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ABSTRACT 

 The aim of this study was to explain the cholesterol-lowering 

mechanism of dietary dried purslane leaves meal and essential 

phospholipids in egg-yolk and hen muscle tissues. Seventy two Inshas 

laying hens were randomly divided into 4 groups (3 replicate pens of 6 

hens each) housed individually in one cage. Birds were fed from 28 to 

40 weeks of age, either the control diet (based on corn-soybean meal) 

or the control diet with 10% purslane leaves meal with or without 450 

mg essential phospholipids (EPL) /kg diet. Feed and water were offered 

ad libitum, feed intake, feed egg mass ratio, egg number and egg weight 

were recorded weekly. Birds were injected at 11
th
 week of the 

experiment with Sheep Red Blood Cells (SRBC's) for immune test. At 

end of the experiment, sensory evaluation of hard boiled eggs was 

conducted for teste and flavor evaluation, cholesterol levels in each of 

egg-yolk, liver breast, thigh muscles and serum were determined. The 

activity of the rate-limiting enzymes in cholesterol biosynthesis was also 

determined. Four birds/group were slaughtered for sampling analysis. 

 Results obtained showed that feeding laying hens on 10% 

purslane leaves supplemented diet produced the best values of egg 

production, egg number, egg mass and feed conversion compared with 

the other dietary treatment groups. Dried purslane leaves, EPL and 

purslane + EPL diets decreased (P<0.05) serum total lipids by 3.05, 

6.55 and 9.40% ; serum cholesterol by 16.74, 23.25 and 29.30% and 

serum triglycerides by 6.72, 8.93 and 14.55%, while, serum high 

density lipoprotein was significantly (P<0.05) increased by 5.35, 6.96 

and 8.48%, respectively, and hens fed 10% purslane leaves diet 

increased (P<0.05) serum low density lipoprotein by 3.06% compared 

with the control group. Moreover, no significant effects were observed 

on serum AST and ALT as well as taste and flavor of hard boiled eggs 

at end of the experimental period. Antibody response to SRBC's and 

leucocytes (WBC's) and lymphocytes counts were increased (P<0.05) 

by feeding the purslane diets. Cholsterol level was decreased (P<0.05) 

by feeding purslane or purslane + ELP diets, in thigh, breast, liver, 

yolk and serum and this decrease (P<0.05) was more pronounced by 

feeding the purslane + EPL diet. 
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Supplementation of purslane or EPL to the laying hen diets 

significantly (P<0.05) decreased the relative weight of liver and 

oviduct. Abdominal fat percentage of groups while bile volume of gall 

bladder was significantly (P<0.05) increased compared with the 

control group. The activity of the rate-limiting enzymes in cholesterol 

biosynthesis, 3-hydroxy-3-methylglutaryl CoA reductase was 

suppressed (P<0.05) by feeding purslane or EPL and purslane + EPL 

diets. Fatty acid synthetase activity was not significantly affected by 

dietary treatment groups. Both purslane and EPL diets reduced 

cholesterol -7--hydroxylase activity.  

This study indicates that purslane and EPL inhibit cholesterol 

biosynthesis by a similar mechanism. 

Key words: Dried purslane leaves meal, essential phospholipids in, 

laying  hen, cholsterol biosynthesis. 

 

 

INTRODUCTION 

Purslane (Portulaca oleracea) is alliaceous plant, widely distributed and 

used in Egypt, as well as, in all parts of the world as a species and herbal 

remedy for the prevention and treatment of a variety of diseases. In China, this 

plant is known inflok medicine as hypotensive and antidiabetic (Meng and Wu, 

2008). Purslane is considered as anti atherosclerotic agents, because it has 

hypolypemic and hypocholesterolemic properties (Chi et al., 1982); 

antibacterial, antifungal and anti-inflammatory (Chan et al., 2000). Longer-

chain omega-3 fatty acids were not detected (Liu et al., 2000). The α-linolenic 

accounted about 40 and 60% of the total fatty acids content in leaves and seeds, 

respectively (Liu et al., 2000). 

The essential phospholipids (EPL) are highly purified phosphatidyl, 

choline fraction isolated from soybeans; the substance is particularly rich in 

polyunsaturated fatty acid with linoleic acid (Lekim and Betzin, 1974). Feeding 

chicks EPL supplemental levels resulted in decreased plasma cholesterol     

(Pesti and Bakalli, 1996). Addition of 2.5 and 5% linseed oil into the hen diets 

for 11 weeks gradually reduced (P < 0.05) total lipids and cholesterol levels in 

serum, liver and egg yolk (Qota, 2007). Reduction of plasma and hepatic 

cholesterol by dietary purslane and EPL has been shown in link between 

increased plasma cholesterol level and coronary heart disease; researchers 

focused their attention in studying changes of plasma cholesterol levels 

(American Heart Association, 2007). 

Therefore, this work was to study the cholesterol-lowering effects of 

pursalne and EPL in the diets on some reproductive traits with special 
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references to the total lipids and cholesterol concentrations in blood serum and 

egg yolk of Inshas local laying hens. 
 

MATERIALS AND METHODS 
 

The present study conducted at the Poultry and Rabbit Research Unit, 

Institute of Efficiency Productivity, Zagazig University, Zagazig, Egypt during 

the period from January to April, 2010.  

A total number of 72 Inches (Siena x Plymouth Rock) laying hens was 

randomly divided into 4 groups (3 replicate pens of 6 hens each) and housed 

individually in one cage. Two levels of dried purslane leaves meal (0 and 10%) 

with two levels of essential phospholipids (0 and 450 mg/kg diet) were 

investigated in a factorial (2 x 2) arrangement.  

Four practical corn-soybean meal diets were formulated to meet 

nutrient requirements (Table 1). Birds were fed diets contain 0 and 10% dried 

purslane leaves meal (DPL) with 0 or 450 mg EPL. Feed and water were 

offered ad libitum from 28 to 40 weeks of age as experimental period. Feed 

intake, feed: egg mass ratio, egg number and egg weight were measured 

weekly. Sensory evaluation of hard boiled eggs was conducted after 12 wk of 

the experiment. Thirty five eggs in each group were collected, kept at 5
o
C for 

14 d to facilitate feeling, then boiled for 15 min. and kept in water at round 

about 35
o
C to kept them warm until they were served for taste and flavor 

evaluation (Caston and Lesson, 1990), using twenty-five untrained finalists.  

Immunological test was carried out on 8 hens from each group after 11 

wk of the experiment. The Sheep Red Blood Cells (SRBC's) were prepared by 

centrifuging sheep blood then washing 4 times using phosphate buffer saline, 

pH 7.2), which were used as indicator cells for antibody producing cells. One 

ml of SRBC's (10% cells/ml) was intraperitonelly injected into each bird. 

Seven-days later (Yamamoto and Glick, 1982) blood sample was 

collected from each bird and collected to separate serum for antibody titration 

as described by Bachman and Mashaly (1986) and Kai et al. (1988). At           

40 weeks of age, 15 eggs /group were cracked and 4 birds /group were 

slaughtered for tissue analysis. At the end of experimental, period, four hens 

from each group were sacrificed to calculate relative weights of liver, ovary, 

oviduct, abdominal fat and oviduct length (cm).  

Also, bile volume of gall bladder (ml) was measured by tuberculin 

syringe. Total leucocytes (WBC's) and lymphocytes counts (Wintrobe, 1969) 

were estimated. Cholesterol concentration in each of egg-yolk, liver, breast and 

high muscles and serum was extracted and determined according to Folch et al. 
(1957) and Charles and Richmond (1974). For cholsterolemic enzymes activity 

assay, liver (4 samples/group) tissues were ghopped, suspended in potassium  
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Table 1: Composition and chemical analysis of the experimental diets. 

Ingredients  

       (%) 

Control Purslane leaves  

10% 0% 10% 

0 mg 

EPL/kg diet 

450 mg 

EPL/kg diet 

450 mg 

EPL/kg diet 

Yellow corn 

Soybean meal 44% 

Portulaca leaves  

Wheat bran  

Dicalcuim phosphate  

Limestone 

DL-Methionine                                                                                                           

Vit. and Min. premix* 

Salt ( NaCl ) 

64.40 

25.38 

- 

1.30 

1.40 

6.82 

0.10 

0.30 

0.30 

60.50 

18.70 

10.00 

1.80 

1.70 

6.70 

- 

0.30 

0.30 

64.40 

25.38 

- 

1.30 

1.40 

6.82 

0.10 

0.30 

0.30 

60.50 

18.70 

10.00 

1.80 

1.70 

6.70 

- 

0.30 

0.30 

Total 100 100 100 100 

Crude protein (N x 6.25) 16.65 16.70 16.66 16.69 

Calculated values
**

 

ME (cal/g) 

EE 

CF 

Ca 

P 

Lysine 

Methionine 

 

2745 

2.70 

3.41 

3.01 

0.39 

0.91 

0.40 

 

2765 

2.96 

3.99 

3.15 

0.42 

1.64 

0.65 

 

2745 

2.70 

3.41 

3.01 

0.39 

0.91 

0.40 

 

2765 

2.96 

3.99 

3.15 

0.42 

1.64 

0.65 
* Premix contain per 3 kg : Vit A 10000000, Vit D3 2000 000 IU, Vit E 10000mg, Vit K3 1000 mg ,Vit B1 

1000 mg, Vit B2 5000mg, Vit B6 1500 mg, Vit B12 10 mg, Pantothenic acid 10000 mg, Niacin 30000mg, 

Biotin 50mg, Folic acid 1000mg, Choline 250gm, Selenium 100mg, Copper 4000mg, Iron 30000mg, 

Manganese 60000mg, Zinc 50000mg, Iodine 1000mg, Cobalt 100mg and CaCo3 to 3000g. 

** According to Feed Composition Tables for Animal and Poultry Feedstuffs used in Egypt (2001). 

 

phosphate buffer, pH 7.4 (1:2, wt/vol), homogenized centrifuged twice at 

40000 g and the supernatant was centrifuged at 100000 g. The superntan was 

separated to be assayed for fatty acid synthetase (FAS) activity and the pellets 

was homogenized with 2 ml homogenizing buffer and sonicated. These 

procedures were performed at 4
o
C. Both microsomal fraction and 100000 g 

supernant were stored at -20
o
C prior to assay for enzymatic activities. Activity 

of 3-hydroxy-3-methylglutaryl (HMG)–CoA was determinally by method of 

Shapiro et al. (1974) as modified by Qureshi et al. (1982). Also FAS activity 

was assayed by method of Nepokroeff et al. (1975). Cholesterol-7-α-

hydroxylase activity was assayed by Carlson et al. (1978) method with few 

modification (Qursshi et al., 1982). 
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 The statistical analysis program was used to analyze data of variance 

(ANOVA), standard error was calculated using SPSS Version 10 program for 

windows (SPSS, 2000). 

Data obtained from different groups of layers were subjected to 

factorial analysis of variance (2 x 2) according to the following model:  

Y i j k = µ + Ti + L j + TLi j + ei j k 

Where; Yijk = Observation of the tested factor, µ = Overall mean, Ti = The 

effect of purslane levels (%), i = 0 and 10 %, L j = The effect of levels the 

essential phospholipids (EPL) , j = 0 and 450  mg EPL /kg diet,  TLij = The 

interaction between them and e i j k = Random error. 

Significant differences among treatment means were separated by 

Duncan's New Multiple Range Test (Duncan, 1955) with 5% level of 

probability. 

 
RESULTS AND DISCUSSION 

 

Fatty acids composition of purslane leaves, essential phospholipids and 

experimental diets: 

 Results in Tables (2 and 3) showed that both of purslane leaves and 

essential phospholipids are rich in total unsaturated fatty acid (TUSFAs). 

Regarding the total unsaturated fatty acids (TUSFAs), EPL drug had the higher 

percentage of polyunsaturated fatty acids (lionoleic acid and linolenic acid), 

followed by purslane leaves. It contained (66.5% and 5.70%) as the  total, 

whereas  purslane  leaves   contained  (59.96% and 4.53%),  respectively. 

  

Table 2. Fatty acid content (mol %) of purslane leaves meal and essential 

phospholipids. 

Items No. of carbon 

atoms 

Fatty acids 

composition 

% 

Purslane leaves 

16:0 

18:0 

18:1 

18:2 

18:3 

Palmitic acid 

Stearic acid 

Oleic acid 

Lenoleic acid 

Linolenic acid 

11.52 

3.83 

9.45 

59.96 

4.93 

EPL 

16:0 

18:0 

18:1 

18:2 

18:3 

Palmitic acid 

Stearic acid 

Oleic acid 

Lenoleic acid 

Linolenic acid 

12.91 

4.43 

10.53 

66.50 

5.70 
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Table 3: Fatty acids composition of experimental diets. 

Fatty acids 

No. of 

carbon 

atoms 

Experimental diets (%) 

Control 10% Purslane 

leaves 

450 mg EPL 

/kg diet 

P+L 

Caprylic 

Caprice 

Lauric 

Myristic 

Myristolic 

Palmitic 

Palmitoliec 

Stearic 

Oleic 

Linoleic 

Linolenic 

Arachidic 

8:0 

10:0 

12:0 

14:0 

14:1 

16:0 

16:1 

18:0 

18:1 

18:2 

18:3 

20:0 

12.77 

7.65 

1.99 

14.95 

17.52 

16.87 

0.29 

7.74 

1.25 

2.72 

1.09 

2.35 

13.71 

8.25 

2.15 

16.11 

18.88 

18.18 

0.31 

8.34 

1.29 

2.91 

1.13 

2.43 

14.23 

8.52 

2.16 

16.37 

19.11 

18.20 

0.32 

8.52 

1.31 

2.94 

1.18 

2.51 

14.91 

8.88 

2.19 

16.49 

19.33 

18.90 

0.35 

8.73 

1.35 

3.03 

1.21 

2.65 

 

The increase in TUSFAs in the experimental diets was found to be mainly due 

to the increase in TPUSFAs (linoleic acid and linolenic acid). Diets containing 

purslane leaves and EPL or their combination (purslane leaves + EPL) gave the 

higher values in this concept as compared to the control diet. 

 

Laying hen performance:  

 Results in Table (4) revealed a significant (P<0.05) increase in egg 

production (EPR) and egg number (EN) throughout the experimental period 

due to feeding laying hens on the diet containing purslane leaves meal alone 

when compared with other dietary treatments. 
 

Table 4.  Performance of Inshas laying hens fed dietary purslane leaves 

meal and EPL drug from 28 to 40 weeks of age.  
Treatment groups Egg/hen/ 

day (%) 

Egg 

number 

Egg 

weight (g) 

Egg mass 

(g/d) 

Feed intake 

(g/hen/d) 

Feed 

conversion 

(feed/egg 

mass) 

Purslane 

Levels 

 (%) 

EPL.  

Levels 

(mg/kg 

diet) 

0 

 

10 

 

0 

 

10 

0 

 

0 

 

450  

 

450  

68.25±
ab

 

1.12 

75.06±
a
 

1.12 

63.80±
c
 

1.12 

68.28±
ab

 

1.12 

19.16±
b
 

0.29 

20.88±
a
 

0.29 

17.81±
c
 

0.29 

19.16±
b
 

0.29 

43.37± 

0.32 

41.73± 

0.32 

43.18± 

0.32 

42.88± 

0.32 

29.63±
b
 

0.44 

31.91±
a
 

0.44 

27.42±
c
 

0.44 

29.30±
b
 

0.44 

111.28±
ab

 

0.88 

112.16±
a
 

0.88 

108.30±
c
 

0.88 

110.37±
b
 

0.88 

3.77±
b
 

0.03 

3.52±
c
 

0.03 

3.96±
a
 

0.03 

3.78±
b
 

0.03 

a,b,….c: Means in the same column with different litters are significantly (P < 0.05)different . 
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This may be due to the fact that this plant contains many biologically 

active compounds acting as a source of many nutrients, especially with the use of 

isocaloric-isonitrogenous diets which almost provided the layers with the 

sufficient requirements from the essential unsaturated fatty acids. These findings 

agreed with the results reported by Rahim and Dogan (2010) who indicated that 

chickens fed the diet including 10 g /kg or 20 g /kg purslane had a significantly 

(P<0.05) higher egg production as compared to the control. The performance 

traits recorded by EPL-diet cited herein agree with confirmed the previous results 

reported by El-Sheikh et al., (2009) who showed that EPL supplementation had 

no significant effects on egg production percentage. Similar results were also 

obtained by Hanafy (2006), who reported that injection of EPL at levels of 150 or 

300 mg/kg body weight of Gimmizah laying hens had no significant effect on 

egg production percentage. Also, Aydin et al. (2006) showed that addition of 

0.25 and 0.50% conjugated linoleic acid in Japanese quail diet did not influence 

egg production percentage. Moreover, Zhao and Scheidele (1999) stated that 

dietary linoleic acid had no significant effect on egg production, whereas 

Bolukbasi and Erhan (2005) observed that sunflower oil and soybean oil 

negatively influenced egg production of laying hens. 

On the other hand, the differences in egg weight (EW) values due to 

dietary treatments were not significant, while it was significant (P<0.05) for 

egg mass (EM). Layer hens fed the diet including 10% pursalne leaves had 

significantly (P<0.05) higher egg mass values compared to the control group. 

However, some previous studies reported that inclusion of purslane at the level 

of 10 g/kg or 20 g/kg in layer diets significantly (P<0.05) improved egg weight 

and egg mass compared to the control (Rahim Aygin and Israfil Dogan,  2010). 

Whereas, El-Shiekh et al. (2009) reported that EPL drug 

supplementation had no significant effects on egg weight and egg mass among 

all experimental periods  for laying hens. Also, Meluzi et al. (2003) and Schafer 

et al. (2001) indicated insignificant that no significant effect on egg weight 

when conjugated linoleic acid supplementation in the diet of laying hen. 

However, An et al. (1997) found that the addition of safflower phospholipids to 

laying hen diets had no significant effect on egg weight.  Regarding egg weight 

decrease with purslane leaves meal diets, may be due to the conversion of 

cholesterol to prognendone from which all the other steroid hormones are 

produced (Grodsky, 1977), also it is probable that purslane indirectly alter-egg 

weight through its inhibitory effect on the cholesterol biosynthesis. Then, 

decreased the formation of steroid hormones which are involved in the general 

control of ovarian function either directly specially androgens or indirectly via 

their effect on the pituitary, as well as, purslane may contain unknown 

depressant factors, which may be directly involved in reducing egg weight, so, 

increasing egg number in this respect was expected with decreasing egg weight. 
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Feed utilization: 

 Data presented in Table (4) showed that dietary treatments had 

significant (P<0.05) effect on both feed intake (FI) and feed conversion (FC) of 

layers. The feed intake was significantly (P<0.05) decreased for hens fed the 

diet supplemented with EPL (450 mg/kg), while, hens fed 10% dietary purslane 

leaves recorded the highest (P<0.05) values. The increase in FI may be due to 

enhanced palatability and physical characteristics of the purslane leaves diets. 

The average values of feed conversion (FC) showed also that hens fed 10% 

dietary purslane leaves recorded the best (P<0.05) values. The improvement in 

feed efficient with dietary purslane leaves meal in this study may be attributed 

to the more feed consumption and large egg mass of the treatment. Supporting 

our results, Rahim and Dogan (2010) observed that the diet supplemented with 

10 g /kg or 20 g/kg purslane significantly improved feed efficiency compared 

to the control diet. On the other hand, El-Sheikh et al. (2009) reported that the 

highest dose of EPL (500 mg/kg diet) in laying hen diets caused a significant 

(P<0.05) decrease in feed consumption among all experimental periods from 30 

to 40 weeks of age compared with other supplementation doses. Also, Meluzi 

et al. (2003) showed that feed consumption of laying hens was significantly 

lower in groups fed conjugated linoleic acid compared with the control group. 

Sijben et al. (2002) indicated that using three dietary concentrations of  linoleic 

acid with vitamin E in laying hen diets decreased feed consumption. While, El-

Shiekh (2005) reported insignificant effect on feed consumption due to feeding 

laying hens 300 or 1500 mg EPL/kg diet. However, the results reported by 

Bolukbasi and Erhan (2005) and Schafer et al. (2001) showed that the effect of 

dietary conjugated linoleic acid on feed conversion of laying hens was not 

significant. Also, Waldroup et al. (1986) reported that there was no significant 

impairment in feed utilization when probucol was added to laying hen diets.  
 

Physiological parameters: 

Serum characteristics: 

 Results of total lipids, cholesterol and triglycerides concentrations and 

HDL, LDL, AST and ALT activities in serum concentrations of Inshas laying 

hens fed the dietary treatments are given in Table 5. serum characteristics for 

all treated groups were significantly (P<0.05) lower than those of the control 

groups. Serum total lipids decreased by 3.05, 6.55 and 9.40%, serum 

cholesterol by 16.7, 23.25 and 29.30% and serum triglycerides by 6.72, 8.93 

and 14.55%, for groups fed 10% purslane leaves, 450 mg EPL/Kg diet and 

their combination (purslane + EPL ), respectively as compared to the control 

group. Similar results were obtained by Samuel et al. (2011) who found that the 

diet supplemented with freeze-dried purslane leaves (6 g/day) for 4 weeks 

reduced (P<0.05) plasma total cholesterol and alter blood lipid metabolism in 

hypercholsterololemic adults, while plasma triacylglyecerol concentrations  
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Table 5.  Concentration of serum total lipids, cholesterol, triglycerides, high 

density lipoprotein (HDL), low density lipoprotein (LDL) 

contents and activity of serum (ALT) and (AST) of Inshas laying 

hens fed dietary purslane leaves meal and EPL drug from 28 to 

40 weeks of age. 

Treatment 

groups 

Total 

lipids 

(mg/dl) 

Cholesterol 

(mg/dl) 

Triglycerid

es (mg/dl) 

HDL 

(mg/dl) 

LDL 

(mg/dl) 

ALT 

(IU/l) 

AST 

(IU/l) 

  Purslane  

levels 

(%) 

EPL 

levels 

(mg/kg 

diet) 

0 

 

10 

 

0 

 

10 

0 

 

0 

 

450 

 

450 

1417.14±a 

2.27 

1373.92±b 

2.27 

1324.31±c 

2.27 

1283.86±d 

2.27 

220.15±a 

0.50 

183.30±b 

0.50 

168.96±c 

0.50 

155.64±d 

0.50 

127.76±a 

0.22 

119.18±b 

0.22 

116.34±c 

0.22 

109.16±d 

0.22 

25.57±d 

0.06 

26.94±c 

0.06 

27.35±ab 

0.06 

27.74±a 

168.93±b 

0.23 

174.10±a 

0.23 

165.34±c 

0.23 

169.39±ab 

0.23 

75.29± 

0.10 

75.57± 

0.10 

75.72± 

0.10 

75.87± 

0.10 

4.81± 

0.06 

4.88± 

0.06 

4.99± 

0.06 

5.01± 

0.06 

a,b,….d: Means in the same column with different litters are significantly (P<0.05) different. 
 

were not affected by the consumption of purslane supplements. Also,  Abdalla 

Hussein (2010) reported that the rats received either regular diet, high fat diet or 

high fat diet with additional purslane (150 and 300 mg/kg body weight) for 8 

weeks significantly inhibited triglyceride and total cholesterol in a dose 

dependent manner. These observations are in agreement with previous studies 

that reported cholesterol lowering effect of purslane (Ezekwe et al., 1995 and 

Ezekwe et al., 1999). 

 A recent study with purslane fed rabbits demonstrated a significant 

reduction in serum total cholesterol was significantly reduced in rabbit fed 

purslane extract (Movahedian et al., 2007). Ezekwe et al. (1995) previously 

showed that rats fed 10 or 20% purslane for 6-weeks had a significant reduction 

of plasma total cholesterol by 23.9 and 15.7%, respectively. Plasma 

triacylglycerol concentrations reduced by 28.4% for rats fed 0 and 17% in rats 

fed 20% purslane. In a similar study, Ezekwe et al. (2004)observed a decreased 

serum total cholesterol (26.8%) and triacylglcerol (16.2%)in pig fed purslane. 

The cholesterol lowering effect of purslane may be attributed to the combined 

effect of omega-3 fatty acids and pectin since purslane is richer in omega-3 

fatty and pectin than most commercial vegetables. Simopoulos (1995) found 

that, Portulaca oleracea, has protective factors that influences as lowering 

effect on blood lipid levels in human and rats. Essential phospholipids (EPL) 

supplementation had also alowering effect on most serum characteristics, El-

Sheikh et al. (2009) found that EPL supplementation at 300, 400 and 500 

mg/kg diet in Bandarah laying hen diets significantly (P<0.05) decreased serum 

total lipids by 4.5, 9.6 and 13.5%, serum cholesterol by 26.56, 35.04 and 

42.52% serum triglycerides by 7.68, 11.21, 17.83%, respectively. Also, Hanafy 
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(2006) found that injection of 300 mg EPL/kg body weight of  Gimmizah 

laying hens at 40, 44 and 48 weeks of age significantly (P<0.05) decreased 

serum total lipids, cholesterol and triglycerides compared with the control 

group. El-Sheikh (2005) indicated that laying hens fed 300 or 1500 mg EPL/kg 

diet significantly (P<0.05) reduced serum cholesterol by 7.7 and 18.0%, serum 

total lipids by 9.8 and 18.2% and serum triglycerides by 11.7 and 18.6%, 

respectively compared with the control group after 10 weeks of treatment . 

Pervious studies have shown that consumption of omega-3 fatty acids derived 

from fish oil significantly lowered plasma triacylglycerol concentrations and 

decreased total cholesterol (Laidlaw and Holub, 2003). Vasko et al. (2005) 

indicated that addition of omega-3 polyunsaturated fatty acids from flax and 

fish oil in laying hen diets significantly decreased serum total lipids. 

 Besides, results in Table (5) showed that all groups fed purslane leaves, 

EPL and purslane + EPL diets significantly (P<0.05) increased serum HDL by 

5.35, 6.96 and 8.48%, respectively, compared with the control group. Also, 

incorporation of 10% purslane leaves meal  in the laying hen diet for 12 wk 

increased serum LDL by 3.06% compared with the control group, while 450  

mg EPL/kg diet decreased LDL by 2.12% compared with the control diet. 

 Previous studies have shown that consumption of omega-3 fatty acids 

derived from fish oil significantly decreased LDL-cholesterol by 11% after 28 

days (Laidlaw and Holub, 2003). Experimental data from human subjects 

suggest an association between dietary intake of polyunsaturated fatty acids, in 

particular omega-3 fatty acids and improved of plasma HDL-cholesterol and 

decreased LDL-cholesterol (Okuda et al., 2005). Also, rats received either 

regular diet, high-fat diet or high fat diet with additional purslane (150 and 300 

mg/kg body weight) for 8 weeks, purslane, co-administered with a high fat diet, 

significantly inhibited LDL and HDL-cholesterol in a dose dependent manner 

(Abdalla Hussein, 2010). The elevation of LDL-cholesterol and free fatty acids 

values on high fat diet feeding is in agreement with other studies (Ahmed et al., 

2007). 

 Shaomel et al. (1995) found that polyunsaturated fatty acids and mono-

unsaturated fatty acids significantly decreased total cholesterol and LDL-

cholesterol concentrations. El-sayed (2001) found that Portulaca oleracea 

leaves plays a very important role in lowering (P<0.05) total lipids and 

cholesterol in rats. Fenglin et al. (2009) mentioned that polysaccharide 

extracted from Portulaca oleracea leaves significant decreased the 

concentration of blood total cholesterol, triglyceride and modulate the 

metabolism of blood lipid in diabetes mellitus mice. Hanafy (2006) indicated 

that injection of 150 or 300 mg EPL/kg body weight significantly (P<0.01) 

increased serum HDL compared with the control group. El-Sheikh (2005) 

indicated that the addition of 300 and 1500 mg/kg diet of laying hens 
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significantly (P < 0.05) increased serum HDL by 16.6 and 25.9%, respectively 

as a percentage of the control group after 10 weeks of treatment. 

Results in Table (5) indicated no significant differences in serum AST 

and ALT when laying hens fed diet with 10% purslane leaves, 450  mg EPL kg 

diet and also with purslane + EPL diet. However, Abdalla Hussein (2010) 

reported that rats received either regular diet, high fat diet or high fat diet with 

additional purslane (150 and 300 mg/kg body weight) for 8 weeks. He found 

that plasma AST and ALT activities were significantly higher for the high fat 

diet fed group than for the regular diet fed group by 3.85-fold and 2.66-fold, 

while, purslane ethanolic extract administration significantly supported the 

observed increases in AST and ALT. Also, plasma AST activity in purslane 

150 and 300 mg/kg body weight treated groups also decreased by 67.04% and 

76.12%, respectively, as compared to the high fat diet control group. On the 

other hand, El-Sheikh et al. (2009) found that EPL supplementation in laying 

hen diets had no significant effects on serum AST and ALT during the 

experimental period. Similar results were reported by Hanafy (2006) and El-

Sheikh (2005), who found that EPL did not significantly affect serum AST and 

ALT levels of laying hens during the whole experimental period. 
 

Egg sensory attributes and immunological status: 

 Results of taste and flavor reported insignificant differences among 

groups fed all dietary treatments (Table 6). However, it could be observed that 

the best results in taste and flavor were obtained by laying hens fed the diet 

with purslane + EPL or purslane dietary treatment, while those fed the control 

diet showed the lowest values of the same traits. Moreover, the increase of taste 

value was about 4.13, 3.94 and 4.69%, while that recorded with flavor value 

was about 4.20, 3.92 and 4.39%,  for hens  fed 10% dried purslane leaves, 450 

mg EPL/kg diet and both purslane and EPL, respectively compared with the 

control group. Similar studies have revealed that purslane is a rich source of 

nutrients like flavonoids, vitamins A, C and E, beta-carotene, and minerals         

( Xu et al., 2006 ; Xiangl et al., 2005 and Lim and Quah, 2007). Compositional 

analysis of purslane accessions from various geographical locations around the 

world indicated high concentrations of total lipids crude protein 

polyunsaturated FA and other essential nutrients compared to commercialized 

leafy vegetables in United States (Ezekwe et al. 1999). Also, Portulaca 

oleracea, L. is used as a kitchen plant, especially in Mediterranean countries 

and has recently been considered as a health-protecting vegetable 

(Simpopoulos and Salem, 1986 and Koch, 1988). Purslane has alemony taste 

and we can serve it cooked or raw. Purslane is a delicious green for humans and 

chickens and the highest plant source of omega 3-fatty acids available 

(American Heart Association, 2007). 
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Table 6.  Taste and flavor of hard boiled eggs and immunological status of 

Inshas laying hens fed dietary purslane leaves meal and EPL drug 

from 28 to 40 weeks of age 

Treatment groups Taste
1
 Flavor

1
 Anti-body  

titer 

Leucocytes 

10
3
/mm

3
 

Lymphocytes 

10
3
/mm

3
 Purslane 

levels (%) 

EPL 

levels 

(mg/kg diet) 

0 

 

10 

 

0 

 

10 

0 

 

0 

 

450 

 

450 

10.66± 

0.12 

11.10± 

0.12 

11.08± 

0.12 

11.16± 

0.13 

10.70± 

0.12 

11.15± 

0.12 

11.12± 

0.12 

11.17± 

0.13 

4.87±
b
 

0.33 

6.53±
a
 

0.33 

4.94±
b
 

0.33 

6.69±
a
 

0.33 

25.04±
b
 

0.42 

26.63±
a
 

0.44 

25.56±
b
 

0.63 

26.72±
a
 

0.63 

17.05±
b
 

0.23 

17.84±
a
 

0.22 

17.37±
ab

 

0.22 

17.88±
a
 

0.23 

     a and b: Means in the same column with different litters are significantly different (P<0.05). 
        1

 Range dislike=0,      like =15 
 

 Moreover, Szymezyk and Pisulewski (2003) indicated that dietary 

linoleic acid had no significant effect on feed consumption of laying hens. This 

suggested that the palatability of the diet was not changed by the addition of 

EPL. 

 Data presented in Table (6) show that antibody response to SRBC's was 

increased (P<0.05) by purslane leaves-diet (34.08%) and purslane + EPL diet 

(37.37%), with no significant differences between these two treatments, 

compared with the control diet. Both total leucocytes (WBC's) and 

lymphocytes counts were increased (P<0.05) by feeding purslane diets with or 

without EPL (6.35-6.71%) and (4.63-4.87%), respectively compared with those 

fed control diet. No significant effects due to EPL-diet on any of the mentioned 

immune traits were detected. The present results concerning purslane effect on 

antibody response confirmed those of El-Sayed (2001) who noticed that rats 

fed diet contained different levels Portulaca oleracea had significant effect on 

anti-body titer. 

 Purslane contains more omega 3-fatty acid than any other leafy 

vegetable plant. Omega-3 fatty acids aid the body in the production of 

compounds that affects the immune system and it is contains gluthaione 

(immune system support) (American Heart Association, 2007). 
 

Tissue cholesterol level: 

 The most pronounced effects of purslane leaves meal or EPL diets were 

observed on tissues cholesterol levels (Table 7). Supplementing laying hen diet 

with either 10% purslane leaves or 450  mg EPL/kg diet for 12 wk caused a 

sharp decrease (P < 0.05) in tissues cholesterol levels compared with the 

control diet. The depressive effect of both feed additives was more strong than 

that resulting from each factor alone. 
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 Table 7.  Fresh tissues total cholesterol contents of Inshas laying hens fed 

dietary purslane leaves meal and EPL drug from 28 to 40 

weeks of age. 

Treatment groups Thigh 

(mg/100 g) 

Breast 

(mg/100 g) 

Liver 

(mg/g) 

Yolk 

(mg/g) 

Serum 

(mg/dl) Purslane 

levels (%) 

EPL 

    Levels (mg/kg diet) 

0 

 

10 

 

0 

 

10 

0 

 

0 

 

450 

 

450 

126.31±
a
 

0.34 

100.69±
b
 

0.34 

99.78±
b
 

0.34 

90.62±
c
 

0.34 

58.32±
a
 

2.26 

48.45±
b
 

2.26 

45.43±
b
 

2.26 

42.86±
c
 

2.26 

146.15±
a
 

0.73 

135.19±
b
 

0.73 

129.20±
c
 

0.73 

122.72±
d
 

0.73 

16.59±
a
 

0.40 

13.35±
b
 

0.40 

12.89±
bc

 

0.40 

11.87±
c
 

0.37 

226.41±
a
 

0.37 

165.71±
b
 

0.37 

146.82±
c
 

0.37 

139.48±
d
 

0.37 

a, b… c: Means in the same column with different litters are significantly (P<0.05) different. 
    

Cholesterol level of thigh muscle, breast muscle, liver, egg-yolk and 

serum decreased by about 20.28, 16.92, 7.50, 19.52 and 26.80% for diet 

supplemented with 10% purslane leaves, 21.00, 22.10, 11.59, 22.30 and 

35.15% for diet supplemented with 450  mg EPL/kg diet and 28.25, 26.50, 

16.03, 28.45 and 38.39% for diet supplemented with purslane leaves + EPL, 

compared with control diets, respectively. Regarding  the depressive cholesterol 

effect of purslane leaves cited herein, it confirmed the previous of, Rahim and 

Dogan (2011) who reported that cholesterol content of egg from the hens fed 0, 

10 or 20 g/kg did not differ and was 10.45, 9.51 or 9.51 mg/g dried egg yolk, 

respectively. Aprikian et al. (2003) reported a significant reduction in liver 

cholesterol and triglycerides when rats were fed a pectin containing diet. 

Abdalla Hussein (2010) found that liver triglycerides and cholesterol levels in 

purslane 150 and 300 mg/kg body weight treated groups were markedly 

decreased by 42.8% and 20.4%, respectively, when compared to the control 

groups in rats. On the other hand, purslane ethanolic extract was found to 

significantly suppress increases in liver triglycerides and cholesterol contents, 

showing apparent anti-obesity actions. The high-fat diet also increased liver fat 

accumulation and induced fatty liver, but purslane administration lowered       

fat accumulation. However, some previous studies found that EPL 

supplementation at levels of 300, 400 and 500 mg/kg diet in laying hen diets, 

significantly (P<0.05) decreased egg yolk cholesterol contents by 29.71, 32.43 

and 37.86%, respectively, compared with the control group (El-Shiekh et al., 

2009). These results are consistent with those reported by Hanafy (2006) who 

found that injection of 300 mg EPL/kg body weight of Gimmizah local hens for 

ten weeks, decreased liver total lipids and cholesterol by 13.6 and 38.9%, 

respectively, than control group.  

Moreover, El-Sheikh (2005) found that addition of 300 or 1500 mg 

EPL/kg diet significantly (P<0.05) decreased liver cholesterol by 17.5 and 
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60.3%, respectively compared with control group, respectively. Various reports 

have been published on the effect of unsaturated fatty acids on liver total lipids 

and cholesterol contents, as An et al. (1997) who reported that addition of 

safflower phospholipids in the laying hen diets at 6 weeks of age for seven 

weeks, significantly decreased liver cholesterol and triglycerides contents in all 

treated groups as compared with the control group. Bragg et al. (1973) 

indicated that liver lipids and cholesterol were decreased when linoleic acid 

was provided by soybean or sunflower oil in the laying hen diets. 

Changes in serum and liver cholesterol levels are more frequently 

observed, perhaps because these tissue belong to the fat turnover cholesterol 

pool (Field et al., 1960 and Chobanian and Hollander, 1962). 

The muscle cholesterol pool comprises the slow turnover pool and 

equilibrates slowly with the plasma cholesterol pool. The muscle cholesterol 

pool is larger and perhaps less active and it may take a longer feeding period to 

show a significant reduction in cholesterol levels. Cholesterol levels were found 

to be much higher in the thigh than in breast muscle. A possible explanation is 

that cholesterol is usually associated with adipose tissue, which is more 

abundant in thigh than in breast muscle. Also, thigh muscles have a much 

greater content of slow-twitch fibers than breast muscles. Slow-twitch fibers 

have many more mitochondria, their mitochondria are bigger and the metabolic 

rate was much faster in comparison to fast-twitch fibers. Slow twitch 

sarcoplasmic reticulum are found to contain two to three times as much 

cholesterol as fast-twitch sarcoplasmic reticulum in rabbits (Bloch, 1991). The 

higher cholesterol concentration reduces membrane fluidity (Yeagle, 1989), 

lowers Ca
+
-ATPase activity (Madden et al., 1979) and regulates concentration 

and relaxation rates. 
 

Internal organs: 

 Results in Table (8) indicate that feeding diet with 10% purslane leaves, 

450  mg EPL/kg diet or purslane leaves + EPL had significantly (P<0.05) 

lowered the relative weight of liver and oviduct compared with the control 

group, while the relative weight of ovary and oviduct length were not 

significantly influenced by the same treatments. This decrease may be due to 

the reduction of fat accumulation in these organs. 

These results are consistent with those reported by El-Sayed (2001) 

who found that relative weight of liver of 15% P.Oleracea, fed group showed 

the lowest weight of all treatment groups in rats. Similar observations have 

been noticed by El-Sheikh et al. (2009); Hanafy (2006) and El-Sheikh (2005), 

they indicated that there were no significant effects on relative weight of ovary 

and oviduct length due to injection or addition of EPL in the diets of laying 

hens, whereas the relative weight of liver and oviduct significantly (P<0.05) 

decreased during the whole experimental period. 
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Table 8.  Some internal organs measurements of Inshas laying hens fed 

dietary purslane leaves meal and EPL drug from 28 to 40 

weeks of age. 

Treatment groups Liver 

wt. 

 (%) 

Ovary  

wt. 

 (%) 

Oviduct 

wt. 

 (%) 

Oviduct 

length 

(cm) 

Bile 

volume 

(ml) 

Abdominal  

       fat wt.  

(%) 

Purslane 

levels 

(%) 

EPL 

Levels (mg/kg 

diet) 

0 

 

10 

 

0 

 

10 

0 

 

0 

 

450 

 

450 

2.96±
a
 

0.11 

2.77±
a
 

0.11 

2.59±
bc

 

0.11 

2.35±
c
 

0.11 

0.36±
NS

 

0.02 

0.37± 

0.02 

0.36± 

0.02 

0.37± 

0.02 

2.71±
a
 

0.03 

2.65±
b
 

0.03 

2.46±
c
 

0.03 

2.34±
d
 

0.03 

61.94±
NS

 

0.18 

61.96± 

0.18 

61.72± 

0.18 

61.54± 

0.18 

0.97±
c
 

0.02 

1.48±
b
 

0.02 

1.88±
a
 

0.02 

1.94±
a
 

0.02 

3.18±
a
 

0.02 

3.01±
a
 

0.02 

2.44±
b
 

0.01 

2.06±
c
 

0.01 

a,b,….c: Means in the same column with different litters are significantly (P<0.05) different . 

 

Table (8) also indicates that bile volume of gall bladder for groups fed 

10% purslane leaves, 450 mg EPL or a mixture of both was significantly 

(P<0.05) higher compared with the control group. This observation is in 

accordance with of El-Sheikh (2009), Hanafy (2006) and El-Sheikh (2005) 

who found that EPL injection or addition in laying hen diets, significantly 

(P<0.05) increased bile volume of gall bladder throughout the experimental 

period compared with the control group. 

Moreover, Sim et al. (1980) indicated that addition of soya sterols 

(safflower oil or hydrogenated coconut oil) in the laying hen diets increased 

feces bile acid excretion. Sim and Bragg (1978) reported that the anti-

cholsterolegenic function of plant sterols in laying hen diets is due to an 

influence on cholesterol catabolism rather than cholesterol absorption, this 

factor appears to increase the degradation followed by excretion of degraded 

cholesterol in feces as bile acid and neutral sterol metabolites. On the other 

hand, data in Table (8) indicated that the groups fed 450  mg EPL/kg diet and 

purslane leaves + EPL diet recorded significantly (P<0.05) abdominal fat 

percentage by 23.27 and 35.22%, respectively, compared with the control 

group, while, 10% purslane leaves  diet had no significant effect on abdominal 

fat percentage compared with the control group.  

These observations are in accordance with those of El-Shiekh et al. 

(2009) found that abdominal fat percentage of groups fed 300, 400, and 500 mg 

EPL/kg diet was significantly (P<0.05) decreased by 8.71, 27.64 and 38.82%, 

respectively compared with the control group. Also, Hanafy (2006) and El-

Sheikh (2005) indicated that injection or addition of EPL in the diets of laying 

hens significantly (P<0.05) decreased abdominal fat percentage compared with 

the control group. 
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Activity of the rate-limiting enzymes in cholesterol biosynthesis: 

 The HMG-CoA reductase activity was significant by decreased 

(P<0.05) for dietary purslane leaves with or without EPL supplementation 

(Table 9). 

 In contrast, fatty acid synthetase activity was not significant affected 

(P<0.05) by dietary EPL with or without purslane leaves meal, while the 

activity of rate-limiting enzyme in bile acid synthesis, cholesterol-7-α-

hydroxylase, was reduced (P<0.05) by both purslane leavs, EPL and purslane 

leaves + EPL diets. The decrease HMG-CoA reductase and cholesterol-7-α-

hydroxylase activities was about 19.69 and 55.50%, respectively, in the 

microsomes of birds fed purslane leaves + EPL diets (Table 9). In this regard, 

Abdalla Hussein (2010) suggested that purslane ethanolic extract may decrease 

mRNA expression of acetyl-CoA carboxylase (ACC) and fatty acid synthase 

(FAs), the rate-limiting enzymes of fatty acid synthesis in the liver, and mRNA 

expression of sterol regulatory elementbinding protein (SREBP)-1C (Kim et 

al., 2001), which controls the expression of these enzymes (Guillou, 2008). 

Also, purslane ethanolic extract effects may be due to increased energy 

expenditure-related fatty acid synthesis in the liver. However, some of 

cholesterol lowering drugs have been associated with side effects like elevated 

liver enzymes, muscle pain and foint aches, nausea, diarrhea, constipation 

(FDA Medwatch Reporting System, 2003). 
 

Table 9. Hepatic enzyme activities of Inshas laying hens fed dietary 

purslane leaves meal and EPL drug from 28 to 40 weeks of age. 

Treatment groups HMG-CoA 

 reductase
1
 

Fatty acid 

 synthetase
2
 

Cholsterol 

 α-hydroxylase
3
 Purslane 

levels (%) 

EPL 

Levels (mg/kg diet) 

0 

10 

0 

10 

0 

0 

450 

450 

462.66±0.54
a
 

390.87±0.54
b
 

382.39±0.54
c
 

371.53±0.54
d
 

50.63±0.32 

51.02±0.32 

50.87±0.32 

50.96±0.32 

1.08±0.02
a
 

0.61±0.02
b
 

0.59±0.02
b
 

0.48±0.02
c
 

a,b,….c: Means in the same column with different litters are significantly (P<0.05) different  

1 HMG CoA reductase = 3 hydroxy-3-methylglutaryl  coenzyme -A reductase (picomoles of 

mevalonic acid synthesized/min/μg  microsomol protein). 

2 Nanomoles of NADPH oxidized/min/mg of cytosolic fraction. 

3 Picomoles of [
14

C] cholesterol into 7-α-[
14

C] 

 

 Moreover, Sim and Bragg (1978) reported that the anti-cholsterolegenic 

function of plant sterols in laying hen diets is due to an influence on cholesterol 

catabolism rather than cholesterol absorption, this factor appears to increase the 

degradation followed by excretion of degraded cholesterol in feces as bile acid 

and neutral sterol metabolites. This result is consistent with the hypothesis of 

substrate availability regulating cholesterol-7-α-hydroxylase activity (Bjorkhem 

and Akerlund, 1988). Because purslane was confirmed to reduce HMG-CoA 
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reductase activity and EPL was similarly with FAs activity, we can conclude 

that the purslane and EPL supplements must retard tissue cholesterol 

biosynthesis by the same mechanism. 

Conclusively, it could be concluded that purslane leaves meal and 

essential phospholipids (EPL) supplements inhibit cholesterol biosynthesis by 

the same mechanism. 

 

REFERENCES 

 

Abdalla Hussein, M. (2010). Purslane extract effects on obesity induced 

diabetic rats fed a high fat diet. Journal of Nutrition, 3: 419-429. 

Ahmed, M. ; Alierzo, G. and Mahboobeh, V. (2007). Hypochoslterolemic 

effects of purslane extract on serum lipids in rabbits fed with high 

cholesterol level. Int. J. Pharmacol., 3: 285-289. 

American Heart Association (2007). American Heart Association Rheumatic 

Fever, Endocarditis, and Kawaski, Disease Committee, Council on 

Clinical on Cardiovascular Disease in the young and the quality of care 

and outcomes  research interdisciplinary working group. Circulation, 

116: 1736-1754. 

An, B. K. ; Nishiyama, H. ; Tanaka, K. ; Ohtani, S. ; Iwata, T. ; Tsutsumi, 

K. and Kosai, M. (1997). Dietary sunflower phospholipids reduces 

liver lipids in laying hens. Poultry Sci., 76: 689-695. 

Aprikian, O. ; Ouctos, V. ; Guyot, S. ; Besson, C. ; Manach, C. ; Demigne, 

A. (2003). Apple pectin and a polyphenol rish apple concentrate are 

more effective together than separately on cecal fermentations and 

plasma lipids. Journal of Nutrition, 133: 1860-1865. 

Aydin, R. Karaman, M. ; Toprak, H. H. C. ; Ozugur, A. K. Aydin, D. and 

Cicek, T. (2006). The effect of long-term feeding of conjugated linoleic 

acid on fertility in Japanese quail. South African Journal of Animal 

Science, 36:9-104. 

Bjorkhem, I. and Akerlund, J. (1988). Studies on the link between HMG-

CoA reductase and cholesterol-7-αhydroxylase in rat liver. Journal of 

Lipid Reseaech, 29: 136-143. 

Bloch, K. (1991). Pages 363-381 in Biochemistry of lipids, lipoproteins and 

membranes. Elsevier Science Publishers B. V., Amsterdam, 

Netherlands. 

Bochman, S. E. and Mashaly, M. M. (1986). Relationship between 

circulating thyroid hormone and hormonal immunity in immunity in 

immature male chickens. Develop. Com. Immunol., 10: 395-406. 

Bolukbasi, C. and Erhan, M. K. (2005). The effects of dietary conjected 

composition on yolk and egg quality in laying hen. Journal of Food 

Technology, 3: 427-429. 



 

 

 

 

 

 

194                          SHEHATA & AND RAGA ABD EL-KRIM 

Bragg, D. B. ; Sim, J. S. and Hodgson, G. C. (1973). Influence of dietary 

energy source on performance and fatty liver syndrome in White 

Leghorn laying hens. Poultry Sci., 5: 736. 

Carlson, S. E. ; Mitchell, A. D. and Goldfarb, S. (1978). Sex related 

differences in diurnal activities and development of hepatic microsomal 

3-hydroxy-3-methylglutaryl Co- A reductase and cholesterol -7-α-

hydroxylase. Biochem. Biophys. Acta, 531: 115-124. 

Caston, L. and Lesson, S. (1990). Research note: Dietary flaxseed and egg 

composition. Poultry Sci., 69: 1617-1620. 

Chan, K. ; Islam M. W. ; Lamil M. ; Radhakrishnan R.; Zakaria M. N. 

M.; Habibullah M. and Attas A. (2000). The analyesic and anti-

inflammatory effects of portulaca oleraea L. subp. Sativa Celak. 

Journal of Ethanopharmacal., 73: 445-151. 

Charles, C. A. and W. Richmond (1974). Enzymatic determination of total 

cholesterol. Clin. Chem., 20: 470-475. 

Chi, M. S. ; Hob, E. T. and Stewart, T. J. (1982). Effects of portulaca 

oleracea lipid metabolism in rats fed cholesterol or lard. Journal of 

Nutrition,  112: 241-248. 

Chobanian, A. V. and Hollander, W. (1962). Body cholesterol metabolism in 

man. 1-The equilibration of serum and tissue cholesterol. Journal of 

Clinical Invest., 41: 1732-1740. 

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

42. 

El-Sayed, H. H. M. (2001). Biological studies on the effect of Portulaca 

Oleracea L. on lowering lipids and blood sugar in experimental 

animals. Ph. D. Thesis, Fac. of Home Economics, Minufiya University. 

El-Sheikh, A. M. H. (2005). Reducing the cholesterol content in local 

chickens. Egypt. Poultry Sci., 25:29-59. 

El-Sheikh, A. M. H. ; Abd El-Hamid, E. A. and Nehal, K. El-Kady (2009). 
Effect of essential phospholipids on some productive and physiological 

traits of laying hens. Egyptain Poultry Sci., 29: 993-1022. 

Ezekwe, M. O. ; Omara, A. M. ; Mebrahtu, T. ; Elmi, A. ; Hollowell, R. 

(1995). Purslane dietary supplement lowers plasma cholesterol and 

triglycerides in growing rats. FASEB Journal, 9: 997-1001. 

Ezekwe, M. O. ; Omara-Alwala ; Mebrahtu, T. R. (1999). Nutritive 

characterization of purslane accessions as influenced by planting data. 

Plant Foods Hum. Nutr., 54: 183-191. 

Ezekwe, M. O. ; Nyoka, Q. E. ; Igbokwe, P. E. and Besong, S. A. (2004). 
Dietary supplements of purslane leaves lowers serum cholesterol in 

growing pigs. Experimental Biology., A867 Abstract. 

FDA Medwatch Reporting System (2003). "FDA's Heads Up" on Medical 

Product Safety. 



 

 

 

 
 

J. Product. & Dev., 16(2),2011                             195 

Field, H. ; Swell, L. ; Schols, P. E. and Treadwell, C. R. (1960). Dynamic 

aspects of cholesterol metabolism in different areas of the aorta and 

other tissues in man and their relationship to atherosclerosis. 

Circulation, 22: 547-558. 

Folch, J. ; M. E. Less and G. H. S. Stanley (1957). A simple method for the 

Isolation and purification of total lipids from animal tissues.  Journal of 

Biol. Chem., 226: 407-409. 

Grodsky, G. M. (1977). Chemistry And Functions Of Hormones. In "Review 

of physiological chemistry" 17
th
 ed., Harper, H. A. Rodwell and V. W. 

Mayes, P. A. (editors), Lange Medical Publications, California. 

Guillou, H. ; Martin, P. G. and Pineau, T. (2008). Transcriptional regulation 

of hepatic fatty acid metabolism. Subcell Biochem., 49: 3-47 

Hanafy, M. M. (2006). Effect of essential phospholipids (EPL) injection of 

cholesterol contents of Gimmizah laying hens. Egyptian  Poultry Sci., 

26: 281-295. 

Kai, O. H. ; Nagase, N. ; Ishikawa, M. ; Suzuki, K. and Sato, K. (1988). 
Effects propylthiouracial (PTU) on the immunological status of the 

chickens. Develop. Com. Immunol., 12: 145-156. 

Kim, J. H. ; Hong, S. T. ; Lee, H. S. and Kim. H. J. (2004). Oral 

administration of pravstation reduced egg cholesterol but not plasma 

cholesterol in laying hens. Poultry Sci., 83: 1539-1543. 

Koch, H. P. (1988). Purslane (P. Oleracea) omega-3 fatty in an old medicinal 

plant. Inst. Pharm. Chem., Univ., Wien 128(47): 2493-2495. 

Laidlaw, M.  and Hobub, B. J. (2003). Effects of supplementation with fish 

oil derived n-3-fatty acids and linolenic acid on circulating plasma 

lipids and fatty acid profiles in women. Am. J. Clin. Nutr., 77(1): 37-42. 

Law, M. ; Wald, N. J. ; Rudnicka, A. R. (2003). Quantifying effect of statins 

on low density lipoprotein cholesterol, ischaemic heart disease, and 

stroke, systematic review and meta-analysis. BMJournal, 28: 326 

(7404): 1423. 

Lekim, D. and H. Betzin (1974). Dreinbau Van EPL-sub stanz in organ von 

gesunden und durch galaktosamin geschadigten ratten-arzneim.   Forch, 

Drug Research, 24: 1217-1221. 

Lim, Y. Y. and Quah, E. . L. (2007). Antioxidant properties of different 

cultivars of Portulaca oleracea. Food Chemistry, 103: 734-740. 

Liu, L. l How, P. ; Hacart, C. and Zhan, R. (2000). Fatty acids and beta-

cartene in Australian pursalane varieties. J. Chromotogr A893:207-213. 

Madden, T. D.; Chapman, D. and Quinn, P. J. (1979). Cholesterol 

modulates activity of Ca
+
-dependent ATPase of the sarcoplasmic 

reticulum. Nature,  279-288. 

 



 

 

 

 

 

 

196                          SHEHATA & AND RAGA ABD EL-KRIM 

Meluzi, A. ; Tallarico, N. ; Sirri, F. ; Minelli, G. and Franchini, A. (2003). 
Dietary conjugated linoleic acid supplementation of laying hens: effects 

on egg fatty acid composition and quality. Italian J. of Animal Sci., 2: 

456-458. 

Meng, F. B. and Wu R. G. (2008). Appraisal on medicinal values of portulaca 

oleraceal, for investing Design, 1: 77-78. 

Movahedian, A. ; Ghannadi, A. and Vashirnia, M. (2007). 

Hypocholsterolemic effects of purslane extract on serum lipids in 

rabbits fed with high cholesterol levels. Int. J. Pharmacol., 3: 285-289. 

Nepokroeff, C. M. ; M. R. Lakshmanan and J. W. Porter (1975). Pages 45-

49 in: Methods of Enzymology. J. M. Lowensein ed. Academic Press, 

New York, N.Y. 

Okuda, N. ; Ueshima, H. and Okayama, A. (2005). Relation of long chain n-

3 polyunsaturated fatty acid intake serum high density lipoprotein 

cholesterol among Japanese men in Japan and Japanese-American men 

in Hawaii: The Inter-lipid study. Atherosclerosis, 178:371-379. 

Pesti, G. M. and R. I. Bakalli (1996). Studies on the feeding of cupric sulfate 

pentahydrate and cupric citrate to broiler chickens. Poultry Sci., 75: 

1086-1091. 

Qota, E. M. (2007). Dietary α-linoleic acid alters N-3 fatty acid metabolism 

immunity and cholesterol level in laying hens and their progeny. Egypt. 

Poultry Sci., 27: 457-471. 

Qureshi, A. A. ; W. C. Burger ; C. E. Elson and N. J. Benevenga (1982). 
Effects of cereals and culture filtrate of trichoderma viride on lipid 

metabolism of swine. Lipids, 17: 924-934. 

Qureshi, A. A. ; Z. Z. Din ; N. Abuirmeileh ; W. C. Burger ; Y. Ahmed 

and C. E. Elson (1983). Suppression of avian hepatic lipid metabolism 

by solvent extracts of garlic impact on serum lipids. Nutrition, 113: 

1746-1755. 

Rahim A. and I. Dogan (2010). Fatty acid profile and cholesterol content of 

egg yolk from chickens fed diets supplemented with purslane 

(Portulaca olevecea L.). Journal of the Science Food and Agriculture,  

90: 1759-1763. 

Samuel, A. ; Michael, O. ; Ezekwe O. and Edith, I. (2011). Evaluating the 

effects f freeze dried supplements of purslane (Portulaca oleracea) on 

blood lipids in hypercholsterlaemic adults. Journal of Nutrition and 

Metabolism, 4: 43-49. 

Schafer, K. ; Manner, K. ; Sagredos, A. ; Ader, K. and Simon, O. (2001). 

Incorporation of dietary linoleic acid and conjugated linoleic acid and 

related effect on eggs of laying hens. Lipids, 36: 1217-1222. 

 



 

 

 

 
 

J. Product. & Dev., 16(2),2011                             197 

Shaomel, Y. U. ; Janice, D.; Terry D. E. and Kris, P. M. (1995). Plasma 

cholesterol predictive equations demonstrate that stearic acid is neutral 

and monounsaturated fatty acids are hypercholsterlemic. Am. J. Cline. 

Nutrition, 61: 1129-1139. 

Shapiro, D. J. ; J. L. Norstrom ; J. J. Mitchelen ; V. W. Rodwell and R. T. 

Shimke (1974). Micro assay for 3-hydroxy-3-methlglutaryl-CoA 

reducutase in rat liver and in L-cell fibroblasts. Biochim. Biophys. Acta, 

270: 369-377. 

Sijben, T. W. C. ; Schrama, T. W. ; Niewland, M. G. R. ; Hovenier, R. ; 

Beynen, A. C. ;Verstegen, M. W. A. and Parmentier, H. K. (2002). 
Interaction of dietary polyunsaturated fatty acids and vitamin E with 

regard to vitamin E status, fat composition and antibody responsiveness 

in layer hens. Brit. Poultry Sci., 43: 297-305. 

Sim, J. S. and Bragg, D. B. (1978). Effect of dietary oil cholesterol and soy 

sterols on the lipid concentration and fatty acids composition of egg 

yolk, liver and serum of laying hens. Poultry Sci., 57: 466-472. 

Sim, J. S. ; Kitts, W. D. and Bragg, D. B. (1980). Influence of dietary oil, 

cholesterol and soy sterols on the fecal neutral and acidic steroid. 

Poultry Sci., 59: 325-327. 

Simopoulos, A. P. (1995). Plants in human nutrition" center for genetics. 

Nutrition and Health, Washington, DC, USA. World Review of 

Nutrition and Dietetics, 77: 104-117. 

Simopoulos A. P. and Salem, N. (1986). Purslane: a terrestrial source of 

omega-3 fatty acids. England Journal Med., 315: 833. 

Simopoulos, A. P. ; Norman, H. A. and Duke, J. A. (1992). Studies showed 

that it is a source of omega-3 fatty acids and antioxidants. J. Am. 

College of Nutrition, 11(4): 374. 

SPSS (2000). Statistical Package for Social Science Program. Version 10 for 

Windows, SPSS Inc, Chicago , IL , USA. 

Szymezyk, B. and Pisulewski, P. M. (2003). Effects of dietary conjugated 

linoleic acid on fatty acid composition and cholesterol content of hen 

egg yolk. Br. J. Nutrition, 90: 93-99. 

Vasko, L.; Tuckova, M. and Kastel, R. (2005). Metabolic parameteris of 

laying hens and production of eggs after supplementation food rations 

with a higher content of   PUFA from flax and fish oil. Slovensky 

Veterinary, 30: 38-40. 

Waldroup, P. W. ; Ndife, L. I. and Helting, H.M. (1986). Influenced of 

probucol (4.4-isopropylidine dithio)- bis (2.6-di-1-butyl-phenol) on egg 

yolk cholesterol content and performance of laying hens. Poultry Sci., 

65: 1949-1954. 

Wintrobe, M. M. (1969). Clinical Hoematol, 6
th
 Ed., Henery Kimpton 

London. 



 

 

 

 

 

 

198                          SHEHATA & AND RAGA ABD EL-KRIM 

Xiangle, X. D. ; Wang, W. ; Wang, R. ; Ding, Y. and Du, L. (2005). 
Alkaloids from Portulaca oleracea L. Phytochemistry, 66: 2595-2601. 

Xu, X. ; Yu, Y. S. ; Chen, G. (2006). Determination of flavonoids in 

Portulaca oleracea L. by capillary electrophoresis with electrochemical 

detection. J. Pharm. Biomed Anal., 41: 493-499. 

Yamamoto, Y. and Click, B. (1982). A comparison of the immune response 

between two lines of chickens selected for differences in the weight of 

the burda of fabricius. Poultry Sci., 61: 2129-2136. 

Yeagle, P. L. (1989). Lipid regulation of cell membrane structure and function. 

FASEB J., 3: 1833-1840. 

Zhao, F. and Scheidele, S. E. (1999). Functional properties and oxidative 

stability on n-3 fatty acid-enriched eggs. Poultry Sci., 78:80. 

 
 

ساسية في لأالرجلة الجاف والذهون الفسفورية اورق  إضافة مسحوقدور 
 للكولسترولعلي تثبيط التخليك الحيوى بياض علف الذجاج ال

 ممتاز محمذ أحمذ شحاته ، رجاء السيذ عبذ الكريم

 ٍعٖد بح٘د الاّخاج اىح٘اّٚ ، ٍرمس اىبح٘د اىسراعيت ، اىدقٚ ، اىجيسة ، ج ً ع

 
أجريتتج ٕتتلٓ اىدراضتتت بٖتتدآ ححديتتد  ىيتتت متتو ٍتتِ ٍطتتح٘  ٗر  اىرجيتتت اىجتتاآ ٗاىتتدُٕ٘       

ً اىتدجاج ٗإىتل بمضتخ داً   27اىف٘ضف٘ريت الاضاضيت فٚ خفغ ٍطخ٘ٙ اىن٘ىطتخيرٗه فتٚ بتيغ ٗىحت٘

ٍنرراث  3ٍجَ٘عاث ٍخَاثيت ٍ٘زعت عيٚ  4دجاجت ٍِ ضلاىت اّشاص اىبياػت قطَج عش٘ائيا اىٚ 

، ٗغتليج دجاجتاث بياػتت 6فرديتت ىنتو ٍنتررة اػت ، ٗربيج فٚ بطاريتاث دجاجاث بي 6ىنو ٍْٖا 

يا أٗ عيٚ اىَجاٍيع الاربع ، إٍا  ه اىظت٘ عيتف الاضاضتٚ اىعيف الاضاضٚ اىَنُ٘ ٍِ اىلرة ٗمطت  فت٘

ُ ف٘ضتف٘ريت اضاضتيت ىنتو  451% ٍطح٘  ٗر  اىرجيتت اىجتاآ أٗ 01ٍؼافاً إىئ إٍا   0ٍيجتٌ دٕت٘

اىبتيغ  اضتب٘ع ٗحتٌ حطتجيو اّختاج 41اىتٚ  72ل خلاه اىفخترة ٍتِ عَتر مجٌ عيف أٗ الاثْيِ ٍعا ٗإى

ٗاىعيف اىَطخٖيل اضب٘عيا ، ٗحٌ ايؼا حقِ اىطي٘ر بنراث اىدً اىحَراء ىيغٌْ فٚ الاضب٘ع قبو الأخير 

قيطج طفاث اىْنٖت ٗاىطعٌ ىيبتيغ اىَطتي٘  ، ىيخجربت ىيخجربت ىخقييٌ اىَْاعت ، ٗفٚ الاضب٘ع الاخير 

ر  4بتلب   لطخرٗه فٚ طفار اىبيغ ٗاىنبد ٗاىطيرً ٗعؼلاث اىظدر ٗاىف ٍٗطخ٘ٙ اىن٘ى ٍتِ ؽيت٘

ٙ ىين٘ىطتخرٗه فتٚ مبتد حيتل  مو ٍجَ٘عت ، ٗملىل حٌ قيتاش ّشتاؽ الاّسيَتاث اىَحتددة ىيخ ييتي اىحيت٘

 :ٗيَنِ حي يض إٌٔ اىْخائج مالاحٚاىطي٘ر ، 

نفتاءة اىخح٘يييتت عْتد اّخاج اىبيغ ٗعتدد اىبتيغ ٗمخيتت اىبتيغ ٗمتلىل اىمو ٍِ قيٌ  جححطْ -

باىَقارّت باىَعتاٍلاث ٗر  اىرجيت اىجاآ % ٍطح٘  01اىَحخ٘يت عيٚ اىخغليت عيٚ عييقت 

 اىغلائيت الاخرٙ.

ٗاىدُٕ٘ اىف٘ضف٘ريت الاضاضيت ٗمتلىل الاثْتيِ ٍعتا فتٚ اىجاآ اػافت ٍطح٘  ٗر  اىرجيت  -

ٙ ىيتدُٕ٘ اىنييتتت فتتٚ ضتيرًخفتغ غتلاء دجتتاج اّشتاص اىبيتتاع ادٙ اىتتٚ  بقيَتتت اىتتدً  ٍعْتت٘

% 70.31،  73.75،  06.24قيَتتتتتت % ٗم٘ىطتتتتتخرٗه اىطتتتتتيرً ب0.41،  6.55،  3.15

زادث % ، بيَْتتتا 04.55،  2.03، 6.27قيَتتتت ٗاىجييطتتتريداث اىيلاثيتتتت فتتتٚ ضتتتيرً اىتتتدً ب
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متتلىل % عيتتٚ اىخرحيتت  2.42،  6.06،  5.35قيَتتت اىبرٗحيْتتاث عاىيتتت اىنيافتتت فتتٚ اىطتتيرً ب

% ٍطتح٘  01% فٚ اىعييقت اىَحخ٘يت عيٚ 3.16بقيَت يافت زادث اىبرٗحيْاث ٍْ فؼت اىن

 باىَقارّت ٍع ٍجَ٘عت اىنْخرٗه.اىجاآ ٗر  اىرجيت 

فتٚ ضتيرً اىتدً   ALT, ASTأٙ حأثير ٍعْ٘ٙ عيٚ ٍطتخ٘ٙ اّسيَتاث اىنبتد ينِ ْٕاك ىٌ  -

عيٚ طتفاث اىطعتٌ ٗاىْنٖتت فتٚ اىبتيغ اىَطتي٘  ٗإىتل فتٚ ٗج٘د حأثير بالاػافت اىٚ عدً 

ر ا ٙ عيتتٚ ٍطتتح٘  اىرجيتتت بتتدُٗ أٗ ٍتتع اىتتدُٕ٘ اىف٘ضتتف٘ريت اىطيتت٘ ىَغتتلاة بعيتتف يحختت٘

 الاضاضيت.

زيادة الاضخجابت اىَْاعيت )عدد مراث اىدً اىبيؼاء ٗاىييَفاٗيت فٚ اىدً( بظتفت خاطتت ى٘حع  -

 عيٚ ٍطح٘  اىرجيت اىجاآ.باىْطبت ىيدجاج اىلٙ حغلٙ عيٚ اىعلائي اىَحخ٘يت 

ىَطخ٘ٙ اىن٘ىطتخرٗه فتٚ متو ٍتِ عؼتلاث اىظتدر عْ٘يا أٗ ٍمَا ى٘حع اّ فاػا جٕ٘ريا  -

ٗاىف ل ٗاىنبد ٗطفار اىبيغ ٗملىل فٚ اىطيرً ىيطي٘ر اىَغلاة بعيف يحخ٘ٙ عيٚ ٍطتح٘  

 ٗر  اىرجيت اىجاآ ٍع اٗ بدُٗ اػافت ىيدُٕ٘ اىف٘ضف٘ريت الاضاضيت اٗ مييَٖا ٍعا.

ٙ أدٙ اػافت ٍطح٘  ٗر  اىرجيت اىجاآ ٗاىدُٕ٘ اىف٘ضف٘ريت الاضا - ضتيت لاّ فتاع ٍعْت٘

ىتدِٕ اىتبطِ ، اىْطتبت اىَو٘يتت فٚ اى٘زُ اىْطبٚ ىينبد ٗقْاة اىَبيغ بالاػافت اىتٚ اّ فتاع 

 بيَْا ارحفع ٍعْ٘يا حجٌ اىظفراء ىيح٘يظيت اىَراريت باىَقارّت بَجَ٘عت اىنْخرٗه.

 أظٖرث ٍجَ٘عت الاّسيَاث اىَحددة ىيخ ييي اىحي٘ٙ ىين٘ىطخيرٗه اّ فاع فٚ ّشاؽ اّسيٌ -

3-hydroxy-3-methylglutaryl CoA reductase ٘اىَغتلاة بعيتف  رفتٚ اىطيت

 –فتٚ حتيِ  –يحخ٘ٙ عيٚ ٍطح٘  ٗر  اىرجيت ٗحدة أٗ ٍع اىدُٕ٘ اىف٘ضف٘ريت الاضاضيت 

ْفص اىَعتاٍلاث اىغلائيتت ، أٍتا ّشتاؽ بت Fatty acid synthetaseّشتاؽ اّتسيٌ يختأثر ىتٌ 

رة ٍيح٘ظتتت أيؼتتا عْتتد فقتتد  cholesterol-7--hydroxylaseاّتتسيٌ  اّ فتتغ بظتت٘

 ٍطح٘  اىرجيت اىجاآ اٗ اىدُٕ٘ اىف٘ضف٘ريت أٗ مييَٖا ٍعا.عيٚ اىخغليت عيٚ عيف يحخ٘ٙ 

ٍِ ٕلٓ اىدراضت يخؼ  أّٔ ىَا ماُ مو ٍِ ٍطح٘  ٗر  اىرجيتت اىجتاآ أٗ اىتدُٕ٘ اىف٘ضتف٘ريت 

ن٘ىطتخيرٗه ، ىتلا فتاُ متو ٍَْٖتا ىيالاضاضيت ىَٖا ّفص اىخأثير عيٚ الاّسيَاث اىَحددة ىيخ ييي اىحي٘ٙ 

 ي فغ ٍطخ٘ٙ اىن٘ىطخيرٗه فٚ بيغ ٗىحٌ اىدجاج بْفص الآىيت.

 


