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ABSTRACT 

 
One hundred and fifty one-day old  Japanese quail chicks were used in this 

study. Birds were classified into equal five groups (each of 30 birds). During the first 
week, all quail chicks were fed on the same diet, thereafter chicks were distributed 
into five groups. Four different levels of coriander seed were added to a standard diet 
to generate other four groups (0.3,0.6,0.9 and 1.2%) for G1, G2, G3 and G4 
respectively, while G5 used as control . At the end of experiment (42 days), 5 quails 
from each group were randomly chosen and slaughtered. Plasma samples were 
collected and frozen until biochemical analysis. 

Growth performance and carcass traits were also evaluated. Results obtained 
could be summarized as follow: 
1- Body weight, body weight gain and feed efficiency were significantly differed 

(P0.05) and improved by supplementation of coriander seed as compared to 
control, (4.6, 4.9, -13.1% resp.). 

2-  No significant differences were found between the experimental groups for the 
carcass traits, but heart, liver and kidney were slight increased by the 
supplementation 0.6, 0.9 and 1.2% of coriander. 

3- Plasma total cholesterol, and total lipids were not significantly different than the 
control, although birds that fed on 0.6 of coriander showed a lesser plasma total 
lipids than the other treatments. 

4- Plasma ALT  activity showed a slight significant differences for quails fed the 
coriander seeds than the control, but plasma AST activity was not affected. 

5- Plasma total protein concentration and H/L ratio were not significantly different by 
coriander supplementation. 

6- Hematocrit showed significantly differences between treatments especially at 0.9 
and 1.2% of coriander supplementation. 

7- Birds fed  on 0.6, 0.9 1.2% of coriander had the lowest counts of bacteria, (-6.9, -

7.6, -58.5% resp.). 
Therefore, the supplementation of coriander seeds in bird's diets could be 

recommended to improve the absorption of nutrients in addition to their protective role 
against the deleterious effects of certain diseases. 

 

INTRODUCTION 
 
Dietary antibiotics have played an important role in animal production 

as growth and health promoters. However, the use of most antibiotic growth 
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promoters has been banned in many countries, especially in the European 
Union, because of the public concerns about their residues in the animal 
products and the development of antibiotics- resistant bacteria (Schwarz et 
al., 2001 and Lee  et al., 2004). Consequently, the use of antibiotics in poultry 
diets has been curtailed and scientists have been searching for alternatives 
to antibiotics. The aromatic plants and the oils extracted from these plants 
have become more important due to their potential antimicrobial and 
stimulating effects in the animal digestive system. Aromatic plants have been 
used traditionally as antiparasitics, anthelmintic, analgesic, expectorant, 
sedative, antiseptic and antidiabetic substances  in many parts of the world 
(Lee et al., 2004). In addition, they possess antimicrobial activity, (Elgayyar et 
al., 2001; Singh et al., 2002; Valero and Salmeron, 2003), biological activities 
such as that of the antioxidants, which have the capacity to reduce free-
radicals formation by scavenging free-radicals and protecting antioxidants 
defences (Chithara and Leelamma, 1999 and Miura et al., 2002) and 
hypocholesterolemics, so they can reduce the risk for the development of 
several chronic diseases such as cancer and heart attack (Craig, 1999). 
Recent studies have shown that they have a stimulating effect on the 
digestive system of animals through increasing the production of the digestive 
enzymes and improving the utilization of digestive products through 
enhanced liver functions (Langhout, 2000; William and Losa, 2001, and 
Hernandez et al., 2004). Furthermore, limited research has suggested that 
some aromatic plants and their components could improve feed intake, feed 
conversion ratio and carcass yield (Ather, 2000; Bassett, 2000; Hertrampt, 
2001 and Tucker, 2000). As coriander (Coriandrum Sativum L.) an aromatic 
plant, is an annual species of the parsley family, native to the eastern 
Mediterranean region and Southern Europe, and is found in many other parts 
of the world. Coriander seeds are used primarily as a flavouring agent in the 
food industry or as a spice in bread, cheese, Curry, fish meat, sauces, soup, 
pastries and confections. They are used as a flavouring agent in bread and 
yield essential oil for the manufacturing of soaps and perfumes. Coriander  
has been used as a medicine for thousands of years and is still used in folk 
medicine. As a medicinal plant, coriander has been used to manage diabetes 
(Swantson – Flatt, 1990 and Gray, 1999), as  an antifungal (Basilico and 
Basilico, 1990), antioxidant (Chithara and LeeLamma, 1999), hypolipidemic 
(Chithara and LeeLamma, 2000) antimicrobial (Delaquis et al., 2002; Singh et 
al., 2002 and Elgayyar et al., 2001), hypocholesterolemic (Chithara and 
Leelamma, 1997) and anticonvulsant (Hossein and Mohammed, 2000) 
substances. In addition, it has appetizing and stimulatory effects in the 
digestion process (Cabuk et al., 2003). and antiinflammatory activity (Ammar 
et al., 1997). However, scanty literature concerning the effect of coriander on 
animal performance are available. In recapitulation of numerous biological 
possibilities for supporting immunity by the management the quality of animal 
products and also by introducing additives into animal feed mixtures or using 
supplemented diets to create functional feeds. So, it could be said that these 
mentioned substances may be used for the modification of feed or food 
quality and health status of animal products. Therefore, the aim of this study 
is to investigate the potential effects of different supplementation levels of 
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coriander seeds as a lipolytic and antioxidant compound on the some 
physiological and microbiological parameters and the performance of 
Japanese quail. 

 
MATERIALS AND METHODS 

 
Experimental birds and management: 

One hundred and fifty one-day old Japanese quail chicks were 
randomly divided into five experimental groups, each of 30 birds. All quail 
chicks were fed a diet based on yellow corn and soybean meal during the first 
week. Thereafter this period, chicks were distributed into five groups, the 
presence and levels of coriander seeds in diets were the main factor tested, 
the birds, in the control group (G5), were fed a standard diet according to 
NRC (1994). Four different levels of coriander seeds were added to the 
standard diet to generate the four groups (0.3,0.6,0.9 and 1.2%) for G1, G2, 
G3 and G4, respectively instead of the same amount of yellow corn. The diets 
were prepared to be isoenergetic and isonitrogenous. Diets and water were 
provided ad libitum. The  ingredients and chemical compositon of the diets 
are presented in Table1. 

 
Table (1): Composition and calculated analysis of the experimental 

diets of the growing quails.  
% Ingredients (%) 

54.65 Yellow corn 
32.0 Soybean meal 48% 
5.10   ً   Wheat bran                  
4.5 Corn gluten meals 62% 

0.11 Dl- Methionine 
0.195 L- Lysine HCL 
0.50 Vegetable oil 

0.825 Mono – Ca phosphate 
0.30 Premix* 
1.49 Limestone 
0.33 Salt 

 Calculated analysis 
24 CP % 

2900 ME (Kcal / Kg) 
0.81 Calcium %  
0.32 Av. Phosphorus %  
0.5 Methionine % 

0.89 Methionine + Cystine %  
1.32 Lysine % 
3.16 EE % 
3.07 CF % 

*Each 3Kg contains: Vit. A 12000000 IU, Vit. D3 2500000 IU, Vit. E 10g, Vit. K3 2g, Vit, B1 1g, 
Vit. B2 5g, Vit. B6 1.5g, Vit. B12 0.01g, Niacin 30g, Folic 1g, Biotin 0.05g, Pantothenic acid 
10g, Copper 10g, Iodine 1g, Selenium 0.1g, Iron 30g , Manganese 60g, Zinc 50g, Cobalt 
0.1g.  
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Measurements: 
Growth performance parameters: 

The live body weights of chicks at the beginning of the experiment and 
at weekly intervals were recorded to the nearest gram. Body weight gain was 
then calculated by subtracting the average live body weight of chicks in a 
pervious period from a given period being recorded. Feed consumption was 
weekly recorded for each group and then the feed efficiency ratio was 
calculated as gram body weight gain to gram feed. 
Carcass Traits: 

At the end of the experimental period, five birds from each groups were 
randomly taken, weighed and slaughtered. Feathers were manually removed 
and birds were reweighed and eviscerated. Carcass weight as well as 
weights of heart, liver, kidney, gizzard, spleen, and pancreas were also 
recorded to the nearest 0.01 gram . 
Blood sampling and chemical analysis of blood parameters: 

 At 42 days post treatment five quails from each group were randomly 
chosen and slaughtered. Blood samples were collected in heparinized tubes, 
centrifuged at 4000 rpm for 15min., then plasma samples were decanted and 
stored frozen at -20°C until biochemical analysis were done. While, a drop of 
blood from each sample was used to make smears for the differential 
leucocytes counts. Differential counts of 100 leucocytes were made using 
glass slides stained with Wright's stain, and heterophils to lymphocytes ratio 
(H/L ratio) was determined. Also, a portion of blood was used for hematocrit 
determination (Ht%) using heparinized capillary tubes and microhematocrit 
centrifuge. The hematocrit figures were used after spinning microhematocrit 
tubes for 15 min. according to Hunsaker (1969). The concentration of plasma 
total protein, cholesterol, total lipid, aspartate amino transferase (AST), and 
alanine amino transferase (ALT) were determined using commercial kits 
(Diamond Diagnostic), where the biochemical analysis of plasma blood 
samples were done according to the manufacturers recommendations. 
Microbiological examination 

Total counts of bacteria, coliforms and salmonella were counted on 
cecal for quails that fed coriander seeds and control diets. Total count of 
bacteria had been determined using nutrient agar medium as described of 
Oxoid (1992). Salmonella was detected according to the method by APHA 
(1976), and Coliforms was detected according to Refai, (1979). 
Statistical analysis : 

Data were statistically analyzed by using statistical program SPSS 
(1997).  All data were subjected to statistical analyses of variance and means 
were compared using Duncan's multiple range test (Duncan, 1955). 
 

RESULTS AND DISCUSSION 
 
Growth performance : 

The effect of different dietary levels of coriander seeds on body weight, 
weight gain and feed efficiency are presented in Tables (2 and 3). The birds 
consuming the diets containing coriander seeds showed higher and 
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significant differences (P0.05) in body weight and body weight gain than 
those of the control group, (4.6, 4.9% resp.). The inclusion of coriander seeds 
in the diets improved the daily live weight as compared to control. Also, feed 

consumption differed significantly (P0.05) for the birds fed on coriander 
seeds compared to control, (10-13%). The improvement in the feed 
consumption with the addition of coriander seeds could be due to the 
essential oils and their main component, linalool. It has been reported that 
linalool has an appetizing effect in diets and stimulates the digestive process 
in animals (Cabuk et al., 2003). Positive effects of essential oils on feed 
intake have also been reported previously (Ather, 2000; Hertrampt, 2001 and 
Williams and Losa, 2001). These results are also in agreement also with 
those of Goyal et al., 1984. Consequently, feed efficiency was significantly 
improved by the supplementation of coriander seeds as compared to control 
group. 
 
Table (2): Effect of coriander supplementation on body weight, and 

body weight gain. 
          Groups 
Parameters 

G1 G2 G3 G4 G5 

Body weight (g)     
Initial weight 15.480.39 15.730.09 16.160.51 15.900.29 15.230.66 
4 wk 85.876.15a 91.45.68a 83.03.29 80.426.58a 63.863.74b 
6 wk 166.6712.2a 165.666.23a 154.805.21a 123.336.01b 159.3314.35a 
Body weight gain (g)     
0-4 wk 70.396.63a 75.676.65a 66.844.81a 64.526.12a 48.683.51b 
4-6wk 80.806.2a 74.266.21a 71.805.18a 42.916.01b 95.477.89a 
0-6wk 151.1211.09a 149.936.1a 138.645.08a 107.436.02b 144.113.89a 

a,b: Means in the same row with the same letters are not significantly different (P0.05). 
 
Table (3): Effect of coriander supplementation on feed consumption and 

feed efficiency . 
            Groups 
Parameters 

G1 G2 G3 G4 G5 

Feed Consumption (g)     
0-4 wk 17.961.9a 20.011.9a 19.891.6a 19.21.8a 16.61.4a 
4-6 wk 27.52.15b 31.22.95b 28.52.1b 18.022.02a 27.32.24b 
0-6 wk 22.52.05a 25.52.09a 24.82.04a 18.301.09a 22.42.03a 
Feed Efficiency (g/g)     
0-4 wk 0.280.01a 0.270.01a 0.240.02a 0.240.01a 0.210.01a 
4-6wk 0.210.01b 0.170.01a 0.180.01a 0.170.01a 0.250.02b 
0-6wk 0.240.02a 0.210.02a 0.200.01a 0.210.01a 0.230.01a 

a,b: Means in the same row with the same row with the same letters are not significantly 

different (P0.05). 

 
Carcass Traits :   

Effect of different levels of coriander seeds supplementation on some 
organs are shown Table (4). No significant differences were found between 
treatments but, heart, liver and kidney were slightly increased by coriander 
supplementation especially at levels of 0.6, 0.9 and 1.2% and these results 
are in agreement with the finding of Guler et al., (2005). 
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Table (4): Effect of coriander supplementation on carcass traits. 
           Groups 
Parameters 

G1 G2 G3 G4 G5 

Live body weight (g)  167.6315.6a 172.2511.8a 161.0812.7a 148.8513.9b 140.2514.9b 
Heart % 0.750.004 0.920.009 0.730.008 0.740.005 0.810.005 
Liver % 3.240.05a 3.010.08a 4.430.006b 2.580.05a 3.260.08a 
Gizzard % 3.170.31 3.390.31 3.690.19 3.220.62 3.400.72 
Kidney % 0.490.02 0.440.01 0.530.01 0.610.02 0.380.03 
Spleen % 0.140.02 0.140.007 0.130.005 0.140.005 0.150.006 
Pancreas % 0.200.01a 0.360.01ab 0.410.04b 0.420.02b 0.460.01b 

a,b: Means in the same row with the same letters are not significantly different (P0.05). 
 
The achieved  improvement in body weight, weight gain and feed 

efficiency, and consequently in body organs due to the coriander 
supplementation and attributed to the stimulating effect of their essential oils 
on the digestive processes. These results are in agreement with those of 
Hernandez et al., (2004), who reported that the supplementation of the 
essential oils improved the apparent whole digestive tract and the ileal 
digestibility of nutrients. Similarly, Ramakrishna  et al., (2003) reported that 
the effectiveness of pancreatic lipase and amylase were increased through 
the supplementation of essential oils. Also, Platel et al., (2002) demonstrated 
that coriander seeds enhanced the activities  of pancreatic lipase, 
chymotrypsin and amylase. Similar positive effects were reported by Jamroz 
and Kamel (2002), who observed that the supplementation of essential oils 
increased the digestion of protein, cellulose and fat in pigs. The positive effect 
of dietary coriander seeds on body weight, gain and feed efficiency could be 
attributed to the increased efficiency of feed utilization and /or altered carcass 
composition. Similarly, Ather (2000) reported an improved performance in 
broilers when a poly-herbal premix which containing five herbs was used. 

Similar results were observed in recent studies which revealed that 
essential oils had blocking effects on pathogens in the digestive system 
(Alcicek et al., 2003), and improved feed intakes, feed conversion ratios and 
carcass yields (Basset, 2000; Hertrampt, 2001; Williams and Losa, 2001; 
Tucker, 2002; Alcicek et al., 2003 and Giennenas et al., 2003). The low 
performance in the G4 (1.2%) coriander than the other treatments could be 
attributed to a higher concentration of the essential oils which might have 
been toxic to quails (Lee et al., 2004). 
Physiological and biochemical parameters of blood plasma : 

Data in Table (5) showed that plasma total cholesterol, total lipid were 
not significantly different than those of the control, although the birds that fed 
on 0.6% coriander seeds showed a lesser plasma total lipids than the other 
groups. Plasma ALT activity showed slight significant differences for quails 
that fed on coriander seeds than those of the control group especially those 
fed on 1.2%, although, plasma AST activity showed no significant differences 
between treatments, but the highest activity was achieved by birds fed 1.2%. 
Concerning the total plasma protein concentration, no significant differences 
by the different levels of coriander supplementation when compared with 
control, but the levels of 0.3 and 0.9% recorded the highest concentrations. 
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Table (5): Effect of coriander supplementation on some blood 
parameters.  

                      Groups 
Parameters 

G1 G2 G3 G4 G5 

Total Cholesterol (mg/dL) 118.343.42 116.388.57 116.498.09 117.198.13 117.549.25 
Total Lipid (mg/dL) 260.2315.03 255.4411.50 266.257.95 261.7514.27 260.1413.17 
ALT (U/L) 51.892.11ab 48.33.89a 55.61.4b 60.754.59c 52.145.65ab 
AST (U/L) 18.110.91 18.710.47 17.961.62 19.010.96 18.670.88 
Protein (g/dl) 4.660.69b 3.990.63ab 4.20.14ab 3.690.42a 3.420.55a 
Hematocrit % 0.420.02a 0.450.04a 0.610.05b 0.580.03b 0.450.04a 
H/L ratio% 0.470.14a 0.410.02a 0.570.13a 0.550.14a 0.450.03a 

a,b,c: Means in the same row with the same letters are not significantly different (P0.05). 

 

Hematocrit ratio showed significant differences (P0.05) between the 
groups, especially at levels of 0.9 and 1.2% of coriander supplementation. On 
the other hand, no significant differences in H/L ratio between groups but, 0.9 
and 1.2% of coriander seeds had the highest ratio. These results are in close 
agreement with the findings of Chithra and Leelamma (1997), who reported 
that the increase of pancreatic enzyme activities enhanced the hepatic bile 
acid synthesis and increased the degradation of cholesterol to fecal bile acids 
and appeared to account for its hypocholesterolemic effect. Also, Nikolaus et 
al., (1999) reported that the petroselinic acid, from triacylglycerols of 
coriander oil is extensively incoporated into the lipids of heart and liver and 
metabolized via B-oxidation and chain elongation for its hypocholesterolemic 
effect. 
Microbiological Traits: 

Table (6) showed the effect of different levels of coriander seeds on the 
total count and colon bacteria. It could be noticed from this table that birds 
which were fed on 0.6, 0.9 and 1.2% of coriander had the lowest counts of 
bacteria, it is clear that coriander seeds were more effective in inhibiting cecal 
bacteria in quails as compared to the control group (-8.7: -13%). Also 
salmonella was not detected in cecal content of birds fed on coriander, 
especially at levels of 0.6, 0.9, and 1.2% levels. So, it had an antigonistic 
effect against some harmful bacteria in quails. On the other hand, it is well 
recognized that the functionality of the immunological barriers (regeneration 
of epithelium, activity of T-and B-lymphocytes) are closely linked with 
nutrition. Also, the balance of microflora in the intestine is very important for 
health and the correct functioning of the gastrointestinal tract (GIT).  
 
Table (6) : Effect of Coriander supplementation on bacteria counts. 
               Parameters  
Groups 

Total Count Salmonella Colon bacteria 

G1 115.17  104 a 0.0 a 40.17  104a 
G2 256.33  104 b 0.0 a 78.17  104 a 
G3 296.67  104 b 0.0 a 49.83  104 a 
G4 246.0  104 b 0.0 a 63.67  104 ab 
G5 277.5  104 b 171.0  102 b 85.17 104 b 
a,b: Means in the same column with the same letters are not significantly different 

(P0.05). 
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The number of microorganisms varies in particular parts of GIT from 
108 up to 1012 and strictly depends on pH value of intestine content and the 
nutrition of animals (Lan et al., 2005). Besides, coriander has linalool which 
inhibits the pathogenic microorganism in the digestive system. Delaquis  et 
al., (2002) also reported that essential oils derived from coriander negatively 
affected gram-positive bacteria and gram-negative bacteria. Similarly, Cabuk 
et al., (2003) observed that linalool affected E.Coli and Salmonella 
Typhimurium negatively. It could be clearly expected that controlling the gut 
microflora can positively influence the performance of birds. Also, Jamroz 
(2005) reported that the aromatic plants include substances having the most 
important activities which result in improvement of the endogenous enzymes 
secretion, stimulation the appetite, digestibility and the nutrients absorption, 
improvement of the microflora balance, decrease of E. Coli and Clostridium 
population and stimulation of the Lactobacillus spp. proliferation, intestinal villi 
layer protection, antibacterial, antiviral and antidiarrheal activity and 
stimulation of the immune system. 

In conclusion, the use of herbs and spices as a source of antioxidants 
to combat oxidation warrants further attention. Immediate studies should 
focus on validating the antioxidant capacity of herbs and spices and improved 
the absorption of nutrients. Also, coriander seeds were linked with better 
keeping quality of meat. Therefore, the coriander seeds supplentation in 
birds's diets is highly, recommended to improve the absorption of nutrients 
beside their protective role against the deleterious effects of certain diseases. 
However, there's a great need for more esearch to determine the appropriate 
dosage for different poultry species.  
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   اء    الأد و  و                                                                 قدرة بذور الكزبرة على تعديل بعض الاستتاببب  السستيولوايو والكيكروبيت
                          الأنتباى للسكبن اليبببنى .

  و                   إيكتتتتتتتتتتتبن *تتتتتتتتتتتر  التتتتتتتتتتتدالى     -                         هبلتتتتتتتتتتتو كلكتتتتتتتتتتتد اكتتتتتتتتتتتب ل التتتتتتتتتتتدين   
                               نعكو الله اكبل الدين كلكد على    

            بكعو الأزهر. ا  –                    ليو الأقتصبد الكنزلى  ك  –                                  قسم العلوم البيولوايو والبيئو 
                     لكركز القوكى للبلوث  ا  –                                        قسم تغذيو وإنتب  الليوان والدواان 

       ين شكس ع      ابكعو   –           ليوالزراعو  ك  –                          قسم إنتب  الدواان 
 

                إلمى خاسمة اممنام           عشم ايمن         قسما    ،               سمانةة عامر مم م      051                          استخدم فى هذه الدراسة عدد 
  –     1.0               نفن  إلمهمن ةسم         ندممة ا م                   الرابعة على علمقة ع  -        الثنلثة   –        الثنةمة   -                       حمث غذم  الامنام  الأ لى

                                                                    % ان حب   الكزبرة على الت الى بمةان غذم  الاما عمة الخناسمة علمى علمقمة  2 . 0  –     1.0  –     1.0
    22        لتمربمة                                                      اعدل استهلاك الغذاء  اعدل الكفنءة الغذايممة  فنةهنممة ا  -    مسم              م حسن   زن ال ت       عندمة  

         دم  كمذلك                 لمل الاختلفمة بنلم ن          لأمراء التح                                                     م م[ تم ذبح عدد خاسة طم ر ان كل اعنالة  أخذ  البلازان 
 -                                                         بعض اقنممس الذبمحة  كنة  أهم الةتنيج الاتحصل علمهن كنلأتى:

    ةمممة ر                                                                           تحسمممن كممملا  امممن  زن المسمممم  اعمممدل الكفمممنءة الغذايممممة بل مممنفة الكزبمممرة إلمممى العلمقمممة اقن -1
           بنلكةتر ل.

   امن                     ميملة فمى  زن كملا         زممندة                                                         لم تتمثثر صمفن  الذبمحمة اعة ممن  بل منفة الكزبمرة  لكمن حمدث -2
  .             % ان الكزبرة    0.2  –   0 . 1  –     1.0        است من     د             الكلى خنصة عة  –      الكبد   –      القل  

        لكمن حمدث                                                                                لم متثثر است ى كلا  ان الك لستر ل  اللبمدا  الكلممة بل منفة الكزبمرة إلمى العلمقمة  -3
       اقنرةممة    بنل             % اممن الكزبممرة    1.0                                                ةقممض  مميمل فممى اسممت ى اللبمممدا  الكلمممة خنصممة عةممد ةسممبة 

        ةتر ل .    بنلك
        ط أةمزمم                         بمةامن لمم متمثثر اسمت ى ةشمن  ،                                 بل نفة الكزبرة اقنرةة بنلكةتر ل   ALT                تثثر ةشنط أةزمم  -4

AST  .  
     زبمرة           بل منفة الك  H/L                                                               لم متثثر اسمت ى كملا  امن تركممز البمر تمن فننلبلازامن  ةسمبة كمرا  المدم  -5

                  اقنرةة بنلكةتر ل.
        ةمد ةسمبة                        اقنرةمة بمنلكةت رل خنصمة ع                                                  ةسبة الاك ةن  الخل مة بل نفة الكزبرة إلى العلمقمة      تثثر   -6

1.0   -0.2   .%   
  ة       الكزبمر   ن   % ام     0.2  -   0 . 1  -   1.0                          الطم ر التى غذم  على ةسمبة                             قل  أعداد البكترمن فى أاعنء  -7

                  اقنرةة بنلكةتر ل.   بنل
  ى  أ          بد ن حد ث                                 إ نفة الكزبرة إلى علايق الطم ر                                      قد خلص  الدراسة إلى إاكنةمة  أهامة 

         بنلإ منفة                                 تحسممن أاتصمنض بعمض الام اد الغذايممة              مر  ا ح علمى                              أ رار فسم ل ممة لان لهن ان تثث
                                                         الأممنبى فى حانمة الطم ر ان التثثمرا  السمية لبعض الأاراض.          إلى د رهن 


