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ABSTRACT: A total number of one hundred and eighty Japanese quail birds (120 females 

and 60 males), 9-weeks old were randomly divided into five groups, 36 birds each and each 
treatment was replicated four times with 9 birds in a completely randomized design. Dietary 
treatments were as follows: basal diet only without supplementation and served as a control group, 
basal diet + 100 mg Tylosine /kg diet, basal diet + 250 mg licorice /kg diet, basal diet + 500 mg 
licorice /kg diet and basal diet +1000 mg licorice /kg diet. The results showed that dietary 
supplementation with different feed additives had insignificant effect on egg laying rate, egg 
number, average egg weight, egg mass and feed conversion ratio compared with control group. 
The percentage of egg shell thickness was significantly (P ≤ 0.001) increased by supplementation 
with Tylosine and licorice in compare with control group. Serum total lipids, total cholesterol and low 
density lipoprotein (LDL) were significantly (P ≤ 0.001) decreased due to addition of different feed 
additives. Yolk total lipids was significantly (P ≤ 0.001) decreased with dietary supplementation of 
licorice root powder and Tylosin in the diets. Also, significant (P ≤ 0.01) decrease in egg yolk 
cholesterol was recorded in the group fed with 500mg licorice in comparison with anther treatments. 
In conclusion, dietary inclusion of licorice powder could be applied as alternatives to in-feed 
antibiotics for laying Japanese quail diets. 
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INTRODUCTION 

 
The sub-therapeutic feeding of antibiotics has historically been a practice in 

some sectors of the broiler industry to promote growth performance and protect 
flock health (Landy et al., 2011). However, the use of dietary antibiotics has 
resulted in controversial problems such as development of antibiotic resistant 
bacteria and drug residue in the final products (Burgat, 1999) which can be harmful 
to consumers. Thus, the use of antibiotics as a growth promoter is no longer 
acceptable and it is forbidden in European Union countries. As a result, new 
alternatives are being introduced to livestock producers, among which phytogenic 
and herbal products have been considerable attention as possible in-feed 
antibiotics substitutions. In recent years, the use of phytogenic compounds has 
gained momentum for their potential role as natural alternatives to antibiotic growth 
promoters in animal nutrition (Zeweil et al., 2013; Landy et al., 2012). Herbs may 
contain some active substances that can trigger side effects and interact with other 
herbs, supplements, or medications. For these reasons, herbs should be taken 
with care, under the supervision-of a specialist in the field of botanical medicine. 
Herbs’ spices and various plant extracts have proven to be possible candidates to 
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replace antibiotic growth promoters in animal diets. Licorice, the root of the 
leguminous glycyrrhiza plant species, Glycyrrhiza glabra, (family Leguminosae) 
contains glycyrrhizin, glycyrrhetinic acid, flavonoids, asparagine, iso-flavonoids and 
chalcones. Licorice root has been used in Europe since prehistoric times, and its 
medicinal use is well documented (Fiore et al., 2005). Glycyrrhiza glabra, has been 
used as a medicinal product for over 4000 years. It has been reported that licorice 
has anti-microbial, anti-atherosclerotic, anti-oxidative, anti-inflammatory, oestrogen 
rich beverage anti-viral, anti-nephritic and radical scavenging activities (Fukai et al., 
2003). Its root possesses some nutritive value and medicinal properties. They are 
widely used as a cold beverage, in preparing some pharmaceutical preparations 
such as hematinic pills and to disguise the bitter taste of other remedies (Shalaby 
et al., 2004). Therefore, this study aimed to investigate the effect of licorice on 
quality and quantity of egg production as well as blood lipid profile in Japanese 
quail laying hens.  

 

MATERIALS AND METHODS 
 
This study was carried out at the Poultry Research Laboratory belonging to 

Animal and Fish Production Department, Faculty of Agriculture (Saba Basha), 
Alexandria University. This study was undertaken during the period from May to 
July 2017. A total number of 180 Japanese quail birds (120 females and 60 males) 
at 9 weeks old were used. Quail were weighed individually, randomly distributed 
into five experimental groups, each group contained 36 birds (24 hens and 12 
males); each one was subdivided into four replicates with 9 birds (6 hens and 3 
males) in a completely randomized design. The birds were selected on basis of 
more than 60 % egg production rate after one-week of observation period. Quail 
were housed in wire laying cages, (2 hens and 1 male); of an open house system 
throughout the experimental period which started at 9 weeks of age till 18 weeks of 
age. All birds were reared under similar hygienic and managerial conditions. 
Dietary treatments were as follows: basal diet only without supplementation and 
served as control, basal diet+ 100 mg antibiotic Tylosine /kg diet, basal diet + 250 
mg licorice / kg diet, basal diet + 500 mg licorice / kg diet and basal diet + 1000 mg 
licorice / kg diet. Tylosine was obtained from Chemical Industries Development 
(CID) El-Tlbia-Pyramids-Giza-A.R.E-G.C.R19717- Giza, Egypt). Dried licorice was 
obtained from retail market, Alexandria, Egypt. All quail were reared in wire 
batteries under the same managerial, hygienic and environmental conditions. All 
laying hens were exposed to 16 hours of continuous light per day during the 
experimental period. Feed and water were available ad libitum throughout the 9-
week experimental period. The basal diet was formulated to meet the birds’ dietary 
nutrient requirements (NRC, 1994). It contained 20 % crude protein and 2894 kcal 
/kg metabolizable energy, the composition of basal diet is shown in Table 1. Body 
weight and feed consumption were recorded weekly. Feed conversion ratio was 
calculated (g feed / g egg). Egg laying rate, number of eggs and egg weight were 
monitored daily. Egg quality measurements were conducted using an average of 
21 eggs from each treatment and were performed through two consecutive days 
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per month. Shell thickness was determined from measurements of the mean 
thickness at three locations on the egg (air cell, equator and sharp end) using a 
dial pipe gauge (Mitutoyo, 0.01–20 mm, Tokyo, Japan). Yolk cholesterol was 
determined by nine eggs from each treatment and measured by the method of 
Folch et al. (1956) as modified by Washburn and Nix (1974). At the end of the 
experiment, blood samples were collected from the brachial vein of 4 hens 
randomly chosen from each group then serum were immediately centrifuged at 
3500 r.p.m. for 15 min. and stored at -18°C until use. Serum and yolk lipid profile 
were colorimetrically determined using commercial kits (Biomerieux, Poains, 
France). The differences among treatments were statistically analyzed by one-way 
ANOVA using SPSS® statistical software package for windows version 11.0. The 
significant differences between treatment means were separated by Duncan’s 
Multiple Range-test (Duncan, 1955). 

  
Table (1). Composition and calculated analysis of the basal experimental diet 

 

Ingredients % 

Yellow corn 53.58 
Soybean meal (48%) 30.50 
Di-calcium phosphate 1.16 
Limestone 
Lysin 
Wheat bran 

6.50 
0.02 
4.50 

Sunflower oil 3.00 
Vit. and minreal. mix.** 0.300 
Salt (NaCl) 0.300 
Methionine 0.139 

Total 100 

Calculated analyses1:  

Crude protein, % 19.90 
ME (Kcal/ kg diet) 2894.42 
Ether extract, % 2.48 
Crude fiber, % 2.74 
Methionine, % 0.45 
Methionine + cystine, % 0.74 
Lysine, % 1.01 
Calcium, % 2.82 
Av. Phosphorus 0.38 

** Each kg of vitamin and minerals mixture contained: Vit. A, 4,000,000 IU; Vit. D3, 500,000 IU; Vit, 
E, 16.7 g., Vit. K, 0.67 g., Vit. B1, 0.67 g., Vit. B2, 2 g., Vit. B 6, .67 g., Vit. B12, 0.004 g., Nicotinic 
acid, 16.7 g., Pantothenic acid, 6.67 g., Biotin, 0.07 g., Folic acid, 1.67 g., Choline chloride, 400 g., 
Zn, 23.3 g., Mn, 10 g., Fe, 25 g., Cu,1.67 g., I, 0.25 g.,Se, 0.033 g. and,Mg, 133.4 g. 
1
 According to NRC (1994).  
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RESULTS AND DISCUSSIONS 
 
Results presented in Table 2 showed that body weight change insignificantly 

affected by the different treatments. It should be pointed out that any gain in body 
weight after commencement of egg production should be minimal as the hen is 
essentially, at its mature body weight. Also, dietary supplementation with different 
feed additives had insignificant effect on egg laying rate, egg number (hen/day), 
average egg weight and egg mass (g/hen/day) compared with those fed basal diet 
(control group) throughout the whole experimental period from 12-24 weeks of age. 
The best value in egg laying rate recorded in the group fed different feed additives 
compared with control group. Also, different feed additives had insignificant effect 
on feed consumption and feed conversion ratio of laying Japanese quail hens 
throughout the whole experimental period from 12-24 weeks of age as compared 
with control group.  

 
In this respect, Doğan et al. (2018) reported that final live weight, was not 

affected by the licorice root powder supplementation (P>0.05) of laying Japanese 
quail hens. While, Safari and Zahedi (2016) explained that 0, 0.5, 1, 1.5 and 2 g/kg 
Glycyrrhiza glabra extract significantly influenced quail body weight during both the 
starter (1-21 days) and grower (21-42) periods of the study. Similarly, Myandoab 
and Mansoub (2012) investigated the effects of licorice root extract as a medicinal 
plant in quails. They obtained that average body weight gain increased in quails 
fed diet containing 200 ppm of licorice root extract and 1% probiotic in the diet. 

 
Contrary to our study, Sedghi et al. (2010a) reported that diet supplemented 

with 4 g/kg of licorice extract had greater (P<0.05) egg production than the control 
group fed diet during the experiment. Also, Awadein et al. (2010) reported that 
dietary supplementation of licorice at the level of 0.1 and 0.5% had significant 
effect on egg weight and egg production in Mandarah hens. They explained that 
egg weight increased with dietary licorice supplementation (P<0.05). Also, Aghdam 
Shahryar et al. (2018) reported that licorice powder supplementation significantly 
affect the performance of Hy-Line W-36 layer hens (P<0.01). The highest values of 
egg production (60.96%), egg weight (61.50 g) and egg mass (37.60 g). 

 
Doğan et al. (2018) found that egg weight was not affected by the licorice 

root powder supplementation (P>0.05) of laying Japanese quail hens. Also, Sedghi 
et al. (2010a) showed that diets supplemented with 0, 2, 4 or 6 g/kg of licorice 
extract was not influenced the egg weight in 58-weeks-old laying hens.  

 
Glycyrrhizin (10–25%) is the main compound that is found in large amount in 

the root of licorice (Nowakowska, 2006). Glycyrrhizin is a phytobiotic compound 
with antiviral and anti-bacterial properties (Brenes and Roura, 2010). So, use of it 
in hen diets may be improving their performance via reducing the amount of 
harmful digestive tract microorganisms (Khamisabadi et al., 2014.( 
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In another study it was shown that the phytobiotic compounds such as 
glycyrrhizin are able to activate the mechanisms of sensory peripheral in the 
cavities of the mouth and nose, the gut to receive feed and also stimulate 
gastrointestinal motility and secretions of the stomach for best digestion of feed 
ingredients (Vaya et al., 1997). Herbs with growth promoting activity increased the 
stability of feed and beneficially influence the gastrointestinal ecosystem mostly 
through growth inhibition of pathogenic microorganism’s growth (Windisch et al. 
2008). Therefore, it might be possible that the increase of digestion and absorption 
of essential nutrients due to increasing the enzyme activity and / or inhibition of 
pathogenic microorganism’s growth could be the main reason of licorice medicine 
plant to accelerate the performance. Previous studies with other species of animals 
have shown that licorice flavonoids suppress body weight (BW) by reducing body 
fat mass (Armanini et al., 2002; Nakagawa et al., 2004; Tominaga et al., 2006; Aoki 
et al., 2007). Indeed, increase of digestion and absorption of essential nutrients 
and increasing the availability and utilization of feed ingredients' energy and exist 
of sterols plant might lead to increased egg production in group 5 by using 2% 
powder licorice medicine plant. 

 
Safari and Zahedi (2016) explained that 0, 0.5, 1, 1.5 and 2 g/kg Glycyrrhiza 

glabra extract significantly (P<0.05) influenced quail feed intake during both the 
starter (1-21 days) and grower (21-42) periods of the study, but there was not any 
significant (P>0.05) effect on feed conversion ratio during the experiment. Similarly, 
Myandoab and Mansoub (2012) investigated the effects of licorice root extract as a 
medicinal plants and probiotic in quails. They obtained that feed conversion ratio 
decreased and feed intake increased in quails fed containing 200 ppm of licorice 
root extract and 1% probiotic in the diet. 

 
There is a very limited number of studies have been conducted on the use 

of licorice root powder or extract as supplement in laying hens and quail diets. The 
different results may be due to the different species of poultry or different form of 
licorice used in the researches. Experiment on the addition of licorice root was 
made mostly on broiler chickens and the findings were compared with them. 

 
The results in Table (3) showed that egg weight, percentage of egg shell 

weight were not significantly affected, while the absolute shell weight was 
significantly (P ≤ 0.05) affected by the different feed additives compare with control 
group, egg specific gravity was insignificantly (P ≤ 0.05) affected by the different 
feed additives compare with control group. Also, egg shell thickness was 
significantly (P ≤ 0.05) increased by supplementation of Tylosin and different 
treatments of licorice root powder compare with control group. 

 
Table (3) also showed that albumen weight and height and yolk index and 

yolk color were insignificantly affected by different treatments. On the other hand, 
absolute and relative yolk weight and percentage of albumen weight were 
significantly affected by the different treatments in compare with control group. The 
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best values of absolute and relative yolk weight were recorded in the three different 
treatments of licorice root powder in their diets compare with Tylosin and control 
group, while the best value of percentage of albumen weight was recorded in the 
group had 1000 mg licorice and control group in their diets. In the present study, 
diet supplementation by licorice had no significant impact on most of the egg 
quality traits of the laying hens. We have found no study showing the action 
mechanism of licorice on egg quality characteristics in the literature to compare our 
result, except the paper of  Aghdam Shahryar et al. (2018) result, licorice powder in 
laying diets significantly effects on yolk weight (P<0.05), shell thickness, Hugh unit 
and yolk color in laying hens (P<0.01)  and also, Al – Daraji et al. (2009) revealed 
that feeding the birds diet contains different levels of licorice extract (250, 500 and 
750) mg licorice/kg diet resulted in significant improvement as regards egg weight, 
yolk diameter, yolk height, albumen height, yolk weight, shell weight, shell 
thickness and Hugh unit during the most periods of this experiment and concerning 
the general means of these traits. This is consistent with data from Sedghi et al. 
(2010a) who reported that using licorice could not change the egg traits except egg 
shell thickness. Ghasemi et al. (2010) who reported that yolk color responded 
linearly with increasing levels of medicinal herbs. Poltowicz and Wezyk (2001) had 
also showed that the herbs used significantly increased yolk color intensity in the 
experimental groups.  

 
Concerning lipid profile in the serum, Table (4) represents the results of the 

effects of different feed additives on serum total lipids, total cholesterol, LDL, HDL 
concentrations and HDL/LDL ratio of birds. 

 
Results indicated that serum total lipids, total cholesterol, and LDL 

concentrations were significantly (P ≤ 0.001) decreased due to addition of different 
feed additives, however, HDL concentrations and HDL/LDL ratio were significantly 
(P ≤ 0.001) increased by the different treatments as compared with control group. 
Total lipids recorded the lowest values in the group fed 500 mg licorice. Also, total 
cholesterol and LDL concentrations were recorded the lowest values in the group 
fed diets with 1000 and 500 mg licorice /kg respectively. However, HDL 
concentrations recorded the highest value with addition of 250 mg licorice/kg diet.  

 
In agreement with our results, Doğan et al. (2018) reported that Licorice root 

powder supplementation to the experimental diets decreased the LDL 
concentration and 1.0 % licorice root powder supplemented group had the lowest 
LDL level. Also, Sedghi et al. (2010b) who explained that licorice extracts at the 
levels of 0.5, 1.0 and 2.0 g/kg decreased cholesterol and triglyceride concentration 
and increased HDL concentration in broilers. Sharifi et al. (2013) reported that the 
increase in plasma HDL levels may be due to the inhibition of the active enzyme 
hepatic 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-COA). The enzyme 3-
hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase is the rate-limiting 
enzyme in cholesterol biosynthesis that catalyzes the conversion of HMG-CoA 
(Friesen and Rodwell, 2004). Indeed, it is suggested that medicinal plants cause a 
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decrease in HMG-COA enzyme synthesis (Yu et al., 1998). Results of the present 
study for serum cholesterol and triglyceride concentrations agree with Al-Daraji, 
(2012); Myandoab and Mansoub (2012) and Rezaei et al. (2014). Myandoab and 
Mansoub (2012) reported that the levels of serum cholesterol and triglyceride 
concentrations reduced with licorice root supplementation in quail diets. In contrast 
to our results, Salary et al. (2014) stated that the inclusion of 0.2 and 0.4% licorice 
extracts in drinking water of broiler did not decreased triglyceride and cholesterol 
levels. Asgary et al. (2007) have revealed that G. glabra extract has an effect of on 
the blood lipids and atherosclerosis. These workers have found that G. glabra 
extract significantly decreases total cholesterol (TC), low-density lipoprotein 
cholesterol (LDL-C), and triglyceride (TG) levels and increases high-density 
lipoprotein cholesterol (HDL-C) and lessens atherosclerotic lesion in aorta.  

 
Table (4) also showed that yolk total lipids was significantly (P ≤ 0.01) 

decreased with dietary supplementation of licorice root powder and Tylosin in the 
diets. The lowest value (P ≤ 0.01) of yolk total lipids was recorded in the groups 
had 250 mg licorice root powder, followed by 500 mg licorice, Tylosin and 1000 mg 
licorice ascending order, respectively, as compare with the control group. The 
aforementioned groups showed significant decrease in compare with the control 
group to reach 23.71, 23.15, 22.03, 11.34, respectively. Also, significant (P ≤ 0.01) 
decrease in egg yolk cholesterol was recorded in the groups fed 500 mg licorice in 
comparison with another treatment.  

 
No studies showing the action mechanism of licorice on egg yolk lipid profile 

in the literature to compare our result except, Doğan et al. (2018) who reported that 
serum and egg yolk cholesterol levels significant (P ≤ 0.01) decrease with 
increasing level of licorice root powder supplementation at the 4th and 8th weeks. 
Awadein et al. (2010) stated that 0.1 and 0.5% licorice root as a source of 
phytoestrogens in the layers diets significant (P ≤ 0.01) decrease egg cholesterol 
levels than the control group. 

 
In conclusion, the results suggested that dietary licorice root powder have 

the ability to maintain normal performance as using antibiotics comparing to the 
control. 
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Table (2). Performance of laying Japanese quail hens fed on the experimental diets 

 

P  
Value 

Treatments 
Parameters licorice (1000 

mg/kg diet) 
licorice (500 
mg/kg diet) 

licorice (250 
mg/kg diet) 

Tylosin (100 
mg/kg diet) 

Control 

      Laying performance: 

0.778 16.40±  2.58 15.35±  3.45 19.72± 4.93 20.63±  4.62 15.73±  1.76 Body weight change, g 

0.402 75.13 ± 2.55 77.70 ± 3.25 76.52 ± 2.54 74.86 ± 1.47 69.11 ± 4.83 Egg laying rate %, hen-day 

0.398 0.75 ± 0.02 0.78 ± 0.03 0.76 ± 0.02 0.75 ± 0.01 0.69± 0.04 Egg number, hen/day 

0.349 12.31 ± 0.26 12.35 ± 0.07 12.49 ± 0.06 12.40 ± 0.03 11.99 ± 0.25 Mean egg weight, g 

0.161 9.24± 0.23 9.60 ± 0.44 9.55 ± 0.27 9.28 ± 0.20 8.28 ± 0.56 Egg mass/hen/day, g 

0.202 31.36 ± 0.29 30.01 ± 0.64 32.00 ± 0.81 30.27 ± 0.06 30.01 ± 1.03 Feed consumed /hen /day, g 

0.169 3.40 ± 0.10 3.14 ± 0.10 3.35 ± 0.04 3.26 ± 0.06 0.25 ±3.65 Feed conversion ratio 
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Table (3). Egg quality traits of laying Japanese quail hens fed on the experimental diets 

a-b
 Means having the different small letters in each row differ significantly (P<0.05). 

 

 

  

P 
 Value 

Treatments 
Parameters licorice (1000 

mg/kg diet) 
licorice (500 
mg/kg diet) 

licorice (250 
mg/kg diet) 

Tylosin (100 
mg/kg diet) 

Control 

      Egg quality: 

0.396 12.04 ± 0.39 12.68 ± 0.27 12.51 ± 0.39 12.61 ± 0.36 11.91 ± 0.27 Egg weight, g 

0.046 1.079a ± 0.001 1.079a ± 0.001 1.074b ± 0.001 1.076ab ±0.001 1.076ab ±0.001 Egg specific gravity 

0.520 2.99 ±0.21 2.94 ±0.15 3.02 ±0.13 2.84 ±0.12 3.30 ±0.26 Albumen height, mm 

0.906 7.06 ± 0.22 7.30± 0.20 7.26 ± 0.23 7.30± 0.22 7.15 ± 0.17 Albumen weight, g 

0.062 58.65 ± 0.65 57.52± 0.85 58.00± 0.56 57.90 ± 0.63 59.99 ± 0.24 Albumen weight,% 

0.066 3.85 ±0.17 4.18 ± 0.12 4.13 ± 0.17 4.13 ± 0.17 3.67± 0.08 Yolk weight, g 

0.080 31.88 ± 0.66 32.98 ± 0.89 32.97 ± 0.62 32.95 ± 0.65 30.79 ± 0.19 Yolk weight,% 

0.826 3.67 ± 0.28 3.44 ± 0.24 3.56 ± 0.24 3.44± 0.17 3.78± 0.22 Yolk color 

0.640 448.40± 14.46 432.26 ± 12.32 433.35 ± 10.26 419.60 ± 14.84 434.38 ± 11.62 Yolk index 

0.224 1.14 ± 0.04 1.20 ± 0.04 1.12 ± 0.02 1.15 ± 0.03 1.10± 0.03 Egg shell weight, g 

0.406 10.47 ± 0.29 9.50 ± 0.26 9.02 ± 0.19 9.15 ± 0.12 9.22 ± 0.18 Egg Shell weight, % 

0.001 0.283a ± 0.007 0.272a ± 0.008 0.287a ± 0.011 0.280a  ± 0.007 0.234b ± 0.009 Egg shell thickness, mm 
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Table (4). Serum and egg yolk lipid profile of laying Japanese quail hens fed on the experimental diets 

                a-c
 Means having the different small letters in each row differ significantly (P<0.05). 

 

P Value 

Treatments 

Parameters licorice (1000 
mg/kg diet) 

licorice (500 
mg/kg diet) 

licorice (250 
mg/kg diet) 

Tylosin (100 
mg/kg diet) 

Control 

      Serum lipid profile: 

0.001 285.97bc ± 8.44 255.97c ± 15.27 269.19bc ± 8.81 322.98b ± 5.23 452.62a ±11.54 Total Lipid, mg/dl 

0.001 176.33c ± 1.45 182.67b ± 1.76 179.67bc ± 0.66 182.33b ± 1.45 195.67a ± 2.40 Cholesterol, mg/dl 

0.015 86.00bc ± 0.57 91.00a ± 0.57 91.67a ± 0.88 89.33ab ± 0.33 84.67c ± 2.72 HDL,mg/dl 

0.001 48.33b ± 1.76 46.33b ± 0.66 47.33b ± 0.33 46.67b ± 0.66 55.33a ± 0.33 LDL,mg/dl 

0.001 1.80b ± 0.05 1.97a ± 0.01 1.95a ± 0.02 1.93a ± 0.02 1.53c ± 0.05 HDL/LDL ratio 

Yolk lipid profile: 

0.001 315.33b±4.84 273.33c±4.41 271.33c±9.59 277.33c±6.69 355.67a±9.83 Total Lipid, mg/dl 

0.005 18.50a±0.42 16.75b±0.30 18.30a±0.22 18.74a±0.13 18.65a±0.33 Cholesterol, mg/dl 
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  العربيالممخص 

وجودة البيض ومحتوى  اإلنتاجيل لممضادات الحيوية عمى األداء يكبد العرقسوس تأثير
 الصفار والدم من الدهون في السمان الياباني البياض

 ،محمد حسن احمد ،سميمان محمد زهران  ،دسوقيوليد مصطفى  ،حسن صابر زويل 
 عبداهلل عمى محمد

 جامعة اإلسكندرية. -باشا كمية الزراعة سابا – والسمكي الحيوانيقسم االنتاج 
 

عشوائيا في تصمميم عشموائي كاممل عممي خممس معماميب تجريبيمة وكمل  مأسبوع  تم توزيعه 9عمر   طائر 081استخدم 
. تممم تكمموين خمسممة عيئممة تجريبيممة طيممور9مكممرراب وبكممل مكممرر   4،تممم تمموزيعهم عممم   طممائر 66معاممممة تحتمموي عمممي 

المعامممة  عمم  عميةمة أساسمية بمدون أا أتمافاب واسمتخدمب كمجموعمة كنتمرول. المعاممة األول  غمييب الطيمور :كالتالي
المعامممة الثالثمة غمييب  مجمم /كجمم عممل. 011عم  عميةة أساسمية متمال لهما التايموسمين بمعمدل  الثانية غييب الطيور

عمم   الطيمور المعامممة الرابعمة غمييب مجمم /كجمم عممل. 051بمعمدل  العرقسوسعم  عميةة اساسية متال لها  الطيور
عمممم  عميةمممة  . المعاممممة الخامسمممة غمممييب الطيممورمجممم /كجمممم عممممل 511العرقسممموس بمعمممدل عميةممة اساسمممية متمممال لهمما 

 . مجم /كجم عمل 0111العرقسوس بمعدل اساسية متال لها 
يائية من االتافاب الغمعدل التغير ف  وزن الجسم لم يتغير معنويا نتيجة  وكانب اهم النتائج المتحصل عميها كاالتي:
ومتوسط وزن البيتة، سجمب أفتل قيم لمعدل وتع البيض، عدد البيض،  اصل نباتي مةارنة مع مجموعة الكنترول.

وتيها المجموعة المغيا  عم  المتاد  العرقسوستناولب  التي ابوكتمة البيض، ومعامل التحويل الغيائي في المجموع
 تاواي نباتياإلتافاب العمفية من اصل نتيجة استخدام  قشر  البيضسمك . زادب معنويا الكنترولمةارنة مع  الحيوا
وف  صفار سيرم الدم  فيمعنويا والكولسترول الكم  الدهون الكمية  انخفتبمةارنة مع الكونترول.   الحيواالمتاد 
 العرقسوسولوحظ ان إتافة  ,LDL HDLالمختمفة.  المعاميب المختمفة اثرب معنويا في  لإلتافابنتيجة البيتة 

 HDL/LDL. ولم تتأثر معنويا النسبة بالكنترولمةارنة  HDL وزاد معنويا تركيز LDLخفض معنويا من تركيز 
 المختمفة.  باإلتافاب
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