
J. of Food and Dairy Sci., Mansoura Univ., Vol 10 (9):297-301, 2019 

Journal of Food and Dairy Sciences 
 

Journal homepage: www.jfds.mans.edu.eg 

Available online at: www. jfds.journals.ekb.eg  

 

 * Corresponding author. 

E-mail address: Lamiaa_egy@yahoo.com 
DOI: 10.21608/jfds.2019.54517  

 

The Use of Vitex agnus-castus to Produce Functional Stirred Yoghurt 

Lamiaa I. El-Nawasany
* 

Animal Production Research Institute, Agricultural Research Center 
 

 
Cross Mark 

 

ABSTRACT 
 

Stirred yoghurt was prepared from cow's milk supplemented with different levels (0.5, 1.0, 1.5 and 

2.0% w/v) of Vitex agnus-castus (VAC). The chemical composition, rheological properties, microbiological 

quality and sensorial attributes were evaluated in fresh and cold stored product. The addition of VAC 

increased total solids, fat, ash, TVFA, Ca, Mg, Fe and pH of the product. The addition of VAC had no effect 

on protein content and acidity, while it increased significantly the apparent viscosity and water holding 

capacity (WHC) of the prepared fresh and stored yoghurt. Total bacterial count (TBC) and count of yeasts 

and moulds (YMC) were almost less in the fresh and stored VAC supplemented samples. The taste of plant 

appeared clearly in the fresh yoghurt, whereas it disappeared by advancing storage period to give pleasant 

and accepted product. 

Keywords: Vitex agnus-castus, Composition, Quality, Stirred yoghurt. 
 

INTRODUCTION 
 

It is well-known that yoghurt is recognised as a 

nutritious and healthy fermented dairy product in Egypt as 

well as in different regions in the world. In addition, 

yoghurt and its related products have recently a growing 

area of interest based on their concenience and ability to 

deliver more nutritional and health benefits via some 

additives and some other live micro-organisms (Allgeyer et 

al., 2010; Granato et al., 2010 ; Han et al., 2012 ; Freitas et 

al., 2015 and Fazilah et al., 2018). It protects the body 

from under and over nutrition, including musckeletal 

impairment, immunosencence, cardiometabolic diseases, 

and cognitive impairment (El-Abbadi et al., 2014). 

Consumption of yoghurt has a positive effect on the lipid 

profile in plasma of healthy women (Elmadfa, 2006). 

Vitex agnus castus (VAC) is deciduous shrub that 

is native to Mediterranean countries and central Asia. The 

popularity of this plant is mainly due to using it in female 

disorders especially disorders linked with female 

reproductive system (Vimal et al., 2011) and in general for 

its pharmaceutical and health benefits. It contains 

dopaminergic compounds which are important for 

improving premenstrual syndrome (Mayo and Facog, 

1998 ; Wuttke et al., 2003 and Daniete et al., 2005). It has 

exhibited prgesteronic and estrogenic properties, so we 

should avoid it during pregnancy (Niroumand et al., 2018).  

VAC is used in many diseases as antiandrogenic, 

anti-inflammatory, analgesic, hepatoprotective and 

anxiolytic because it contains vitex, nishindaside and 

negundoside (Vimal et al., 2011 ; Kuruuzum-Uz et al. 

2008). It effective also for psychological symptoms 

(Atmaca et al., 2003). This plant is rich in flavonoid 

derivatives, which have high antioxidant (Kuruuzum-Uz et 

al., 2008). 

VAC contains a variety of potential bioactive 

molecules, such as iridoids, flavonoids, diterpeoids, 

derivatives and phytosterodids which are anti-

inflammatory, antihistaminic, antioxidant, hepatoprotective, 

antihistaminic and antihistaminic properties (Meena et al., 

2011). Oil of this plant has an important role for 

antibacterial activities and anti-fungal activities (Ghannadi 

et al., 2012 and Asdadi et al., 2014). 

The German commission E recommends 30-40 mg 

of dried fruit extract daily from VAC (Niroumand et al., 

2018). 

Therefore, the objective of the present work was to 

produce a healthy yoghurt for women since it was reported 

as mentioned before that VAC has a significant medical 

role as antiandrogenic, anti-inflammatory, analgesic and 

hepatoprotective as well as it has exhibited progesteronic 

and estrogenic properties. Impact of VAC on composition, 

properties and quality of the prepared stirred yoghurt was 

taken into consideration. 
 

MATERIALS AND METHODS 
 

Materials: 

Fresh cow's milk was obtained from the herd of 

Sakha Experimental Station. The chemical composition of 

standardized milk (4% fat) used to make stirred yoghurt 

was fat 4%, total protein 3.51%, ash 0.72%, total solids 

12.23%, whereas its acidity was 0.18% and pH was 6.5. 

Yoghurt starter culture consisting of Streptococcus 

thermophilus & Lactobacillus delbrueeckii sub ssp. 

bulgaricus (DVS) was obtained from Chr. Hansen's 

Laboratories Copenhagen, Denmark. Gelatin was obtained 

from Misr Food additives Comp. (MIFAD), Cairo.  

The flowering stems (flower, leaves and twigs) of 

VAC were obtained from El-Sadat city, Menofyia 



Lamiaa I. El-Nawasany 

298 

Governorate, Egypt. The fruits were collected from the tree 

early in the morning at the end of the flowering stage that 

took place in November. 

Methods: 

Preparation of VAC: 

The collected samples (mainly the fruiting tops and 

leaves) were air dried in a ventilated oven at 45
o
C then the 

grinding was done by the mill and kept in paper bags. The 

chemical composition of VAC used in making yoghurt 

was TP 16.95%, fat 4.07%, fiber 31.5% and ash 8.95%. 

Stirred yoghurt manufacture : 

Stirred yoghurt was made from cow's milk as 

mainly described by Tamime and Robinson (1999). Milk 

samples were heated at 90
o
C for 10 min, 0.5% gelatin and 

5% sugar were added and then cooled to 42
o
C (control) 

and to 60
o
C for VAC addition at the ratio of 0.5, 1.0, 1.5 

and 2.0% (A1, A2, A3 and A4) and then cooled to 42
o
C. 

Milk samples from different treatments were inoculated 

with yoghurt starter culture and incubated at the same 

temperature to rich pH ~4.6. The prepared samples were 

stirred before filling into 100 ml plastic cups and then 

cooled to 4
o
C. Three replicates were done from each 

treatment. The resultant yoghurt samples were stored at 

4
o
C for 15 days. 

Chemical and physicochemical analysis: 

Total protein, ash, fat contents and titratable acidity 

(as lactic acid) were determined according to AOAC 

(2005). The pH value was measured using pocket pH 

meter (I Scientific, USA, Model Ia125). Ca, Co, Ni, Mg, Fe 

and Zn were determined by atomic absorption according to 

the method mentioned by Sparks (1996). TVFA content 

was determined by a direct distillation method according to 

Kossikowski (1978). The results were expressed as ml 0.1 

N NaOH/100 g stirred yoghurt. 

Viscosity and water holding capacity (WHC): 

The apparent viscosity of the mixtures was 

evaluated by means of a digital Brook Field Viscometer 

(Model LVDV-E), Brook Field Engineering Laboratories, 

(Inc. USA), using ultra low adapter (ULA) unit altached to 

the viscometer as described by Khalifa and Ghanimah 

(2013). Samples were tested in triplicate at 5±1
o
C with 

spindle No. 64. The viscosity reading was recorded as 

centipoises (CP). 

The water holding capacity (WHC) of yoghurt was 

measured by centrifugation of five gram yoghurt sample at 

4500 rpm for 30 min at 10
o
C (Jouan, MR 1822, France). 

The WHC was calculated (Isanga and Zhang, 2009) as 

follows: 

WHC (%) = 1- (W1 / W2) x 100 

Where, W1 = weight of whey after centrifugation 

 W2 =- yoghurt samples weight  

Microbiological analysis: 

Total bacterial count (TBC): 

It was determined according to Difico manual 

(1984), using tryptone Glucose Extract Agar medium 

(TGEA). The plates were incubated at 32
o
C for 2-3 days. 

Yeasts and moulds count (YMC): 

Count of yeasts and moulds was determined 

according to Luck and Govorn (1990) using potato 

dextrose agar (PDA) medium. 

Sensory evaluation: 

The organoleptic properties of the prepared stirred 

yoghurt were mainly assessed according to the sensory 

scheme given by El-Shibiny et al. (1979). In this respect, 

40 points were given for body and texture including 

general appearance (10 points), viscosity (10 points), 

smoothness (10 points) and wheying-off (10 points). The 

flavour attributes (60 points) were evaluated taking into 

consideration giving the maximum attainable score of 10 

points for each of acid, bitterness, flat, foreign, cocked and 

unclean. The fresh and stored samples were evaluated by 

ten panelists. 

Statistical analysis: 

All measurements were done in triplicates and data 

were reported as meas±SE. Analysis of variance and 

Duncan’s test were carried out according to SPSS 

computer program (SPSS, 1999) 
 

RESULTS AND DISCUSSION 
 

Table (1) shows that increasing the amount of VAC 

added increased significantly (P≤0.05) the TS content. 

Such increase of TS may be due to the amount of fiber in 

VAC. The total protein was not affected by adding the 

plant (P>0.05). However, the more fat in stirred yoghurt at 

high concentration of plant added may be due to release of 

oil at high concentration. The plant has many minerals like 

calcium and zinc (El-Abbadi et al., 2014). So, 

concentration of ash in stirred yoghurt increased by 

increasing plant concentration in the prepared yoghurt. The 

results of TVFA in the VAC treated samples increased 

significantly, the highest results were at the highest VAC 

concentration. VAC contains linoleic acid, which can bind 

to estrogen receptors and induce certain estrogen incurable 

genes (Liu et al., 2004). VAC rich also with sabinene, 1, 8 

– cineole and α-pinene (Stojkovic et al., 2011).  

It may be of interest to note that the prementioned 

changes in the chemical composition of stirred yoghurt as 

affected by the addition of VAC were recorded also in the 

stored yoghurt samples. However, the noticed changes – 

on storage – could be attributed to loss of moisture with 

advancing storage which increased TS, protein, fat and ash 

contents of the product, while more TVFA were liberated 

in the stored samples. Such changes were recorded with 

different rates in the untreated (control) and VAC-treated 

samples. 

Table (2) indicates that the addition of VAC 

increased minerals content of stirred yoghurt. Increasing 

the amount of VAC increased Ca, Mg, Fe and Zn content 

of the product but there were no changes in Co and Ni. 

Such increases of minerals agrees with the trend of data 

given in Table (1) for ash content. Richness of VAC with 

minerals was responsible for the recorded data of yoghurt. 

Ozkaya et al. (2013) gave more details about elements 

content of VAC.  
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Table 1. Changes in total solids, total protein, fat, ash and TVFA (ml 0.1 N NaOH/100 g) of stirred yoghurt when 

fresh and at 7  and 15 days of cold storage as affected by VAC (%) (Average±SE of 3 replicates). 

Storage 

period (days) 
C A1 A2 A3 A4 

Total solids (%) 

Fresh 

7 

15 

12.65±0.08
e
 

13.23±0.14
e
 

13.41±0.20
e
 

12.92±0.15
d
 

13.40±0.09
d
 

13.68±0.12
d
 

13.26±0.05
c
 

13.49±0.09
c
 

13.54±0.12
c
 

13.42±0.20
b
 

13.65±0.08
b
 

13.70±0.08
b
 

13.53±0.09
a
 

13.89±0.12
a
 

14.08±0.16
a
 

Total protein (%) 

Fresh 

7 

15 

5.12±0.07
a
 

5.23±0.12
a
 

5.69±0.17
a
 

5.09±0.20
a
 

5.24±0.26
a
 

5.62±0.18
a
 

5.14±0.12
a
 

5.22±0.14
a
 

5.65±0.18
a
 

5.14±0.17
a
 

5.28±0.20
a
 

5.65±0.30
a
 

5.15±0.08
a
 

5.28±0.27
a
 

5.87±0.13
a
 

Fat (%) 

Fresh 

7 

15 

3.12±0.03
c
 

3.14±0.05
d
 

3.23±0.04
d
 

3.13±0.02
c
 

3.17±0.06
c
 

3.22±0.05
d
 

3.31±0.05
c
 

3.28±0.01
c
 

3.40±0.05
c
 

3.42±0.07
b
 

3.44±0.02
b
 

3.51±0.09
b
 

3.61±0.04
a
 

3.62±0.81
a
 

3.70±0.12
a
 

Ash (%) 

Fresh 

7 

15 

0.67±0.08
d
 

0.68±0.07
d
 

0.70±0.04
d
 

0.69±0.03
c
 

0.72±0.02
c
 

0.74±0.04
c
 

0.70±0.01
c
 

0.73±0.06
c
 

0.76±0.08
b
 

0.73±0.09
b
 

0.75±0.43
b
 

0.80±0.07
a
 

0.75±0.10
a
 

0.78±0.03
a
 

0.80±0.08
a
 

TVFA (ml 0.1 N NaOH/100 g) 

Fresh 

7 

15 

0.17±0.12
d
 

0.22±0.18
c
 

0.22±0.04
d
 

0.275±0.07
c
 

0.360±0.23
b
 

0.363±0.12
c
 

0.333±0.09
b
 

0.360±0.08
b
 

0.484±0.06
a
 

0.333±0.12
b
 

0.484±0.05
a
 

0.605±0.12
a
 

0.484±0.16
a
 

0.513±0.09
a
 

0.605±0.00
a
 

* C, control and A1, A2, A3 and A4 represent 0.5, 1.0, 1.5 and 2% of VAC, respectively. 

Averages (a, b …. etc) within the same row with different superscripts differed significantly (P≤0.05). 

 

Table 2. Effect of VAC on the Ca, Mg, Fe, Zn, Co and 

Ni contents of the fresh stirred yoghurt. 
 C A1 A2 A3 A4 

Ca 

Mg 

Fe 

Zn 

Co 

Ni 

205 

18.6 

0.1 

0.6 

0.0 

0.0 

221 

21.2 

0.18 

0.6 

0.0 

0.0 

224 

24.4 

0.21 

0.6 

0.0 

0.0 

230 

29.6 

0.24 

0.8 

0.0 

0.0 

235 

33.2 

0.28 

0.8 

0.0 

0.0 
* See legend to Table (1) for details. 
 

The pH value and acidity (%): 

The results in Table (3) showed that there was some 

change in pH and acidity when VAC was used. It 

increased pH and decreased acidity by increasing VAC 

concentration. The values of them were insignificantly 

(P>0.05) different in C and A1 while a significant increase 

in pH and decrease in acidity were noticed at the highest 

VAC addition. This was true in fresh and stored samples. 

However, a gradual decrease in pH and increase in acidity 

were recorded with advancing storage. These changes 

seem to be affected by the amount of VAC added.  
 

Table 3. Changes in pH and acidity of stirred yoghurt 

when fresh and at 7 and 15 days of cold 

storage as affected by VAC (%) and cold 

storage (Average±SE of 3 replicates). 
Storage 

period 

(days) 

C A1 A2 A3 A4 

pH value 

Fresh 
7 

15 

4.73±0.21b 
4.45±0.30b 

4.28±0.18c 

4.76±0.08b 
4.46±0.13b 

4.30±0.14b 

4.82±0.09a 
4.54±0.15a 

4.32±0.21b 

4.85±0.09a 
4.54±0.04a 

4.38±0.11a 

4.90±0.09a 
4.59±0.18a 

4.43±0.20a 

Acidity (%) 

Fresh 

7 

15 

0.65±0.12a 

0.69±0.18a 

0.73±0.04a 

0.65±0.08a 

0.70±0.13a 

0.72±0.20a 

0.63±0.12a 

0.68±0.09a 

0.73±0.12a 

0.61±0.20b 

0.68±0.14a 

0.70±0.16ab 

0.59±0.09b 

0.66±0.04b 

0.68±0.15b 

* See legend to Table (1) for details. 

Viscosity and water holding capacity (WHC): 

Table (4) shows that the apparent viscosity of all 

VAC supplemented yoghurt was significantly higher than 

the control whereas viscosity was increased with the 

increase in the percentage of the added VAC. Also the 

viscosity of yoghurt from different treatment increased 

with advancing storage. 
Table (4) shows also that water holding capacity 

(WHC%) increased (P≤0.05) with increase concentration 
of VAC. Also, decreased with advancing storage. 

The changing in viscosity and WHC may be due to 
increased content of total solids that proportional with the 
amount of VAC added. Also, the low pH should be taken 
into consideration in this respect. The pith cells of VAC 
contain starch (Dogan et al. 2008). The starch bind more 
water and increase viscosity (Tamime and Robinson, 1999). 
 

Table 4. Changes in viscosity and water holding 

capacity (%) of stirred yoghurt when fresh 

and at 7 and 15 days of cold storage as 

affected by VAC (%) (Average±SE of 3 

replicates). 
Storage 

period 

(days) 

C A1 A2 A3 A4 

Viscosity (cp) 

Fresh 

7 
15 

1501±0.12e 

2210±0.18e 
2611±0.04e 

1720±0.11d 

2325±0.30d 
3805±0.11d 

1805±0.31c 

2402±0.08c 
2921±0.19c 

1910±0.28b 

2559±0.11b 
3101±0.02b 

2015±0.19a 

2809±0.21a 
3251±0.19a 

WHC (%) 

Fresh 
7 

15 

56.9±0.24d 
55.7±0.33d 

54.6±0.14d 

57.9±0.25c 
56.6±0.23c 

55.7±0.35c 

60.8±0.40b 
58.3±0.32b 

57.4±0.27b 

61.2±0.19ab 
59.5±0.38ab 

58.7±0.40a 

62.9±0.28a 
61.0±0.15a 

59.3±0.43a 

* See legend to Table (1) for details. 
 

Total bacterial count (TBC) and counts of yeast & 

moulds (YMC): 

Table (5) reveals TBC and YMC of fresh and 

stored stirred yoghurt as affected by supplementation with 



Lamiaa I. El-Nawasany 

300 

VAC. Such counts were significantly (P<0.05) decreased 

when VAC was used at higher concentrations (A3 and A4 

treatments). This was true in fresh and stored yoghurt 

samples and could be due to the antimicrobial impact of 

VAC (Meana et al., 2011). A gradual increase in the 

counts were recorded during storage reaching the 

maximum counts at the end of storage period. The rate of 

increase was more pronounced in the control samples 

confirming impact of VAC as a antimicrobial agent in this 

respect. 
 

Table 5. Effect of VAC on total bacterial count and 

yeast  and moulds count (log CFU/g) of stirred 

yoghurt when fresh and at 7 and 15 days of 

cold storage (Average±SE of 3 replicates) 
Storage 

period 

(days) 

C A1 A2 A3 A4 

Total bacterial count 

Fresh 

7 
15 

6.12±0.11a 

6.73±0.18a 
6.95±0.06a 

6.09±0.21a 

6.61±0.33ab 
6.81±0.18b 

6.03±0.18ab 

6.54±0.09b 
6.73±0.31c 

6.01±0.21b 

6.44±0.08c 
6.51±0.11d 

5.95±0.11b 

6.31±0.14d 
6.36±0.20e 

Yeast & mould count 

Fresh 

7 
15 

4.32±0.13a 

5.11±0.20a 
6.25±0.16a 

4.33±0.12a 

5.00±0.18b 
5.95±0.11b 

4.21±0.09b 

4.81±0.11c 
5.11±0.23c 

4.03±0.18c 

4.70±0.15c 
4.81±0.28d 

4.01±0.11c 

4.52±0.09e 
4.63±0.17e 

* See legend to Table (1) for details. 
 

Organoleptic properties: 

Table (6) reveals that the fresh control and samples 

from treatments A1 and A2 had significant higher score for 

body and texture since much lower scores were given for 

treatments A3 and A4. This was also noticed in 7 and 15 

days old product which could be attributed to the product 

supplemented with more VAC (Treatments A3 and A4) 

was more viscous and its appearance was not pleasant as 

that of the control. The control, A1 and A2 samples were 

characterized by smooth body and silky texture. 
 

Table 6. Organoleptic properties of stirred yoghurt as 

affected by added VAC when fresh and at 7 

and 15 days of cold storage. (Average±SE of 10 

panelists) 
 C A1 A2 A3 A4 

Fresh 
Body & texture 

(40) 

Flavour (60) 
Totalscore (100) 

39.30±0.21a 
57.53±0.12a 

96.83±0.09a 

39.35±0.28a 
57.10±0.21a 

96.45±0.14a 

38.70±0.11a 
55.20±0.21b 

93.90±0.23b 

35.25±0.41b 
50.20±0.31e 

85.25±0.23c 

30.10±0.09c 
45.10±0.12d 

75.20±0.13d 

7 days 

Body & texture 

(40) 
Flavour (60) 

Totalscore (100) 

38.21±0.18a 

56.40±0.11a 

94.61±0.18a 

38.40±0.03a 

55.30±0.09a 

93.70±0.14a 

38.55±0.12a 
54.10±0.18b 
92.65±0.08

ab
 

35.55±0.13b 

55.45±0.23a 

91.00±0.22b 

35.10±10.22
b
 

52.11±0.11c 

87.20±0.08c 

15 days 
Body&texture 

(40) 

Flavour (60) 
Totalscore (100) 

35.10±0.13a 
54.30±0.09a 

89.40±0.11a 

36.35±0.21a 
54.45±0.13a 

90.80±0.18a 

35.45±0.24a 
54.50±0.04a 

89.95±0.23a 

32.10±0.18b 
52.55±0.08b 

84.65±0.08b 

31.85±0.11b 
50.10±0.15b 

81.95±0.12c 

* See legend to Table (1) for details. 
 

On the other hand, the fresh control (Table 6) 

ranked the maximum score for flavour, whereas a gradual 

and significant decrease in the scoring points were noticed 

with increasing the amount of VAC added. The taste of the 

used VAC may be responsible for the unpleasant taste of 

the fresh product that was rejected by some panelists. Such 

taste may be due to presence of flavonoids  (Vitexin, 

casticin), iridoid glycoside (agnuside, aucubin) P-

hydroxybenzoic acid, alkaloids, essential oils and fatty oils 

(Zsuzsanna et al., 2007). 

In general, the scores given for the body and texture 

of the stored product were almost less than the feresh one, 

whereas much improvement in the flavour was noticed 

during storage. This may be due to formation of more acid 

and flavour components of yoghurt which overcome the 

taste of VAC. 

In conclusion, VAC can be used successfully at the 

level of 1% in making stirred yoghurt. If the high 

concentration 2% is used for its importance, it is preferred 

to cold store the product to improve its flavour. 
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 استخدام نبات كف مريم فى تصنيع يىجىرت وظيفى
 لمياء ابراهيم النىسانى

 معهد بحىث الانتاج الحيىانى ، مركز البحىث الزراعية
 

لوشكببث الفؼبلت فٔ اع ، ّهي أُن ركف هشين شديشة ػطشيت هخسبقطت الاّساق ّالخٔ حشبَ اليذ الوفخْحَ ّحخويض ُزٍ الاّساق بشائحت ػطشيت ّطؼن لا

ّالخٔ حؼخبش بذيلا للِشهًْبث الاًثْيت بدبًب فبػليت هخويضة هي الٌبحيت الطبيت  Casticinيي سّالخٔ هٌِب هبدة الكبسخ Flavonidsُزا الٌببث الوشكببث الفلافًْيذيت 

ٔ الصْسة الودففت للؼذيذ هي الاهشاض الخبصت ببلوشأة ، لِزا اُخن ُزا البحث بذساست حذػين اللبي البقشٓ الوؼذ لصٌبػت اليْخْسث الوقلب بٌببث كف هشين ف

اظِشث ًخبئح ححليل اليْخْسث الطبصج  ّدساست حأثيش ُزا الخذػين ػلٔ الخشكيب ّالخْاص الوخخلفت لليْخْسث. .% )ّصى/حدن(2،  1.0،  1،  5.0بٌسب 

، الذُي ، الشهبد ، الاحوبض الذٌُيت الكليت الطيبسة ،  يْهب اى اضبفت هسحْق كف هشين صاد هي الوحخْٓ هي الدْاهذ الصلبت  10،  7ّالوخضى هبشدا لوذة 

كوب اسحفؼج قين الشقن الِيذسّخئٌ ّصادث اللضّخت الظبُشيت ّخبصيت هسك الوبء ّكبى لاضبفت هسحْق كف هشين حأثيشا ، غٌسيْم ، الحذيذ الكبلسيْم ، الوب

خح الطبصج ًخبئح الخحكين الحسٔ ظِْس طؼن كف هشين فٔ الوٌ جػلٔ البكخشيب ّالخوبئش ّالفطشيبث حيث قل الؼذد بضيبدة كويت الوسحْق الوضبفت . اّضح هثبطب  

ت ّهكًْبث ًكِت ّكبى رلك غيش هقبْلا لؼذد هي الوحكويي فٔ حيي اى ُزا الطؼن لن يظِش فٔ اليْخْسث الوخضى ّسبوب يشخغ رلك لخغلب حأثيش الحوْضت الٌبشئ

 ت كبيشة لذٓ الوحكويي.ن بكف هشين ّالوخضى ححج حبشيذ هقبْلا بذسخكيب ًّكِت اليْخْسث الوقلب ّالوذػاليْخْسث . ّبصفت ػبهت كبى قْام ّحش

 

 

 

 

  

http://dx.doi.org/10.1155/2013/845743

