
 

 

 

Egyptian Journal of Rabbit Science, 31(1): 73-90 (2021) 

EFFECT OF USING VARYING LEVELS OF QUINOA HAY IN 

GROWING RABBIT RATIONS 

 

H. A. Abo-Eid
1
; S. S. Eisa

2
; F. Abdel-Azeem

3
 and N. E. El-Bordeny

4 

1
Sustainable Development of Environment and its Project Management Department, 

Environmental Studies and Research Institute, University of Sadat City, Menofiya, Egypt. 
2
Agriculture Botany Department, Faculty of Agriculture, Ain Shams University, Cairo, Egypt.  

3
Poultry Production Department, Faculty of Agriculture, Ain Shams University, Cairo, Egypt . 

4
Animal Production Department, Faculty of Agriculture, Ain Shams University, Cairo, Egypt.  

Corresponding author: H. A. Abo-Eid; Email: hosni.aboeid@esri.usc.edu.eg  

hosny_abo_eid@yahoo.com;  

____________________________________________________ 
ABSTRACT: The present study was 

carried out to investigate the effect of 

using varying levels of quinoa hay as 

a replacer of 25, 50 and 75 % of 

dietary alfalfa hay as a source of 

fiber in growing New Zealand White 

rabbits (NZW) rations on their 

productive performance. Sixty-four 

growing NZW rabbits of 5 weeks’ age 

with average initial live body weight 

of 623.69±7.73 g were randomly 

divided into four similar groups, 

sixteen growing rabbits in each 

group.  

Insignificant (P>0.05) differences in 

feed consumption between different 

experimental groups were observed 

during all experimental periods (5-9 

weeks of age, 9-15 weeks of age and 

the entire of the experimental period 

5-15 weeks of age). Replacement of 

alfalfa hay with 25%, 50% and 75% 

quinoa hay reduced the values of all 

nutrient digestibility coefficients.  The 

group of rabbits that received 25%, 

50% and 75% quinoa hay showed 

significantly lower values of TDN 

and DCP compared to control group 

(0%). The group fed diet contain 25% 

quinoa hay gave insignificant 

improvement (P>0.05) of feed 

conversion ratio compared with those 

fed control group, 50% and 75% 

quinoa hay at 9-15 weeks and entire 

experimental period (5-15 weeks). An 

insignificant increase (P>0.05) was 

observed in the values of total 

protein, albumin and globulin in 

rabbits group received 25% quinoa 

hay compared to the control group. 

Insignificantly (P>0.05) higher 

values of blood urea were observed 

for the groups received quinoa hay 

compared to control group. Also, 

there was no significant difference 

between control group and groups 

that received quinoa hay for GOT 

and GPT values. The level of 

triglycerides insignificantly 

decreased (P> 0.05) after adding 

quinoa hay to the ration. 

Insignificantly (P>0.05) decrease in 

plasma cholesterol concentration was 

observed by consuming quinoa hay 

compared to control group. Using the 

level of 25% from quinoa hay did not 
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affect creatinine level compared to 

control group. While, a significant 

increase (P<0.05) was observed in 

the values of creatinine in the rabbit's 

groups received 50% and 75% 

compared to that received 25% 

quinoa hay and control group.   

Conclusively, based on the results 

obtained in this study, it can be 

successfully used quinoa hay with 

25% as a source of fiber to replace 

alfalfa hay in the rabbit ration 

without any negative effect on rabbit 

performance. 

Keywords: Quinoa hay, Rabbits, 

nutritive value, performance, 

digestibility, blood parameters.

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

INTRODUCTION 

In Egypt, affected regions with dry and salt suffer from a shortage of 

fodder crops production because of many environmental factors, such as soils 

salinity, groundwater and water scarcity. The quinoa is tolerant of cold, salinity 

and drought and can be cultivated in highlands in the mountain areas (Jacobsen et 

al., 2003; Bhargava et al., 2007). There is great technological and commercial 

interest in this crop, not only for purpose of human nutrition but also because of 

the release of by-products which are of great importance to the pharmaceutical 

industry and also considered good nutritional alternatives to animal nutrition 

(Blanco Callisaya, 2015; Efe, 2017 and Peiretti, 2019). Quinoa is used as fodder 

for ruminants, in regions where other species cannot grow because of the 

prevalent soil and climate conditions (e.g. in the nearness of the salt swamp 

regions (Capelo Baez, 1979).  

Quinoa can grow in a wide range of soil pH, including acidic soil, and can 

withstand poor and coarse environments. This crop is ideally grown at high 

altitudes, where maize cannot be grown, and ripens within 4 to 7 months, 

depending on diversity or ecology (Carmen, 1984). Rosero et al. (2010) indicated 

that a low percentage of Colombian farmers (20%) use quinoa in animal feed. 

Researchers in Denmark demonstrated that when using quinoa as silage this 

could be a good forage crop for dairy farms with yields that have high protein 

content (Darwinkel and Stolen, 1998 and Peiretti et al., 2013). Marino et al. 

(2018) investigate the effect of diet supplementation with quinoa seed and/or 

linseed. They found that there were no significant differences in the average daily 

gain, slaughter weight, carcass weight and dressing percentage among all 

experimental groups. Mosquera et al. (2009) stated that the control group 

provided the best yield and the quinoa diets gave the lowest yields (gain of 

broiler), but the mortality rate was higher in the control group (10.94%) and 

lowest in the quinoa group (1.56%). In the study of quinoa at six morphological 

stages, Peiretti et al. (2013) reported that the in vivo dry matter digestibility was 
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0.92g/g dry matter in early vegetative and 0.85g/g dry matter in late vegetative. 

Bhargava et al. (2006), Vilcacundo and Hernandez (2017) and Peiretti (2019) 

stated that the quinoa whole plant has been also used as a rich nutritional source 

to feed livestock, including cattle, pigs, and poultry. Also, residues of harvest are 

used to feed cattle, sheep, horses, pigs, and poultry (FAO, 1994). Barros-

Rodríguez et al. (2018) reported that the whole quinoa plant can be integrated 

into the rations of ruminants due to its good chemical composition, high rumen 

digestion and reduced protozoa as well as, the saponins of quinoa in the ration of 

ruminants may be reduce greenhouse gases, without any effect on the digestion 

of nutrients. There are a few numbers of studies on the using quinoa in animal 

rations.  

So, the objective of the current study is to evaluate the effect of using 

varying levels of quinoa hay in growing rabbits ration on their productive 

performance. 

 

MATERIALS AND METHODS 

The present study was carried out in the Center of Agriculture Studies and 

Consultations (CASC), Rabbits Production Unit (RPU), labs of Animal Nutrition, 

Animal Production Department, Faculty of Agriculture, Ain Shams University, 

Cairo, Egypt. 
 

Quinoa hay processing 

The quinoa plants were harvested at 90 days after sowing date and 

collected at plastic sheet at sunny place for 3 weeks until air dried. The 

plants were turned over every 2 days to get good aeration. 
 

Experimental rabbits 

Sixty-four growing New Zealand White (NZW) rabbits with 

average initial live body weight of 623.69±7.73 kg were randomly 

divided into four similar groups, sixteen growing rabbits in each 

group. Each group was divided into four replicates. Each replicate 

consists of 4 rabbits and the initial live body weight of all 

experimental groups was almost equal. The rabbits were weighed 

biweekly to calculate total gain, daily gain and feed conversion. 

Experimental diet 
          Four pelleted experimental diets were formulated to be 

approximately isocaloric, isonitrogenous and isofiberous. All 

experimental diets were formulated at Atmida Company to meet the 

recommended nutrient requirements of rabbits according to NRC (1977) 
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and Cheeke (1987), but with replacement alfalfa hay by quinoa hay 

levels 0, 25, 50 and 75%. Chemical composition of alfalfa hay and 

quinoa hay, as well as, ingredient and experimental diets are shown in 

Tables (1 and 2).  

Management  

         The experimental rabbits were housed in galvanized metal cages. Each 

cage was 60 x 50 x 40 cm for length, width and height respectively, and 

provided with feeders and automatic watering system, with four rabbits per 

each cage. The cages were located in a naturally ventilated and lighting 

building.  The experimental diets were offered to the rabbits ad libitum and 

fresh water available all the time during the experimental period. Rabbits were 

individually weighed at the beginning of the experiment, then at weekly 

intervals until the end of experiment. Daily weight gain, daily feed conversion, 

feed conversion ration and mortality rate were calculated.  The feeding trail 

was conducted for 10 weeks.  

Carcass characteristics and blood samples 

At the end of the trails, five randomly chosen rabbits representing 

each group were slaughtered according to the standard technique of 

Cheeke (1987). Dressing percentage included relative weights of carcass, 

giblets and head. Blood samples were collected at slaughtering in un-

heparinize glasses tube (5 samples/treatment).  

Blood serum was separated by centrifugation at 3000 rpm for 15 

minutes. The collected serum was stored at -20 C
o 

until assay. Values of 

total protein, albumin, total lipids, total cholesterol and urea-N, Alkaline 

phosphatase (u/L), Triglyceride, Creatinine and transaminase enzymes 

activities (GOT and GPT) were determined by using kits purchased from 

Diamond Diagnostics Company, Egypt. The globulin values were 

obtained by subtracting the values of albumin from the corresponding 

values of total protein.    

Chemical analysis 

The chemical composition of the quinoa hay, alfalfa, experimental diet 

and feces were analyzed according to AOAC (2016). The total digestible 

nutrients (TDN) were calculated according to the classic formula (Cheeke et 

al., 1982).  

Neutral detergent fiber (NDF), assayed without using sodium sulfite and 

expressed inclusive of residual ash and acid detergent fiber (ADF), expressed 

inclusive of residual ash were determined according to Van Soest et al. (1991). 
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Table 1. Chemical composition of Alfalfa hay and Quinoa hay. 

Chemical contents, g/ kg DM 

Items Alfalfa hay Quinoa hay 

Dry matter 889.50 963.40 

Organic matter 878.70 755.50 

Ash 121.30 244.50 

Silica 13.80 20.50 

Crude protein 208.50 139.00 

Crude fiber 308.80 227.40 

Ether extract 28.40 26.10 

Natural detergent fiber 460.60 476.10 

Acid detergent fiber 359.70 348.90 

Acid detergent lignin 41.60 102.10 

Cellulose 318.10 246.80 

Hemicelluloses 101.00 127.30 

Non fiber carbohydrate
3

 181.20 114.30 

Mineral contents 

 Sodium (Na) mg/kg 6.40 39.00 

Potassium (K) mg/kg 36.70 72.00 

Calcium (Ca) mg/kg 30.70 22.00 

Magnesium (Mg) mg/kg 4.60 12.00 

Manganese (Mn), mg/kg 48.75 57.50 

Phosphorus (P) , mg/kg 0.33 0.40 

Iron (Fe), mg/kg 2049.0 1375.0 

Zinc (Zn), mg/kg 12.00 7.50 

Copper (Cu), mg/kg 4.50 8.00 

Phytochemical contents 

Total phenols mg/g 3.55 3.88 

Oxalate  mg/100g 38.54 104.91 

 

Phytochemical component 

The total soluble oxalic acid (OA) concentration of quinoa 

hay and alfalfa hay was determined according to Xu and Zhang 

(2000). Determination of total soluble phenols was performed as 

described by Shahidi and Naczk (1995). 

Digestibility trials   
Digestion trials were conducted at the end of growth trial to determine 

the digestibility values and nutritive value of the experimental diets expressed 

as total digestible nutrients (TDN, %), digestible energy (DE, Kcal/Kg feed)  
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Table 2. Formulation and chemical composition of the experimental diets. 

Ingredients 0% 

quinoa 

25% 

quinoa 

50% 

quinoa 

75% 

quinoa 

Barley 20 20 20 20 

Corn 10 10 10 10 

Soybeen  17.25 17.95 18.55 20.38 

W.BRAN 20 19.5 19 17.6 

Quinea 0 7.5 15 22.5 

Alfa alfa hay 30 22.5 15 7.5 

Oil 0.3 0.3 0.3 0.2 

Limst 0.7 0.6 0.5 0.3 

Salt 0.5 0.4 0.4 0.2 

Meth 0.1 0.1 0.1 0.17 

Premix Mixture
* 

0.3 0.3 0.3 0.3 

Dical 0.85 0.85 0.85 0.85 

Total 100 100 100 100 

Chemical composition (as feed basis) 

Dry Matter(DM%) 91.32 90.93 91.80 91.39 

Organic matter (OM%) 89.51 90.08 89.21 89.50 

Crude protein (CP%) 21.11 21.47 22.07 23.37 

Crude fiber (CF%) 11.81 11.70 11.27 11.97 

Ether extract (EE%) 2.95 4.30 2.49 3.68 

Nitrogen free extract (NFE%) 53.64 51.97 50.19 50.17 

Crude ash (%) 10.49 9.92 10.79 10.50 

NDF(%) 40.11 36.00 39.14 37.80 

ADF(%) 16.11 14.76 15.27 15.01 

ADL(%) 4.69 4.63 4.14 4.82 

Lignin(%) 3.52 4.21 2.02 3.46 
*
Each one kg of vitamin & mineral mixture contains: Vit.A 4000000 IU; Vit D3 

50000IU; Vit E 16.7g.; Vit K3, 0.67g.; Vit.B1 67g; VitB2 2.00g; Vit. B6 0.67g; Vit B12 

3.33mg ; Cholin chloride 400g.; Biotin 0.07g ;Niacin 16.7g.; pantothenic acid 6.7g; Folic 

acid 1.7g;; Copper 1.7g; Iron 25.00g; Manganese 10.00g; Iodine 0.25g; Selenium 33.3g; 

Zinc 23.3g and Magnesium 133.3g. 
 

and digestible crude protein (DCP, %).  Four animals representing each 

group were individually housed in metabolic cages equipped with a 

stainless- steel screen and 4 mm mesh to retain feces but allow free 

passage of urine. Feed and water intake were offered to rabbits ad-

libitum, during the digestion trial. The digestion trial lasted for 10 days 

as preliminary period while the collection period lasted for 5 days in 

which feces was collected daily before the morning meal, weighed fresh 

and sprayed with 2% boric acid for trapping any ammonia released from 
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feces and dried at 60 ◦C for 24 hrs in an air drying oven. The feces were 

then ground and mixed, stored for subsequent chemical analysis. Samples 

of diets and feces were chemically analyzed to determine the digestibility 

coefficients and nutritive values of the experimental diets.  

Statistical analysis:  

The data were analyzed according to statistical analysis system 

(SAS) User's Guide (2003). Nutrient digestibility, feeding values, and 

blood parameters were analyzed by the following model to describe the 

data:   

Yij = μ + Ti + eij 

Where, Yi = The observation of the i
th
 treatment , μ = Overall mean, Ti = 

Effect of the i
th
 treatments and ei = Experimental error. 

Separation among means was carried out by using Duncan 

multiple tests (Duncan, 1955). 

RESULTS AND DISCUSSION 

Chemical composition  
The data of chemical composition and minerals contents of quinoa hay 

compared to alfalfa hay are presented in Table 1. The data showed that quinoa 

hay recorded lower OM content compared to alfalfa hay (755.50 vs. 878.70 

g/kg) and vise versa quinoa hay recorded higher ash content compared to 

alfalfa hay (244.50 vs. 121.30 g/kg). The CF and EE content in quinoa hay 

were lower than alfalfa hay (227.40 vs. 308.80 and 26.10 vs. 28.40 g/kg, 

respectively).   

The cell wall contents of quinoa hay as NDF, ADF and ADL were close 

to those recorded for alfalfa hay (Table 1). Values of NDF and ADF were 

close to those recorded by Peiretti et al. (2013) who found that NDF and ADF 

content in quinoa plants were 493.7 and 331.3, respectively.    

The minerals contents in quinoa hay as Na, K, Mg, P, Mn and Cu were 

higher than those in alfalfa hay, which support the higher Ash content of 

quinoa hay compared to alfalfa hay, while Ca, Zn and Fe were lower in quinoa 

hay than alfalfa hay (Table 1). 

Quinoa hay had higher oxalate content than those of alfalfa hay, 

while total phenols content was similar for both plants hay (Table 1).  

 The different formulations of experimental diets are presented in 

Table 2.  The different ingredients were used by different ratios to 

formulate the diets to be approximately isocaloric, isonitrogenous and 

isofibrous. 
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Feed consumption 

Feed consumption, nutrients digestibility coefficients and nutritive 

values of the experimental diets are presented in Table 3. The results showed 

insignificant (P>0.05) differences in feed consumption between different 

experimental groups during all experimental periods (5-9 weeks of age, 9-15 

weeks of age and 5-15 weeks of age). The average feed intake was low during 

the first period and then increased during the second period.  These results are 

in agreement with NRC (1977) who reported that rabbits, like most animals, 

are adjusting their feed intake to meet their needs.  

The results of feed intake in Table 3 may indicate that the palatability of 

quinoa hay is similar to that in alfalfa hay which not affect feed intake. Also, 

sodium content in quinoa hay had no negative effect on feed intake. Wang et 

al. (2011) replaced 33.3, 66.7, and 100 corn stover with salinity tolerant plants 

and found no significant effect on feed intake.  

Nutrient digestibility coefficient 

Replacement of alfalfa hay by 25%, 50% and 75% quinoa hay reduced 

the values of all nutrient digestibility coefficients (Table 3). The group of 

rabbits that received 25%, 50% and 75% quinoa hay showed significantly 

(P<0.05) lower values of TDN and DCP compared to control group.   

Growth performance 

Live body weight 

Rabbits performance of the experimental diets are presented in Table 4. 

The results showed that insignificant differences in the initial body weight 

were observed at 5 weeks of age. During the first period (4 weeks after 

weaning), it may be noted that rabbit feeding on diets containing quinoa hay as 

a substitute for alfalfa hay as a major source of fiber, grew slower (P>0.05) 

than the control group. Also, insignificant differences were observed in 

average daily gain during the period 9-15 weeks of age. The same trend was 

obtained during the whole trial period (5-15 weeks of age). This may be due to 

the similar crude protein and metabolizable energy level of diets. These results 

are in agreement with Marino et al. (2018). 

 

Feed conversion  

During the first trial period (5-9 weeks), the values of feed conversion 

ratio were not significantly affected (P>0.05) by using quinoa hay as a 

substitute for alfalfa hay (Table 4). These results are in agreement with El  
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Sayed (2016) who reported that insignificant differences in the feed 

conversion  may  be  due  to  the  close  values  of  feed  intake parallel to the  

average daily gain values. While the group fed on 25% of quinoa hay (Table 

4) gave insignificant improvement (P>0.05) of feed conversion ratio compared 

with those fed control group, 50% and 75% quinoa hay at 9-15 weeks and 

entire experimental period (5-15 weeks). These results may be due to the 

improvement of daily weight gain.  
 

Mortality rate 

 Table 4 showed death losses during entire experimental period either for 

group fed on alfalfa hay or the groups fed quinoa hay as a substitute of alfalfa 

hay. This may be due to management conditions. 
 

Blood parameters 

 The effect of quinoa hay levels on blood parameters is shown in Table 5. 

An insignificant increase (P>0.05) was observed in the values of total protein, 

albumin and globulin in rabbit group received 25% quinoa hay compared to 

the control group. These results can be attributed to the fact that the different 

rations are approximately isocaloric, isonitrogenous and isofibrous. Abdel-

Azeem and El-Bordeny (2007) reported a positive correlation between the 

concentration of dietary protein and plasma protein. Also, the same author 

mentioned that the low level of plasma proteins may be due to a decrease in 

the protein that is absorbed and synthesized and an increase in protein loss. 

Ashour et al. (2004) reported that albumin concentration was considered a 

reflection of the animal ability to synthesize and store protein. Jones and Bark 

(1979) stated that the site of synthesis albumin is the liver, while lymphoid 

tissue is the one that forms globulin.  

 The values of total plasma protein and its fractions in this study were 

within the normal range and near to the values of Abdel-Azeem and El-

Bordeny (2007) and higher than the levels in study of Wang et al. (2017). The 

different values might be due to the differences in age and growth period of 

the animals.  

Insignificantly (P >0.05) higher values of urea-N were observed for 

the groups received quinoa hay compared to control group (Table 5). 

Also, there was no significant difference between control group and 

groups that received quinoa hay for GOT and GPT values. These results 

are consistent with Gugołek et al. (2018) who reported that quinoa 

(Chenopodium quinoa) seeds as a protein supplement with less than 

100g/kg are useful and safe in use for feeding broiler without any 

adverse effects on liver functions GOT and GPT.   

 

https://onlinelibrary.wiley.com/doi/full/10.1111/jpn.12791#jpn12791-bib-0044
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The level of triglycerides insignificantly decreased (P> 0.05) after adding 

quinoa hay to the ration. This result is in agreement with Pasko et al. (2010) 

who reported that feeding rats on quinoa seeds led to effectively reduced total 

cholesterol and triglycerides. 

In the current study, insignificantly (P>0.05) decrease in plasma 

cholesterol concentration was observed by consuming quinoa hay compared to 

control group (Table 5). This finding is consistent with Tomotake et al. (2007), 

Wang et al. (2009) and Pasko et al. (2010) who reported that some proteins 

from pseudo cereals (amaranth, buckwheat or quinoa) can affect on  level of 

total cholesterol serum.  Also, Takao et al. (2005) and Ryan et al. (2007) 

suggest that the hypocholesterolemic effect of quinoa may be caused by the 

saponins, fiber or squalene. 

In the present study, the results of Table 5 showed that using the level of 

25% from quinoa hay did not affect creatinine level compared to control group 

and the same results was reported by Pasko et al. (2010) after adding quinoa 

seeds to the ration. While, a significant increase (P<0.05) was observed in the 

values of creatinine in the rabbits groups received 50% and 75% quinoa hay 

compared to that received 25% quinoa hay and control group.    

Conclusively, from these results, it could be concluded that quinoa hay 

can be successfully used with 25% from dietary alfalfa hay as a source of fiber 

to replace alfalfa hay in the rabbit ration without any negative effect on rabbit 

performance. The use of quinoa hay in animal rations can be an alternative 

solution to environmental problems in some regions where other species cannot 

grow due to salinity and dry of soils. 
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 تأثير إستخذام هستويات هختلفة هن دريس الكينوا 

 فى علائق الأرانب الناهية
 

سيذ سعيذ عيسى -حسنى السيذ أحوذ أبو عيذ* 
**

فتحى عبذ العظين هحوذ -
 ***

 - 

نصر السيذ يحيى البردينى
****

 
*

صبِعت ِذَٕت  –ِعهذ اٌذراسبث واٌبحىد اٌبُئُت  –ِشزوعبحهب  لسُ اٌخُّٕت اٌّخىاصٍت ٌٍبُئت وإدارة

 ِصز. –إٌّىفُت  –ِذَٕت اٌسبداث  –اٌسبداث 
**

 ِصز. –اٌمٍُىبُت  – حذائك شبزا  –صبِعت عُٓ شّس  –وٍُت اٌشراعت  –لسُ إٌببث اٌشراعً 
***
 ِصز. –ُىبُت اٌمٍ –حذائك شبزا  –صبِعت عُٓ شّس  –وٍُت اٌشراعت  –لسُ إٔخبس اٌذواصٓ  
****
 ِصز. –اٌمٍُىبُت  –حذائك شبزا  –صبِعت عُٓ شّس  –وٍُت اٌشراعت  –لسُ الإٔخبس اٌحُىأً  

 

و  25و  72ِسخىَبث ِخخٍفت  إحلايأصزَج اٌذراست اٌحبٌُت ٌبحذ حأرُز 

اٌىُٕىا وبذًَ ٌذرَس اٌبزسُُ اٌحضبسي وّصذر ٌلأٌُبف فٍ  ِٓ درَس٪  52

إٌبُِت عًٍ أدائهب الإٔخبصٍ. حُ حمسُُ عذد اٌبُعبء علائك الأرأب إٌُىسٍَٕذَت 

صُ إًٌ  623.69 7.73±أسببُع بّخىسػ وسْ  2بعّز عشىائُب أرٔبً ٔبٍِ  46

ق ٌىحظ وصىد فزو أرٔبً ٔبٍِ. 64أربع ِضّىعبث فً وً ِضّىعت عذد 

غُزِعٕىَت فٍ لُُ اٌعٍف اٌّسخهٍه بُٓ اٌّضّىعبث اٌخضزَبُت اٌّخخٍفت خلاي 

غىي وذٌه أسبىعًب و 62-9أسببُع ِٓ اٌعّز ،  9-2صُّع اٌفخزاث اٌخضزَبُت )

 أسبىعًب ِٓ اٌعّز(.  62-2فخزة اٌخضزبت 

٪ 52٪ و 25٪ و 72أدي اسخبذاي درَس اٌبزسُُ بذرَس اٌىُٕىا بٕسبت 

ِعبِلاث هعُ اٌّزوببث اٌغذائُت. أظهزث ِضّىعت  إًٌ خفط لُُ صُّع

ٔخفبض ِعٕىي إ٪ ِٓ درَس اٌىُٕىا 52٪ و 25٪ و 72 غذَج بـالأرأب اٌخٍ 

اٌّضّىعت اٌخٍ حُ  ظهزثأ .اٌّمبرٔتِمبرٔت بّضّىعت  DCPو  TDNفً لُُ 

٪ ِٓ درَس اٌىُٕىا ححسًٕب غُز ِعٕىَب فٍ 72حغذَخهب عًٍ عٍف َحخىٌ عًٍ 

٪ ِٓ 52٪ و 25و  اٌّمبرٔتىًَ اٌعٍف ِمبرٔت ِع ِضّىعت ٔسبت ِعبًِ حح

 62-2فخزة اٌخضزبت ) خلايوذٌه أسبىعًب و 62-9درَس اٌىُٕىا فٍ اٌفخزة ِٓ 

 أسبىعًب( . 

ٌىحظ سَبدة غُز ِعٕىَت فٍ لُُ اٌبزوحُٓ اٌىٍٍ والأٌبىُِٓ واٌضٍىبُىٌُٓ 

ت بّضّىعت ٪ ِٓ درَس اٌىُٕىا ِمبر72ٔ غذَج بـفٍ ِضّىعت الأرأب اٌخٍ 

ٌّضّىعبث فً اٍُىرَب فٍ اٌذَ  ٌ. وّب ٌىحظج لُُ عبٌُت غُز ِعٕىَت اٌّمبرٔت

. أَعًب ٌُ َىٓ هٕبن فزوق اٌّمبرٔتذرَس اٌىُٕىا ِمبرٔت بّضّىعت غذَج باٌخٍ 

ذرَس اٌىُٕىا ببٌٕسبت ب غذَجواٌّضّىعبث اٌخٍ  اٌّمبرٔتِعٕىَت بُٓ ِضّىعت 

ُز ِعٕىي فً ِسخىي اٌذهىْ . وّب ٌىحظ أخفبض غGPTو  GOTٌمُُ 

ٌىحظ أخفبض غُز ِعٕىٌ أَعب  اٌزلارُت بعذ إظبفت درَس اٌىُٕىا إًٌ اٌعٍُمت.

فٍ حزوُش اٌىىٌُسخزوي فٍ بلاسِب اٌذَ عٕذ حٕبوي درَس اٌىُٕىا ِمبرٔت 



 

 

 

 

90                                               ABO-EID et al. 

٪ ِٓ درَس اٌىُٕىا عًٍ 72. ٌُ َؤرز اسخخذاَ ِسخىي اٌّمبرٔتبّضّىعت 

. بُّٕب ٌىحظج سَبدة ِعٕىَت فٍ ٌّمبرٔتىعت اِسخىي اٌىزَبحُُٕٓ ِمبرٔت بّضّ

٪ ِٓ درَس 52٪ و 25 غذَج بـلُُ اٌىزَبحُُٕٓ فٍ ِضّىعبث الأرأب اٌخٍ 

. بٕبءً عًٍ اٌّمبرٔت٪ ِٓ درَس اٌىُٕىا وِضّىعت 72اٌىُٕىا ِمبرٔت ِع ٔسبت 

إٌخبئش اٌخٍ حُ اٌحصىي عٍُهب فٍ هذٖ اٌذراست ، َّىٓ اسخخذاَ درَس اٌىُٕىا 

وّصذر ٌلأٌُبف فٍ علائك ِٓ درَس اٌبزسُُ اٌحضبسي ٪ 72بٕسبت  بٕضبط

 الأرأب دوْ أٌ حأرُز سٍبٍ عًٍ أداء الأرأب.

% ِٓ درَس 72حىصً اٌذراست ببسخخذاَ درَس اٌىُٕىا بٕسبت  التوصية:

اٌحضبسي وّصذر ٌلأٌُبف فً علائك الأرأب إٌبُِت دوْ أي حأرُز اٌبزسُُ 

 سٍبً عًٍ آدائهب.

 –اٌهعُ  –اِداء  –اٌمُُ اٌغذائُت  –الأرأب  –درَس اٌىُٕىا الذالة:  الكلوات

 ِمبَُس اٌذَ.

 


