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ABSTRACT: In this study, cream cheese was prepared from goat's milk supplemented with
different concentration of pomegranate peel extracts (PPE) (0.5, 1 and 2%) as natural antioxidant.
Experimental cheeses evaluated for antioxidant activity RSA/DPPH, total phenolic compound (TPC)
and total flavonoid compound (TFC), oxidative stability, microbiological and organoleptic properties
during storage periods at 44+1°C for 45 days. Chemical composition was determined for fresh cheese.
The obtained results showed that a significant (P <0.05) increased observed in DPPH, TPC and TFC in
cheese containing PPE3 (goat's cream cheese containing 2% PPE) recorded high values. Stored goat's
cream cheese has significant (P <0.05) decrease in total bacterial count, proteolytic, lipolytic bacteria
and yeast/mould counts than the control cheese. Coliforms were not detected throughout the storage
period. Organoleptic results showed that concentration of pomegranate peel extracts up to 1.0%
recorded high pointes than the control. Pomegranate peel extracts could be used as natural preservative
to improve acceptability and the oxidative stability of goat's cream cheese.

Key words: Pomegranate peel extracts, goat's cream cheese, antioxidant activity, chemical, microbiological
and organoleptic properties.

INTRODUCTION regulations cream cheese must has at least 33%
fat in dry matter (Phadungath, 2005). It used as
Goat's milk and its products always an ingredient in many foods such as crackers,

many types of biscuit, savoury snacks, cheese
cakes, cheese sauces, spreads, desserts and

preferred for their nutritional and therapeutic
value in human nutrition (Alferez et al., 2001;

Diaz-Castro et al., 2012; Mukdsi et al., 2013)
The consumption of goat's dairy products has
increased worldwide with a consequent increase
in the demand for goat's milk, which is
encouraged dairy production in many countries
(Queiroga et al., 2013).

Goat's milk has higher totally free fatty acids
which give the dairy products a typical goaty
flavours. (Chilliard et al. 2003; Collins et al.,
2003).

Cream cheese is a white soft cheese
manufactured from full fat milk enriched with
additional cream. According to United States,
the Food and Drug Administration (FDA)
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salads. Also, it's consumed as daily breakfast
food (Tokusoglu, 2013).

Lipid oxidation is a main factor affecting the
standard of manufactured dairy products,
especially during long of storage periods. Lipid
oxidation resulting in production of free radicals,
inducing the synthesis of hydroperoxides which,
consequently, produce volatile carbonyl
compounds off- flavours (Kristensen and
Skibsted, 1999). This decrease the organoleptic
properties of foods especially the raw and oily
or fatty products. So, thess products are not
preferred to consumers (Orhan et al., 2003).
Also, lipid oxidation caused early aging,
carcinogenesis, inflammation and cardiovascular
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diseases (Siddhuraju and Beeker, 2003). Recently
there are growing trend towards natural
additives to controlled oxidative degradation of
lipid, improve acceptability and nutritional value
of food products (Fasseas, et al., 2007 ; Camo,
et al., 2008).

Antioxidants are the compounds that when
added to food products, especially foods rich in
fat can prolong the shelf life by retarding the
process of lipid peroxidation, which is one of the
major reasons for deterioration of food products
during manufacturing and storage (Madhavi et
al., 1995). The activity of antioxidants and their
mechanism of action is dictated by the structural
features of the molecules involved, the system in
which they are present as well as manufacturing
and storage conditions. For antioxidant-fortified
foods, physicochemical, microbial, sensory
quality and antioxidant activity are important
quality parameters, and new functional products
should be detected by these parameters
(Tokusoglu, 2009).

Natural sources of antioxidants have fewer
side effects than artificial antioxidants to the
human body (Alenisan et al., 2017). So, it's used
in widespread in foods. Fruits, vegetables,
legumes, and nuts contain significant antioxidant
contents that offer great potential as protective
foods. This feature is influential effect for fruits
and vegetables can be attributed to the antioxidant
effect of the polyphenolic compounds. Some of
secondary products of fruit and vegetable are
rich in antioxidants. Secondary products can be
used to produce many healthy foods (Shahidi,
2015).

Pomegranate (Punica granatum L.) has been
used as a medicinal and nutritional fruit due
mainly to its antioxidant, antitumor,
antihepatotoxic, antilipoperoxidation and
antibacterial properties (Cam et al., 2009;
Vidhan et al., 2010; Wenjuan et al., 2012).
Pomegranate peels are by-products of the food
industry. Crude extracts and purified fractions
from pomegranate peels could provide health
benefits to humans and may be employed in
food preservation and pharmaceutical purposes
(Shiban et al., 2012). The phenolic compounds
of pomegranate peels are decade time higher
than that found in the pulp (Li et al, 2006).
Considering that peels and seeds are not

consumed, the high-handed of bioactive compounds
presented in these non-edible everywhere could
be used for substitute purposes in the food
industry such as enrichment or development of
new products (Miguel et al., 2010). Utilization
of pomegranate peels as a reservoir of valuable
therapeutic agents, food preservatives, supplements,
stabilizers, probiotics and quality enhancement
agents seems to be a pragmatic approach in the
prevention of some chronic maladies (Akhtar et
al., 2015)

The objectives of this research were to
investigate the effects of various concentrations
of pomegranate peel extracts as natural
antioxidants on the physicochemical,
microbiological, sensory characteristics, oxidative
stability and antioxidant activity of goat's cream
cheese and their shelf life during storage at
4+1°C for 45 days.

MATERIALS AND METHODS

Materials

Fresh whole goat's milk (12.8% total solid,
3.9% fat, 3.72% protein, 0.78% ash, 0.17%
acidity and pH value 6.64) was obtained from
the herds of Desert Research Center, Ministry of
Agric., Cairo, Egypt. Freeze dried starter
cultures containing: Streptococcus thermophilus
and Lactobacillus delbrueckii ssp bulgaricus
(1:1) were obtained from Chr. Hansen's Lab.,
Copenhagen, Denmark. Rennet, Hannilase @
TL 2300 granulaste NB microbial rennet was
obtained from Chr. Hansen's Lab., Copenhagen,
Denmark. A commercial pure salt fine grade and
calcium chloride were obtained from El-Naser
Company and El-Gomhoria Co., Cairo Egypt
respectively. Fresh pomegranate fruits (Punica
granatum L.) were obtained from the local
market, Zagazig city, Sharkia Governorate,
Egypt. Goat's cream (40% fat) was obtained by
milk separator.

Experimental

Preparation of pomegranate peel extracts
(PPE)

Pomegranate fruits were washed then peels
were separated. The peels (100 g) were refluxed
in distilled water (1000 ml) for 1 hr., with
ultrasonic water bath, extracts were made at 40
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kHz frequency heated bath temperatures as a
40°C Ultrasonic duration of 30 min. percentage
of power settings, 80% (Altemimi et al., 2016).
The extracts were cooled and filtered through
cheese cloth and the residue was again refluxed
for an additional hour. Then all the extracts
were pooled and centrifuged at 12 100 g for 20
min. The supernatant obtained was concentrated
in a rotary evaporator under vacum at 45°C to
obtain the cured extract. The extract was stored
at 4°C until used for further all analyses.

Production of goat's cream cheese

Goat's cream cheese was produced according
to the method of (Kosikowski and Mistry, 1997)
with some modifications. Goat s milk was
standardized to (3.9% fat). The milk was
pasteurized at 65°C for 30 min and cooled to
42-43°C, then inoculated with (2%) starter
culture (Lactobacillus delbrueckii ssp bulgaricus
and Streptococcus thermophilus 1:1), calcium
chloride 0.02%, salt 1.5%, rennet (0.75ml / kg)
were added to the cheese milk then incubated
at 42°C until pH reached 4.6 .The curd was
gently cut into cubes, placed in sterilized cheese
cloth, and allowed to drain at 15°C for 6 hr. The
cheese curd was stored at 4 + 1°C, until the
homogenization stage. The cheese curd was
blended with cream (450 g cream / kg cheese
cured). The mixture was divided into 4 portions.
The first portions serve as control. PPE was
added to the other 3 portions. The final
concentrations PPE1, PPE2, PPE3, were 0.5, 1
and 2% in cheese respectively. All treatments
were packaged in individual plastic cups and
stored at 4 + 1°C for 45 days. Three replicates
were carried out from each treatment. The
cheese was analyzed when fresh and after15, 30
and 45 days for microbiological, antioxidant
activity, oxidative stability, physicochemical
and organoleptic properties.

Analytical Methods
Chemical composition

Fresh goat's cream cheese samples were
analyzed for moisture, fat, protein, acidity as
lactic acid (%) and pH values according to
AOAC (2000). Salt content was analyzed as
described by Bradley et al. (1992). Total volatile
fatty acids content were determined according to
the method described by Kosikowski (1978).

Determination of Antioxidant Activity

Preparation of goat's cheese

samples with PPE extracts

cream

The extraction procedure of cheese samples
was carried out according to the protocol
described by Shaiban et al. (2006) with some
modifications. About 2 g of the cheese sample
were homogenized and extracted with 20 ml of
80% methanol containing 1% HCl for 30
minutes. Each sample was re-extracted three
times. The resulting mixture was centrifuged at
5000 rpm for 15 minutes. The collected
supernatant was stored at 2°C for further used to
evaluate the antioxidant activity and total
phenolic contents of the cheese samples.

Determination of total phenolic contents
(TPC)

The concentration of total phenolic content in
PPE and cheese samples was determined by
Folin-Ciocalteus procedure (Singleton and
Rossi, 1965) and expressed as mg/g of cheese as
catechins equivalent (CE). Cheese extract (0.3
ml) was mixed with 0.2 N Folin-Ciocalteus
reagent (1.5 ml). After 5 min, 1.2 ml of 0.7N
Na,CO; solution were added. The mixture was
incubated at room temperature for 2 hours and
then the absorbance was measured at 765 nm,
using an UV-VIS-1200A spectrophotometer
(Dayto, USA) against a blank sample as
reference.

Determination of total flavonoid content
(TFC)

Flavonoid contents of PPE and cheese
samples were assayed using the aluminum
chloride colorimetric method (Chang et al.,
2002). The appropriate dilution of cheese
extracts (0.5 ml) were mixed with 1.5 ml 95%
ethanol, followed by 0.1 ml 10% aluminum
chloride, 0.1 ml 1 M potassium acetate and 2.8
ml of distilled water. After incubation at room
temperature for 30 min, the absorbance of the
reaction mixture was measured at 415 nm with
an UNICO UV/VIS-2100A spectrophotometer
(Dayton, USA). The flavonoid contents were
calculated using a standard calibration of rutin
solution and expressed as micrograms of rutin
equivalent (RE) per gram of sample.
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Determination of
DPPH

scavenging activity

The scavenging of DPPH was determined
according to the method of (Brand-Williams et
al., 1995) which was modified by (Re et al.,
1999). A stock solution of DPPH was prepared
by dissolving sample in 0.1 mM methanol.
DPPH (1 ml) and methanol (1.5 ml) were added
to the supernatant (0.5 ml) obtained after
centrifugation. Control was prepared by adding
DPPH (1.5ml) to methanol (1.5 ml). The
antioxidant activity was determined for cheese
extracts after 30 min by reading the absorbance
at 517 nm. Blank contained deionized water.
Scavenging activity (%) was calculated using
the following equation.

Scavenging activity (%)=Aa-[(Ab-Ac)x100/ Aa]

Aa—Absorbance of DPPH solution without
sample

Ab—Absorbance of mixture containing sample
and DPPH

Ac—Absorbance of blank solution without
DPPH

The experiments were conducted in triplicate
and the mean values were used.

Oxidative stability analysis

The oxidative stability (peroxide and acid
values) of goat's cream cheese supplemented
with PPE was analyzed according to AOAC
(2000). The experimental cheese samples were
dried at 40°C for 12 hr., in hot air oven, ground
and mixed with n-hexane as a solvent for
extraction of fat. The solvent was evaporated in
hot air oven and then the extracted fats were
analyzed.

Colour analyses

Colour analyses were carried out using
Hunter colorimeter which standardized using
black and white reference plate before
measurement. Sample 10 g cheese were placed
in glass cup and covered with black metal cover
to prevent light interferes with the reading
colour parameters, where L* value corresponds
to lightness (0 dark to 100 light), a* wvalue
corresponds to red/green (- green /+red) and b*
value corresponds to yellow/blue (-yellow/+ blue).

Microbiological examination

Goat's cream cheese samples were
microbiologically tested for the count of total
aerobic bacterial, coliform bacterial, moulds and
yeast, proteolytic bacterial and lipolytic bacterial
counts according to international Dairy
Federation IDF (1991) and American Public
Health Association APHA (2004).

Organoleptic evaluation

The organoleptic evaluation of goat's cream
cheese samples was done by 10 experienced
food panelists of Animal and Poultry Breeding
Department, Desert Research Centre according to
the method described by Scott (1981).

Statistical Analysis

Experimental data was analyzed using
analysis of variance (ANOVA) and significant
differences among means from a triplicate
analysis at (P<0.05) were analyzed by Duncan's
multiple range test (DMRT) using the (SPSS,
2012) software.

RESULTS AND DISCUSSION

Chemical analysis

The results in Table 1 show that PPE had
55.4% total solid, 0.76% acidity, pH 3.4,
287.54% total phenolic mg/ml extract, 73.75
(mg/ml) total flavonoids and DPPH 98.63% /
DPPH. (Abd-Allah et al., 2017) reported that
Pomegranate peel extracted with 100 ml of
aqueous (80, 70 and 50%) ethanol, showed
antioxidant activity as measured by DPPH.

Chemical Composition of Goat's Cream
Cheese

Chemical compositions of fresh goat's cream
cheese was affected by addition of different
concentration of pomegranate peel extracts
(PPE). The results in Table 2 show that, the
experimental cheese recorded a gradual
significant increase in moisture, protein and
acidity contents with the increasing the
concentration of (PPE) compared with the
control (P <0.05). The maximum values were
recorded for PPE3 followed by PPE2, PPEI.
However control samples recorded the lowest
values. Significant decreased in fat, salt and pH
values with the increase of the concentration of
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Table 1. Chemical composition and antioxidant activity of pomegranate peel extracts (PPE)

Parameter (%)

Pomegranate peel extracts (PPE)

Total solid

Acidity (as lactic acid) (%)

pH value

Total phenolic content mg/ml extract
Total flavonoid content mg/ml extract

RSA/DPPH

55.444.2
0.76+0.02
3.4+0.14
287.54+7.62
73.75+1.03
98.63+0.223

Table 2. Chemical composition of fresh goat's cream cheese supplemented with different
concentration of pomegranate peel extracts (PPE)

Parameter (%) Treatment
Control PPE1 PPE2 PPE3

Moisture 57.9240.16°  58.69+0.03°  59.23+0.08"  59.99+0.04
Protein 8.69+0.05° 8.78+0.13®  8.83+0.07"  8.91+0.07°
Fat/ DM 67.59+0.018°  67.41+0.04 67.36+£0.16® 67.23+0.05"
Salt/DM 3.56+0.23" 3.5120.09°  3.5120.06°  3.50+0.06"
Acidity as lactic acid (%) 0.28+0.08 0.30+0.16 0.32+0.04  0.36x0.13
pH values 4.83+0.18" 4.85+0.01° 4.81+£0.04°  4.79+0.08"
TVFA (ml0.1 NaoH/100g) 22.5040.06"  21.78+0.03®  20.12+0.03°  19.97+0.07

Means with different letters within the same row different significantly at P < 0.05
Control: goat's cream cheese without pomegranate peel extract. PPE1: goat's cream cheese +0.5% pomegranate
peel extract. PPE2: goat's cream cheese + 1.0% pomegranate peel extract. PPE3: goat's cream cheese + 2%

pomegranate peel extract.

PPE in all experimental cheese (P < 0.05).
Similar results were obtained by Schulz-Collins
and Senge (2004) and Phadungath (2005). Also,
the total volatile fatty acids (TVFA) of goat's
cream cheese affected by the concentration of
pomegranate peel extracts. PPE3 recorded
lowest value followed by PPE2, PPEl and
control. This may be due to masked the
characteristic flavours and taste of goat's milk
and improve the taste aroma.

Antioxidant Activity of Goat's Cream
Cheese Supplemented with PPE

Results in Table 3 show that the radical
scavenging activity (RSA/DPPH) (%) of
pomegranate peel extracts of experimental

cheese had significantly (P <0.05) increased
with the increase of PPE concentration than
control. PPE3 recorded high level of radical
scavenging activity. It was (95.82 + 0.24) while
control samples recorded the lowest activity
(31.07 £ 0.08). On the other hand, gradually
decreased in activity was noticed after 15 days
during storage period. These results are in
harmony with Amarowicz et al. (2004).

Table 4 shows that the total phenolic and
total flavonoid compounds in experimental
cheese were highly significantly (P < 0.05)
increased than control. Also, PPE3 recorded
high level of both TPC and TFC. It were 62.84 +
0.5 and 297.05 + 0.5, respectively. The results
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Table 3. The radical scavenging activity (%) RSA/DPPH of goat's cream cheese supplemented
with different concentration of pomegranate peel extracts (PPE) during storage period
at refrigerator (4+1°C) for 45 days

Parameter (%) Storage period Treatment
(day) Control PPE1 PPE2 PPE3
Fresh 31.07+0.08"  88.05+0.14° 91.28+0.07° 95.82+0.24°
Radical scavenging 15 29.19+0.12¢  85.16£0.07° 89.64+0.16" 90.95+0.014*
activity 30 26.37+0.18"  80.27+0.21° 85.43+0.09" 88.51+0.05"
45 24.9340.09  77.68+0.13° 79.62+0.10° 82.63+0.07"

Means with different letters within the same row different significantly at P < 0.05

Table 4. Total phenolic and total flavonoid of goat's cream cheese supplemented with different
concentration of pomegranate peel extracts (PPE) during storage period at

refrigerator (4+1°C) for 45 days

Parameter Storage Treatment
period (day) — el PPE1 PPE2 PPE3
Fresh 20.48+0.04°  51.12+£0.11° 56.97+£0.09°  62.84+0.5"
Total phenolic 15 16.09£0.1¢  41.11x0.08° 46.45+0.1° 51.56+0.07"
(mg catechins/g) 30 10.45+0.5°  36.0740.08° 39.07+015" 41.73+0.07"
45 9.12+0.12°  24.3+0.10°  27.89+0.09° 34.74+0.10°
0 54.35+0.08°  171.2£0.07° 178.9+0.18" 297.05+0.5
Total flavonoid 15 40.9+0.1°  113.18£0.09° 121.35+0.7° 191.36+0.27"
(ng rutin/g) 30 29+0.09  109.17+0.07° 144.95+0.19° 155.5+0.45"
45 24.34+009°  101.18+0.08° 113.3+0.34" 151.82+0.8"

Means with different letters within the same row different significantly at P < 0.05.

were confirmed by Ashoush and Gadallah (2011)
and Ashoush et al. (2013). Clear decrease in
TPC and TFC showed in all cheese samples
after 15 days of storage period. It could be
concluded that PPE can used as industrial by-
products of fruits as a natural preservation retard
oxidation and extend the shelf life of goat's
cream cheese.

Oxidative Stability of Goat's
Cheese Supplemented with PPE

Table 5 shows that goat's cream cheese
supplemented with the different concentrations
of PPE had significant (P < 0.05) higher acid
value with the increase of concentration of PPE

Cream

than control in fresh and after 15 days. Slightly
increase was noticed during storage. This may
be attributed to the fat hydrolysis and liberation
of free fatty acids, which cause gradual increase
in rancidity during storage period. The acid
value of control cheese ranged from (0.51+0.03
to 1.0740.03 mg KOH/g of fat) during the
storage period. PPE3 recorded lowest acid value
followed by PPE2 and PPE1 when fresh and
during the storage period. From previous results,
acid value decreased with the increase of PPE
which containing phenolic compounds act as
antioxidant and this improved cheese properties.
These results agree with pervious investigators
(Yemis et al., 2008 ; Gutiérrez-Larrainzar et al.,
2012).
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Table 5. The changes in the acid value and peroxide value of goat's cream cheese supplemented
with different concentration of pomegranate peel extracts (PPE) during storage period

at refrigerator (4+1°C) for 45 days

Parameter Storage Treatment
period (day) — ] PPE1 PPE2 PPE3

Fresh 0.51£0.03*  0.46:0.07"°  0.44+0.05° 0.42+0.14°
Acid value 15 0.73+£0.05*  0.67£0.03°  0.59+0.04° 0.55+0.02¢
(mg KOH/g fat) 30 0.94+0.01*  0.93+0.04®  0.86+0.03* 0.81+0.05
45 1.07+£0.03*  0.98+0.03°  0.92+0.06* 0.84+0.08"
Fresh 2.28+0.06°  2.17+£0.03*  2.04+0.01* 2.01+0.05"
Peroxide value 15 2.64+0.02°  2.56+£0.07°  2.43+0.06° 2.29+0.06°
(meq/kg fat) 30 3.24+0.09°  2.68+0.06°  2.59+0.08° 2.34+0.04°
45 3.76£0.08"  2.97+0.09"  2.75+0.07° 2.69+0.07

Means with different letters within the same row different significantly at P < 0.05

Table 5 shows that the goat's cream cheese
fortified with PPE had lower peroxide values (P
<0.05) compared with the control when fresh.
Peroxide value of PPE1 ranged from (2.17+0.03
to 2.97+0.09 meq/kg fat) followed by PPE2
(2.04+0.01 to 2.75+0.07 meq/kg fat) and PPE3
samples (2.01£0.05 to 2.69+0.07 meq/kg fat)
after 45 days. The obtained results revealed that
the peroxide value decreased with the increase
of the concentration of PPE in cheese due to the
phenols compounds and antioxidants activity
which improved and extend shelf life of goat's
cream cheese. This results are in agreement with
Han et al. (2011a,b) and El-Shourbagy and El-
Zahar (2014).

Physicochemical Analysis of Goat's
Cream Cheese Supplemented with PPE

Fig. 1 illustrate the changes in acidity and pH
values in goat's cream cheese containing
different concentration of PPE, significant (P <
0.05) increase acidity with the increase of
concentration of PPE when fresh and during
storage period up to 45 days. The range of
acidity was 0.71 + 0.12 to 1.35 £ 0.18, on the
contrary the pH values showed significantly (P
< 0.05) decrease in all cheese samples compared
with control when fresh and during storage
period which may be due to the acidic and
phenolic compounds present in pomegranate

peel extract (Naveena et al., 2008a,b) and
Devatkal et al. (2010). The pH values range
from 4.88 + 0.26 to 4.31 = 0.19.

Colour Changes of Goat's Cream Cheese
Supplemented with PPE

Colour changes of goat's cream cheese
supplemented with different concentrations of
pomegranate peel extracts during storage up to
45 days are shown in Table 6. PPE1, PPE2 and
PPE3 presented lower L* values (P < 0.05) than
control in fresh and during storage period. This
may be related to the addition of different
concentration of pomegranate peel extracts
which effected in lighting in cheese sample, in
colour evaluation, the L* parameter indicates
lightness and reflect light on a scale ranging
from 0 to 100.These results are in agreement
with Sheehan et al. (2009) and Queiroga et al.
(2013).

Significantly higher a* values (P < 0.05)
were found in PPE3 followed by PPE2 and
PPE1 than the control in fresh and during
storage period. The higher a* values (green
component) in goat dairy may be attributed to
their fatty acids profiles also, goat have the
ability to convert P-carotene into vitamin A.
These results agree with Park (2006), Lucas et
al. (2008) and Sheehan et al. (2009). The b* values
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Fig. 1. The changes in the acidity (%) and pH value of goat's cream cheese supplemented with

different concentration of pomegranate peel extracts (PPE) during storage period at
refrigerator (4+1°C) for 45 days
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Table 6. Colour changes of goat's cream cheese supplemented with different concentration of
pomegranate peel extracts (PPE) during storage period at refrigerator (4+1°C) for 45

days
Variables Storage period Treatment
(day) Control PPEI1 PPE2 PPE3
Fresh 86.39+0.13" 77.99+0.08° 76.84+0.17° 74.22+0.03¢
L 15 87.92+0.10 78.47+0.07° 77.4740.13° 75.82+0.28¢
30 89.42+0.14° 78.97+0.21° 78.07+0.02° 77.62+0.10
45 72.49+0.02 38.45+0.18 53.93+0.27 69.82+0.04
Fresh -3.37+0.26¢ -3.04+0.16° -2.74+0.08° -0.97+0.24°
. 15 -1.43£0.12¢  -1.32+0.11°  -1.21%0.03"  -0.66+0.18"
! 30 -1.35+0.23° -1.28+0.04° -1.1140.14° -0.22+0.13°
45 -1.14+0.08* -1.12+0.24% -1.0140.19° -0.38+0.05°
Fresh 9.62+0.06° 9.96+0.17° 10.27+0.16° 8.62+0.15¢
b 15 10.81+0.18"  10.86+0.06" 11.2+0.03" 6.93+0.27
30 12.83+0.03° 13.02+0.18° 13.23+0.06 9.94+0.19¢
45 15.20+0.14° 15.51+0.03° 15.84+0.31° 14.88+0.08¢
Means with different letters within the same row different significantly at P < 0.05.
(yellow component) were found to be higher proteolytic and lipolytic bacterial counts

(P < 0.05) in PPE2 followed by PPE1 and
control in fresh and during storage period. The
increase in b* values may be related to the
addition of pomegranate peel extracts, which
decrease the luminosity. The examined samples
presented high yellow component (b*) values,
with predominance of the green component (a*)
rather than the luminosity (L*), suggesting that
the yellow-green mostly contributed to the
colour characteristics of the goat's cream cheese
with pomegranate peel extracts.

Microbiological Examination of Goat's
Cream Cheese Supplemented with PPE

Microbiological properties of goat's cream
cheese supplemented with different
concentration of pomegranate peel extracts are
shown in Figs. 2, 3, 4 and 5. The results showed
significant (P<0.05) increasing in total bacterial
counts during storage period in control while
other treatments had lowest counts with the
increase of extracts concentration. Total
bacterial counts of the samples were ranged
from 5.30 + 0.07 to 8.19 = 0.04 log cfu/g. Total
bacterial counts of (PPE3) had the lowest

increased during 30 days then decreased at the
end of storage period for 45 days compared the
counts with the control samples and also
decreased with increasing the concentration of
pomegranate peel extracts. Coliform bacteria
were not detected in any cheese samples this
indicate the good sanitary conditions during
preparation the cheese. Similar results were
reported by Singh et al. (2015) and Bhat et al.
(2015). Yeast and mould counts of the samples
were affected by increasing pomegranate peel
extract concentrations. Yeast and mould counts
were not detected at the first 15 days of storage
period which may be due to the antifungal
properties of the pomegranate peel extracts.
These results agree with Devatkal et al. (2010)
and Bukhari et al. (2012). Yeast and mould
counts in the samples were ranged from 3.00 +
0.38 t0 4.53 +£ 0.56 log cfu/g.

Organoleptic Properties of Goat's Cream
Cheese Supplemented with PPE

Organoleptic evaluation of goat's cream
cheese when fresh and during storage is
presented in Fig 6. The results indicated that,
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Fig. 2. Total bacterial count of goat's cream cheese supplemented with different concentration
of pomegranate peel extracts (PPE) during storage period at refrigerator (4+1°C) for 45
days
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Fig. 3. Proteolytic bacterial count of goat's cream cheese supplemented with different
concentration of pomegranate peel extracts (PPE) during storage period at refrigerator
(4£1°C) for 45 days
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m Control MPPE1 =PPE2 % PPE3
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Fig. 4. Lipolytic bacterial count of goat's cream cheese

supplemented with different

concentration of pomegranate peel extracts (PPE) during storage period at refrigerator

(4£1°C) for 45 days
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Fig. 5. Yeast and mould counts of goat's cream cheese supplemented with different
concentration of pomegranate peel extracts (PPE) during storage period at refrigerator

(4£1°C) for 45 days
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appearance, texture and flavour of goat's cream
cheeses were affected by addition of
pomegranate peel extracts to cheese. The total
score points of control cheeses were 92.65 +
0.01, 90.79 + 0.08, 88.08 = 0.16 and 87.64 +
0.09 for fresh, 15, 30 and 45 days of storage,
respectively. While cheese samples (PPE1) were
96.74 +.13, 95.10 = 0.03, 93.10 + 0.18 and
92.17 + 0.07, when fresh and during storage in
the same order. It could be noticed that addition
of pomegranate peel extracts enhanced the
development of cheese flavour, improved the
acceptability of goat's cheese and masked goaty
flavour than the control which, might be due to
the effect of the phenolic compound (Abd El-
Aziz et al., 2013; Khalifa and Wahdan, 2015).
This improvement was proportional to the
concentration of pomegranate peel extracts
added. Good flavour and highly acceptable
consistency were observed at 45 days for PPEI
and PPE2, respectively. So, the addition of
pomegranate peel extracts at a level of 0.5% and
1.0% produced the highest acceptable properties
through over the storage period. It gained the
highest scores among other treatments and
control at the end of the storage period.

Conclusion

This study clearly showed that goat's cream
cheese could be made successfully from goat's
milk supplemented with different ratio of
pomegranate peel extracts as a natural
antioxidant which improved the Ilevel of
resistance of fats to oxidation process and
rancidity. The observations indicated that goat's
cream cheese with pomegranate peel extract
(0.5% and 1.0%) improved the lipid stability and
storage quality. Furthermore the goat's cream
cheese had good properties during storage
period for 45 days.
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