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Abstract 
        The present study aimed to studying the effects of supplemented  wheat 
flour (extraction of 72%)  with purslane seeds powder and the  possibility of 
using it  to make some baked products  . For this purpose, three types of baked 
products  (batun salih, croissants, pizza) were prepared by adding three levels of  
purslane seeds powder 6%, 10% and 14% replacement with studying sensory 
properties for these products. The changes in the chemical composition and 
rheological properties of wheat flour were studied. Total of 21 male albino rats 
were divided into three equal groups (7 rats): control group C, group PS1 (6% 
purslane seeds powder), PS2 (10% purslane seeds powder). At the end of the 
experimental period (6 weeks) serum lipid profile (TC, TG, HDL-c, LDL-c), 
liver enzymes (AST, ALT, ALP) , kidney functions (urea and creatinine) and 
blood glucose were examined. Histopathology of the heart, liver and kidney 
was also examined. Results showed that supplemented  wheat flour with 
purslane seeds powder resulted significant increase (P <0.05)  in protein, fat, 
ash and fiber, and significant decrease (P <0.05) in carbohydrate and energy. 
The results of the sensory tests showed not acceptance of  supplemented baked 
products (batun salih, croissants, pizza) at 14% purslane seeds powder, as well 
as croissants with 10% purslane seeds powder was not accepted while batun 
salih and pizza with 6% and 10% purslane seeds powder were accepted . The 
results of the farinograph and  extensograph  tests showed an increase in water 
absorption , dough stability, proportional number and maximum height, and 
decrease in arrival time , dough development time, resistance to extension, 
extensibility, and energy. For the results of biological assessment the results 
showed decrease in the weight gain, urea ,creatinine and blood glucose, 
significant increase (P <0.05) in HDL-c, and significant decrease (P <0.05) in 
TC, TG , LDL-c, AST, ALT and ALP compared to  control. The results of 
histopathological examination showed  that there were no bad effects of the 
purslane seeds powder on the liver, kidney and heart. The current  study 
recommends supplementation wheat flour (extraction of 72%) when making 
baked products with purslane seeds powder, for nutritional and health benefit of 
it, with more studies being necessary to determine the optimal levels of 
consumption in terms of sensory and rheological. 
Key words: medical herbs,  sensory properties , rheological  properties , 
chemical composition, lipid profile , liver functions, kidney functions, blood 
glucose. 
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Introduction 

 Medicinal Plants  have a wide important role in the elemination on 
effects that caused by exposure to enviromental  contaminants (Seif et al., 
2019).Purslane (Portulaca oleracea L.) is  an annual green herb slightly acidic , 
spinach-like taste and has succulent leaves,  fleshy stem, yellow or white small 
flowers and small black seeds (Hussien and Salem, 2016 & Rahimi et 
al.,2019). It is mentioned in Egyptian texts and it is a nutritious vegetable used 
for human consumption ( Dkhil el al.,2011). In Arabic and Egypt the purslane  
is called  ‘Rejlah’ to the family “Portulacaceae” (Abdalla, 2010 & El Gindy, 
2017). In Egypt About 935 tons of Rejlah are produced (Hussien and Salem, 
2016).Rejlah  is a widespread medicinal plant that is used not only as an edible 
plant, but also as a traditional medicine for alleviating a wide spectrum of 
diseases and it is generally known as a “longevity food” because its reputation 
as a “natural antibiotic” (Guo et al.,2016 & Chugh et al., 2019).In China, 
purslane is used as a diuretic, antiseptic, febrifuge, antispasmodic , vermifuge  
and it is used for the treatment of viral hepatitis and in diabetes. It has a wide 
range of pharmacological effects, such as antibacterial ,antioxidative, 
hypolipidemic, anti-aging, anti-inflammatory, analgesic, and wound healing 
activities (Ghahramani et al.,2016). In this context, Purslane is use for 
treatment of burns, headache, and diseases related to the intestine, liver, 
stomach, cough, shortness of breath, arthritis ,  osteoporosis, anti-ulcerogenic  
and purgative (Uddin et al.,2014 & Chugh et al., 2019).Purslane is listed in the 
World Health Organization as one of the most used medicinal plants. It has 
been described as a “power food” of future because of its anti-oxidant 
properties and its high nutritive. Rejlah, has high content of protein, ash and 
fiber (Hussien and Salem, 2016). Also, it contains vitamin C, carotene, vitamin 
E and B complex vitamins like riboflavin, , thiamin,  niacin, and pyridoxine. It 
supplies highest dietary minerals such as potassium, magnesium, calcium, 
phosphorus, and iron (Uddin et al.,2014 & Safaeian et al., 2018).Purslane is  
rich sources of antioxidants, vitamin A, and E, beta-carotene and essential 
amino acids (Sari and Sariçoban, 2016).Researchs indicate that the purslane 
contains many compounds, including alkaloids, omega-3 fatty acids, coumarins, 
flavonoids, cardiac glycosides,  polysaccharides, anthraquinone glycosides and 
containing ß-sitosterol (Kamel et al.,2017).Rejlah is one of the most important 
medicinal plants and which is a good source of biologically active compounds 
including omega-3 fatty acids , β-carotene, ascorbic acid,  amino acids, α-
tocopherols, glutathione, and flavonoids compounds. Many studies have 
demonstrated the beneficial effects of these compounds on metabolic profiles of 
persons with type 2 diabetes (Esmaillzadeh et al., 2015).Purslane is a 
commonly found species and a medicinal food for human consumption 
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(Martins et al.,2016). Rejlah is a well-known plant for its antioxidant 
properties. Some studies have shown health benefits of rejlah in clinical 
conditions such as diabetic nephropathy, nephrotoxicity and hepatotoxicity 
(Askaripour et al.,2016).Rejlah is one of the richest green plant sources of 
omega-3 fatty acids. It has lower the cholesterol and triglyceride levels, and 
raise the beneficial high density lipoprotein. On the other hand, the ability of 
omega-3 fatty acids to decrease the thickness of the blood may be advantageous 
in the treatment of vascular diseases , Omega-3 fatty acids belong to a group of 
polyunsaturated fatty acids essential for human growth, development, 
maintenance of the immune, and prevention of numerous cardiovascular 
diseases(Uddin et al.,2014). The aim of the present study was to evaluate 
chemical composition , rheological and sensory properties of some baked 
products  (batun salih, croissants, pizza) that produced from supplement wheat 
flour with purslane seeds powder also studying weight gain, lipid profile, liver 
and kidney functions, and blood glucose in the rats  as well as histopathological 
examination for liver, kidney and heart . 

 

Materials and Methods 

Materials: 
-Wheat flour ( 72% extraction), Purslane (Portulaca oleracea L.) seeds , 

sugar, margarine, oil, milk, tomatoes, olives, capsicum, roumi cheese, yeast, 
cumin and food salt were obtained from the local market, Damietta 
Governorate, Egypt. 

-Twenty-one male albino rats (Sprague Dawley strain) weighing 160.00 
+ 5g were obtained from Helwan Farm.   
 -Vitamins, minerals, cellulose , choline chloride, casein , corn oil, corn 
starch, all chemicals and diagnostic kits were purchased from El-Gomhoria Co., 
Cairo, Egypt. 
 
 
Methods: 

 
Preparing of purslane seeds powder: 

Purslane seeds were cleaned by hand to remove foreign materials, then 
were crushed in household mill, then was sifted.  
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Preparing of batun salih, croissants and pizza: 
 Batun salih, croissants and pizza were prepared according to Saba, 
(1995),with substitution the wheat flour with purslane seeds powder at levels 
6,10 and 14% , respectively. 
 
Chemical analyses: 

Wheat flour ( extraction 72%) that supplemented with purslane seeds 
powder was analyzed for its protein, fat, ash and fiber  according to the 
A.O.A.C (2000) , carbohydrate contents are calculated by difference.  Total 
caloric content was determined according to Lawrence, (1965) . 

 

Rheological properties: 
The farinograph and extinsograph tests were done in National Research 

Center, Dokki, Giza, Egypt , carried out according to the method of 
A.A.C.C.(1995) . 

 
Sensory properties: 

Sensory properties for batun salih, croissants, pizza were evaluated by 
30 subjects from Damietta Governorate, Egypt  (15 males + 15 females) aged 
between  25: 40 years. The evaluation was carried out according to the method 
of A.A.C.C.(2002) with some modification. 

Experimental animals: 
           Twenty-one male albino rats (Sprague Dawley strain) weighing 160.00 + 
5g were fed on basal diet for one week according to Reeves et al., (1993), Then 
were divided into three equal groups (7 rats): control group C, group PS1 (6% 
purslane seeds powder), PS2 (10% purslane seeds powder). 
                                         
Blood sampling: 

At the end of experimental period (6 weeks), rats were fasted over night 
before sacrificing .Blood was collected and centrifuged .Serum was separated 
for analysis .Serum was carefully aspirate ,transferred into clean cuvet tubes, 
and stored frozen at -20◦C until analysis. Body weight gain percent (BWG % ) 
was calculated according to chapman et al.,(1959).  

 
 

Biochemical analysis: 
          
  Serum total cholesterol (TC) were determined according to Allen, 
(1974).Triglycerides (TG) was done according to Fassati and Prencipe, 
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(1982).High density lipoprotein–cholesterol (HDL-c) was determined according 
to Lopez, ( 1977 ) , whereas low density lipoprotein–cholesterol (LDL-c) were 
determined according to  Friedewable et al.,( 1972). 

        Determination of aspartate aminotransferase   (AST) and alanine 
aminotransferase  (ALT) were determined according to Reitman and 
Frankel,(1957). Serum alkaline phosphates (ALP) was carried out according to 
Belfield and Goldberg, (1971).Urea was determined according to Pattn and 
Crouch, (1977), the determination of creatinine was determined according to 
Henry, (1974), whereas glucose was determined according to Trinder, (1959). 

 

Histopathological examination: 
At the end of experimental period (6 weeks), rats were dissected heart, 

liver and kidney were excised from each rat. Representative samples were 
collected from each organ per rat and fixed in 10% formalin for 
histopathological examination. Fixed specimens were processed routinely until 
embedding in paraffin wax . Paraffin sections of 5 microns thickness were cut 
and picked up on glass slides, dried, deparafinized, rehydrated with graded 
alcohol, washed and stained with H &E according Bancroft and Gamble, 
(2007).  

 
 
Statistical Analysis   :  

Statistical analyses were performed by using computer of statistical 
package for social science (SPSS version 11.0 ). The results are presented as 
means + SD. One way analysis of variance (ANOVA) was used to test the 
differences between groups (SPSS, 1999). 

 

 

Results and Discussion 
 
Sensory evaluation of baked products  with purslane seeds powder: 

Effect of treatments on sensory evaluation ( aroma, taste, color and 
overall acceptability) of  batun salih, croissants and pizza presented in Tables 
(1, 2 and 3). Results cleared that sensory evaluation decreased at high levels of  
purslane seeds powder,  baked(batun salih, croissants and pizza) with 14% 
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purslane seeds powder did not  receive any acceptance 12+0.67, 7.2+0.42, and 
8.7+0.48, respectively, while baked(batun salih, croissants and pizza) with 6% 
purslane seeds powder were accepted 18.3+0.48, 16.9+0.32, and 17+0.82, 
respectively ,  batun salih and pizza with 10% purslane seeds powder were 
accepted 16.5+0.53and 15+0.67 but croissants with 10% purslane seeds powder 
did not accept 13+0.47 as compared to control. 

Baked products with 14% purslane seeds powder did not  receive any 
acceptance, this is  may be due to the black  color of purslane seeds, while the 
contents of the batun salih from cumin, and the additives that are placed on the 
pizza may be responsible for accepting purslane seed powder at 6% and 10%. 

According to Fathnejhad et al.,( 2012) , bread containing 10% purslane 
seeds powder was higher sensory scores compared to 15% and 20% purslane 
seeds, and found that levels (below 10%) of pursalne seeds addition, improved 
sensorial properties of product. 

 

Table (1) : Sensory evaluation of batun salih with purslane seeds (6,10and14%) 
Properties 

 
 

Treatments 
 

 
Aroma 

(20 scores)
 

    

 
Taste 

(40 scores)
 
  

 
Color 

(20 scores)
 
 

 
Overall 

Acceptability 
(20 scores) 

 

Control 20±0.00a 39.8±0.42a 19.9±0.32a 20±0.00a 

PSBS1 19.6±0.70a 39.5±0.53a 15.5±0.53b 18.3±0.48b 

PSBS2 18±0.67b 38.6±0.52b 13±0.67c 16.5±0.53c 

PSBS3 14±0.94c 29.1±0.32c 9±0.94d 12±0.67d 

 Control:100% wheat flour, PSBS1: 6% Purslane seeds powder, PSBS2: 10% Purslane seeds   powder, PSBS3: 
14%  Purslane seeds powder. Values are expressed as mean ± SD. Different letters on the same column represent 
statistically significant (P<0.05) difference among means. 
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Table (2) : Sensory evaluation of croissants with purslane seeds (6,10and14%) 
Properties 

 
 

Treatments 
 

 
Aroma 

(20 scores)
 
 

 
Taste 

(40 scores)
 
 

 
Color 

(20 scores)
 
 

 
Overall 

Acceptability 
(20 scores) 

 

Control 19.8±0.42a 39.9±0.32a 20±0.00a 20±0.00a 

PSC1 15.9±0.32b 30±0.67b 14.9±0.32b 16.9±0.32b 

PSC2 14±0.67c 24±0.94c 13±0.47c 13±0.47c 

PSC3 10±0.82d 15±0.47d 7.7±0.67d 7.2±0.42d 

Control:100% wheat flour, PSBS1: 6% Purslane seeds powder, PSBS2: 10% Purslane seeds   powder, PSBS3: 14%  
Purslane seeds powder. Values are expressed as mean ± SD. Different letters on the same column represent statistically 
significant (P<0.05) difference among means. 
 
                  Table (3) : Sensory evaluation of pizza with purslane seeds (6,10 and14%) 

Properties 
 
 

Treatments 
 

 
Aroma 

(20 scores)
 
 

 
Taste 

(40 scores)
 
 

 
Color 

(20 scores)
 
 

 
Overall 

Acceptability 
(20 scores) 

 

Control 19.8±0.42a 40±0.00a 20±0.00a 20±0.00a 

PSP1 19.1±0.32b 39.3±0.48b 12.3±0.48b 17±0.82b 

PSP2 17.8±0.92c 38.1±0.32c 9.8±0.42c 15±0.67c 

PSP3 12.6±0.52d 29.6±0.52d 4.0±0.67d 8.7±0.48d 

Control:100% wheat flour, PSBS1: 6% Purslane seeds powder, PSBS2: 10% Purslane seeds   powder, PSBS3: 14%  
Purslane seeds powder. Values are expressed as mean ± SD. Different letters on the same column represent 
statistically significant (P<0.05) difference among means. 
 

Effect of treatments on chemical composition of wheat flour: 
 

Presented data in Table (4) showed the effect of treatments on chemical 
composition of wheat flour. Results cleared that increasing the level of purslane 
seeds powder led to significant increase (P<0.05)   in the content of wheat flour 
from protein11.98± 0.01, 12.48±0.02 and 12.82±0.01%, respectively, fat 
0.71±0.02, 1.22±0.01 and  1.56±0.02%, respectively, ash 0.55±0.01, 
1.34±0.01and  1.86±0.01%, respectively,  fiber 0.88±0.01 , 1.74±0.02 and 
2.32±0.02%, respectively, and significant decreased (P<0.05) in carbohydrates 
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85.88±0.03, 83.22±0.02and 81.44±0.04%, respectively and calories 
397.83±0.03, 393.78±0.03 and 391.08±0.01 %, respectively. 

 
In this respect, Naghavi1 et al.,(2011) declared that purslane seeds 

powder was used to replace 50, 100, 150 and 200 g kg-¹ of wheat flour. Protein 
and fiber contents of supplemented flours increased as the purslane seeds 
powder increased. 

 
 These results are in harmonization with Almasoud and Salem, ( 2014) 

who found that the addition of purslane powder led to significant increase in  
the protein, ash an fiber contents of crackers as the amount of purslane powder 
increased, therefore, Hussien and Salem,( 2016) found that the addition of 
purslane led to significant increase the protein, ash and fiber contents of 
extruded snacks . 

 
 

Table ( 4): Chemical composition of wheat flour(ex72%) with purslane seeds powder /100g 

C
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Composition  
 
 

 
 
 
Treatments  

397.83±0.03a 85.88±0.03a 0.88±0.01c0.55±0.01c0.71±0.02c11.98±0.01c 100%  wheat 
flour   

393.78±0.03b 83.22±0.02b 1.74±0.02b1.34±0.01b1.22±0.01b12.48±0.02b 94%  wheat 
flour+ 6% 

Purslane seeds 
powder 

391.08±0.01c 81.44±0.04c 2.32±0.02a1.86±0.01a 1.56±0.02a12.82±0.01a90%  wheat 
flour+ 10% 

Purslane seeds 
powder  

  means of three determinations 
  Different letters on the same column represent statistically significant (P<0.05) difference among means. 

 
Effect of treatments on rheological properties for wheat flour  
(extraction 72%): 

Table (5) , and Figure (1and2) showed the effect of treatments on 
farinograph and extensograph  parameters , the addition of  purslane seeds led 
to decrease in the rate of arrival time 2.00, 1.50 and 1.50 min , respectively , 
dough development time 3.00, 2.50 and 2.50 min, respectively , mixing 
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tolerance index 60,45and 40 BU, respectively, resistance to extension  260, 235 
and 240 BU, respectively, extensibility 90,80 and 80 mm, respectively, and 
energy 43,41and 38 cm2, respectively, while, the addition of purslane seeds led 
to increase in water absorption 59, 62 and 65%, respectively, and dough 
stability4.50, 6.50 and 8.50 min, respectively, maximum height 260, 320 and 
347 BU, respectively, and proportional number 2.88, 2.93 and 3.00, 
respectively. 

The previous results may be due to the change in the content of the 
wheat flour due to the addition of purslane seeds , which led to an increase in 
the level of protein and fiber and decrease in gluten. 

The development time of the dough is directly proportional to the 
increase in gluten content (Abdullah et al.,2016). 

In this respect,  Melilli et al.,( 2020) showed that levels (5, 10and 15%) 
of pursalne led to an increase in water absorption and dough stability. 
 
       Table ( 5): Rheological properties of wheat flour with purslane seeds powder  

  
Treatments                
    
  

Tests          

 
 

100%  wheat flour 

 
94%  wheat flour+ 6% 
Purslane seeds powder

 
90%  wheat flour+ 

10% Purslane seeds 
powder 

Farinograph parameters 
Water absorption 

(%) 
59 62 65 

Arrival time (min) 2.00 1.50 1.50 
Dough development 

time(min) 
3.00 2.50 2.50 

Dough stability (min) 4.50 6.50 8.50 
Mixing tolerance 

index (BU) 
60 45 40 

Extensograph parameters 
Resistance to 

extension  
R50(BU) 

260 235 240 

Extensibility (mm) 90 80 80 
Energy  (cm2) 43 41 38 

maximum  height 
(BU) 

260 320 347 

Proportional 
number 

)BU/mm( 

2.88 2.93 3.00 

. 
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           100%  wheat flour(ex72%)      94%  wheat flour(ex72%)+           90%  wheat flour(ex72%)+ 
                                                             6% Purslane seeds powder           10% Purslane seeds powder 

Fig. (1): Farinograph parameters of wheat flour(ex72%) with purslane seeds powder. 
 

      
        100%  wheat flour (ex72%)           94%  wheat flour(ex72%)  +          90%  wheat flour(ex72%) +                            
                                                                6% Purslane seeds powder            10% Purslane seeds powder 
Fig. (2): Extensograph parameters of wheat flour(ex72%)  with purslane seeds powder. 

 

Effect of purslane seeds powder on final body weight and body weight 
gain(BWG %) of the experimental rat groups: 

Data in Table (6) showed no significant decrease (p<0.05) in body 
weight gain (BWG%) between control group ( 30.86±3.63%) and PS1(6% 
purslane  seeds powder) (29.22± 2.41% ), while there was significant decrease 
(p<0.05) between control group and PS2(10% Purslane  seeds powder) 
(27.58±3.27%) . 

In this respect , Esmaillzadeh et al., (2015) showed that purslane seeds 
consumption resulted in a significant reduction in weight . On the other hand , 
Hussein, (2010) reported that purslane ethanolic extract showed effects anti -
obesity and anti-diabetic in rats fed a high fat obesity-induced diet. High 
content of flavonoids, phenolic compounds, melatonin and omega-3 fatty acids 
found in purslane ethanolic extract may be responsible for these effects. 
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Table(6): Effect of purslane seeds powder on final body weight and body 

weight gain(BWG%) of the experimental rat groups 
Groups Initial body weight (g) Final body weight(g) BWG(%) 

C 160.00 ± 3.16a 209.37± 4.10a 30.86±3.63a 

PS1 160.00 ± 2.39a 206.75±2.43ab 29.22± 2.41ab 

PS2 160.00 ± 3.11a 204.12± 3.44b 27.58±3.27b 

Values are expressed as means + SD for 7 rats in each group , C= control group, PS1= 6% Purslane  seeds powder, 
PS2= 10%  Purslane seeds powder. Different letters on the same column represent statistically significant (P<0.05) 
difference among means. 
 

Effect of purslane seeds on serum lipid profile of the experimental rat 
groups: 
 
              Data in Table (7) showed significant decrease (p<0.05) between C 
group and groups PS1(6% Purslane  seeds powder)  , PS2(10% Purslane  seeds 
powder) in cholesterol 107.80+ 1.19, 105.17+ 1.95 and 103.17+1.12  mg/dI, 
respectively, triglycerides 65.80+1.19, 63.92+1.50 and 62.30+1.06  mg/dI, 
respectively, and Low density lipoprotein–cholesterol 43.09+0.97, 40.84+3.92 
and 31.66+1.92  mg/dI, respectively , the results also showed significant 
increase (p<0.05) between C group and PS1 , PS2 groups in high density 
lipoprotein–cholesterol 51.55+1.03, 53.92 + 2.13and 59.05+ 1.66  mg/dI, 
respectively. 
 

These results are in harmonization with Besong et al., (2011) who found 
that consumption of purslane for 4 weeks reduced plasma TC and LDL-c but 
HDL-c levels were increased, In this concern, Soo-Jung et al.,(2011) who 
found that the levels of TC and LDL-C decreased significantly for the group fed 
the 10% purslane powder in comparison with the group fed the 5% purslane 
powder, also Ghahramani et al., (2016) reported that the serum TC, TG and 
LDL levels decreased significantly in diabetic rats after purslane  seeds 
treatment.  

 
In this respect , Esmaillzadeh et al., (2015) reported that the effect of 

purslane intake on lowering TG levels might be explained by its high content of 
omega-3 fatty acids. Purslane seeds are rich sources of alpha-lineoic acid 
(omega-3).  It also contains substantial amounts of dietary fibre and natural 
antioxidants such as tocopherols (Naghavi1 et al., 2011). 

 
Human subjects suggest an association between dietary intake of 

polyunsaturated fatty acids, specifically omega-3 fatty acids and improved 
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plasma HDL-c for causing  a reduction in LDL-c. The cholesterol lowering 
effect of purslane may be attributed to the combined effect of  omega-3 fatty 
acids and soluble fiber (pectin) since purslane is rich in w-3 fatty and pectin 
(Besong et al., 2011). 

 
 

Table (7): Effect of purslane seeds powder on serum lipid profile of the experimental 
rat groups 

Groups TC  
(mg/dI) 

TG  
(mg/dI) 

HDL-c  
(mg/dI) 

LDL-c 
(mg/dI) 

C 107.80± 1.19a 65.80± 1.19a 51.55±1.03c 43.09± 0.97a 
PS1 105.17±1.95b 63.92± 1.50b 53.92± 2.13b 40.84±3.92b 
PS2 103.17± 1.12c 62.30± 1.06c 59.05± 1.66a 31.66±1.92c 

 Values are expressed as means + SD for 7 rats in each group , C= control group, PS1= 6% Purslane seeds 
powder,PS2= 10% Purslane seeds powder. 
 Different letters on the same column represent statistically significant (P<0.05) difference among means. 
 
Effect of purslane seeds on liver functions of the experimental rat 
groups: 
 

Data in Table (8) showed significant decrease (p<0.05) between C 
group(control) and groups PS1(6% Purslane seeds powder), PS2(10% purslane 
seeds powder) in AST 37.97+0.74, 36.10+0.92 and 33.97+0.51  U/L, 
respectively , ALT 26.47+0.83, 25.10+0.92 and 23.97+0.74 U/L , respectively, 
and ALP 47.72+0.99, 46.10+1.30 and 44.85+0.46 U/L, respectively. 

 
The current study is consistent with Askaripour et al.,(2016) showed 

that purslane decreased hepatic enzymes, and  Kamel et al., (2017) who found 
that in groups treated with purslane seeds extract, activity of liver enzymes were 
reduced also Najafabadi et al.,(2015) who found that purslane seeds 
consumption after 8 weeks significantly reduced AST,ALT , and Soo-Jung et 
al.,(2011) reported that the activities of AST,ALT, ALP  decreased significantly 
for the groups fed the purslane powder. 

 
On the other hand, purslane seeds are reportedly more effective in 

antioxidation than those from other herbs (Guo et al, 2016).The purslane seeds 
showed significant decrease in  hepatic enzymes including ALT and AST levels 
in rats. This effect may be related to antioxidant activity of purslane seeds. The 
constituents of purslane such as flavonoids (quercetin), omega-3, ascorbic acid, 
B-carotene and glutathione have antioxidant activity (Ghahramani et al., 
2016). 
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Table (8): Effect of purslane seeds powder on liver enzymes of the experimental rat groups 
Groups AST (U/L) ALT (U/L) ALP (U/L) 

C 37.97±0.74a 26.47±0.83a 47.72±0.99a 

PS1 36.10±0.92b 25.10±0.92b 46.10±1.30b 

PS2 33.97±0.51c 23.97±0.74c 44.85±0.46c 

Values are expressed as means + SD for 7 rats in each group , C= control group, PS1= 6% Purslane seeds powder, 
     PS2= 10% Purslane seeds powder. 
     Different letters on the same column represent statistically significant (P<0.05) difference among means. 
 
 

Effect of purslane seeds on kidney functions of the experimental rat 
groups: 

Data in Table (9) showed no significant decrease (p<0.05) between C 
(control group) and PS1(6% Purslane seeds powder) in urea 29.47+1.59 and 
29.22+0.74 mg/dI respectively , and creatinine 0.82+0.01 and 0.81+0.01 mg/dI, 
respectively, while there was significant decrease (p<0.05) between C (control 
group) and PS2(10% Purslane seeds powder) in urea 29.47+1.59 and 
28.10+1.16 mg/dI, respectively, and creatinine 0.82+0.01and 0.80+0.01 mg/dI, 
respectively. 

The present study agree with Dkhil et al.,(2011) who showed that 
purslane caused  significant decrease in urea and creatinine, and Dehghan et 
al.,( 2016) who  found that creatinine, urea, in the purslane seeds group were 
significantly decreased compared to the pre experimental levels.  

The purslane seeds showed significantly decreased urea in rats.  This 
effect may be related to antioxidant activity of purslane seeds. The constituents 
of purslane such as flavonoids (quercetin), omega-3, ascorbic acid, B-carotene 
and glutathione have antioxidant activity (Ghahramani et al., 2016). 
 

       Table (9): Effect of purslane seeds powder on urea and creatinine of the  
experimental rat groups 

Groups Urea( mg/dI) Creatinine( mg/dI) 
C 29.47±1.59a 0.82±0.01a

PS1 29.22±0.74ab  0.81±0.01ab

PS2 28.10±1.16b 0.80±0.01b

                    Values are expressed as means + SD for 7 rats in each group , C= control group, 
                    PS1= 6% Purslane seeds powder, PS2= 10% Purslane seeds powder. 

    Different letters on the same column represent statistically significant (P<0.05)  
    difference among means. 
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Effect of purslane seeds on blood glucose of the experimental rat 
groups: 
 

Data in Table (10) showed no significant decrease (p<0.05) between C 
(control group) and groups PS1, PS2 in blood glucose 100.00+0.58, 
99.57+0.53, 99.43+0.53 mg/dI, respectively. 

  
The present study agree with Cui et al.,(2005) who reported that 

purslane has no bad influence on the blood glucose in normal rats. Purslane is a 
general tissue protective , as evidenced by increasing β-cell mass and therefore 
improved the glucose metabolism (Ramadan et al.,2017). 

 

               Table (10): Effect of purslane seeds powder on serum blood glucose of the  
experimental rat groups 

Groups Blood glucose( mg/dI) 
C 100.00±0.58a

PS1 99.57±0.53a 
PS2 99.43±0.53a

           Values are expressed as means + SD for 7 rats in each group , C= control group, 
                                       PS1= 6% Purslane seeds powder, PS2= 10% Purslane seeds powder. 

                     Different letters on the same column represent statistically significant (P<0.05)  
                     difference among means. 

 

Effect of purslane seeds on histopathological of liver: 

Microscopic pictures of liver sections (Figures 3,4 and 5)  showing 
normal hepatocytes (H) in well organized radially arranged hepatic cords 
around central vein (CV) with normally appeared sinusoids (S) and von kupffer 
cells ( arrows) in control group, PS1group (rats fed on 6% purslane seeds 
powder) and PS2group (rats fed on 10% purslane seeds powder). 

In this respect, the histopathological examination of liver showed that 
purslane reduced the incidence of liver lesions signs of hepatic toxicity and 
substantiates its use in various liver disorders as hepato protection (Abd El-
Aziz et al., 2014). 
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Fig. (3):   Liver of rat from group c           Fig. (4): Liver of rat from PS1group       Fig. (5): Liver of rat from  PS2group      
                 (H&E,X:200).                                            (H&E,X:200).                                          (H&E,X:200).   

 

Effect of purslane seeds on histopathological of kidney: 

Microscopic pictures of kidney sections (Figures 6,7and 8) showing 
normal Glomeruli (G) and renal tubules (T) in control group  , PS1group (rats 
fed on 6 % purslane seeds powder)  and PS2 group (rats fed on 10% purslane 
seeds powder). 

 In this respect ,the histopathological examination of kidney showed that 
Purslane is useful in controlling kidney injury in drug induced nephrotoxicity 
(Ganiyu et al.,2015). 

 

              
Fig.(6): kidney of rat from group c      Fig. (7): kidney of rat from PS1group        Fig. (8): kidney of rat from PS2group        

(H&E,X:200).                                             (H&E,X:200).                                                  (H&E,X:200). 

Effect of purslane seeds on histopathological of heart: 

Microscopic pictures of heart sections (Figures 9,10 and 11) showing 
normal Appearance of longitudinally (L) and crossly (C) sectioned cardiac 
muscle fibers in control group   , PS1group (rats fed on 6% purslane seeds 
powder)  and PS2 group (rats fed on 10% purslane seeds powder). 
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According to Fathnejhad et al.,( 2012) , purslane seeds have beneficial 
health effect on  the body specially in preventing cardiovascular diseases, 
because it contains omega-3 , omega-6 fatty acids , antioxidants, tocopherols 
and dietary fiber. 

 

     
Fig.(9): heart of rat from group c           Fig. (10): heart of rat from PS1group    Fig. (11): heart of rat from PS2group 

(H&E,X:200).                                      (H&E,X:200).                                          (H&E,X:200). 

 

Conclusion 

The results in the present study showed that the addition of purslane 
seeds powder resulted in an increase in protein, fat, ash and fiber, and decrease 
in carbohydrate and energy. The results of the sensory tests showed not 
accepted  of supplemented baked products (batun salih, croissants, pizza) with 
14% purslane seeds powder . The results of the rheological tests showed an 
increase in water absorption , dough stability, proportional number and 
maximum height, and decrease in arrival time , dough development time , 
resistance to extension,  extensibility, and  energy. Also the results showed  
decrease in the weight gain, urea , creatinine, serum blood glucose, TG, TG , 
LDL-c, AST, ALT and ALP with increase  in HDL-c . The results of 
histopathological examination showed that there were no bad effects of the 
purslane seeds powder on the liver, kidney and heart. So the current  study 
recommends  supplementing wheat flour (extraction of 72%) when making 
baked products with purslane seeds powder, with more studies being necessary.  
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 الملخص

واستخدامه في عمل بعض المخبوزات  تأثير التدعيم ببذور الرجلة علي دقيق القمح  
  

% ) ٧٢استخالص ( ة من تدعيم دقيق القمح جتهدف البحث الحالي إلي دراسة التأثيرات الناي
بمطحون بذور الرجلة  مع دراسة مدي إمكانية استخدامه في عمل بعض المخبوزات  ، ولهذا الغرض تم 

بإضافة مطحون بذور الرجلة بنسبة ) باتون ساليه ، كرواسون ، بيتزا (اد ثالث أنواع من المخبوزات إعد
دراسة الخواص الحسية لها ، كما تم دراسة التغير في استبدال من الدقيق، و % ١٤و % ١٠، % ٦

فأر من ذكور األلبينو تم تقسيمهم إلي  ٢١التركيب الكيميائي والخواص الريولوجية للدقيق ، ولقد استخدام 
% ٦(  PS1، المجموعـة  Cالمجموعة الضابطة : وهي ) فئران ٧( ثالث مجموعات متساوية األعداد 

 ٦(وفي نهاية فترة التجربــــة ) مطحون بذور الرجلـة% ١٠(  PS2مجموعــة وال) مطحون بذور الرجلة 
 AST, (، إنزيمات الكبد  (TC,TG, HDL-c, LDL-c)تم قياس مســــتويات دهون الدم ) أســــابيع 

ALT ,ALP  ( وظائف الكلي ،( urea, creatinine ) الدم ، كما تم إجراء فحص  سيرم وجلوكوز
وقد أسفرت النتائج عن أن تدعيم دقيق القمح بمطحون بذور الرجلة  . لب ، الكبد والكلي هستوباثولوجي للق

في البروتين ، الدهن ، الرماد واأللياف ، وانخفاض  ) (P<0.05قد أدي إلي زيادة معنوية
أما نتائج االختبارات الحسية فقد أظهرت عدم تقبل . في الكربوهيدرات والطاقة  ) (P<0.05معنوى
، وكذلك عدم %١٤المدعمة بمطحون بذور الرجلة بنسبة ) باتون ساليه ، كرواسون ، بيتزا (زاتالمخبو 

، في حين تم تقبل الباتون ساليه والبيتزا % ١٠تقبل الكرواسون المدعم بمطحون بذور الرجلة بنسبة 
و أظهرت نتائج اختبارات الفارينوجراف و . مطحون بذور رجلة % ١٠و % ٦المدعمة بنسبة 

كستنسوجراف وجود زيادة في نسبة امتصاص الماء ،الثبات ، الرقم النسبي وقيمة االرتفاع األقصي  و اال
أما بالنسبة لنتائج التقييم . انخفاض في زمن الوصول ، زمن العجن ، المرونة ، المطاطية والطاقة

ن، مستوي السكر في البيولوجى فأوضحت الدراسة وجود انخفاض في الوزن المكتسب، اليوريا ، الكرياتني
 فـي  (P<0.05)باإلضافـة إلي وجود انخفـاض معنوي  HDL-cفي  (P<0.05)الدم، وزيادة معنوية

TC, TG, LDL-c, AST, ALT, ALP) ( بالمقارنة بالكنترول ، أما نتائج الفحص الهستوباثولوجي
  .و قلب الفئران فقد أظهرت عدم وجود أي تأثيرات ضارة لمطحون بذور الرجلة علي كبد أو كلي أ

عند عمل المخبوزات بمطحون %) ٧٢استخالص (هذا وتوصي الدراسة بتدعيم دقيق القمح 
بذور الرجلة لالستفادة الغذائية والصحية منه، مع ضرورة إجراء المزيد من الدراسات لتحديد النسب المثلي 

  . لالستهالك من الناحية الحسية والريولوجية 

ب الطبية ، الخواص الحسية ، الخصائص الريولوجية ، التركيب الكيميائي ، األعشا:الكلمات المفتاحية

 .دهون الدم  ، وظائف الكبد ، وظائف الكلي ، سكر الدم 


