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ABSTRACT :A total number of 25 V-line rabbit does aged 8-9 months and weighed
3381 g £5.575 were used in this study. Animals were distributed randomly into five
experimental groups of 5 does each. The first group fed the basal diet ad libitum and
served as a control. The second and third groups were fed the basal diet supplemented
with 1.0 and 1.5% pomegranate peel powder (PPP) in the diet, respectively. The fourth
and fifth groups were fed the basal diet supplemented with 1.0 and 1.5% pomegranate
peel extract (PPE) in the drinking water, respectively. The results revealed that does
supplemented with PPE at different levels significantly consumed (P<0.05) more feed
compared with does supplemented with different levels of PPP or control group during
experimental period. Pregnant rabbit does supplemented with 1% PPP recorded
(P<0.05) more litter size at day 28™ (at weaning age) than control group. Using dietary
PPP or drinking PPE at different levels for pregnant rabbit does showed significantly
(P<0.05) higher litter weights at birth and at 7", 14" and 21% days of lactation period
and at weaning compared to control does. Adding 1.5% PPP or 1% PPE for pregnant
rabbits had significant (P<0.05) lower pre- weaning mortality rate compared to other
treatments and the control group. Adding PPP or PPE for pregnant rabbit had significant
(P<0.05) increasing milk yield at all studied ages compared to control does. From the
present study, it could be concluded that using powder pomegranate peel in diet or it’s
extract in drinking water had a positive effect on V-line does performance which
reflected in litter traits (litter size and litter weight), pre weaning mortality rate and milk
yield.
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INTRODUCTION
Pomegranate (Punica granatum L.) is an
important fruit crop in Egypt, which
cultivated 13021 hectares produced
64573 ton annually (According to the
statistics of the Ministry of Agriculture,
2011). Increasing agro-industrial units for
producing pomegranate juice has led to
increase by-products including peels and
seeds. These processes have led to
production of high quantities of
pomegranate by-product biomass. Fresh
pomegranate biomass contains high levels
of moisture and soluble sugars (Shabtay
et al., 2008). If it cannot use by farmers
and industries as well as medical
activities cause serious environmental
problems. Pomegranate is one of the
oldest known drugs. It is mentioned in the
Ebers papyrus of Egypt written in about
1550 BC (Ross 1999). Moreover, it has
been reported to have antimicrobial
activity against a range of Gram positive
and negative bacteria (McCarrell et al.,
2008).

Pomegranate peel (PP) had the highest
antioxidant activity in the peel (Li et al.,
2006), especially, the most synthetic
antioxidants that have been restricted
recently, mainly because of their possible
carcinogenetic effect (Mhdavi and
Salunkhe, 1995). Pomegranate is an
important source of bioactive compounds
and has been used for folk medicine for
many centuries. Pomegranate attracts
attention due to its apparent wound-
healing properties (Chidambara et al.,
2004),  immunomodulatory  activity
(Gracious et al.,, 2001), antibacterial
activity (Navarro et al., 1996) and
antiatherosclerotic  and  antioxidative
capacities (Tzulker et al., 2007).
Antioxidative activity has often been
associated with decreased risk of various
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diseases and mortality (Huxley and Neil,
2003). Azoz and Basyony (2012) indicated
that the addition of pomegranate dried
waste at level of 5.0 or 1.0% to New
Zealand white does diet during pregnancy
and lactation periods improved their milk
production and most of the reproductive
performance. Zeweil and EI-Gindy (2016)
showed that the inclusion of PP
quadratically affected litter size at birth
and weaning age, as well as milk yield.
Therefore, the current study aimed to
investigate the effect of wusing
pomegranate peel extract via oral
treatment or involving pomegranate peel
powder in experimental diets on
productive performance and milk yield of
V-line does rabbit.

MATERIALS AND METHODS
This experiment was carried out in the
rabbitry of El-Gemeza research station,
El-Gharbia Governorate, Animal
Production Research Institute,
Agricultural Research Center, Ministry of
Agricultural, Egypt.

Experimental animals:

A total number of 25 V-line, nulliparous,
rabbit does aged 8-9 months and weighed
3381 g+5.575 were divided and assigned
randomly into five experimental groups
of 5 doe rabbits in each. Five
experimental diets were formulated to
cover all essential nutrient requirements
for rabbit does according to NRC (1994).
The first group was fed the basal diet ad
libitum and served as a control, while, the
second and third groups were fed the
basal diet supplemented with 1.0 and
1.5% pomegranate peel powder in the
diet, respectively. Whereas, the fourth
and fifth groups were fed the basal diet
supplemented with 1.0 and 1.5%
pomegranate peel extract in the drinking
water, respectively. Table 1 shows the
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formulation and nutrient composition of
these diets.

Preparation of tested material

Powder of pomegranate peel (PP) used in
this research was obtained from local
market, then fresh peel was washed with
water and cut into little pieces then sun
dried and ground. While, an equal extract
of the pomegranate peel prepared by
mashing in a proportion of 1: 2: 2 (W
peel/v water/v methanol) and left for
about 48 hrs in refrigerator. The extract
was filtered to remove the peel particles
then concentrated under vacuum at 40:
50°C to get a concentrate, and stored at 3
to 4°C until used.

Managements:

Sex ratio was 5 female to 1 male
throughout the experiment. A cycle of 16
hours of light and 8 hours of dark were
used throughout the experiment. All does
were kept under the same managerial
conditions. Fourteen days after mating,
the does were tested for pregnancy by
abdominal palpation. Non-pregnant rabbit
does were re-mated. Animals were
housed in individual cages provided with
feeders, automatic nipple drinkers and
nest boxes. The building was open air
with electric exhaust fans on the sides.
All rabbits were kept under the same
managerial, environmental and hygienic
conditions.

Does studied traits:

Doe weight at mating, doe total feed
intake from mating to palpation, doe total
feed intake from palpation to parturition,
total feed intake from mating to
parturition, total litter size at birth, still
birth (%), live litter size at birth, litter
weight at birth (g), mean bunny weight at
birth (g), litter size at weaning, litter
weight at weaning (g), mean bunny
weight at weaning (g) and pre weaning
mortality (%) were recorded.
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Milk yield evaluation:

Litters were standardized to eight pups on
the day of birth and were separated from
their mothers. They were allowed to enter
the nest and suck once daily in the
morning (10 min at maximum) (Parigi-
Bini et al., 1996). Milk yield was
recorded daily for the entire lactation
period by weighing the doe and litter
immediately before and after suckling.
The increase in pups weight was
indicated as the milk yield.

Statistical analysis:

Data were subjected to one-way analysis
of variance using SAS  (2000).
Differences among means were detected
using Duncan's multiple range test
(Duncan, 1955). The percentage values
were transferred to percentage angle
using arcsine equation before subjected to
statistical analysis, and then actual means
are presented. The following model was
used:

Yij =G+T;+ €jj.

Where, Y observation for each
dependent variable; G = General mean;

T; = Treatment effects (i = 1, 2... and 5);
ejj = Random error.

RESULTS AND DISCUSSION
Live body weight and feed intake of
does:

Body weight and feed intake of rabbit
does as influenced by supplementation of
pomegranate peel (PP) as a powder (PPP)
form or extract (PPE) form are illustrated
in Table 2. Adding PPP or PPW for rabbit
does had no significant influence on each
of final body weight and change of body
weight. Concerning total feed intake,
Rabbit does fed diet supplemented with
PPE at different levels consumed
significant (P<0.05) more feed compared
with does fed diet supplemented with
different levels of PPP or control group
during experimental period. The highest
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values were recorded by does supplied
with 1% PPE, while, the lowest values
were recorded by does fed 1% PPP. In
this respect, Azoz and Basyony (2012)
found that rabbit does fed 0.5, 1.0 and
1.5% of pomegranate dried waste showed
increase in total feed intake in
comparison with those does fed the
control diet during pregnancy period. The
significant increase in feed intake for does
treated with pomegranate dried waste may
be due to pomegranate dried waste having
antioxidant properties (Ghasemain et al.,
2006) which delays the start or slow the
rate of oxidation reaction in animal cell
(Little and Gladen, 1999). Phenolic
substances present in these fruit wastes are
believed to be behind this effect. They have
been implicated in increasing the
antioxidative systems, acting as enzyme
modulators and metal chelators (Butera et
al., 2002 and Edenharder and Grunhage,
2003). These agents inhibit peroxidation
reactions and significantly reduce the
oxidative stress (Fuhrman and Aviram
2001 and Pari and Saravanan, 2002).

Litter size:

Results in Table (3) shows that adding
PPP or PPE for pregnant rabbit does had
no significant influence on litter size at
birth. Also, there were insignificant
differences due to adding PP at different
forms and levels on litter size at 7, 14"
and 21% days of lactation period. On the
other hand, pregnant rabbit does fed 1%
PPP recorded significantly (P<0.05)
increased litter size at 28™ (at weaning
age) compared to control group.

Pre- weaning mortality rate:

Data concerning pre- weaning mortality
rate from birth to weaning age are
presented in Table 3, it was noted that
adding 1.5% PPP or 1% PPE for pregnant
rabbit does had significant (P<0.05) lower
pre- weaning mortality rate compared with
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other treatments and control groups.
However, lower values in this respect
were recorded by does fed 1% PPE,
followed by does fed 1.5% PPP, while,
the highest (P<0.05) wvalues of pre-
weaning mortality rate from birth to
weaning age were recorded by does drank
15% PPE and control group,
respectively. In this respect, Azoz and
Basyony (2012) indicated that
pomegranate dried waste supplementation
reduced mortality rate from birth to
weaning age and this reduction may be due
to the increase in the defense mechanism
system in these treatments. Doe rabbits
milk are contain colostrums is the very first
secretion of the mammary glands. It is very
nutritious and contains high levels of
protein, globulins, fats, milk solids and
vitamin A. Most important, it contains
antibodies against diseases to which the doe
has immunity. It is critical to feed
colostrums for the first three days for
maximum  protection against  disease
because the absorption of these antibodies
disappears after three days.
Immunoglobulin among factors absorbed
from milk that have potential for regulating
the immune responses of rabbit neonates.

Dietary polyphenols have been reported to
possess potent antioxidant activity by
endogenous and exogenous mechanisms.
Li et al., (2003) they found that the extract
of pomegranate leaves abundant with
tannins was demonstrated to be a good
gastric protective agent, increase the
activity of pepsin, improve the secretion of
bile, enhance the intestine peristalsis,
inhibit the secretion of gastric acid and
dispel intestinal parasite by continual
intestinal tract concentration. Besides,
pomegranate extract inclusion significantly
enhanced the growth of Bifidobacterium
breve and Bifidobacterium inantis which
conceder a good probiotic essential for
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good health (Viuda-Martos et al., 2010).
However, Zeweil and EI-Gindy (2016)
found that the inclusion of pomegranate
peel had no effect on pre-weaning
mortality (from birth to 28 d).

Litter weight and litter weight gain:
Results in Table (4) shows that dietary
PPP or drinking PPE at different levels
for pregnant rabbit does had the
significantly (P<0.05) higher litter weight
at birth, at 7", 14" and 21% days of
lactation period and at weaning compared
to control does. The highest (P<0.05)
values at birth were recorded for does
drank 1.5% PPE compared to does fed
1% PPP or does drank 1.5% PPE, while,
pregnant rabbit does fed 1.5% PPP or
does drank 1% PPE recorded significant
(P<0.05) higher litter weight at weaning
compared with does fed 1% PPP.
However, mean litter weight at weaning
was significant (P<0.05) higher due to
adding 1.5% PPP to diet and drinking
PPE at different levels compared to
control does.

Concerning the litter weight gain, adding
1.5% PPP to diet and drinking PPE at
different levels for pregnant rabbit does
gave significant (P<0.05) higher litter
weight gain from birth to the 7" days of
lactation period compared to control does.
The highest (P<0.05) wvalues were
recorded by does drank 1% PPE
compared to does fed 1 or 1.5% PPP.
Moreover, adding PPP or PPE for
pregnant rabbit does had significant
(P<0.05) increase litter weight gain from
21% to 28" days of lactation period
compared to control does. In this respect,
the highest (P<0.05) values were recorded
by does drank 1.5% PPE compared to
does drank 1% PPE or does fed 1% PPP.
These results agree with the findings of
Azoz and Basyony (2012) who showed
that rabbit does fed 1.5% pomegranate
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dried waste in their diet caused clear to
increase (P<0.01) in litter size at birth by
about 40.86 % as compared with those does
fed control diet. On the other hand, does
fed 0.5 or 1.0% pomegranate dried waste
in their diet resulted in a significant
increase in litter size at birth as compared to
the control group. However, there were
significant effects among treatment group
on litter weight at birth with pomegranate
dried waste supplementation, this increase
due to the increase the number of bunny at
birth. Moreover, litter size and weight at
weaning generally affected (P<0.05) by
pomegranate dried waste
supplementations compared to control
group. The rabbit does fed 1.0 or 1.5%
pomegranate dried waste in their diet
increased (P<0.05) litter size at weaning by
about 47.3 % in comparison with those fed
control diet. On the other hand, rabbits doe
fed 0.5% pomegranate dried waste in their
diet resulted increased in a significant litter
size at weaning (by about 38.7%) in
comparison with those group fed the
control diet (Azoz and Basyony, 2012).
The clear improvement in performance of
polyphenol with pomegranate dried waste
treatments might be due to its protective
action against lipid oxidation in the cell
membrane (Liebler, 1992). Also, it was
important for newborns, which exhibits a
greater sensitivity to oxidative damage than
adults, and for the development of the
immune system in young animals (Debier
et al., 2005).

However, Azoz and Basyony (2012)
showed that litter weight at weaning age for
the rabbit does fed 0.5, 1.0 or 1.5%
pomegranate dried waste levels in their
diet had been increased (P<0.05) in
comparison with those group fed the
control diet. These improvement back to
the number of pups per doe, but the
reduction in pups weight tend to that young
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rabbits reared in larger litters have access to
less milk, which leads to reduce weight
gain (Szendro, 1999).Vicenye and Garcia-
Ximenez (1992), also established that both
the ability of the doe for milk production
and competition between suckling rabbits
limits the maximum expression of
genetically determined ability for growth.
Moreover, Zeweil and EI-Gindy (2016)
showed that the inclusion of pomegranate
peel linearly and quadratically increased
litter size at birth, throughout lactation
and at weaning. However, litter weight at
birth was not affected by pomegranate
peel inclusion, leading to a reduction in
kit weight at birth. This result may be due
to a high number of fetuses in the uterus
or the uterine horn (Szendro et al., 1996),
or to the negative relationship between
litter size and kit weights (Poigner et al.,
2000). The inclusion of pomegranate peel
increased total milk production linearly
and quadratically and tended to increase
litter weight quadratically at weaning.
However, it tended to reduce the kit milk
intake in most periods of lactation,
leading to a linear reduction of individual
kit weight at weaning. These results agree
with the correlation found between rabbit
milk production and traits such as litter
size at weaning (Ayyat et al., 1995 and Di
Meo et al., 2004), litter weight at weaning
or mortality in lactation (Khalil et al.,
2005; Al- Sobayil et al., 2005).
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Milk yield:

As shown in Table 5, adding PPP or PPE
for pregnant rabbit does had significant
(P<0.05) increase in milk yield at all
studied ages compared to control does.
Moreover, pregnant rabbit does drinking
PPE at different levels recorded the
highest values compared to those fed PPP
at different levels at all studied ages.
However, pregnant rabbit does drank
1.5% PPE had significant (P<0.05)
increased milk vyield at 28" day (at
weaning age) compared to other
treatments and control groups. In this
respect, Azoz and Basyony (2012) found
that doe rabbits fed basal ration
supplemented with 1.0 and 15
pomegranate dried waste showed the best
value of milk yield. The differences were
not significant between control and 0.5%
pomegranate dried waste treatments.
However, 1.0 and 1.5% of pomegranate
dried waste supplementation gave
significant increased (P< 0.01) in milk
yield from birth to 21 and 28 days of
lactation. These results were similar to
those of Marai et al. (1996).

From the present study, it could be
concluded that using pomegranate peel
in powder form by diet or in extract
form by drinking water of doe rabbits
improved the litter traits (litter size and
litter weight), pre weaning mortality
and milk yield of V-line doe rabbits.
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Table (1): Compositions and calculated analysis of the experimental diets.

Ingredients (%)
Yellow corn 19.55
Soy bean meal 44% 21.10
Alfalfa hay 25.85
Wheat bran 27.50

Di calcium phosphate 1.50
Limestone 0.75

Molasses 3.00

NaCl 0.30

Premix* 0.30

DLMethionine 0.10
Anticoccidia (Diclazuril) 0.05
Total 100

Chemical composition (%0)

Crud protein 18.21

Digestible energy (kcal/kg) 2554
Crud fiber 12.77

Ether extract 2.70

Calcium 1.10

Available phosphorus 0.34
Total Phosphorus 0.79

Lysine 0.99

Methionine 0.39

Methionine +Cystene 0.70

Na 0.16

*Supplied per 1 kg diet: 6000 1U vit. A; 900 IU, vit. Ds; 40 mg, vit. E; 2.0 mg, vit. Ks; 2.0
mg vit.,, Bg; 4.0 mg, vit. By; 2.0 mg, vit. Bg; 0.010 mg, vit. Byy; 5.0 mg, vit. PP; 10.0 mg
vit., Bs; 0.05 mg, Bg; 3.0 mg, Be; 250 mg, choline; 50.0 mg, Fe;50.0 mg, Zn; 8.5 mg Mn; 5.0
mg Cu; 0.20 mg I, and 0.01 mg Se.
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Table (2): Body weight (g) and total feed consumption of does rabbit in experimental
groups throughout three consecutive reproductive cycles.

\ Item Experimental groups SEM
| G1 G2 G3 G4 G5

Initial body weight (g) 3383.50 | 3384.17 | 3381.33 | 3380.83 | 3376.83 | 5.575
Final body weight (g) 3835.33 | 3786.67 | 3793.33 | 3801.67 | 3800.00 | 25.092
Change in body weight (g) | 451.83 | 402.50 | 412.00 | 420.83 | 423.17 | 25.796
Total feed consumption (g) | 40667 | 40500° | 41033° | 42500° | 42310 % | 411.608

aandb-- Means within each row having no similar letter(s) are significantly different (P < 0.05)
G1: Control G2: pomegranate peel (1%) G3: pomegranate peel (1.5%) G4: pomegranate peel
extract (1%) G5: pomegranate peel extract (1.5%).

Table (3): Litter size/doe and mortality rate (%) in different groups during suckling

period.
Age (day) Experimental groups SEM
Gl | G2 | G3 | G4 | G5
Litter size:
1 7.17 7.50 8.00 7.83 8.33 | 0.370
7 6.00 6.33 7.00 6.67 6.50 | 0.348
14 5.33 5.50 6.17 6.17 5.83 | 0.298
21 4.83 5.17 5.67 5.50 550 | 0.327
28 450° | 500® | 550° | 5.33* | 517%® | 0.273
Mortality rate (%):
1-28 | 36.81° |32.74% | 31.28° | 31.02° | 38.16° | 2.279

aandb-- Means within each row having no similar letter(s) are significantly different (P < 0.05)
G1: Control G2: pomegranate peel (1%) G3: pomegranate peel (1.5%) G4: pomegranate peel
extract (1%) G5: pomegranate peel extract (1.5%).
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Table (4): Litter weight and weight gain in different groups during suckling period.

Age (day) Experimental groups SEM
Gl | G2 | 63 | ¢G4 G5
Litter weight (g):
1 405.50¢ | 430.00° | 43450% | 426.00° | 441.50% | 3.114
7 63250 | 665.50° | 713.83° | 756.50° | 746.83% | 10.611
14 1099.33" | 1237.17° | 1303.83% | 1318.50% | 1268.50% | 29.095
21 1657.00¢ | 1737.67° | 1797.50° | 1773.17*° | 1790.00* | 17.293
28 1999.67°¢ | 2266.83° | 2699.17°% | 2650.67°% | 2418.00% | 126.146
Mean bunny weight at 449.64° | 460.34% | 503.20% | 492.63% | 477.34* | 23.163
weaning (g)
Litter weight gain (g):
1-7 227.00¢ | 23550°¢ | 279.33° | 330.50% | 305.33% | 10.849
7-14 466.83° | 571.67* | 590.00° | 562.00% | 521.67% | 32.514
14-21 557.67% | 500.50% | 493.97% | 454.67° | 521.50% | 27.612
21-28 342.67°¢ | 529.17° | 568.33% | 544.17° | 628.00* | 27.236
®b--- Means within each row having no similar letter(s) are significantly different (P < 0.05) G1:
Control G2: pomegranate peel (1%) G3: pomegranate peel (1.5%) G4: pomegranate peel
extract (1%) G5: pomegranate peel extract (1.5%).
Table (5): Average daily milk yield (g/day) of does rabbit at different suckling period.
Suckling period Experimental groups SEM
(day) Gl G2 G3 G4 G5
7 96.67 ¢ 112.72¢ | 12356 | 135.83% | 144.39% | 4.539
14 137.11°¢ 159.22° | 172.61% | 179.94% 182.83% | 4.375
21 145.83° 167.78° | 182.56* | 188.72°% 197.17% | 5.217
28 93.06° 108.56% | 117.78° | 127.33" | 139.00* | 2.563

a, b....

Means within each row having no similar letter(s) are significantly different (P < 0.05)

G1: Control G2: pomegranate peel (1%) G3: pomegranate peel (1.5%) G4: pomegranate peel
extract (1%) G5: pomegranate peel extract (1.5%).

7




A.S. A. Bahakaim®et al.

REFERENCES
Al-Sobayil K.A., Al-Homidan A.H.,
Khalil M.K., Mehaia M.A.Y::9,

Heritabilities and genetic analysis of
milk yield and components in crossing
project of Saudi rabbits with Spanish
V-line. Livest. Res. Rural Dev., 17: 1-
13.

Ayyat M.S., Marai |I.F.M., El-Sayiad
Gh.A. 1995. Genetic and non-genetic
factors affecting milk production and
pre-weaning litter traits of New
Zealand White does under Egyptian
conditions. World Rabbit Sci., 3: 119-
124.

Azoz, AA. and Basyony, M. 2012.
Influence  of  supplementation  of
pomegranate dried waste as of natural
antioxidative potential source in feeding
does rabbits on some productive and
reproductive performance under hot
climate condition. Egyptian Journal of
Rabbit Science, 22 (1) 23- 39.

Butera, D., Tesoriere, L., Di Gaudio, F.,
et al., 2002. Antioxidant activities of
sicilian prickly pear (Opuntia Picus
inca) fruit extracts and reducing
properties of its betalains: betanin and
indicaxan. J. Agric. Food Chem. 50,
6895-6901.

Chidambara M.K.N., Reddy V.K,
Veigas J.M., Murthy U.D. 2004.
Study on wound healing activity of
Punica granatum peel. J. Med. Food,
7 256-259.
doi:10.1089/1096620041224111.

Debier C., Pottier J., Goffe Ch.
Larondelle Y. 2005.  Seventh
International Workshop in the Biology
of Lactation in Farm Animals. Livestock
Production Sci., 98 (1), 135-147.

Di Meo C., Gazaneo M., Racca C.,
Bovera F., Piccolo G., Nizza A. 2004.
Effect of Birth Weight and Litter Size

778

on Productive Performance of Rabbits.
Asian-Aust. J. Anim. Sci., 17: 1158-
1161.

Duncan, D.B.(1955). Multiple range and
Multiple F-test Biometrics, 11: 1 —42.

Edenharder, R. and Grunhage, D.,
2003."Free radical scavenging abilities
of flavonoids as mechanism of
protection against mutagenicity induced
by ter-butyl hydroperoxide or cumene
hydroperoxide in Salmonella
tyuphimurium TA102.", Mutat Res.,
540: 1-18.

Fuhrman, B. and Aviram, M., 2001.
"Flavonoids protect LDL from oxidation
and attenuate atherosclerosis.”, Curr.
Opin. Lipidoluhrman; 12: 41-8.

Gracious R.R., Selvasubramanian S.,
Jayasundar S. 2001.
Immunomodulatory activity of Punica
granatum in rabbits —a preliminary
study. J. Ethnopharmacol., 78: 85-87.
d0i:10.1016/S0378-8741(01)00287-2.

Ghasmian, A., Mehrabian, S. and Majd,
A., 2006. Peel extracts of two Iranian

cultivars of pomegranate (Punica
granatum) have antioxidant and
antimutagenic  activities.  Pakistan

Journal of Biological Sciences, 9: 1402-
1405.

Huxley R.R., Neil HAAW. 2003. The
relation between dietary flavonol
intake and coronary heart disease
mortality: ~a  metaanalysis  of
prospective cohort studies. Eur. J.
Clin. Nutr., 57: 904-908.
doi:10.1038/sj.ejcn.1601624.

Khalil M.H., Mehaia M.A., Al-
Homidan A.H., Al-Sobayil KA,
2005. Genetic analysis for milk yield
and components and milk conversion
ratio in crossing of Saudi rabbits with
V-line. World Rabbit Sci., 13: 52-53.



Pomegranate peel, rabbits, productive performance and milk yield.

Liebler D. 1992. Peroxyl radical trapping
reactions of a-tocopherol in biomimetic
systems. In: Packer, L. and Fuchs,
J.Editors, Vitamin E in Health and
Disease, Marcel Dekker, New York,
USA, pp. 85-97.

Li, D.G,, Zhang, Z. M., Chen, X. J. 2003.
Study on the influence of aqueous
extract of leaves of Punica granatum on
the secretion of gastric acids and
experimental gastric ulcer. Chinese
Journal of Preventive Medicine , 19: 23-
24.

Li, Yunfeng, Guo, Changjiang, Yang,
Jijun, Wei, Jingyu, Xu, Jing and
Cheng, Shuang, 2006. Evaluation of
antioxidant properties of pomegranate
peel extract in comparison with
pomegranate pulp extract. Food
Chemistry, 96: 254-260.

Little RE, Gladen BC. 1999. Levels of
lipid peroxides in uncomplicated
pregnancy: a review of the literature.
Reprod Toxicol ., 13: 347-352.

Marai, I.LF.M.;Ayyat, M.S.; Gabr, H.A.
and Abdel-Moneum, U.M.1996. Effect
of summer heat stress and its
amelioration on production performance
of New Zealand White broiler adult
female and male wunder Egyptian
condition. 6th World Rabbit Congress,
2 :197-208.

McCarrell, E.M., Gould, S.W.J,
Fielder, M.D., Kelly, A.F., Sankary,

W.E. and Naughton, D.P.2008.
Antimicrobial activities of
pomegranate rind extracts:

enhancement by addition of metal salts
and vitamin C, BMC Complementary
Altern. Med. 8:64.

Mhdavi D.L., Salunkhe D.K. 1995.
Toxicological  aspects of  food
antioxidant.  In.  Mhdavi D.L.,

Deshpande S.S., Salunkhe D.K. “Food

779

Antioxidants”, (Eds.) Marcel Dekker,
New York.

Navarro V., Villarreal M.L., Rojas G.,
Lozoya X. 1996. Antimicrobial
evaluation of some plants used in
Mexican traditional medicine for the
treatment of infectious diseases. J.
Ethnopharmacol., 53: 143-147.
d0i:10.1016/0378-8741(96)01429-8.

National Research Council (NRC)
1994. Nutrient Requirements of
Poultry 9th Edn. National Academy
Press, Washington, DC. of Alletchs
10™ Annual Symposium. Nottingham
University; Press, Nottingham, UK.

Parigi, Bini., Xiccato, G. Dalle Zotte, A.
Carazzolo, A. Castellini, C. and
Stradaiolo, G. 1996. Effect of
remating interval and diet on the
performance and energy balance of
rabbit does. Proc. 6th World Rabbit
Congress, 9-12 July, Toulouse, France,
1: 253-258.

Pari, L. and Saravanan, G., 2002.
"Antidiabetic effect of agent db, and
herbal drug in alloxan-induced diabetes
mellitus.”, Comp Biochem Physiol., 131:
19-25.

Poigner J., Szendré Z.S., Lévai A.,
Radnai 1., Biro-Németh E. 2000.
Effect of birth weight and litter size at
sucklingr age on  reproductive
performance in does as adults. World
Rabbit Sci., 8: 103-109.

Ross 1A. 1999. Medicinal plants of
world. Humana press, Totowa, New
Jersey. 273 — 281.

SAS 2000. Statistical Analysis
system/Stat user's Guide, release 6.03.
Ed., SAS Institute Inc., Cary Nc. USA,
pp. 125.

Shabtay, A., Eitam, H., Tadmor, Y.,
Orlov, A., Meir, A., Weinberg, P.,
Weinberg, Z.G., Chen, Y., Brosh, A.,
Izhaki, 1., Kerem, Z., J. Agric.



A.S. A. Bahakaim®et al.

2008.Nutritive  and  Antioxidative prepared from 29 different
Potential of Fresh and Stored pomegranate accessions. J. Agr. Food
Pomegranate Industrial Byproduct as a Chem., 55: 9559-9570.
Novel Beef Cattle Feed. J. Agric. Food doi:10.1021/jf071413n.
Chem. 2008, 56, 10063-10070. Vicenye,J.S.; Garcia- Ximenez, F. 1992.
Szendro, Z.; Jovanczai, Z.; Theau- Growth limitations of suckling rabbits.
Clement, M.; Radnal, 1.; Biro- Proposal of a method to evaluate the
Nemeth, E. and Milistis, G.1999.The numerical performance of rabbit does
effect of doe-litter separation on until weaning. J. Appl. Rabbit Res.,
productive performance in rabbit does 15:848-855.
and their kits. World Rabbit Sci, 7: 165-  Viuda-Martos, M., Fern’, J., Andez-
1609. L'Opez, and P’erez-"Alvarez, J.A.
Szendro Z.S., Palos J., Radnai 1., Biro- 2010. Pomegranate and its Many
Nemeth E., Romvari R. 1996. Effect Functional Components as Related to
of litter size and birth weight on the Human Health: A Review.
mortality and weight gain of suckling Comprehensive  Reviews in  Food
and growing rabbits. In: Proc.: 6th Science and Food Safety , 9:635-654.
World Rabbit Congress, 9-12 July,  Zeweil, H.S. and EI-Gindy, Y.M. 2016.
1996. Toulouse, France. 2: 365-369. Pomegranate peel as a natural
Tzulker R., Glazer 1., Bar-llan 1., antioxidant enhanced reproductive
Holland D., Aviram M., Amir R. performance and milk yield of female
2007. Antioxidant activity, polyphenol rabbits. World Rabbit Sci., 24: 207-
content, and related compounds in 212

different fruit juices and homogenates

780



Pomegranate peel, rabbits, productive performance and milk yield.

2l padlal)
g Gall) S pana g ALY ¢10Y) o daliivn o) (el 1E8 § gamia aladdiu) s
Y

assaly daaf drw 2aait saal ladic saal g "JSR (o gl Jal ¢

Doal sl 4aas Cgay and® Bl ) gulall g cas ol g i), VA 55 gy and® selall g alie W) Cgay and -

8l Balldae ) ) 3l Cgad) S yan 3l saald) Z LY G say dgaa

FYAY) Ll sl ldass gia 8 Ly j55 Alilaia jedl 4-A jue V —line 43w il )i e ol YO aladi a3
A il e el cpde 5 (Alalae/al 0) saall 4 gluiia aaalas (eed () L sdie Caand Cus (pa
o AN 5 Al mpalaal) ccliliza) (sl ()50 (J5S) Al A8kl e Leidas o s (V) de ga ol
N galaall (sl e lasll 588 §saina %).0 )+ Led) Cilime Bl Aadall e Lebha
e el sla (8 glasll 88 Galdiie 9610 o) ¢ Led) aads Aulu) ARl e Leidad a3 Al
s Al il iasally oyl el o8 e N 5o aliiine 5 3l clga) () guiliil) < yelal | ) sl
QA g Aalia ) il gicedls Sl )l 338 (3 sae o cnde ) CileaYU A i J S o132 8 4 gina a3l )
aldadll e clalal) aae 84 gina Bl ) el 8 (3 smana %) .+ e oldrall il cilas J5 3 Ao gana
Bsnesa By g o o) g (ol 88 (e A il giedd) e oliadl cileat) cilas I 5 K0 Ao gana 45 lia
858 s ) 5V € ¢V i AN ol sl A ginasal ) il sla (B Galiiine s saa 3 ) A3kl B
oaliine 96) v s el 538 (5 e %) 0 Adlia) (J 5,5 de panay A0 jlie plladl) aie SllAS 5 delia )l
epalanally 4 e ldadl) in 53Y 501 (a8l (8 ARl (3 58 iV ama (B (s sina mlind) ) sl (el i
o : Sl de sanay s AY)

Gl slaal el 58 alidiie ALl 5l el )Y Cilgal @8] Gla )l 488 (3 saise Aila) Sy 1 A 51l
g clll L) GlIAS g alladl) (e 5y 8 Aalal) 3 gaill ¥ame o(ABLAY) () 555 220 ) Al Cilbia (el
V-line il i bl

781



