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Abstract

This investigation aimed to study the effect of paraffin oil and polyethylene
bags used separately or in combination on storage quality of "Manfaluty" pome-
granate fruits during storage throughout 2012 and 2013 seasons. Fruits were
stored at 5 °C with 85-90% RH and room temperature at 22 = 5 C°. Generally,
the storage period in the present study was 45 days at room temperature and 90
days at cold storage. All treatments, namely, coating with paraffin oil, packing
with polyethylene bags and combination of both coating and packing, significant-
ly decreased weight loss % and decay % of stored Manfalouty fruits compared
with untreated fruits (control) under both storage conditions during 2012 and
2013 seasons. Concerning the chemical properties, total soluble solids (T.S.S) %
and acidity gradually increased with the progress of storage period, under all sto-
rage conditions during both tested seasons. At the end of storage period the
treated fruits with polyethylene bags + paraffin oil contained the lowest values of
T.S.S and acidity % while the untreated fruits (control) had the highest percen-
tage of both properties. Juice volume decreased with the extending of storage pe-
riod and reached the minimum values after 45 days at room temperature and 90
days under cold storage during both investigated seasons. The highest juice con-
tent was obtained by polyethylene packing + paraffin oil coating, while the low-
est content was found in untreated fruits (control).

Keywords: "Manfaluty" pomegranate, paraffin oil, polyethylene bags, cold storage,
room temperature.

Introduction to Annual Statistical of Ministry of

The total cultivated area of po-
megranate in Egypt reached 8080
hectare and produced about 42934
tons (FAO, 2012). Local pomegra-
nate cultivars are centered in Upper
Egypt especially in Assuit Governo-
rate since long period because of the
increased of land reclamation with
using new varieties which were intro-
duced to cover the increased amount
of export whereas, the total produc-
tion exceeded 613,000 tons according

Agriculture in 2012.

Pomegranate is worthwhile be-
cause it has some parts such as
leaves, roots, and flowers, which had
prominent in industry and medicine
for thousands of years (Feng et al.,
1998). Arils are the edible portion of
fruit include juice and seeds and they
are a rich source of minerals, sugars,
pectin, fibers, amino acids, ascorbic
acid, phytoestrogens, and above all,
polyphenolic flavonoids (Aviram et
al., 2000). Many clinical studies
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demonstrate that pomegranate con-
sumption contributes to prevent dis-
eases such as coronary heart disease
and some types of cancer (Malik et
al., 2005, Sumner et al., 2005).
Therefore, the increased demand for
pomegranate fruits is facing the scar-
city of international markets (Deepike
and Anwar, 2010).

Storage temperature is the most
important environmental factor af-
fecting on senescence of fruits, be-
cause it regulates the rate of physio-
logical and biochemical processes.
The effect of storage temperature on
keeping the quality of some pome-
granate cultivars was studied by
(Heikel ef al.,1966, Kader et al.,1984,
Al-Mughrabi and Bacha,1986).1t is
known that, the cold storage plays an
important role in prolonging shelf life
of many fruits and vegetables with
keeping their quality during storage.
For economically undeveloped coun-
tries, it 1s necessary to discover a
cheap and effective storage method to
increase its shelf-life by decreasing
the natural physiological deterioration
and preventing the activity of decay
organisms (Manning, 1996).

Edible coatings are applied on
fruits and vegetables to improve ap-
pearance, delay ripening, reduce wa-
ter loss and decay, and extend shelf
life (Saucedo-Pompa et al, 2007).
Coatings formed suitable atmosphere
around fruit’s surface for decreasing
respiration rate of fruit and can im-
prove the environmental conditions
such as temperature and humidity
(Baldwin et al., 1996).

Recently, several attempts were
conducted to prolong the marketing
season of pomegranate fruits, among
these attempts besides cold storage is
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the use of paraffin oil as natural
product and supports chilling or long-
life storage fruits by reduction of
transpiration. (Magashi and Bukar,
20006)

Modified atmosphere packaging
(MAP), is a dynamic process to mod-
ify the gaseous component inside a
package via the interaction between
the natural process of produce respi-
ration and permeation of gas over the
packaging film (Mahajan ef al., 2008,
Caleb et al., 2012). Moreover, atmos-
pheres inside the MAP prolong shelf-
life of fresh fruits by reduction the
metabolic activities such as ethylene
biosynthesis and respiration whereas,
this slows down biological and phy-
siological changes of produce like
softening, decay, senescence and the
rate of changes in texture, flavor, col-
or and nutritional quality attributes
(Mangaraj et al., 2011, Siddiqui et
al., 2011; Mahajan et al., 2014).

In recent years, many research-
ers are interest to study the improve-
ment of agriculture processes of po-
megranate such as post-harvest and
storage and marketing because it be-
came the most important fruits for
consumer from the nutritional and
health terms whereas, pomegranate
contains vitamins and minerals and a
lot of compounds that have high val-
ues of the antioxidants. Therefore ,
this study was focused on the impor-
tance of storage and marketing of
pomegranate fruits such as prolonged
storage life and marketing’s period by
using the edible coating (paraffin oil)
and modified atmosphere packaging
(polyethylene bags) and effect that on
physical and chemical properties of
fruits during cold storage and room
temperature.
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The aim of this research is achiev-
ing the following specific objec-
tives;

1. Prolonged the storage period
of pomegranate fruits with retention
the highest quality of marketing and
consumables with the lowest coast.

2. Investigation the effect of pa-
raffin oil and polyethylene bags on
physical and chemical properties and
storage quality of fruits.

3. Comparison of the effect of
cold storage and room temperature of
fruits quality.

Materials and Methods

Pomegranate fruits were col-
lected in maturity stage from orchard
of Pomology Department, Faculty of
Agriculture, Assiut University during
two seasons 2012 and 2013. Har-
vested fruits were directly transferred
to the laboratory in the same faculty.

The maturity signs of the fruit
were: the peel is red color and shiny,
full opening of the calyx, juice of
arils is deep red colored and TSS/TA
for juice arils (12/1). The fruits were
selected for uniformity of shape, size
and free of physical damage and in-
fections.

*Maturity index (TSS/TA): was
calculated based on the classification
made by (Martinez et al., 2012). Si-
mi-Sweet varieties: MI =12

Fruits were washed with run-
ning tap water, dipped in a 500 ppm
binomial solution and were left them
in air almost 10mins until dry. Expe-
rimental fruits were divided into four
similar groups. One group of each
was subjected to one of the following
treatments:-

1- Control
fI'llitS), T].

group (untreated
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2- Packing with polyethylene
bags, T,

3- Coating with thin layer of pa-
raffin oil, T;.

4- Coating with thin layer of pa-
raffin oil + packing in polyethylene
bags, T,

Each treatment was replicated
three times and each replicate put as
one layer in a carton box. The half of
experimental boxes were stored at
(5+1°C) and (90+5%) relative humid-
ity and the other, at room temperature
(2245C°). Changes in some physical
and chemical fruits properties were
determined every 15 days interval.
Physical and chemical properties
were measured as follow:

A- Physical properties:-

1-Fruit weight loss percen-
tage:

Each box was individually
weighted before storage to get the ini-
tial weight and then weighted after
each period of both storage condi-
tions. Fruit weight was recorded and
then percentage of weight loss was
calculated according to the following
equation:

Wi - WS
Fruit weight loss % = ---------- x 100
wi
Where; wi = initial fruit weight be-
fore cold storage.
ws = fruit weight at the end
of sampling period.

2-Fruit decay percentage:

The decayed fruits as percen-
tage were calculated according to the
following equation:

Total number of decayed fruits

Decay percentage = ----------------- x 100
Initial number of stored fruits
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3- Juice volume of 100(g)
arils: was determined in ml by Grad-
uated cylinder
B- Chemical properties:

1- Soluble Solids
(TSS%):

A refractometer was used to de-
termine the soluble solids content in
fruit flesh according to AOAC
(1990).

2-Total acidity % (TA):

It was determined according to
the method described in AOAC
(1990), 10ml of the extracted juice
was diluted to 100ml and titrated
against 0.1 N NaOH to pH 8.1.

3-TSS/Acid ratio: = _T.S.S

TA

Content

Statistical analysis:

The obtained data were tabu-
lated and statistically analyzed ac-
cording to the complete randomized
block design with three replicates
(Snedecor and Cochran, 1989) using
L.S.D test to recognize the signific-
ance of the differences among various
treatments means.

Result and Discussion
Storage period duration:

Under the present study
condition, the duration of storage pe-
riods were found about 45 days under
room temperature and 90 days for
cold storage.

A- Physical properties:

1- Weight loss %:

Data in Table 1 showed the
weight loss % in pomegranate fruits
during storage under room tempera-
ture and cold storage.

In general, by the progress of
storage period increased, the weight
loss % was increased under different
storage conditions. At the end of sto-
rage period, the results showed that,
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the treatments had positive effect on
decreased the percentage of weight
loss compared with control under
both storage conditions during the
two investigated seasons. In the first
season under room temperature, pa-
raffin oil treatment alone or in com-
bination with polyethylene pack gave
the high level of reduction on the
weight loss (23.67, 22.93%), respec-
tively whereas, in the second season,
combination between paraffin oil and
polyethylene pack (T4) was the leader
in reduction of weight loss (21.00 %)
compared with the other treatments
and control. At the end of cold sto-
rage period after 90 days, the results
demonstrated that, the polyethylene
pack alone or in combination with
paraffin oil, had significantly reduced
the weight loss T, (20.80,20.10%)
and T4 (20.30, 20.60%) in both suc-
cessive seasons, respectively com-
pared with paraffin and control.
These results are in line with the find-
ings of (Saftner, 1999, Nanda et al.,
2001)

The loss water from fruits dur-
ing storage period is a substantial
problem to shrinkage and weight loss
thus, the fruit could be damaged and
loss its quality (Ben-Yehoshua and
Rodeo 2003). Coatings were used
widely in fruits to reduce dehydration
and water loss, prevents shriveling in
fruit skin and delay the fruit ripening.
Coatings can act as a semi-permeable
barrier against oxygen, carbon dio-
xide, moisture so they can reduce the
rates of the respiration, water loss and
oxidation reaction (Baldwin et al.,
1999 and Park, 1999).

2-Decay%:

It is clear to notice from data in
Table 2 that, the decay % was in-
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creased with the prolonging of sto-
rage period under both storage condi-
tions in 2012 and 2013 seasons. At
the end of storage, the percentage of
decay reached to the highest value
with control compared with other
treatments whereas, the lowest value
of decay % was obtained by T,
(10.42, 10.02%) in room temperature
and (2.08, 2.08%) by cold storage, in
the two investigated seasons respec-
tively compared with the other treat-
ments and control.

The most observed, decay of
pomegranate fruits during storage are

mostly the cause of Penicillium sp
(Artes et al., 1998). Moreover, the
function of coating is a partial reten-
tion of gas exchange through the fruit
peel and inhibiting the action of ethy-
lene. Inhibition can give more pre-
vention against postharvest decay and
the water loss from the peel so de-
crease the incidence of decay during
storage (Elham and Sawsan, 2013).
The stored apple fruits in polyethelen
bags had minor percentage of decay
(El-Anany et al., 2009).

Table 1. Effect of polyethylene packs and paraffin oil on weight loss% during cold
storage at 5°C and room temperature at (2245 °C) of '""Manfalouty'" pome-
granate fruits during 2012 and 2013 seasons

Season 2012
Days of rz;’:: tempera- Days of cold storage
15day | 30day | 45day | Mea | 15day | 30day | 45day | 60day 90day | Mea
T 75days
reatment S S S n S S S S S n
Control (T;)| 13.65 | 17.50 | 35.13 {22.09| 9.00 | 14.33 | 16.73 | 20.63 | 24.00 | 27.73 1%7
Polyethy- 145
lene pack 10.73 | 18.93 | 25.50 [1839| 6.13 | 11.20 | 14.20 | 16.07 | 18.67 | 20.80 | |
(T3)
Paraffin 0.87 | 17.42 | 23.67 |16.99| 538 | 923 | 13.00 | 17.00 | 2023 | 2337 | 147
0il(T5) 0
E’;c)k”‘l 9.77 | 14.67 | 22.93 [15.79] 5.37 | 8.97 | 12.00 | 17.30 | 18.67 | 20.30 137'7
4
Mean 1201 | 17.13 | 25.88 [18.34| 647 | 10.93 | 13.98 | 17.75 | 20.39 | 23.05 153'4
LSD5% Treatment 1.81 LSD5% Treatment 2.28
Period 2.43 Period 2.86
Treatment X Period 4.82 Treatment X Period 5.74
Season 2013
Days of room temperature Days of cold storage
15day | 30day | 45day | Mea 15days 30day | 45day | 60da | 75day | 90day Mean
T S S S n S S ys S S
reatment
Control (T;)| 12.82 | 19.43 | 37.43 |23.23| 827 | 13.53 | 15.27 |20.13| 24.57 | 27.87 | 18.44
Polyethy-
lene pack 11.77 | 15.27 | 22.90 | 16.65| 5.73 | 10.67 | 13.67 |15.47]| 18.37 | 20.10 | 16.83
(Ty)
{’;r)afﬁ“"" 11.97 | 17.67 | 22.90 [17.51| 5.67 | 8.83 | 12.33 |16.33| 19.53 | 22.20 | 15.82
3
E’;c)k”‘l 8.67 | 14.67 | 21.00 | 14.78| 543 | 833 | 12.80 | 17.43| 18.67 | 20.60 | 11.71
4
Mean 11.56 | 16.76 | 24.24 [17.52]| 6.28 | 10.84 | 13.77 | 18.09| 20.53 | 24.69 | 15.70
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LSD5%  Treatment 1.68

LSD5%

Treatment 2.08

Period 2.11

Period 247

Treatment x Period 4.19

Treatment X Period 4.88

Table 2. Effect of polyethylene packs and paraffin oil on Decay % during cold sto-
rage at 5°C and room temperature at (22+5 °C) of "Manfalouty" pomegra-
nate fruits during 2012 and 2013 seasons

Season 2012
Days of room temperature Days of cold storage
Treatment 15days |30days | 45days | Mean | 15days | 30days | 45days | 60days | 75days | 90days | Mean
Control (T,) 12.50 | 20.83 | 22.92 | 18.75| 0.00 0.00 0.00 2.08 4.17 | 1042 | 2.78
Polyethylene |, 17 | 1042 | 16.67 | 1042| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 417 | 0.70
pack (T,)
E’;r)afﬁ“ ol | 508 | 833 | 1458 | 833 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 417 | 0.70
3

pack + oil (T,)| 2.08 833 | 1042 | 6.94 | 0.00 0.00 0.00 0.00 0.00 2.08 | 0.35
Mean 521 | 1198 | 16.15 | 11.11| 0.00 0.00 0.00 0.00 1.04 | 4.17 | 0.87
LSD5%  Treatment 2.99 LSD5% Treatment 1.21

Period 1.78 Period 1.61

Treatment X Period 3.7 Treatment X Period 3.12

Season 2013
Days of room temperature Days of cold storage
Treatment 15days | 30days | 45days | Mean | 15days | 30days | 45days | 60days | 75days | 90days | Mean
Control (T,) 6.25 | 16.67 | 20.83 | 14.58 | 0.00 0.00 0.00 4.17 | 10.42 | 16.67 |5.21
Polyethylene | (s | 104> | 1458 [1042| 0.00 | 0.00 | 0.00 | 417 | 625 | 833 |3.13
pack (T,)
E’;r)afﬁ“ ol 1 417 | 625 | 1350 | 695 | 0.00 | 000 | 000 | 208 | 417 | 625 | 208
3

pack + oil (T,)| 2.08 6.25 | 10.02 | 6.94 | 0.00 0.00 0.00 0.00 0.00 2.08 |0.35
Mean 4.69 9.90 | 14.06 | 9.55 | 0.00 0.00 0.00 2.08 4.17 6.77 | 2.17
LSD5%  Treatment 2.83 LSD5% Treatment 1.28

Period 2.11 Period 2.05

Treatment X Period 4.16 Treatment X Period 4.14

3-juice volume of 100(g) arils:

Data in Table 3 proved that, the
juice volume of "Manfaloty" pome-
granate fruits was decreased with the
storage period increasing for all
treatments during both tested seasons.
Significant differences found were
between treatments and control in dif-
ferent storage conditions during both
investigated seasons. Under room
temperature condition, T, treatment
gave the best effect of preserving the
reduction of juice volume during sto-

52

rage (75.67, 82.59 ml), in two succes-
sive seasons respectively. In cold sto-
rage, all treatments were retained the
juice volume higher as possible dur-
ing storage compared with control
which gave the lowest values (66.00,
65.33 ml), in both seasons respective-
ly and there were insignificant differ-
ences between treatments. These re-
sults are in line with the findings by
(Yaman, 2002, Sakhale and Kapse,
2012).
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Table 3. Effect of polyethylene packs and paraffin oil on juice volume (mg/ of 100 g
arils) during cold storage at 5°C and room temperature at (22+5 °C) of
"Manfalouty' pomegranate fruits during 2012 and 2013 seasons

Season 2012
Days of room temperature Days of cold storage
15days |30days | 45days | Mean | 15days | 30days | 45days | 60days | 75days | 90days | Mean
Treatment
Control (T)) 71.67 | 70.33 | 68.67 | 70.22| 72.67 | 71.33 | 70.33 | 68.67 | 66.33 | 66.00 | 69.22
l‘:;’l{ft(hTy')e“e 7433 | 7433 | 72.33 | 73.66 | 77.33 | 75.33 | 7433 | 73.00 | 70.67 | 70.33 | 73.50
2
paraffin oil (T3) | 77.00 | 75.00 | 72.33 | 74.78 | 78.33 | 76.33 | 74.00 | 73.67 | 70.33 | 70.00 | 73.78
pack +oil (T,) | 81.67 | 78.33 | 75.67 | 78.56| 82.67 | 80.67 | 77.33 | 82.33 | 73.33 | 72.00 | 78.06
Mean 76.17 | 74.50 | 72.25 | 74.31| 77.75 | 7592 | 74.00 | 74.42 | 70.17 | 69.58 | 73.64
LSD5% Treatment 2.24 LSD5% Treatment 2.26
Period 3.33 Period 3.14
Treatment XPeriod 5.13 Treatment X Period 5.2
Season 2013
Days of room temperature Days of cold storage
15days |30days | 45days | Mean | 15days | 30days | 45days | 60days | 75days | 90days | Mean
Treatment
Control (T;) | 76.33 | 75.84 | 73.67 | 75.28| 72.33 | 70.67 | 70.33 | 68.67 | 67.33 | 65.33 | 69.11
l‘:;’l{ft(hTy')e“e 78.33 | 77.67 | 77.00 | 77.67| 74.00 | 73.50 | 73.33 | 72.00 | 69.33 | 68.33 |71.75
2
Paraffin 0il(T;) | 81.67 | 80.67 | 80.03 | 80.89| 77.00 | 77.00 | 76.33 | 75.67 | 75.33 | 75.33 | 76.11
pack +o0il (T,) | 89.67 | 85.51 | 82.59 [ 8590| 79.33 | 78.33 | 77.67 | 77.67 | 76.00 | 75.33 | 77.39
Mean 81.50 | 79.92 | 78.38 [ 79.93| 75.67 | 74.88 | 74.42 | 73.50 | 72.00 | 71.08 | 73.59
LSD5% Treatment 2.33 LSD5% Treatment 2.15
Period 1.54 Period 1.91
Treatment X Period 3.44 Treatment X Period 3.55

B- Chemical properties

1- Total Soluble solids (T.S.S
%):

Data in Table 4 show the sea-
sonal changes of T.S.S % in "Manfa-
louty" pomegranate fruits as affected
by polyethylene bags and paraffin oil
treatments under cold and room tem-
perature storage. Generally, the ob-
tained results took approximately the
same trend for both storage condi-
tions during 2012 and 2013 seasons.
It could be notice that, TSS percen-
tage gradually increased in all stored
fruits with the extending the storage
period until 45 days at room tempera-
ture and 90 days under cold storage.
Moreover, at the end of storage pe-
riod the highest values of TSS con-
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tent were found in the juice of un-
treated fruits (16.33, 17%) at room
temperature and (16.33, 16.67%) at
cold storage during both investigated
seasons, respectively. On the other
hand, the treated fruits with paraffin
oil + polyethylene bags (T,) had sig-
nificantly the lowest values of TSS %
as compared with other treatments
(15.33, 16%) at room temperature
and (15.67, 15.67%) at cold storage
during both tested seasons, respec-
tively.

Pomegranate is a  non-
climacteric fruit of a low respiration
rate and recorded a slight decrease in
total sugar content during storage at
different temperatures. However, the
increasing in juice TSS was referred
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to the loss water of fruit then leading
to increase concentration of the so-
luble solids. The obtained data were

agreement with those found by (Kok-
sal, 1989, Nanda et al., 2001, Omay-

ma et al., 2014).

Table 4. Effect of polyethylene packs and paraffin oil on TSS (%) during cold sto-
rage at 5°C and room temperature at (22+5 C°) of "Manfalouty" pomegra-
nate fruits during 2012 and 2013 seasons

Season 2012
Days of room temperature Days of cold storage
M
Treatment 15days|30days | 45days | Mean | 15days | 30days | 45days | 60days | 75days | 90days | Mean
Control(T,) 14.67 | 1533 | 16.33 | 15.44 | 14.00 | 14.33 | 15.00 | 15.33 | 15.67 | 16.33 | 15.11
l‘:;’l{ft(hTy')e“e 13.67 | 1533 | 16.00 | 15.00 | 12.47 | 14.67 | 15.00 | 15.00 | 15.33 | 16.00 | 14.75
2

paraffin oil (T;) | 14.00 | 15.67 | 16.00 | 15.22 | 12.67 | 14.33 | 14.67 | 15.33 | 15.67 | 16.00 | 14.78
pack + oil (Ty) 13.33 | 15.00 | 15.33 | 14.55 | 13.00 | 14.67 | 15.00 | 14.67 | 15.67 | 15.67 | 14.78
Mean 13.92 | 15.33 | 16.08 | 15.11 | 13.03 | 14.50 | 14.92 | 15.08 | 15.58 | 16.00 | 14.85
LSD5%  Treatment 0.37 LSD5% Treatment 0.21

Period 0.4 Period 0.25

Treatment X Period 0.78 Treatment X Period 0.51

Season 2013
Days of room temperature Days of cold storage
15days | 30days | 45days | Mean | 15days | 30days | 45days | 60days | 75days | 90days | Mean
Treatment
Control (T)) 1533 | 16.00 | 17.00 |16.11| 15.00 | 15.33 | 15.67 | 16.00 | 16.33 | 16.67 | 15.83
l‘:;’l{ft(hTy')e“e 15.00 | 15.00 | 16.67 | 15.56| 14.33 | 15.33 | 15.00 | 15.33 | 15.33 | 15.67 | 15.17
2

paraffin oil (T;) | 15.33 | 15.67 | 16.67 | 15.89 | 14.67 | 15.33 | 15.00 | 16.00 | 16.00 | 16.00 | 15.50
pack + oil (Ty) 15.00 | 15.00 | 16.00 | 15.33| 14.00 | 15.00 | 15.67 | 15.33 | 15.67 | 15.67 | 15.22
Mean 15.17 | 1542 | 16.58 | 15.72| 14.50 | 15.25 | 15.33 | 15.67 | 15.83 | 16.00 | 15.43
LSD5%  Treatment 0.17 LSD5%  Treatment 0.17

Period 0.23 Period 0.23

Treatment X Period 0.44 Treatment X Period 0.44

2- Total acidity (% ):

Data in Table 5 illustrated that,
gradually decreased in acidity values
of the fruit, were observed during sto-
rage in all treated and control fruits
and reached the minimum values at
the end of storage period in the two
storage conditions. At room tempera-
ture, there were insignificant differ-
ences between T,, T; and control
while, T, had significant difference
compared with the other treatment
and control. The lowest values of
acidity were found in T, (0.80,
0.89%), while the highest values were
found in control (1.14, 1.05%) in the
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two successive seasons, respectively.
Similar tendency was observed dur-
ing cold storage condition in the two
tested seasons. The highest percen-
tage of acidity were measured in con-
trol (untreated) fruits (0.92, 0.84%)
while, the lowest values were found
in the treated fruits with paraffin oil +
polyethylene bags (T,) which had
(0.80, 0.65%) acidity during both
seasons respectively.

Organic acids in pomegranate
such as citric, malic, acetic, fumaric,
tartaric and lactic acids while, the
main acid accounting for terrible
acidity in pomegranate arils is citric
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acid. At storage, fruits still respire
and this process was consumed the
main acid content of fruits (citric ac-
id). For this reason, the acidity de-
creased during storage (Melgarejo et
al., 2000).

The obtained results are in line
with the findings of (Waskar et al,
1999, Artes et al., 2000).

Table 5. Effect of polyethylene packs and paraffin oil on total acidity (%) during
cold storage at 5°C and marketing condition at (22+5 C°) of "Manfalouty"
pomegranate fruits during 2012 and 2013

Season2012
Days of room tempera- Days of cold storage
ture
Treatment 15days | 30days | 45days | Mean | 15days | 30days | 45days | 60days | 75days | 90days | Mean
Control (T;) | 1.18 | 1.11 | 1.14 | 1.14 | 1.12 | 1.14 | 1.10 | 1.17 | 1.10 | 0.92 | 1.09
Polyethylene| o | 15 | 1411 | 14| 105 | 100 | 112 | 102 | 1.12 | 090 | 1.07
pack (T,)
paraffin 1.06 | 094 | 1.10 | 1.03 | 1.14 | 1.05 | 1.11 | 1.07 | 1.11 | 0.88 | 1.06
0il(T5)
E’;c)k”‘l 1.14 | 1.09 | 0.80 | 1.01 | 1.09 | 1.05 | 1.01 | 1.03 | 0.86 | 0.80 | 0.97
4
Mean 1.14 | 106 | 1.03 | 1.08 | 1.13 | 1.09 | 1.09 | 1.07 | 1.05 | 0.88 | 1.05
LSD5% Treatment 0.04 LSD5% Treatment 0.07
Period 0.05 Period 0.09
Treatment X Period 0.09 Treatment X Period 0.12
Season 2013
Days of room tem- Days of cold storage
perature
Treatment 15days |30days | 45days | Mean | 15days | 30days | 45days | 60days | 75days | 90days | Mean
Control (T;) | 1.14 | 1.08 | 1.05 | 1.09 | 1.19 | 1.07 | 092 | 093 | 0.74 | 0.84 | 0.95
Polyethylene | 15 | 119 | 100 | 1.08| 1.11 | 1.06 | 082 | 089 | 0.78 | 0.59 | 0.88
pack (T,)
?;r)afﬁ“ ol 1 111 ] 105 | 099 | 1.05] 1.13 | 1.09 | 094 | 085 | 0.74 | 059 | 0.89
3
?;‘Sk“’" 1.04 | 095 | 0.89 | 096 | 1.07 | 1.05 | 1.03 | 0.70 | 0.68 | 0.56 | 0.85
Mean 148 | 139 | 131 | 139 1.13 | 1.07 | 093 | 0.84 | 0.74 | 0.65 | 0.89
LSD5% Treatment 0.06 LSD5% Treatment 0.04
Period 0.09 Period 0.06
Treatment X Period 0.17 Treatment X Period 0.12

3- T.S.S/Acid ratio :-

Data in Table 6 showed that,
TSS/acid ratio increased by the pro-
longing the storage period in 2012
and 2013 seasons under both storage
conditions. This measurement de-
pends on the percentage of total so-
luble acid and acidity in fruits. In
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room temperature, the highest values
were found by T, (19.16, 17.98), re-
spectively in both seasons compared
with the other treatments and control
while, the lowest values were found
by control fruits (14.32 and 16.19)
during both seasons, respectively.
The same trend was observed under
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cold storage. At the end of storage,
untreated fruits (control) had the low-
est values of TSS/acid ratio (917.57
and 19.89) while, the highest values
were found by T, treatment (19.59
and 28.13) during both seasons, re-
spectively.

It 1s known that, during storage
there is antagonistic relation between

T.S.S and acidity while water loss
and TSS increase but acidity decrease
that due to the process of respiration
in fruits, thus, T.S.S/Acid ratio in-
creases too. The same line of results
was showed by (Javed et al., 1987,
Kays, 1997).

Table 6. Effect of polyethylene packs and paraffin oil on TSS/acid ratio during
cold storage at 5°C and marketing condition at (22+5 C°) of "Manfalouty"
pomegranate fruits during 2012 and 2013

Season 2012
Days of room tempera- Days of cold storage
ture
Treatment 15days | 30days | 45days | Mean | 15days | 30days | 45days | 60days | 7Sdays | 90days | Mean
Control (T)) 12.39 | 13.76 | 14.32 | 13.49| 12.47 | 12.56 | 13.61 | 13.07 | 14.29 | 17.57 | 13.93
Polyethylene
pack (T,) 11.19 | 13.65 | 14.41 |13.08| 10.84 | 13.32 | 13.35 | 14.77 | 13.68 | 17.78 | 13.96
paraffin
0il(T5) 13.24 | 16.68 | 14.55 | 14.82| 11.14 | 13.59 | 13.24 | 14.36 | 14.11 | 18.18 | 14.1
pack +oil (T,)| 11.66 | 13.78 | 19.16 | 14.87| 11.95 | 13.90 | 14.89 | 14.20 | 18.19 | 19.59 | 15.45
Mean 12.12 | 14.47 | 15.61 |14.07| 11.60 | 13.34 | 13.77 | 14.10 | 15.07 | 18.28 | 14.36
LSD5%  Treatment 0.76 LSD5% Treatment 0.67
Period 0.79 Period 0.6
Treatment X Period 1.53 Treatment X Period 1.64
Season 2013
Days of room tempera- Days of cold storage
ture
Treatment 15days | 30days | 45days | Mean | 15days | 30days | 45days | 60days | 7Sdays | 90days | Mean
Control (T)) 13.41 | 17.31 | 16.19 |15.64| 12.60 | 14.31 | 16.99 | 17.14 | 22.12 | 19.89 | 17.18
Polyethylene | 13 ¢ | 1563 | 1667 [15.12] 12,90 | 14.48 | 1840 | 17.28 | 19.62 | 26.42 | 18.18
pack (T,)
OPi*;(r;f)ﬁ“ 17.88 | 16.46 | 16.84 | 17.06| 12.94 | 14.04 | 15.97 | 18.85 | 21.56 | 27.11 | 18.41
3
pack + oil (T,)| 14.40 | 15.77 | 17.98 |16.05| 13.13 | 14.28 | 15.20 | 21.90 | 23.11 | 28.13 | 19.29
Mean 14.69 | 16.29 | 16.92 [ 1597 | 12.89 | 14.28 | 16.64 | 18.79 | 21.60 | 25.39 | 18.27
LSD5% Treatment 0.68 LSD5% Treatment 0.58
Period 1.05 Period 0.63
Treatment X Period 1.37 Treatment X Period 1.42
Conclusion whether under room temperature or

This study illustrated that, po-
lyethylene packing and paraffin oil
used separately or in combination,
prolongs the storage period and re-
tains the quality of pomegranate fruits
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cold storage. Whereas, the combina-
tion between polyethylene and paraf-
fin oil gave the best positive effect on
prolonging the storage period with
best fruits quality.
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