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Effects of Ethanol Vapour Released in Active Modified Atmosphere Packages
as well as Packaging Perforation on Storage Quality of Fresh Bell Pepper
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Abstract

The research was undertaken to study effects of ethanol vapor released in active modified
atmosphere packages as well as packaging perforations on storage quality of fresh bell peppers
(Capsicum annuum) kept at 25°C for 7 days. An active system utilized was a sachet (active sachet) that
could control releases of ethanol vapor. The sachet was made of low density polyethylene (LDPE) and
aluminum laminated polyethylene (Al/PE) film. It contained a filter paper as a liquid ethanol carrier.
The sachet was packed into LDPE plastic bags together with pepper. perforated bag had 0.6% perforated
area i.e. individual hole diameter and number of holes were 3 mm and 30 holes, respectively.
Non-perforated bags contained the bell peppers without sachets were designated as control. Experimental
results showed that ethanol vapor was released from the sachet and accumulated in packages as well as
in pepper tissues. Concentrations in both phases were found higher in non-perforated bags compared to
those in the perforated ones. Whilst higher weight loss was measured among the peppers kept in
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perforated bag, firmness as well as green color was not clearly different regarding bag types. Perforated
bags could limit condensation in the bag. Higher microbial proliferation and rotten incidence were
observed in the control after being kept for 3 days. Whilst both plastic bags containing the sachets could
delay microbial proliferation compared to the control, microbial loads in the perforated bags were slightly
higher.

Keywords: active packaging, bell pepper, perforated plastic film, ethanol vapor controlled release sachet
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Figure 1 Ethanol vapour concentration levels accumulated in headspaces of either perforated or non-
perforated package (denoted with perforated 0.6% and non-perforated, respectively) (A) and
ethanol concentration levels accumulated in bell pepper tissues (B). Data shown represent
average with standard error bars (n= 4).
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Table 1 Effects of ethanol vapour accumulated in headspaces of either perforated or non-perforated
package (denoted with perforated 0.6% and non-perforated, respectively) on weight loss
percentage (A) firmness (B) and green colour (a* values). Data shown represent average with
standard error (n= 4 and 10 for weight loss as well as firmness and colour, respectively).

Quality . Storage time (days)
Packaging
parameters 1 3 5 7
Weight loss  Ctrl 2.13°%0.04 2.49°%0.95 2.76%1.17 3.49°+1.61
percentage
perforation 4.26°%0.22 4.40°10.83 4.26°10.04 4.73°10.38
Non-perforation ~ 2.57°10.56 2.57°t0.11 2.89°1+0.37 3.36°10.16
Firmness (N)  Ctrl 5.84°10.16 5.53°10.18 5.53°10.07 5.49°10.17
perforation 5.83°10.18 5.73°10.10 5.70°£0.08 5.83°%0.14
Non-perforation ~ 5.43°%0.18 5.42°%0.18 5.39°%0.19 5.16°%0.16
a* Ctrl -10.35°+£0.08  -8.68°X0.40  -8.94°X0.27  -10.80°%0.30
perforation -10.09°+0.18  -9.64°°+0.23  -10.53°%0.13  -9.91°°+0.42
Non-perforation  -10.21°£0.20  -9.90°%0.18  -10.45°%£0.14  -9.79*°%0.24

For individual quality parameters, data followed by the same letter presented are not significantly
different at the 5% level.
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Figure 2 Effects of ethanol vapour accumulated in headspaces of either perforated or non-perforated
package (denoted with perforated 0.6% and non-perforated, respectively) on microbial
proliferation measured in terms of total plate counts as well as yeast and mould. Data shown
represent average (n= 3).
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