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Abstract : Pasta is a staple food in many countries and pasta products 
are well accepted worldwide because of their low cost, easy of 
preparation, versatility sensory attributes and long shelf-life. Pasta 
samples were made from different additives of Egyptian clover seeds 
(raw Egyptian clover seeds RECS and germinated Egyptian clover seeds 
GECS) mixed with wheat flour (72% extraction) at different  ratios : 5 , 
10 , 15 and 20% for both of them. Pasta produced from wheat flour 72% 
substitution with  (RECS)  up to level 15% and GECS until level 10% 
had good overall acceptability, so these levels of replacement were 
selected with their control to investigat. The results cleared that pasta 
sample made from 15% RECS was contained the highest value of 
protein , fat ,fiber , ash and minerals  contents before and after cooking 
followed by pasta  processed from 10% GECS . The highest  total 
antioxidant content was achieved by adding 15% RECS to wheat flour 
72% extraction and the order of antioxidant activity was 15% RECS  
10% GECS and control  which recorded  55.2,  53.04  and  43.2% and  
51.8, 51.22 and 35.04% before and after cooking , respectively. Pasta 
substitution with 15% RECS had the higher increase in weight and 
volume compared to control, while pasta made from 10% GECS had the 
lowest value in cooking loss (8.5%).It was concluded that the addition of 
raw and germinated Egyptian clover seeds to wheat flour for making 
pasta could improve the chemical composition, quality characteristics 
and total antioxidant contents. It could be recommended that raw and 
germinated Egyptian clover seeds as a natural nutritional additives 
should be added to pasta industry to improve the quality product and 
increase  the  nutritional value.  
 
Keywords: Egyptian clover seeds, germination, pasta, cooking quality 
and antioxidant. 
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Introduction  
      Oxidative and free radical-mediated reactions are implicated in 
degenerative processes (DNA mutations, macromolecule and cell 
membrane damage) related to aging, neurodegenerative disorders, 
coronary heart disease and cancer.  Plant-based antioxidants have been 
shown to play a significant role in scavenging free radicals and 
inhibiting oxidative mechanisms. In recent years, considerable interest 
has been focused on the antioxidant potential (including antiradical 
activity) of ‗functional foods‘. This in turn is contributing to increase 
worldwide interest in the use of plant antioxidants derived from various 
food crops, as well as from preparations in the form of alimentary 
supplements. Much of the antiradical scavenging potential in foods is 
derived from flavonoids and other phenolic compounds (Rice-Evans 
and Miller, 1996; Malesˇev  and  Kuntic´, 2007).      
             Clovers (family: Fabaceae; Trifolium sp.) have been known for 
many centuries as important forage plants and valuable herbs in folk 
medicine, their phytochemical characteristics and biological activity 
remain only partly established. The best known clover– Trifolium 
pratense L. (red clover)–is used for the production of herbal medicines, 
an alternative to the conventional hormonal replacement therapy. The 
biological activity and potential  therapeutic  effects  of other Trifolium 
species have gained a considerable scientific interest. The extracts 
obtained from various clovers have been shown to possess antioxidative 
and anti-inflammatory activities, inhibiting angiogenesis and displaying 
anti-cancer properties (Kolodziejczyk-Czepas ,2012). The chemical 
profile of clovers is partly recognized. It is known that besides 
isoflavones, Trifolium plants synthesize a wide range of phenolic and  
polyphenolic compounds such as flavonoids, saponins, clovamides 
(caffeic acid esters), phenolic acids and other substances (Oleszek and 
Stochmal, 2002; Oleszek, 2007).  
      This group of plant phenolics (flavonoids), therapeutically belonging 
to the class of phytoestrogens, had been the subject of considerable 
scientific research in recent years, especially in relation to soy 
isoflavones. Nowadays, besides the health benefits related to 
menopausal problems, there is an interest in the possible preventive role 
of these compounds as regards to breast and prostate cancer, 
osteoporosis, as well as cardiovascular disease, combined with 
atheromatosis (Beck et al., 2005; Occhiuto et al., 2007; Imhof et al., 
2006; Atkinson et al., 2004 and Clifton-Bligh et al., 2001).  
     Trifolium repens L. decoctions have been applied as anti-diarrhoeal 
remedy (Mustafa et al., 2012). Native Americans have been used 
Trifolium pratense L. to cure external skin problems, lung illnesses, as 
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well as some disorders of nervous and reproductive system (Sabudak 
and Guler, 2009). 
     Sprouts are believed to be rich in health-promoting phytochemicals 
compared with their mature counterparts. Germination (sprouting) has 
been suggested as an inexpensive and effective way to improve the 
quality of legumes. Sprouting mobilizes polymerized forms, such as 
concentrated starch and protein, into carbohydrates and free amino acids, 
respectively. This significantly improves the nutritional value of sprouts, 
which can be readily used by the human body (Randhir and et al., 
2004). Thus, germination can lead to the development of such functional 
foods that have a positive effect on the human organism and that help in 
maintaining the health (Sangronis and  Machado, 2007).     
     Pasta is a staple food in many countries and its products are well 
accepted worldwide because of their low cost, ease of preparation, 
versatility sensory attributes and long shelf-life (Bergman et al., 1994). 
It is mainly used as an energy source due to its high content of 
carbohydrates. Pasta products have been fortified to enhance their 
nutritional properties with supplements from various high-protein 
sources, such as soy flours, soy isolates, milk and milk products, cotton 
seed meal, egg albumin, whey proteins, yeast protein concentrates and 
germinated pigeon pea (Nielsen et al., 1980). 
      The aim of this work was a trial to enrich pasta during processing 
with raw and germinated Egyptian clover seeds and study the effect of 
these substitutions on pasta quality, organoleptic properties and 
antioxidant content of pasta made from wheat flour and additives. 
Materials And Methods 
Materials:  
     wheat flour (72% extraction) was obtained from South Cairo Mills 
Company, Giza, Egypt.  
     Egyptian clover seeds (Trifolium alexandrinum) were purchaserd 
from Medicine plants and Agricultural Seeds Haraz Company, Cairo, 
Egypt. 
Methods: 
Preparation of plant materials: Egyptian clover seeds were washed 
with tap water and divided  into  two parts: l ; leave  it in the sun to dry 
and ground to fine powder, 2 ; soaked in water for 3 days at room 
temperature until they germinate, then drying in air forced oven dryer at 
50  for 6h  and ground to fine powder. 
Flour mixing:  Wheat flour 72% extraction was replaced with raw and 
germinated Egyptian clover 

, respectively. 
Pasta preparation: The pasta dough strips dried at 50  for 6h, then 
packed. 
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-The following pasta products, with different levels of raw Egyptian 
clover seeds (RECS) and germinated Egyptian clover seeds (GECS) 
were prepared. 
- wheat flour 100% (control) 
- wheat flour: RECS (95:5) 
- wheat flour: RECS (90:01) 
- wheat flour: RECS (55:05) 
- wheat flour: RECS (80:20) 
- wheat flour: GECS (95:5) 
- wheat flour: GECS (90:01) 
- wheat flour: GECS (55:05) 
- wheat flour: GECS (80:20) 
Pasta products were prepared as follows: 
     Homogenized flours were mixed with water to a moisture content of 
31.5% and the mix were blended for 2 min and stood for 15 min. 
Following this , dough was stretched and extruded [De Maco semi scale 
laboratory extruder ( De Francies Machine Corporation )] and pasta 
dough strips was formed (on laboratory scale) ,pre- dried at room 
temperature for 1h and then dried in convection forced air oven  at 50  
for 6 h . Dry pasta was kept in polyethylene bags and stored at room 
temperature untill used (Torres et al., 2007). Other sets of pasta batches 
using wheat flour were replaced with raw and germinated Egyptian 
clover seeds at ratios 5 %, 01%, 05% and 20%, respectively.  
      Chemical analysis: The seeds and samples of pasta before and after 
cooking were analyzed for moisture, ash, total protein and crude fiber 
according to the methods described in the A.O.A.C. (2000). Total 
carbohydrates were calculated by difference .Total phenolic was 
determined according to Singleton, et al., (1999), total flavonoids were 
measured according to Kumar et al .(2008) using the aluminum 
chloride colorimetric assay, and total  antioxidant activity was 
determined DPPH assay. The method is based upon the ability of test 
sample to scavenge the free radical 1,1 – diphenyl-2-picrylhydrazyl 
(DPPH) , mentioned by Joyeux et al.,(1995) . 
     Cooking quality of pasta :The cooking quality of pasta samples 
including the increase in weight , volume and cooking loss (%) were 
measured using the methods described by Lorenz et al .,(1979). 
      Organleptic evaluation :  pasta products were cooked in boiling 
water for 10 min without addition of salt, drained and kept in warm 
condition prior to testing. A panel consisting of ten members from Food 
Technology Research Institute evaluated the pasta samples for different 
sensory attributes such as appearance, color, flavor, tenderness and 
stickness according to the methods described by Matez (1969).  
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 Statistical analysis: 
       The obtained data from chemical  analysis and sensory evaluations 
were exposed to analysis of variance. Duncan

,
s  multiple range tests at 

(p  0.05) level was used to compare between means. The analysis was 
carried out using the PRO ANOVA Procedure of Statistical Analysis 
System (SAS, 1996).                                                  

Rusults And Discussion                                                                           
1-Chemical composition of raw materials: 
       Data presented in Table (1), show the chemical composition of 
materials used for the preparation of pasta. It could be demonstrated that 
germinated Egyptian clover seeds contained the highest values in 
protein, crude fiber and ash were 39.43, 12.22 and 3.99% followed by 
raw Egyptian clover seeds  were 36.6, 9.77 and 3.88% , respectively. 
Whereas it had  the lowest value in total carbohydrate , 36.1%.  On the 
other hand wheat flour 72%  extraction contained the highest value in 
total carbohydrate , 87.5%. These results are in agreement with those 
obtained by Abd El-Hamid et al., (1986); Mohamed (1998) ;Anon 
(2005); Farvili et al., (1997);  and  Lovis (2003). Also, results were 
agreement with those obtained by Torres et al., (2007) who reported 
that the sprout cowpeas seeds have high level of protein, starch and 
dietary fiber. 
Table (1): Chemical composition of raw materials used for the 
preparation of pasta  (%on dry weight basis). 

Samples Moisture Protein Fat 
Crud 

fiber 
Ash 

*Carbo

hydrats 

RECS 
18.26b 

0.21 

36.6b 

0.49 

9.34a 

0.03 

9.77b

 

3.88a 

0.01 

40.4b 

0.23 

GECS 
19.87a

 

39.43a

 

8.25b 

0.17 

12.22a

 

3.99a 

0.058 

36.1c 

0.46 

Wheat flour 

(72%) 

12c

 

10.87c

0.59 

0.8c 

0.06 

0.33c 

0.03 

0.46b

 

87.5a 

 

Data are expressed as mean values SE. 

RECS =  raw Egyptian clover seeds, GECS = germinated Egyptian clover seeds. 

*calculated by difference. 

       The results presented in Table (2) show the mineral contents of  raw 
materials ,it could be noticed that the mineral contents of germinated 
Egyptian clover seeds (GECS) had the highest content in Fe and Zn 
ranged from  17.16 and 9.67 mg/100g ,respectively followed by raw 
Egyptian clover seeds (RECS) 16.77 and 9.27 mg/100g ,respectively. 
Whereas the wheat flour 72% extraction  had the lowest content in Fe , 
Zn and  Ca ranged from  2.1 ,0.85 and 21.5 mg/100g  ,respectively . 
These results are in agreement with those reported by Anon (2005) and 
shahine (2009). 
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Table (2): Mineral content of raw materials used for the preparation 
of pasta (mg/100g). 

samples Fe Zn Ca 

RECS 16.77
a

0.44 9.27
a

0.20 631.4
a

34.76 

GECS 17.16
a

0.27 9.67
a

0.15 526.7
a

18.68 

Wheat flour 

(72%) 
2.1

b
0.088 0.85

b  
0.029 21.5

b  
0.29 

Data are expressed as mean values  SE. 

Table( 3): Antioxidant activity of raw materials used for the 
preparation of pasta (%on dry weight basis). 

Samples *DPPH Total phenols Flavonoids 

RECS 76.35
a

0.61 1.17
b

0.03 0.67
a  

0.03 

GECS 74.4
a

1.3 2.29
a

0.05 0.49
b  

0.07 

Wheat 

flour(72%) 45.2
b

 0.027
c

 0.06
c

 

Data are expressed as mean values  SE.   *DPPH = total antioxidant activity assay. 

        The antioxidant activity of raw materials  under investigation are 
presented in Table (3). It was noticed that both of RECS and GECS had 
the highest antioxidant activity which recorded 76.3 and74.4%, 
respectively compared to wheat flour 72% , 45.2%. Germinated 
Egyptian clover seeds had the highest value of total phenols (2.29%) 
while RECS had the highest value of flavonoids (0.67%). The results are 
in harmony to those of Oleszek and Stochmal (2002), Severino et al., 
(2007), Zinca , Thanaa et al., (2009) and Vizireanu (2013) . 
2-Organoleptic evaluation of pasta samples: 
        From the results presented  in Table( 4)  it could  be noticed that 
pasta produced from wheat flour (72%)  extraction substituation with 
RECS until level 5%  was characterized by the highest acceptability 
compared to the control and other treatments , this may be due to the 
colloidal nature of the Egyptian clover seeds. And the total acceptability 
of cooked pasta samples in general, was decreased with increasing levels 
of addition of different additives to wheat flour as 5%, 10%, 15% and 
20%, respectively. Also, it was noticed that pasta produced from wheat 
flour (72%)  extraction  was substituation with raw RECS until level 
15%  and GECS until level 10%  have good overall acceptability , so the 
levels of 15% for  RECS and 10% of GECS were selected with their 
control to continue the investigation. In order to study their physical 
properties , chemical composition and antioxidant activity. These results 
were in a good agreement with Abd-El Rahman (1994) and Feillet and 
Dexter (1996), who reported that protein content is the primary factor 
influencing in pasta quality and the gluten strength is an important 
secondary factor. 
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Table (4): Organoleptic evaluation of cooked pasta samples .  

Treatment 
Appearance 

(20 ) 

Color         

(20 ) 

Flavor             

( 20) 

Tenderness 

(25) 

Stickness 

(15) 

Total score 

(100) 

Control100% 

wheat flour  
17.33

ab
±0.33

 18.33
a

±
0.33

 
18.33

ab

±0.33
 21.33abc±1.20 12.3

bc 

±0.66
 87.62

ab
±2.02 

5%RECS 

+95%wheat 

flour  

18
a
±1.0

 18.47
a

±0.290
 

18.5
a
 

±0.288
 23.43

a
±0.29

 
14

a
±0.57

 
92.4

a
±1.44 

10%RECS 

+90%wheat 

flour 

17
ab

±0.57
 17

ab
 

±1.15
 

17
bcd

 

±1.0
 22

ab
±1.15

 
13

ab
±1.15

 
86

bc
±4.04 

15%RECS 

+85%wheat   

flour 

16.3
bc

±0.65
 17.3

a
 

±0.33
 

17.33
abc

±0.33
 20.8

bc
±0.611

 12.17
bc

 

±0.600
 83.9

bc
±1.15 

20%RECS 

+80%wheat 

flour 

14.73cd±0.266 15.6
bc

±0.305
 

15.47
e
 

±0.29
 19.2

cd
±0.200

 10.87
c 

±0.52
 75.87

d
±0.52 

5%GECS 

+95%wheat 

flour) 

16
bcd

±0.00
 18

a
 

±0.57
 

16
de

 

±0.00
 21

bc
±0.57

 13
ab 

±0.57
 84

bc
±0.57 

10%GECS 

+90%wheat   

flour) 

15.93
bcd

±0.5

8
 

17a
b
 

±0.577
 

15.73
de

±0.266
 20.87

bc
±0.59

 12
bc 

±0.57
 81.53

c
±1.24 

15%GECS 

+85% wheat 

flour 

14.53
d
±0.29

 14.4
c 

±0.296
 

13.3
f 

±0.650
 

17.13
de

±0.59

2
 

12.6
ab 

±0.305
 

71.96
d
±1.00 

 

20%GECS 

+80% wheat 

flour 

12.93e±0.520 12.8
d
 

±0.416
 

12.6
f 

±0.305
 15.2

e
±0.757

 12.2
bc

 

±0.416
 

65.73
e
 

±1.507
 

Data are expressed as mean values  SE 
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Table (5): Chemical composition of pasta samples (% on dry weight 

basis). 

Treatment 

Before cooking After cooking 

Control 
15% 

RECS 

10% 

GECS 
Control 

15% 

RECS 

10% 

GECS 

Moisture 
8.66c

 

5.8d

 

6.06d

 

10.4b

 

8.79c

 

11.62a

 

Protein 
11.5c

 

15.24a

 

14.46b

 

9.5d

 

14.49b

 

14.0b

 

Fat 
0.85d

 

2.73a

 

1.81b

 

0.71d

 

1.73b

 

1.17c

 

Crude fiber 
0.57c

 

1.69a

 

1.6a

 

0.47c

 

1.48ab

 

1.23b

 

Ash 
0.51c

 

1.13a

 

0.99ab

 

0.56c

 

0.86b

 

0.83b

 

*Carbohydrates 
86.5b

 

79.2e

 

81.14d

 

88.7a

 

81.44c

 

82.7c

 
Data are expressed as mean values  SE. 

*calculated by difference. 

3-Gross chemical composition of pasta samples before and after 
cooking : 
        Data given in Table (5) illustrate the effect of adding different 
substitution on the chemical composition of pasta made from wheat flour 
72% before and after cooking. The moisture content before cooking 
decreased in all pasta samples of 15%RECS and 10%GECS compared 
with control pasta made from 100% wheat flour , the moisture content 
slightly decreased with increasing the percentage of substitution . This 
was due to different moisture contents of the substitution used in pasta 
mixtures, the moisture content in all samples after cooking was 
relatively higher than that before cooking because boiling pasta in water 
during cooking process increased its water content. Regarding protein, 
fat, fiber and ash contents increased as the levels of substitution 
increased, while carbohydrates contents decreased as the levels of 
substitution increased. 
       Concerning  chemical composition of pasta samples before and after 
cooking  it could be observed from Table (5)  that , pasta sample made 
from 15% RECS contained the highest protein , fat ,fiber and ash 
contents before and after cooking  (15.24, 2.73, 1.69 and 1.13 %) (14.49, 
1.73, 1.48 and 0.86%) ,respectively. While the substitution of different 
concentrations 15% RECS and 10% GECS caused a decrease in 
carbohydrates in both raw and cooked pasta samples (79.21% and 
81.14%) (81.44% and 82.77%) ,respectively . Data are on line with those 
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of Tarzi et al., 2012,  who found that the percentage of protein,crude oil 
and ash in control pasta (100% wheat flour) were 11.41,0.51 and 
0.68%,respectively. 
Table (6) : Minerals content of pasta samples (mg/100g). 

Treatment 

Before cooking After cooking 

Control 
15% 

RECS 

10% 

GECS 
Control 

15% 

RECS 

10% 

GECS 

Fe 
2.95

c

 

5.54
a

 

4.66
b

 

3.19
c

 

4.49
b

 

4.03
b

 

Zn 
0.96

d

 

2.22
a

 

1.71
bc

 

1.14
d

 

1.79
b

 

1.33
cd

 

Ca 
20.8

e

 

112.6
a

 

67.17
c

 

21.3
e

 

102
b

 

61.67
d

 
Data are expressed as mean values  SE. 
        Results mentioned in Table (6) show the minerals contents of pasta 
samples before and after cooking ,it could be observed that the pasta  
product of 15%RECS had the highest content in Fe, Zn and Ca before 
and after cooking (5.54, 2.22 and 112.63 mg/100g)  (4.49, 1.79 and 102 
mg/100g ) before and after cooking ,respectively followed by pasta  
product of 10%GECS (4.6, 1.7 and 67.17 mg/100g ) (4.03, 1.33 and 
61.67 mg/100g) before and after cooking) ,respectively when compared 
with control pasta (2.95, 0.96 and 20.8 mg/100g) (3.19, 1.14 and 21.3 
mg/100g) before and after cooking ,respectively.  Hence, pasta 
containing Egyptian clover seeds are favorable than control pasta 
because of their high content of important  minerals. 
Table (7): Antioxidant activity of pasta samples (% on dry weight 
basis). 

Treatment 

Before cooking After cooking 

Control 
15% 

RECS 

10% 

GECS 
Control 

15% 

RECS 

10% 

GECS 

*DPPH 
43.2

b

 

55.2
a

 

53.0
a

 

35.04
a

 

51.8
a

 

51.22
a

 

Total 

phenols 

0.06
e

 

0.18
cd

 

0.23
bc

 

0.07
ed

 

0.82
a

 

0.30
b
 

 

Flavonoids 
0.04

d
 

0.00
 

0.16
a

 

0.08
c

 

0.03
d

 

0.13
b

 

0.08
c

 

Data are expressed as mean values SE. * DPPH = total antioxidant activity assay                                

      Data presented in Table (7) show antioxidant activity of pasta 
samples before and after cooking (DPPH, Total phenols and flavonoids) 
as % on dry weight basis .It could be observed that the antioxidant 
activity of pasta samples before and after cooking were higher in both of 
all samples with different  substitution compared with pasta made from 
100% wheat flour (control sample ) .Adding different Egyptian clover 
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seeds( raw and germinated ) to wheat flour 72% extraction caused an 
increase in total antioxidant content . The  highest  total antioxidant 
content was achieved by adding 15% RECS to wheat flour 72% 
extraction . The order of antioxidant activity was 15% RECS  
10%GECS  control .The present results reported that the  increase in 
total phenols content was observed after cooking, these data  are in 
harmony to those of Gallegos-Infant et al., (2010)  who found that  
temperature  affects on the total phenolic content positively in spaghetti 
pasta , higher temperatures, higher phenolic contents were observed.  
Table ( 8 ): Cooking qualities of cooked pasta samples (%) . 

Treatment Initial weight 

(gm) 

Weight after 

cooking (gm) 

Increase in 

weight (%) 

Initial volume 

(cm)3 

Volume after 

cooking (cm)3 

Increae in 

volume % 

Cooking 

loss (%) 

Control 
10 19.2a  92a  7 14b  100b  

16.8a

 

15%RECS 
10 20.6a  106a  7 18a  

157.1a

 

9.9b

 

10%GECS 
10 20.5a  105a  7 17.5a  

150a

 

8.5c

 

Data are expressed as mean values  SE.  

4-  Cooking qualities of cooked pasta samples:   
         Results in Table (8) illustrate the effects of different substitution at 
different levels to wheat flour (72%) on cooking quality of pasta samples 
(increase in weight, increase in volume, and cooking loss) during 
cooking process. The results show that both of all the substitution used 
caused a gradual increase in weight and volume of cooked pasta. 
Cooking of control pasta sample made from 100% Wheat flour caused 
92% Increase in weight and 100% Increase in volume ,while the pasta 
substitution with (15% RECS) had the higher increase in weight and 
volume compared with control were 106%and 157.1% ,respectively 
followed by pasta substitution with (10% GECS) of wheat flour were 
105% and 150% ,respectively. It was observed that the increase in 
weight appeared to be correlated with that in volume because the 
Increase in weight in grams could be considered at the same time as an 
Increase in volume. 
Cooking loss is the percentage of cooked residue in water, which was a 
measure of dissolved solids and could be taken as an indicator of the 
disintegration degree during the cooking process. Results in Table (8) 
showed that pasta samples substitution with (10% GECS) had the lowest 
value in cooking loss (8.5%) followed by pasta samples pasta 
substitution with (15% RECS) were 9.9% compared with control was 
16.8 % .These results were in accordance with the results mentioned by 
Grzybowski and Donnelly (1979) ,who found that protein quantity and 
quality were also significant factors affecting cooking quality 
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particularly with respect to the maintenance of firmness and cooking 
stability . 
Conclusion: 
     The results indicate that raw and germinated Egyptian clover seeds as 
a natural nutritional additives should be added to pasta industry to 
improve the quality product and increase  the  nutritional value.  
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.تأثيز إضافت بذور البزسين الوصزى الخام و الونبتت علي جودة الوكزونت  

 
 غادة حسين حاهذ إسواعيل

يصش. –انجيضج  –يشكض انثحٕز انضساعيح  –يعٓذ تحٕز ذكُٕنٕجيا الاغزيح –قسى تحٕز الاغزيح انخاصح ٔ انرغزيح   

 

ٔ رنك لآَا يُخفضح  عانىدٔل انذعرثش انًكشَٔح ْٗ انغزاء انشئيسٗ فٗ انعذيذ يٍ          

ذى عًم عيُاخ يٍ انًكشَٔح  نزانكانركهفح ٔ سٓهح انرحضيش ٔنٓا فرشج صلاحيح طٕيهّ . ٔ

 اسرثذال %( تُسة27تإضافح تزٔس انثشسيى انًصشٖ انخاو ٔ انًُثرح ٔ خهطٓا يع دقيق انقًح) 

هٗ انرٕانٗ ٔرنك يٍ تزٔس انثشسيى انًصشٖ انخاو ٔ انًُثرح ع % نكم 71 ،05 ،01 ، 5يخرهفح 

اٌ يُرجاخ  ٔ نقذ أضحد انُرائجنهٕصٕل لافضم عيُاخ يكشَٔح يٍ َاحيح انرقيى انحسٗ ،

% تزٔس 01انًصُعح يٍ  % يٍ تزٔس انثشسيى انًصشٖ انخاو 05ٔانًكشَٔح انًصُعح تإضافح 

شكيضاخ عطيرا قثٕل جيذ فٗ انرقيى انحسٗ ، نزنك ذى اخرياس ْزِ انرأ قذ انثشسيى انًصشٖ انًُثرح

 . يع انكُرشٔل نركًهح الاخرثاساخ عهيٓا

% يٍ تزٔس انثشسيى انًصشٖ  05َرائج انذساسح أٌ انًكشَٔح انًصُعح ئٍ نقذ أضحد        

يضا انًحرٕٖ يٍ أنياف ٔ انشياد ٔ ٗ َسثح يٍ انثشٔذيٍ ٔ انذٌْٕ ٔالأانخاو أحرٕخ عهٗ أعه

%  تزٔس 01انعُاصشانًعذَيح ٔ رنك قثم ٔ تعذ انطثخ يرثعٓا يُرجاخ انًكشَٔح انًصُعح يٍ 

 انثشسيى انًصشٖ انًُثرح .

ٌ أعهٗ يحرٕٖ نًضاداخ الاكسذج انكهيح كاٌ فٗ يُرجاخ انًكشَٔح انًصُعح أٔجذ كًا        

شاط انًضاد الاكسذج كالاذٗ % يٍ تزٔس انثشسيى انًصشٖ انخاو ٔكاٌ ذشذية انُ 05يٍ 

نعيُح %  تزٔس انثشسيى انًصشٖ انًُثرح ثى ا01% يٍ تزٔس انثشسيى انًصشٖ انخاو ثى  05

قثم ٔ تعذ انطثخ عهٗ  %(  05.7، 50.77، 50.5) ، (٪  50.7 ،  50.15، 55.7 انضاتطح )

صٌ ٔ انحجى % تزٔس تشسيى خاو أظٓشخ أعهٗ صيادج فٗ ان05ٕ، انًكشَٔح انًذعًح ب  انرٕانٗ

% تزٔس انثشسيى انًصشٖ انًُثرح 01تعذ انطثخ يقاسَا تانكُرشٔل ٔ كاَد انًكشَٔح انًذعًح ب 

 %. 5.5أقم يعذل نهفقذ أثُاء انطثخ

أٌ إضافح تزٔس انثشسيى انخاو ٔ انًُثرح إنٗ دقيق انقًح نعًم  إنٗ انذساسح كًا خهصد       

، خٕاص جٕدج انًكشَٔح ، انرقيى انحسٗ ٔ ٌ يحسٍ يٍ انرشكية انكيًأٖأانًكشَٔح يًكٍ 

نزا يًكٍ انرٕصيح تأٌ  تزٔس  انًحرٕٖ انكهٗ يٍ يضاداخ الاكسذج نعيُاخ انًكشَٔح انُاذجح ،

ٔ راخ قيًح غزائيح عانيح يجة أٌ ذضاف طثيعيح انثشسيى انخاو ٔ انًُثرح كإضافاخ غزائيح 

 يًرّ انغزائيح.انًُرج انُٓائٗ ٔصيادج ق جٕدج نصُاعح انًكشَٔح نرحسيٍ
 


