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BIOCHEMICAL EFFECTS OF ALOE VERA GEL POWDER IN HYPERGLYCEMIC RATS 

AND SENSORY QUALITY OF ITS SUPPLEMENTED BREAD  

Salem Ali Salem * Entsar Saad Shaaban  **  

Abstract: 

Use of natural products gained increasing interests due to its 
affordability and safe use; hence the present study aims to examine the 
effects of varied levels of Aloe vera gel (AVGP) diet on some biochemical 
parameters in hyperglycemic rats and to examine the effects of adding Aloe 
vera on quality characteristics of baked bread. Thirty adult male Spargue 
Dawely strain albino rats placed into two main groups, (1) the first group (6 
rats) the negative control group; the second main groups (24 rats) were 

subjected to a single dose intraperitoneal injection with streptozotocin 
induce diabetes then divided equally into the following groups for 28 day, as 
follows; group (2) positive control group, (3) diabetic rats group fed on 1.25 

% AVGP diet, group (4) diabetic rats group fed on 2.5 % AVGP diet and 
group (5) diabetic rats group fed on 5 % AVGP diet. Results showed that, 
treatments with AVGP reduced levels of blood glucose and enhanced 
insulin levels which suggest potential hypoglycemic effect of treatments 
with 2.5 and 5 % AVGP reduced blood glucose levels and enhanced levels 
of insulin; with decrements of MDA levels and kidney function parameters 
were enhanced in both groups compared with positive control diabetic rats. 
The lipid profile of treatments groups were enhanced by the addition of 2.5 
and 5 % AVGP. The bread products with adding 1.25 and 2.5 % AVGP 
have acceptability and may be having potential for being used as a 
functional food. 

Keywords: Hyperglycemia, rats, Aloe vera, lipid profile, kidney 
function and supplemented bread. 
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Introduction: 

Recently it was reported that, 589 million adults globally are 
suffering from diabetes and it expected to reach 853 million in 2050, and in 
Egypt the number of diabetic patient reach 13.2 million and expected in 
2050 to be around 24.7 million adults; Egypt on a global level considered as 

one of the top 10 countries with increased number of diabetic adult 
(diabetes atlas, 2025). One of the main threats to human health is diabetes 
mellitus; which is complicated metabolic disorders, and the prevention of 
type II diabetes (T2DM) is an important measure to combat its negative 
health consequences including, coronary heart diseases, fatty liver and renal 
failure among other fatal disorder (Wild et al., 2000 and Zhang et al., 
2016).  

Use of natural products gained increasing interests due to its 
affordability and safe use. Aloe vera plant (Aloe barbadensis Miller) known 
as a traditional medicine in Ancient Egyptian and many other cultures 
(Grindlay and Reynolds, 1986, and Atherton P 1998); it contain many 
bioactive compounds with biological importance including anti-
inflammatory, immune-modulating, and anticancer effects (CIR, 2007).  

Industrial production of Aloe vera for making functional food such 
as yogurt and drinks have been emerged; and Aloe vera gel the white 
transparent mucilaginous gel found in the pulp of fresh plant; have the 
higher content of polysaccharides especially acemannan an acetylated 
glucomannan, considered as the most valuable bioactive compound in Aloe 
vera gel (Guo and Mei, 2016). Polyphenols and flavonoids are another 
bioactive compounds found in Aloe vera which were linked to beneficial 
health effects due to their antioxidant and anti-inflammatory properties 
(Noor, 2021 and Govindarajan et al., 2021).  

Plant flavonoids have been reported as a potential anti-diabetic due 
to its role in protecting b-cells from damages by Reactive Oxygen Sepecies 
(ROS) and their role in enhancing and increasing islet cell proliferation 
(Panche et al., 2016). Therefore the aims of the present study were to 
investigate the effects of varied levels of Aloe vera diet on some 
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biochemical parameters in hyperglycemic rats and to examine the effects of 
adding Aloe vera on quality characteristics of baked bread. 

Materials and Methods: 

Materials: Fresh Aloe vera leaves were obtained from local farm, Giza, 
Egypt, the leaves were cleaned and washed under running water then the 
latex were removed and leaves’ green layer were peeled and removed, the 
produced Aloe vera gel were soaked in 2% citric acid for 10 minutes then 
washed and soaked again in 2% ascorbic acid before drying at 40ºc for 96 
hours. The obtained dry gel was then grounded with mixer grinder to obtain 
powder in accord to Singha et al., (2021) with some modification. 

Kits for blood biochemical analysis and streptozotocin were supplied 
by Gamma trade, Cairo, Egypt. Ingredients for preparing of the standard and 
experimental diet were obtained from Morgan Co., Egypt. 

Chemical composition and phenolic content determination: AVGP was 
analyzed for estimation of Moisture, Protein, fat, ash according to the 
methods mentioned in AOAC (2015), carbohydrate were calculated. For 
estimation of total phenolic compounds the method of Singleton et al,, 
(1999) was applied; and flavonoids content were determined in accord to the 
method of Marinova et al., (2005). 

Study design: Thirty adult male Spargue Dawely strain albino rats 
(210+10gm) were provided by animal house of Organization for Biological 
Products and Vaccines (VACSERA), the animals all over the experiment 
were treated in accord to the International guide for animal care and use; 
The rats placed into two main groups, (1) the first group (6 rats) the negative 
control group kept on a standard diet (Reeves et al., 1993); the second main 
groups (24 rats) were subjected to a single dose intraperitoneal injection 
with 60mg streptozotocin/ kg body weight to induce diabetes (Masiello et 
al., (1998); blood were collected 48 hours post-injection, and rats with 
glucose level >240 mg/dl (OECD, 2001) were approved to be included in 
the experimental groups (6 rats each) as follows; group (2) positive control 
group, (3) diabetic rats group fed on 1.25 % AVGP diet, group (4) diabetic 
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rats group fed on 2.5 % AVGP diet and group (5) diabetic rats group fed on 
5 % AVGP diet. 

By the end of experimental period (28 days) all rat groups were 
subjected to anesthesia and blood samples were collected in two parts, one 
and kept in a tubes with added heparin for the determination of blood 
glucose and blood GSH; the second part were centrifuged in order to obtain 
serum which kept in plastic vile at -18º C for further biochemical analysis. 

The method of Trinder (1969) was applied to determine blood 
glucose level and method of Defronzo et al., (1979) was followed for 
estimation of insulin. Where Malondialdehyde (MDA) were determined in 
accord to the method of Draper et al., (1993); and the method of Beutler, 
et al., (1963) was applied for determining of blood glutathione (GSH). 
Serum urea was determined in accord to Searcy et al., (1967); and the 
method of Bohmer, (1971) was applied for the determination of serum 
creatinine; and uric acid was determined according to method mentioned by 
Caraway (1955). For the determination of serum triglycerides, total 
cholesterol, LDL, and HDL, the methods of Fossati and Prencipe, (1982), 
Allain et al., (1974), Friedwald et al., (1972) and Burstein et al., (1970) 
respectively, were used. 

Toast bread were prepared in accord to Radwan and El maadawy 
(2022) with the following recipe (wheat flour 100 g, yeast 2 g, salt 1 g, 
sugar 2.5 g and oil 2 g) and AVGP were added in replacement of wheat 
flour at predetermined level (1.25%, 2.5% and 5% AVGP). Evaluation of 
sensory quality characteristics by panels were undertaken in accord to 
Moretti et al., (2004); as quality characteristics of baked toast bread were 
sensory evaluated on 9 points hedonic scale. 

All data were presented as Mean+ S.E.; and statistical analysis was 
applied using ANOVA and Duncan tests in accord to Snedecor and 
Cochran, (1967); using SPSS software version 16.0; and level of 

significant difference were considered at P< 0.05. 
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Results and Discussion: 

Table (1) showed the proximate chemical composition and total 
phenolic and flavonoids of Aloe vera gel powder; it is noticeable that the 
carbohydrate, protein and ash represent the highest percentage where 
moisture and fat constitute the lower percentage. AVGP showed higher 
content of total phenolic and flavonoids content. 

TABLE (١): Chemical composition and polyphenolic content in 
Aloe vera gel powder (MEAN+ S.D.) 

 AVGP 

Moisture  12.83+ 0.62 % 

Protein 23.00+ 0.33 % 

Fat  1.97+ 0.17 % 

Ash 16.33+ 1.24 % 

carbohydrate 4٥.٨7+ 0.47 % 

Total phenolic 18.83+ 0.85 mg GAE/g  

Total flavonoids 10.23+ 0.61 mg QE/g  

 From figure (1) it could be noticed that, the positive control diabetic 
rats showed the significantly highest blood glucose level (237.26+ 19.03 
mg/dl) when compared with negative control (79.74+ 2.17 mg/dl), the Aloe 
vera treated groups (1.25 % AVGP, 2.5 % AVGP and 5 % AVGP) 
demonstrated lowered blood glucose levels (107.74+ 4.03, 99.47+ 2.18 and 
104.17+ 1.34 mg/dl, respectively) comparing to that of the positive control 
group.  

Figure (2) displays serum insulin levels, positive control has the 
significantly lowest insulin level (2.56+ 0.08 μIU/ ml) compared to (6.94+ 
0.20 μIU/ ml) of negative non-diabetic control rat group. Rat groups treated 
with varied levels of Aloe vera (1.25 % AVGP, 2.5 % AVGP and 5 % 
AVGP) show significant increases in insulin levels (4.93+ 0.23, 6.23+ 0.35 

and 5.05+ 0.35 μIU/ ml, respectively) compared to that of positive control 
diabetic group. As shown in figures (1& 2) addition of Aloe vera to diet of 
hyperglycemic rat groups enhanced insulin levels and decreased blood 
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glucose levels. The treatment with 2.5% AVGP showing the pronounced 
effect followed by group treated with 5% AVGP diet.  

 
Figure (١): Mean blood glucose 
levels of hyperglycemic rat groups 
fed on varied levels of AVGP. 

 
Figure (٢): Mean serum insulin 
levels of hyperglycemic rat groups 
fed on varied levels of AVGP. 

 These results implies that, treatments with AVGP significantly 
reduced blood glucose levels and enhanced levels of insulin which suggest 
potential hypoglycemic effect of AVGP; as Aloe vera gel may reduce 
glucose levels and enhance insulin sensitivity; a study on diabetic rats found 
that, Aloe vera extract normalized fasting glucose and increased serum 
insulin with the recovery of β- cell function (Noor et al., 2017); where 
Perez et al., (2007) found that, in obesity-induced diabetic mice, 
Polyphenol-rich extract of Aloe vera gel decreased glucose and enhanced 
insulin resistance; finding of Kim et al., (2009) further confirmed that, 
processed Aloe gel in mice model of non-insulin-dependent diabetes 
mellitus lowered blood glucose by reducing insulin resistance. In recent 
study, by Deora et al., (2021) stated that, ethanolic Aloe extract in obese-
diabetic rats; improved β-cell function, increased serum insulin and 
decreased glucose levels and further improved insulin resistance markers 
(HOMA-b and HOMA-IR). 

In a recent study by Omer et al., (2023) it was reported that, 
acemannan the main polysaccharide in Aloe vera, an acetylated mannose-
rich polysaccharide; acemannan decreases damage of β-cell in 
streptozotocin-induced diabetes, and improve secretion of insulin via 
inhibiting inflammatory cytokines and oxidative stress and apoptosis 
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pathway. Other study further suggested that, Aloe vera polysaccharides 
Aoeresin A, inhibited α- glucosidase enzymes which in turn enhanced 
glucose clearance by suppression of glucose absorption (Govindarajan et 
al., 2021). It was concluded that, evidences suggest some potential benefit 
of Aloe vera as anti-hyperglycemic (Suksomboon et al., 2016). 

In diabetic rats; Carbohydrate-rich fraction of Aloe vera enhanced 
glucose metabolism by enhancing glycogenesis and suppressing 
gluconeogenesis, in addition to its immune modulating effects (Ulbricht et 
al., 2007and Giannakoudakis et al., 2018). Increasing evidences on 
potentiality of Aloe vera and plant flavonoids as anti-diabetic have been 
presented; and their mechanisms of actions were thoroughly explained, they 
protected β- cells against damages from oxidative stress and increasing 
proliferation of islet cell, enhancing secretion of glucose-stimulated insulin, 
and suppressing α-glucosidase enzyme (Panche et al., 2016). 

From figures (3 and 4) it can be noticed that, level of 
Malondialdehyde was increased significantly compared to that of negative 
control and Aloe vera groups, as it reach 6.32+ 0.36 nmol/ ml where 
negative control was 2.13+ 0.11 nmol/ ml and groups fed on 1.25% AVGP, 
2.5 % AVGP and 5 % AVGP showed levels of 2.81+ 0.12, 2.28+ 0.11 and 
2.08+ 0.10 nmol/ ml, respectively. In contrast, the glutathione levels were 
significantly higher 25.57+ 1.35 and 25.82+ 1.36 μg/ ml in groups fed on 
2.5% AVGP and 5 % AVGP respectively, in comparison of positive control 
value (21.47+ 0.45 μg/ ml). 

MDA is a marker of lipid peroxidation, and elevated MDA level is 
one of the effects of chronic diabetes, and reduction of body’s antioxidants 
capacity; decreased GSH level in diabetes revealed its excessive usage to 
reduce oxidative stress (Nicotera and Orrenius, 1986), significant 
increments of GSH level was observed in Aloe vera extract treated rats with 
diabetes which indicates that the Aloe vera extract may increases 
biosynthesis of GSH or it may reduces oxidative stress (Rajasekaran et al., 
2005) 
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Aloe vera gel extract restored hepatic GSH, Catalase, SOD and 
decreased oxidative stress in azoxymethan-induced oxidative stress rats 
(Anilakumar, et al., 2010). Furthermore, Klaikeaw et al., (2020) reported 
that, in steatohepatitis rats administration of Aloe vera resulted in a 
decreased levels of hepatic MDA and a marked increment in GSH; they 
further concluded that Aloe vera reduced oxidative stress and hepatic 
inflammation. 

 
Figure (3): Mean serum MDA 
levels of hyperglycemic rat 
groups fed on varied levels of 
AVGP. 

 
Figure (4): Mean blood glutathione 
levels of hyperglycemic rat groups 
fed on varied levels of AVGP. 

From table (2) it was clear that, hyperglycemia affected the renal 
function as evident by marked and significant increments of serum urea and 
creatinine levels (68.17+ 3.26 and 2.66+ 0.04 mg/ dl, respectively) in 
positive control group compared with that of non-diabetic negative control 
group (25.60+ 1.71 and 0.72+ 0.11 mg/ dl, respectively); and the serum uric 

acid level in positive control group (5.28+ 0.27 mg/ dl) was the highest 
value compared to other treatment groups. On the other hand diabetic rats 
fed on 1.25% AVGP, 2.5% AVGP and 5% AVGP diets, showed significant 
reduction of serum urea (58.27+1.98, 51.42+0.84 and 54.51+1.06 mg/ dl, 
respectively), and serum creatinine (1.97+0.03, 0.83+0.06 and 1.47+ 0.08 

mg/dl, respectively); also significant decreases in serum uric acid values at 
2.5% AVGP and 5% AVGP in comparison with the values of positive 
control hyperglycemic rats. It is worth to note that, group fed on 2.5% 
AVGP was showing lowest serum urea and creatinine (51.42+ 0.84 and 



 

� �

11 

Research Journal Specific Education - Issue No. 94 - July 2025 

0.83+ 0.06 mg/dl, respectively) comparing to that of positive control and 
other treated groups, where group fed on 5% AVGP showed lowest serum 
uric acid value of 4.74+ 0.10 mg/ dl, compared to that of treatment groups. 

Ahmad et al., (2023) illustrated the effects of Aloe vera juice on 
enzymes of the kidneys; where Aloe vera protect the kidney from oxidative 
stress; Aloe vera protect against liver damage through decreasing of lipid 
peroxidase and elevation of GSH and SOD antioxidant enzyemes; other 
study in alcohol induced toxicity showed that, Aloe vera gel considerably 
decreased serum urea, creatinine and uric acid (Akinloye et al., 2021); 

moreover Chatterjee et al., (2012) confirmed that Aloe vera protect against 
damage of renal tubular;  

Table (2): Mean serum urea, creatinine and uric acid levels of 
hyperglycemic rat groups fed on varied levels of AVGP 
(Mean+SE) 

  Serum urea 

mg/ dl 

Serum creatinine 

mg/ dl 

  Serum uric acid 

mg/ dl 

Negative Control 25.60+1.71 d 0.72+0.11 d 3.39+0.73 c 

Positive Control 68.17+3.26 a 2.66+0.04 a 5.28+0.27 a 

1.25 % AVGP  58.27+1.98 b 1.97+0.03 b 5.18+0.07 a 

2.5 % AVGP  51.42+0.84 c 0.83+0.06 c 4.78+0.09 b 

5 % AVGP  54.51+1.06 bc 1.47+0.08 b 4.74+0.10 b 

Values with dissimilar letter in the same column are significantly 
differed at P<0.05 

From table (3) it could be noticed that, the hyperglycemic positive 
control group shows significantly increment levels of triglycerides (201.91+ 
9.13 mg/ dl), total cholesterol (223.97+ 10.06 mg/ dl) and LDL cholesterol 
(159.15+ 8.87 mg/ dl) compared to the negative control group values 
(98.22+ 3.21, 79.48 + 1.22 and 21.13+ 1.98 mg/dl respectively); both of 

2.5% AVGP and 5% AVGP diet groups showed significant reductions in 
triglycerides (130.00+ 3.43 and 128.7+ 4.39 mg/dl, respectively) and total 
cholesterol (136.87+ 5.41 and 141.36+ 7.34 mg/dl, respectively) compared 
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to the values of positive control; the HDL cholesterol levels was 
significantly decreased in group of positive control diabetic rats (24.44+ 
1.20 mg/dl) in comparison with the HDL level of negative control group 
(38.71+ 2.51 mg/dl); where groups fed on 2.5% AVGP and 5% AVGP diets 

showed HDL values of 31.40+ 1.02 ad 32.09+ 1.34 mg/dl respectively, 
which were significantly higher than that of positive control and the value 
for 1.25% AVGP were the least significant in the treated groups.  

Rajasekaran et al., (2006) confirmed that, in diabetic rats treatment 
with Aloe vera, improved fatty acid composition and lipid profile; and Kim 
et al., (2009) reported that, Aloe vera gel administration reduced plasma and 
liver triglycerides. In a study by Cock (2015) who demonstrated that, Aloe 
vera treatment in diet induced-obese rats lowered visceral fat accumulation, 
and decreased cholesterol and triglycerides; and that might be due to its 
inhibition effect on lipase enzyme. Zhang et al., (2016) showed that Aloe 
vera may decrease levels of fasting blood glucose, hemoglobin acylated, 
triglyceride, total cholesterol and LDL, and elevate HDL level in 
pre-diabetes and early non-treated patients with diabetic. Deora and 
Venkatraman (2022) illustrated that, A. vera anti-hyperlipidemic effects 
could be due to the inhibition of pancreatic lipase which can be due to the 
presence of Aloenin-a, a glycoside found in A. vera; they further suggested 
that the Aloe vera administered orally improve homeostasis of glucose and 
enhance metabolism of the lipid.  
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Table (3): Mean serum Triglycerides, Cholesterol, LDL, HDL 
and VLDL levels of hyperglycemic rat groups fed on 
varied levels of AVGP (Mean+ SE) 

 Triglycerides 

mg/dl 

T. Cholesterol 

mg/dl 

HDL 

mg/dl 

LDL 

mg/dl 

VLDL 

mg/dl 

Negative Control 98.22+ 3.21d 79.48+ 1.22 d 38.71+ 2.51 a 21.13+ 1.98 e 19.64+ 1.09 d 

Positive Control 201.91+ 9.13 a 223.97+ 10.06 a 24.44+ 1.20 d 159.15+ 8.87 a 40.38+ 3.23 a 

AV 1.25% 187.17+ 8.04 b 209.43+ 9.56 b 28.67+ 2.89 c 143.33+ 7.88 b 37.43+ 2.61 b 

AV 2.5% 130.00+ 3.43 c 136.87+ 5.41 c 31.40+ 1.02 b 79.47+ 4.62 cd 26.00+ 1.08 c 

AV 5% 128.70+ 4.39 c 141.36+ 7.34 c 32.09+ 1.34 b 83.53+7.20 c 25.74+ 0.88 c 

Values with dissimilar letter in the same column are significantly 
differed at P<0.05 

Sensory quality characteristics of AVGP supplemented toast: 

As it can be noticed from table (4), adding of 1.25 % AVGP to toast bread 
have no significant differences with the control sample, where adding of 2.5 
% AVGP resulted in significant decrements of taste, texture and overall 
quality of the toast bread; on other hand adding of 5% AVGP resulted in 

noticeable and significant reductions of all quality attributes. Color, texture 
and aroma are main characteristics of bakery products which affect 
consumer acceptability, from previous results it can be concluded that 
adding of 1.25 and 2.5 % AVGP were accepted by panelist while adding of 
5% AVGP were unacceptable due to reduction of quality characteristic 
particularly appearance, texture and Aroma. Singha et al., (2021) illustrated 
that, the physical and sensory quality characteristics were negatively 
correlated with Aloe vera powder supplementation and that adding of up to 
4% of Aloe vera powder had been accepted by panelist. 
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Table (4): Sensory quality characteristics of toast bread 
supplemented with AVGP (MEAN+SD) 

Appearance Color Taste Texture Aroma 
Overall 

Quality 

Control 8.50+ 0.53 a 8.30+ 0.48 a 8.60+ 0.52 a 8.70+ 0.48 a 8.20+ 0.52 a 8.54+ 0.33 a  

1.25% AVGP 8.40+ 0.70 a 8.20+ 0.79 a 8.10+ 0.88 a 7.70+ 1.16 ab 7.90+ 1.73 ab 8.06+ 0.63 ab 

2.5% AVGP 7.90+ 1.20 a 7.30+ 1.57 a 6.90+ 1.91 b 7.30+ 1.57 b 8.00+ 1.63 ab 7.48+ 1.11 b 

5% AVGP 5.50+ 0.97 b 5.50+ 0.85 b 5.90+ 1.29 c 5.90+ 0.74 c 6.80+ 1.62 c 5.92+ 0.54 c 

Values with dissimilar letter in the same column are significantly 
differed at P<0.05 

From results of this study It could be concluded that adding of 
AVGP at 2.5 % level have potential hypoglycemic and hypolipidemic 
effects and its antioxidant content prevent damage of oxidative stress and 
enhanced kidney function parameters, and the supplemented toast bread 
were less affected at 1.25 and 2.5% level.  
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التاثيرات البيوكيميائية لجل اوراق الصبار ا�فف في الجرذان المصابة بارتفاع نسبة 
  الجلوكوز بالدم وتقييم خصائص الجودة الحسية للخبز المدعم

��������������������������������������������GGGGن�����
���

�نو�א�����������

�نو�א�����������

�نو�א�����������
  GGGGGGGGو�א��������

¾aÜƒïi‹ÈÛa@˜@ @


�א�����א����� �����
���א"!� ���א �وא��$
א&%��אن�א��$
אم ��(א)'��� �&�,א+
��*'א �م
�����)�
��א �0�/�א.-�� 
�34א�2د�א����א 
5��6א�� 
��א.&�7�5א����89א �א:�����.��$
אم ��;�

�<��� �א<�)�= �א-�� �ود�א�� 
م��א '?��@)��&� ��BC��0ع �,א���F��B��GאE'ذאن�א"���0�H0�IBJא
,
$������Kא�Lد)Eא���BM�KO-�P��QC�R-�2א�S�T�
����)�W��C!�و�٦�V(ن�&�7ذ�(��אE'ذאن�א

�&�4(ق٣ 7&� �B��G� �,א��'C� ���)�W��� L
"� ��
���א 89٢٨�&)+�� K��!�\� ];��!��א وא^%'�
�وא��BCع� 
��
��א �دא@ �وא"��(ن 
م��א �د�(ن ��+)��&� F� �>�B_وא� 
م��א '?�� ��+)��&� F� �^)4�&

V��א�`�C!�و ���)�J�0� 
م��0� L
�٥}�٢&�Tدא��א.�� ��٥و ٪��
���א �&�7&�4(ق�89 K��'%^א� ���
�א 6�T"א� ,
$��� ��Kא� P��Q���א ];����� =�٢٥}١� �٥}�٢و ٪�����0(א� O
QC� ��
���א 89� �&�4(ق 7&

��B�^)�
���&�7<��7א.5e+��א��
אم��89א$��.�����f������(�P�
+��g�h�?:אK� 
��i��B"א�����?���אi��B"א�����?���אi��B"א�����?���אi��B"א�����?�
م�WWWWא��א��BCع���
���?'�א J
������אE'ذאن��89א Jم
���د�(ن�א J�I;�^و�

 زא��א"
����א"$
(א�?�>�و

  

 

 

 

 

                                                 
G�������P���K�K�K�Kא.����د�א"!,�����Pא.����د�א"!,�����Pא.����د�א"!,�����Pא.����د�א"!,�)!�
��א+H����א������)!�
��א+H����א������)!�
��א+H����א������)!�
��א+H����א���K�K�K�Kم)�B��(م�9&���אB��(م�9&���אB��(م�9&���אB� �9KKKK&���א
**
 ��
!���P���K�K�K�Kא.����د�א"!,�����Pא.����د�א"!,�����Pא.����د�א"!,�����Pא.����د�א"!,����א����!
����א����!
����א����!
����א��KKKK����mn�h����&�9mn�h����&�9mn�h����&�9mn�h����&�9 


