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ABSTRACT 

      Effect of pomegranate (Punica granatum L.) juice extracted by squeezing and 

centrifugation methods on lipids profile in healthy and induced hypercholesterolemic 

rats was investigated. Eighty adult male Sprague Dawley derived rats were individually 

housed in stainless steel cages having wires mesh bottoms and fronts in room 

maintained at 25-30 ºC, and light between 7:0 AM and 7:0 PM daily. Animals were 

randomly divided into two groups of forty animals, first group was undertaken to be 

the normal animals and the second group of other forty animals were fed on 4% 

cholesterol diet (Tables 1 and 2) before starting the experiment and fed 2% cholesterol 

diet through the experiments. Each group was divided into eight subgroups related to 

seven pomegranate juices and control, five each and fed the diets for 28 days. The rats 

were daily gavaged with 1 ml pomegranate juice after feeding except those of control 

groups giving 1ml distilled water. Lipids profile was measured at the beginning and at 

the termination of the experiment the rats were decapitated and blood was taken from 

the animals to measure again the above parameters. Results show that consumption of 

different pomegranate juices by healthy and hypercholesterolemic rats significantly 

(P<0.05) decreased TG, TC, LDL-C, TC/HDL-C and LDL-C/HDL-C and increased 

HDL-C values compared with control groups. In conclusion, pomegranate juice 

showed lipid-lowering effects in healthy and experimentally induced 

hypercholesterolemia rats, and could be requisite in reducing lipidemia as a factor of 

atherosclerosis risk. 

Keywords: Atherogenic factor, Extraction methods, Lipid profile, Pomegranate juice, 

Rats. 
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INTRODUCTION 

        Pomegranate (Punica granatum L.) tree is widely cultivated around the world and 

native of the area of Middle East, including Iran to the Himalaya of India, and has been 

cultivated in Arabia, Turkey and over the entire Mediterranean region since ancient 

times ( Aviram et al., 2000;  Aarabi et al., 2008 and Eksi and Özhamamc, 2009). 

It has been ennobled and sanctified by Islamic, Greek, Hebrews, Babylonians, Persians 

and Chinese (Aviram et al., 2000 and Viuda-Martos et al., 2010a). The edible part of 

pomegranate fruits is consumed fresh and the juices used to make jellies, puddings, 

desserts, drinks and flavoring in some beverages (Fadavi et al., 2005 and Viuda-Martos 

et al., 2010b). 

The edible part of pomegranate fruits includes the arils and its juicy translucent flesh 

covering the seed. The edible portion (about 50% of total fruit weight) is composed of 

juicy seeds (arils) that comprise 80% juicy flesh and 20% seeds (Aviram 
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        et al., 2000).  Fresh pomegranate juice is a good source of nutrients such as sugars 

(i.e. fructose and glucose), pectin, organic acids (such as ascorbic, citric, malic, oxalic 

and tartaric acids), and minerals (mainly calcium, iron, zinc and potassium) (El-Nmer 

et al., 1990 and Viuda-Martos et al., 2010a). Pomegranate juice (PJ) is a rich source of 

potent polyphenolic, flavonoid antioxidants (anthocyanins), ellagitannins, and ellagic 

and gallic acid derivatives which have attracted much interest due to their important 

health benefits (Aviram et al., 2002; Clifford and Scalbert, 2000; Gil et al., 2000 and El 

kar et al.,2011). Recently many studies are highly praising the potential health benefits 

of the juice, seeds and their oil and even the peels of the pomegranate. So, this tree with 

all its parts contains all these beneficial substances that have proven antioxidant, 

antidiabetic, antiviral, antimicrobial, antiinflammatory and antitumoral activities 

(Jurenka, 2008 and Viuda-Martos et al., 2010a) and can be effective to assist in 

improving lipid profiles in diabetic patients with hyperlipidemia (Esmaillzadeh et al., 

2004). Other studies have described it’s abilities to prevent, inhibit, reduce and even 

destroy cancer cells (Lansky and Newman, 2007 and Malik et al., 2005). Consumption 

of pomegranate juice possesses anti-atherosclerotic properties which could be related to 

its potent anti-oxidative characteristics (Aviram and Dornfeld, 2001) and improve 

stress-induced myocardial ischemia in patients with Coronary Heart Disease (Sumner 

et al., 2005). In animals, pomegranate juice supplementation to mice with advanced 

atherosclerosis reduced their macrophage oxidative stress, their macrophage 

cholesterol flux and even attenuated the development of atherosclerosis (Kaplan et al., 

2001). The aim of this study was to investigate the effect of pomegranate juice 

extracted by squeezing and centrifugation methods on lipid profile in normal and 

induced hypercholesterolemic rats. 
 

MATERIALS AND METHODS 

Pomegranate fruits source: Pomegranate fruits (Punica granatum L.,) were obtained 

from Armishy village in Zakho/ Northern of Iraq and this species of pomegranate is 

characterized by small arils and has three varieties classified according to its taste as 

follows: Sour, Sweet and Sour-Sweet pomegranate. Local pomegranate juice was 

obtained from local markets. Pomegranate Juice was extracted according to the method 

followed by Thannoun and Tayib (in press) which was modified from Miguel et al. 

(2004).  

Chemical Analysis was performed as followed: Moisture was determined according to 

the method mentioned in Anonymous (2000) using electric vacuum oven made by 

Memmert Company at 105ºC and 100 mmHg pressure. Protein was determined by 

Macrokjeldahl method using technique mentioned in Anonymous (2000). Fat was 

determined by Soxhlet apparatus using method mention in Anonymous (2000). Fibers 

were determined using method mentioned in Anonymous (2000). Ash was determined 

according to method mentioned in Anonymous (2000) using Muffle Furnace made by 

Thermolyn Company at 550ºC overnight or to complete ashing by obtaining white ash. 

However, carbohydrates were calculated by difference.  Ascorbic acid (vitamin C) was 

determined according to the method mention by Anonymous (2000) using 2,6 dichloro 

phenol Indophenol dye.  

Diet preparation: The diets were formulated according to Anonymous (1978) 

(Table1). The amount of dietary protein, fat, cellulose, sucrose, vitamins and minerals 

were formulated to be similar in all diets by adjusting the level of nutrients added. 

Cholesterol was added to a basal diet to provide 2 and 4% cholesterol diets other than 

http://www.atherosclerosis-journal.com/article/S0021-9150(01)00412-9/abstract
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original basal diet to feed the induced hypercholesterolemic rats before (4%) and 

through the experimental time (2%). Diet ingredients were thoroughly mixed in a 

mixer bowl by a mechanical mixer. The composition of the experimental diets is shown 

in Table (2). 

Experimental animals: Eighty adult male Sprague Dawley derived rats (Their parent 

were originally obtained from biology department, College of Science, Duhok 

University) were individually housed in stainless steel cages having wires mesh 

bottoms and fronts in room maintained at 25-30 ºC, and light between 7:0 AM to 7:0 

PM daily. Animals were randomly divided into two groups of forty animals, the first 

one was undertaken to be the normal animals and the second group of other forty 

animals were fed on 4% cholesterol diet (Tables 1 and 2) before starting the experiment 

and fed 2% cholesterol diet through the experiments. Each group was divided into eight 

subgroups related to seven pomegranate juices and control, five each and fed the diets 

for 28 days. Food and distilled water were provided ad libitum.  The rats were daily 

gavaged with 1 ml pomegranate juice (The analysis of the pomegranate juices used in 

this study was performed and published in our previous study (Thannoun and Tayib, in 

press) after feeding except those of control groups giving 1ml distilled water. The 

animals' body weight and food scrap were weighted and measured and weighted once a 

week. Lipids profile was measured at the beginning of the experiment and at the 

termination the rats were decapitated and blood was taken from the animals to measure 

again the above parameters. 

 

Table (1): Chemical component of diet mixtures (estimated) (g/100g)  
Diet Cholesterol Casein Corn 

Oil 

Sucrose Cellulose Vitamins 

Mix.
1
 

Minerals 

Mix.
1 

CaCO3 Starch 

Basal 0.0 

 

12 10 10 5 2 1.2 0.5 59.3 

2% 

Cholesterol 

2 12 10 10 5 2 1.2 0.5 57.3 

4% 

Cholesterol 

4 12 10 10 5 2 1.2 0.5 55.3 

1 The Vitamins mixture contained (G/kg): Vitamin A (retinyl acetate) 20 000 000 IU; Vitamin D3   

   (calciferol) 5 000 000 IU; α- Tocopherol 4 000; Thiamine hydrochloride 1.0; Riboflavin 4.0;  

   Pyridoxal hydrochloride 3.0; Niacin 10.0; Folic acid 0.5; Calcium pantothenate 5.0; Vitamin B12  

   0.005; Choline hydrochloride 75; Ascorbic acid 45; Biotin 0.02; Menadoine 1.25 and starch to make 

   1 kg mixture. 

2 The Minerals mixture contained (g/kg): FeSO4.7H2O 3.5; CaCO3 280; NaH2PO4 360; KCl 76;  

   ZnSO4 0.2; MnSO4.H2O 2.0; CuSO4 4.0; KI 0.08; MgCO3 28 and  starch to  make 1 kg mixture. 

 

Table (2): Chemical composition of balanced diets (determined) (g/100g). 

Diet moisture protein fat fibers Ash Carbohydrate* Energy 

Kcal/100g 

Basal 12.5 11.62 9.93 4.85 1.9 59.3 372 

2% 

Cholesterol 

12.1 11.25 12.25 5.0 1.9 57.3 386 

4% 

cholesterol 

12.4 11.32 13.83 4.7 2.45 55.3 391 

*by difference. Numbers are average of three samples.  
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Biochemical Analysis: Glucose in the serum was determined using special Kit 

produced by Com Tech Medical (UK). The concentration of total cholesterol diets was 

determined according to the procedure followed by Tietz (1987) which was a 

modification of the Liberman-Buchared reaction after a modified Folch extraction of 

lipids (Folch et al. 1957). The extracted lipid from the samples were weighed and 

dissolved in 10 ml chloroform and 1 ml was used for the reaction. Reference 

cholesterol was obtained from Sigma chemical Co. (St. Louis, MO, USA). Total 

cholesterol and lipoproteins concentrations of serum was determined according to the 

modified method of Plummer (1978) and using special Kits made by international 

company for medical indicator (Diamind, Jordan). Triglycerides were determined by 

special Kits made by Giess, Dia Gnostics-Italy. HDL-c was determined using special 

Kits made by Spinreact SA Company (Spain). LDL- c and VLDL-c were calculated 

according to equation mentioned by Glew and Peters (1987). 

Statistical Analysis: Data were analyzed by one way analysis of Variance and 

Standard deviations were calculated by using Duncan’s Multiple Range Test (Steel and 

Torrie, 1980). 

 

RESULTS AND DISCUSSION 

      The effect of pomegranate juice extracted by squeezing and centrifugation methods 

on lipid profile in healthy rats was shown in Table (3). The data show that there were 

significant (p<0.05) differences between Triglycerides (TG) levels of animals gavaged 

pomegranate juice after 28 days of experiments. The level of TG ranged between the 

lowest values of 42.66 mg/100 ml for rats gavaged with Sour-sweet/ squeezing juice to 

highest value of 58.83 mg/100 ml for group of animals gavaged with sour pomegranate 

juice extracted by centrifugation method. However, comparing the levels of TC after 

28 days of experiment sowed that they were decreased in all groups of animals gavaged 

with pomegranate juices compared with control group.  Results show that clear 

reduction was observed in which the TG level was decreased from 73.37 to 57.91 

mg/100 ml in animals gavaged with sour pomegranate juice extracted by squeezing 

method and from 61.5 to 45.8 mg/100 ml in animals gavaged with sweet pomegranate 

juice extracted by squeezing method and followed by animals gavaged with sour sweet 

pomegranate juice extracted by squeezing, then animals gavaged with sweet 

pomegranate juice extracted by centrifugation and finally animals gavaged with sour 

sweet pomegranate juice extracted by centrifugation method, however, the reduction 

was from 64.18 to 50.01 mg/100 ml in animals gavaged with commercial pomegranate 

juice.  

      Results in Table (3) show that there were a significant (p<0.05) differences 

between total cholesterol (TC) levels in the serum of healthy animals fed basal diet and 

daily gaveging with pomegranate juices for 28 days and with those of control animals.  

The TC levels for all groups were decreased after treatment with pomegranate juice. 

The highest level of cholesterol were 67.6 and 67.24 mg/100 ml for groups of animals 

gavaged with sour sweet pomegranate juices extracted by centrifugation and squeezing 

methods, respectively and these were not differed significantly (P<0.05) than TC level 

(64,99 mg/ 100 ml) of group of animals gaveged with commercial pomegranate juice. 

While the lowest level of TC was 42.61 mg/100 ml of group of animals gaveged with 

sweet/ squeezing compared with 63.6 mg/100 ml for control animals and this was 

almost similar to TC level of animals gavaged with sweet pomegranate juice extracted 

by centrifugation in which there was no significant difference between them. When the 
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levels of TC had been compared after 28 days of experiment showed that they were 

decreased in all groups of animals gavaged with pomegranate juices compared with 

control group. However, the level of TC for control group was changed slightly from 

62.5 to 63.6 mg/100 ml while data indicated that TC levels of animals gavaged with 

sour pomegranate juice extracted by squeezing method was reduced from 52.29 to 45.4 

mg/100 ml. The lowest reduction in TC level was for animals gavaged with sweet 

pomegranate extracted by centrifugation method (68.4 to 62.1 mg/100 ml). Lower 

reduction in TC was shown by commercial pomegranate compared with groups 

gavaged with other pomegranate juices. This reduction of TC levels as affected by 

gvaging with pomegranate juices may be due to the effect of antioxidant activity of 

phenolic and other active compounds found in pomegranate juice and this would 

protect fat oxidation in which prevent the atherosclerosis progress (Bors, 1999 and 

Elzbieta, 2000)  

      Table (3) also shows that there were no significant (p<0.05) differences between 

the high density lipoprotein cholesterol (HDL-C) in healthy animals gavaged with all 

pomegranate juices and after 28 days. The levels of HDL-C ranged between 13.09 in 

animals gavaged with sweet pomegranate extracted by centrifugation method to 15.33 

mg/100 ml in animals gavaged with commercial pomegranate juice. Comparing the 

levels of HDL-C after 28 days of experiment showed that they were increased in all 

groups of animals gavaged with pomegranate juices compared with control group. It 

has been noticed that the most valuable juice in increasing the HDL-C was sour sweet 

pomegranate juice extracted by squeezing method in which the level of HDL-C was 

increased from 11.87 to 13.66 mg/100 ml, however the lowest increase was in animals 

gavaged with commercial pomegranate juice in which increased the level from 15.12 to 

15.33 mg/100 ml.  

      The data in Table (3) also show that there were a significant (P<0.05) differences 

between the value of low density lipoproteins (LDL-C) in animals gavaged with all 

pomegranate juices after 28 days of experiment. The levels of LDL-C was ranged 

between 19.94 mg/100 ml in animals gavaged with sweet pomegranate juice extracted 

by squeezing method and 45.06 mg/100 ml in animals gavaged with sour sweet 
pomegranate juice extracted by sqeezing method. Comparing the levels of LDL-C after 28 

days of experiment we found that the levels were decreased for all the groups of animals 

gavaged with pomegranate juices compared with control group. The level of LDL-C was 

decreased from 35.23 to 20.05 mg/100 ml in animals gavaged with sour pomegranate juice 

extracted by squeezing method, while the level was decreased from 43.07 to 38.07 mg/100 

ml in animals gavaged with sweet pomegranate juice extracted by centrifugation compared 

with control animals in which the LDL-C level was increased slightly from 73.01 to 37.52 

mg/100 ml.  

    The reduction in TG, TC, LDL-C and increased the HDL-C in animals gavaged with all 

pomegranate juices are considered as improvement factor of lipid profile compared with 

control group. These results were in agreement with those found by Yousif (2000). The 

improvement of lipid profile toward reduction of serum lipids specially cholesterol and



 مجــلة زراعـــة الـرافـديـــن

 4112( 1( العدد)24) المجلد 

ISSN: 2224-9796 (Online) 

     ISSN: 1815-316 X (Print)       

Mesopotamia J. of Agric. 

Vol. (42) No. (1) 2014         

 

482 

 

Table (3): Effect of pomegranate juice extracted by squeezing and centrifugation methods on lipid profile in healthy 

rats  (mg/100ml). 
LDL-c/HDL-c TC/HDL-c LDL-c HDL-c TC TG 

 

     Lipid  

           Profile 

juice Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial 

 
0.72 d 2.03  d 2.58  c 4.22  f 38.53 abc 37.01 c 13.78 b 13.63    b 63.6    abc 62.5     c 58.22   a 69.3    a  Control 
0.72 d 2.03  d 2.58  c 4.22  f 20.05  d 35.23 c 13.78 b 12.39  cd 45.413  d 62.29   c 57.91   a 73.37  a Sour/ 

squeezing  
2.29 b 3.55  c 4.12  b 5.64 cd 31.55  c 45.52 bc 14.06 b 12.86   c 57.372 bc 72.43   a 58.83   a 72.01  a Sour/ 

centrifugation 
3.30 a 4.77  a 4.93  a 6.79   a 45.06  a 56.25  a 13.67 b 11.87 de 67.242  a 74.52  a 42.66   c 67.0    a Sour-sweet/ 

squeezing 
3.21 a 4.35 ab 4.91  a 6.36  ab 44.17  a 53.92  a 13.72 b 12.34  cd 67.6      a 73.7    a 48.55 bc 62.21 ab Sour-sweet/ 

centrifugation 
1.48 c 2.28  d 3.154 c 4.34   f 19.94  d 26.33  d 13.52 b 11.56   e 42.61   d 60.19  a 45.8   c 61.5  ab Sweet/ 

squeezing 
2.91 ab 3.73 bc 4.75 ab 5.93  bc 38.07 ac 43.07  c 13.09 b 11.57   e 62.12 abc 68.40 bc 54.8    ab 69      a Sweet/ 

centrifugation 
2.72 ab 3.51  c 4.24  b 5.1    de 41.65  ab 53.09 ab 15.33 a 15.12   a 64.99  ab 72.05  a 50.01  ab 64.18ab  Local Juice 

The values are average of five numbers. 

Different letters in the same column means there are significant (P<0.05) differences. 
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LDL-C may be related to the presence of different polyphenolic compounds with other 

compounds such as ascorbic acid which collectively responsible for protective and 

antioxidative effects  (Gerster, 1999) and reduces oxidative stress (Gey, 1995; Rock et al., 

1996, Nagyova, 1998)  and reduces oxidative stress, atherogenic modifications to LDL, 

and platelet aggregation  (Aviram et al., 2000 ). 

      Results show that there were a significant (P<0.05) differences between atherogenic 

factors as TC/HDL-C or LDL-C/HDL-C for the animals gavaged with different 

pomegranate juices extracted by squeezing and centrifugation methods including control 

animals. Atherogenic factors as TC/HDL-C and LDL-C/HDL-C ranged between 2.58 to 

4.93 and 0.72 to 3.30, respectively for all animals gavaged with different pomegranate 

juices. Comparing the values of TC/HDL-C or LDL-C/HDL-C after 28 days of experiment 

we found that the values were significantly (P<0.05) decreased for all groups of animals 

gavaged with pomegranate juices including control group.  

     Results also show that the atherogenic factor of LDL-C/HDL-C decreased to lower 

value (0,721) for animals gavaged with sour pomegranate juice extracted by squeezing 

method but similar to that of control group. Other decreased little to values of 3.30 and 

3.21 for those animals gavaged with sour sweet pomegranate juice extracted by squeezing 

method and centrifugation method, respectively. Finally, data in table (3) show that all 

pomegranate juices used in this studies show a decreasing in TG, TC, TC/ HDL-C and 

LDL-C/ HDL-C and increasing in HDL-C in which indicating an improvement of lipid 

profile and may attenuation of atherosclerosis development in healthy rats and this was in 

agreement with those found by Yousif (2000). Aviram et al. (2000) found that 

consumption of pomegranate juice by healthy subjects decreased LDL-C susceptibility to 

aggregation and retention by inhibiting atherogenic modifications of LDL, including its 

retention, oxidation, and aggregation and also increased the activity of serum paraoxonase 

(an HDL-associated esterase that can protect against lipid peroxidation).  The 

antiatherogenic effect of pomegranate juice have been attributed to its wide range of 

phytochemicals, which are predominantly polyphenols, including primarily hydrolyzable 

ellagitannins, anthocyanins, and other polyphenols and organic acid such as ascorbic acid 

which possess potent antioxidative properties. (Aviram and Dornfeld, 2001 and Viuda-

Martos et al., 2010a). Other suggestions may be by increasing serum antioxidant activity 

and decreasing plasma lipids and lipid peroxidation (Basu and Penugonda, 2009). 

      The effect of pomegranate juices extracted by squeezing and centrifugation methods in 

hypercholesterolemic rats was shown in Table (4). Results show that there were significant 

(p<0.05) differences between the final TG values in hypercholesterolemic animals after 28 

days of gavaged with different pomegranate juices compared with control group. The TG 

values were ranged between 59.93 mg/100 ml for animals gavaged with sour sweet 

pomegranate juice extracted by squeezing method and 78.14 mg/100 ml for animals 

gavaged with commercial pomegranate juice compared with 75.50 for control group. 

When comparing the levels of TG after 28 days of experiment we found that the levels 

were decreased for all groups of animals gavaged with pomegranate juices compared with 

control group. The TG value was decreased from 80.31 to 60.34 mg/100 ml for animals 

gavaged with sour pomegranate juice extracted by squeezing method compared with 

lowest decreased (81.23 to 78 .14 mg/100 ml) for animals gavaged with commercial 

pomegranate juice. 

Results also show that there were significant (P<0.05) differences between the TC values 

for hypercholesterolemic animals gavaged with different pomegranate juice. The lowest 
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TC value was 74.42 mg/100 ml for animals gavaged with sour pomegranate juice extracted 

by squeezing method compared with 125.41 mg/100 ml for control animals. Comparing 

the levels of TC after 28 days of experiment we found that the levels were decreased for 

all groups of animals gavaged with pomegranate juices compared with control group. The 

TC value was decreased from 130.04 to 74.42 mg/100 ml for animals gavaged with sour 

pomegranate juice extracted by squeezing method followed by animals gavaged with 

sweet pomegranate juice extracted by squeezing method. Esmaillzadeh et al. (2006) 

studied the effect of concentrated pomegranate juice on lipid profiles of diabetic (type II) 

and hyperlipidemia patients after 8 weeks of experiment.  They showed reductions in TC, 

LDL cholesterol, TC/HDL-C ratio and LDL/HDL ratio. But there were no significant 

changes in serum triacylglycerol and HDL-c concentrations. 

       Table (4) shows that there were significant (P<0.05) differences between HDL-C 

values for rats gavaged with different pomegranate juices. Results show that the lowest 

HDL-C value was 10.5 mg/100 ml for control animals and the highest value of 14.76 

mg/100 ml for animals gavaged with sour pomegranate juice extracted by squeezing 

method followed by 13.91 mg/100 ml for group gavaged with sour sweet pomegranate 

juice extracted by squeezing method. Comparing the HDL-C values after 28 days of 

experiment we found that the levels were increased for all groups of animals gavaged with 

pomegranate juices compared with control group. The increased of HDL-C value was 

(10.6 to 14.76 mg/100 ml) for animals gavaged with sour pomegranate juice extracted by 

squeezing method and the lowest change was (10.98 to 12.44 mg/100 ml) for group of 

animals gavaged with commercial pomegranate. Kolovou et al. (2005) stated that an 

inverse correlation between fasting TG and HDL-C levels was found among dyslipidemic 

untreated patients and their relationship remains stable in all patients’ phenotypes and 

indirectly implies that TG and HDL-C levels depend on common metabolic pathways and 

this  correlation should be taken into consideration when the risk of atherosclerosis is 

evaluated. 

     The data of Table (4) also show significant (P<0.05) differences between LDL-C values 

of animals gavaged with different pomegranate juices compared with control group. LDL-

C values were ranged between the lowest value of 50.36 mg/100 ml for animals gavaged 

with sour sweet pomegranate juice extracted by squeezing method and 99.67 mg/100 ml 

for group of animals gavaged with commercial pomegranate juice compared with 99.10 

mg/100 ml for control animals. However, when we compare the LDL-C values after 28 

days of experiment we found that the levels were highly decreased for all groups of 

animals gavaged with pomegranate juices compared with control group. For example, the 

values were decreased from 103.39 to 53.61 mg/100 ml for animals gavaged with sour 

pomegranate juice extracted by squeezing method and from 105.o2 to 50.36 mg/100 ml for 

group gavaged with sour sweet pomegranate extracted by squeezing method and from 

108.62 to 53.61 Mg/100 ml for animals gavaged with sweet pomegranate juice extracted 

by squeezing method compared withdecreasing of the LDL-C value from 104.25 to 99.1 

mg/100 ml for control group. 

http://onlinelibrary.wiley.com/doi/10.1111/j.1541-4337.2010.00131.x/full#b55
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Table (4): Effect of pomegranate juice extracted by squeezing and centrifugation on lipid profile in hypercholesterolemic 

                 rats (mg/100ml). 
LDL-c/HDL-c TC/HDL-c LDL-c HDL-c TC TG          Lipid                 

Juice Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial 
9.7056 a 11.045 b 12.2621 a 13.678 b 99.103 a 104.25 bc 10.500 d 9.75 abcd 125.412 a 129.41 b 75.50 a 

 

77.05 abcd Control 

3.1364 f 9.847 b 4.974 e 12.367 b 53.608 cd 103.39 bc 14.7600 a 10.596 ab 74.418 d 130.04 b 60.34 b 

 

80.31     ab Sour/ 

squeezing  
4.9269 cd 9.932 b 6.8879cd 12.548 b 65.768 bc 95.36  bc 13.388 abc 9.864 abcd 92.00 bc 121.1 bc 64.22 b 

 

79.17   abc Sour/ 

centrifugation 
3.6104 ef 10.388 b 5.4742 de 12.903 b 50.350  d 105.02 bc 13.9100 ab 10.35 abc 76.246 d 130.75 b 59.93 b 

 

76.93 abcd Sour-sweet/ 

squeezing 
4.1911cdef 8.850 b 6.2301cde 11.523 b 50.580 d 78.81  c 12.052  c 8.950  d 75.132 d 102.66 c 62.50 b 74.50  cd Sour-sweet/ 

centrifugation 
4.035 def 11.577 b 5.9397de 14.135 ab 53.608 cd 108.62 b 13.3640 abc 9.412 ccd 79.018 cd 132.67 b 60.246 b 73.20 d Sweet/ 

squeezing 
5.3603 c 11.203 b 7.3868 c 13.940 ab 68.248 b 97.01 bc 12.7380 bc 8.740  d 94.022 b 120.83 bc 65.18 b 75.18 cd      Sweet/ 

centrifugation 
8.0299 b 10.101 b 10.2867b 12.581 b 99.668 a 110.82 b 12.444  bc 10.982  a 127.740 a 138.05 ab 78.14 a 81.23  a Local Juice 

The numbers are represented of five animals> 

Different letters in the same column means there are significant (P<0.05) differences.
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Anoosh et al. (2010) found that pomegranate juice possess impressive antioxidative 

properties in which their results indicated that LDL-C in hypercholesterolemic 

patients showed a significant decrease at p<0.01 after consumption of two varieties 

of pomegranate juices comparing with a drug (lovstatin) and showed no difference 

between two groups with drug group. 

Results show that consumption of different pomegranate juices by  

hypercholesterolemia rats resulted in decreasing of TG, TC, LDL-C, TC/HDL-C 

and LDL-C/HDL-C and increasing HDL-C values compared with control group. 

This finding was in agreement with these finding by Carbonaro et al. (1996); Rock 

et al. (1996) and Tebib et al. (1997). Feeding hypercholesterolemic rats on basal 

diet containing pomegranate peel extract at different levels obviously reduced 

(P<0.05) the levels of TC, TG and TL in rats serum by rates from 41.1-52.1% as 

compared to control group (28.6-30.2%) (Ibrahium, 2010).And this may be due to 

its wide range of phytochemicals, which are predominantly polyphenols, including 

primarily hydrolyzable ellagitannins, anthocyanins, and other polyphenols and 

organic acid such as ascorbic acid which possess potent antioxidative properties 

against radical groups (Aviram and Dornfeld, 2001 and Viuda-Martos et al., 

2010a). Kaplan et al. (2001) stated that pomegranate juice supplementation to mice 

with advanced atherosclerosis reduced their macrophage oxidative stress, their 

macrophage cholesterol flux and even attenuated the development of 

atherosclerosis.  
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ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
الخلاصةـ  

لثوابت الدهنية لدي الجرذان السليمة تم دراسة تأثير عصير الرمان المستخلص بالعصر والنبذ على ا     
والمصابة بفرط الكوليسترول المستحدث. تم وضع ثمانون جرذا من نوع سبراكو داولي في اقفاص مصنوعة 

-52من الصلب غير القابل للصدأ مشبكة من الامام والاسفل منفردة في غرفة مكيفة على درجة حرارة بين 
بع صباحا وحتى السابعة مساءا. وزعت الحيوانات عشوائيا الي وفترة ضياء يومية من الساعة السا ºم 03

تركت المجموعة الاولى كحيوانات طبيعية بينما غذيت المجموعة الثانية مجموعتين كل منها اربعون حيوان 
قبل بدء التجربة ثم غذيت طول فترة التجربة  %(2)لمدة عشرة ايام علي الغذاء الاساس الغني بالكوليسترول 

كوليسترول. قسمت كل مجموعة الى ثمانية مجاميع ثانوية  %4 على الغذاء الاساس احتوى على ا(يوم 48)
مل من عصير الرمان المختلف عدا مجموعتي السيطرة والتي اعطيت  1كل منها خمسة حيوانات تم تجريعا 

تم قتل الجرذان وتم  يوما.  تم قياس الثوابت الدهنية في بداية التجربة ونهايتها ثم 48مل ماء مقطر لمدة 1
من   (P<0.05)انواعه خفض معنويا  سحب الدم لاجل القياسات. اوضحت النتائج ان عصير الرمان بمختلف

الكليسريدات الكلية والكوليسترول الكلي والبروتينات الدهنية قليلة الكثافة وكل من عاملي التخثر بنسبة 
الكثافة ونسبة والبروتينات الدهنية واطئة الكثافة الى العالية الكوليسترول الكلي الى البروتينات الدهنية عالية 

من البروتينات الدهنية عالية الكثافة مقارنة بمجاميع السيطرة لكل من   (P<0.05)الكثافة وزاد معنويا 

الحيوانات السليمة والمصابة بفرط الكوليسترول. وتم الاستنتاج ان عصر الرمان خفض دهون الجرذان 
لمصابة بفرط الكوليسترول المستحدث واعتبر ضروريا لخفض دهون الدم الذي تعد عامل مسبب السليمة وا

   خطورة تصلب الشرايين.
  .الثوابت الدهنية، جرذان، عصير الرمان، طرق الاستخلاص -الدالة:كلمات 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

.2182/ 9/ 81وقبوله      2182/ 6/ 81تاريخ تسلم البحث     
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