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ABSTRACT:This study was conducted to evaluate the effect of different levels of 

Ginger (Zingiber officinale) on growth performance, immunity response, some blood 

biochemical and hematological parameters of quail birds. A total of 180, one day-old 

quail birds were divided into four treatment groups, with three replicates per treatment 

and 15 birds per replicate. Birds in control group were fed basal diet. Birds in treatment 

groups were fed on diets supplemented with 0.25, 0.50 and 0.75% Ginger. Body 

weights and feed intake of birds were measured weekly. Feed conversion was 

calculated, accordingly. Blood samples of three birds per replicate were collected at 42 

days of age for biochemical and hematological analysis. At the end of experiment, three 

birds were taken randomly from each replicate and slaughtered, and the spleen, thymus 

and bursa were separated and weighted. Results of this experiment showed that, 

supplementing of Ginger to quail diets improved body weight gain and feed conversion 

ratio of quail birds (P<0.05), and also increased total protein and albumin levels (P ≤ 

0.05). On the other hand, supplementing Ginger decreased serum triglyceride and 

plasma cholesterol levels in all treatments compared with control. In addition, high-

density cholesterol fraction increased and low-density cholesterol fraction decreased in 

all treatments groups compared with control group. Birds fed Ginger significantly 

improved spleen, thymus and bursa percentage/body weight compared with control 

group. Plasma ALT and AST decreased in all levels of Ginger and could indicate good 

liver health.  

In conclusion, results of this study showed that addition of Ginger showed a positive 

influence on growth performance, blood biochemical parameters, immune-

responsiveness and it could be considered as a growth promoter agent for quail birds. 
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INTRODUCTION 

The poultry industry aims to provide 

protein for human consumption at an 

affordable cost. Nowadays, poultry meat 

is one of the sources of animal protein 

and can contribute to filling the deficit 

resulting from the consumption of animal 

protein from red meat which led to 

increasing demand for poultry meat. 

Quails are a type of poultry of economic 

importance due to their quick growth, 

short maturity period, less space needed 

for breeding, resistance to most diseases 

and short incubation time (Rahmani et al., 

2014). Generally, birds under intensive 

production systems are exposed to stress 

due to sudden changes in temperature, 

transportation, parasites, and vaccination 

(Zhang et al., 2009). All of these factors 

negatively affected poultry productive 

efficiency and carcass characteristics and 

lead to immune system imbalance (Lan et 

al., 2004). So, antibiotics have been used 

for several years all over the world as a 

growth promoter to control and prevent 

pathogenic bacteria to improve the 

production. However, there has become a 

great need for not using antibiotics in the 

poultry industry due to the miss-using of 

antibiotics in poultry production and the 

remnants of these substances in meat 

tissues in addition to the development of 

antibiotic-resistant bacteria (Burgat, 1991 

and Shahin et al., 2002). So, the 

European Union decided in 2006 to ban 

the use of antibiotics as a growth 

promoter (Eckert et al., 2010 and Khan et 

al., 2012). Since that time, there has been 

an interest in improving poultry health by 

using Eco-friendly products such as herbs 

and medicinal plants that have attracted 

attention due to the safe effect of their 

active substances. Where medicinal 

plants are considered as a good and 

effective alternative for antibiotics due to 

its impact on the different physiological 

systems of animals, activities on the 

immune system, endocrine system, and 

digestive system. In addition, to the fact 

that these plants possess many active 

components such as active substances, 

antioxidants, anti-inflammatory and anti-

microbial activities (Nasir and Grashorn, 

2010 & Khan et al., 2012).  

Medicinal plants are characterized as 

available, cheap source with no side 

effects on health and are digested easily. 

Zingiber offcinale is one of these plants 

and also known as Ginger, (Han et al., 

2013). Ginger is used to treat many 

diseases as it possesses antibacterial, 

anticancer (Citronberg et al., 2013), anti-

parasitic, antimicrobial (Kumar et al., 

2014), antioxidants (Nile and park 2015), 

anti-inflammatory (Zhang et al., 2016) 

and antiseptic materials (Ali et al., 2008). 

In addition, Ginger contains many 

biologically active compounds such as 

phenolic and terpene compounds. The 

phenolic compounds are mainly gingerol, 

shogaols, paradols, gingerdiol and 

gingerdione (Zhao et al., 2011; Stoner, 

2013; Liu et al., 2019). Also, Ginger 

contains significant amounts of iron, 

calcium, magnesium, selenium, zinc, 

vitamin E and vitamin C (Shirin and 

Jamuna, 2010). Therefore, this study was 

conducted to evaluate the effect of 

different levels of Zingiber officinale on 

growth, carcass traits, immunity and 

some blood biochemical and 

hematological parameters of quail birds. 

MATERIALS AND METHODS 

Study area: 

This study was carried out at the Animal 

Production Farm of the Department of 

Animal and Poultry Production, Faculty 

of Environmental Agricultural Sciences, 
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Arish University, El Arish, North Sinai 

Governorate, Egypt. 

Experimental birds and design: 

One hundred and eighteen quail birds at 

one day-old were obtained from Atomic 

Energy Commission at Anshas, Sharkia 

Governorate, Egypt. Birds were used in 

the study after being left on the 

experimental site for a period of one 

week to acclimatize. The quail birds were 

randomly assigned to four dietary 

treatments, at nearly equal body weight 

and were randomly divided into 4 

treatments groups. Each treatment was 

sub-divided into three replicates with 15 

birds per replicate. Birds were brooded at 

33
o 

C during the first week with the 

brooding temperature being reduced to 

3
o
C/week until it reached approximately 

24
o
C at week four of age. Light was 

provided continually using artificial light. 

The birds were subjected to similar 

conditions of management and sanitary 

conditions throughout the period of the 

experiment. 

Experimental diets: 

Ginger (Zingiber officinale) was obtained 

from a local herb store in North Sinai, 

Egypt, and supplemented diets at the rate 

of 0, 0.25, 0.50 and 0.75 % of the diet. 

During the growth period (1 – 42 days) 

birds received diets containing 24 % CP 

and 2900 Kcal ME/ Kg. Feed and clean 

water were provided ad-libitum daily. 

The diets were formulated to meet the 

nutrient requirements of quail as 

recommended by the National Research 

Council (1994) for this growing period. 

Table 1 showed the ingredients 

composition of the experimental diets. 

Nutrient composition of Zingiber 

officinale: 

Ginger is composed of 93.52% Dry 

matter, 8.42% crude protein (CP), 3.11% 

crude fiber (CF), 5.95% total ash, 5.54% 

Either Extract, 70.84% nitrogen-free 

extract. 

Measurements: 

Mortality was recorded daily during the 

experiment. Body weight was recorded 

weekly, and feed intake was daily 

recorded to determine body weight gain 

(BWG, g) as following equation: 

BWG = final weight (g) – initial weight 

(g). 

Feed conversion ratio (FCR) was 

calculated as the amount of feed required 

(g) for producing a unit of gain (g) 

according to the following equation:  

FCR = feed intake (g)/weight gain (g) 

Blood samples of three birds per replicate 

(selected randomly) were collected in the 

morning at 42 day of age. Blood samples 

were collected in EDTA containing tubes 

for determination of blood hematological 

parameters, while determination of serum 

proteins in serum of blood samples 

collected without anticoagulant. Serum 

was separated after centrifugation of 

clotted blood at 3,500 rpm for 20 min. 

Serum and EDTA blood were kept at 

4°C. Blood serum samples were analyzed 

to determine the contents of cholesterol, 

triglyceride, total protein, albumin and 

globulin. At the end of experimental, 

three birds were taken randomly and 

slaughtered from each replicate, spleen, 

thymus and bursa were separated and 

weighted. 

Statistical Analysis: 

The obtained data were statistically 

analyzed using Analysis of Variance 

(ANOVA), applying the General Liner 

Model (GLM) Procedure, described in 

SAS User’s Guide (SAS., 2004). 

Differences among means were tested 

using Duncan’s multiple range test 

(Duncan, 1955). 

The statistical model was:  

Yij = μ + Ti + eij 

http://scialert.net/fulltext/?doi=ajava.2016.60.66#16037_b
http://scialert.net/fulltext/?doi=ajava.2016.60.66#16052_ja
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Where, Yij = an observation, μ = the 

overall mean, Ti = effect of treatment and 

eij = random error. 

RESULTS AND DISCUSSION: 

Productive performance: 

Results in Tables 2 and 3 showed the 

effect of dietary Ginger on live body 

weight and body weight gain of growing 

quail birds. Results indicated that birds 

fed diet contained Ginger had 

significantly (P ≤ 0.05) the highest final 

live body weight and body weight gain 

compared with the control groups.  

Tables 4 and 5 illustrated the effect of 

different levels of Ginger on feed 

consumption and feed conversion ratio. 

The results showed that the feed intake 

had no significant (P ≤ 0.05) effect on 

groups fed ginger compared with control 

group. However, feed conversion ratio 

showed significant (P ≤ 0.05) differences 

between all groups fed on Ginger and 

control group.  

These results are in agreement with Abo 

Taleb et al., (2008); Ali et al., (2018) and 

Ahmed et al., (2019) who showed a 

significant (P ≤ 0.05) on body weight, 

body weight gain and feed conversion for 

birds fed diets containing of Ginger 

additives. The same trend was observed 

by Meysam et al., (2017) and Swain et 

al., (2017), who studied the effect of 

ginger on quail birds. Also, the same 

results were found by; Rehman et al., 

(2017); Talukder et al., (2017) and 

Asghar et al., (2021) when used ginger in 

broiler diets. These results are in 

agreement with the review article 

published by Gaikwad et al., (2020) who 

presented the effect of using Ginger in 

different levels and forms on several 

types of birds. On other side, other 

studies showed that addition of Ginger to 

birds’ diet had no significant (P ≤ 0.05) 

effect on growth performance such as 

final body weight and weight gain 

(Mohammad et al., 2017; Herve et al., 

2018; Habibi and Ghahtan, 2019). 

Several studies confirmed that Ginger 

promoted growth and productivity in 

poultry due to its  phytochemicals, active 

compounds, nutrients, antimicrobial 

properties and anti-oxidant contents 

(Nasir and Grashorn, 2010; Shirin and 

Jamuna, 2010; Khan et al., 2012; Kumar 

et al., 2014; Nile and park. 2015; and Liu 

et al., 2019). These components led to 

stimulation of the secretion of digestive 

enzymes (lipase and amylase) and 

intestinal mucus in birds, to stimulate the 

digestion process efficiently and stabilize 

the microbial balance in the intestine (Lee 

et al., 2003; Boyraz and Ozcan, 2006; 

Ghazalah and Ali, 2008). In addition, 

Ginger contains many active substance 

such as (alkaloids, brunel, camphon, 

flavonoids, gingerol, gingerdiol, 

gingeron, humolin, limonene, saponins, 

shogaols, volatile oils and some phenolic 

ketone derivatives) (Hashimoto et al., 

2002) these compounds could stimulate 

the digestive enzymes, and in turn 

increased feed conversion ratio 

(Mohamed et al., 2012). In addition, 

Platel and Srinivasan (2000) stated that 

Ginger enhanced secretion trypsin, 

amylase, bile acid and pancreatic lipase. 

These enzymes significantly affected the 

digestion and absorption of nutrients. 

The difference between the present study 

with other studies results could be due to 

differences in Ginger source and 

processing methods or poultry species 

used (Shirin and Prakash 2010; Wen et 

al., 2019). This means that the useful 

effect of Ginger on performance depends 

on the bird species, Ginger dosage and its 

derivatives and interaction between other 

components. Despite this, the information 
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about the mechanism of action of Ginger 

is not clear (Kiyama, 2020).  

Carcass characteristics: 
Statistical analyses of carcass 

characteristics are shown in Table 6. The 

results showed that the diets containing 

different levels of Ginger significantly (P 

≤ 0.05) increased in dressed%, giblets% 

and total edible parts% compared with the 

control groups. There are some studies 

that showed that the use of Ginger in bird 

diets led to an improvement in the carcass 

characteristics (Ahmed et al., 2019 and 

Asghar et al., 2021).The Ginger did 

significantly affect the relative weights of 

heart and giblets. Some studies have 

reported similar results in poultry fed 

diets contain Ginger (Salmanzadeh,2015; 

Talukder et al., 2017; Habibi and 

Ghahtan, 2019). On the contrary, several 

studies reported that there was no 

significant (P ≤ 0.05) affect for dressing 

and other organ compared with control 

group (Zeweil et al., 2016; Muhammad et 

al., 2017; Kafi et al., 2017) 

 On the other side, liver% was 

significantly decreased by increasing 

levels of Ginger. Also, gizzard% 

significantly (P ≤ 0.05) increased by 

using Ginger levels compared with 

control group. Results in Table 6 showed 

that Ginger levels significantly (P ≤ 0.05) 

changed thymus and bursa % compared 

with the control. The change in internal 

organs percentages could be due to 

Ginger which is used to treat many 

diseases as it possesses antibacterial, 

antioxidants (Nile and park, 2015), anti-

parasitic, antimicrobial (Kumar et al., 

2014), anti-inflammatory (Zhang et al., 

2016) and antiseptic materials (Ali et al., 

2008). In addition, Ginger contains many 

biologically active compounds such as 

phenolic and terpene compounds (Zhao et 

al., 2011; Stoner, 2013 and Liu et al., 

2019). Also, Ginger contains amount of 

important minerals and vitamins (Shirin 

and Jamuna, 2010). This is important for 

the production of the immune cells due to 

the antioxidant activities of some 

components of Ginger (Rocha et 

al.,2010) and the ability of plant to 

modify the immune system  (Salem, 2005 

and Dong et al., 2007). 

Blood constituents: 

Results in Table 7 showed that the diets 

containing different levels of Ginger 

decreased (P ≤ 0.05) serum total 

cholesterol. In addition, LDL fraction 

decreased, and HDL fraction increased in 

all groups compared with control group. 

In addition to, increased (P ≤ 0.05) 

albumin levels. The results agree with 

those obtained by (Salmanzadeh, 2015; 

Zeweil et al., 2016; Swain et al., 2017; 

Herve et al., 2018 and Asghar et al., 

2021) who recorded that Ginger 

significantly (P ≤ 0.05) decreased total 

cholesterol, HDL fraction, LDL fraction 

and triglyceride. The decrease in plasma 

cholesterol levels may be attributed to the 

high content of Ginger from unsaturated 

fatty acids which may stimulate the 

cholesterol excretions into the intestine 

and the oxidation. On other side Ginger 

led to significant (P ≤ 0.05) low level in 

the plasma glucose as compared to 

control group (Salmanzadeh, 2015 and 

Swain et al., 2017). This may be due to 

anti-diabetic activity in Ginger that works 

to reduce the level of sugar in the blood. 

It is thought that the anti-diabetic 

properties of Ginger are induced by 

activation of adenosine monophosphate 

kinase (AMPK), affecting cellular uptake 

of proteins with hypolipidemic and anti-

diabetic properties (Haddad et al., 2003 

and Sanz, 2008). 

From the above, Ginger showed strong 

anti-lipidemic effect on triglyceride levels 
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and cholesterol (Jang et al., 2007); hence, 

its mode of action may be related to the 

inhibition of cholesterol synthesis such as 

(hydroxy--methylglutaryl coenzyme A 

(HMG—CoA) (Saeid et al., 2010). 

correspondingly, Ginger is a potent 

HMGR-inhibiting drug, known to cause 

liver-specific inhibition of cholesterol 

synthesis (Manju et al., 2006). In 

addition, other Research showed that 

diabetic therapy by insulin helps in 

decreasing triglycerides by affecting 

lipoprotein lipase levels (Austin et al., 

1984). Ginger has insulin-stimulating 

effect which plays a role to decrease 

triglycerides in the blood (Austin et al., 

1984). 

Also, results showed that total protein and 

albumin level were significantly (P ≤ 

0.05) increased in group fed diets contain 

Ginger compared with control. The same 

results were recorded by Swain et al., 

(2017). Plasma ALT and AST decreased 

with all levels of Ginger. The liver 

contains enzymes like ALT and AST and 

it releases these enzymes into the blood 

when injured infection (Kaplan et al., 

2003). Hence, the significant (P ≤ 0.05) 

differences among treatments in ALT and 

AST in this study may reflect the normal 

liver function of the bird groups fed diets 

containing Ginger and this suggests that 

ginger has properties that can promote 

liver health. On other side, the results 

showed different significant (P ≤ 0.05) 

between all treatments compared to 

control group for WBCs and RBCs level. 

According to the results of analyzing 

blood samples from different treatments, 

the birds fed on Ginger showed higher 

blood globulin and white blood cells 

count compared with the control group. 

This indicates that the Ginger raised the 

level of globulin in the blood, which 

serves as an indicator of the immune 

response and the source of antibodies 

(Abdel Fattah et al., 2008) and the 

production of immunoglobulin. 

Therefore, the observed effect may be 

due to increase immunoglobulin 

concentration and improved immunity 

(Abu Taleb et al., 2008; Meysam et al., 

2017; Rehman et al., 2017 and Habibi 

and Ghahtan 2019). 

CONCLUSION 

In conclusion supplementation of Ginger 

up to 0.75% on quail diets improved 

growth performance, carcass traits, 

immune organs and blood constituents of 

quail birds. No side effects were observed 

on the bird, and it is considered a safe 

alternative to antibiotics and can be 

considered a growth stimulator. 
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Table (1): The composition and calculated analysis of diets. 

Ingredients % 
Zingiber offcinale % 

0 0.25 0.50 0.75 

Yellow corn 54.42 54.27 54.17 54.09 

Soybean meal (44%) 37.89 37.91 37.8 37.76 

Corn gluten meal (60%) 4.00 3.96 4.02 4.03 

Di-calcium phosphate 0.36 0.36 0.36 0.36 

Salt 0.35 0.35 0.35 0.35 

Limestone 1.82 1.74 1.64 1.5 

L. Lysine 0.08 0.08 0.08 0.08 

DL. Methionine 0.08 0.08 0.08 0.08 

(V&M.) Premix* 0.3 0.3 0.3 0.3 

Oil 0.7 0.7 0.7 0.7 

Zingiber officinale 0 0.25 0.5 0.75 

Total 100  100  100  100  

Calculated analysis (%) 

Crude protein 24 24 24 24 

ME Kcal/Kg. 2900 2900 2900 2900 

Calcium 0.9 0.9 0.9 0.9 

AV. Phosphorus 0.47 0.45 0.45 0.47 

L. Lysine 1.35 1.36 1.36 1.36 

DL. Methionine 0.51 0.51 0.5 0.51 

* Each kg of vitamin mineral premix: contains: vitamin A, 1200000; vitamin D3, 300000IU; 

vitamin E, 700 mg; vitamin K3, 500 mg; vitamin B1, 500 mg; vitamin B2, 200 mg; vitamin B6, 

600 mg; vitamin B12, 3 mg; folic acid, 300mg; choline chloride, 1000 mg; Niacin, 3000 mg; 

Biotin, 6 mg; panathonic acid, 670 mg; manganese sulphate, 3000 mg; iron sulphate, 10000 mg; 

zinc sulphate, 1800 mg; copper sulphate, 3000 mg; iodine, 1.868 mg; cobalt sulphate, 300 mg; 

selenium, 108 mg. 
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Table (2): Effect of dietary treatments on body weight (g). 

Items Control 
Zingiber offcinale % 

0.25 0.50 0.75 

Initial weight at 7 day-old 31.00 
a 
± 0.00 31.00

 a 
± 0.00 31.00

 a 
± 0.00 31.00 

a 
± 0.00 

14 day-old 58.45
 c 

± 1.40 63.01
 b 

± 1.29 67.01
 a 

± 1.45 67.90
 a 

± 1.02 

21 day-old 89.67
 d 

± 1.39 96.45
 c 

± 1.45 100.01
 b 

± 1.29 102.34
 a 

± 1.40 

28 day-old 138.59
 d 

± 1.36 147.01
 c 

± 1.45 151.01
 b 

± 1.22 154.01
 a 

± 1.29 

35 day-old 196.66
 c 

± 1.57 206.13
 b 

± 1.88 211.30
ab 

±1.13 216.39
 a 

± 1.36 
Final weight at 42 day-old 254.88

d  
± 2.09 266.20

 c 
± 1.55 276.65

 b 
± 1.42 286.10

 a 
± 1.15 

a,b,c Means in the same row with different superscripts are significantly different (P ≤ 0.05) 

Table (3): Effect of dietary treatments on body weight gain (g). 

Items Control 
Zingiber offcinale % 

0.25 0.50 0.75 

7 – 14 day-old 27.45
 c 

± 0.33 32.01
 b 

± 0.33 36.01
 a 

± 0.67 37.00
 a 

± 0.33 

14 – 21 day-old 31.22
 b 

± 0.67 33.44
ab 

± 0.33 33.00
ab 

± 0.58 34.44
 a 

± 0.67 

21 – 28 day-old 48.91
 a 

± 0.53 50.56
 a 

± 0.33 51.00
 a 

± 0.33 51.67
 a 

± 0.67 

28 – 35 day-old 58.07
 b 

± 0.67 59.12
ab 

± 0.67 60.29
 ab 

± 0.33 62.38
 a 

± 0.67 

35 – 42 day-old 58.22
 d 

± 1.33 60.07
 c 

± 1.08 65.36
 b 

± 1.33 69.71
 a 

± 1.45 

Total (WG) 7-42 day 223.88
d 

±1.54 235.20
c 
±2.33 245.65

 b
±1.33 255.10

a 
±1.57 

a,b,c Means in the same row with different superscripts are significantly different (P ≤ 0.05). 

Table (4): Effect of dietary treatments on feed intake (g). 

Items Control 
Zingiber offcinale % 

0.25 0.50 0.75 

7 – 14 day-old 88.78
 a 

± 1.35 86.78
 a 

± 1.75 85.22
 a 

± 1.89 83.44
 a 

± 1.24 

14 – 21 day-old 96.33
 a 

± 0.70 95.22
 ab 

± 0.62 94.11
 bc 

± 0.41 92.33
 c 

± 0.52 

21 – 28 day-old 107.00
a 
± 1.45 104.89

bc 
±1.61 105.00

ab 
±1.20 103.44

c 
± 1.99 

28 – 35 day-old 117.60
a 
± 1.28 118.40

a 
± 1.73 115.22

 a 
± 1.35 116.54

a 
± 1.86 

35 – 42 day-old 139.34
a 
± 2.03 139.0

 a 
± 1=2.18 139.55

 a 
± 1.61 139.14

a 
± 1.16 

Total (FI) 7-42 day 549.06
a 
± 3.86 544.29

a 
± 4.45 539.10

 a 
± 2.64 534.90

a 
± 1.91 

a,b,c Means in the same row with different superscripts are significantly different (P ≤ 0.05) 

 

Table (5): Effect of dietary treatments on feed conversion ratio (g feed/ g gain). 

Items Control 
Zingiber offcinale % 

0.25 0.50 0.75 

7 – 14 day-old 3.23
 a 

± 0.16 2.71
 b 

± 0.14 2.32
 c 

± 0.16 2.32
 c 

± 0.11 

14 – 21 day-old 3.09
 a 

± 0.26 2.85
 b 

± 0.22 2.85
 b 

± 0.24 2.68
 c 

± 0.26 

21 – 28 day-old 2.19
 a 

± 0.11 2.08
 a 

± 0.14 2.03
 a 

± 0.13 2.03
 a 

± 0.21 

28 – 35 day-old 2.02
 a 

± 0.13 2.02
 a 

± 0.11 1.93
 ab 

± 0.23 1.85
 b 

± 0.12 

35 – 42 day-old 2.39
 a 

± 0.16 2.32
 a 

± 0.14 2.13
 ab 

± 0.22 2.00
 b 

± 0.18 

Total (FCR) 7-42 day 2.45
 a 

± 0.23 2.32
 b 

± 0.25 2.19
 c 

± 0.12 2.10
 c 

± 0.21 
a,b,c Means in the same row with different superscripts are significantly different (P ≤ 0.05) 
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Table (6): Effect of dietary treatments on carcass characteristics and lymphoid organs 

of quail birds at 42 days old. 

Items Control 
Zingiber offcinale % 

0.25 0.50 0.75 

Live weight(g) 254 266 276 286 

Carcass characteristics (%) 

Dressed 73.36
b
±1.36 74.65

ab
±1.34 76.57

a
±1.90 77.27

a
±1.18 

Gizzard 1.61
 b

±0.14 1.74
 ab

±0.18 1.75
 ab

±0.18 1.87
 a
±0.19 

Liver 2.12
 b

±0.13 2.22
 ab

±0.18 2.24
 ab

±0.18 2.35
 a
±0.17 

Heart 0.84
 b

±0.018 0.90
 ab

±0.044 0.95
 ab

±0.027 0.96
 a
±0.030 

Giblets* 4.57
 b

±0.17 4.87
 ab

±0.20 4.93
 ab

±0.13 5.16
 a
±0.15 

Total edible parts** 77.93
 b

±1.42 79.58
 ab

±1.54 81.73
 a
±1.03 82.14

 a
±1.28 

Lymphoid organs (%) 

Spleen 0.067
 b

±0.003 0.070
 a
±0.003 0.071

 a
±0.003 0.074

 a
±0.003 

Bursa 0.13
 b

±0.020 0.13
 b

±0.019 0.16
 a
±0.017 0.16

 a
±0.013 

Thymus 0.26
 b

±0.019 0.31
 ab

±0.026 0.33
 a
±0.029 0.33

 a
±0.017 

   a,b,c Means in the same row with different superscripts are significantly different (P ≤ 0.05) 

*Giblets = gizzard+ liver + heart. 

** Total edible parts = dressing + giblets 
 

Table (7): Effect of dietary treatments on some blood biochemical and hematological 

parameters of quail birds. 

Items Control 
Zingiber offcinale % 

0.25 0.50 0.75 

T. protein(g/dl) 4.16
c
±1.04 4.22

c
±1.01 4.37

b
±1.03 4.61

a
±1.02 

Albumin (A) (g/dl) 1.47
 c
±0.31 1.64

 b
±0.67 1.70

 b
±0.12 1.83

 a
±0.29 

Globulin (G) (g/dl) 2.40
 d

±0.16 2.81
 c
±0.23 3.00

 b
±0.29 3.24

 a
±0.4 

A/G ratio 0.61
 b

±0.10 0.58
 b

±0.17 0.57
 ab

±0.19 0.56
 a
±0.13 

Glucose (mg/dl) 175.1
 a
±2.67

 
 155.85

 b
±2.53

 
 145.16

 c
±2.43 131.15

 d
±1.34 

Cholesterol (mg/dl) 182.84
 a
±3.55 168.93

 b
±2.44 155.82

 c
±3.63 142.81

 d
±3.71 

HDL- Cholesterol (mg/dl) 61.01
 d

±1.42 69.18
 c
±1.80 75.32

 b
±1.29 82.20

 a
±1.03 

LDL- Cholesterol (mg/dl) 121.83
 a
±3.97 99.74

 b
±2.91 80.50

 c
±2.74 60.61

 d
±2.88 

T. lipids (mg/dl) 474.21
 a
±4.22 443.96

 b
±4.88 432.65

 c
±4.72 407.47

 d
±3.63 

ALT (U/L) 48.39
 a
±0.51 45.49

 b
±0.30 43.86

 b
±0.56 40.83

 c
±0.86 

AST (U/L) 12.42
 a
±0.53 11.66

 b
±0.88 11.12

 bc
±0.82 10.81

 c
±0.29 

RBCs (10
6
)  1.43

 d
±0.32 1.53

 c
±0.81 1.59

 b
±0.58 1.65

 a
±0.88 

WBCs (10
6
)  21.73

 d
±3.37 23.71

 c
±2.25 25.08

 b
±2.28 27.25

 a
±2.24 

   a,b,c Means in the same row with different superscripts are significantly different (P ≤ 0.05) 

    RBCs, Red blood cells 

    WBCs, white blood cells. 



El-kashef. M. M. A. 

208 

 

 

REFERENCES 
Abdel-Fattah, S. A.; M. H. El-

Sanhoury; N. M. El-Mednay and F. 

Abdel-Azeem. 2008.  Thyroid 

activity, some blood constituents, 

organs morphology and performance 

of broiler chicks fed supplemental 

organic acids. Inter. J. of Poult. Sci., 

7(3): 215–222. 

Abu Taleb, A.M. ; S.J. Hamodi and 

SH.F. El Afifi. 2008. Effect of using 

Some Medicinal Plants (Anise, 

Chamomile And Ginger) On 

Productive And Physiological 

Performance Of Japanese Quail. 

Isotope And Radiation Research, 

40(4): 1061-1070. 

Ahmed E. M. ; A.I. Attia; Z. A. 

Ibrahem and M.E. Abd El-Hack. 

2019. Effect Of Dietary Ginger And 

Cinnamon Oils Supplementation On 

Growing Japanese Quail Performance. 

Zagazig J. Agric. Res., 46(6A). 

Ali, B.H.; G. Blunden; M.O. Tanira 

and A. Nemmar. 2008. Some 

phytochemical, pharmacological and 

toxicological properties of ginger 

(Zingiber officinale Roscoe): A review 

of recent research. Food Chemistry 

and Toxicology. 46: 409-420. 

Ali, H. Ah. M ; A. S. Hussein; J. S. H. 

AL-Shamire and S. J. Hamodi. 2018. 

Effect of Interaction Between Dietary 

Two Levels of Cumin (Cuminum 

cyminum) and Ginger (Zingiber 

officinale) on Japanese Quail 

performance. Euphrates J. of Agri. 

Sci., 1(3): 11- 19. 

Asghara, M. U.; A. Rahmana; Z. 

Hayata; M. K. Rafiquec ; I. H. 

Badard ; M. K. Yara and M. Ijaza. 

2021. Exploration of Zingiber 

officinale effects on growth 

performance, immunity and gut 

morphology in broilers. Brazilian J. of 

Biology, 83. 

https://doi.org/10.1590/1519-

6984.250296. 

Austin, G.E.; E. Maznicki and D. 

Sgoutas. 1984. Comparison of 

phosphotungstate and dextran sulfate-

Mg2+ precipitation procedures for 

determination of high density 

lipoprotein cholesterol. Clin. 

Biochem., 17: 166–169.  

Boyraz, N. and M. Ozcan. 2006. 

Inhibition of phytopathogenic fungi by 

essential oil, hydrosol, ground material 

and extract of summer savory 

(Satureja hortensis L.) growing wild in 

Turkey. Int. J. Food Microbiol., 107: 

238–242. 

Burgat, V. 1991. Residues of drugs of 

veterinary use in food. Rev Prat., 

41(11): 985-90. 

Citronberg, J.; R. Bostick; T. Ahearn; 

D.K. Turgeon; M.T. Rufn; Z. 

Djuric; A. Sen; D.E. Brenner and 

S.M. Zick. 2013. Effects of ginger 

supplementation on cell-cycle 

biomarkers in the normal-appearing 

colonic mucosa of patients at increased 

risk for colorectal cancer: Results from 

a pilot, randomized, and controlled 

trial. Cancer Prev. Res., 6: 271–281.  

Dong, X.F; W.W. Gao; J.M. Tong; 

H.Q. Jia; R.N. Sa and Q. Zhang. 

2007. Effect of polysavone (alfalfa 

extract) on abdominal fat deposition 

and immunity in broiler chickens. 

Poult. Sci., 86: 1955-1959. 

Duncan, D.B. 1955. Multiple Range and 

Multiple F-Tests.Biomettics, 11:1-42. 

Eckert, N.; J. Lee; D. Hyatt; S. 

Stevens; S. Anderson; P. Anderson; 

R. Beltran; G. Schatzmayr; M. 

Mohnl and D. Caldwell. 2010. 

Influence of probiotic administration 

https://inis.iaea.org/search/search.aspx?orig_q=author:%22ABU%20TALEB,%20A.M.%22
https://inis.iaea.org/search/search.aspx?orig_q=author:%22HAMODI,%20S.J.%22
https://inis.iaea.org/search/search.aspx?orig_q=author:%22EL%20AFIFI,%20SH.F.%22
https://inis.iaea.org/search/search.aspx?orig_q=author:%22EL%20AFIFI,%20SH.F.%22
https://inis.iaea.org/search/searchsinglerecord.aspx?recordsFor=SingleRecord&RN=40084608
https://inis.iaea.org/search/searchsinglerecord.aspx?recordsFor=SingleRecord&RN=40084608
https://inis.iaea.org/search/searchsinglerecord.aspx?recordsFor=SingleRecord&RN=40084608
https://inis.iaea.org/search/searchsinglerecord.aspx?recordsFor=SingleRecord&RN=40084608
https://inis.iaea.org/search/searchsinglerecord.aspx?recordsFor=SingleRecord&RN=40084608
https://doi.org/10.1590/1519-6984.250296
https://doi.org/10.1590/1519-6984.250296


Ginger, growth performance, blood biochemistry and immune-responsiveness. 

209 
 

by feed or water on growth parameters 

of broilers reared on medicated and 

nonmedicated diets. J. Appl. Poult. 

Res., 19(1): 59-67. 

Gaikwad, D. S. ; N. R. Sharma; P. K. 

Prabhakar And J. Singh. 2020. 
Application Of Ginger And Cinnamon 

In Poultry Nutrition On Growth 

Performance: A Review. Lant. Cell 

Biotechnology and Molecular Biology, 

21(71&72): 172-180.Ghazalah, A.A. 

and A.M. Ali. 2008. Rosemary leaves 

as a dietary supplement for growth in 

broiler chickens. Int. Poult. Sci. 7:234–

239. 

Habibi, H. and N. Ghahtan. 2019. 
Evaluation of the Use of Some 

Medicinal Plants as Diet Additive on 

Carcass Quality, Microbial Count and 

Immune Responses in Japanese Quail. 

Poult. Sci. J., 7(2): 141-150. 

Haddad P. S; M. Depot; A. Settaf; A. 

Chabli  and Y. Cherrah. 2003. 

Comparative study on the medicinal 

plants most recommended by 

traditional practitioners in Morocco 

and Canada. J Herbs Spices Med 

Plants, 10: 25-45. 

Han, Y.A.; C.W. Song; W.S. Koh; G.H. 

Yon; Y.S. Kim; S.Y. Ryu; H.J. 

Kwon and K.H. Lee. 2013. Anti-

inflammatory effects of the Zingiber 

offcinale Roscoe constituent 12-

dehydrogingerdione in 

lipopolysaccharide-stimulated raw 

264.7 cells. Phytother. Res., 27: 1200–

1205. 

Hashimoto, K.; K. Satoh; P. Murata; 

B. Makino; I. Sakakibara; Y. Kase; 

A. Ishige; M. Higuchi and H. Sasaki. 
2002. Component of Zingiber 

officinale that Improves the 

Enhancement of Small Intestinal 

Transport. Planta Med. 68: 936–939.  

Herve T.,; K. J. Raphaël; N. 

Ferdinand; F. T. L. Vitrice; A. 

Gaye; M. M. Outman and N. M. W. 

Marvel.  2018.  growth Performance, 

Serum Biochemical Profile, Oxidative 

Status, and Fertility Traits in Male 

Japanese Quail Fed on Ginger 

(Zingiber officinale, Roscoe) Essential 

Oil. Veterinary Medicine International, 

Article ID 7682060, 8 pages 

https://doi.org/10.1155/2018/7682060. 

Jang, I.; Y. Ko; S. Kang and C. Lee. 

2007. Effect of a commercial essential 

oil on growth performance, digestive 

enzyme activity andintestinal 

microflora population in broiler 

chickens. Anim. Feed Sci. Technol., 

134: 304–315.  

Kafi, A.; M.N. Uddin; M.J. Uddin; 

M.M.H. Khan and M.E. Haque. 

2017. Effect of Dietary 

Supplementation of Turmeric 

(Curcuma longa), Ginger (Zingiber 

officinale) and their Combination as 

Feed Additives on Feed Intake, 

Growth Performance and Economics 

of Broiler. Int. j. Poult. Sci., 16(7): 

257-265. 

Kaplan, L.A. ; A. J.  Pesce and S. C. 

Kazmierczak. 2003. Liver Function. 

In: Sherwin, J.E. (Ed.), Clinical 

Chemistry, fourth edition. Elsevier 

Science, St. Louis, Toronto. 

Khan R.U.; S. Naz; Z. Nikousefat; V. 

Tufarelli; M. Javdani; M.S. Qureshi 

and V. Laudadio. 2012. Potential 

applications of ginger (Zingiber 

officinale) in poultry diets. World's 

Poult. Sci. J., 68: 245-252. 

Kiyama, R. 2020. Nutritional 

implications of ginger: Chemistry, 

biological activities and signaling 

pathways. J. Nutr. Biochem., 86: 

108486. 

https://doi.org/10.1155/2018/7682060


El-kashef. M. M. A. 

210 

 

Kumar, N.V.; P.S. Murthy; J.R. 

Manjunatha and B.K. Bettadaiah. 

2014. Synthesis and quorum sensing 

inhibitory activity of key phenolic 

compounds of ginger and their 

derivatives. Food Chem. 159, 451–

457.  

Lan, P.T.N.; M. Sakamoto and Y. 
Benno. 2004. Effects of two probiotic 

Lactobacillus strains on jejunal and 

cecal microbiota of broiler chicken 

under acute heat stress condition as 

revealed by molecular analysis of 16S 

rRNA genes. Microbiol. Immunol., 48: 

917–929. 

Lee, K.W.; H. Everts; H.J. Kappert; 

M. Frehner; R. Losa and A.C. 

Beynen. 2003. Effects of dietary 

essential oil components on growth 

performance, digestive enzymes and 

lipid metabolism in female broiler 

chickens. British Poult. Sci., 44: 450–

457. 

Liu Y.; J. Liu and Y. Zhang. 2019. 

Research Progress  on Chemical 

Constituents of Zingiber officinale 

Roscoe. Bio. Res. Int., Article ID 

5370823, 

https://doi.org/10.1155/2019/5370823. 

Manju, V.; P. Viswanathan and N. 

Nalini. 2006. Hypolipidemic Effect of 

Ginger in 1,2-Dimethyl Hydrazine-

Induced Experimental Colon 

Carcinogenesis. Toxicol. Mech. 

Methods, 16: 461–472.  

Meysam P.; F. B. Kasmani; M. Mehri 

and H. M. Emarat. 2017. Effect of 

ginger and probiotics on performance, 

humoral immune response and 

intestinal microbial population of 

Japanese quail. J. of Anim. Prod. 

19(1): 189-200 

Mohamed, A.B.; M.A. Al-Rubaee 

and,A.Q. Jalil. 2012. Effect of Ginger 

(Zingiber officinale) on Performance 

and Blood Serum Parameters of 

Broiler. Int. J. Poult. Sci., 11: 143–

146.  

Muhammad, A. S.; T. Yahaya; K. M. 

Bello; I. Sani and N. Adamu. 2017.  
Effect Of Ginger On The Performance, 

Carcass, Organs And Guts 

Characteristics Of Japanese Quails In 

Semi-Arid Zone Of Nigeria. FUW 

Trends in Sci. & Tech. J., 2 (1B): 345 

– 349. 

Nasir, Z and M. A. Grashorn. 2010. 

Effect of Echinacea Purpurea and 

Nigella Sativa supplementation on 

broiler performance, carcass and meat 

quality. J. Anim. Feed Sci. 19: 94–104. 

Nile, S.H. and S.W. Park. 2015.  

Chromatographic analysis, 

antioxidant, anti-inflammatory, and 

xanthine oxidase inhibitory activities 

of ginger extracts and its reference 

compounds. Ind. Crop. Prod., 70: 238–

244.  

NRC. 1994. Nutrition Requirements of 

Poultry. National Research Council, 

National Academy Press, Washington, 

DC. 33-34. 

Platel, K. and K. Srinivasan. 2000. 
Influence of dietary spices and their 

active principles on pancreatic 

digestive enzymes in albino rats. Food 

Nahrung, 44: 42–46.  

Rahmani, K. J.; M. Nasirzadeh and Y. 

Jafarzadeh. 2014. Effects Of Zingiber 

Officinale consumption on renal 

function in quail. Cibtech J. of 

Zoology., 3: 70–73. 

Rehman, Z. U.; N. Chand and R. U. 

Khan. 2017. The effect of vitamin E, 

L-carnitine, and ginger on production 

traits, immune response, and 

antioxidant status in two broiler strains 

exposed to chronic heat stress. 

Environ. Sci. Pollut. Res., DOI 

10.1007/s11356-017-0304-8. 

https://doi.org/10.1155/2019/5370823


Ginger, growth performance, blood biochemistry and immune-responsiveness. 

211 
 

Rocha, J.S.R; L.J.C. Lara; N.C. Baiao; 

R.J.C. Vasconcelos; V.M. Barbosa; 

M.A. Pompeu and M.N.S. 

Fernandes . 2010. Antioxidant 

properties of vitamins in nutrition of 

broiler breeders and laying hens. 

World's Poult. Sci. J., 66: 261-270. 

Saeid, J.M.; A.B. Mohamed and M.A. 

Al-Baddy. 2010. Effect of Aqueous 

Extract of Ginger (Zingiber officinale) 

on Blood Biochemistry Parameters of 

Broiler. Int. J. Poult. Sci., 9: 944–947. 

Sahin, O.; T.Y. Morishita and Q. 

Zhang. 2002. Campylobacter 

colonization in poultry: sources of 

infection and modes of transmission. 

Anim. Health Res. Rev., 3(2): 95-105. 

Salem, M.L. 2005. Immunomodulatory 

and therapeutic properties of the 

Nigella sativa L. seed. Inter. Immune., 

5: 1749–1770. 

Salmanzadeh, M. 2015. Does dietary 

ginger rhizome (Zingiber officinale) 

supplementation improve the 

performance, intestinal morphology 

and microflora population, carcass 

traits and serum metabolites in 

Japanese quail?. Europ. Poult. Sci., 79: 

1-10. 

Sanz, P. 2008. AMP-activated protein 

kinase: structure and regulation. J. 

Curr Protein Pept Sci, 9(5): 478-492. 

SAS Institute Inc., 2004. SAS 

procedures Guide for personal 

Computers, Statistical Analysis 

System Institute, Inc., Cary, N.C. 

Shirin A. P. R. and P. Jamuna. 2010. 

Chemical composition and antioxidant 

properties of ginger root (Zingiber 

officinale). J. of Med. Plant. Res., 

4(24): 2674-2679. 

Shirin, A.P.R. and Prakash, S. A. J. 

2010.  Chemical composition and 

antioxidant properties of ginger root 

(Zingiber officinale). J. Med. Plants 

Res., 4: 2674–2679. 

Stoner, G.D. 2013. Ginger: Is it ready for 

prime time? Cancer Prev. Res., 6: 

257–262.  

Swain, P.; L.M. Mohapatra; K. Sethy; 

P.R. Sahoo; S.M. Nayak; P. Patro; 

K.Behera and C.R.Pradhan. 2017. 

Effect Of Ginger And Garlic 

Upplement On Growth And Haemato-

Biochemical Profile Of Japanese Quail 

(Coturnix Coturnix Japonica). Explor. 

Anim. Med. Res., 7(1): 77-83. 

Talukder S.; Md. M. Hasan; Z. Al 

Noman; Y. A. Sarker; T. K. Paul 

and M. H. Sikder. 2017. Effect of 

dietary supplementation of ginger 

extract on growth, carcass 

characteristics and haematological 

parameters in broilers. Asian J. Med. 

Biol. Res., 3(2): 211-215. 

Wen, C.; Y. Gu; Z. Tao; Z. Cheng; T. 

Wang and Y. Zhou. 2019. Effects of 

Ginger Extract on Laying 

Performance, Egg Quality, and 

Antioxidant Status of Laying Hens. 

Animals. 9: 857. 

Zeweil, H. S.; M. H. A. Abd El-

Rahman; W. M. Dosoky; S. H. Abu 

Hafsa and A. B. A. Abdulhamid. 

2016. Effects Of Ginger And Bee 

Propolis On The Performance, Carcass 

Characteristics And Blood 

Constituents Of Growing Japanese 

Quail. Egypt. Poult. Sci. 36(I): 143-

159. 

Zhang, G. F.; Z. B. Yang ; Y. Wang; 

W. R.Yang; S. Z. Jiang and G. S. 

Gai. 2009. Effect of ginger root 

(Zingiber officinale) processed to 

different particle sizes on growth 

performance, antioxidant status, and 

serum metabolites of broiler chickens. 

J. Poult. Sci., 88: 2159–2166. 



El-kashef. M. M. A. 

212 

 

Zhang, M.; E. Viennois; M. Prasad; Y. 

Zhang; L. Wang; Z. Zhang; M.K. 

Han; B. Xiao; C. Xu and S. 

Srinivasan. 2016. Edible ginger-

derived nanoparticles: A novel 

therapeutic approach for the 

prevention and treatment of 

inflammatory bowel disease and 

colitis-associated cancer. Biomaterials, 

101: 321–340.  

Zhao, X.; Z. B. Yang; W. R. Yang; Y. 

Wang; S. Z. Jiang, and G. G. Zhang. 

2011. Effects of ginger root (Zingiber 

officinale) on laying performance and 

antioxidant status of laying hens and 

on dietary oxidation stability. Poult. 

Sci., 90: 1720–1727. 

 

 

 الولخص العزبً

 

وياء الذم والاستجابة تقيين استخذام الجنزبيل على الاداء الانتاجً وخصائص الذبيحة وبيىكي

  الوناعية لطيىر السواى

 
 الكاشف عبذالهادي هصطفى هحوذ 

 ٍصش  - عْٞبء شَبه  - اىعشٝش خبٍعت - اىبٞئٞت اىضساعٞت اىعيً٘ ميٞت  - ٗاىذاخْٜ اىحٞ٘اّٜ الاّخبج قغٌ

 

ٗاىَْبعت  الإّخبخٜداء عيٚ الأ اىدْضبٞوأخشٝج ٕزٓ اىخدشبت ىخقٌٞٞ حأثٞش اعخخذاً ٍغخ٘ٝبث ٍخخيفت ٍِ           

عَش ًٝ٘ ٗاحذ ٗحٌ حقغٌَٖٞ إىٚ أسبع ٍدَ٘عبث،  غبئش 081. حٌ اعخخذاً اىغَبُٗبعط اىع٘اٍو اىبٞ٘مَٞٞبئٞت فٜ 

عيٚ عيٞقت  الأٗه الأعب٘ع. حٌ حغزٝت اىنخبمٞج خلاه (مو ٍنشسة غبئش فٚ 01)داخو مو ٍدَ٘عٔ ثلاد ٍنشساث 

 %1..1ٗ 1.11، 1..1، 1 ححخ٘ٛ عيٚ ٘س فٜ اىَدَ٘عبث عيٚ علائق. حٌ حغزٝت اىطٞإظبفبث أٛمْخشٗه بذُٗ 

، ٗحٌ قٞبط اعخٖلاك أعب٘عٞبًٝ٘ بشنو دٗسٛ  .2عَش ًٝ٘ ٗحخٚ عَش  ذاىطٞ٘س عْ. حٌ قٞبط أٗصاُ اىدْضبٞوٍِ 

 3ٍِ  ٍٝ٘بً  .2عَش حح٘ٝو اىعيف ٗفقبً ىزىل. حٌ أخز عْٞبث اىذً عْذ ٍعذه اىعيف فٜ ّفظ اىفخشاث، ٗحٌ حغبة 

اىطحبه  فصوٗربحٖب ٗحٌ ٍِ مو ٍنشسة بشنو عش٘ائٜ ثلاد غٞ٘س ىخحيٞيٖب ٍعَيٞبً ، حٌ أخز ٞ٘سٍِ مو ٍنشسة غ

فٜ علائق اىغَبُ  اىدْضبٞواعخخذاً  غذة فببشٝشٞ٘ط ٗٗصّٖب. ٗأظٖشث ّخبئح ٕزٓ اىخدشبت أُٗ ٗاىغذة اىصْ٘بشٝت

ٍِ٘ٞ بٞ٘ٛ، ٗمزىل صٝبدة ٍغخ٘ٝبث الأىاىخح٘ٝو اىغزائٜ بشنو ٍعْ ٍٗعذه ححغِ ٗصُ اىدغٌ اىحٜ إىٚ أدٙ

اّخفبض اىذُٕ٘  إىٚ اىدْضبٞواعخخذاً  أدٙحشمٞضاث اىدي٘م٘ص اىنيٞت. مَب اّخفبض فٜ اىذً. ٗمزىل ٗاىدي٘بٞ٘ىِٞ 

اىثلاثٞت فٜ اىذً ٗمبُ ٍغخ٘ٙ اىن٘ىٞغخشٗه فٜ اىبلاصٍب أقو فٜ خَٞع اىَعبٍلاث ٍقبسّت ببىنْخشٗه. ببلإظبفت إىٚ 

صٝبدة ّغبت اىذُٕ٘ عبىٞت اىنثبفت ٗاّخفعج ّغبت اىذُٕ٘ ٍْخفعت اىنثبفت فٜ خَٞع اىَعبٍلاث ٍقبسّت ى٘حع رىل 

اىطٞ٘س اىخٜ اىضعخشٝت فٚ ٜ ّغبت اىطحبه ٗغذة فببشٝشٞ٘ط ٗاىغذة ى٘حع  ححغِ ٍيح٘ظ  فبَدَ٘عٔ اىنْخشٗه. مَب 

 اىنْخشٗه. َدَ٘عٔ ٍقبسّت ب اىدْضبٞوعيٚ علائق ححخ٘ٛ عيٚ  غزٝج

، ىٔ حأثٞشًا إٝدببٞبً عيٚ أداء اىَْ٘ اىغَبُفٜ علائق  اىدْضبٞوإظبفت  أُاىذساعت َٝنِ اعخْخبج  ٕزِٓ خلاه ّخبئح ٍ  

 الاعخدببت اىَْبعٞت َٗٝنِ اعخببسٓ ٍحفضًا ىيَْ٘.، ٍنّ٘بث اىذً

 اىنيَبث اىَششذة:

  .، خصبئص اىزبحت الاعخدببت اىَْبعٞت ، الإّخبخٜ الأداء،  اىغَبُ،  اىدْضبٞو


