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ABSTRACT

The experiment carried out to examine the effect of pomegranate peel extract (PPE) and pomegranate seed
extract (PSE) on some proximate chemical composition (Moisture, Protein, Fat, and Ash), chemical traits (pH
value, Thiobarbioteric acid and Free Fate acids), Physical traits (Water holding capacity and pH) and sensory
evaluation of karady meat during frozen storage period (0, 30, 60 and 90) days at -18°C. Meat pieces (Freshly
Longissimus dorsi (LD) muscle) were divided into nine treatments: T1consider as control (not immersed with
PSE or PPE), T2 (immersed with 0.3% PSE), T3 (0.6% PSE), T4 (0.9% PSE), T5 (1.2%PSE), T6 (0.3% PPE),
T7 (0.6% PPE), T8 (0.9% PPE) and T9 (1.2%PPE). Meat samples were dipped with PSE and PPE for 24 hours,
then stored under frozen condition (-18°C) for (0, 30, 60 and 90) days. Results indicated that PSE lead to a
significant increase of Protein, Fat, Ash, pH, and over all acceptability also PSE lead to a significant decrease of
(Moisture, and TBA). On the other hand, PPE lead to Significant increase of (Fat, Ash, TBA, FFA, WHC, and
over all acceptability). PPE lead to a significant decrease of (Moisture, Protein, pH and Juiciness). The karadi
sheep meat exhibited higher (P < 0.05) Flavor and aroma, Tenderness and Juiciness in meat of T4 (PSE 0.9%)
compared with T1. and recorded higher Color and over all acceptability at T3 (PSE 0.6%) compared withT1.
different freezing storage (0, 30, 60 and 90) days showed higher percentage of (Protein, Fat, Ash, FFA and pH).

Keywords: Pomegranate Seed, Pomegranate peel, Chemical composition, chemical traits, Physical traits and
sensory evaluation.

INTRODUCTION improve the microbial quality and safety of products,
with maintaining their good nutritional and

Meat and meat products provide the majority organoleptic properties (Burt, 2004). The use of

of the nutrients required for human health. Meat is synthetic antioxidants in food has been decreased due
recognized as a significant source of high biological ~ to their suspected action as promoters of
value protein and micronutrients (including for carcinogenesis, as well for the general consumer
example vitamins B6, B12, E and iron) and certain rejection of synthetic food additives (Namiki, 1990).
minerals which are essential for growth and health of ~ In the recent years, there has been a huge demand for
human (Williamson et al., 2005). Sheep meat proves natural antioxidants mainly because of adverse
to be an excellent source of high biological value toxicological reports on many synthetic compounds.
protein, vitamins B-complex, minerals such as iron, These natural antioxidants have been extracted from
copper, zinc and phosphorus, also a source of a long different plant parts like Leaves, roots, stems, fruits,
chane omega-3 polyunsaturated fatty acids, which are seeds and bark. The application of plant extracts as
needed for good health throughout life (Lawire, antioxidants have been studied extensively in
2002). different types of meat and meat products. These
studies show promising results regarding the use of

Numerous food products require protection against ~ plant extracts as antioxidants in meat (Shah et al.,
microbial spoilage during their shelf life. The 2014). The pomegranate is one of the important
growing demand of consumers for safe and natural dietary sources of antioxidant phenolics (Ozgen et al.,
products has resulted in thorough investigations from 2008). Pomegranate peel is recognized for
food authorities and researchers to assess the antimicrobial activity (Braga et al., 2005), anticancer
feasibility of mild preservation techniques and to property (Jeune et al., 2005.), antiatherosclerotic and
antioxidative capacities (Tzulker et al., 2007).
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properties. Therefore, in the view of the above
considerations, the present study designed to
investigate the effect of different concentrations of
pomegranates peels and seeds extract and different
freezing storage periods on some physiochemical and
sensory properties changes on Longissimus dorsi
muscle (LD ) in karadi sheep during frozen storage at
-18°C for (0, 30, 60, 90) days.

MATERIALS AND METHODS

1- Preparation of samples

Longissimus dorsi muscle (LD) w separated from
male karadi sheep carcasses which slaughtered at
about 12-14 months age, and storage at 4°C for 24
hour. Shelf connective tissues and external fat
removed from LD, then the (LD) muscle were slit
into approximately 3x3cm slices.

2- Expermintal treatments:

Freshly harvested, ripened and mature pomegranate
fruits local species (Sallaxhani) were purchased from
Sazan village near Hallabja, Iraq (Season October
2018). The pomegranate transported to higher
education laboratory, department of Animal science,
college of Agriculture engineering  science-
University of Sulaimania. Were the present
experiment was carried out.

3- Preparation of pomegranate Peel powder:
Pomegranate fruits were washed by distilled water
then cut manually to separate the arils and peel and
their edible portions were carefully separated, the
pomegranate peel was cut to small pieces about 2x
2cm by using a sharp Knife and washed by distilled
water then dried in air, after 24h the peels dried in a
ventilated oven at 40°C for 48h. Dried pieces were
powdered in heavy duty kitchen grinder and ground
to a fine powder and passed through a 24 mesh sieve
and stored in refrigerator at 4°C.

4- Preparation of pomegranate seed powder:
Pomegranate seed were washed by distilled water
then the pomegranate arils shall be pressed manually
to extract pomegranate juice. The seed crust was
removed by hand carefully so as not cause harm or
broken the pomegranate seeds, then the seeds was
washed by distilled water and dried in air after 24h
the seeds dried in a ventilated oven at 40°C for 48h.
Dried seeds were powdered in heavy duty kitchen
grinder and grounded to a fine powder and passed
through a 24 mesh sieve and stored in refrigerator at
4°C.

5- Preparation of Pomegranate peels and seed
extraction:

1509 powdered sample of Pomegranate peel and seed
were extracted with 3liter of distilled Water the
mixture was keep it on magnetic stirrer at room
temperature for 48h, and then filtered through cheese
cloth to removal of peel particles. The combined
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filtrate was concentrated in a ventilated oven at 40°C
for 48h. The extract was dried and stored in
refrigerator at 4°C until use meat pieces (Freshly
Longissimus dorsi (LD) muscle) were divided to nine
treatments: T1lconsedred as control (not immersed
with PSE or PPE), T2 (immersed with 0.3% PSE),
T3(immersed with 0.6% PSE), T4 (immersed with
0.9% PSE), T5 (immersed with 1.2%PSE), T6
(immersed with 0.3% PPE), T7 (immersed with 0.6%
PPE), T8 (immersed with 0.9% PPE) and T9
(immersed with 1.2%PPE). All treated sample was
stored in freezing storage at -18 c° for (0, 30, 60 and
90) day.

6- Analyses and measurement
6-1- Proximate chemical composition

6-1-1- Moisture percentage

Moisture content was determined according to AOAC
(2000) by drying 5gm of meat in oven at 105°C until
constant weight obtained, then the weight differences
was calculated and moisture percent was determined.

6-1-2- Protein percentage

Total Nitrogen is measured according to the standard
AOAC (2000) procedures by using (micro- kjeldahl)
procedure and conversion factor of 6.25 to extract
protein percent in meat sample used.

6-1-3-Fat Percentage

The percentage of fat in muscle (LD) is measured by
using Soxhlet extraction units where hexane is used
as a solvent according to a AOAC (2000) procedures.

6-1-4- Ash percentage

Procedures of AOAC (2000) were used for Ash
determination. 5gm of meat was put in silica dish
then transferred to a muffle furnace maintained at
525°C for 16-18hr till grey ash was obtained then left
to be cooled, then it weighed and Ash percent was
calculated according to:

Ashweight

Ash%= X

100

Sampleweightbeforeashing
6-2- Chemical traits

6-2-1-Thiobarbuteric acid

Determine of TBA was measured according to the
method described by Witte et al. (1970). 20g of
minced meat were blended with 50 ml of cold
solution containing 20% (Trichloroacetic acids (TCA)
in 2ml Phosphoric acid) the resulting slurry was then
transferred in to a 100 ml with distilled water, the
homogenized by Shaking and filtered through
Whatman no. 1 filter paper. (5ml) of filtrate solution
was pipette into test tube and added 5ml of fresh
chilled Thiobarbituric acid (0.005M in distilled
water). The test tube was shaken well and placed in
the dark room at temperature (25°C) for 15-17hr for
change the color of solution and developing the
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reaction color. Spectrophotometer (Shimdzu, Japan)
was used and the absorbance was read at 530nm to
calculate the TBA value. The TBA value was
expressed as mg MDA/ Kg meat, which it was
calculated by multiplying the absorbance by 5.2
factors as following:

TBA (mg MDA/ Kg meat) = Ax 5.2

6-2-2- Free fatty acid:

Free fatty acids (FFA) were determined according to
the method described by Egan et al. (1981). Ten gram
of meat was dissolved in the neutral solvent
chloroform and filtered through whatman No.1 filter
paper. The filtered was titrated with 0.1N of sodium
hydroxide (NaoH), with shaking constantly until a
pink color appeared. The FFA was calculated as
follows:

_0.282 xmINAOH (0.1N)

WeightofSample (g)

FFA% x 100.

6-3- Physical test

6-3-1- Water holding capacity:

According to Wardlaw et al. (1973) procedure water
holding capacity was determined for meat sample.
Twenty gram of minced meat was mixed with 30ml
of Nacl (0.6M) in centrifuge tube and mixed for
1min. the sample was placed into refrigerator at 5°c
for 15 min. then centrifuged at (4°C) for 5000rpm for
25min. the supernatant was decanted and measured.
WHC was reported as ml of 0.6M Nacl per 100g of
muscle as following:

WHC%=
Initial Solutionwieght—final Solutionweight)<

100.

sampleweight (g)

6-3-2- pH Value Determination

pH value of meat was determinate according to the
determination method described by Ibrahim et al.
(2011). 10g of meat sample was homogenized in
100ml of distilled water for 1 min in a blender and the
pH was measured using a digital pH- meter (WTW.
Multi 350i, India).

6-4- Sensory Evaluation

Sensory evaluation of samples was carried out by
nine member panels from Animal sciences dept of
agriculture engineering sciences / University of
Sulaimani. And all were experienced in sensory
evaluation of meat and meat production. Panelist
members were using quantitative descriptive analysis
methods for different attributes color, flavor and
aroma, tenderness, juiciness and over all acceptability
with five point scales ranging between 1 and 5. The
description of sensory properties and how to rate a
sample for the particular sensory property were on the
evaluation form. The sample were dry cooked in an
oven at 165°C for 10min until reaching the internal
temperature of 70°C then cooled to 60°c prior to test.
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(Murphy and Zerby, 2004). Approximately a (20gm)
of meat sample were served on plates to panelists and
a glass of water at room temperature was provided to
each assessor between samples. The panel scores
were as (Table 1).

Statistical analysis

Statistical Package for the Social Science (SPSS,
2018) was used for all data in this experiment were
analyzed to Evaluate the effect of two different factor
(Treatment and period) by factorial analysis in a
Completely Randomized Design (CRD). Duncan
(1955) multiple range tests were used to detect a
significant difference among means for each factors
without interaction between the factors. Assuming the
following statistical model:

1- Effect of treatment in study parameters:
yij = u+Ti+ eij

2- Effect of period in study parameters:
yij = pu+pi+eij

Where:

yij = Observational value of sample

u = Overall mean

Ti = Effect of i treatment (pomegranate Peels: 0.3,
0.6, 0.9, and 1.2%. or Pomegranate Seed: 0.3, 0.6,
0.9, and 1.2%).

pi = The Effect of Period (0, 30, 60 and 90 days).

eij = Random error associated with each observation
assumed to be NID with Zero mean and o variance.

RESULTS

1- Effect of Pomegranate Peel and Seed extract on
Karadi sheep meat Moisture during different
freezing storage (0, 30, 60, and 90) days:

Result presented in table (2) that there were a

significant (P < 0.05) decrease moisture content

recorded for all treatments except T3 (80.58%) which
treated by 0.6 PSE (pomegranate Seed extraction) at

(0) day storage period compared with T1 (80.04%).

moisture percentage was significantly decreased as a

result of the different PSE and PPE treat after 30 day

frozen storage. In table (2), there is no significant
difference (P > 0.05) between the means of Moisture
during (60) day freezing storage. PSE showed
decrease of moisture percentage as compared with
control T1 (75.59%). Also decreases of moisture
percentage were observed for all treatment except T1
at (30) days frozen (81.74%) which record highest
moisture percentage as compared with control and
other treatments (table 2). PPE at T7 recorded lower

Moisture content as compared with other treatments

during (90) days frozen.
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2- Effect of Pomegranate Peel and Seed extract on
Karadi sheep meat Protein during different
frozen storage (0, 30, 60, and 90) days:

Rise of protein percentage observed significantly
(P< 0.05) for all means at (0) day storage period
(Table 3). The protein content in control was
(14.80%) at (0) day. highest increase was recorded by
T5 (16.33%), and T6 (16.95%) recorded higher
protein percentage for PPE. During 30 day of frozen
storage significantly differences (P < 0.05) observed
in Protein percentage after treating different PSE and
PPE while compared with T1 (14.64). Result in Table
(3) showed significant effect (P< 0.05) of the PSE
and PPE on the protein value, When we compare the
effect of the treatments with control we found that all
protein means increased significantly except T2
(14.18) showed decrease of protein value during (30)
days frozen storage. Significant differences (P <0.05)
between the means of protein content during 60 days
frozen storage (Table 3) were recorded. Protein value
increased significantly in all treatments as compared
with T1 (15.26).

3- Effect of Pomegranate Peel and Seed extract on
Karadi sheep meat Fat during different
freezing storage (0, 30, 60, and 90) days:

Significant differences (P < 0.05) observed among the
means of Fat (table 4) at (0) day storage period and
fat content gradually increased. The highest content
of fat recorded in T1 (3.02%) control during (90)
days frozen storage and T9 (3.01%) as compared with
the lower fat content was T1 control (1.2%). The fat
content was increased significantly during (30) day
frozen storage. Table (4) results clarified that there is
a significant differences among the means of fat
content during (60) days frozen storage, Gradually
Fat content increased in all treatments as compared
with T1 (1.83%). Whereas, the highest fat content
were recorded in T9 (3.00%) during (60) days frozen.

4- Effect of Pomegranate Peel and Seed extract on
Karadi sheep meat Ash during different
freezing storage (0, 30, 60, and 90) days:

Result in table (5) showed that there is no significant
difference (P > 0.05) among means of Ash at (0) day
frozen storage, the highest Ash percentage was found
at T5 PSE (1.92%) and T6 PPE (1.92%). Significant
differences (P < 0.05) between the means of Ash after
treated by PSE and PPE different concentration
during (30) day frozen storage (table 4). The highest
Ash content was at T2 (2.36%) during (90) days
frozen and the lower ash content was T1 (0.94%) at
(0) day frozen. It was noticed in table (5) results that
no significant differences (P > 0.05) were observed
between the means of Ash during (60) days frozen
storage and Lower Ash content recorded by T7
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(2.12%) and higher Ash content was recorded in T5
(2.28%) as compared with control.

5- Effect of Pomegranate Peel and Seed extract on
Karadi sheep meat TBA during different
freezing storage (0, 30, 60, and 90) days:

Significant differences (P< 0.05) was found between
the means of TBA at (0) day storage, result showed
that T3 (0.58mg/ MDA/ kg) differ significantly
among T1 and T2, T4 and T5 of PSE. On the other
hand (Table 6) showed that during (0) day frozen the
highest value recorded in T9 (0.63mg/ MDA/ Kg)
among all treatments except T1 (0.68mg/ MDA/ Kg)
control while the lowest value recorded in T4 (0.46)
malonaldehyde/ kg. In present study table (6) showed
significant differences (P < 0.05) between treatment
during (30) days frozen storage. the initial TBA value
of the control T1 was (0.35)mg/MDA/kg after (30)
days frozen storage, TBA value of control was higher
significantly than all treatments except T9 which
record highest TBA value (0.36 mg) and T3 was
lower TBA value (0.13mg). The result in table (6)
show that there is a significant differences (P < 0.05)
among the means of TBA value in karady sheep meat
treated by different concentration of PSE and PPE
during (60) days frozen storage. All treatments
showed decrease in TBA value as compared with
control T1 (0.53mg MDA/Kg) during (60) days
frozen. As a result the lower TBA value was recorded
by T7 (0.08mg/MDA/Kg) during (90) days frozen
and the higher TBA value was recorded by T1
(0.68mg/ MDA/ Kg) during (0) day frozen.

6- Effect of Pomegranate Peel and Seed extract on
Karadi sheep meat FFA value during different
freezing storage (0, 30, 60, and 90) days:

Table (7) results showed significant effect (P<0.05)
of FFA during (0) day storage, when making
compartment among treatments at the same periods
we found that FFA percentage rise gradually
compared to control T1 (0.21%) and the highest value
recorded in T5 (0.30%) for PSE. And for PPE the
highest record was T9 (0.36%) which it was a highest
records for all treatments during (0) day frozen. There
was a significant difference (P < 0.05) among means
of treatments. The table (7) showed the effect of PSE
and PPE on FFA. Rise of FFA content observed as
compared with control in present study during (30)
days frozen storage, T8 recorded the highest value of
FFA content (0.35%) and T1 control was the lower
FFA content (0.27%).Results in table (7) showed
significant  differences (P <0.05) among the
treatments, differ in FFA content were observed in
meat during 60 days frozen storage, both PSE and
PPE recorded gradually increase in FFA content. The
higher FFA content was T8 (0.44%) at (90) days
frozen and lower FFA content was T1 control
(0.26%).
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7- Effect of Pomegranate Peel and Seed extract on
Karadi sheep meat pH during different
freezing storage (0, 30, 60, and 90) days:

Significant differences showed between the means of

pH value of meat treated by PSE and PPE at (0) day

storage. Generally decrease of pH value was observed
in all treatment after treated by different percentage
of PSE and PPE at some storage day. T8 and T9
recorded significantly lower pH (4.97) compared with
all treatment except T1. On the other hand, highest
pH value was observed in T2 (5.21) compared with
all treatments at (0) day frozen. Table (8) results
indicated that no significant differences observed in
pH value during 30 day frozen storage. PPE led to
decrease of pH value, T5 (5.08) recorded lower pH

value compared with T1 (5.29) control and T2 (5.38)

recorded highest pH value compared with control.

Results in table (8) significant differences (P <0.05)

was observed between the means of pH value in meat

which treated with different concentration of PSE and

PPE. pH value of T1 control was (5.30) after 60 days

frozen storage, all meat sample were treated by PSE

recorded decrease in pH value and T4 (5.17) was
lowest pH value as compared with all other sample.

Nevertheless, differences found in pH value in meat

sample treated by PPE and the higher pH value was

T8 (5.40) during 60 days storage Table (8). Higher

pH value were recorded by T3 (5.70) at 90 frozen

days.

8- Effect of Pomegranate Peel and Seed extract on
Karadi sheep meat Water holding capacity
during different freezing storage (0, 30, 60, and
90) days:

The results of water holding capacity (WHC) showed

in Table (9). There were a significant differences (P <

0.05) between the means of Water holding capacity at

(0) day. WHC decreased in all treatment when

compared with T1 (43.93%), T2 (40.09%) recorded

lower WHC value. There were significant differences

(P < 0.05) among treatments in water holding

capacity during 30 days frozen storage, T3 (52.60%)

was higher WHC and T5 (38.44%) was lower WHC

value when compared with Control T1 (40.57%). On
the other hand, study resulted significant differences

(P < 0.05) among means of WHC during 60 days

frozen storage, table (9) results of PSE reported rise

of WHC percentage as compared with control T1

(37.02%). Higher WHC percentage was recorded by

T4 (38.96%). On the other hand lower WHC

percentage was recorded by T7 (35.97%). Lower

WHC value was recorded by T3 (21.20%) at (90)

days frozen (Table 9).

9- The Effect of different frozen storage (0, 30, 60
and 90) days on karadi meat composition

treated by different concentration of
pomegranate peel and Pomegranate seed
extract:

The result in table (10) indicated that there was
significant difference (P <0.05) among the means of
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moisture Protein, Fat and Ash value during (0, 30, 60
and 90) frozen storage days. The result in table (10)
showed that lower moisture content was recorded by
T4 (71.38%) during 90 days frozen, T8 (72.70%)
during 90 days frozen for PSE and T9 (70.00%)
during 90 days frozen in sample treated with PPE. On
the other hands higher moisture content was observed
in T2 (80.74%) at 30 days frozen, T6 (80.43%) for
PSE during 30 days frozen and for PPE the higher
moisture percentage was (78.73%) during (0) day
frozen. Nevertheless, the higher moisture for all
treatments during (0, 30, 60 and 90) days frozen was
T2 (80.74%) at 30 day frozen and lower moisture
content for all treatment was (70.00%) for PPE during
(90) days frozen.

Different protein value were indicated during
different frozen storage period higher protein content
was recorded by T8 (17.85%) for PSE during 90 days
frozen and lower protein content was recorded by T2
(14.74%) during 30 days frozen, generally protein
content Increased with increase of frozen period. In
spite of that, and as a result of frozen storage same
increase of fat content observed with the meat
samples which treated by PSE, for instance, at (0) day
storage Fat content was (1.7%) then increased to
(1.9%) at 30 days frozen storage and at 60 days
storage frozen the fat content was (2.31%). Similar
increase were noticed in meat samples which treated
by PPE during frozen storage period, at (0) day fat
content was (1.99%) after (30) days frozen storage fat
content increase to (2.44%) and at (60) days frozen
storage the fat content was (2.7%). The lower Fat
content recorded by control at (0) time of frozen
(1.2%) and higher Fat content was recorded in meat
sample which treated by PPE at 90 days frozen
storage (3.15%). Fat Rise of Ash content observed for
all treatments with gradually increase of frozen
period. In present study the lower Ash content was
(1.82%) which recorded by sample treated by PSE at
0 days frozen storage and higher Ash content was
(2.25%) recorded by meat sample treated with PSE at
90 days frozen storage.

10- Effect of different frozen storage day on TBA
and FFA on karadi meat treated by different
concentration of pomegranate peel and
Pomegranate seed extract:

10-1-TBA:

Result showed (Table 11) significant differences (P

<0.05) among means. TBA value of control at (0) day

frozen was (0.68mg MDA/ Kg meat) then at 30 days
frozen storage the TBA value decreased to (0.36mg

MDA/Kg meat) and at the 60 days frozen storage the

TBA value was decreased to (0.42 mg MDA/ Kg

meat). In meat sample which treated by PSE the value

of TBA was decreased with increase of frozen storage
time. At (0) day storage TBA value was (0.51mg

MDA/ Kg meat) then decreased to (0.20mg MDA/

Kg meat) after 30 days frozen and at 60 days frozen

the TBA value was (0.42mg MDA/ Kg meat). Similar
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decrease of result of TBA value was observed with
the meat sample that treated with PPE, At (0) day
storage the TBA value was (0.53mg MDA/ Kg meat)
then decreased to (0.21mg MDA/ Kg meat) at 30
days frozen and at 60 days frozen the TBA value was
(0.43mg MDA/ Kg meat) (Table 11).

10-2- FFA

Table (11) results showed significant differences (P <
0.05) among means of FFA content. FFA content for
control at (0) time was (0.21%) then after 30 days of
frozen the FFA content increased to (0.30%) with
increase of frozen time to 60 days the FFA of control
was increased to (0.35%) and at 90 days frozen the
FFA was 0.39% for control. Gradually increase of
FFA content were found in meat that treated with
PSE during (0, 30, 60 and 90) days. At (0) day of
storage the FFA content was (0.27%) then increased
to (0.29%) after 30 days frozen storage and at 60 days
frozen storage rise of FFA content continue to be
(0.30%) then at (90) days FFA recorded (0.32%).
Similar result were observed in meat sample that
treated with PPE during (0, 30, 60 and 90) days
storage frozen. At (0) day storage the FFA content
was (0.31%) then at 30 days frozen the FFA content
increased to (0.32%) while at the 60 days storage
frozen the FFA content increased to (0.38%) and
during (90) frozen FFA recorded (0.41%).

11-The Effect of different refrigerator storage
days (0, 30, 60 and 90) on pH and Water
holding capacity on karadi meat treated by
different concentration of PPE and PSE:

11-1-pH:

Table (12) showed significant differences (P<0.05)
between the means of pH during different frozen
storage (0, 30, 60 and 90) days. The pH value
affected by different frozen storage days, gradually
increase of pH value recorded with increase of frozen
storage days. pH value of meat sample at (0) storage
days for control was (5.06) after (30) days frozen
storage the pH value increased to (5.20), during (60)
days frozen storage days pH value was (5.27) and at
(90) days frozen the pH value was (5.58). Similar
increase were recorded for meat samples treated by
PSE, during (0) day frozen the pH value was (5.17)
then at (30) days frozen pH value was increased to
(5.28) and after (60) days frozen storage pH value
was (5.22) and at (90) days was (5.60). Obviously
increase of pH value was recorded in meat samples
which treated by PSE, at (0) day storage pH was
(5.01) after (30) days frozen the pH value increased
to (5.14), with increase of storage days to (60) days
the pH value increased to (5.31) and during (90) days
pH was (5, 54) for PSE. The lower pH value was
(5.01) recorded at (0) days frozen for meat sample
which treated by PPE on the other hand the higher pH
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value was (5.60) recorded at (90) days frozen in
sample which treated by PSE.

11-2- Water Holding Capacity:

Significant differences (p <0.05) between the means
of WHC were indicated during (0, 30, 60 and 90)
days frozen storage. Reduction of WHC percentage
was obtained in the present study as a result of
different storage period Table (12). The WHC
percentage in meat sample not treated (control)
during (0) day was (43.93%) after (30) days frozen
WHC decreased to (40.70%) and at (60) days frozen
storage WHC value decreased to (37.23%) but during
(90) days frozen the WHC percentage was (42.89%).
meat samples which treated by PSE showed
difference value of WHC as a result of different
frozen storage period for instance, at (0)days storage
WHC value was (41.87%) but at 30 days frozen the
WHC percentage increased to (46.66%) and at 60
days frozen the WHC percentage decreased to
(37.90%) then at (90) days frozen WHC percentage
was (27.73%). on the other hands, gradually decrease
of WHC value were observed in meat sample which
treated by PPE as a result of difference frozen storage
period, at (0) days storage the WHC percentage was
(42.06%) then frozen storage increased to 30 days
and WHC value was decreased to (39.09%) decrease
of WHC continue to record (37.32%) at 60 days
frozen storage and during (90) days frozen storage
WHC percentage was (38.52%). Table (12) showed
that lower WHC percentage was (27.73%) recorded
by meat sample treated PSE at 90 days frozen, on the
other hands the higher WHC was (46.66%) recorded
by meat sample treated by PSE at (30) days frozen.
12- Effect of different concentration of
pomegranate peel and Pomegranate seed
extract on Color, Flavor and Aroma,
Tenderness, Juiciness and overall acceptability
in LD Muscle of Karadi meat during 90 day
frozen storage:

Table (13) showed significant differences (P < 0.05)
among means treatments of Flavor and Aroma,
tenderness, juiciness and over all acceptances. Also
table (13) showed that there is no significant
differences among the means of color at (60) day
storage. PSE T3 (0.6) recorded the highest score
(3.80) for color, (4.00) and (3.80) for overall
acceptance. On the other hands, T4 recorded higher
Flavor and Aroma (4.00) and higher score for
Tenderness (4.00).

In spite of that results in table (13) indicated that T4
was more acceptable in Flavor and Aroma which had
significantly (P< 0.05) higher score (4.00) as
compared with T1 (2.60). Also the table showed that
pomegranate seed extraction led to significant (P <
0.05) decrease in T4 (3.40) as compared with T1.
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Table 1: panel scores Table was as following:

Treatment Color  Flavor and aroma Tenderness Juiciness Overall
Acceptance
Table 1: Sensory evaluation form (Murphy and Zerby, 2004).
Score 1 2 3 4 5
Dark Acceptable Light Reddish
Color Very dark brown brown reddish brown Brown
Flavor and aroma Very pron_ounced Pronou_nced Moderate Slight rancid No detec_table
rancid rancid rancid Rancid
Tenderness Tough Low Moderate Tender Very tender
tender tender
- Slightly Moderate . -
Juiciness Dry juicy juicy Juicy Very juicy
Slightly Moderate Very
Overall acceptance Refused acceptable acceptable Acceptable Acceptable

Table 2: Effect of Pomegranate Peel and Seed extract on Karadi sheep meat Moisture percentage during
different freezing storage (0, 30, 60, and 90) days (Mean + SE):

Frozen period

Tre 0 Day 30 Day 60 Day 90 Day

Control T1 80.04 +£0.35™ 81.74 +0.57°¢ 75.59 £ 0.26? 75.08 £ 0.05°
T2 78.94+ 0.38° 80.68+0.52  74.88+0.60° 73.21 +0.48"

PSE T3 80.58 £ 0.56¢ 80.03+0.56%¢  73.28+0.072 71.87 £ 0.40%
T4 79.62 £ 0.79" 79.28 +£0.60*°  72.40 + 0.252 70.67+ 0.67%

TS5 78.73+0.60° 77.45+0.57®  75.35+2.522 70.26 + 0.59%

T6 80.01+ 0.20™ 78.06 £ 0.66%  75.78 +£0.492 70.15 + 0.82%

PPE T7 79.23 £0.21* 77.18+0.17°2 75.57+ 0.48% 69.52+1.01%
T8 78.60+ 0.43° 79.67+0.76%¢  75.16 +0.34° 70.09 + 1.05%

T9 77.07+£0.15% 80.74+1.32 7457 +0.292 71.38 £ 0.65%

Means having different small letters (a, b, c...) among treatments for each Column are significantly different (P < 0.05).

Table 3: Effect of PPE and PSE on Karadi sheep meat Protein percentage during different freezing storage (0,

30, 60, and 90) days

(Mean + SE):

rozen Period

T 0 Day 30 Day 60 Day 90 Day

Control T1 14.80 +0.26° 14.64 +0.30% 15.26 +0.27% 15.91 +0.58¢
T2 14.80 £0.112 14.18+0.352 15.60 +0.14%® 19.00 £ 1.34°

PSE T3 15.32 £0.32° 15.99 + 0.10" 16.14 + 0.54% 18.18 £ 0.37°
T4 15.40 + 0.09% 16.07 + 0.35™ 15.79 + 0.23%® 18.30+0.40°

T5 16.33 + 0.47 16.61 +0.09°¢ 17.14 +0.08" 18.16 + 0.492

T6 16.95+0.39°¢ 16.05+ 0.27°° 16.59 + 0.423¢ 17.33+0.812

PPE T7 16.59 + 0.19 16.32 + 0.40™ 1798 £0.17°¢ 16.08+0.362
T8 16.06 + 0.11%¢ 14.66 + 0.62% 16.15 + 0.39% 17.26 £ 0.48°2

T9 15.69 + 0.48%¢ 14.74 £ 0.34% 17.15 + 0.47" 15.94 £ 0.52°2

Means having different small letters (a, b, c...) among treatments for each Column are significantly different (P < 0.05).
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Table 4: Effect of Pomegranate Peel and Seed extract on Karadi sheep meat Fat percentage during different

freezing storage (0, 30, 60, and 90) days (Mean + SE):

rozen Period

Tre 0 Day 30 Day 60 Day 90 Day
Control Tl 1.20+0.052 1.43+0.08°2 1.83+0.06° 3.02+0.06"
T2 2.33+0.03° 2.43 +0.12« 2.35+0.17% 2.90 + 0.008%
PSE T3 1.50 £ 0.15° 1.80 + 0.05% 2.11+0.003? 2.26 £0.003%
T4 1.56 +0.03° 1.63+0.082 2.26 +0.29% 2.93 +0.29°
T5 1.50 £ 0.05° 1.76 + 0.08% 2.53+0.31° 2.96 +0.31°
T6 1.90+ 0.05% 2.16 + 0.06" 2.84 +0.06" 3.01 +0.06"
PPE T7 2.26+0.03°¢ 2.46 + 0.06% 2.70+0.12% 2.99 +0.32°
T8 2.13+0.03% 2.36 + 0.14 2.16 + 0.06% 2.97+0.02°
T9 1.66 + 0.03" 2.76 £ 0.08¢ 3.00 £ 0.10% 3.01+0.08°

Means having different small letters (a, b, c...) among treatments for each Column are significantly different (P < 0.05).

Table 5: Effect of Pomegranate Peel and Seed extract on Karadi sheep meat Ash percentage during different
freezing storage (0, 30, 60, and 90) days (Mean * SE):

Frozen Days

T 0 30 60 90

Control T1 0.94 +0.0052 1.96+0.0052 2.17 +0.062 2.24 +0.082
T2 1.6+0.152 2.25+0.12" 2.24 +0.132 2.36 £0.122

T3 1.87+0.04° 2.10+ 0.02% 2.18+0.01° 2.22+0.092

PSE T4 1.90 +£0.06° 2.10 +£0.01% 2.21+0.142 2.25+0.072
TS5 1.92 £0.01° 2.10 £0.01% 2.28+0.162 2.19 +0.052

T6 1.92 £0.01° 2.09 £0.02% 2.24+0.122 2.19+0.022

PPE T7 1.91 +£0.005" 2.11 +0.02% 2.12+£0.042 2.15+0.052
T8 1.90+ 0.08° 2.06 +0.03% 2.15+0.022 2.20+£0.04°

T9 1.90+ 0.05° 2.00+ 0.05% 2.19+0.032 2.21+0.042

Means having different small letters (a, b, c...) among treatments for each Column are significantly different (P < 0.05).

Table 6: Effect of Pomegranate Peel and Seed extract on Karadi sheep meat TBA (mg malonaldehyde/kg

Muscle) during different freezing storage (0, 30, 60, and 90) days (Mean + SE):

Frozen Period

Tre. 0 Day 30 Day 60 Day 90 Day

Control T1 0.68 +0.002f 0.35 + 0.006¢ 0.53 £0.007°¢ 0.14 + 0.002"
T2 0.51+ 0.002" 0.18 + 0.006° 0.37 £0.006? 0.12+0.006°
T3 0.58+ 0.006 ¢ 0.13 £0.0042 0.35+0.01° 0.13 + 0.006"
PoE T4 0.46 £ 0.01° 0.15 + 0.006® 0.42 +0.002° 0.14 + 0.004
T5 0.48 + 0.006% 0.24 £ 0.006° 0.48+ 0.006 ¢ 0.14 + 0.002"
T6 0.48 + 0.002% 0.28 +0.006 ¢ 0.44 +0.01% 0.15+0.005°¢
T7 0.49 + 0.004® 0.15 +0.01% 0.43 £0.007° 0.08 £ 0.002°?

Pre T8 0.54+0.01¢ 0.18 £ 0.003" 0.37+£0.01° 0.09 £ 0.02°2
T9 0.63+0.02° 0.36 £0.01¢ 0.42 £ 0.003° 0.44 +£0.01¢

Means having different small letters (a, b, c...) among treatments for each Column are significantly different (P < 0.05).
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Table 7: Effect of Pomegranate Peel and Seed extract on Karadi sheep meat FFA value during different freezing
storage (0, 30, 60, and 90) days (Mean * SE):

rozen Period

Tre 0 Day 30 Day 60 Day 90 Day
Control T1 0.21+0.008% 0.27+0.01? 0.26 +0.01? 0.28+0.012
T2 0.24+0.01% 0.29 + 0.005%¢ 0.30 £ 0.01° 0.33+0.01"
PSE T3 0.27+ 0.003 0.31+ 0.023d 0.32+0.01% 0.34 + 0.005%
T4 0.27+0.008 ¢ 0.32 + 0.008" 0.33+£0.01% 0.36 +0.01°¢
T5 0.30 + 0.008 0.28 £ 0.01% 0.35+0.01« 0.40 + 0.005¢
T6 0.27+0.01% 0.33+ 0.003Pc 0.38 £ 0.02¢% 0.39+0.005¢
PPE T7 0.30 + 0.008 0.33 +0.01« 0.39 +0.01¢% 0.41+0.01¢
T8 0.32+0.0114 0.35+0.01¢ 0.40+0.05°¢ 0.44 +0.01¢
T9 0.36+0.017° 0.30 + 0.01%¢ 0.35 + 0.05% 0.39 + 0.034

Means having different small letters (a, b, c...) among treatments for each Column are significantly different (P

< 0.05).

Table 8: Effect of Pomegranate Peel and Seed extract on Karadi sheep meat pH value during different freezing
storage (0, 30, 60, and 90) days (Mean * SE):

Frozen Days

— 0 30 60 90

Control T1 4.93+ 0.01° 5.29 +0.02% 5.30 £ 0.05%¢ 5.37+0.052
T2 5.21+0.04" 5.38 £0.02° 5.21 +0.01® 569+0.01°

PSE T3 5.16 + 0.01%f 5.09+0.022 5.19 + 0.05% 570+ 0.06°
T4 5.13 +0.004 % 5.35 +0.05% 5.17 +0.042 5.62 +0.02"

T5 5.19+0.015¢ 5.08 £0.04* 5.20 +£0.006% 5.59 +0.02"

T6 5.11+0.013« 5.15 +0.02%® 5.34 +0.007" 5.58 +0.01"

PPE T7 5.04 +0.013° 5.11+0.13% 5.31+0.01%¢ 5.50 + 0.01%
T8 4.97 £0.024* 5.21 + 0.05% 5.40+0.03° 5.48 + 0.02%

T9 4.97 +0.019° 5.20 + 0.03%® 5.27+ 0.03%¢ 5.58 + 0.06"

Means having different small letters (a, b, c...) among treatments for each Column are significantly different (P < 0.05).

Table 9: Effect of Pomegranate Peel and Seed extract on Karadi sheep meat Water holding capacity percentage

during different freezing storage (0, 30, 60, and 90) days (Mean * SE):

T:Z_Ze” Days 30 60 90
Control T1  4393+044° 4057 +0.49° 37.02 + 0.50 3152+052°¢
T2 4009+028°  41.80+1.02 37.69 + 0.61% 30.35 + 0,58
. T3 4219+0.66°  52.60+0.75 37.94 + 0.97% 21.20 +0.18°
T4  4243+028% 5168+ 157" 38.96 + 0.28" 27.85 + 0.74"
T5  4279+0.14%  38.44+0.66° 38.86 + 0.50° 31.12 +0.41°
T6  40.81+041®  38.49+1.00° 38.06 + 0.50% 37.48+0.79°
T7  4173+047°  39.68 +0.54° 35.97 + 0.56° 4312 +1.09°
PPE T8  42.73:082¢  39.77+0.47° 36.30 + 0.55% 4234 +0.87°
T9  4298+030%  40.70 + 0.68° 37.23 + 0.48% 42,89 +0.44°

Means having different small letters (a, b, c...) among treatments for each Column are significantly different (P < 0.05).
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Table 10: The Effect of different refrigerator storage (0, 30, 60 and 90) days on karadi meat Proximate chemical
composition treated by different concentration of pomegranate peel and Pomegranate seed extract

(Mean = SE):

Treat Frozen storage day Moisture Protein Fat Ash
0 78.94 + 0.38" 15.69+0.26%° 1.2+0.51° 1.9+0.005%
30 80.74 + 1.32¢ 14.74+0.342 1.4+ 0.88% 1.96+0.005*
60 74.57 £ 0.29? 17.15+0.47¢ 1.8+0.06° 2.17+0.06°
90 71.380.65% 15.94+0.52 2 2.03+0.08? 2.24+0.08 2
0 79.73+ 0.32° 15.08+0.15® 1.7+0.11% 1.82+0.05?

PSE 30 80.43 +0.36% 15.22+0.27% 1.9+0.10¢ 2.14+0.03°
60 74.04 + 0.40° 15.70+0.17%¢ 2.31+0.10% 2.23+0.05°
90 72.70 £0.53°¢ 17.85+0.48°¢ 2.96+0.01° 2.25+0.04 2
0 78.73 + 0.35" 16.48+0.16% 1.99+0.07% 1.91+0.01%

PPE 30 78.09 + 0.38° 15.91+0.28" 2.44+0.07¢ 2.07+0.01°¢
60 75.21 +0.57° 16.96+0.24¢ 2.7+ 0.10° 2.18+0.03°
90 70.00+0.392 17.21+0.32% 3.15+0.1° 2.19+0.012

Means having different small letters (a, b, c...) among treatments for each Column are significantly different (P < 0.05).

Table 11: Effect of different refrigerator storage day on TBA and FFA on karadi meat treated by different

concentration of pomegranate peel and Pomegranate seed extract (Mean + SE):

Treatment Frozen storage day TBA FFA
0 0.680.002¢ 0.210.008"
c 30 0.36+0.01° 0.30+0.01%°
60 0.42+0.003° 0.35£0.005%
90 0.44+0.02°¢ 0.39+ 0.003°
0 0.5120.01° 0.27+0.007°
30 0.20%0.02° 0.29+0.008"
PSE 60 0.42+0.02° 0.3040.009°°
90 0.13+0.003° 0.32+0.009 %
0 0.53+0.01° 0.31+0.01%
30 0.210.167 0.320.009
PPE
60 0.43+0.01° 0.380.008°
90 0.11+0.008 % 0.41+0.006 °

Means having different small letters (a, b, c...) among treatments for each Column are significantly different (P < 0.05).

Table 12: Effect of different refrigerator storage day on pH and Water holding capacity on karadi meat treated
by different concentration of pomegranate peel and Pomegranate seed extract (Mean * SE).

Treatment Frozen storage day pH value Water holding capacity

0 5.06+0.01% 43.93+0.44%

C 30 5.20+0.03¢% 40.70+0.68°
60 5.27+0.30% 37.23+0.48?

90 5.58+0.006 2 42.89+0.44°

0 5.17+0.01¢ 41.87+0.35%

PSE 30 5.28+0.03% 46.66+1.71°
60 5.22+0.02¢% 37.90+0.34%

90 5.60+0.04 2 27.73£1.22°2

0 5.01+0.022 42.06+0.34%

PPE 30 5.14+0.03* 39.09+0.35%°
60 5.31+0.02° 37.32+0.42°

90 5.54+0.01 2 38.52+1.48"
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Table 13: Effect of different concentration of pomegranate peel and Pomegranate seed extract in sensory
evaluation scores in LD muscle of Karadi sheep (Mean + SE):

TSI?E' P.E Color FIZ\;E;W?d Tenderness Juiciness ac;;i;k?illli ty
Con. T1 280%0.20° 2.60+ 0.24° 3.00+0.31® 3.00 + 0.20%® 2.40 £ 0.242
T2 3.20+£0.37% 3.00 + 0.44% 3.80 £ 0.37° 2.80 £ 0.37% 3.20 £ 0.37®

PSE T3 3.80+0.48% 3.40 £ 0.24%® 3.80 £ 0.48° 2.80 £ 0.20% 3.80 £ 0.48°
T4 3.40+040° 4.00 +0.44° 4.00+0.31° 3.40 +0.24° 3.40 + 0.40%®

T5 3.60+£0.242 3.20 £ 0.20%® 3.80 +£0.20P 3.00 + 0.54% 3.60 £ 0.24°

T6 3.60+0.40° 3.60 + 0.24%® 3.40+£04° 3.20 +0.20%* 3.40 £ 0.40%

PPE T7 2.80+0.37% 2.60 £ 0.402 3.00 +0.31% 2.40 £ 0.24%® 2.80 £ 0.37%®
T8 3.00+0.31% 3.20+ 0.58% 3.20£0.37° 2.40 £ 0.24% 3.00 +0.31®

T9 2.40+0.24° 3.60 + 0.24%® 2.00 £0.00? 2.00+0.402 2.80 £ 0.20%®

Means having different small letters (a,b,c,....) among treatments for each Column are significantly different (P < 0.05).

DISCUSSION

In this study we found that PSE showed decrease of
moisture percentage as compared with controls T1
(75.59%). Also decreases of moisture percentage
were observed for all treatment except T1 at (30) days
frozen (81.74%) which record highest moisture
percentage as compared with control and other
treatments (table 2). PPE at T7 recorded lower
Moisture content as compared with other treatments
during (90) days frozen. This finding may be due to
opposite linkage between the moisture and other
compounds present in meat sample treated by
pomegranate peel or seed extraction (Tahir, 1983 and
Guo et al., 2003). The decrease in moisture content
were recorded for all treatments during storage period
processed was confirmed by (Kheder, 2013) after
using different Olive leave extraction on karady sheep
meat during frozen storage. Other research conducted
that in disparity to the emulsion, moisture content in
the product with guava powder (1%) was
significantly lowers (P < 0.05) than control. This
could be due the loss of water/ moisture, temporarily
bound by the guava powder (Arun and Rajkumar.
2013).

PSE and PPE showed rise of protein content Table
(3). and T2 during (90) days frozen recorded the
higher protein content (19.00%) and T2 during (30)
days frozen was the lowest protein content (14.18%).
These results are probably due to the phenolic
components in the plants extracts which improve
proteins and meat moisture and prevented water loss
(Romans and Ziegler, 1977; Saleh, 2007). The result
were confirmed by (Baker I. A. 2012), when reported
that protein content increased significantly (P < 0.01)
with increase of storage of meat sample treated by
Ginger extract and Rosemary extract. On the other
hand, (Kheder 2013) showed that significant
differences appeared in protein content among meat
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sample treated by Olive leave extraction during
frozen storage.

Significant differences (P < 0.05) observed among the
means of Fat (table 4) in meat sample after treated by
PSE and PPE, Gradually Fat content increased in all
treatments as control with control. (Taban 2015)
founded that Treatments T2 and T4 shows decrease in
each protein and fat comparing with control. Also
Significant differences (P < 0.05) of Fat content
reported by (Kheder 2013) in meat sample treated
with olive leave extraction during frozen storage at -
18°c.

Rise of Ash content were observed in all sample
treated by PSE and PPE when compared with control.
Arvanitoyannis et al. (2000), confirm that significant
increase in Ash with increase of storage period due to
loss of moisture which in turn made an increase in the
total solid content.

The result in table (6) show that there is a significant
difference (P < 0.05) among the means of TBA value
in karady sheep meat treated by different
concentration of PSE and PPE, The results of present
study may be related to the antioxidant characteristics
of GE (Ginger extraction) (Brunton et al., 2000),
which prevented lipid oxidation in the phospholipids
rich membranes of meat (Lee et al., 1986; Kim and
Lee, 1995; Mendiratta et al., 2000).

PSE and PPE recorded gradually increase in FFA
content, the increase in FFA (lipolysis) is a result of
the enzymatic hydrolyses of esterifies lipids (Hwang
and Regenstein, 1993). Increase in FFA is in
agreement with those reported by other investigators
(Ucak et al., 2011; Abu-almaaly, 2011). In spite of
that, Ucak et al. (2011) noticed considerable
differences (p<0.01) in FFA between the control and
rosemary extraction treated groups.
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Generally decrease of pH value was observed in all
treatment after treated by different percentage of PSE
and PPE at some storage day This result may be due
to the presence of some acids like Ellagic acid and its
derivatives (Ellagitannis, Punicalagin, Punicalin) in
pomegranate peel extracts which may decrease the
pH of meat (Tahir, 1983 and Guo et al., 2003). The
pH values of raw ground pork meat decreased from
5.88 to 5.61 over storage period (Qin and Zhang
2013).

Pomegranate Peal extraction showed significantly
effect in WHC which decreased the WHC value
compared with PSE (Table 9) The present results are
similar to the findings of previous reports which
showed stabilizing effect on thawing and cooking loss
and other meat quality with increase ginger extract
concentration (Naveena and Mendiratta, 2004; Al-
Temimi and Abu-Almaaly, 2011). The meat samples
treated with olive leaves extract in low concentration
(2%) had lower WHC which might be because of
protein lose their buffering capacity (Offer and
Trinick, 1983).

The moisture losses happen during later storage
periods due to myofibrillar distortion undergone by
the meat in the freezer that led to the poor water
retention ability of the meat. (Kandeepan and Biswas,
2007b). Similar result was found by (Hama et al.,
2018) when indicated that moisture content decreased
significantly (P <0.01) with increasing storage for all
meat sample treated with pomegranate peel extract.
Similar results were found by (Azad and Akter, 2005)
and Kandeepan and Biswas (2007a) and Al-penjueni
(2008). generally protein content Increased with
increase of frozen period. The result was confirmed
by (Ageena, 2001) and (Al- Dhaheri, 2012) which
reported higher protein content of calve meat and
minced beef during frozen storage as a period of
storage increased. In present study gradually increase
of Fat content observed with gradually increase of
frozen storage period value was gradually increased
during the increase of storage period (Baker, 2012).
Similar result was found by (Kheder, 2013) fat
content in karadi sheep meat was increased during
frozen storage for (0, 30, and 60). On the other hands,
Ash content gradually increased as the period of
storage frozen increased same result were founded by
(Kheder, 2013), Ageena (2001) and Al-Dhaheri
(2012) whom found that Ash content gradually
increased as the period of storage frozen increased.

The TBA value decreased significantly in all
treatments due to Increase of frozen storage time The
results revealed that the meat which treated with
Pomegranate Peel extracts showed a preservation
effect on meat by inhibiting lipid oxidation due to its
antioxidants contents like flavonoids, ellagic acid,
catechins and Gallic (Li et al., 2006, Zahin et al.,
2010 and Devatkal et al., 2010). TBA value reduced
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in meat and meat process during frozen storage
(Wojciak et al., 2011). After 4 weeks of chilled
storage of meat treated with mint leaf extract the TBA
value decreased (Kannat et al., 2007).

Increases of FFA content observed with increase of
frozen storage days (0, 30, 60 and 90) Present study
showed that FFA content increase with increase of
frozen period, lower FFA recorded in control at (0)
time was (0.21%) and the higher FFA content was
(0.41%) recorded by meat sample treated with PPE
storage for 90 days frozen. Mahmmod (2014)
reported that when compared FFA values of same
treatment in different periods, results showed that
FFA values increase as storage period increase.

The pH value affected by different frozen storage
days, gradually increase of pH value recorded with
increase of frozen storage days Hama et al. (2018),
reported that pH value of karadi ram meat increased
with increase of refrigerated storage period, there
were significant differences (P<0.01) between storage
periods for all treatments. Thus the result revealed
that pH values increased with progress in storage
period similar result was indicated by Jayesh and
Venkataramanujam (2000) and Kandeepan and
Biswas (2007a). Increase in pH significantly with
prolonged freezer storage may be attributed to the
fact that meat undergoes autolysis resulting in a
decrease in extract release factor and water holding
capacity (Strange et al., 1977). Reduction of WHC
percentage was obtained in the present study as a
result of different storage period Table (12). Similar
result was found by Kheder (2013) when indicated
that all karadi sheep meat treated with olive leave
extract showed a gradually decrease in WHC as
storage time was progressed. Result showed that
WHC significantly (P < 0.01) decreased as storage
time increased Hama et al. (2018).

The karadi sheep meat exhibited higher (P < 0.05)
Flavor and aroma, Tenderness and Juiciness in meat
treated with PSE at (0.9%). and recorded higher
Color and over all acceptability at T3 (PSE 0.6%)
compared withT1. These results may be due to that
pomegranate extracts contain flavonoid compounds
and catechins, which play effective role in myoglobin
reduction and maintaining the longest storage period,
thus providing meat color protection through delay
the met — myoglobin formation (Naveena et al.,
2008b). Similar result was found with (Al-Rubeii et
al., 2009; Sallam et al., 2010; Zochowska-Kujawska
et al.,, 2013) when used GE (Ginger extraction) to
improve the meat quality and the result was
improvement in tenderness and juiciness after GE
(Ginger extraction) treatment that improvement may
be due to proteolytic activity of ginger extract,
enhancing meat ability to bind water and decreasing
exudative liquid loss during thawing.
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CONCLUSION

The study demonstrated the antioxidant effect of
pomegranate peel and pomegranate seed extract on
karady sheep meat during (0, 30, 60 and 90) days
frozen the result confirmed that

1- Chemical and physical analysis indicated that PSE
and PPE had high antioxidant activity and retarded
the lipid oxidation, which is very important for
human health benefit.

2- Improvement of Flavor and aroma, Tenderness,
Juiciness, Color and Overall acceptability were
observed after treated the meat sample with different
concentration of PSE and PPE.

3- Nutritional value of karadi sheep meat was
increased after adding PSE and PPE to meat samples
which lead to decrease of Moisture content and as a
result caused a relative increase in Protein, Fat and
FFA.

4- There were significant differences between the
sample of meat for chemical and physical treats of
meat during different frozen storage time.
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