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 ABSTRACT 
Sixty ejaculates of semen from 10 adult Awassi rams were collected biweekly at 

a rate of one ejaculate from each ram over a period of 3 months. Semen samples 

were collected from all rams, pooled and divided equally into four aliquots and 

diluted to 1: 2 Tris -citric acid-fructose egg yolk (TEYC) extender, the first 

aliquot is considered as control treatment consisting of extender without any 

addition , while  the second, third and fourth were supplemented with 5 % , 10 % 

, 15% pomegranate juice PJ to the extender samples, respectively. Semen samples 

were stored and cryopreserved at 5 °C for (0 -24- 48- 72- 96) hours after 

collection. Assessment of semen qualities (individual sperm motility, live and 

dead sperms, abnormal sperms and sperm membrane integrity (HOST) were 

measured on after dilution and during cryopreservation periods. The results 

demonstrated that adding PJ into extender showed a significant (p≤0.05) increase 

in the percentage of sperm motility, viability, sperm membrane integrity and a 

significant (p≤0.05) decrease in sperm abnormalities percentage compared to 

control at different hours of storage periods, and the advantage of the 4th 

treatment supplemented with 15% pomegranate juice compared to other 

treatments.  In conclusion, from this study revealed that adding pomegranate juice 

to the extender is suitable and good for preserving spermatozoa and improving 

semen characteristics by enhancing antioxidants and protecting the spermatozoa  

from reactive oxygen species  (ROS) during cryopreservation storage. 
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لمبرد تأثير اضافة عصير الرمان الى المخفف على نوعية السائل المنوي ا          

 للكباش العواسية

 

 2, فيانو فرج عبودي 2, محمد نجم عبدالله 1, خالد حساني سلطان 1, وسيم خالد احمد 1عبدالناصر ذنون محمود الخشاب

 قسم الانتاج الحيواني , كلية الزراعة والغابات , جامعة الموصل / العراق1                          

 العراق -مركز بحوث نينوى  ,وزارة الزراعة  /الهيئة العامة للبحوث الزراعية 2                          

 الخلاصة :

 3من كل كبش وعلى مدى واحدة  ةبمعدل قذفكل اسبوعين ,  ةبالغعواسية كباش  10من السائل المنوي من  ةتم جمع ستين قذف

:  1بنسبة إضافتها ثم  معاملات , من جميع الكباش وتقسيمها بالتساوي إلى أربعة المأخوذة  عينات السائل المنوي جمعأشهر. تم 

من المخفف  ةكونم معاملة سيطرةالأولى  اعتبرت المعاملةالفركتوز صفار البيض  ، –مض الستريك احالترس ــ  خففم 2

الثانية والثالثة والرابعة على التوالي . للمعاملات  ٪ 15،  ٪ 10،  ٪ 5 نسبةبـضافة عصير الرمان دون أي إضافة ، بينما تم ا

 96،  72،  48،  24صفر ، للفترات  درجة مئوية  C 5ة حرارة تم تخزين عينات السائل المنوي وحفظها بالتبريد عند درج

ساعة من التخزين. تم قياس صفات السائل المنوي )حركة الحيوانات المنوية الفردية ، والحيوانات المنوية الحية والميتة ، 

ان اضافة هرت النتائج ( خلال فترات الحفظ بالتبريد. أظHOSTوالحيوانات المنوية غير الطبيعية وسلامة غشاء الخلية )

النسبة المئوية للحركة الفردية , وحيوية الحيوانات ( في ≥P 0.05) معنوية عصير الرمان الى المخفف ادى الى حصول زيادة

عصير الرمان تميزت المعاملة الرابعة التي اضيف اليها ، كما  معاملة السيطرةمقارنة ب المنوية وسلامة غشاء الحيوانات المنوية

للحفاظ على وجيد مناسب  خفف. نستنتج من هذه الدراسة أن إضافة عصير الرمان إلى الم معاملاتال اقيمقارنة بب ٪15بنسبة 

وحماية الحيوانات المنوية من نشاط  انواع الحيوانات المنوية وتحسين معايير السائل المنوي من خلال تعزيز مضادات الأكسدة 

 .بريدخزن بالتأثناء الالاوكسجين التفاعلية 

عصير الرمان , السائل المنوي ,لكلمات المفتاحية: ا مخفف الترس    

 

 

INTRODUCTION 

       The processes of dilution and cryopreservation of semen are linked to cold shock, which 

leads to an increase in reactive oxygen species (ROS) production and an imbalance between the 

antioxidant system and free radicals of the diluted semen. It is normal spermatozoa are not 

adapted to withstand low temperatures and reach near the freezing point of water , so the effect 

of cryopreservation these cells comes at the expense of normal function and cellular viability. 

The processes of storing semen, whether by cooling or freezing, reduce the metabolism in sperm 

cells and maintain the vitality of sperm for long periods of storage, however, there will be a 

deterioration in the quality of semen, a decrease in the vitality of sperm and damage to sperm 

during extended storage periods , and one of the reasons for this deterioration is the formation of 

reactive oxygen species resulting from metabolic processes that occur inside sperm cells and the 

oxidation of lipids in the sperm membrane throughout the preservation period (Perumal et al. 

2011a; Perumal et al. 2011b) . Therefore, addition of vegetable and fruit extracts to semen 

extender is one of the modern additives that has made a major contribution to preserve semen 

quality, due to it contains natural antioxidants , in addition, it is considered one of the natural 

sources necessary to sustain the life of the organism through its contents of substances that have 

an impact on maintaining the health of the organism .  

       Pomegranate fruit  one of the fruits thought to be beneficial for maintaining the health of the 

body (Aviram et al. 2000; Aviram et al. 2001). This is because it contains natural antioxidants 

such as polyphenols and flavonoids, which are considered powerful antioxidants to counteract 
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free radicals resulting from metabolic processes in the body of the organism (Jandal & Naji 

2021; seeram et al. 2005). In addition to containing glucose sugar, fructose, citric acid and 

tannins(Gil et al. 2000; Longtin,  2003 ). Pomegranate also contains vitamins A , C , E (Seeram 

et al. 2006). Some recent studies has been conducted using of pomegranate juice in improving   

semen quality (Turk et al. 2008; Mansour et al. 2013), especially when it is added to the diluents 

of the stored semen, whether by refrigeration or freezing, for the purpose of preserving  the 

quality and validity of semen for as long as possible and for the purpose of using it successfully 

in the artificial insemination technique later and getting intended results from it.  Al-Daraji., 

(2015) pointed out that dietary antioxidants like pomegranate juice can contribute to reducing 

oxidative stress and the researcher obtained a significant improvement in the fertilization ability 

of Rooster sperm preserved for 36 hours of cryopreservation. Also Halvorsen et al. (2002) have 

pointed out that pomegranate juice contains high concentrations of antioxidants estimated at 

11.33 mmol / 100 g, and the concentration of phenols and flavonoids as active antioxidants is 

several times greater than the concentration of vitamin E or C. (Cao et al.1998). 

      Thus, the objective of this study was aimed to determine the extent of the impact of adding 

pomegranate juice to the extender as a strong antioxidant to mitigate detrimental effects of lipid 

peroxidation that spontaneously happened during liquid storage on the quality of cryopreserved 

semen of Awassi rams at (5°c) and storage periods (0 96 ـــ hours).  

 

MATERIAL AND METHODS 

  

Ethical approval 

Samples of this study were carried out with the agreement of the ethical and animal 

welfare committee under the number Um.Vet.2023.112 at 15/3/2023 College of 

Veterinary Medicine, University of Mosul.   

Semen Collection   

       Semen ejaculates were collected biweekly from 10 adult local Iraqi Awassi rams aged 2.5-3 

years by using electrical ejaculator for the duration of the experiment, which lasted 3 months.  

Semen ejaculates were transferred to the laboratory in glass test tubes, and placed immediately 

for 10 minutes in water bath at 37 ºC before dilution. Semen samples were admitted and pooled 

to eliminate individual ram effects and to have sufficient semen which split  into 4 equal 

treatments and diluted with 1: 2 (semen / extender). Tris extender (TCYF) was used consisting 

of (Tris 3.36 g , Citric acid 1.99 g , Fructose 0.5 g , Penicillin 1000 IU , Streptomycin 1mg / mL 

, 15 ml egg yolk , distilled water 100 mL). The first treatment is considered as control consisting 

of semen diluted with TCYF extender without any addition, the second , third and fourth 

treatments, semen diluted with TCYF extender supplemented with 5%, 10%, 15% pomegranate 

juice PJ, respectively. To avoid a decrease in pH after adding pomegranate juice to the treatment 

samples, pH of the 4 treatment samples was adjusted to (6.8 – 7 pH) using buffer solution. S 

Semen samples were transferred from the water bath to the refrigerator and cryopreserved at 5 
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ºC temperature for zero (after two hours of storage), 24 , 48, 72, 96 hours of cryopreservation. 

Part of  semen samples were taken during each of the previous storage periods for the 

measurements of  individual motility , live and dead sperm , abnormal sperm and cell membrane 

integrity, where the percentage of individual motility was measured according to (Evans and 

Maxwell. 1987) using light microscopy, while viability (live and dead) sperms and defects in the 

spermatozoa's morphology (abnormal sperm heads,  coiled or severed tails and cytoplasmic 

droplets) were assessed by using a drop of semen smear with warmed Eosin - Nigrosin stain 

placed in pre-warmed slide (Swanson and Beardon. 1951) and at less 250 spermatozoa in each 

slide were evaluated and unstained spermatozoa were considered as live by method of (Tabour 

and Taha. 2019). The functional integrity of the sperm membrane was assessed using the hypo-

osmotic swelling test (HOST) after cryopreservation by the method of Zubiar et al. (2013).   

Preparation of pomegranate juice : 

      Pomegranates (2 kg) were bought at local markets at ripened stage. It were washed, peeled 

and then separated the pomegranate grains from the husks manually , then the granules were 

inserted into an electric fruit blender in order to obtain pomegranate juice and pour the liquefied 

mixture through a strainer to remove any leftover pulp from the juice. After that, the juice was 

filtered using a gauze cloth in a glass jar, then the juice was taken and stored in deep freezer 

under a temperature of – 18 ºc until use (Aviram et al.2000) 

Statistical analysis 

      The following model describes the statistical analysis using  (SAS, 2003) technique in 

conjunction with the (CRD) design:  

Yijk = Fi + eijK + µ  

The Duncan multiple rang test was used to calculate standard errors and differences between 

groups at p≤ 0.05 (Duncan. 1955). 

 

RESULTS AND DISCUSSION  

      Results in (Tables 1 and 2) showed that adding pomegranate juice PJ to semen extender 

significantly (p≤0.05) increased individual motility and viability during different storage periods 

in all groups treated with PJ, where the highest individual motility and viability were in the T4 

extender which supplemented with (15 %) pomegranate juice compare to control, while the 

difference between T2 and T3 were not significant, in addition, the results demonstrated that 

cryopreservation periods significantly (p≤0.05) affected on these two parameters and also the 

values of interaction between semen treatments and cryopreservation periods were differ 

significantly,  where the T4 showed the highest individual motility and viability of spermatozoa 

during all the different storage periods.  

Table 3 and 4 demonstrated  that there are a significant (p≤0.05) decreases on percentage 

of dead and abnormal sperms in semen extenders supplemented with  5%, 10% , 15% 

pomegranate juice compared to control , and T4 gave significantly less percentage of dead sperm 

and sperm abnormalities compared to other treatments and the results also gave a significant 

(p≤0.05) increase in the ratio of  dead and abnormal sperms by prolonging the cryopreservation 
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periods of semen, and also a significant (p≤0.05) impact of interaction between treatments and 

cryopreservation periods and T4 showed the lowest percentage of these parameters during all the 

different storage periods.  

 
 

Table (1). Impact of adding pomegranate juice to semen extender on the percentage of Individual 

Motility of spermatozoa stored at 5ºC (means ± S.E.)  

        Storage 

Treat. 
0 24 48 72 96 Treat means 

T1(0%PJ) 
83.50 

±1.83b 

72.25±6.08 

d 

62.00± 

6.70e 

51.50± 

6.43g 

43.58± 

5.92h 
62.57±15.38 C 

T2(5%PJ) 
84.58±1.88 

b 

77.58±4.60 

c 

69.67± 

5.16d 

61.67± 

5.09e 

53.08± 

4.83g 
69.32±12.07 B 

T3(10%PJ) 
85.83± 

2.12b 

79.17±4.26 

c 

72.08±4.89 

d 

65.00±4.57 

e 

56.83± 

4.24f 
71.78±11.05 B 

T4(15%PJ) 
89.58±1.78 

a 

83.92±3.34 

b 

77.42±4.08 

c 

70.50±4.17 

d 

62.75±3.39 

e 
76.83±10.15 A 

Storage 

Means 

85.88±2.97 

A 

78.23±6.18  

B 

70.29±7.59 

C 

62.17±8.58  

D 

54.06±8.37 

E 
 

Means with capital letters indicate  differences (P < 0.05) between treatments or storage periods. 

Means with small letters indicate differences (P < 0.05) between (treatments×storage) interaction. 

 

 

 
 

Table (2). Impact of adding pomegranate juice to semen extender on percentage of Sperm 

Viability stored at 5ºC (means ± S.E.) 

Storage 

Treat. 
0 24 48 72 96 

Treat 

means 

T1(0%PJ) 
81.17±3.13 

d 

69.58±4.46 

g 

57.17±4.47 

j 

47.42± 

3.65 m 

38.00±5.03  

n 

58.67±16.02 

C 

T2(5%PJ) 
84.25±2.22  

bc 

74.08±2.61 

f 

63.33±2.46 

i 

54.08±1.98  

k 

44.92±4.60 

m 

64.13±14.36 

B 

T3(10%PJ) 
86.25±2.05 

ab 

78.42±2.11  

e 

68.75±1.66  

gh 

59.92±3.94 

j 

51.08±3.92 

l 

68.88±12.98 

B 

T4(15%PJ) 
88.33±3.31 

a 

82.17±2.21 

cd 

74.92±2.15 

f 

66.25±3.17  

h 

57.58±2.71 

j 

73.85±11.38 

A 

Storage 

Means 

85.00±3.76 

A 

76.06±5.58  

B 

66.04±7.20 

C 

56.92±7.72 

D 

47.90±8.37  

E 
 

Means with capital letters  indicate differences (P < 0.05) between treatments or storage groups. 
Means with small letters indicate differences (P < 0.05) between (treatments×storage) interaction groups 
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Table (3). Impact of adding pomegranate juice to semen extender on Dead Sperm Percentage 

stored at 5ºC (means ± S.E.) 
Storage 

Treat. 
0 24 48 72 96 

Treat 

means 

T1(0%PJ) 
18.83±2.62 

j 

30.33±4.42 

g 

42.92±4.6 

e 

52.75±3.57 

b 

62.67±4.36 

a 

41.50±16.8 

A 

T2(5%PJ) 
15.83±2.17 

kl 

25.92±2.61  

h 

38.17±4.00 

f 

45.83±2.08  

d 

55.17±4.45 

b 

36.18±14.3  

B 

T3(10%PJ) 
13.83±1.99 

lm 

21.58±2.11   

i 

31.08±1.98 

g 

40.17±3.83 

ef 

48.83±4.06 

c 

31.10±12.6  

C 

T4(15%PJ) 
11.67±3.31   

m 

17.50±1.98 

jk 

24.25±3.08  

hi 

32.75±4.71 

g 

41.58±2.71   

e 

25.55±11.21 

D 

Storage 

Means 

15.04±3.65 

E 

23.83±5.62 

D 

34.1±7.92   

C 

42.88±8.23  

B 

52.06±8.75 

A 
 

Means with capital letters indicate differences (P < 0.05) between treatments or storage groups. 

Means with small letters indicate differences (P < 0.05) between (treatments×storage) interaction groups. 

 

 

 

Table (4). Impact of adding pomegranate juice to semen extender on percentage of  sperm 

abnormalities  stored at 5ºC (means ± S.E.) 
Storage 

Treat. 
0 24 48 72 96 Treat means 

T1(0%PJ) 
5.25±0.97 

j 

8.08±1.38  

h 

11.67±1.15 

de 

14.50±1.45  

b 

17.83±1.99  

a 
11.47±4.71 A 

T2(5%PJ) 
4.83±0.72 

jk 

6.67±0.78  

i 

9.92±0.79  

fg 

12.17±1.27  

cd 

14.83±1.90  

b 
9.68±3.82  B 

T3(10%PJ) 
4.00±0.74  

kl 

5.83±0.72  

ij 

7.75±0.75 

h 

10.58±1.51  

f 

12.75±1.86  

c 
8.18±3.39  C 

T4(15%PJ) 
3.33±0.49   

l 

4.92±0.67 

jk 

6.75±0.97 

i 

9.25±0.97 

g 

10.83±0.94 

ef 
7.02±2.88  C 

Storage 

Means 

4.35±1.04  

E 

6.38±1.48 

D 

9.02±2.13   

C 

11.63±2.35 

B 

14.06±3.11 

A 
 

Means with capital letters indicate differences (P < 0.05) between treatments or storage groups. 

Means with small letters indicate differences (P < 0.05) between (treatments×storage) interaction groups. 

 

Table 5. indicated that adding of PJ into extender resulted a significant (p≤0.05) increase in 

percentage of sperm membrane integrity (HOST) than control , and T4 showed highest 

percentage of sperm membrane integrity compared to T3, T2 and T1, and the second and third 

treatments also differed significantly from control treatment . Cryopreservation periods and the 

interaction between treatments and storage periods also affected significantly (p≤0.05) on 

integrity of the sperm cell membrane, where the T4 showed the highest percentage of sperm 

membrane integrity )HOST( during all the different storage periods. 
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Table (5). Impact of adding pomegranate juice to semen extender on the integrity percentage of  

sperm membrane )HOST( stored at 5ºC (means ± S.E.)  

Storage 

Treat. 
0 24 48 72 96 Treat means 

T1(0%PJ) 
82.42±0.9   

c 

73.67±1.78 

f 

65.42±1.62   

h 

54.92±2.97 

k 

45.67±2.31  

l 
64.42±13.31 C 

T2(5%PJ) 
84.17±1.19  

bc 

75.92±1.51 

e 

68.58±2.31  

g 

60.75±3.65    

i 

53.00±4.22 

k 
68.48±11.39 B 

T3(10%PJ) 
85.5±1.45  

b 

79.83±1.59  

d 

72.92±3.26 

f 

64.42±3.32   

h 

58.25±3.39 

j 
72.18±10.34 B 

T4(15%PJ) 
88.92±2.02 

a 

83.67±2.06  

bc 

77.08±2.50 

e 

69.25±3.25  

g 

64.17±2.66   

h 
76.62±9.46 A 

Storage 

Means 

85.25±2.79 

A 

78.27±4.21  

B 

71.00±5.07   

C 

62.33±6.18    

D 

55.27±7.56 

E 
 

Means with capital letters indicate differences (P < 0.05) between treatments or storage groups. 

Means with small letters indicate differences (P < 0.05) between (treatments×storage) interaction groups. 

 

           It is well known that one of the most common process that contributes to increase the 

reactive oxygen species generation (ROS) is the cryogenic or freezing storage of semen. The  

advance in the generation of (ROS) lead to decreases in sperms motility , viability and sperms 

capacity to fertilize. (Rosato and Iaffaldano, 2011) and lead to change in the composition and 

function of the sperm membrane in the concomitant change in the antioxidant defense systems 

(Ball et al., 2001), including a decrease in glutathione concentration as an antioxidant in 

intracellular sperm cell during storage (Gadea et al. 2004), and significant increase in lipid 

peroxidation (Al-Daraji., 2015). In addition to, prolonging the time of storage period of 

spermatozoa, whether by cryopreservation or freezing method, leads to less in nutrients 

substances in seminal plasma will resulted a decrease in the viability of spermatozoa. So, 

Addition of substances containing antioxidants to semen extender leads to a significant benefit 

and preservation of motility, viability and spermatozoa's potential to fertilize later (Gadea et al. 

2007). Natural sources of nutrients supplementing semen extender increase spermatozoa motility 

and viability by reducing the detrimental effects of ROS, because they include antioxidant 

compounds like phenolic substance, vitamins that are essential for eliminating free radicals 

(Burdock., 1998). Pomegranate juice was utilized in this study as a naturally occurring source of 

antioxidant and high quantities of bioactive substances such tannins, polyphenol flavonoids, and 

polyphenols. The use of pomegranate juice in semen extenders is very suitable for preserving 

sperm, because pomegranates  are superior to other fruits like pears and apples in terms of their 

high quantities of antioxidants and vitamin C (Rosalinda et al. 2021). The results of current study 

in (Tables 1, 2, 3, 4 5) demonstrated that the addition of pomegranate juice to the semen extender 

resulted   a significant increase in the percentages of individual motility, viability and sperm 

membrane integrity, especially in the T4 with 15% PJ compare to control treatment (zero 

pomegranate juice) and reduced in the percentage of dead and abnormal sperms during different 

cryopreservation periods at (5°c)  . These results agreed with Lukman et al. (2022) who obtained 

the highest progressive motility, sperm viability, and  lowest percentage of abnormal sperms 
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when 10% pomegranate juice was added to the semen extender of male goats kept for a period of 

(0-2-4-6-8) hours at room temperature compared to control. Also our results agreed with 

Moazam et al. (2019) in obtaining the best individual motility in the extenders of male buffalo 

semen supplemented with (2.2 , 5 , 7.5 , 10% ) pomegranate juice compared to control, and 

indicated that the addition of 10% PJ to extender resulted in the highest percentage of individual 

motility. Moreover the results also in agreement with Perumal and Rajkhowa, (2015), who 

recorded a positive significant (p≤0.05) effect of adding (6 , 8, 10 ml/ 100 ml extender) PJ to the 

extender on the percentage of sperm motility, viability and sperm membrane integrity and a 

lowest percentage of sperm abnormalities of bulls semen compared to control during cryogenic 

storage periods (0- 6 - 12- 24 -30) hours at 5°c, and the extender with addition of 8 ml 

pomegranate juice gave the best results compared to others. But, our finding did not agree with 

the results of Zina et al. (2021) who did not obtain a significant increase in individual motility of 

spermatozoa in semen extender supplemented with 0%, 5%, 10% and 15% PJ during 

preservation period (0 and 48)hours of cryogenic storage compared to control group. But the 

researcher found that inclusion 5 % PJ to Tris extender resulted a significant increase in the 

percentage of plasma membranes integrity of Awassi rams reached 64.5 % in the extender 

supplemented with 5% pomegranate juice compared to 60 % in the control group during 48 

hours of cryopreservation. While El-Sheshtawy et al. (2016) stated  that adding 10% and 20% PJ 

to the semen extender of bulls maintained the best individual motility and sperm viability in 

semen extender after freeze- thawing storage for a period of 1-10 days compared to the control, 

but the researcher pointed out that increasing the percentage of PJ to 40%  50ــ% in extender 

failed to maintain the best percentage of sperm motility after freezing and thawing. However, no 

significant variations were observed between groups in the rate of abnormal sperms and plasma 

membrane integrity after freeze – thawing periods. Jabr et al.(2022) Also, obtained highest 

increases in the percentage of progressive motility, sperm viability and sperm membrane 

integrity in the extender supplemented with 10% pomegranate juice, after 4 hours of 

cryopreservation  compared to extenders  supplemented with (0, 2.5, 5, 7.5 %) PJ. In addition to , 

our finding agreed with Al-Daraji., (2015), who pointed out that the addition of (2 ml , 4 ml/100 

ml) PJ to semen extender of Roosters led to a significant increase in percentage of sperm 

viability, sperm membrane integrity and a significant decrease in the percentage of dead and 

sperm abnormalities during (12 , 24 , 36 hours) periods of cryopreservation and the researcher 

attributed that these favorable results are due to the PJ contains high concentration of antioxidant 

substances. While our results did not agree with Gaurav et al.(2019) who obtained a deterioration 

in sperm viability and any improvement in sperm membrane integrity after frozen and thawed on 

semen extender of bulls supplemented with (1.5%) PJ compared to control.  

Results about the impact of cryogenic storage periods on semen  samples  showed  a significant  

decrease in the percentage of motility and viability of spermatozoa with different cryogenic 

periods, and the inclusion of PJ in semen extender, especially in T4 which supplemented with 

15% PJ resulted a significant increase in sperm motility and viability, which reached 

89.58±1.78% ,88.33±3.31% obtained at zero hour to 62.75±3.39% ,57.58±2.71% at 96 hour of 

cooling periods at 5ºc respectively , and this value is considered acceptable and suitable for the 
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possibility of success of the artificial insemination (AI) process according to the result of 

Kusumawati.,(2016) how stated that at least 50% of sperm viability and motile spermatozoa  can 

be used for AI . The results of our study agree with Abdulnasir., (2012) who obtained  a 

significant effect of preservation periods ( 0 – 96) hours on Awassi Rams semen diluted with 

Tris extender. Al-daraji.,(2015) also found a significant effect of cryopreservation periods (0 – 

36) hours on Rooster semen diluted with extender supplemented with PJ.  

       So, these improvements in extended semen parameters may be due to the fact that the 

combination of PJ is considered as a source of high concentration of antioxidants, especially 

containing a high amount of polyphenols (Haloho., 2015), includes tannins and flavonoids ( Nge 

et al. 2015), and flavonoids content in pomegranate have antioxidant properties that protect 

sperm cell membranes from the damaging effects of free radicals, and able to sustain the quality 

of spermatozoa (Lukman et al. 2022). Moreover, consuming of PJ demonstrated strong 

antioxidant benefits and the active ingredients responsible for PJ's protection against oxidative 

stress and lipid oxidation were found to be polyphenols (Aviram et al. 2001), in addition to PJ 

contains high concentration of vitamins A, C and E, which plays an active antioxidant 

compounds in maintaining the sperm cell membrane and protecting it from harmful effects of 

free radicals by scavenging free radicals (Longtin., 2003 ; Seeram et al. 2006;  El-Sheshtawy et 

al. 2016), and enhanced sperm resistant to lipid peroxidation (Al-Daraji., 2015), and preserving 

sperm cells from damage (Ganwar et al. 2015, Suleiman et al. 1996). 

 

CONCLUSIONS 

     In conclusion, supplementing semen extender with 5% , 10% and 15% PJ, especially 15% PJ 

significantly increase in sperm motility, viability, sperm membrane integrity and a significant 

decrease in dead and abnormal sperms during cryopreservation periods. As pomegranate juice 

contains high concentrations of antioxidants, which had appositive effect on oxidative stress 

damage and considered necessary for spermatozoa by increased their function and ability to 

protect spermatozoa from free radicals, and lipid peroxidation which naturally occurred  during 

storage. So, our finding confirm the protective effects of PJ against ROS and lipid peroxidation 

during liquid storage periods of ram semen and increased semen quality and subsequent 

fertilization following AI. Therefore, pomegranate juice is suitable as a good diluent medium and 

is excellent for preserving spermatozoa during cryopreservation.   

 

CONFLICT OF INTEREST: 

    The authors reported no conflict of interest. 

 

ACKNOWLEDGMENTS: 

     The authors are greatly indebted  to the chancellorship of  University of Mosul, dean of the 

College of Agriculture and forestry, also thanks to the head of animal production department and 

those working in animal production field for providing all the facilitations to conduct this work.  

 

  



Alkhashab  et al., ,   Tikrit Journal for Agricultural Sciences (2024) 24 (3): 197-209 

 

206 

 

REFERENCES 

 

 Abdulnasir, T. M. A.(2012) Effect of diluent type and preservation periods on some semen 

characterestics of Awassi rams. Mesopotamia Journal of Agriculture. 40:193-201.  

doi:10.33899/magrj.2012.63477 

Al-Daraji HJ.)2015).The use of pomegranate juice for counteract lipid peroxidation that naturally 

occurred during liquid storage of roosters' semen. Pharmacognosy Communications; 5(1): 

70-76. doi:10.5530/pc.2015.1.7  

 Aviram, M. and Dornfeld L.(2001). Pomegranate juice consumption inhibits serum angiotensin 

converting enzyme activity and reduces systolic blood pressure. Atherosclerosis; 158: 195-

198. https://doi.org/10.1016/S0021-9150(01)00412-9. 

Aviram, M., Dornfeld, L., Rosenblat, M.,Volkova, N., Kaplan, M., Coleman, R.,  Hayek, 

T., Presser, D. and  Fuhrman, B .(2000) Pomegranate juice consumption reduces oxidative 

stress, atherogenic modifications to LDL, and platelet aggregation: studies in humans and 

in atherosclerotic apolipoprotein E-deficient mice. American Journal of Clinical 

Nutrition.71(5):1062-76. doi: 10.1093/ ajcn/71.5.1062.  

Ball BA, Medina V, Gravance C.G. and Baumber I.)2001) Effect of antioxidant on preservation 

of motility, viability and acrosomal integrity of equine spermatozoa during storage at 5  ͦC. 

Theriogenology; 56. 577–569. doi.org/10.1016/S0093-691X(01)00590-8 

Burdock G.A.(1998). Review of the biological properties and toxicity of Bee propolis (propolis). 

Food and Chemical Toxicology, 36: 347–363.  

doi.org/10.1016/S0278-6915(97)00145-2 

 Cao G, Booth SL, Sadowski JA. and Prior RL.(1998). Increases in human plasma antioxidant 

capacity after consumption of controlled diets high in fruit and vegetables. American 

Journal of Clinical Nutrition; 68: 1081- 1087. doi.org/10.1093/ajcn/68.5.1081  

Duncan, C. B. (1955). Multiple Rang and Multiple “F” Test. Biometric, 11, 1- 1 

 El-Sheshtawy,R. I., Gamal A. E. and Walid S. E.(2016). Effects of pomegranate juice in Tris-

based extender on cattle semen quality after chilling and cryopreservation. Asian Pacific 

Journal of Reproduction. 5(4): 335–339. doi.org/ 10.1016/j. apjr. 2016.06.001.  

Evans, G. and Maxwell, W.M.C.,(1987). Handling and examination semen. In: Salamon’s 

Artificial Insemination of Sheep and Goat. Butterworths, Sydney, pp. 93–106. 

https://shorturl. at/ilsMZ  

Gabr, A. A., Hammad, M.E., El-Sherbieny, M.A., Ouda, A. B. A. and Yousif, A. I. A.(2022). 

Effect of Addition of Pomegranate Juice (Punica Granatum) in Tris-based Extender on 

Physical, Kinetic Parameters of Spermatozoa in Cryopreserved Ossimi Ram Semen. 

Journal of Sustainable Agricultural and Environmental Sciences. 1 (1): 65- 79. 

https://journals.ekb.eg/article_298169.html  

 Gadea, J., Gumbo, D., Novass, C., Zquezf, AZ., Grullol, A.and Gardo, GC. (2007). 

Supplementation of the dilution medium after thawing with reduced glutathione improves 

function and the in vitro fertilizing ability of frozen-thawed bull spermatozoa. Andrology; 

7: 1-10. doi.org/10.1111/j.1365-2605.2007.00756.x 

https://www.researchgate.net/journal/Mesopotamia-Journal-of-Agriculture-2224-9796?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
http://dx.doi.org/10.33899/magrj.2012.63477
https://doi.org/10.1016/S0021-9150(01)00412-9
https://pubmed.ncbi.nlm.nih.gov/?term=Aviram+M&cauthor_id=10799367
https://pubmed.ncbi.nlm.nih.gov/?term=Dornfeld+L&cauthor_id=10799367
https://pubmed.ncbi.nlm.nih.gov/?term=Rosenblat+M&cauthor_id=10799367
https://pubmed.ncbi.nlm.nih.gov/?term=Volkova+N&cauthor_id=10799367
https://pubmed.ncbi.nlm.nih.gov/?term=Kaplan+M&cauthor_id=10799367
https://pubmed.ncbi.nlm.nih.gov/?term=Coleman+R&cauthor_id=10799367
https://pubmed.ncbi.nlm.nih.gov/?term=Hayek+T&cauthor_id=10799367
https://pubmed.ncbi.nlm.nih.gov/?term=Presser+D&cauthor_id=10799367
https://pubmed.ncbi.nlm.nih.gov/?term=Fuhrman+B&cauthor_id=10799367
https://doi.org/10.1016/S0093-691X(01)00590-8
https://doi.org/10.1016/S0278-6915(97)00145-2
https://doi.org/10.1093/ajcn/68.5.1081
http://dx.doi.org/%2010.1016/j.%20apjr.%202016.06.001
https://shorturl/
https://journals.ekb.eg/article_298169.html
https://doi.org/10.1111/j.1365-2605.2007.00756.x


Alkhashab  et al., ,   Tikrit Journal for Agricultural Sciences (2024) 24 (3): 197-209 

 

207 

 

Gadea, J., Selles, E., Marco, MA., Coy, P., Matas, C., Romar, R. and Salvador, R. (2004) 

Decrease in glutathione content in boar sperm after cryopreservation. Effect of the addition 

of reduced glutathione to the freezing and thawing extenders. Theriogenology ; 62: 690-

701. doi.org/ 10.1016/j.theriogenology.2003.11.013  

Gangwar C, Kharche SD, Ranjan R, Kumar S, Goel AK, Jindal SK, et al.(2015). Effect of 

vitamin C supplementation on freezability of Barbari buck semen. Small Ruminant 

Research.; 129: 104- 107. doi.org/10.1016/j.smallrumres.2015.06.002 

Gaurav S., Nitin K. , Rashmi G. and Akanksha S.(2019). Effects of Mangifera indica and Punica 

granatum extracts on semen after cryopreservation. The Pharma Innovation Journal; 8(1): 

114-117.  https://shorturl.at/fGHR0 

Gil, MI., Tomás-Barberán, FA., Hess-Pierce, B., Holcroft, DM. and Kader, AA. (2000) 

Antioxidant activity of pomegranate juice and its relationship with phenolic composition 

and processing. Journal of  Agriculture and Food Chemistry. 48:4581-4589.  

 doi. org/10.1021/jf000404a 

 Halvorsen, B., Holte, K., Myhrstad, MCW., Barikmo, I., Havattum, E. and Remberg, SF. 

(2002).  A systematic screening of total antioxidants in dietary plants. Journal of  

Nutrition. 132: 461-471.  doi: 10.1093/jn/132.3.461.  

Haloho, A.C. (2015). Pengaruh Pemberian Jus Buah Delima ( Punica Granatum L. ) 

Terhadap Kualitas Sperma Pada Mencit Yang Telah Diinduksi Ekstra Daun 

Tembakau. (Doctoral dissertation, Universitas Sumatera Utara).  

https://repositori. usu.ac.id  handle/123456789/72057 

Jandal, M. M. J., and Ethar, Z. N.(2021). "Study the Effects of replacement different percentages 

of pomegranate peels in the manufacture of cookies and its impact on the chemical, 

physical, sensory properties and antioxidant activity of the produced cookies." Tikrit 

Journal for Agricultural Sciences 21.1: 129-137. doi.org/ 10.25130/tjas.21.1.13 

Kusumawati, E.D., Krisnaningsih A. T. and Romadlon, R.R. (2016). Kualitas Spermatozoa 

Semen Beku Sapi Simental Dengan Suhu Dan Lama Thawing Yang Berbeda. Indonesian 

Journal of Animal Science. 26 (3): 38-41. doi.org/10.21776/ub.jiip.2016.026.03.06 

 Longtin R.(2003). The pomegranate: nature's power fruit. Journal of the National Cancer 

Institute; 95(5): 346-348. https://doi.org/10.1093/jnci/95.5.346. 

Lukman HY., Enny Y., Lalu, A. Z., Rodiah and Adji, S. D.(2022). Concentration of pomegranate 

juice (punica granatum l.) in egg yolk Tris diluent on the quality of peanut goat 

spermatozoa at room temperature. International Journal of Scientific & Engineering 

Research; 13 (12): 434-444.http://eprints.unram.ac.id/id/eprint/38992 

Mansour, SW., Sangi, S., Harsha, S., Khaleel, MA.and Ibrahim AR. (2013) Sensibility of male 

rats fertility against olive oil, Nigella sativa oil and pomegranate extract. Asian Pacific 

Journal of Tropical Biomedicine. 7(3):563-8. doi.org/ 10.1016/S2221-1691(13)60114-8 

Moazam, J., Muhammad, T. T. , Hafiz, A. R. , Muhammad, F. B. , Sadia, N. and Sajid, I. (2019). 

Addition of pomegranate juice (Punica granatum) in tris‐based extender improves post‐

thaw quality, motion dynamics and in vivo fertility of Nili Ravi buffalo (Bubalus bubalis) 

bull spermatozoa. Journal of Andrologia. 15(8): 1-6. doi.org/10.1111/and.13322 

https://doi.org/%2010.1016/j.theriogenology.2003.11.013
https://doi.org/10.1016/j.smallrumres.2015.06.002
https://doi.org/%2010.25130/tjas.21.1.13
https://doi.org/10.21776/ub.jiip.2016.026.03.06
https://doi.org/10.1093/jnci/95.5.346
https://doi.org/%2010.1016/S2221-1691(13)60114-8
https://doi.org/10.1111/and.13322


Alkhashab  et al., ,   Tikrit Journal for Agricultural Sciences (2024) 24 (3): 197-209 

 

208 

 

Nge, S.T., Martosupono, M. and Fredy Karwur, F.(2015).The Polyphenolics and Health Effects 

of Pomegranate. Sains Medika, Jurnal Kedokteran dan Kesehatan. 6(1): 30-39.  

doi: 10.30659/sainsmed.v6i1.342  

 Perumal,P. and  Rajkhowa, C.(2015). Effect of addition of pomegranate (Punica granatum) juice 

on the liquid storage (5o c) of mithun (Bos frontalis) semen. Indian Journal of Animal 

Research. 49 (4) : 470-473. doi:10.5958/0976-0555.2015.00091.6 

Perumal, P., Selvaraju, S., Selvakumar, S., Barik, A.K., Mohanty, D.N., Das, S., Das, R.K. and 

Mishra, P.C. (2011a). Effect of pre-freeze addition of cysteine hydrochloride and reduced 

glutathione in semen of crossbred jersey bulls on sperm parameters and conception rates. 

Reproduction of Domestic Animals. 46(4): 636-641. doi.org/10.1111/j.1439-

0531.2010.01719.x 

Perumal, P., Selvaraju, S., Barik, A.K., Mohanty, D.N., Das, S. and Mishra, P.C. (2011b). Role 

of reduced glutathione in improving post-thawed frozen seminal characters of poor 

freezable Jersey crossbred bull semen. Indian Journal of Animal Science. 81(8): 807-810. 

file:///C:/Users/Hp/Downloads/ojsadmin,+ijas11-Aug-03.pdf 

Rosalinda, S., Aulia, H.A., Widya, S., A., and  Mardawati, E.( 2021). Optimasi Kondisi Ekstrasi 

Ultra Sonikasi pada Vitamin C Buah Delima (punica garatum L.) Menggunakan Respon 

Permukaan. Jurnal Ilmiah Rekayasa Pertanian dan Biosistem, 9(2) 144-145. 

doi: 10.29303/jrpb.v9i2.266 

Rosato, M.P. and Iaffaldano, N. (2011). Effect of chilling temperature on the long-term survival 

of rabbit spermatozoa held either in a Tris-based or a jellified extender. Reproduction in 

Domestic  Animals. 46(2): 301–308. doi.org/10.1111/j.1439-0531.2010.01667.x 

SAS Institute. (2003). SAS/STAT user’s guide for personal computers. Release V. 9.1. SAS 

Institute Inc., Cary, NC (USA).   https://bit.ly/3HNJcW8   

 Seeram, NP., Adams, L.S., Henning, S.M., Niu, Y., Zhang, Y., Muraleedharan G.and Heber, D. 

(2005) In vitro antiproliferative, apoptotic and antioxidant activities of punicalagin, ellagic 

acid and a total pomegranate tannin extract are enhanced in combination with other 

polyphenols as found in pomegranate juice. The Journal of Nutritional of Biochemistry. 

16(6): 360-367. doi.org/10.1016/ j.jnutbio. 2005.01.006 

Seeram, N., Schulman, R. N., and Heber, D. (2006). Pomegranates: Ancient roots to modern 

medicine. Boca Raton, FL: CRC Press/Taylor & Francis. (book) https://shorturl.at/xyIPV 

          https://www.cabdirect.org/cabdirect/abstract/19611601129  

 Suleiman, SA., Ali M.E., Zaki, Z., Elmalik, E.and Nasr, M.(1996). Lipid peroxidation and 

human sperm motility: protective role of vitamin E. Journal of Andrology. 17: 530-537. 

doi.org/10.1002/j.1939-4640.1996.tb01830.x 

 Swanson, E.W. and Bearden, H.J. (1951). An Eosin - Nigrosin stain for differentiating live and 

dead bovine spermatozoa. Journal of Animal Science. 10 (4): 981.  

 doi.org /10.2527 /jas1951.104981x 

Tabour, O., and Taha, A. (2019). Effect of Adding Different Levels from Melatonin in Some 

Characteristics Semen of Broiler Breeder Male Ross308. Tikrit Journal for Agricultural 

Sciences, 19(3), 10-17. doi.org/10.25130/tjas.21.1.13   

https://doi.org/10.30659/sainsmed.v6i1.342
https://doi.org/10.1111/j.1439-0531.2010.01719.x
https://doi.org/10.1111/j.1439-0531.2010.01719.x
https://doi.org/10.1111/j.1439-0531.2010.01667.x
https://bit.ly/3HNJcW8
https://doi.org/10.1016/%20j.jnutbio.%202005.01.006
https://shorturl.at/xyIPV
https://www.cabdirect.org/cabdirect/abstract/19611601129
https://doi.org/10.1002/j.1939-4640.1996.tb01830.x
https://doi.org/10.25130/tjas.21.1.13


Alkhashab  et al., ,   Tikrit Journal for Agricultural Sciences (2024) 24 (3): 197-209 

 

209 

 

Turk. G, S., onmez, M., Aydin, M.Y., Yuce, A,G., Gur, S.Y., Yuksel, M., Aksu, E.H. and Aksoy, 

H.(2008) Effects of pomegranate juice consumption on sperm quality, spermatogenic cell 

density, antioxidant activity and testosterone level in male rats. Clinical Nutrition. 27(2): 

287-296.  doi.org/ 10.1016/j.clnu.2007.12.006.  

Zhina A. M., Muhsin  E.M. and Shawkat, S.S.(2021). Effect of Adding Pomegranate Juice to 

Tris Diluent on Some Semen Characteristics of Awassi Rams. Indian Journal of Ecology 

(2021) 48 Special Issue (17): 340-343. 

 https://www.researchgate. net/publication/371172491  

  Zubair, M., Lodhi, L.A., Ahmad, E., and Muhammad, G. (2013). Hypo osmotic swelling test as 

screening for evaluation of semen of bull. Journal of Entomology and Zoology Studies, 

1(6): 124-128. https://shorturl.at/avIOZ 

 

 

https://www.researchgate/

