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Effect on shelf-life and quality of passion fruit with polyethylene packaging under

specific temperature
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Full ripe fruits of purple passion fruit were packed in perforated and non-perforated high density polyethylene (HDPE
0.03 mm, 0.05 mm, 0.08 mm) and low density polypropylene (LDPP 0.025 mm) and stored at ambient (26.5°C, 65.7%
RH) and 5°C. Fruits packed in perforated HDPE of 0.03 mm thickness showed a shelf-life of 28 days at 5°C as against
4 days for control. Quality and nutritional value of fruit were better preserved, but there was slight reduction in flavour
and colour of juice. The quality parameters, total soluble solids, titratable acidity, sugars and ascorbic acid contents were
at par with initial value even after 28 days of storage.
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Passion fruit (Passiflora edulis Sims)
belongs to the family Passifloraceae, of
which ‘Purple’ and ‘Yellow’ types are
common. Purple fruits (P. edulis Sims)
are grown in Meghalaya. The fruits are a
good source of vitamin C and they find
a ready market as fresh fruit and also
when processed into juices. Fruits of
passion fruit are very much prone to
shriveling and drying because fruits are
wet and having high moisture when picked.

To avoid shriveling and increase the
shelf-life, proper packaging and storage
condition should be of paramount impor-
tance. Adequate and proper packaging
protects the fruit from physical (firmness),
physiological (weight) and pathological
(decay) deterioration (Zagory and Kader
1988). Out of various packaging materi-
als, use of plastic film is very common for
packaging of fruits.

Apart from appropriate selection of
plastic film, thickness of plastic film is
also of vital importance in creating modi-
fied microenvironment around the packed
produce (Miller et al 1997). The present
investigation was carried out to identify
the suitable plastic film with appropriate
thickness for passion fruit packaging to
extend the shelf-life under specific tem-
perature.

Materials and methods

The studies were conducted during
the year 2004-05. Uniform and well ripe
purple passion fruits were harvested and
packed in perforated (6 perforation, 3 mm
in diameter) and non-perforated polyeth-
ylene bags (15 x 30 cm) of different
thickness viz., high density polyethylene
(HDPE 0.03 mm, 0.05 mm, 0.08 mm) and

low density polypropylene (LDPP 0.025
mm) and stored at ambient (26.5°C, 65.7
% RH) and at 5°C. Mouth of polyethyl-
ene bags was sealed to create microenvi-
ronment. Fruits in control were kept in
open floor. Twenty fruits per treatment
were used for recording observations. Ob-
servations were recorded at 10 days inter-
val up to 30 days. The cumulative physi-
ological loss in weight (PLW) of the fruit
was determined with formula given by
Srivastava and Tandon (1968), on the
basis of initial weight of the fruit and how
much loss in the weight occurred and
were expressed in per cent.

The fruit from different samples were
weighed and cut, and then juice was
extracted from the pulp by squeezing and
straining through muslin cloth, all under
aseptic condition. The juice per cent was
calculated on fresh weight basis. The juice
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obtained was weighed and then measured
with measuring cylinder and the density
of the juice was determined from the
weight divided by volume of the juice and
is expressed in g/cc. The total soluble
solids (TSS) content was determined with
Erma hand refractometer (0-32°Brix). The
tritratable acidity, the sugar and ascorbic
acid contents were determined as per
AOAC (1980).

The data were subjected to statistical
analysis as per the method of Gomez and
Gomez (1984). Least significant differ-
ence at 5% level was used for finding the
significant differences if any, among the
treatment means.

Results and discussion

The PLW of fruits increased with
increasing period of storage in all treat-
ments (Fig 1). Plastic packaging and stor-
age temperature were effective to check
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Fig. 1. Physiological weight loss (PLW) of passion fruit during storage
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the PLW. Fruits packed in different poly-
ethylene, stored at 5°C temperature re-
duced the weight loss to a great extent in
all the treatments as compared to those
stored at ambient temperature. Packaging
material and its thickness also has signifi-
cant effect on reduction of weight loss.
The minimum PLW (1.6-6.01%) was
observed in fruits stored at 5°C, packed in
perforated HDPE (0.03 mm) bags and
this was at par with perforated LDPP
(0.025 mm) bags (1.7-6.5%). The maxi-
mum weight loss (32.5%) was recorded in
control after 30 days of storage. At am-
bient temperature, perforated LDPP (0.025
mm) was most effective in minimizing the
weight loss (2.8%-6.8%) up to 20 days.
Minimum weight loss at low temperature
might be due to the retardation of the
process of transpiration and respiration.
Storing fruits in plastic film or bag with
micro perforation at lower temperature
creates modified atmospheric conditions
(Mattheis and Fellman 2000), which re-
tard the rate of respiration, transpiration,
ethylene evolution (Moleyar and
Narasimham 1994) and subsequently re-
sulting in better quality retention during
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Fig. 2. Decay loss in passion fruit during storage

storage (Joon Neeraj and Bhatia 2003)
Decay loss increased with the in-
crease in period of storage in all packag-
ing treatments (Fig. 2). Decaying of fruits
started from 4" day in control at ambient
temperature and on 10" day it reached

45.2%. The decay loss was significantly
lower at low temperature (5°C) as com-
pared to ambient temperature in all the
packaging materials including control.
After 10 days, there was no decay in the
fruits packed in perforated HDPE (0.03

Table 1. Juice quantity, juice density, total soluble solids (TSS) and acidity in passion fruit packed and stored in different polyethylene at

different temperatures

Juice, % Juice density TSS, °Brix Acidity, %

PF film AT 5°C AT 5°C AT 5°C AT 5°C

10d 20d 10d 20d 30d 10d 20d 10d 20d 30d 10d 20d 10d 20d 30d 10d 20d 10d 20d 30d
Non perforated 32.8% 1.1% 14.2% 2.88%
HDPE 30.2 26.0 30.7 259 21.0 1.06 1.00 1.03 1.00 096 122 10.6 13.1 13.1 119 1.79 1.94 2.82 3.13 2.67
0.03mm
HDPE 30.5 232 302 242 194 1.03 088 097 096 092 11.7 10.3 13.0 13.1 11.4 1.78 1.97 2.70 2.76 2.69
0.05mm
HDPE 30.1 23.0 28.6 245 19.2 1.01 090 097 095 090 129 10.1 12.5 12.8 10.7 1.82 2.04 2.72 2.74 2.35
(0.08mm)
LDPP 29.1 254 30.8 262 21.0 1.01 091 1.02 097 094 122 10.8 13.1 13.6 11.8 1.89 1.91 2.80 2.83 2.64
(0.025mm)
Perforated
HDPE 309 27.2 328 27.6 258 1.10 1.02 1.05 1.00 1.00 123 11.1 14.1 149 124 198 2.04 3.00 3.23 2.78
(0.03mm)
HDPE 30.3 252 31.5 264 21.0 1.05 090 1.03 1.00 098 12.1 10.9 14.0 13.7 11.4 1.94 2.07 2.90 2.92 2.69
(0.05mm)
HDPE 303 249 30.1 26.0 21.0 1.03 097 1.05 098 096 12.6 10.8 14.0 13.1 11.3 1.70 2.07 2.76 2.84 2.55
(0.08mm)
LDPP 303 284 312 289 244 1.06 097 1.06 1.01 098 132 11.3 14.1 145 12.8 1.89 2.04 2.90 293 2.74
(0.025mm)
Control 258 - 273 - - 090 - 092 - - 109 - 113 - - 140 - 197 - -
SEm =+ .1 1.2 1.1 1.2 1.1 0.01 0.0 0.02 0.01 0.012 0.53 049 0.23 0.29 0.34 .013 .010 0.11 .014 0.11
CD (0.05) 23 24 23 24 24 005 004 005 NS NS 1.58 1.04 0.69 0.88 1.02 .04 .032 .036 .041 0.36
* Initial values, AT : Ambient temp (15-28°C), d : days, (n = 3)
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mm) and LDPP (0.025 mm) at low tem-
perature. The minimum decay loss of 0.00-
9.66%, followed by 0.00-10.11% upto 30
days of storage was recorded in fruits
packed in perforated HDPE (0.03 mm)
and LDPP (0.025 mm) at low tempera-
ture, respectively. The reduced decay loss
may be attributed to limited permeability
of gases (CO, and O,) and water vapour
which can interplay with physiological
processes of fruit. The results are in ac-
cordance with reports of Ben-Yehoshua
et al (1999). Higher decay loss at higher
temperature may be due to rapid drop of
respiration rate at higher temperature, due
to destruction and death of the tissue
(Adsule and Tandon 1983).

Juice content and juice density did
not change significantly in all the treat-
ments up to 10 days of storage (DOS) and
afterwards showed a decreasing trend on
20 and 30 DOS under ambient and low
temperature conditions (Table 1). The
maximum juice content (32.8%) was
recorded in non-perforated HDPE (0.03
mm) followed by LDPP (31.8%) at low
temperature on 10" day of storage. Even
upto 30 DOS, there was not much dete-
rioration in juice content in both the pack-
aging materials (27.7%) at low tempera-
ture. Higher juice content in this treat-
ment may be attributed to less water loss
from fruits due to evaporation and tran-
spiration, which was also reflected in
decreased fruit loss in the same treatment.
However, in contrast juice density was

found higher (1.06 g/cc) at ambient tem-
perature as compared to low temperature
storage after 10 days, afterwards it de-
creased drastically at ambient tempera-
ture. After 30 DOS the maximum density
was found in fruits packed in non perfo-
rated HDPE (0.03 mm) stored at 5°C,
which was significantly higher than any
other treatments. TSS, acidity and total
sugars increased during storage upto 20
days and there after a slight decline was
noticed in case of low temperature stor-
age, while in case of ambient temperature
declining started even at 10™ day of stor-
age. The maximum TSS (14.93%Brix),
acidity (3.23%) and total sugars (9.4%)
were recorded in fruits packed in perfo-
rated HDPP (0.03 mm), followed by LDPP
(0.025 mm) at low temperature on 20®
day of storage. However, at 30 DOS
perforated LDPP (0.025 mm) showed
maximum TSS (12.80°Brix), whereas
HDPE (0.03 mm) had maximum acidity
(2.8%) and total sugars (8.3%), which
were at par with initial value. This in-
crease in TSS followed by slight decline
might be due to conversion of reserved
starch and other polysaccharides to soluble
form of sugar during storage. Similarly,
the pattern of conversion of total sugars
may be due to metabolic transformation
in soluble compounds and more conver-
sion of organic acid into sugar. These
findings are also in close conformity with
the findings of Singh and Narayan (1999).

Ascorbic acid content of fruits de-
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creased with increasing period of storage
in all the treatments (Table 2). Fruits
packed in polyethylene and stored at lower
temperature maintained higher ascorbic
acid content as compared to ambient tem-
perature irrespective of treatments. Mini-
mum ascorbic acid content was observed
in control at ambient temperature whereas,
maximum (24.7 mg/100 g pulp) was ob-
served in fruits packed in perforated HDPE
(0.03 mm) at lower temperature, which
was at par with initial value (24.71 mg/
100 g pulp). Perforated HDPE (0.03 mm)
packing and storage at lower tempera-
tures maintained higher ascorbic acid (20
mg/100 g pulp) content than any other
treatments even after 30 DOS. Decrease
in ascorbic acid might be due to enzy-
matic oxidation of L-ascorbic acid to
dehydro ascorbic acid (Mapson (1970).
Higher ascorbic acid at lower temperature
packed in perforated HDPE (0.03 mm) up
to 30 days could be attributed to low rate
of physiological process accompanied by
lower respiration rate and transpiration
losses compared to other treatments
(Miller and McDonald 1989).

It can be concluded that shelf-life of
‘Purple’ passion fruit can be extended
upto 28 days with good colour, appear-
ance and quality by storing at 5°C tem-
perature followed by packing in perfo-
rated HDPE (0.03 mm) bags.
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