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Abstract

This study was carried out during 2011 and 2012 seasons on "Manfalouty"
pomegranate cv. grown at the experimental orchard of Pomology Department,
Faculty of Agriculture, Assiut University. The objectives of this study were ex-
amining the effects of pre-harvest spray with CaCl, (4%) and GA3 (100 ppm) as
well as post-harvest treatments with jasmine oil (2.5 cm’/L), olive oil (2.5
cm’/L), fiber gard (20 cm’/L) and wrapping individually fruit with food polyole-
fin stretch as an improving effect in physicochemical characteristics of "Manfa-
louty" pomegranate cv. during storage under room temperature (22+5°C). The
experiments were set up on split-plot arrangements in complete randomized
block design (CRBD), with three replicates, 20 fruits each. According to the ob-
tained results of this study, it could be deduced that pre-harvest spray with GA;
(100 ppm) gave in general, the best results on improving physical and chemical
characteristics, followed by CaCl, (4%) during the two growth seasons, as well
as wrapping individually fruits with food polyolefin stretch gave the best quality
during shelf-life period, followed by dipping fruits in both jasmine oil or olive oil
and fiber gard during fruit storage under room temperature. Therefore, the au-
thors recommended with wrapping individually fruits to keep fruits with good
quality during fruit storage under room temperature.

Keywords: GAz;, CaCl,, Manfalouty pomegranate, natural oils and food polyolefin
stretch

Introduction

Pomegranate cultivars (Punica
granatum L.) are grown in many dif-
ferent regions, mainly in subtropical
Mediterranean region. "Manfalouty"
pomegranate cv. is considered one of
the most important pomegranate cvs.
grown successfully in Egypt, mainly
in Assiut Government. In recent
years, production and consumption of
pomegranate fruits are increasing rap-
idly due to the health benefits pro-
duced by the very high content of
bioactive phytochemicals of the fruits
(Opara et al., 2009 and Vinda-Martos
et al.,2010).

Pomegranate fruits contain a
substantial amount of polyphenols of
high biological value including fla-
vonoids (anthocyanins, flavonols),
hydrolysable tannins (ellagitannins,
gallotannins)  condensed  tannins
(proathocyanidins),  Fawole and
Opara, 2013a, b. Despite these health
benefits, pomegranate consumption is
still limited due to the difficulty of
extracting the arils (pomegranate
grains).

These polyphenols exhibit vari-
ous biological activities such as
eliminating free radicals, inhibiting
oxidation and microbial growth and
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decreasing the risk of cardio- and
cerebra vascular diseases and some
type of cancers (Mena ef al., 2011).

Furthermore, the incidence of
post-harvest losses and poor keeping
quality of pomegranate fruits are
largely attributed to the high sensitiv-
ity of their fruits to temperature be-
low 4°C and above 10°C (Nanda et
al., 2001). The storage temperature
recommended for pomegranates var-
ies from 5 to 7.5°C with shelf-life
from 8 to 16 weeks depending on cul-
tivar (Arendse et al., 2014).

Mphahlele et al. (2016) reported
that commercially pomegranate fruits
were packed in ventilated carton with
polyliner referred to as passive modi-
fied atmosphere packaging (MAP),
individual shrink wrap and open top
carton (control) and stored under
740.5°C and 92+2% RH for 4
months. Incidence of physiological
disorders and changes in biochemical
properties, phenolic compounds, total
phenols, total flavonoids, total tan-
nins, total anthocyanins, antioxidant
activity and vitamin C were analysed
monthly. The results showed that
fruits stored under polyliner and indi-
vidual shrink wrapped significantly
minimized weight loss compared to
control. Amongst phenolic com-
pounds identified, calcium and rutin
increased in fruits packed inside poly-
liners and individual shrink wrap af-
ter 4 months. Total phenolic and total
tannins declined in fruits stored under
polyliner and individual shrink wrap
after 3 months. Furthermore, total an-
thocyanin was significantly higher in
fruits packed in MAP than individual
shrink wrap fruits.

Among different elite horticul-

tural practices, growth regulators
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have been used to increase fruit yield
and fruit quality of applying GA; on
pomegranate plants to improve plant
growth, yield, fruit quality parameters
have been studied by Singh et al.,
2003; Khalil and Aly, 2013 and
Korkmaz et al., 2016.

Korkmaz et al. (2016) demon-
strated that spraying calcium nitrate
(2% or 4%) and GA; (50 & 75 ppm)
on pomegranate cv. Hicaznar has
been increased the fruit yield by both
doses of calcium nitrate and the sec-
ond dose of GA; (75 ppm) in the 1%
year, while GA; at 50 ppm had an
improving effect in the 2" year.

Currently, there is a trend to-
wards healthier diets. Modified at-
mosphere packaging (MAP) is typi-
cally used for maintaining quality of
fruits, mainly, healthier fruits such as
pomegranate fruits. The use of MAP
shows down physiological processes
such as transpiration and respiration
rate. Furthermore, relatively low
oxygen concentration within the
MAP may decrease the activity of the
oxidizing enzymes (polyphneol oxi-
dase, glycolic oxidase and ascorbic
acid oxidase) meanwhile prolong the
shelf life of stored fruits (Aries et al.,
2000 and Arendse et al., 2014).

Selcuk and Erkan (2016) stud-
ied the effect of two different types of
modified  atmosphere  packaging
(MAP) on the physiochemical prop-
erties, biochemical composition and
storage quality of sweet pomegranate
cv. "Beynan" during long-term stor-
age. they found that the MAPs sig-
nificantly reduced weight loss and
external  physiological  disorders,
maintained visual quality and pre-
vented the decline of skin colour.
During storage period, O, levels de-
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creased and CO, levels increased in-
side the MAPs packaging compared
to the control fruits.

Furthermore, MAP technology
has been successfully used to main-
tain post-harvest quality and to pro-
long the storage period of many
fruits. By creating higher CO, and
lower O, concentration in the sur-
rounding atmosphere of the fruits,
decay, respiration rate, ethylene pro-
duction and enzymatic activity can be
controlled resulting in an increase in
shelf life quality (Caleb et al., 2012
and Selak and Erkan, 2014, 2015).

Calcium (Ca®") has been exten-
sively reviewed both as an essential
element for its potential role in main-
taining post harvest quality of fruits
by contributing to the linkage be-
tween pectic substances within cell
wall (Arhtas et al., 2010). It is also
involved in reducing the rate of se-
nescence and fruit ripening (White
and Broadley, 2003; Mahajan and
Dhatt, 2004 and Lara et al., 2004).

Therefore, the objective of this
study was to examine the effects of
pre-harvest spray with GA; & CaCl,
and post harvest treatments with jas-
mine oil, olive oil, fiber gard and
wrapping fruits and the combination
of these treatments as modified at-
mosphere packaging of pomegranate
fruit on physical and chemical char-
acteristic under room temperature
storage.

Materials and Methods

Two main experiments of this
study were carried out during two
successive seasons 2011 and 2012 on
"Manfalouty" pomegranate cultivars
grown at the experimental orchard of
Pomology Department, Faculty of
Agriculture,  Assiut  University.
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Healthy trees and uniformely in
growth were selected for this study.
The trees age was approximately 35
years old at the beginning of the ex-
periment and they were planted of
5x5 m apart. As indicated before, the
objectives of this investigation were
to study 1) the effect of pre-harvest
treatments with both CaCl, and GA;
on some physical and chemical char-
acteristics of pomegranate fruits. 2)
the effect of these pre-harvest treat-
ments on shelf life properties of
pomegranate fruits during storage
under room temperature. 3) the effect
of post-harvest treatments with jas-
mine oil, olive oil, fiber gard and
wrapping individually fruit with food
polyolefin stretch and as well as the
interactions between the pre-harvest
and the post harvest treatments on
fruit quality during storage under
room temperature.
The first experiment
This experiment was conducted
as field work to achieve the pre-
harvest treatments as follows:
1- Untreated trees (sprayed with
tap water) control fruits).
2- Sprayed trees with 100 ppm
GAs.
3- Sprayed trees with 4% CaCls,.
Both CaCl, (4%) or GA; (100
ppm) was sprayed twice time on the
trees throughout the two studied sea-
sons, the 1% application time was two
months (2/6/2011 and 2/6/2012 sea-
sons) after fruit set of pomegranate
trees and the 2™ time of spraying was
a month later of the 1* application
time.
The second experiment:
It was conducted to examine the
effect of post-harvest treatments on
physiological  characteristics  of
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pomegranate fruits under room tem-
perature. The post-harvest treatments
were carried out at the laboratory at
Dept. of Pomology commercial ripe
fruits were harvested and immedi-
ately were transported to the labora-
tory. After cleaning fruits and al-
lowed to air dry, they were divided to
five groups for storage under room
temperature (22+5°C) as follows:

1- Untreated fruits (control of stored
fruits).

2- Dipping fruits in jasmine oil (2.5
cn’/L).

3- Dipping fruits in olive oil (2.5 cm’/L).
4-Dipping fruits in fiber gard (20 cm’/L).
Individually wrapping fruits with
food polyolefin stretch.

Samples of the stored fruits bi
weekly were taken for assessment the
physical and chemical characteristics
of fruits as follows:

1- Fruit weight (g).

2- Fruit peel (g)

3- Arils (pomegranate grains) whight
(2)

4- Fruit weight loss %.

The fruits of each replicate
treatment were individually weighed
before storage to get the initial weight
(iw), then the sample fruit weight
(sw) after each biweekly interval pe-
riod of storage. Thereafter, the per-
centage of fruit weight loss was cal-
culated according to the following
equation:

W — SW

Fruit weight loss % = x 100

Where: iw= initial fruit weight
before storage

sw= fruit weight at the end of
sample period.
5- Juice volume (cm’/100 ml g of ar-
ils (pomegranate grains).
6- Total soluble solids % (TSS%)
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The total soluble solids % were
determined using a hand refractome-
ter.

7-  Titratable
(TA%)

It was determined by titrating 10

ml juice with ph.ph. as an indicated
against 1.0 N NaOH and calculated as
grams of citric acid/100 ml juice ac-
cording to the method described in
A.O.A.C. (2000).
8- Total soluble solids acid ratio
(TSS/TA ratio). This ratio was
determined by obtaining the ratio
between total soluble solids and
percentage of acidity.

Total sugar (reducing, non-
reducing and total sugars) were
determined using Lyne and Eynon
methods as described in the
A.O.A.C. (1975).

Statistical analysis:

The experiments were set up in
split-split plot arrangements at two
levels in complete randomized block
design (CRBD) with three replicates,
20 fruits each, whereas, pre-harvest
treatments were the whole plots (A),
the 1% level of splits was the post
harvest treatments (B) and the 2"
level of splits was the storage periods
(C) according to Snedecor & Cochran
(1980) and Gomez & Gomez (1984).
Results and Discussion

The obtained results of this re-
search will focus on the effect of pre-
harvest spraying with GA; (100 ppm)
and CaCl, (4%) as well as the post-
harvest treatments with jasmine oil
(2.5 ecm’/L), olive oil (2.5 cm’/L), fi-
ber gard (20 cm’/L) and individually
wrapping fruits with food polyolefen
stretch (all the post-harvest treat-
ments as modified atmosphere pack-
aging of MAP of pomegranate fruits)

acidity percentage
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on the physical and chemical charac-
teristics of "Manfalouty" pomegran-
ate fruits stored under room tempera-
ture during 2011 and 2012 seasons.

1- Effect of pre- and post-harvest
treatments on some physical char-
acteristics of pomegranate fruits
stored under room temperature:

1.1- Effect of fruit weight:

Data presented in Table (1) in-
dicated that the pre- and post-harvest
treatments resulted in significant in-
crease in fruit weight of Manfalouty
pomegranate cv., compared with un-
treated (control) fruits in 2011 and
2012.

Table 1. Effect of pre- and post-harvest treatments on fruit weight (g) of ""Manfa-
louty" pomegranate cv. under room temperatures during 2011 and 2012 sea-

sons.
Pre-harvest | Post-harvest 2 011 season 2 012 season
Treatments | Treatments Periods C Periods C
A B Ze‘ro 1 Mean Ze‘ro 1 ) Mean
point point
(0] 301.8 287.2 248.8 279.3 516.7 | 386.7 | 345.3 | 416.2
Jasmine oil 366.9 319.9 301.7 329.5 474.8 |371.9 | 332.1| 3929
Control Olive oil 363.4 326.8 267.1 319.1 479.7 | 3754 |311.7| 388.9
Fiber gard 336.9 301.9 260.5 299.8 403.5 |323.8 | 322.8| 350.0
Wrapping 390.9 365.8 305.4 354.0 510.6 |412.6 |371.9| 431.7
Mean 352.0 320.3 276.7 316.3 477.1 |374.1 | 336.8 | 396.0
(0] 421.7 377.1 297.0 365.3 6454 |497.0|478.6 | 540.3
Jasmine oil 398.3 360.7 277.4 345.5 772.2 | 634.6 | 573.6 | 660.1
GA; (100 Olive oil 457.8 423.8 294.8 392.1 845.4 | 688.9 | 586.9 | 707.1
ppm) Fiber gard 429.4 410.6 362.8 400.9 767.4 |639.0|592.6 | 666.3
Wrapping 436.7 418.1 328.1 3943 825.1 |696.3 | 6259 | 715.8
Mean 428.8 398.1 312.0 379.6 771.1 | 631.2|571.5| 657.9
(0] 347.8 312.2 255.3 305.1 600.3 |456.4|421.0 | 492.6
Jasmine oil 388.1 351.3 223.5 321.0 553.4 | 4259|3533 | 444.2
CaCl, (4%) Olive oil 360.5 335.1 262.1 319.2 600.1 [490.0 |463.3 | 517.8
Fiber gard 373.9 354.8 252.8 327.2 525.1 |[406.4 | 390.1 | 440.5
Wrapping 386.7 367.0 317.7 357.1 561.4 |459.1 |415.2| 478.6
Mean 371.4 344.1 262.3 325.9 568.0 |447.5|408.6 | 474.7
Mean 384.1 354.2 283.7 605.4 |484.3|439.0
(0] 357.1 325.5 267.0 316.5 587.5 |446.7 | 415.0 | 483.0
Jasmine oil | 384.4 344.0 267.5 332.0 600.1 |[477.5]|419.7| 499.1
Mean Olive oil 393.9 361.9 274.7 343.5 641.7 | 518.1 |454.0 | 537.9
Fiber gard 380.1 355.8 292.0 342.6 565.3 |456.4 | 4352 | 485.6
Wrapping 404.8 383.6 317.1 368.5 632.4 |522.71471.0| 542.0
L.S.D. 0.05
A (Pre) 13.5 19.5
B (Post) = 17.5 25.1
AB = 30.2 43.5
C (Period) = 13.5 19.5
AC = 23.4 n.s
BC = n.s n.s
ABC n.s n.s

Concerning, pre-harvest spray-
ing with GA; or CaCl, on fruit
weight, it was obviously that the
group of fruits sprayed with GA;
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(100 ppm) gave the heaviest fruit
weight (428.8 & 771.1 g), followed
by the group of fruits sprayed with
CaCl, 4% (371.4 & 568.0 g), then the
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group of untreated (control) fruits
gave the lowest value of fruit weight
(352.0 & 477.1 g) in both season
2011 and 2012, respectively. As well
as the pre-harvest treatment showed
the same trend on the fruit weight at
the end of storage period of stored
fruits under room temperature during
the two studied seasons, compared
with untreated (control) fruits.

Within the group of untreated
(control)  fruits, wrapping fruits
showed the heaviest fruit weight
(354.0 & 431.7 g), followed by
treatment with jasmine oil (329.5 &
392.9 g), thereafter treatment with
olive oil (319.1 & 388.9 g), then un-
treated fruits gave the highest fruit
weight (279.4 & 416.2 g) in season
2011 and 2012, respectively.

Within the group of fruits
sprayed with GAj;, wrapping fruits
gave the highest value of fruit weight
(394.3 & 715.8 g), while untreated
fruits resulted in the lowest value of
fruit weight (365.4 & 540.3 g), in
seasons 2011 and 2012, respectively.

Within the group of fruits
sprayed with CaCl,, wrapping fruit
induced the highest fruit weight
(357.1 g) in the 1* season, while
treatment with olive oil resulted in
the heaviest fruit weight (517.8 g) in
the 2™ season, followed by untreated
fruits (492.6 g), compared with un-
treated fruits stored under room tem-
perature.

In general, wrapping fruits re-
sulted in the heaviest fruit weight,
while untreated fruits showed the
highest fruit weight as response to the
effect of pre- and post-harvest treat-
ments on pomegranate fruits stored
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under room temperature. The positive
effects of pre-harvest spraying with
GA; or CaCl, could be due to the
pomotive effects of both of them on
plant growth, increasing yield and
fruit weight as found by Singh et al.,
2003; Khalil and Aly, 2013 and
Korkmaz et al., 2016).

1.2- Effect of peel weight:

Data recorded in Table (2) re-
vealed that all pre- and post-harvest
treatments induced significant effects
on peel weight of Manfalouty pome-
granate fruits during their shelf-life
under room temperature in 2011 and
2012 seasons.

Concerning the effect of pre-
harvest treatments on peel weight, it
was clear that spraying GAjz (100
ppm) resulted in heaviest peel weight
(144.8 and 245.5 g, respectively), fol-
lowed by spraying CaCl, (4%) (125.0
& 182.8 g) in seasons 2011 and 2012,
respectively, compared with un-
treated fruits.

Regarding to the effect of post-
harvest treatments on peel weight of
pomegranate fruits under room tem-
perature, it could be deduced that
wrapping fruits gave the best treat-
ments in both the group of untreated
fruits and group of pre-harvest fruits
sprayed with CaCl,, while spraying
fiber gard on group of fruits sprayed
with GAj; gave the best heaviest
weight in season 2011, on the other
hand, wrapping fruits in group of un-
treated fruits, as well as spraying
olive oil gave of treated with GA; and
untreated fruits of gave of treated
fruits with CaCl, gave the best results
under room temperature in season
2012.
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Table 2. Effect of pre- and post-harvest treatments on peel weight of "Manfalouty"
pomegranate fruits under room temperatures during 2011 and 2012 seasons.

Pre-harvest | Post-harvest ?011 Season ?012 Seasonl
Periods C Periods C
Treatments | Treatments Zero Mean | Zero Mean
A B . 1 2 . 1 2
point point
(0] 99.6 116.8 | 105.0 | 107.1 | 172.1 [134.2(124.1| 143.5
Jasmine oil | 121.1 | 137.1 | 113.8 | 124.0 | 158.1 |129.6|116.6| 134.8
Control Olive oil 122.8 | 123.0 | 969 | 114.2 | 1455 |119.5(115.2| 126.7
Fiber gard 1122 | 117.0 | 1145 | 114.6 | 143.8 |112.1|103.1| 119.7
Wrapping 132.4 | 133.7 | 112.9 | 1263 | 177.5 |146.1|132.2| 151.9
Mean 117.6 | 125.5108.6 | 117.2 | 159.4 |128.3|118.2| 135.3
(0) 142.3 | 138.4 | 108.9 | 129.9 | 207.5 |168.0|155.1| 176.9
Jasmine oil | 1354 | 1464 | 1156 | 132.5 | 251.8 |188.8|162.5| 201.0
GA; (100 Olive oil 154.6 | 169.8 | 112.0 | 145.5 | 274.6 |195.8|166.8 | 212.4
ppm) Fiber gard 1454 | 1852 | 141.4 | 157.3 | 247.6 |179.4|165.8| 197.6
Wrapping 146.3 | 185.5 | 119.8 | 150.5 | 246.1 |205.5({179.1| 210.2
Mean 144.8 | 165.1 | 119.6 | 143.2 | 245.5 |187.5[165.9| 199.6
(0] 117.4 | 1514 | 99.2 | 122.7 | 201.5 |151.9|141.8| 165.1
Jasmine oil | 133.1 | 129.8 | 104.1 | 122.3 | 182.7 |143.4|116.1| 147.4
CaCl, 4%)| Olive oil 120.5 | 136.4 | 99.8 | 118.9 | 188.4 |154.1|142.8| 161.8
Fiber gard 124.6 | 131.9 | 96.1 | 117.5 | 165.8 |136.6|130.8 | 144.4
Wrapping 129.6 | 135.2 | 125.3 | 130.0 | 175.3 |153.9|151.8| 160.3
Mean 125.0 | 136.9 | 104.9 | 122.3 | 182.8 | 148.0|136.7| 155.8
Mean 129.2 | 142.5 | 111.0 195.9 [154.6]140.3
(0] 119.8 | 135.5]104.4 | 119.9 | 193.7 |151.4|140.3| 161.8
Jasmine oil | 129.9 | 137.8 | 111.2 | 126.3 | 197.5 |153.9(131.7| 161.1
Mean Olive oil 132.6 | 143.1 | 102.9 | 126.2 | 202.8 | 156.5|141.6| 167.0
Fiber gard 127.4 | 144.7 | 117.3 | 129.8 | 185.7 |142.7|133.2| 153.9
Wrapping 136.1 | 151.5|119.3 | 135.6 | 199.6 |168.5|154.4| 174.2
L.S.D. 0.05
A (Pre) 6.6 5.7
B (Post) = 8.5 7.4
C (Period) = 6.6 5.7
AB = 14.7 12.7
AC = 11.4 9.9
BC = n.s n.s
ABC n.s n.s
Generally, post-harvest treat- 1.3- Effect of pre- and post-

ments on the group of sprayed fruits
with GA; (100 ppm) as pre-harvest
treatment gave the highest value of
peel weight of fruits, followed by pre-
harvest treatment with CaCl, (4%),
compared with untreated fruits during
the two studied seasons.

The obtained results are in har-
mony with those reported by Jumaa
and Ali (2016).

harvest treatments on arils (pome-
granate grains) weight:

According to data recorded in
Table (3), it could be demonstrated
that all pre- and post-harvest treat-
ments induced significant increase in
arils weight of pomegranate fruits
during 2011 and 2012 seasons, com-
pared to untreated fruits.
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Regarding to the effects of pre-
harvest treatments on grain weight of
pomegranate fruits, it could be de-
duced that pre-harvest spraying with
GA; (100 ppm) gave the heaviest

grain weight (279.9 & 519.6 g), fol-
lowed by pre-harvest spraying with
CaCl, (4%) (248.1 & 385.5 g), com-
pared with untreated fruits in 2011
and 2012 seasons, respectively.

Table 3. Effect of pre- and post-harvest treatments on arils weight of '"Manfa-
louty" pomegranate fruits under room temperatures during 2011 and 2012

seasons.
Pre-harvest | Post-harvest .2011 season 2.0 12 season
Treatments | Treatments Periods C Periods C
A B Ze‘ro 1 ) Mean Ze‘ro 1 ) Mean
point point
(0] 202.1 170.1 143.8 172.0 344.6 |252.5]|221.2]272.8
Jasmine oil | 245.8 182.8 187.9 205.5 316.7 |242.3|215.5|258.2
Control Olive oil 240.6 203.9 170.2 204.9 336.3 | 2559 196.5|262.9
Fiber gard | 208.8 184.9 146.1 179.9 | 2953 |211.7|219.7 |242.2
Wrapping 258.6 232.1 192.5 227.7 371.0 |265.8|239.7|292.2
Mean 231.2 194.8 168.1 198.0 332.8 |245.7 | 218.5|265.7
(0] 279.3 238.7 188.1 2354 | 4379 |329.0|323.4|363.4
Jasmine oil | 262.9 214.3 161.8 213.0 520.4 | 4459 |411.1 |459.1
GA; (100 Olive oil 283.2 254 182.8 240.0 540.9 |493.1|420.1 |484.7
ppm) Fiber gard | 283.9 225.5 221.4 243.6 519.8 |459.5|435.7|471.7
Wrapping 2904 | 232.6 208.2 243.7 579.1 |495.2 |446.7 | 507.0
Mean 279.9 233.0 192.5 235.1 519.6 |444.5|407.4|457.2
(0] 230.4 160.8 156.1 182.4 | 398.8 |304.5|279.2|327.5
Jasmine oil | 261.7 221.5 119.3 200.8 370.7 |282.4|237.2]296.8
CaCl, (4%) Olive oil 240.0 198.8 163.6 200.8 | 412.8 |336.3 | 320.5|356.5
Fiber gard | 249.3 222.9 156.7 209.6 359.2 |269.8|259.3]296.1
Wrapping 259.1 231.8 192.4 227.8 386.1 |305.2 |263.5|318.3
Mean 248.1 207.2 157.6 204.3 385.5 [299.6 |271.9|319.0
Mean 253.1 211.7 172.7 412.6 |329.9]299.3
(0] 237.3 189.9 162.7 196.6 393.8 [295.3|274.6 | 321.2
Jasmine oil | 256.8 206.2 156.3 206.4 | 402.6 |323.5|287.9|338.0
Mean Olive oil 254.6 218.9 172.2 215.2 430.0 | 361.8|312.4|368.0
Fiber gard | 247.3 211.1 174.7 211.1 391.4 | 313.7|304.9 | 336.7
Wrapping 269.4 | 2322 197.7 233.1 4454 | 3554 316.6 |372.5
L.S.D. 0.05
A (Pre) 11.3 154
B (Post) = 14.5 19.9
C (Period) = 11.3 15.4
AB = 25.2 34.5
AC = n.s n.s
BC = n.s n.s
ABC = n.s n.s

Concerning, the effect of post-
harvest treatments on grain weight, it
could be observed that within the
group of untreated fruits, post-harvest
treatment with wrapping gave the
best results (227.7 g), followed by
dipping fruits in jasmine oil (205.5

&3

g), thereafter spraying fruits with
olive oil (204.9 g), than dipping fruits
in fiber gard (179.9 g). Moreover,
within the group of fruits sprayed
with GAj, wrapping fruits gave the
heaviest grain weight (243.7 g), fol-
lowed by spraying fiber gard (243.6
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g), thereafter spraying fruits with
olive oil (240.0 g), then dipping fruits
in jasmine oil (213.0 g), as well as
within the group of fruits sprayed
with CaCl, (4%). The results showed
the same trend of post-harvest treat-
ment on the sprayed fruits with GAj,
all results compared with untreated
fruits in 2011 season. As well as,
wrapping fruits of untreated fruits or
sprayed fruits with GA; as pre-
harvest treatment showed the best
treatment in 2012 seasons, while
within the group of fruits sprayed
with CaCl,, spraying fruits with olive
oil gave the heaviest grain weight un-
der room temperature.

Generally, the post-harvest
treatment on the group of fruits
sprayed with GA; resulted in the best
positive effects on arils weight of
Manfalouty pomegranate fruits under
room temperature during 2012 and
2012 seasons compared with un-
treated fruits.

All the obtained results could be
attributed to the enhancement effects
of pre-harvest treatment with spray-
ing both GA; or CaCl, on increasing
fruit weight, as well as increasing
grain weight of fruits under the con-
ditions of this study.

These obtained results are in
parallel with those found by Mir ef al.
(1993).

1.4- Effect of fruit weight loss %:

Data presented in Table (4) in-
dicated that pre-harvest treatments
with spraying GA; (100 ppm) or
CaCl, (4%), as well as post-harvest
treatments with jasmine oil, olive oil,
fiber gard and wrapping fruits with

84

food polyolefin stretch resulted in
significant decrease in fruit weight
loss % compared with untreated fruits
during 2011 and 2012 seasons.

Concerning the response of pre-
harvest treatments of pomegranate
fruit weight loss % to the post-harvest
treatments with jasmine oil, olive oil,
fiber gard and wrapping fruits with
food plastic stresh, it could be ob-
served that the group of fruits sprayed
with CaCl, gave the least decrease in
fruit weight loss % (15.17% &
13.6%), followed by the group of
fruits sprayed with GA; (1593 &
15.10%), then the group of untreated
fruits (17.63 and 17.60%) in 2011
and 2012 seasons, respectively.

Within each group of pre-
harvest treated or untreated fruits, it
could be demonstrated that within the
group of untreated fruits, wrapping
fruits induced the least decrease in
fruit weight loss %, followed by dip-
ping fruits with fiber gard, thereafter
dipping fruits with olive oil, then dip-
ping fruits with jasmine oil, as well as
within both the groups of pre-harvest
treated fruits with GA; or CaCl, took
the same trend of the untreated pre-
harvest fruits during the two studied
seasons.

These obtained results could be
due to the positive effects of pre-
harvest treatments with GAj; or CaCl,
on improving fruit quality of Manfa-
louty pomegranate cv. under the con-
dition of this study.

These obtained results are in ac-
cordance with those finding reported
by Nanda et al. (2001).
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Table 4. Effect of pre- and post-harvest treatments on weight loss % of ""Manfa-
louty" pomegranate fruits under room temperatures during 2011 and 2012

seasons.
Pre-harvest | Post-harvest 2 011 season 2 012 season
Treatments | Treatments Periods C Periods C
A B Ze‘ro 1 ) Mean Zero 1 ) Mean
point point
0) 0.00 | 24.57 |39.88 | 21.48 0.000 | 24.630 | 37.470 | 20.700
Jasmine oil | 0.00 | 20.78 |34.91 | 18.56 0.000 | 21.920 | 33.110 | 18.343
Control Olive oil 0.00 | 21.98 |31.50| 17.83 0.000 | 21.300 | 32.460 | 17.920
Fiber gard | 0.00 | 19.90 |27.25| 15.72 0.000 | 20.830 | 28.000 | 16.277
Wrapping | 0.00 | 19.00 |24.75| 14.58 0.000 | 17.670 | 26.260 | 14.643
Mean 0.00 | 21.20 |31.70 | 17.63 0.000 | 21.300 | 31.500 | 17.600
0) 0.00 | 23.31 |35.35| 19.55 0.000 | 21.580 | 33.830 | 18.470
Jasmine oil | 0.00 | 21.33 | 29.87 | 17.07 0.000 | 19.080 | 26.220 | 15.100
GA; (100 Olive oil 0.00 | 19.33 |26.47 | 15.27 0.000 | 20.000 | 26.170 | 15.390
ppm) Fiber gard | 0.00 | 17.20 |25.57 | 14.26 0.000 | 17.500 | 23.930 | 13.810
Wrapping | 0.00 | 16.13 |24.07 | 13.40 0.000 | 16.590 | 21.250 | 12.613
Mean 0.00 | 19.50 |28.30 | 15.93 0.000 | 19.000 | 26.300 | 15.100
0) 0.00 | 22.78 |34.18 | 18.99 0.000 | 20.300 | 31.820 | 17.373
Jasmine oil | 0.00 | 20.63 |31.15| 17.26 0.000 | 18.180 | 23.000 | 13.727
CaCl, (4%) Olive oil 0.00 | 18.54 |25.15| 14.56 0.000 | 17.170 | 22.810 | 13.327
Fiber gard | 0.00 | 17.14 |22.22 | 13.12 0.000 | 16.170 | 21.320 | 12.497
Wrapping | 0.00 | 15.83 |19.87 | 11.90 0.000 | 14.270 | 19.100 | 11.123
Mean 0.00 | 19.00 |26.50 | 15.17 0.000 | 17.200 | 23.600 | 13.600
Mean 0.00 | 19.90 | 28.82 0.000 | 19.149 | 27.119
(0] 0.00 | 23.55 |36.47| 20.01 0.000 | 22.170 | 34.373 | 18.848
Jasmine oil | 0.00 | 2091 |31.98 | 17.63 0.000 | 19.727 | 27.443 | 15.723
Mean Olive oil 0.00 | 19.95 |27.71 | 15.89 0.000 | 19.490 | 27.147 | 15.546
Fiber gard | 0.00 | 18.08 | 25.01 | 14.36 0.000 | 18.167 | 24.417 | 14.194
Wrapping | 0.00 | 16.99 |22.90 | 13.29 0.000 | 16.177 | 22.203 | 12.793
L.S.D. 0.05
A (Pre) 0.42 0.491
B (Post) = 0.55 0.634
C (Period) = 0.42 0.491
AB = n.s n.s
AC = 0.74 0.850
BC = 0.95 1.10
ABC 1.64 n.s
1.5- Effect of pre- and post harvest untreated fruits in 2011 and 2012 sea-
treatments on juice volume sons.
(ml/100 g arils) (pomegranate Concerning, the effect of pre-
grains): harvest treatments on juice volume of

As pointed out in Table (5) it was
clear that pre-harvest treatments with
CaCl, (4%) and GA3; (100 ppm), as well
as post-harvest treatments with jamine
oil, olive oil, fiber gard and individually
wrapped fruit with food polyolfen stretch
induced significantly increase in juice
volume (g/100 g arils), during shelf-life
period of storage pomegranate fruits un-
der room temperature, compared with

85

pomegranate fruit, it could be noticed
that spraying GAs; (100 ppm) gave the
highest value of juice volume (71.9 &
71.0 ml), followed by spraying CaCl,
(4%) (70.9 & 69.1 ml) then the untreated
fruits (68.0 & 63.5 ml) during 2011 and
2012 seasons, respectively.

Regard to the effect of post-harvest
treatments on juice volume it was clear
that the group of fruits sprayed with
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GA3, in response to the post-harvest
treatment, resulted in the heaviest juice
volume (70.43 & 62.27 ml), followed by
the group of fruits sprayed with CaCl,
(69.30 & 61.67 ml), then the group of
untreated fruits (65.27 & 58.17 ml), in
2011 and 2012 seasons, respectively.

Within each group of fruits treated
with the tested post-harvest treatments, it
could be deduced that in the group of
untreated fruits wrapping fruits gave the
highest value of juice volume, followed
by fiber gard, thereafter olive oil, then
untreated fruits with post-harvest treat-
ment and jasmine oil gave the lowest
value of juice volume in the 1% season,
while in the 2™ season of storage fruits,
all the post-harvest treatments showed
the same trend of the 1% season except
the treatment with jasmine oil indicate
an improving of juice volume than the
untreated fruits.

Within the group of fruits sprayed
with GAj3, it was obviously that storage
fruits under room temperature, treated

86

fruits with fiber gard gave the highest
value of juice volume, followed by
wrapping fruits, thereafter treatment with
olive oil, then jasmine oil compared with
untreated fruits with post harvest treat-
ments in both studied seasons.

Within the group of fruits sprayed
with CaCl,, all the post-harvest treat-
ments improved juice volume during the
two seasons, moreover, wrapping fruits
gave the highest value of juice volume in
the 1% season, while, fiber gard treat-
ments gave the highest value of juice
volume in the 2™ season, followed by
treatment with both of jasmme oil or
olive oil during 2011 and 2012 seasons.

These positive effects of the post-
harvest treatments could be due to reduc-
ing moisture loss in response to the
modified atmosphere surrounding the
treated fruits stored under room tempera-
ture, compared to the untreated fruits.

These obtained results are in har-
mony with those found by Higazi et al.
(1983).
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Table 9. Effect of pre- and post-harvest treatments on juice volume (ml/100 g) of
"Manfalouty'" pomegranate fruits under room temperatures during 2011

and 2012 seasons.

Pre-harvest | Post-harvest 2 011 season 2 012 season
Treatments | Treatments Periods C Periods C
A B Ze-ro 1 Mean Ze-ro 1 2 Mean
point point
() 67.67 63.00 61.33 64.00 64.33 | 52.33 | 50.00 | 55.55
Jasmine oil 65.00 62.67 59.00 62.22 62.33 | 55.67 | 49.67 | 55.89
Control Olive oil 70.00 63.67 61.67 65.11 59.00 | 57.33 |52.33| 56.22
Fiber gard 68.33 66.67 66.00 67.00 65.33 | 58.00 | 54.67 | 59.33
Wrapping 69.00 67.67 67.33 68.00 66.33 | 65.00 | 59.67 | 63.67
Mean 68.00 64.70 63.10 65.27 63.50 | 57.70 | 53.30 | 58.17
(0) 71.00 70.00 67.00 69.33 69.33 | 56.67 | 54.67 | 60.22
Jasmine oil 71.00 71.33 67.33 69.89 69.67 | 54.67 | 52.33 | 58.89
GA; (100 Olive oil 73.00 69.67 68.67 70.45 70.67 | 61.33 | 57.33 | 63.11
ppm) Fiber gard 73.33 72.33 70.00 71.89 72.33 | 63.67 | 60.00 | 65.33
Wrapping 71.00 70.00 70.67 70.56 73.00 | 61.33 | 57.00 | 63.78
Mean 71.90 70.70 68.70 70.43 71.00 | 59.50 | 56.30 | 62.27
(0) 70.00 68.67 66.00 68.22 68.00 | 60.33 | 55.67 | 61.33
Jasmine oil 70.67 69.33 67.00 69.00 69.67 | 62.33 | 51.33| 61.11
CaCl, (4%) Olive oil 70.67 69.33 67.00 69.00 69.33 | 58.33 | 54.67 | 60.78
Fiber gard 71.33 70.33 67.67 69.78 69.00 | 61.67 | 57.33 | 62.67
Wrapping 71.67 70.33 69.33 70.44 69.67 | 60.33 | 57.33 | 62.44
Mean 70.90 69.60 67.40 69.30 69.10 | 60.60 | 55.30 | 61.67
Mean 70.25 68.33 66.40 67.87 | 59.27 | 54.94
(0) 69.56 67.22 64.78 67.19 67.22 | 56.44 | 53.45| 59.04
Jasmine oil 68.89 67.78 64.44 67.04 67.22 | 57.56 | 51.11 | 58.63
Mean Olive oil 71.22 67.56 65.78 68.19 66.33 | 59.00 | 54.78 | 60.04
Fiber gard 71.00 69.78 67.89 69.55 68.89 | 61.11 | 57.33 | 62.44
Wrapping 70.56 69.33 69.11 69.67 69.67 | 62.22 | 58.00 | 63.30
L.S.D. 0.05
A (Pre) = 0.9 1.192
B (Post) = 1.2 1.539
C (Period) = 0.9 1.192
AB = 2.1 2.666
AC = n.s 2.065
BC = n.s n.s
ABC = n.s n.s

2- Effect of pre- and post-harvest
treatments on some chemical charac-
teristics of pomegranate fruits:

2.1- Effects on TSS%:

Data recorded in Table (6) showed
that both of pre-harvest treatments with
GA; and CaCl, or post-harvest treatment
with jasmine oil, olive oil, fiber gard and
individually wrapping fruit with food
polyolfen stretch resulted in significant
effects on TSS% in juice of Manfalouty
pomegranate fruits during shelf-life pe-
riod under room temperature in 2011 and
2012 seasons.

Regard to, the effect of pre-harvest
spraying with GA3z (100 ppm) and CaCl,
(4%), it was obviously that spraying GA;

87

gave the highest value of TSS% in fruit
juice during the 1* season, on the other
hand GAj; treatments gave the lowest
value of TSS% in fruit juice in the 2™
season, while spraying CaCl, gave the
lowest value of TSS% in fruit juice at
the 1* season and gave the highest value
of TSS% in the 2™ season, all results
were compared with untreated fruits.
The positive or negative effects of pre-
harvest treatments with GAz or CaCl, on
TSS% in juice could be attributed with
the effects of GA3 or CaCl, on delaying
fruit ripening stages during the two stud-
ied seasons.

Concerning the effect of post-
harvest treatments with jasmine oil, olive
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oil, fiber gard and wrapping fruits on
TSS% in fruit juice during shelf life pe-
riod under room temperature, it could be
deduced that group of untreated pre-
harvest treatments gave the highest value
of TSS% in fruit juice during the 2 stud-
ied seasons. Thus should be due to more
moisture loss of untreated fruits compar-
ing with treated fruits as modified at-
mosphere packaging surrounding the
fruits stored under room temperature.
Within each group of fruits treated
with pre-harvest treatments, untreated
fruits with the post-harvest treatments
resulted in the highest value of TSS% in
fruit juice during the 1* season, followed
by wrapping fruits in the group of un-
treated fruits or the group of sprayed

fruits with GAz and dipping fruits in
olive oil within the group of treated
fruits with CaCl, during the 1* season.
During storage fruits in the 2™ seasons,
it was noticed that untreated fruits with
post-harvest treatments gave the highest
value of TSS%, followed by jasmine oil
treatment, while in the group of treated
fruits with GAj, jasmine oil treatment
gave the highest value of TSS%, fol-
lowed by fiber gard, moreover, fiber
gard also gave the highest value of
TSS% in the group of fruits treated with
CaCl, followed by jasmine oil treatments
in 2011 and 2012 seasons.

These obtained results are in
agreement with those reported by Samar
et al. (2016).

Table 6. Effect of pre- and post-harvest treatments on T.S.S.% in juice of ""Manfalouty"

pomegranate fruits under room temperatures during 2011 and 2012 seasons.
Pre-harvest | Post-harvest 2 011 season 2 012 season
Treatments | Treatments Periods C Periods C
A B Ze‘ro 1 Mean Ze‘ro 1 2 Mean
point point
[0) 16.73 17.33 18.13 17.40 16.00 | 16.93 | 17.87 | 16.93
Jasmine oil | 16.33 16.67 | 17.40 16.80 16.07 |16.87 | 17.80 | 16.91
Control Olive oil 16.20 | 17.00 | 17.13 16.78 15.80 | 16.40 | 17.47 | 16.56
Fiber gard 16.00 | 17.13 17.07 16.73 15.93 116.60 | 16.80 | 16.44
Wrapping 16.20 | 17.27 | 17.27 16.91 16.13 |16.80 | 17.00 | 16.64
Mean 16.30 | 17.10 | 17.40 16.93 16.00 | 16.70 | 17.40 | 16.70
[0) 16.93 17.00 | 17.27 17.07 15.47 ]16.07 | 17.13 | 16.22
Jasmine oil | 16.73 16.87 | 16.73 16.78 16.00 | 16.53 ]| 17.00 | 16.51
GA; (100 Olive oil 16.40 | 16.53 16.67 16.53 15.53 ]16.13 ] 16.87 | 16.18
ppm) Fiber gard 16.20 | 16.93 17.13 16.75 15.67 |16.20 | 16.93 | 16.27
Wrapping 16.27 | 17.07 | 17.27 16.87 15.67 1593 ]16.87 | 16.16
Mean 16.50 | 16.90 | 17.00 16.80 15.70 | 16.20 | 17.00 | 16.30
[0) 16.40 | 16.67 | 17.67 16.91 16.13 |16.40 | 16.87 | 16.47
Jasmine oil | 16.13 16.60 | 17.13 16.62 16.33 116.87 | 16.93 | 16.71
CaCl, (4%) Olive oil 16.13 17.07 | 17.27 16.82 16.20 | 16.13 | 17.40 | 16.58
Fiber gard 16.00 | 16.27 | 17.07 16.45 16.27 11693 ] 17.27 | 16.82
Wrapping 15.80 | 16.20 | 16.80 16.27 16.13 |16.40 | 16.87 | 16.47
Mean 16.10 | 16.60 | 17.20 16.63 16.20 | 16.50 | 17.10 | 16.60
Mean 16.30 | 16.85 17.20 15.96 |16.48 | 17.14
[0) 16.69 | 17.00 | 17.69 17.13 15.87 |16.47 | 17.29 | 16.54
Jasmine oil | 16.40 | 16.71 17.09 16.73 16.13 116.76 | 17.24 | 16.71
Mean Olive oil 16.24 | 16.87 | 17.02 16.71 15.84 |16.22 | 17.25| 16.44
Fiber gard | 16.07 | 16.78 | 17.09 16.64 | 15.96 |16.58|17.00 | 16.51
Wrapping 16.09 | 16.85 17.11 16.68 1598 ]116.38] 1691 | 16.42
L.S.D. 0.05
A (Pre) = 0.15 0.194
B (Post) = 0.20 n.s
C (Period) = 0.15 0.194
AB = 0.34 n.s
AC = 0.26 n.s
BC = n.s n.s
ABC = n.s n.s
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2.2- Effect on titratable acidity %:
Data presented in Table (7) in-
dicated that all pre-harvest treatments
with GA; or CaCl, and the post-
harvest treatments with jasmine oil,
olive oil, fiber gard and wrapping

fruits induced significantly increase
in the titratable acidity % (as g citric
acid, TA%) in fruit juice of Manfa-
louty pomegranate cv. compared with
untreated fruits in 2011 and 2012 sea-
sons.

Table 7. Effect of pre- and post-harvest treatments on titratable acidity % (TA%)
in juice of "Manfalouty" pomegranate fruits under room temperatures dur-

ing 2011 and 2012 seasons.

Pre-harvest | Post-harvest 2 011 season 2 012 season
Treatments | Treatments Periods C Periods C
A B Ze‘ro 1 Mean Ze‘ro 1 ) Mean
point point
(0] 1.473 1.407 1.250 1.377 1.360 | 1.283 | 1.140 | 1.261
Jasmine oil 1.560 1.530 1.397 1.496 1.683 | 1.663 | 1.433 | 1.593
Control Olive oil 1.567 1.460 1.403 1.477 1.590 | 1.710| 1.373 | 1.558
Fiber gard 1.647 1.513 1.380 1.513 1.437 | 1.410 | 1.277 | 1.375
Wrapping 1.550 1.457 1.323 1.443 1.847 | 1.823 | 1.543 | 1.738
Mean 1.600 1.500 1.400 1.500 1.600 | 1.600 | 1.400 | 1.533
(0] 1.780 1.757 1.603 1.713 1.777 | 1.730 | 1.520 | 1.676
Jasmine oil 1.697 1.663 1.457 1.606 1.650 | 1.667 | 1.433 | 1.583
GA; (100 Olive oil 1.710 1.653 1.450 1.604 1.933 | 1.930| 1.580| 1.814
ppm) Fiber gard 1.787 1.710 1.567 1.688 1.760 | 1.740 | 1.440 | 1.647
Wrapping 1.737 1.723 1.673 1.711 1.887 | 1.863 | 1.553 | 1.768
Mean 1.700 1.700 1.600 1.667 1.800 | 1.800 | 1.500 | 1.700
(0] 1.707 1.650 1.637 1.665 1.787 | 1.747 | 1.390 | 1.641
Jasmine oil 1.850 1.800 1.613 1.754 1.927 | 1.870 | 1.490 | 1.762
CaCl, (4%) Olive oil 1.767 1.720 1.633 1.707 1.947 | 1.983 | 1.717 | 1.882
Fiber gard 1.717 1.670 1.607 1.665 2.100 |2.050 | 1.793 | 1.981
Wrapping 1.717 1.710 1.663 1.697 2.083 |2.033 | 1.753 | 1.956
Mean 1.800 1.700 1.600 1.700 2.000 | 1.900 | 1.600 | 1.833
Mean 1.687 1.629 1.514 1.787 | 1.767 | 1.496
(0] 1.653 1.605 1.497 1.585 1.641 | 1.587 | 1.350 | 1.526
Jasmine oil 1.702 1.664 1.489 1.619 1.753 | 1.733 | 1.452 | 1.646
Mean Olive oil 1.681 1.611 1.495 1.596 1.823 | 1.874 | 1.557 | 1.751
Fiber gard 1.717 1.631 1.518 1.622 1.766 | 1.733 | 1.503 | 1.667
Wrapping 1.668 1.630 1.553 1.617 1.939 | 1.906 | 1.616 | 1.821
L.S.D. 0.05
A (Pre) 0.030 0.069
B (Post) = 0.039 0.089
C (Period) = 0.030 0.069
AB = 0.067 0.154
AC = n.s n.s
BC = n.s n.s
ABC = n.s n.s

Concerning the effect of pre-

harvest spraying with GA; and CaCl,
on pomegranate trees, it could be re-
vealed that spraying CaCl, resulted in
the highest percentage of the titrat-
able acidity (TA%) in fruit juice (1.8

&9

& 2.0%), followed by GA; (1.7 &
1.8%), then the untreated fruits (1.6
& 1.6%) in 2011 and 2012 seasons,
respectively.

Within the group of untreated
fruits (the control group) treatment
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with fiber gard gave the highest value
of TA% followed by jasmine oil
treatments, then untreated fruits with
post-harvest treatments resulted in the
lowest value of TA% in the 1* sea-
son, while wrapping fruits gave the
highest value of TA%, followed by
jasmine oil, then the untreated fruit
gave the lowest value of TA% in the
2" season.

Regard to the effect of post-
harvest treatments on TA% during
the shelf life period under room tem-
perature, it could be demonstrated
that the group of fruits sprayed with
CaCl, showed the highest value of
TA% (1.7 & 1.83%), followed by the
group of fruits sprayed with GA;
(1.67 & 1.77%), then the group of un-
treated fruits (the control) gave the
lowest value of TA% (140 &
1.53%). These effects of spraying
both of GA; or CaCl, on TA% could
be due to the causing a delay of rip-
ening and senescence occurring of
pomegranate  fruits.  Furthermore,
treated of stored fruits with some
natural oils or wrapping fruits with
food polyolefin stretch as modified
atmosphere packaging (MAP) sur-
rounding the fruits resulted in de-
creasing O, levels and increasing CO,
levels inside the MAP compared to
the untreated (control) fruits.

These obtained results are in
parallel with those reported by
Badawy et al. (2016).

2.3- Effect on TSS/TA ratio in fruit
juice:

As shown in Table (8), it was
obviously that pre-harvest spraying

90

with GA; (100 ppm) and CaCl, (4%),
as well as the post-harvest treatments
with jasmine oil, olive oil, fiber gard
and wrapping fruits resulted in sig-
nificantly decrease in the TSS/TA ra-
tio in juice of stored fruits under
room temperature in 2011 and 2012
seasons.

Concerning the effect of pre-
harvest spraying with GAz or CaCl,
on TSS/TA ratio in fruit juice of
Manfalouty pomegranate cv., it was
clear that untreated (control) fruits
showed the highest ratio between the
TSS% and TA% in the fruit juice
(10.50 & 10.30), followed by spray-
ing fruits with GA;3 (9.50 & 8.70) and
then the fruits sprayed with CaCl,
(9.20 & 8.30) during seasons 2011
and 2012, respectively. This reduc-
tion of TSS/TA ratio in fruit juice
could be attributed to decreasing
TSS% and increasing TA% in juice
of treated fruits with GA; and CaCl,
during the 2 studied seasons as
aforementioned in the effects of GA;
and CaCl, on both of TSS% and
TA% in fruit juice.

As well as, the effect of the
post-harvest treatments in TSS/TA
ratio in fruit juice tock the same trend
of the pre-harvest treatment on this
parameter. Whereas, the post harvest
treatments on the group of untreated
(control) fruits gave the highest value
of TSS/TA ratio, followed by the
group of fruits sprayed with GA;,
then the group of fruits sprayed with
CaCl, during the two studied seasons.
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Table 8. Effect of pre- and post-harvest treatments on TSS/TA ratio in juice of
"Manfalouty'" pomegranate fruits under room temperatures during 2011
and 2012 seasons.

Pre-harvest | Post-harvest 2 011 season 2 012 season
Treatments | Treatments Periods C Periods C
A B Ze‘ro 1 Mean Zero 1 ) Mean
point point
(0] 11.36 12.33 14.51 12.73 11.77 | 13.10 | 15.77 | 13.55
Jasmine oil 10.51 10.98 12.49 11.33 9.57 ]10.20 | 13.52| 11.10
Control Olive oil 10.34 11.65 12.21 11.40 10.16 | 9.91 | 12.85| 10.97
Fiber gard 9.71 11.34 12.41 11.15 11.11 | 11.83 | 13.19 | 12.04
Wrapping 10.45 11.87 13.12 11.81 8.74 9.24 | 1246 | 10.15
Mean 10.50 11.60 12.90 11.67 10.30 | 10.90 | 13.60 | 11.60
(0] 9.51 9.67 10.78 9.99 8.72 9.42 [ 11.70 | 9.95
Jasmine oil 9.87 10.14 11.49 10.50 9.66 |10.02 | 12.07 | 10.58
GA; (100 Olive oil 9.59 9.63 11.31 10.18 8.03 8.36 | 10.73 | 9.04
ppm) Fiber gard 9.08 9.93 10.95 9.99 8.95 9.38 | 11.94| 10.09
Wrapping 9.38 9.93 10.33 9.88 8.31 8.59 | 10.88 | 9.26
Mean 9.50 9.90 11.00 10.13 8.70 9.20 | 11.50 | 9.80
(0] 9.62 10.34 10.83 10.26 9.06 9.40 |12.22| 10.23
Jasmine oil 8.72 9.22 10.63 9.52 8.48 9.02 | 11.60 | 9.70
CaCl, (4%) Olive oil 9.14 9.94 13.58 10.89 8.32 8.17 | 10.28 | 8.92
Fiber gard 9.34 9.75 10.59 9.89 7.72 8.33 | 9.67 8.57
Wrapping 9.22 9.51 10.17 9.63 7.78 8.09 | 9.67 8.51
Mean 9.20 9.80 11.20 10.07 8.30 8.60 | 10.70 | 9.20
Mean 9.72 10.42 11.69 9.09 9.54 | 1191
(0] 10.16 10.78 12.04 10.99 9.85 |10.64 | 13.23 | 11.24
Jasmine oil 9.70 10.11 11.54 10.45 9.24 9.75 | 12.40 | 10.46
Mean Olive oil 9.69 10.41 12.37 10.82 8.84 881 | 11.29| 9.65
Fiber gard 9.38 10.34 11.32 10.34 9.26 9.85 | 11.60 | 10.24
Wrapping 9.68 10.44 11.21 10.44 8.28 8.64 | 11.00 | 9.31
L.S.D. 0.05
A (Pre) 0.39 0.490
B (Post) = 0.51 0.632
C (Period) = 0.39 0.490
AB = 0.88 1.095
AC = n.s n.s
BC = n.s n.s
ABC n.s n.s
Regard to the effect of post- value of TSS/TA ratio in fruit juice in

harvest treatments on TSS/TA ratio in
fruit juice with each group of sprayed
with GA; or CaCl, on the untreated
(control) fruits, untreated fruits within
the control group gave the highest
TSS/TA ratio, while jasmine oil
treatments gave the highest value of
TSS/TA ratio in the group of sprayed
fruits with GAj;, and treated fruits
with olive oil in the group fruits
treated with CaCl, gave the highest
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the 1% season, as well as in the ond

season, with the exception of un-
treated fruits in the group of fruits
sprayed with CaCl, gave the highest
value of TSS/TA ratio in fruit juice,
all results compared with untreated
control fruits in 2011 and 2012 sea-
son.

The obtained results are in har-
mony with those pointed out by Tri-
pathi and Bhargave (1993).
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2.4- Effects on total sugar % in
fruit juice:

Data indicated in Table (9) that
the effects of pre-harvest spraying
with GA; (100 ppm) and CaCl, (4%),
and post-harvest treatments with jas-
mine oil, olive oil, fiber gard and
wrapping fruits revealed significantly
decrease in the total sugars % in fruit
juice of Manfalouty pomegranate cv.
in the 1*" season 2011, while induced
significantly increase in the total sug-
ars % in fruit juice in the 2™ season
2012.

Concerning the effect of pre-
harvest spraying with GAz or CaCl,
on the total sugars % in fruit juice, at
could deduced that untreated fruits
(control) gave the highest value of the
total sugars % (11.4%) followed by
pre-harvest spraying with GAj3
(11.10%), then spraying CaCl, gave
the lowest value of the total sugars %
in the 1** season, while in the 2™ sea-
son, spraying CaCl, gave the highest
value of the total sugars % (12.10%),
followed by spraying GA; (11.50%),
then the untreated (control) fruits
gave the lowest value of total sugars
(11%) in fruit juice.

Regard to the effect of post-
harvest treatments in total sugars %,
in juice of stored fruits under room
temperature, the results showed the
same trend of the pre-harvest treat-
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ments on this parameter during the 2
studied seasons compared with un-
treated (control) fruits.

Within each group of fruits
treated or untreated with the post-
harvest treatments, it was obviously
that within the untreated (control)
fruits. Fiber gard treatments gave the
highest value of total sugars %, while
wrapping fruits gave the lowest total
sugars % in fruit juice at the 1*' sea-
son. On the other hand, untreated
fruit with post-harvest treatments
gave the highest value of total sugars
%, and jasmine oil treatment gave the
lowest value of total sugars % in the
2" season.

Within the group of fruits
sprayed with GAj;, untreated fruits
gave the highest value of total sugars
%, and treatment with fiber gard gave
the lowest value of total sugars % in
the 1% season, as well as, in the 2"
season untreated fruits gave the high-
est value of total sugars %, while
wrapping fruits results in the lowest
value of total sugars %. Within the
group of fruits sprayed with CaCl,
during the two studied season un-
treated fruits induced the highest
value of total sugars % and wrapping
fruit gave the lowest value of total
sugars %, compared with untreated
fruits.
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Table 9. Effect of pre- and post-harvest treatments on total sugars % of '""Manfalouty"
pomegranate cv. under room temperatures during 2011 and 2012 seasons.

Pre-harvest | Post-harvest 2 011 season 2 012 season
Treatments | Treatments Periods C Periods C
A B Zero 1 Mean Zero 1 ) Mean
point point
(0] 11.67 12.27 12.65 12.20 11.38 | 12.26 | 12.48 | 12.04
Jasmine oil 11.47 12.32 12.78 12.19 11.03 | 12.07 | 12.57 | 11.89
Control Olive oil 11.07 12.48 12.77 12.11 10.97 | 12.28 | 12.62 | 11.96
Fiber gard 11.43 12.50 12.77 12.23 11.38 | 12.07 | 12.53 | 11.99
Wrapping 11.23 12.10 12.60 11.98 11.37 | 11.98 | 1240 | 11.92
Mean 11.40 12.30 12.70 12.13 11.20 | 12.10 | 12.50 | 11.93
(0] 11.53 12.23 12.87 12.21 11.93 |12.74 | 1291 | 12.53
Jasmine oil 11.47 12.40 12.67 12.18 11.57 | 12.71 | 12.85 | 12.38
GA; (100 Olive oil 10.97 11.95 12.62 11.85 11.17 | 12.30 | 12.58 | 12.02
ppm) Fiber gard 10.83 11.53 12.27 11.54 11.52 | 11.97 | 12.72 | 12.07
Wrapping 10.77 11.8 12.47 11.68 11.30 | 12.18 | 12.52 | 12.00
Mean 11.10 12.00 12.60 11.90 11.50 | 12.40 | 12.70 | 12.20
(0] 11.33 12.20 12.82 12.12 12.12 | 12.90 | 13.27 | 12.76
Jasmine oil 11.17 12.00 12.70 11.96 12.22 | 12.65 | 13.35| 12.74
CaCl, (4%) Olive oil 10.90 12.12 12.53 11.85 12.07 | 12.81 | 13.18 | 12.69
Fiber gard 10.70 11.85 11.97 11.51 12.13 | 12.55]12.93 | 12.54
Wrapping 10.53 11.53 11.75 11.27 11.80 | 12.33 | 1293 | 12.35
Mean 10.90 11.9 12.40 11.73 12.10 | 12.60 | 13.10 | 12.60
Mean 11.14 12.08 12.55 11.60 | 12.38 | 12.79
(0] 11.51 12.23 12.78 12.17 11.81 |12.63 | 12.89 | 12.44
Jasmine oil 11.37 12.24 12.72 12.11 11.61 | 1248|1292 | 12.34
Mean Olive oil 10.98 12.18 12.64 11.93 1140 | 1246 | 12.79 | 12.22
Fiber gard 10.99 11.96 12.34 11.76 11.68 | 12.20 | 12.73 | 12.20
Wrapping 10.84 11.81 12.27 11.64 1149 |12.16 | 12.62 | 12.09
L.S.D. 0.05
A (Pre) 0.08 0.115
B (Post) = 0.10 0.149
C (Period) = 0.08 0.115
AB = 0.17 0.257
AC = n.s n.s
BC = 0.17 n.s
ABC = n.s n.s

In general, the combination of
pre- and post-harvest treatments ef-
fect on total sugars % in juice of
stored fruits under room temperature,
untreated fruits resulted in the highest
value of total sugars % and wrapping
fruits induced the lowest value of to-
tal sugars %. These positive effects of
pre- and post-harvest treatment on
stored fruits under room temperature
could be due to reducing the respira-
tion rate as well as the senescence of
fruits stored under room temperature
by decreasing O, and increasing CO,
under modified atmosphere packag-
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ing of fruits stored under room tem-
perature as pointed out by White and
Broadley, 2003; Lara et al., 2004;
Caleb et al., 2012 and Selcuk and Er-
kan, 2014, 2015).

These obtained results are in ac-
cordance with those found by Nurten

and Mustafa (2013).
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