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ABSTRACT:The study was conducted by using 225 quail females in the production stage at the 

age of 50 days from one hatchery at a rate of 185g weight for 12 weeks, and randomly distributed to 

five experimental groups, at 45 quail females per treatment, and at a rate of 15 quail females for 

each replicate. The birds were exposed to temperature at a rate of (28-36-30±2°C) and relative 

humidity at a rate of (40-60-50±2%) for the time (700-1200-1900).The birds were fed a standard 

diet contain 20% crude protein and 2903kcal  metabolizable  energy/Kg feed. The birds were 

distributed randomly as follows: The first group (T1) was the control without addition to drinking 

water, the second (T2) and the third (T3) groups with added 300mg/L of water from the aqueous 

and alcoholic extract for the Al-Zahdi khalal date without pits , respectively, and the fourth (T4) and 

the fifth (T5) groups with added 300mg/L of water from the aqueous and alcoholic for extract Al-

Zahdi Khalal dates pits, respectively. The results indicated that there was a significant increase 

(P≤0.01) for all adding treatments compared to the control treatment with a preference in favor of 

the third and fifth treatments in the traits of egg production percentage on the basis of Hen-Day 

(H.D), mass, cumulative number of eggs, average weekly egg weight, weekly feed consumption, 

and significant (P≤0.01) improvement in feed conversion efficiency in most of the experimental 

periods. In conclusion, the use of these extracts contributed to improve the studied production traits 

of Japanese quail hens exposed to heat stress, noting that the treatments T3 and T5 recorded the best 

results for all studied traits and for most of the experimental periods of the study. 
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INTRODUCTION 

The high temperature is one of the major 

problems facing the raising of poultry, where 

the rise in the temperature of more than 30 ° C 

for a long time leads to physiological changes 

in the hormonal behavior of the body and this 

phenomenon is called heat stress, which works 

to reduce feed consumption, weak immunity, 

and a high percentage of mortality causing 

major economic losses to poultry owners 

(Siegel, 1995; El-Lethy et al., 2000). Many 

researches have been conducted to reduce the 

negative impact of heat stress, either by adding 

vitamins like E (Al-Rahawi, 2010), fasting and 

adding salts (Ibrahim and Al-Hasani, 2002) or 

the use of medicinal and food plants, which 

represent less expensive and fewer alternatives 

in terms of side effects in addition to their 

medicinal and therapeutic benefits (Al 

Khailani, 2009). Among these alternatives is 

the use of the fruit and the pits of Al-Zahdi 

Kalal date extracts in drinking water for 

poultry, where it is characterized during 

ascetics by their content of vitamins such as C, 

E and A and the yellow phenolic pigments 

responsible for the yellow color, and classified 

as one of the most important non-enzymatic 

antioxidants (Al- Laith, 2007; Ghnimi et al., 

2017). As for the  Al-Zahdi Date pits   it is 

characterized by its containment of many 

phenolic compounds and nutrients similar to 

the Date pits throughout the maturity stages of 

the Al-Zahdi dates fruit and has many 

medicinal uses as it is effective in treating 

infections (Awadalla et al., 2002).It is 

considered a good source and stimulates the 

immune system in the body in addition to being 

an antioxidant (Al-Turk,2008; Al-Juraisy, 

2016).Studies have shown that the date fruit 

have a positive effect on the weight gain rates 

of fattening animals, due to the presence of 

chemicals similar to growth hormones which 

contributes to increasing the growth rates of 

animals and birds (Awadalla et al, 2002; Al-

Qarawi  et al, 2004; Al-Sawaf, 2011). 

Therefore, the main objective of the study was 

to know the effects that the aqueous and 

alcoholic extracts of the fruit and the pits of 

Khalal Zahdi date may contribute to relieve 

heat stress and observing the extent of their 

effects on some productive traits of Japanese 

quail hens exposed to heat stress. 

MATERIALS AND METHODS 

The alcoholic extract was prepared according to 

the method used by (Harborne et al. 1975; Al- 

Juraisy et al., 2013). About 50 g of Al-Khalal 

and date pits powder were placed in a 1000 ml 

glass beaker, 250 ml of ethyl alcohol (ethanol) 

was added to it at an concentration of 70%, 

then the beaker was placed on the Magnetic 

stirrer device to mix well for 24 hours at room 

temperature and the mixture was filtered by 

layers of gauze. Then, the prepared extract was 

placed in a flask of a rotary evaporator at a 

temperature of 40 ° C for the purpose of getting 

rid of ethyl alcohol and humidity and in order 

to obtain a dry powder for the date pits extract 

or in the form of a sticky substance for Khalal 

extract . As for the aqueous extract of the Al-

khalal date and the dates pit of the Aqueous 

extract, it was prepared by adding 50 g of the 

Alkhalal and dates pit powder in a 1000 ml 

glass beaker and 250 ml of boiling water were 

added to it. The aqueous extract was prepared 

in the same methods where the alcoholic extract 

was prepared and the samples were dried at a 

temperature of 60 ° C. 

 A total of  225 Japanese quail birds aged 50 

days from one hatching were used at a rate of 

185 g for a period of 12 weeks. They were 

randomly distributed to five treatments. Each 

treatment included 45 birds, three replicates per 

treatment, and 15 birds per replicate. The birds 

were raised in wooden floor cages designed 

with dimensions of 1 m 2 equipped with a 

plastic feeder clip to ensure that the feed was 

not dispersed, as well as the use of inverted 

plastic fountains with a capacity of 5 liters, the 

use of 16 hours of lighting, followed by 8 hours 

of darkness. The lamps were placed at a height 

of 2 m from the cages to ensure that the birds 

get good lighting intensity. The birds were 

exposed to a temperature of (28-36-30 ± 2 m◦) 

and the degree of relaive humidity at an 

average of(40-60-50 ± 2%) for the times (700-

1200-1900) .The experimental groups were 

distributed as follows: 
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The first group (T1) is the control, without any 

addition to drinking water 

The second group (T2) , adding the aqueous 

extract  for the Al-Zahdi khalal date without 

pits at a ratio of 300 mg / liter of drinking 

water. 

The third group (T3), adding the alcoholic 

extract for the Al-Zahdi khalal date without pits 

at a ratio of 300 mg / l of drinking water. 

The fourth group (T4) , adding the aqueous 

extract for  the Al-Zahdi khalal date pits at a 

ratio of 300 mg / liter of drinking water. 

The fifth group (T5), adding the alcoholic 

extract for the Al-Zahdi khalal date pits at a 

ratio of 300 mg / l of drinking water 

The extracts were added daily to drinking 

water, a standard diet was used, the ingredients 

of which were calculated according to the 

recommendations of the National Research 

Council (N.R.C,1994). The protein content was 

20.0%, while the metabolizable energy 

amounted to 2903 kcal/kg of feed. The 

following traits were studied: average daily egg 

weight (g) and average weekly feed 

consumption according to Al Fayadh and Naji 

(1989). As for the feed conversion efficiency, it 

was calculated as stated by (Ibrahim, 2000), 

and the weekly egg production percentage was 

calculated on the basis of H.D. as mentioned by 

(Naji and Hanna, 1999). The weekly egg mass 

was calculated according to (Al-

Qazzaz,2007),while the cumulative number of 

eggs was calculated according to (Naji,2007). 

The data were analyzed using a completely 

random design (CRD)  to study the effect of the 

studied treatments on the various traits 

(SAS,2012), and the significant differences 

between the averages were compared using the 

Duncan (1955) polynomial test.  

RESULTS AND DISCUSSION 
Results in Table ( 1 ) indicate the effect of 

adding the aqueous and alcoholic extract for the 

Alkhalal date without pits and the dates pits on 

a Hen-Day egg production percentage for the 

50 ages quail hens raised at high temperatures 

for 12 weeks. At all ages, the results indicated 

that all addition treatments significantly 

increased egg production , in favor of T3 and 

T5 compared with the control (T)1. 

Results of the average weekly egg weight as 

affected by dietary treatments are shown in 

Table (2) .As listed in the hen-day egg 

production percentages , results of egg weight 

at most of the experimental periods indicate the 

superiority of dietary treatments compared with 

the control (T1). However, , both T3 and T5 

recorded significantly better values compared 

to the others. 

Results in Table ( 3) show the effect of adding 

the aqueous and alcoholic extract for the khalal 

date without pits and the dates pits on the egg 

mass traits of the 50 ages quail females bred at 

high temperatures for 12 weeks. The results 

obtained at 4, 6, 8, 10 and 12 weeks showed 

that all adding treatments were significantly 

excelled (P≤0.01) with T3 and T5 being better 

than the other treatments as well as the control 

one. 

Results in Table (4) indicate the effect of the 

aqueous and alcoholic extract for the khalal 

date and date pits in the drinking water of the 

aged 50-day quail females raised at high 

temperatures for 12 weeks on the weekly feed 

consumption trait. There were no significant 

differences between the trial treatments at the 

second week, however, at the rest of the 

experimental period, feed consumption of 

added treatments differed significantly 

compared to the control(T1). The preference 

was in favor of T3 and T5, being higher than 

T2 and T4 and T1 as well. 

Table 5 shows the results of the effect of adding 

the aqueous and alcoholic extract for the Al-

khalal date and dates pits in drinking water on 

the trait of the feed conversion efficiency for 

the aged 50-day quail females raised at high 

 temperatures for a period of 12 weeks .Parallel 

to data obtained for egg mass and feed 

consumption, results of feed conversion 

efficiency indicate the superiority of T3 and T5 

which were significantly better than both T2 

and T4 as well as the control (T1). 

Table 6 shows the results of the effect of adding 

the aqueous and alcoholic extract for the khalal 

date Al-Zahdi without pits and dates pits in 

drinking water on the cumulative number of 

eggs for quail females aged 50 days bred at 

high temperatures for 12 weeks. The results 
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showed that adding treatments were 

significantly superior (P≤0.01) compared with 

T1, and the preference was in favor of T3 and 

T5 by excelled T2 and T4. 

The significant excelled in production traits 

when treating birds with the aqueous and 

alcoholic extract for the Al-Zahdi khalal date 

pits may be due to their content of steroid 

compounds with estrogenic activity (Al-

Haboubi, 1996), where it is possible that these 

compounds work to raise the concentration of 

estrogen in the blood, which leads to 

stimulation of gonadotrophin FSH and LH 

hormones, as these hormones increase the 

growth of ovarian follicles through their role in 

stimulating the formation of yolk in the liver, 

which increases the weight of the ovaries and 

increases its effectiveness for the production of 

mature eggs and the ovulation process (Sturkie, 

2000).This leads to an increase in the weight 

and number of eggs produced. In addition, the 

increase in the estrogen hormone in the blood 

of the birds stimulates the tube glands in the 

bone area and thus leads to an increase in the 

secretion of albumin, which is one of the main 

components of the egg (Al Hasani ,2000), and 

so reflected on the  increase in the weight and 

mass of the egg. Also, the significant excelled 

in some production traits when using all the 

extracts, especially the two treatments (T5) and 

(T3), is due to their content of active 

compounds classified as biologically active 

such as flavonoids, alkaloids, tannins, saponins 

and coumarins (Al-Qarawi et al.,2004 and Ben 

Sassi ,2018), which are classified as substances 

with pharmacological, therapeutic, anti-

inflammatory and antioxidant properties (Al-

Farsi et al., 2005; Habib et al., 2014).Or, the 

improvement in production traits may be due to 

the fact that the extracts contain vitamin E, 

where this vitamin sustains fatty substances and 

preserves them from oxidation as a result of 

birds' exposure to heat stress, where these 

substances contribute to the growth of ovarian 

follicles and with the presence of vitamin E as 

an antioxidant will work to maintain on the fats 

from oxidative stress so, become more suitable 

for digestion and absorption (Gel, 1999),Also, 

in conditions of heat stress, vitamin E protects 

unsaturated fatty acids from oxidation by free 

radicals, and thus this vitamin is classified as 

one of the best non-enzymatic antioxidants that 

have the ability to inhibit free radical 

production reactions, which usually form when 

the respiratory rate of birds increases during 

exposure to heat. Due to heat stress, this leads 

to the protection of fatty compounds that are 

involved in the production of egg components 

from oxidation (Englmaierova et al., 2011; Al-

Dulaimi and Draid, 2018). In addition to the 

role of vitamin E in protecting hepatocytes 

from fat oxidation, this may lead to an increase 

in the weight of the ovarian follicles, and thus 

an increase in the weight of the yolk, which 

contributes to the increase in the weight and 

mass of eggs (Abdel-Maksoud, 2006), or the 

vitamin may work directly to maintain the 

normal functions of the processes and so the 

cells of the ovaries that regulate the secretion of 

its hormones (Bollengier-Lee et al., 1998). 

Giving the extracts containing this vitamin will 

contribute to increasing the amount of vitamin 

E consumed, and then the vitamin will 

contribute to preserving the fatty compounds 

that enter the formation of the yolk, which leads 

to an abundance of these substances and then 

the maturation of the ovarian follicles in a 

shorter time for the treatment of birds that have 

eaten extracts and this is what helps in 

increasing the percentage of egg production, 

weight and the number of cumulative eggs .The 

reason for the significantly excelled of the egg 

mass in the treatments that dealt with the 

extracts, especially T3 and T5, may be that the 

mass of eggs is affected by the weight of the 

eggs and the rate of production, so the two 

traits will directly affect the egg mass .The 

reason for the improvement in the feed 

conversion factor for birds in all addition 

factors is due to the fact that this trait is 

affected by the quality of the feed materials that 

make up the feed and the amount of feed 

consumed to produce a quantity of eggs, which 

was significantly higher due to the extracts 

content of some active compounds like pectin  

which improves the palatability of birds to the 

food, in addition to its role in slowing down the 

passage of the nutrient into the gastrointestinal 
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tract, which contributes to the efficiency of 

utilizing the feed and increasing the absorption 

process Al- Manhal (2004). The reason for the 

improvement of the feed conversion efficiency 

is also due to the significant increase in the 

cumulative number of eggs and the rate of egg 

mass when using the extracts, especially for T5 

and T3, which are affected by the weight of 

eggs and the rate of egg production. This means 

that this trait gave the best economic index of 

the relationship between the amount of feed 

consumed and the amount of eggs produced in 

the addition treatments compared with T1.  

 

 

 

CONCLUSION 

The addition of aqueous and alcoholic extracts 

for the Al-khalal date and date pits at a rate of 

300 mg / liter of drinking water contributed 

significantly excelled and increase in the 

productive traits represented by the weekly feed 

consumption, the average weekly egg weight, 

the mass and the weekly cumulative number of 

eggs, as well as a significant improvement in 

feed conversion efficiency at all the experiment 

weeks. The preference was in favor of the two 

treatments T3 and T5 for the Japanese quail 

hens raised at high temperatures for 12 weeks 

which consumed drinking water containing 300 

mg of the alcoholic extract of the fruit and the 

pits of Khalal Zahdi date, respectively. 

 

Table (1): The effect of adding the aqueous and alcoholic extract for the Al-Zahdi khalal date 

without pits and Al-Zahdi khalal dates pits  on the egg production percentage (H.D%) of quail hens 

aged 50 days reared at high temperature for 12 weeks (mean ± standard error). 

Weeks Treatments Significant 

level T1 T2 T3 T4 T5 

2 50.97±9.07
b
 84.11±0.84

a
 87.30±1.38

a
 84.44±1.77

a
 87.62±0.95

a
 ** 

4 70.75±0.84
c
 78.41±0.84

b
 85.71±1.10

a
 78.73±0.84

b
 85.71±0.01

a
 ** 

6 70.33±1.02
c
 80.95±0.55

b
 84.98±1.83

a
 79.68±0.84

b
 84.44±0.63

a
 ** 

8 79.04±2.63
b
 83.78±1.45

ab
 86.73±1.02

a
 82.86±1.45

ab
 85.39±0.32

a
 * 

10 56.41±0.73
c
 63.26±1.06

b
 73.04±1.14

a
 63.49±1.38

b
 73.40±1.16

a
 ** 

12 55.05±0.68
c
 58.15±0.02

b
 65.21±1.01

a
 58.73±0.84

b
 65.40±0.84

a
 ** 

The different letters within the same row indicate the presence of significant differences between the 

treatments, ** means the presence of significant differences at the level (p <0.01). (T1) control treatment 

without addition, (T2and T3) adding 300 mg \ L of the aqueous and alcoholic extract of Al-Zahdi Khalal , 

(T4and'T5) adding 300 mg \ L of the aqueous and alcoholic extract  of AL-Zahdi khalal date pits, 

respectively.  
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Table (2): The effect of adding the aqueous and alcoholic extract for the Al-Zahdi khalal date and 

Al-Zahdi khalal date pits on the average weekly egg weight (g) of the aged 50-day quail hens reared 

at high temperature for 12 weeks (mean ± standard error). 

Weeks Treatments Significant 

level T1 T2 T3 T4 T5 

2 11.86±0.08
b
 12.17±0.03

a
 12.27±0.08

a
 12.29±0.10

a
 12.38±0.12

a
 ** 

4 11.57±0.12
c
 11.93±0.07

b
 12.32±0.02

a
 12.01±0.09

b
 12.54±0.05

a
 ** 

6 11.84±0.08
c
 12.07±0.15

bc
 12.75±0.01

a
 12.30±0.10

b
 12.83±0.03

a
 ** 

8 11.65±0.12
c
 11.91±0.04

b
 12.45±0.06

a
 11.96±0.08

b
 12.55±0.08

a
 ** 

10 11.47±0.03
d
 11.64±0.07

d
 12.35±0.07

b
 11.90±0.04

c
 12.59±0.06

a
 ** 

12 11.36±0.03
c
 11.68±0.02

b
 12.32±0.01

a
 11.82±0.03

b
 12.45±0.09

a
 ** 

The different letters within the same row indicate the presence of significant differences between the 

treatments, ** means the presence of significant differences at the level (p <0.01). (T1) control treatment 

without addition, (T2and T3) adding 300 mg \ L of the aqueous and alcoholic extract of Al-Zahdi Khalal , 

(T4and'T5) adding 300 mg \ L of the aqueous and alcoholic extract  of AL-Zahdi khalal date pits, 

respectively. 

 

Table (3): Effect of addition of aqueous and alcoholic extract for the Al-Zahdi khalal date without 

pits and Al-Zahdi khalal dates pits on egg mass (g/week) for aged 50 days quail hens reared at high 

temperature for 12 weeks (mean ± standard error). 

Weeks Treatments Significant 

level T1 T2 T3 T4 T5 

2 65.62±1.14
c
 71.63±0.56

b
 74.98±1.18

ab
 72.65±1.72

ab
 75.94±0.82

a
 ** 

4 56.85±1.10
c
 65.49±0.89

b
 73.94±1.09

a
 66.21±1.11

b
 75.24±0.28

a
 ** 

6 58.27±0.96
c
 68.41±0.79

b
 75.82±1.58

a
 68.61±1.17

b
 75.84±0.70

a
 ** 

8 64.45±2.42
c
 69.88±1.44

b
 75.60±0.51

a
 69.37±0.84

b
 75.04±0.38

a
 ** 

10 45.31±0.60
c
 51.54±0.66

b
 63.12±0.95

a
 52.90±1.05

b
 64.67±0.87

a
 ** 

12 43.76±0.61
c
 47.54±0.08

b
 56.26±0.89

a
 48.58±0.80

b
 56.97±0.66

a
 ** 

The different letters within the same row indicate the presence of significant differences between the 

treatments, ** means the presence of significant differences at the level (p <0.01). (T1) control treatment 

without addition, (T2and T3) adding 300 mg \ L of the aqueous and alcoholic extract of Al-Zahdi Khalal , 

(T4and'T5) adding 300 mg \ L of the aqueous and alcoholic extract  of AL-Zahdi khalal date pits, 

respectively. 3 

Table (4): The effect of adding the aqueous and alcoholic extract for the Al-Zahdi khalal date and 

Al-Zahdi khalal dates pits on the average weekly feed consumption (g) for quail hens aged 50 days 

reared at high temperature for 12 weeks (mean ± standard error). 

Weeks Treatments Significant 

level T1 T2 T3 T4 T5 

2 251.07±15.35 266.67±1.39 269.05±0.25 268.22±1.30 270.58±0.70 NS 

4 263.82±0.84
C
 268.00±0.39

b
 270.00±0.39

a
 268.45±0.22

b
 270.45±0.22

a
 ** 

6 265.38±0.61
b
 268.87±0.14

a
 269.67±0.21

a
 268.98±0.28

a
 269.80±0.10

a
 ** 

8 263.44±0.76
b
 267.38±1.19

b
 268.59±1.44

a
 268.62±0.32

a
 269.84±0.09

a
 ** 

10 197.52±6.25
c
 239.59±1.94

b
 266.37±3.29

a
 250.04±5.03

b
 269.08±2.04

a
 ** 

12 200.79±2.09
c
 227.77±3.48

b
 247.88±1.16

a
 229.62±2.94

b
 255.42±0.52

a
 ** 

The different letters within the same row indicate the presence of significant differences between the 

treatments, ** means the presence of significant differences at the level (p <0.01). (T1) control treatment 

without addition, (T2and T3) adding 300 mg \ L of the aqueous and alcoholic extract of Al-Zahdi Khalal , 

(T4and'T5) adding 300 mg \ L of the aqueous and alcoholic extract  of AL-Zahdi khalal date pits, 

respectively.  
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Table (5): The effect of adding the aqueous and alcoholic extract for the Al-Zahdi khalal date 

without pits and Al-Zahdi khalal dates pits on the feed conversion factor (g feed/ g eggs) for aged 

50-day quail hens reared at High temperature for 12 weeks (mean ± standard error). 

Weeks Treatments Significant 

level T1 T2 T3 T4 T5 

2 3.82±0.19 3.72±0.03 3.59±0.05 3.70±0.08 3.57±0.03 NS 

4 4.63±0.08
a
 4.09±0.06

b
 3.65±0.06

c
 4.06±0.07

b
 3.59±0.02

c
 ** 

6 4.56±0.08
a
 3.93±0.05

b
 3.56±0.07

c
 3.92±0.06

b
 3.56±0.03

c
 ** 

8 4.10±0.15
a
 3.83±0.09

ab
 3.60±0.04

bc
 3.87±0.05

a
 3.55±0.02

c
 ** 

10 4.36±0.11
b
 4.65±0.02

a
 4.22±0.04

bc
 4.73±0.02

a
 4.16±0.03

c
 ** 

12 4.59±0.09
ab

 4.79±0.08
a
 4.41±0.07

b
 4.73±0.05

a
 4.48±0.06

b
 ** 

The different letters within the same row indicate the presence of significant differences between the 

treatments, ** means the presence of significant differences at the level (p <0.01). (T1) control treatment 

without addition, (T2and T3) adding 300 mg \ L of the aqueous and alcoholic extract of Al-Zahdi Khalal , 

(T4and'T5) adding 300 mg \ L of the aqueous and alcoholic extract  of AL-Zahdi khalal date pits, 

respectively.  

 

Table (6): The effect of adding the aqueous and alcoholic extract for the Al-Zahdi khalal date 

without pits and Al-Zahdi khalal dates pits on the cumulative number of eggs (egg/quail hen) of 

aged 50-day quail females reared at High temperature for 12 weeks (mean ± standard error). 

Weeks Treatments Significant 

level T1 T2 T3 T4 T5 

2 5.54±0.07
b
 5.91±0.06

a
 6.11±0.10

a
 5.91±0.12

a
 6.14±0.07

a
 ** 

4 4.91±0.06
c
 5.49±0.06

b
 6.00±0.08

a
 5.51±0.06

b
 6.00±0.00

a
 ** 

6 4.93±0.07
c
 5.76±0.12

ab
 5.96±0.12

a
 5.58±0.06

b
 5.91±0.04

a
 ** 

8 5.53±0.19
b
 5.86±0.10

ab
 6.07±0.07

a
 5.80±0.10

ab
 5.98±0.02

a
 ** 

10 3.95±0.05
c
 4.43±0.07

b
 5.11±0.08

a
 4.45±0.10

b
 5.14±0.08

a
 ** 

12 3.85±0.05
c
 4.10±0.03

b
 4.57±0.07

a
 4.11±0.06

b
 4.58±0.06

a
 ** 

The different letters within the same row indicate the presence of significant differences between the 

treatments, ** means the presence of significant differences at the level (p <0.01). (T1) control treatment 

without addition, (T2and T3) adding 300 mg \ L of the aqueous and alcoholic extract of Al-Zahdi Khalal , 

(T4and'T5) adding 300 mg \ L of the aqueous and alcoholic extract  of AL-Zahdi khalal date pits, 

respectively.  
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العربي الملخص  

( الي ماء .Phoenix dactylifera Lتأثير اضافة المستخلص الكحولٌ والمائٌ لثمرة ونوى خالل الزهذً )

 المرباة فٌ درجات حرارة مرتفعةالياباني ناث السمان بعض الصفات االنتاجية إل عليالشرب 

 

 
َىيا َاذدح يٍ فقظح واحذج تًؼذل  79فٍ يزحهح االَراج تؼًز  انُاتاًَ ظًاٌاناَاز يٍ  227ػذد  أخزَد انذراطح تأطرخذاو       

اَثً  57نكم يؼايهح، وتًؼذل  طائز 57اطثىػا، وسػد تصىرج ػشىائُح ػهً خًض يؼايالخ تىاقغ  52غى نًذج  587وسٌ 

  79- 39- 59تًؼذل ) َظثُح رطىتح اخودرخ◦( و 2±  69- 63-28ذى ذؼزَض انطُىر نذرخاخ حزارج تًؼذل) .طًاٌ نكم يكزر

 يًثهح % وطاقح29خاو  تزوذٍُذحرىي ػهً (. غذَد االفزاخ ػهً ػهُقح قُاطُح 5099 –5299 –599%( نالوقاخ ) ±2 

انً ياء  اخإضاف انكُرزول تذوٌ أي( T1، ووسػد االفزاخ ػشىائُاً ػهً انُحى انرانٍ: انًؼايهح االونً)/كدىرٌىكُهى كان 2096

يهغى / نرز ياء يٍ انًظرخهص انًائٍ وانكحىنٍ نهخالل انشهذٌ يُشوع  699إضافح ت( T3انثانثح)( وT2انشزب وانًؼايهح انثاَُح )

يهغى/نرز ياء يٍ انًظرخهص انًائٍ وانكحىنٍ نُىي  699( إضافح T5( وانخايظح)T4انُىي ػهً انرىانٍ، وانًؼايهح انزاتؼح)

( ندًُغ يؼايالخ االضافح يقارَح تًؼايهح P≤0.01أشارخ َرائح انذراطح انً  حصىل سَادج يؼُىَح ) .انخالل انشهذٌ ػهً انرىانٍ

( وكرهح  وػذد H.D) Hen-Dayانظُطزج يغ افضهُح نصانح انًؼايهرٍُ انثانثح وانخايظح فٍ صفح َظثح اَراج انثُض ػهً اطاص 

( فٍ صفح يؼايم انرحىَم P≤0.01االطثىػٍ وذحظٍ يؼُىٌ ) انثُض انرزاكًٍ ويؼذل وسٌ انثُضح االطثىػٍ واطرهالك انؼهف

انغذائٍ االطثىػٍ فٍ اغهة اطاتُغ انردزتح. َظرُرح يٍ انذراطح اٌ اطرخذاو هذِ انًظرخهصاخ طاهى فٍ ذحظٍُ انصفاخ االَراخُح 

قذ طدهد افضم انُرائح  T5و  T3انًؼزضح نالخهاد انحزارٌ يغ يالحظح اٌ انًؼايهرٍُ انُاتاًَ َاز طُىر انظًاٌانًذروطح إل

 ندًُغ انصفاخ انًذروطح وألغهة اطاتُغ انذراطح.

 انُاتاًَ انكهًاخ انًفراحُح: يظرخهص يائٍ، يظرخهص كحىنٍ، انخالل انشهذٌ، َىي انخالل انشهذٌ، ، انظًاٌ

 


