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ABSTRACT  

           This experiment was conducted to study the effect of injecting hatching eggs into a flock of broiler 

aged mothers with different concentrations of the alcoholic extract of Moringa oleifera powder on 

productive performance of broilers during the period of rearing of 35 days. The study included two 

experiments for a period at 2/10/2021 to 28/11/2021, where eggs were injected into the Mustafa Poultry 

Hatchery/ Wasit Governorate- Aziziyah District. A 400 hatching eggs of 308 Ross  mothers of modern 

broilers used at age  of 48  week, eggs of average weight  66 ± 1 g/egg were collected in same day then stored 

for two days. A quarter of treatments were randomly distributed with 100 eggs for each treatment. The 

first treatment T1 without injection as control treatment, and T4, T3, and T2 (while injected into the space 

air) on day 12 of, in an amount of 0.2 mL for each egg, with concentration of 450, 300, 150 µg/mL, 

respectively. The hatched chicks were bred in the same fields, where 180 chicks of the chicks were 

distributed into four treatments, 45 chicks for each treated and three replicates (15 chicks) for each T1, T2, 

T3 and T4  were placed in a cage for 35 days. The results Showed A significant  (p<0.05) increase for T4 

compared to the control in body weight, body weight gain and relative weight of the gizzard, will all 

injection  treatment recorded a highly significant decrease in the total feed consumption and feed 

conversion ratio compared to control treatment. While there were no significant differences between 

treatments in the percentage of total Mortality, relative weights of the heart, liver, breast and thighs and 

dressing ratio. 
Keywords: Egg injection, alcoholic extract, Moringa leaves, productive performance. 
 

فو  يوي   Moringa oleifera جأذيش حقٍ جشاكيض يخحهفة يٍ انًسحخهض انكحولن   نًسوحلا ااساا انًلسجُصول انًصففوة

 اطفلت ريلئح فشاز انهحى الإَحلش انحفقيس لأيهلت فشاز انهحى انًحقذية ف  انعًش عهى الأداء 
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 انخلاطة

أششجث هزِ انذساسة نًعشفة جأذيش حقٍ يي  انحفقيس لأيهلت فشاز انهحى انًحقذية ف  انعًش ايحشاكيض يخحهفة يوٍ انًسوحخهض انكحولن  

جضوًُث انذساسوة ، ار جليول   35انبلنغوة  َحلش  نفشاز انهحى خلال يوذ  انحشييوةلاف  الأداء ا Moringa oleifera نًسحلا ااساا انًلسجُصل انًصففة

 قضوولء انعضجضجووة/ ، حيوود جووى حقووٍ انبووي  فوو  يفقووس انًظووحفى نهووذااشٍ/ يحلف ووة ااسوو 22/11/2021انغلجووة  2/10/2021جصووشيحيٍ انهًووذ  يووٍ 

سوبلعل  اشًوا انبوي  أ 42يوي  انحفقويس يعًوش  لأيهلتيٍ انششكة انحذجرة   Ross 308 ييضة جفقيس يٍ ايهلت فشاز انهحى 400اسحعًم فيهل ا

ييضوة نكوم يعليهوة اكلَوث انًعليهوة  100غى/ ييضة ااصعث عشلائيل  عهى اسيا يعليلات يلاقا 1±66شًعة ااحذ  اخضٌ نًذ  جلييٍ ايًعذل اصٌ 

 ا T3ا T2 يوٍ انحضولَة ذولاخ يعوليلات يُهول 12فو  حويٍ حقُوث فو  انفسوحة انهلائيوة ايولنيلو  )يوذاٌ حقوٍ   T1 الاانوى هو  يعليهوة انسويحش 

T4 يوولجكشاغشاو/ يووم عهووى  450ا 300ا 150يووم نكووم ييضووة ايحشكيووض  0.2يلنًسووحخهض انكحوولن  نًسووحلا ااساا انًلسجُصوول انًصففووة ايكًيووة

فوشخ  120 اسوحخذو، ار جى جشيية الأفشاخ انفلقسة نُفس انًعليلات يُ لو الاقفلص ف  حقولل انشوشكة انحذجروة نهوذااشٍ فو  قضولء انعضجضجوة، اانحلان 

فوشخ نكوم يعليهوة ايورلاخ  45ايلاقوا  T4ا T3ا T2 يعليهة سيحش  ايعليلات انحقوٍ T1 عهى اسيا يعليلات يُهلهل عجلصجى جلافشاخ انفلقسة يٍ ا

 (p<0.05) اقوذ اههوشت انُحولئس اسجفولن يعُول ، جليول   35اجى اضا كم يكشس ف  قفض اجشييحهل نًوذ  ، فشخل  نكم يكشس  15يكشسات نكم يعليهة )

يقلسَوة يًعليهوة انسويحش ، ييًُول سوصهث شًيوا يعوليلات انحقوٍ  T4 انصسى اانضجلد  انلصَية انكهية اانلصٌ انُسب  نهقلَظوة نًعليهوة انحقوٍف  اصٌ 

ف  يعليم انححلجم انغزائ  انكهو  يقلسَوة يًعليهوة انسويحش ، ييًُول نوى ج هوش اخحلافولت  ف  كًية انعهف انًسحههك (P<0.01) اَخفلضل  علن  انًعُلجة

عيوولت يعُلجووة يوويٍ انًعووليلات فوو  َسووبة انهلاكوولت انكهيووة اَسووبة انحظوولف  يووا ايووذاٌ الأحشوولء انقليهووة نوكووم االأاصاٌ انُسووبية نهقهوو  اانكبووذ اانقح

 .انشئيسية )انظذس االأفخلر  اانرلَلجة )ان هش االأشُحة 
 حلش .انكهًلت انًفحلحية: حقٍ انبي ، يسحخهض كحلن ، ااساا انًلسجُصل، الأداء الأَ
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INTRODUCTION 

            The in ovo injection technology is one of the early feeding techniques for bird embryos, 

through which nutrients are injected into the egg at different ages of the incubation period 

(Tainika & Şekeroğlu, 2020).  The aim is to produce a healthy chicks, which are characterized 

by a high ability to performance production. In ovo injection technology is one of the modern 

technologies and trends that have emerged recently in order to improve hatching 

characteristics, quality of hatched chicks and their future performance, its aim is to deliver 

nutritional solutions to the fetus and thus benefit from them to increase growth and 

development of the internal organs of the fetus, as well as reduce fetus deaths (Hamdani et al., 

2013). the purpose of injecting the eggs is to reach the a mature organs of the body, especially 

the digestive system. The delay in the hatching process and the survival of the hatched chicks 

for a longer period inside the hatchery and without obtaining food until  transferred to the field 

leads to a decrease in body weight that may reach 0.18 g/hour (Careghi et al., 2005; Dibner et 

al., 2008). Broilers are an important source of protein and a good source of income in countries 

that suffer from a lack of food because it is high growth rate compared to the rest of the 

animals in addition to the speed of the capital cycle and the increase in human consumption of 

these products, therefore, researchers tended to use some techniques to improve production, 

maintain bird health and reduce mortality through medicinal plants in powdered form or 

through drinking water or injecting its extracts into hatching eggs as partial substitutes in 

poultry diets as a result of the high prices of feed materials, in addition to the fact that 

medicinal plants do not cause problems and side effects to humans and animals, in addition to 

their availability, cheap prices, and use in treating many diseases. Many studies have been 

conducted on the use of these plants to treat the problems that hatched chicks are exposed to, 

and among those studies is early feeding by injecting hatching eggs with solutions and 

nutrients (In ovo feeding technology) to improve the embryonic development and provide an 

additional food source for the embryos before the hatching process, thus accelerating the 

development of the digestive tract and increasing its ability to digest and absorb nutrients in the 

newly hatched chicks, as well as reducing stress on chicks during and after hatching, and 

consequently the early growth of chicks, maintaining the health of birds, reducing fatalities and 

improving their ability to produce during the post-hatching stage (Zhang et al., 2020). the 

process of early feeding by injecting hatching eggs was to fill the shortage of nutrients in the 

egg, especially in the last stages of embryonic development, due to the embryos’ need for 

nutrients in the period before and after embryonic development (Jha et al., 2019). Moringa 

oleifera is a multi-use medicinal plant that contains compounds of high nutritional value and 

has importance in human and animal health, the one of the most important of these compounds 

are alkaloids, flavonoids, tannins, saponins, and glycosides, as well as containing phenols and 

carotenoids (Teixeira et al., 2014; Nazmy et al., 2016). The leaves of the Moringa tree are 

characterized by their high nutritional and therapeutic value because they contain a large 

quantities of vitamin A, vitamin B group, vitamin C, vitamin E and mineral elements such as 

calcium, potassium, phosphorous and iron, and it is perfect source of amino acids, fatty acids 

and antioxidants (Burham, 2017; Su & Chen, 2020). One of the characteristics of the 

alcoholic extract of Moringa leaves is that it has features that differ according to the type of 

solvent that is used to extract the active compounds found in Moringa leaves (Doughari et al., 

2007). for the lack of studies on injecting hatching eggs of aged broiler mothers with the 

extract The alcoholic extract of dried moringa leaves powder, so this study came to examine 

the effect of injecting the alcoholic extract on the productive performance and characteristics of 

the carcass. 
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MATERIALS AND METHODS 
           The study was included two experiments. This first experiment was carried out in Al-

Mustafa Poultry Hatchery in Al-Aziziyah District/ Wasit Governorate- iraq. From 2-

23/10/2021. In this experiment, 400 hatching eggs were used from one flock of broiler mothers 

ROSS 308 from the Modern Company for Hatching Eggs, Mothers of one age and the eggs 

were collected at one  The mothers were 48 weeks old and the average egg weight used in the 

experiment was 66±1 g/egg. The eggs were incubated in a (Setter) multi stage incubator in 

3/10/2021 at eight o'clock in the evening, at a temperature of 37.8°C and a relative humidity of 

60%. The hatcher was at a temperature of 37°C and a relative humidity of 85%. The eggs were 

randomly distributed to the treatments, with 100 eggs for each treatment, the eggs used in the 

experiment and the injection process were examined by light at the age of 12d from incubation 

to exclude unfertilized eggs and the hatching eggs were injected after performing the light 

examination of the eggs, and the injection process was carried out in the air space by special 

syringes that use for insulin injection to the diabetics patient after piercing the egg with the 

puncture pen of the sugar measuring device and closing the hole with nail dye, a special  lamp 

for the light examination was used to determine the area of the air space in order for the 

injection process to be more accurate. The division of transactions was as follows:- 

1. Treatment 1(T1)  : control group without injection. 

2. Treatment 2 (T2) : Injection of hatching eggs with alcoholic extract of dried moringa leaf 

powder at a concentration of 150 µg/mL and at an amount of 0.2 mL per egg in the air 

space and at the age of 12d  from incubation. 

3. Treatment 3 (T3) : Injection of hatching eggs with alcoholic extract of dried moringa leaf 

powder at a concentration of 300 µg/mL and at an amount of 0.2 mL per egg in the air 

space and at the age of 12d  from incubation. 

4. Treatment 4 (T4) : Injection of hatching eggs with alcoholic extract of dried moringa leaf 

powder at a concentration of 450 µg/mL and at an amount of 0.2 mL per egg in the air 

space and at the age of 12d  from incubation. 

The alcoholic extract was prepared in the laboratories of the Ministry of Science and 

Technology / Department of Environment and Water, and the dilution was carried out in the 

laboratories of the College of Agricultural Engineering Sciences / University of Baghdad. The 

extraction process was carried out by Bassey method (Bassey et al., 2013) after the dried 

Moringa leaves were grinded  using an electric grinder and 100 g of  The dry powder was 

added to 500 mL of 80% ethyl alcohol in a glass beaker with a capacity of 1000 mL .Eggs of 

each treatment group were weighed using a sensitive electronic balance before being placed in 

the incubators and numbered and fixing the weight of each egg in special records for the 

purpose of calculating the percentage of egg weight loss on the 18
th

 d of laying eggs in 

incubators, as well as calculating the other hatching characteristics and the quality of hatching 

chicks. The injection process was carried out at the end of the 12
th

d  of putting the eggs in the 

incubators, and the injection process was carried out in the air space, a special medical syringe 

used to inject the eggs (an Italian-made syringes used for injection of insulin for diabetics 

patients with the size of 1 mL and divided into 10 parts, measuring 30 g Gauge) and a depth of 

20 mL and a dose of 0.2 mL then close the hole of the crust by dyeing nails. And after the egg 

is pierced from the wide end (from the side of the air space) by a machine that use to pierces 

the finger with the sugar measuring device, the punching machine was tested before the 

injection process to ensure that there were no scratches, breakage or damage to the egg shell. 

The injection process took place inside the multi-stage incubator in order to maintain the 

temperature of the eggs and not take them outside the hatching machines with the alcoholic 

extract placed inside the incubator before starting the injection process in order to gain the 
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temperature of the incubator, this was confirmed by Salary et al., (2014) to prevent heat shock 

for fetuses, and after completing the injection process, the eggs were returned to the trays 

designated for them in the incubator.  

After the hatching process was completed, the second experiment was started, where 

180 chicks were selected from the treatments of the first experiment (45 chicks from each 

treatment) where the hatched chicks were transported by a special car and in a moderate 

atmosphere from the Al-Mustafa poultry hatchery to one of the modern poultry company’s 

fields, the length of the field was 50 m  and the width of 11m , before the transfer process, the 

hall was completely cleaned, washed, sterilized, and fumigated with potassium permanganate 

and formalin, with all openings in the hall closed during the fumigation process. Breeding was 

used in multi-store cages (3 floors), and each floor contains 4 cages, thus the number of cages 

used in the experiment is 12 cages, so the total number of chicks used in the experiment is 180 

chicks resulting from the treatments of the first experiment (hatching experiment) and the 

dimensions of each cage (123 × 62 cm), the experiment was divided into four treatments, 45 

chicks for each Treatment and (3 replicates) treated (15 chicks for each replicate). The 

experiment started on 24/10/2021 and ended on 28/11/2021, the first treatment: chicks 

resulting from hatching eggs without injection, and the second treatment: chicks resulting from 

hatching eggs that were injected on the 12
th

 d  of incubation with the alcoholic extract of dried 

moringa leaves powder at a concentration of 150 μg/mL, the third treatment: Chicks resulting 

from hatching eggs were injected on the 12
th

 d  of incubation with the alcoholic extract of dried 

Moringa leaf powder at a concentration of 300 μg/mL, and the fourth treatment: Chicks 

resulting from hatching eggs were injected on the 12
th

 d  of incubation with the alcoholic 

extract of dried Moringa leaf powder at a concentration of 450 μg/mL.  

Studied characteristics 

productive characteristics 

1. Weekly body weight. 

2. Weekly and total weight gain. 

3. Weekly and total feed consumption. 

4. Weekly and total food conversion factor. 

5. Fetal mortality rate. 

characteristics of the carcass 

1. Dressing ratio with edible viscera. 

2. Dressing ratio without edible viscera. 

3. Edible viscera weight (liver, gizzard, heart). 

4. The relative weight of the main carcass pieces. 

5. The relative weight of the secondary carcass pieces, including (back, wings and neck). 

Chemical  analysis  of  diet    

Chemical structure (%) 
Super pre- starter 

(1-6 d ) 
Starter(7-14 d) Grower(15-27d ) Finisher(28-35 d) 

Protein 34.4 33.4: 32 29.7: 

Energy 4236 3:22 4232 4282 

Fiber 3 3.69 3.59 3.55 

Fat 7.5 4.92 6.34 6.73 

Ash 7 7.42 7 6.4: 

Calcium 2.99 2.:3 2.99 2.9 

Phosphor 2.55 2.57 2.55 2.5 

Methionine 2.77 2.82 2.74 2.65 

Lysine 2.7 2.62 2.43 2.28 

Methionine +cysteine 2.32 2.23 2.22 2.:2 
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Statistical  analysis 

Statistical  analysis of the data was carried out using the statistical analysis system SAS  

(2012) program to study the influence of the Studied treatment on the Different 

Characterization and according to the significant comparative between the means in the 

Duncan (1955) polynomial test . 

 

RESULTS  AND  DISCUSSIONS 

Average weekly body weight, average weekly and total  weight gain 

              The results showed, as shown in (Table, 1), the influence of injecting hatching eggs 

with the alcoholic extract of dried Moringa leaf powder on the average weekly body weight to 

the no  Significant differences in the body weight characteristic for the 1st. and third weeks 

between all treatments, while there was Asignificant Difference (p<0.05) in the average body 

weight for the T4 injection treatment and for the second, fourth and fifth weeks, where their 

means were recorded at 545.02, 1849.78 and 2450.30 g, respectively, compared to the control 

treatment, which reached 528.26, 1745.85 and 2289.20 g, respectively, at the same time, no 

significant differences were observed between the T4 injection treatment and the T2 and T3 

injection treatments, which had no significant differences between them and the control 

treatment. 

Table (1): Effect of Injecting Hatching Eggs with alcoholic extract of dried Moringa leaf 

powder on the average weekly body weight (g/bird) of broilers (mean ± standard error). 
Treatments 1st Week 2nd Week 3rd Week 4th Week 5th Week 

T1 213.46 ± 1.54 528.26± 3.50 b 1061.92± 13.20 1745.85±24.76b 2289.20 ± 63.59 b 

T2 215.19 ± 1.50 535.91 ± 5.49  ab 1083.82± 13.75 1814.93±22.48ab 2413.51±23.82 ab 

T3 215.77 ± 2.62 538.40±4.83 ab 1096.75± 13.28 1808.26±15.04 ab 2405.02±29.31 ab 

T4 218.66 ± 1.02 545.02 ± 4.83 a 1102.80± 14.86 1849.78± 22.78 a 2450.30 ± 6.74 a 

Significance NS * NS * * 

T1: control treatment (without injection), T2, T3, and T4: treatments of injecting hatching eggs with alcoholic extract of dried 

Moringa leaf powder at condensation of 150, 300 and 450 μg per mL, respectively, at a dose of 0.2 mL. The presence of different letters 

in the same column leads to significant differences between treatments. NS: No significant differences. * There are significant 

differences at the p<0.05 probability level.  
 

The results also showed in (Table, 2) the effect of injecting hatching eggs with 

an alcoholic extract of dried Moringa leaf powder on the weekly and cumulative weight gain, 

the results showed that there was no significant effect of injecting hatching eggs on the rate of 

weight gain for the first, second, third and fifth weeks, respectively. While there was a 

significant superiority (0.05p<) for the injection treatments T2 and T4, which recorded  weight 

gain of 731.11 and 746.98 g/bird, respectively, compared to the control treatment, which 

amounted to 683.93 g/bird for the fourth week, and there were no significant differences 

between the injection treatments for the same characteristics at the same week. The results 

indicated in the same table that there were Significant difference (p<0.05) in the Total weight 

gain of the T4 injection treatment, which recorded 2406.51 g / bird compared to the control 

treatment 2245.72 g / bird, while there were No significant difference between the two 

injection treatedT2 and T3 and between the control treatment for the same character. 
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Table (2): Effect of Injecting Hatching Eggs with alcoholic extract of dried moringa leaf 

powder on the rate of weekly and total weight gain (g/bird) for broilers (mean ± standard 

error). 
Treatments 1st week 2nd Week 3rd Week 4th Week 5th Week Total weight gain 

T1 169.99± 1.53 314.79 ±4.92 533.66± 9.91 683.93±11.69  b 543.35± 41.79 2245.72± 63.54  b 

T2 170.97± 2.10 320.70± 4.30 547.91± 8.69 731.11±21.35  a 598.57± 1.52 2369.27± 24.46  ab 

T3 171.86± 2.88 322.62 ±2.30 558.35± 9.63 711.69± 7.21  ab 596.75± 15.47 2361.28± 29.29  ab 

T4 174.93± 0.94 326.35± 4.32 557.78± 10.12 746.98± 8.52   a 600.46± 16.05 2406.51± 6.73  a 

Significance NS NS NS * NS * 

T1: control treatment (without injection), T2, T3, and T4: treatments of injecting hatching eggs with alcoholic extract of dried 

Moringa leaf powder at condensation of 150, 300 and 450 μg/mL, respectively, at a dose of 0.2 mL. The presence of different letters in 

the same column leads to significant differences between treatments. NS: No Significant differences. * There are significant differences 

at the p<0.05 probability level. 
 

It is evident from (Tables 1 and 2) that there is a significant superiority of some 

injection treatments in terms of body weight and weight gain, especially in the treatment of T4 

injections when the concentration of the alcoholic extract of Moringa leaf powder increases, 

the reason for the significant superiority may be attributed to the increase in the concentration 

of Moringa leaf extract, which allows for more absorption of nutrients and thus benefit from 

the nutrients and active compounds in Moringa leaves, which is positively reflected on BW and 

weight gain, and this is what Jayanti et al. (2017) indicated. In addition, early feeding by 

injecting eggs increases the size of the muscles and the surface area for absorption in the villi 

with the height of the villi and the increase in the depth of the crypts, thus, the ration is more 

useful as a result of the development of the alimentary canal, which is positively reflected on 

both Body Weight and weight gain (Ohta et al., 2001). In addition, the improvement in body 

weight and weight gain in the injection treatments is due to the improvement in the quality of 

the hatched chicks and the presence of a positive and direct relationship between the weight, 

length and vitality of the chick at the age of one day and the subsequent productive 

performance, the length of the chick is the best indicator for expressing the quality of the 

hatched chicks and their subsequent productive performance in comparison with the weight of 

the chick, and studies have shown that every cm increase in the length of the chick leads to an 

increase in body weight when marketing at the age of 43 days from 113-214 g (Patbandha et 

al., 2017). Or this improvement may be attributed to the Moringa leaf extract, in general, 

containing large amounts of vitamins, minerals and essential amino acids that contribute to 

building body tissues and antioxidants such as flavonoids and multiple phenols that help 

eliminate free radicals and thus protect cells from oxidative stress and thus improve the 

digestion and absorption of food (Chatterjee et al., 2017). In addition to containing active and 

effective compounds that stimulate the immune system, Moringa leaf extract can maintain the 

health of the intestine and increase its absorption of nutrients because the extract works to 

activate the immune system and to contain anti-bacterial compounds that increase the 

beneficial bacteria in the intestine and reduce harmful bacteria and thus reflect positively on 

body weight and weight gain. These results were agreed with the findings of EI-Tazi (2014), 

Nanle et al. (2017), Sharmin et al. (2020) &Khalid et al. (2021)  by adding Moringa leaf 

powder to broiler diets in varying proportions, which led to a significant improvement in body 

weight when Marketing and overall weight gain. 

 

Average weekly and total feed consumption and weekly and total feed conversion factor 
            The results in (Table 3) showed the effect of injecting hatching eggs with the alcoholic 

extract of dried Moringa leaf powder on the rate of weekly and total feed consumption. There were 
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no significant differences in the rate of feed consumption for the first week between the 

experimental treatments. While there was significant decrease (p<0.01) and (p<0.05) for the second 

and third weeks and the total feed consumption for all injection treatments T2, T3, and T4 

compared to the control treatment . As for feeding consumption in the 5th  week, there was a 

significant decrease (p<0.05) for the T3 injection treatment, which recorded 1012.17 g/ bird 

compared to the control treatment, which amounted to 1061.81 g/bird, The T2 injection treatment 

witnessed a significant decrease (p<0.05) in the fifth week, which recorded 1012.53 g/bird 

compared to the control treatment, which amounted to 1068.49 g/bird. While there were no 

significant differences in the weekly and total feed consumption among all injection treatments. 

 

Table (3). Effect of Injecting Hatching Eggs with alcoholic extract of dried Moringa leaf 

powder on the weekly and total feed Consumption rate (g/bird) for broilers (mean ± standard 

error). 

Treatments 1st Week 2nd Week 3rd Week 4th Week 5th Week 
Total feed 

consumption 

T1 177.02± 0.80 
498.42± 7.59  

a 

782.67± 8.66  

a 

1061.81±16.36  

a 

1068.49± 19.95  

a 

3588.40± 44.74  

a 

T2 174.39± 2.46 
465.06± 3.18   

b 

736.04± 11.08   

b 

1025.69±7.22   

ab 

1012.53± 8.29  

b 
3413.72± 7.35  b 

T3 172.57± 2.01 
460.75± 5.85  

b 

727.20±  15.11  

b 

1012.17±14.20  

b 

1039.24± 7.46  

ab 

3411.93± 44.01  

b 

T4 174.75± 2.08 
464.06± 2.46  

b 

743.64± 10.31  

b 

1047.20± 7.31  

ab 

1037.73±11.84   

ab 
3467.39± 7.26  b 

Significance NS ** * * * ** 
T1: control treatment (without injection), T2, T3, and T4: treatments of injecting hatching eggs with alcoholic extract of dried 

Moringa leaf powder at condensation of 150, 300 and 450 μg/mL, respectively, at a dose of 0.2 mL. The presence of different letters in 

the same column leads to significant differences between treatments. NS: No significant differences. * There are significant differences 

at the p<0.05 probability level. ** There are significant differences at the level of probability p<o.o1. 

 
The results also showed in (Table, 4) the effect of injecting hatching eggs with alcoholic 

extract of dried Moringa leaf powder on the weekly and total feed conversion factor. It was 

observed that there was a significant improvement in the weekly feed conversion factor at the level 

(p<0.05) for the fifth week and (p<0.01) for the first, second, third and fourth weeks and the total 

feed conversion factor, respectively, for all injection treatments compared to the control treatment, 

while there were no significant differences between the injection treatments for all weeks except 

for the first week, where a significant difference occurred for the T4 injection treatment, which 

recorded 0.99 g of feed/g  weight gain compared to the T2 injection treatment, which amounted to 

1.02 g  of  feed/g  weight gain, and the latter, in turn, does not differ significantly from the control. 

 

Table (4) . Effect of Injecting Hatching Eggs with alcoholic extract of dried Moringa leaves 

powder on weekly and total feed conversion factor.(g of feed/g of weight gain) for broilers 

(mean ± standard error). 

Treatments 1st Week 2ndWeek 3rd Week 4th Week 5th Week 
total food 

conversion factor 

T1 1.04±0.01  a 1.58±0.00a 1.52± 0.04 a 1.55±0.02 a 1.97± 0.10 a 1.60± 0.02 a 

T2 1.02±00.0ab 1.44±0.01  b 1.33 ± 0.00  b 1.40±0.02 b 1.69 ± 0.01 b 1.44 ± 0.01 b 

T3 1.00±0.00bc 1.42± 0.00  b 1.29 ± 0.00  b 1.42±0.02 b 1.74 ± 0.03 b 1.44 ± 0.00 b 

T4 0.99± 0.00 c 1.42± 0.01  b 1.32 ± 0.00 b 1.39± 0.00 b 1.72 ± 0.02 b 1.44 ± 0.00 b 

Significance ** ** ** ** * ** 

T1: control treatment (without injection), T2, T3, and T4: treatments of injecting hatching eggs with alcoholic extract of dried 

moringa leaf powder at condensation of 150, 300 and 450 μg/mL, respectively, at a dose of 0.2 mL. The presence of different letters in 

the same column leads to significant differences between treatments * There are significant differences at the p<0.05 probability level. 

** There are significant differences at the level of probability p<o.o1. 
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It is evident from (Tables 3 and 4) that there is a highly significant decrease (P<0.01) in 

the total feed consumption rate and a highly significant improvement (P<0.01) in the total feed 

conversion factor in all injection treated compared to the control Treatment. This significant 

improvement in the above two characters is attributed to the effect of the active compounds in 

the alcoholic extract of Moringa leaves, in addition to containing high quantities and 

concentrations of nutrients such as vitamins, minerals and amino acids, which increase the 

efficiency of utilization of the consumed feed (Hassan et al., 2016). Flavonoids are the most 

important active compounds found in Moringa that act as antioxidants and effective 

antibacterials against harmful bacteria and increase the effectiveness of beneficial bacteria in 

the intestinal flora, thus, an improvement in digestion and absorption and an improvement in 

the health of the bird, which leads to an increase in body weight and total weight gain that we 

obtained in (Tables 1 and 2) and a significant decrease in total feed consumption (Table 3), 

which leads to an improvement in the feed conversion factor in injection treatments. The 

results of the studies showed the existence of a positive relationship between the weight of the 

hatched chicks and the feed conversion factor and between Petek et al. (2008) through their 

study of the relationship between the length and weight of the chick and the subsequent 

productive performance, as it was found that the chick weight is better than its length as an 

indicator of improving the feed conversion factor for broilers. These results were consistent 

with what was obtained by Ayo-Ajasa et al. (2016), Alabi et al. (2017), Nduku et al. (2020), 

& Sharmin et al. (2020),who noticed a significant decrease in feed consumption and an 

improvement in feed conversion factor when using different concentrations. From the powder 

of Moringa leaves and their extracts in broiler ration and through drinking water during the 

breeding period of broilers. The results (Table 5) showed be that there were No Significant 

differences in the percentage of total deaths among all experimental treatments during the 35-

day breeding period, as no deaths were recorded in the injection treatments, while the control 

treatment recorded the death of only one bird. 

 

Table (5): Effect of Injecting Hatching Eggs with alcoholic extract of dried moringa leaf 

powder on the total mortality of broilers (mean ± standard error). 
Treatment Total mortality percentage 

T1 0.02  ±   0.02 

T2 0.00  ±   0.00 

T3 0.00  ±   0.00 

T4 0.00  ±   0.00 

Significance NS 
T1: control treatment (without injection), T2, T3, and T4: treatments of injecting hatching eggs with alcoholic extract of dried 

moringa leaf powder at condensation of 150, 300 and 450 μg/mL, respectively, at a dose of 0.2 mL. The presence of different letters in 

the same column leads to significant differences between treatments . NS: No significant differences. 
 

Characteristics  of  the  carcass 

             The results of the study in (Table 6) showed that there were no significant differences 

between the treatments of injecting hatching eggs with alcoholic extract of Moringa leaf 

powder and the control treatment in the percentage of dressing with and without edible viscera 

and the proportions of the edible internal organs, which are the heart and liver. While there was 

a significant difference (p<0.05) in the relative weight of the gizzard for the T4 injection 

treatment, which amounted to 0.80% compared to the T2 treatment, which recorded 0.63% and 

this may be due to the fact that the concentration of treatment T4 450 μg / mL is higher than 

the concentration of treatment T2 150 μg / mL and the increase in concentration improved the 

digestion and absorption process, as well as the increase in weight and total weight gain for the 

T4 injection treatment, which recorded 2406.51 g/fowl, compared to the T2 injection treatment, 

which amounted to 2369.27 g/bird. 



23 

 
 

Al-Hatheel  & Ibrahim 
(2022) 14(1): 15- 25 

 
Iraqi Journal of Market Research and Consumer Protection 

 

 المجلة العراقية لبحىث السىق وحماية المستهلك

Table (6): Effect of injecting hatching eggs with alcoholic extract of dried Moringa leaf 

powder on the ratio of dressing with and without edible viscera and ratio of edible viscera 

(heart, liver and gizzard) (mean ± standard error). 

Treatments 

Dressing ratio 

with edible 

viscera 

Dressing ratio 

without edible 

viscera 

Relative 

weight 

for the heart 

Relative Weight 

for the liver 

Relative Weight 

for the gizzard 

T1 80.80 ±0.46 76.90 ± 0.51 0.38 ± 0.02 2.77 ± 0.09 0.72 ±0.07  ab 

T2 80.64± 0.41 77.05 ± 0.44 0.43 ± 0.02 2.50 ± 0.12 0.63 ±0.03    b 

T3 79.43± 0.55 76.05 ± 0.30 0.39 ± 0.03 2.75 ± 0.10 0.68 ± 0.04  ab 

T4 80.02± 0.46 76.14 ± 0.38 0.43 ± 0.04 2.63 ± 0.17 0.80 ± 0.04  a 

Significance NS NS NS NS * 

T1: control treatment (without injection), T2, T3, and T4: treatments of injecting hatching eggs with alcoholic extract 

of dried moringa leaf powder at concentrations of 150, 300 and 450 μg/mL, respectively, at a dose of 0.2 mL. The 

presence of different letters in the same column leads to significant differences between treatments. NS: No significant 

differences. * There are significant differences at the p<0.05 probability level. 

 

The results of the study in (Table, 7) showed the effect of injecting hatching eggs with 

alcoholic extract of dried Moringa leaf powder on the relative weight of the main pieces (breast 

and thighs) and secondary cuts (back, wings and neck) in broiler carcasses to the absence of 

significant differences in the relative weight of these cuts for all experimental treatments 

except for the relative weight of the neck piece in which T2 treatment showed a significant 

decrease (p<0.01)), which recorded 4.31% compared to the control treatment and T3 and T4, 

which amounted to 5.09, 4.98, 5.00%, respectively. 

 

Table 7. Effect of injecting hatching eggs with alcoholic extract of dried moringa leaf powder 

on the relative weight of the main pieces (breast, thighs) and secondary cuts (back, wings, 

neck) in broiler carcasses (mean ± standard error). 
Treatments Breast( %) Thighs (%) Back (%) Wings (%) Neck (%) 

T1 39.63 ± 0.33 27.70 ± 0.34 17.96 ± 0.40 9.42 ± 0.25 5.09 ± 0.09  a 

T2 39.54 ± 0.47 27.74 ± 0.31 18.83 ± 0.42 9.50 ± 0.13 4.31 ± 0.13  b 

T3 39.76 ± 0.53 27.00 ± 0.40 18.87 ± 0.24 9.31 ± 0.17 4.98 ± 0.06 a 

T4 39.45 ± 0.95 26.89 ± 0.33 18.95 ± 0.43 9.66 ± 0.27 5.00 ± 0.12  a 

Significance NS NS NS NS ** 

T1: control treatment (without injection), T2, T3, and T4: treatments of injecting hatching eggs with alcoholic extract 

of dried Moringa leaf powder at concentrations of 150, 300 and 450 μg/mL, respectively, at a dose of 0.2 mL. Different 

letters in the same column indicate significant differences between the treatments. NS: No significant differences. ** 

There are significant difference  OF the level of probability(p<o.o1). 

 

And the results of the study in terms of the absence of Significant Difference in most of 

the characteristics of the carcass, weights and the main and secondary techniques, the results 

agreed with what was stated by each of the Ayo-Ajasa et al. (2016), Alabi et al. (2017), & 

Kumar et al. (2020).  
 

CONCLUSION 

Post-production performance A significant increase in body weight and an increase was 

observed for the T4 injection treatment compared to the control treatment, while all injection 

treatments recorded a high significant decrease in the amount of feed consumed and a 

significant improvement in the total food conversion factor compared to the control treatment, 

while there were no significant differences between the treatments in the percentage of 

mortality  while a significant superiority was obtained in the relative weight.  The gizzards of 

T4 injection treatment compared to T2 injection treatment, and a very significant decrease for 

T2 injection treatment compared to the rest of the treatments in relative neck weight. 
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