Highly ethylene
permeable films 35+ 1 23.0+£0.5 8000 £ 600 36000 + 2000 45+0.3 860 + 10 3800 + 100 2.50 +0.05
(EP)

Note: * tested at 23°C, 0%RH,

** Bags size 7X12 inch.
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Figure 1 Oxygen and carbon dioxide concentration Figure 2 Ethylene concentration (ppm/pack) in BOPP,
(%) in packages: BOPP, LDPE, PE-1 and EP bags LDPE, PE-1 and EP bags during storage at 13°C.

during storage at 13°C.
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Figure 3. Percentage weight loss of banana were Figure 4. B value (yellow) of banana were packed in
. . [¢] .
packed in difference bags and storage at 13°C BOPP, LDPE, PE-1 and EP bags during storage at 13°C.
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