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ABSTRACT

The pomegranate grains {arils) containing the juice, are the edible par of the
fruit. This current study was carried out on Egyplian npe pomegranate fruit {Wardi,
Banati and Manfaloti varisties). Pomegranate juice was extracted from the grains,
filtered and preserved by two methods; packaging in polyethylene pouches and stored
in freezer at -18°C for the slorage period up o 4 months, and packaging in enameled
cans of 400 ml capacity and pasteurized at 90°C for 15 min, then cooled immediately
and stored al room temperature for ...... days.

The eflect of storage on the p4 value, colour and organaleplic properties of
pomegranate juice which was prepared by two methods, namely freezing and
canning, were studied and the data showed that pH value increased significantly
during the storage of two products. It was observed that the pH values of canned
juice were lower than that of the frozen through all the storage period and for the three
varieties studied,

The storage affected the color value of the pomegranate juice as measured
using lovibond was studied. The color vatues (yellow, and blue) increased
significantly as the storage period increased; it was notical also that the increment
was higher for the canned juice samples stored at ambient terperature then those of
frozen samples. However the red values were decreased as the storage period
increased. for both of the frozen and canned juice. The organaleptic properties were
affected by storing the juice for all treatments. The color, odor, lasle and appearance
values decreased remarkably as the storage period was increased. However, the
storage of the canned juice showed a higher reduction in the above mentioned
organoleptic properties comparing with those of the slored frozen samples.

Generally the panelists preferred the frozen Wardi juice over the other tested
samples, since it got the highest quality scores in comparison with the others.

INTRODUCTION

Pomegranate is a specie originating in Iran and Afghanistan, from
where it was brought to the Mediterranean countries, now it is cultivated in
many countries (Kolesnikov, 1959 and Artes el 4., 1996). In Egypt
pomegranate are grown in many parts extending from Aswan to Alexandria
(Ibrahim et; al., 1985).

The fresh pomegranate juice is characterized by brilliant red purple
color due to anthocyanin pigments and specific aromatic taste and odor
compound (Hamed, 1999).

Pomegranate juice red color can continue o increase in intensity
during post harvest (Ben-Arie ef; al, 1995 and Artes ef; al, 1996). These
results are in contrast with those of Kder and Chordas (1984), and Gil et; al,
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(1995). They found that no changes were recorded for juice color during cold
storage in air. Also by studying the stability of pomegranate juice color under
thermal process conditions, it was found that the color was very stable to heat
treatment (Miskin ~ Saymy, 1982). In addition, Yang et al, (1982), stated
that storage temperature was the greatest factor affecting the stability of
antnocyanin pigments. These pigments were graduaily destroyed with
storage and the degradation increased with increasing the storage
ternperature.

Moreover, [brahim, (1982), found that, the storage of the
pomegranate juice at different conditions caused a gradual destruction in the
organo:ptic properties for the juice stored at room and cooling temperature.

This research work has been carried out to study the sensory
properties of the canned and frozen juices which were produced from the
three varieties under invastigation, (Wardi, Banati, Manfaloti), to determine
changes in the keeping quality during storage at room temperature for
canned juice and at -18°C for frozen juice.

EXPERIMENTAL PROCEDURES

Source of fruit: Three varieties of pomegranate fruit, namely; Wardi,
Banati and Manfaloti, were used for the sake of comparison in this study.
The pomegranate fruit were obtained from the Alexandria whole sate Iccal
market (for Wardi variety) and from Abees farm (for Banati and Manfaloti
varieties) during the winter seascn. They were selected at their ripe stage as
could be judged by color and taste. The fruits when brought to the laboratory,
were washed thoroughly with water then peeled, the grains (arils) were
separated by hand and packed in polyetnyiene pouches and then kept in
freezer at -18°C until used.

Preparatlon of pomegranate Juice:
The sample of pomegranate julce used in this study were prepared as
follows:

Pomegranate grains (arils) were preheated at ....C for ..... mm to
facilitate the extraction of the juice, pulped and filtered through cheaese cloth,

Preliminary work was carried out to determine the preferred juice
sample of pomegranate juice as judjed by the panelists. Ditferent juice
sampies containing 5 levels of T.5.S. (16, 18, 20, 22, 24%, respectively) were
prepared at the pilot plant of Food Science and Technology department.
Sugar solution of 80% concentration was used o adjust the T.5.S. of the
pomegranate juice samples to the previously mentioned concentrations. The
samples were subjected to taste panel tests and il was found that the juice
sample containing 22% T.5.S. was tha most preferable among the other
samples.
Storage of Effect on the juice quality

The prepared juice was preserved by two methods,
Frozen julce: The juice was packed in polyethylene pouches and seeled
after exhausting air from it, then stored in freezer at -18°C for the storage
period up to 4 months.
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Canned juice: The juice was packed in enameled cans of 400-ml capacity
and pasteurized at 90°C for 15 min. Then cooled immediately. The cooled
cans were stored at room temperature for ..... months.

Organolyptic and physical tests for samples of frozen and canned

juice were carried out at 15-day intervals for a storage period up to 4 months.
pH values and color: The (pH) values and color were evaluated for all
treatments according to the method described by (Abd-El-Latif, 2000}. The
color of juice was determined by lovibord tintometer (model E, made by
Tintometen Ltd Salistury —~ England), fitted with a 1.0 inch (2.54 cm) cell.
Sensory evaluation: Sensory evaluation of different properties (color, odor,
taste, appearance and overall quality) of all treatments were evaluated by
taste panel tests (Ranganna, 1979). The taste panel tests were carried out
by ten trained panelists using composite scoring test according to Ranganna
(1979).
Statistical methods: The organoleptic tests were analyzed statistically using
ten replications for each treatment arranged in randomized complete block
design. Analysis of variance treatment differences was performed according
to Steel and Torrie (1980). The data were analyzed on the PC-computer.
Statistical analysis was done by the least significant (L.S.D.), (Snedecor and
Cochran, 1880).

RESULTS AND DISCUSSION

According to the information given by the Egyptian ministry of
Agriculture (1984), it was reported that pomegranate grains may be
consumed directly with or without addition of sugar and fresh juice extract.
Also, pomegranate fruit was used in many products such as juice, In this
study the effect of storage on pH, color values and organoleptic properties
were evaluated as follow:
pH value:

pH value was carried out for the evaluation of frozen and canned
pomegranate juices duning storage as shown in Table (1), (2). The data
showed that there was a significant decrease in the pH value of the juice
during the storage period for the three studied varieties. The pH of
pomegranate juice was 3.5, 3.6 and 3.3 for Wardi, Banati and Manfaloti
varieties at zero time and became 3.0, 3.0, 2.7, respectively after 105 days of
storage at -18°C (Table 1).

Table (1): Effect of storage at -18°C on pH values of frozen Juices for the
three varieties of pomegranate

Vari __pH Values
torage Period (day) Wardi Banatl Manfalcti
Zaro 3.50 3.30
15 3.38 3.56 3.30
30 3.32 345 3.10
45 3.01 3.38 2.84
60 3.00 321 2.80
75 3.00 3.05 2.80
90 3.00 3.00 2.70
105 3.00 3.00 2.7Q
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These results are in a coincidence with those of Rommel ot al,
(1990}, and lbrahim (1992), they stated that pH value decreased remarkely
during storage of the juice. As shown in Table (2), the pH vaiue of canned
juice was reduced slightly during the storage period for the three varieties
studied and there was significant variation during storage penod and among
the three varieties. These results are in a good agreement with that of
Ibrahim (1992). However, Abde-El-Latif (2000), reported that the pH value
increased slightly during storage of ...?

Table (2): EHfect of storage at room temperature on pH values of canned
Juices for the three varleties of pomegranate

Variety pH Values
iStorage Period {day) Wardi Banati Manfaloti
Zero 3.50 .60 330
15 3.17 3.60 3.00
30 3.03 6.40 2.90
45 Q7 3.30 2.80
60 3.00 3,28 2.80
75 3.00 3.00 2.80
- 30 2.80 2.90 2.80
105 3.00 3.00 2.60

Color values:

The data shown in Table (3), represent the color value of frozen
pomegranate juice as determined by Lovibond during ihe storage period. A
significant variation during the storage period and among tne varieties were
obscarved: | The storage caused a remarkable increament in the yellow (Y)
and biue (B) values with a noticeable deciing in the red (R} value. De-Ancos
et: al, (2000) reparted that the loss of color af raspberry products during
processing and storage has been attributed tc many factors such as
enzymatic reaction, ascorbic acid and other organic acids, sugar products,
oxygen, fruit maturity, thawing time, metal ions, light and temperature; also
may be affected by the actual anthocyanin concentration.

Table (3): Effect of storage at -18°C on the color of frozen Julces for the
three studied varieties

Varie Wardi Banati Manfaloti

Stora

Period (da Y. R. B. Y. R. | B. Y. R. B.
Zero 020 | 7.00 |2.90| 0.70 [2.50]2.10] 4.00 | 7.00 | 3.50
15 0.20 [10.00/3.00| 0.10 [1.90(2.00| 4.30 | 7.40 | 5.00
30 0.30 | 10.00(3.20| 1.30 {1.10(2.00{ 1.10 | 1.90 | 5.30
45 10.0020.80(5.00(10.00|7.60|3.00(10.40]10.10| 5.20
60 23.00/10.00|7.70|24.10|6.9019.50| 21.10| 5.20 | 10.10
75 20.00| 9.00 |7.70]|22.00(6.50]/9.30|21.00| 4.80 | 10.00
90 20.00( 8.50 [8.00|22.00(6.00]|9.50(20.00] 5.00 | 10.00
105 20.00) 9.00 |8.00/20.00|5.00,9.50/20.00] 5.00 [10.50
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Storage the canned pomegranate juice of the three studied varieties
at room temperature affected significantly the color values of the samples
(Table 4). Yellow (Y) and blue (B) values increased significantly with the
increase of storage penods, while the red (R) values were lower after storage
penod, especially at 60 — 105 days of storage. Soliman (1996) reported a
reduction in the color scores of.....7 with increasing the storage time, and the
reduction was higher in the samples stored at ambient temperature than
those under refrigeration condition.

Table (4): Effect of storage at room temperature on the color of canned
___juices for the three studied varieties

Variety] Wardi Banati Manfaloti
Stora Y. ' (B |Y |R|B|Y|R|B
Poriod (a3 lriBl Y. rR|B|Y|R]B
Zero 020 | 7.00 |2.90] 0.70 12,50 2.10 | 4.00 | 7.00 | 3.50
15 2.00 | 9.00 |3.80] 0.20 [0.90] 2.70 | 0.50 | 9.00 | 6.20
30 1.00 |10.90]4.00] 1.90 [1.10]3.00 | 1.00 | 490 | 6.00
45 70.80]10.90|6.90]10.00 | 5.50| 3.00 | 20.00|10.00] 7.90
80 21.10| 4.90 [7.90]20.00]3.90] 5.10 |33.00 | 4.80 [ 10.32
75 20.00] 5.00 8.10]22.004.00] 9.50 | 21.00] 4.60 | 10.50
90 20.00] 5.00 |8.50] 21.00]5.00|10.10]20.00] 4.50 |10.60
105 [20.00] 5.60 |9.00]20.00 5.00]10.50]20.00] 6.00 | 11.00

Organoloptic properties:

Pomegranate juice were subjected to an organoleptic test performed
by 10 members. The results of the sensory evaluation of Wzrdi, Banati and
Manfaloti pomegranate juice (frozen and canned} were shown in Figs. 1, 2, 3,
4, 5 and 6. It can be noticed that the storage affected the organoleptic
attributes for all treatments and there were significant variations among
slorage periods and the three studied varieties. Storage of frozen
pomegranate juice up to 30 days had no effect on the color values, while
continuing storage (up to 105 days) caused slight reduction in the color score.

The same result was observed for the appearance and overall
values, irreversibly, the cdor was severely decreased as the storage period
increased up to 45 days; then increasing the storage period to 115 days
caused no effect on odor values. Storage of canned Wardi pomegranate
juice results in a noticeable decrease for color value up to 15 days, after 30
days of storage, the juice, ¢olor value was lowered remarkably till the end of
the storage period. Same ftrend was observed for the odor, taste,
appearance and overall values of stored canned juice

As shown in Fig (3), storage of the frozen Banati juice up to 15 days
had no effect on the color values, while a noticeable decline in the color value
was occurred during the rest of the storage period. Similarly, the odor,
appearance and overall quality showed the same trend as color.

Fig (4), show the effect of the storage on the organoleptic attributes
of canned Banati pomegranale juice. Color value decreased remarkably as
the storage period increased, while both of odor, taste and overall of the juice
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showed a noticeable decline as storage period increased up to 15 days, then
very slight reduction occurred to the same values as the slorage period
increased up to 60 days. Abd-El-Latif (2000), reported a slight decrease in
organoleptic attributes for frozen pomegranate grains during storage period at
-18°C.

It can be noticed from Fig (5) that, there was a slight decline for the
odor, taste, appearance and overall scores for the frozen Manfaloti
pomegranate juice as the storage period increased up to 30 days, but after
that the values were lowered remarkably till the end of the storage period.
However, storage of the juice up to 30 days had no effect on the color values
then the color value decreased at the rest of the storage period. The taste
value for the canned pomegranate juice (Fig 6), changed very slightly as
storage period increased to 45 days, but it was rejected after 75 days of
storage. The color, taste, appearance and overall values showed a
remarkable decline during the storage of the canned juice. Generally, the
panalists preferred the frozen and canned Wardi juice over the other
samples.

)
i
'-‘I ——a Color
!l . £ e — g Qger
I &: “"‘"-"_ e - ~& Tgste
[ e
] - —_— T o N APERCIGRE
.: Y -‘\M—':“. —a, \\‘ . ° -
\ N Ta . -- =ty JErgil
H LN .o .
FE oo ~. Y
N i “
- \% - .
L Y "\!
F RN \\\
- VR >
- a -
£ N NN ~
g . . \'\
I R N
'l H i --~.T%§-m o
- H - R,
=S ° q
;o4
2
A
11
!
!
o
H
'
V-
i
I3
Fo T— L L L I -
7 = b [o] +35 &2 s 8Q 135
Slarnge Pevimil { L)

Fig. (1) Effect of Storage on Organoleptic Attributes of Frozen
Pomegranate Julce (Wardi)
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Fig. (2): Effect of Storage on Organoleptic Attrlbutes of Canned
Pomegranate Juice {Wardl)
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Fig. (3): Effect of Storage on Organoleptic Attributes of Frozen
Pomegranate Juice (Banati)
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(5): Effect of Storage on Organoleptic Attributes of Frozen
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