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ABSTRACT: The purpose of this study was to testing the effects of spraying hatching 

eggs with some nutritive solutions i.e., vitamin C (Ascorbic acid, AA) and L-Carnitine (L-

Car) on hatchability, embryonic mortalities, chick quality, some blood traits and post-hatch 

growth performance. A total number of 3600 hatching eggs were obtained from Cobb 

broiler breeder chickens at 35 wks of age. Eggs were randomly divided into 6 groups (600 

eggs / group) with four replicates containing 150 for each. The eggs were sprayed during 

embryogenesis at 1st, 7th, 14th and 18th d of incubation. Eggs sprayed with AA and L-Car in: 

1) no spraying without any supplementation (control group), 2) distilled water (sham 

group), 3) distilled water + 4 g/L AA., 4) distilled water + 6 g/L AA, 5) distilled water + 4 

g/L L-Car, 6) distilled water + 6 g/L L-Car. At the end of hatching process, all un-hatched 

eggs were broken to estimate embryonic mortalities. Results revealed that spraying eggs 

with 6 g/L AA resulted in a significant (P≤0.05) improvement of hatchability traits. 

However, embryonic mortalities were almost significantly (P≤0.05) decreased due to 

application either AA or L-Car compared to control and sham groups. Furthermore, chick 

quality traits and subsequent growth performance markedly (P≤0.05) improved with 

application of nutritive solutions. Moreover, all blood traits were significantly (P≤0.05) 

affected due to positive effects of nutritive solutions, where the lowest corticosterone 

concentration observed for embryos resulted from eggs sprayed with either AA or L-Car, as 

judged by the decrease of stress. However, the highest RBC’s count recorded for chicks 

produced from eggs sprayed with 4 g/L AA, while, the highest value of hemoglobin 

concentration detected for chicks resulted from eggs sprayed with 6 g/L AA compared to 

other experimental groups. Furthermore, subsequent growth performance was severely 

improved due to spraying eggs with nutritive solutions. Most of carcass traits significantly 

(P≤0.05) affected due to spraying eggs with L-Car and AA, especially regarding with 

abdominal fat percentage, which significantly decreased. It could be concluded that, 

spraying hatching Cobb broiler breeder eggs with either AA or L-Car with doses 4 or 6 g/L 

on 1st, 7th, 14th and 18th d of embryogenesis markedly improved hatchability, chick quality 

traits and performance of progeny. Hence spraying eggs with these nutrients could be used 

as a successful method to reducing embryonic mortalities and improving early post-hatch 

performance. 
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INRODUCTION 

      It is well known that the supply of day-

old chicks is very important for the success 

of the poultry production chain.  However, 

fertility and hatchability are two major 

parameters that highly influence the supply 

of day-old chicks (King'ori, 2011). 

Furthermore, low hatchability negatively 

affects productivity and animal welfare in 

the poultry industry. Embryonic viability is 

influenced by a series of factors such as 

nutrition, hatching technology, egg quality 

and genetics. In this sense, 

macroscopically, the egg is a simple 

structure with three major components 

(shell, albumen, and yolk), demonstrating 

unique characteristics and playing specific 

roles during incubation, where each egg is 

built with a complete capacity to produce a 

perfect new organism. Avian embryos 

develop and grow from energy and 

nutrients stored in the egg by the hen 

(Vieira, 2007).  The nutrient content of the 

hatching egg influences the development 

and growth of embryos during incubation 

and the post-hatch performance of chicks 

(Shafey et al., 2013). Unlike the 

mammalian embryo, the avian embryo has 

a finite amount of energy and nutrients for 

growth and development invested by the 

broiler breeder hen. Therefore, research 

showed that a solutions which includes 

macronutrients i.e., salts, minerals and 

vitamins elevates the nutrients in the egg 

and availability for the embryo. In ovo 

supplementation of nutrients may help late-

term embryos to overcome the constraints 

of limited egg nutrients (Foye et al., 2006). 

In ovo feeding improves the hatchability of 

eggs, the viability and weight of chicks at 

hatch, intestinal development, growth and 

feed efficiency of hatched chicks (Tako et 

al., 2004 and Shafey et al., 2012), body 

weight at marketing age, and carcass 

quality (Selim et al., 2012). Therefore, 

providing sufficient nutrients in the egg is a 

good starting point for the hatching chicks. 

However, spraying eggs during 

embryogenesis is one of the tools used to 

improve hatchability and chick quality at 

hatch.  Vitamin C (ascorbic acid, AA) does 

not exist in a freshly laid egg and it appears 

only on 3rd - 4th d of incubation as a result 

of endogenous biosynthesis by the 

developing embryo. Spraying fertile 

Muscovy duck eggs with AA solution (30 

g/L) twice times daily during the last 3 wks 

of embryogenesis had improve hatchability, 

immunity as well as growth performance of 

hatch (Ghonim et al., 2009). Also, 

Nowaczewski et al. (2011) indicated that in 

ovo injection of 6 mg of AA per egg on the 

20th d of incubation (8 d before hatch) 

improved hatchability rate of duckling 

eggs. In a study reported by Doaa et al. 

(2014) showed that the embryonic 

mortality, fertility hatchability, WBC’s 

count, body weight, gain and feed 

conversion were significantly improved by 

spraying eggs with 20 or 30 g AA 

compared to the control or distilled water 

during embryogenesis. However, L-Car is 

biosynthesized from the essential amino 

acids lysine and methionine in the presence 

of ferrous ions (Fe++) and three vitamins: 

AA, niacin and pyridoxine that are required 

as cofactors for the enzymes involved in 

the metabolic pathway (Rebouche, 1992). 

The L- Car acts as an antioxidant that 

ultimately results in a decrease in reactive 

oxygen species (ROS) by removing 

excessive levels of intracellular acetyl 

CoA, which induces mitochondrial ROS 

production. Thereof, it may work as an 

antioxidant to scavenge free radicals 

(Agarwal et al., 2005). Chick embryo may 

have limited capability to synthesize L-Car 

during incubation (Casillas and 

Newburgh, 1969). Thus, the presence of L-

Car in the fertile egg may decrease 

embryonic mortality by reducing oxidative 

stress during the hatch process, thereby 

increasing hatch rate (Vicari and 

Calogero, 2001). In addition to its role as 

an antioxidant, L-Car transports long chain 
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fatty acids across mitochondrial 

membranes for β-oxidation of fatty acids. 

In such situations, exogenous 

supplementation of L-Car could prove 

advantageous (Buyse et al., 2001), and 

could in turn be used by the chick during 

hatching. For this purposes, the present 

study was undertaken to examine the 

effects of spraying Cobb broiler breeder 

eggs with either AA or L-Car during the 

embryogenesis on hatchability, embryonic 

mortality, chick quality traits, some blood 

parameters, carcass traits as well as 

subsequent progeny performance.  

 

MATERIALS AND METHODS 

Site and the aim of study: This study was 

carried out at Egyptian Poultry Company 

belonging to Giza Governorate, Egypt. The 

experiment was started on October 2014 

and terminated on November 2014. The 

main objective was to examine the effects 

of spraying Cobb broiler breeder eggs with 

either AA or L-Car during the 

embryogenesis on hatchability, embryonic 

mortality, chick quality traits, some blood 

parameters, carcass traits as well as 

subsequent progeny performance. 

Experimental procedure: A total number 

of 3600 eggs were collected from 

commercial flock of Cobb broiler breeder 

strain at 35 wks of age. All eggs were 

weighed on collection day and allocated to 

mean initial egg mass with similar for each 

group (60.48 g ± 0.3). Eggs were divided 

into to 6 groups (600 eggs / group) with 

four replicates containing 150 for each.  

Eggs sprayed with AA and L-Car on 1st, 

7th, 14th and 18th d during embryogenesis 

period as follows: 

T1:-   0 % AA and L-Car (without any 

treatment, negative control group)       

T2:- distilled water (sham group, positive 

control group) 

T3:- distilled water + 4 g/L AA  

T4:- distilled water + 6 g/L AA  

T5:- distilled water + 4 g /L L-Car  

T6:- distilled water + 6 g/L L-Car 

Incubator and egg weight loss: The 

incubator used was a Chick Master Ultra 

Model, with digital temperature and 

humidity systems regulator and the setter 

was operated at 99.5 (±0.2oF) dry–bulb 

temperatures and 85.0 (± 0.2 oF) wet–bulb 

temperatures. Incubator was adjusted to 

turn the eggs once per hour at o 45, and 

stopped at 18 d of incubation.  At the end 

of incubation period on 18th d, all eggs 

were transferred from setter trays to 

hatcher baskets. The Hatcher was operated 

at 98.5 (± 0.2oF) dry bulb temperature and 

90.0 (±0.2 oF) wet bulb temperature from 

19-21 d. The eggs were weighed before 

setting and examined to remove cracked 

and abnormal eggs. The eggs were 

weighted again at 18th d of incubation to 

measure egg weight loss. The weight loss 

calculated as a percentage of the initial egg 

weight. The following equation was used in 

calculation (W0-W18) /W0 x100, where W0 

is weight at setting and W18 is weight on d 

18th of incubation (Tona et al., 2001). 

Hatchability, egg candling and 

embryonic mortality: At 7th and 14th d of 

incubation all eggs were candled and all 

clear eggs or early dead embryos were 

removed from the trays, opened and 

examined macroscopically.  At the end of 

18th d of incubation all eggs were candled 

again and those with evidence of living 

embryos were transferred from the 

incubation trays to the hatcher baskets. All 

un-hatched eggs were removed from the 

hatcher and broken for macroscopic 

examination to determine embryonic 

mortality. Embryonic mortalities were 

classified as early dead (1-7 d), middle 

dead (8-18 d) and late dead plus piped eggs 

(19-21 d). Early dead were differentiated 

by the absence of an egg tooth, and late 

dead were differentiated by evidence of the 

yolk sac entering the body cavity and the 

beak positioned to pip the air cell. 

Hatchability of total egg percentage was 

calculated as the number of hatched chicks 

per 100 eggs set for each replicate. Fertile 

hatchability percentage was calculated as 
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the number of hatched chicks per 100 

fertile eggs set for each replicate.  

 

Chick quality traits: All hatched chicks at 

the end of incubation period were recorded 

and wing banded individually after the 

entire batch of chicks hatched. All chicks 

were weighed and examined to score them 

for quality. Commercial chick quality 

(saleable chicks, grade A) was defined as 

being clean, dry and free from deformities 

(no skin lesion, well–formed beak, normal 

conformation of legs), completely sealed 

navel, and no yolk sac or residual 

membrane protruding from the navel area 

(Tona et al., 2004). The un-saleable chicks 

were examined to score them for 

classification into grade B to the previous 

traits. Chick weight percentage was 

calculated as = [(chick weight / fresh egg 

weight) × 100], set for each replicate. All 

day-old chicks were scored with a Tona 

score as described by Tona et al. (2003).  

Blood sampling: Blood samples were 

taken from embryo at 18th d of incubation. 

Each blood sample from each individual 

was divided into two samples in Eppendorf 

tubes. One was heparinized test tube by 

using Ethylenediamine-tetraacetate 

(EDTA) as an anticoagulant to study blood 

hematological parameters including white 

blood cells (WBC’s), red blood cells 

(RBC’s) and hemoglobin (Hb). The other 

part was non-heparinized to study blood 

biochemical constituents including total 

serum glucose (TSG), total serum aspartate 

transaminase (AST) and total serum 

alanine transaminase (ALT), total serum 

creatinine (TSC), total serum urea (TSU) 

and total serum corticosterone (CS) 

concentration by using the commercial kits.  

Growth performance: A total number of 

360 newly hatched chicks were obtained 

from all treatment groups. Chicks were 

randomly divided into 6 treatment groups 

(60 chicks / group) to measure their growth 

performance up to 35 d of age with four 

replicates containing 15 for each. All 

chicks were fed the same stander diet 

According to Cobb 500 broiler 

performance guide supplement (2012). 

Mean live body weight (LBW), body 

weight gain (BWG), feed intake (FI) and 

feed conversion ratio (FCR) was calculated 

for each group for 1, 14, 28 and 35 d of 

age. For each time period, (BWG) was 

calculated and expressed as gm per bird. 

Also, FCR (g FI /g BWG) was calculated 

by dividing total FI by total BWG in each 

group alone. 

Carcass traits: At the end of 35 d of age 6 

birds were randomly selected from each 

treatment to determine carcass traits. 

Chickens were fasted for approximately 12 

h and then individually weighed, 

slaughtered (by severing the jugular vein), 

feathered and eviscerated. Weight of 

carcass, and internal organs were weighed 

and the corresponding percentages (% of 

body weight) were calculated. 

Statistical analysis: The experiment was 

arranged in a complete randomized design. 

Then 1-way ANOVA was employed using 

the SPSS procedure (SPSS for Windows 

Release 16, SPSS Inc. 2010). The 

differences among groups were evaluated 

by Duncan’s (Duncan's, 1955) multiple 

comparison tests. Differences were 

considered statistically significant at 

(P≤0.05). Statistical analysis of traits 

presented as percentages was carried out 

for arcsine values of their estimates. All 

obtained data were analyzed using the 

following model, Yij = μ + Si+ eij 

Where: Yij= response variable, μ = is the 

overall mean, Sj = fixed effects of nutritive 

solutions nutrients (i=1-4), eij = residual 

error 

RESULTS 

Egg weight loss, hatchability and 

embryonic mortalities: Table 2 shows the 

data concerning the average of egg weight 

loss during the setting phase of incubation 

(0-18d), hatchability and embryonic 

mortalities due to spraying eggs with 

different nutrient solutions. It is clear that 

fresh egg weight ranged from 60.43 to 
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60.53 g, with insignificant differences 

observed among the experimental groups. 

It is noted that loss of egg weight was 

significantly (P<0.05) increased due to 

spraying eggs with either AA or L-Car 

compared to control and sham groups. 

However, there were significant (P<0.05) 

differences observed among the 

experimental groups with regard to total 

hatchability and fertility hatchability, 

where the highest values were recorded for 

eggs sprayed with 6 g /L AA compared 

with other groups. However, embryonic 

mortalities including early, middle, late and 

total mortalities were characterized by the 

highest values of control and sham groups 

vs. eggs sprayed with different nutrient 

solutions. It is interesting to note that 

spraying eggs with neither AA   nor L-Car 

improved hatchability and lowered 

embryonic mortalities. 

Chick Quality traits: Data of chick 

quality traits are presented in Table 3. It is 

appeared that average of chick weight had 

ranged from 39.95 to 41.04 g, where the 

highest chick weight observed for chicks 

hatched from eggs sprayed with different 

nutritive solutions, competed to chicks 

hatched from either control or sham 

groups. Also, the relative weight exhibited 

significantly (P<0.05) higher values for 

chicks treated with AA and L-Car than 

both control groups. The values of Tona 

score also indicated that there was 

improvement in chicks traits compared to 

control and sham groups. On the other 

hand, there were insignificant differences 

observed among groups with respect to the 

commercial chick quality traits including 

grade A and B. Form the present results it 

is interesting to note that better chick 

quality traits recorded for eggs sprayed 

with different nutrient solutions than 

control groups. 

Chick blood parameters: Table 4 shows 

the effects of spraying eggs with different 

doses of nutritive solutions during 

embryogenesis on some blood parameters 

of embryo at d 18 of incubation. It is 

observed that spraying eggs with 4 g/L AA 

significantly (P≤ 0.05) increased RBCs 

count circulation compared with other 

different nutrient solutions or control 

groups. While, WBC’s count significantly 

(P≤ 0.05) recorded higher values for eggs 

sprayed with 6 g/L AA, than other groups. 

Results revealed that eggs sprayed with 6 

g/L AA embryos have high level of Hb 

concentration, whereas the lowest was 

recorded for control groups. However, the 

lowest levels of TSG observed for eggs 

sprayed with either 4 or 6 g/L L-Car 

compared to AA or control groups. On the 

other hand, insignificant differences were 

observed for AST, ALT and TSC 

concentrations among the experimental 

groups. While, TSU concentration recorded 

higher (P≤0.05)  value for eggs sprayed 

with 6 g/L AA, followed by 4 g/L AA, 4 

g/L L-Car, distilled water, control and 

6g/L-Car respectively. Concerning CS 

concentration the results indicated that due 

to application of spraying method lead to 

significant (P≤0.05) decreases of CS level 

compared to control or sham groups, where 

the lowest CS concentration observed for 

embryo sprayed with 6 g/L AA. It is 

interesting to note that most of measured 

blood traits were severely affected due to 

application of either AA or L-Car.  

Subsequent growth performance: Results 

presented in Table 5 show the growth 

performance of chicks produced from eggs 

sprayed with different nutritive solutions 

for different growing periods. The data 

indicated that LBW at hatch, 28 and 35 d 

recorded the highest (P≤0.05) values for 

eggs sprayed with either AA or L-Car 

compared to control or sham groups. 

However, at 14 d chicks resulted from eggs 

sprayed with either 4 or 6 g/L L-Car 

exhibited higher LBW than other groups. 

Concerning the values of BWG, at 1-14 d 

chicks produced from eggs sprayed with 

either 4 or 6 g/L L-Car showed the highest 

(P≤0.05) values compared to either AA or 

control groups.  While, at 15-28 d chicks 

resulted from eggs sprayed with 4 g/L AA 
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have high values compared to other 

experimental groups. However, at 29-35 d, 

BWG significantly recorded (P≤0.05) 

higher values for chicks produced from 

eggs sprayed with different nutritive 

solutions or distilled water group than 

chicks resulted from control group. For the 

whole period (1-35 d), the same trend was 

observed, where chicks produced from 

eggs sprayed with different nutritive 

solutions recorded significantly (P≤0.05) 

higher value than control or sham groups. 

Concerning FI, the chicks produced from 

eggs sprayed with 4 g/L AA consumed 

more feed compared to other treatments for 

the first period of fattening (1-14d). 

However, in the later period (15-28 d) 

chicks produced from eggs sprayed with 4 

or 6 g/L L-Car consumed more feed 

compared to other experimental groups. 

While, at 15-28 d FI recorded higher values 

for chicks produced from eggs treated with 

either 4 or 6g/L-Car than other groups. On 

the other hand insignificant differences 

were observed for FI in the period between 

29-35 d of age. For the whole period (1-35 

d), chicks resulted from eggs sprayed with 

different nutritive solutions exhibited 

significantly (P≤0.05) higher value of FI 

than control or sham groups. Concerning, 

FCR the worst values observed for chicks 

produced from eggs treated with 4g/L and 

distilled water compared to other 

treatments. From 15-28 d the best value 

showed for chicks produced from control 

group compared to either AA or L-Car 

groups. While at 29-35 d, the chicks 

resulted from eggs treated with either 4 or 

6 g/L L-Car significantly exhibited best 

value compared to AA or control groups. 

For the whole period (1-35 d) the best FCR 

observed for chicks produced from eggs 

sprayed with 6 g/L AA compared to other 

nutritive groups or control groups. From all 

this, it is obvious that spraying eggs during 

embryogenesis lead to improve subsequent 

growth performance. 

Carcass traits: Data of carcass traits at 35 

d of age as affected by spraying eggs with 

different nutritive solutions are outlined in 

Table 6. Results of this study indicated that 

there were significant (P≤0.05) differences 

observed for the most carcass traits due to 

spraying eggs with either AA or L-Car, 

with exception, of spleen weight, dressing 

weight, total edible and total inedible parts 

weight percentages. The highest (P≤0.05) 

value of LBW observed for chickens 

produced from eggs sprayed with different 

nutritive solutions compared to both 

control groups. However, the highest liver 

weight percentage (P≤0.05) observed for 

chicks produced from eggs sprayed with 6 

or 4 g/L AA compared to other groups. 

While, gizzard weight recorded significant 

(P≤0.05)  higher values for control and 

sham groups followed by eggs sprayed 

with 6 g/L AA, 4 g/L L-Car, 6 g/L L-Car 

and 4 g/L AA respectively. Heart weight 

also exhibited higher value for both control 

groups than values recorded for nutritive 

solutions groups. The highest giblets parts 

weight observed for chicks produced from 

sham group and 6 g/L AA, while the lowest 

for chicks produced from eggs sprayed 

with 6 g/L L-Car. Moreover, there were 

severely (P≤0.05) decreases for abdominal 

fat percentage, where chicks produced 

from eggs sprayed with L-Car and AA 

recorded the lowest value compared to 

control and sham groups. The highest small 

intestine and cecum length observed for 

chicks sprayed with 4 g/ L L-Car, while the 

lowest detected for control and sham 

groups. It is observed that spraying eggs 

with either AA or L-Car progressively 

affected most carcass traits measured at 35 

d of age, especially concerning abdominal 

fat percentage.  

 

DISCUSSIONS 

Egg weight loss, hatchability and 

embryonic mortalities: Results finding 

from this study indicate that spraying eggs 

with AA and L-Car solutions positively 

affected egg weight loss during 

embryogenesis. Water loss is a normal 
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process during incubation; where it is one 

of the physical factors that determine the 

success of incubation and optimum 

hatchability. Usually 12 to 14% of water is 

lost in broilers and turkeys eggs (Rahn et 

al., 1981). However, low or high water loss 

influences embryo development (Rahn 

and Ar, 1974), and consequently, egg 

hatchability (Meir et al., 1984). The 

highest egg loss observed due to 

application of AA and L-Car may be 

attributed to the increasing in egg shell 

conductance, where change the properties 

of cuticle of eggs were observed. One of 

the basic biological functions of the egg 

shell is movement of water vapor and 

respiratory gases. It is well known that, AA 

is a weak acid and the ability of diluted 

acid to interact with the egg shell cuticle, 

which may have cause a thinner cuticle or 

some physical changes in their morphology 

(Burley and Vadehra, 1989). The positive 

effect of L-Car is to increase water loss 

during embryogenesis. Further, the best 

hatchability obtained when egg weight loss 

is 10.71 % of their fresh weight from the 

time of lay to the time of embryo pipe out 

of the shell. However, weight loss smaller 

than 10 % and greater than 15 % of their 

fresh weight decreases hatchability 

(Tullett, 1995). This finding confirmed by 

different researchers indicated that the best 

hatchability are obtained when eggs loss 12 

% of their fresh weight from the time of lay 

to the time the embryo pips the shell (Meir 

and Ar, 1991). Askar (2012) who 

indicated that quail eggs dipped in solution 

contains 8 g/L AA had the highest 

percentage of lost weight compared to 

untreated eggs. However, Hatchability 

traits markedly improved by application 

either AA or L-Car, where spraying eggs 

with these nutritive solutions were 

sufficient to support the hatching process. 

The improvement of hatchability may be 

due to the increasing of embryonic viability 

and decreasing the embryonic mortality. It 

is well known that AA may act as an anti-

stress agent led to the reduction of CS 

which has a negative impact in collagen 

synthesis and the metabolism of minerals 

and vitamin D (Lohakare et al., 2005). 

Also, AA could improve the biological 

functions of the egg shell to allow adequate 

movement of water vapor and respiratory 

gases, which helps embryos to exchange of 

respiratory gases and to break egg shell at 

hatch (Tullett, 1990). These results are 

consistent with Ipek et al. (2004) who 

found that the treated eggs with 3.0 mg/egg 

AA at different times of incubation 

improved hatchability. Moreover, Ghonim 

et al. (2009) who found that spraying 

Muscovy duck eggs with AA solution (30 

g/L) twice times daily during the last 3 wks 

of incubation improve hatchability 

percentage. However, because eggs contain 

little or no L-Car (Chiodi et al., 1994), it 

has been suggested that the enhancement of 

L-Car in yolk would be beneficial for the 

development of the embryo (Broquist, 

1994). Low levels of L-Car synthesis may 

make spraying it on eggs improves the 

hatchability percentage. It was also 

documented that the positive effect of L-

Car may be attributed to chick embryos 

require a high requirement, where yolk 

contains low level and have a limited 

capacity to synthesize L-Car during 

incubation (Casillas and Newburgh, 

1969). So, L-Car would promote lipid 

circulation from fat storage areas such as 

the yolk sac, leading to an increase in fatty 

acid catabolism may help to overcome the 

constraint of limited egg nutrients (Foye et 

al., 2006). Furthermore, L-Car has a 

specific role in facilitating the uptake of 

fatty acyl groups from the egg yolk into the 

tissues of embryonic chicks via the yolk 

sac membrane, which in turn increases 

their efficiency of energy utilization 

(Casillas and Newburgh, 1969). Rinaudo 

et al. (1991) who indicated that the ratio of 

esterified short-chain L-Car to free L-Car 

reaches a maximum in tissues (liver, brain 

and heart) of the embryos on the 18th  d of 

incubation, thereby suggesting that the 

fatty acid oxidation is inevitable for energy 

http://scialert.net/fulltext/?doi=ajava.2015.875.884#1516605_ja
http://scialert.net/fulltext/?doi=ajava.2015.875.884#1516605_ja
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production in embryos. This finding is in 

accordance with, Oso et al. (2014) who 

indicated that L-Car has been reported to 

positively affect the hatchability of eggs. In 

such situations, exogenous 

supplementation of L-Car could be 

advantageous (Buyse et al., 2001), and 

could in turn be used by the chick during 

hatching. For these reasons the spraying 

eggs with L-Car improved hatchability. 

This finding is consistent with those 

reported by Rabie et al. (2015) who 

indicated that hatchability of fertile eggs 

was significantly increased when eggs 

injected with L-Car on 14 d of incubation. 

The same trend observed for embryonic 

mortality, where spraying eggs with AA 

and L-Car resulted in decreases of 

embryonic mortalities. This attributed to 

AA protect embryo from any stresses 

during incubation (Tag El-Din et al., 

2004). The increase mortality during 

incubation especially in middle period (8-

18 d) of incubation usually ascribed to 

different factors i.e., vitamins or minerals 

deficiency (Leeson and Summers, 1991), 

improper incubator conditions, 

contamination, and lethal genes (Wilson, 

2004), so the spraying eggs with AA and 

L-Car maximize nutrient required during 

embryogenesis and overcome of these 

negative factors. Chick embryos may be 

subjected to stress caused by excessive 

production of metabolic heat during the 

latter part of incubation, so AA solution 

acting as an anti-stress agent may be 

beneficial for embryos viability and 

protecting them from many stress during 

incubation (Tullett, 1990). Mohammed et 

al. (2011) who indicated that dipping eggs 

in 5.0 g AA/L for 2 minutes reduced 

embryonic mortality at 1-18, 19-21 and 1-

21 d of incubation. Also, L-Car has 

beneficial effect in decreasing embryonic 

mortalities, this may be due to embryonic 

tissues contain high amounts of 

polyunsaturated fatty acids, which are 

essential components of cell membrane 

phospholipids (Rabie and Szilagyi, 1998). 

Polyunsaturated fatty acids are susceptible 

to lipid peroxidation caused by free radical, 

which are produced by mitochondria 

because of the high metabolic rate of 

rapidly developing embryos (Surai, 1999). 

Moreover, L-Car may work as an 

antioxidant to scavenge free radical and 

reducing oxidative stress during 

embryogenesis (Deniz and Turkmen 

2007), thereby reducing embryonic 

mortality. Oso et al. (2014) who found that 

dietary L-Car supplementation for turkey 

breeder hens reduced the late embryonic 

mortality.  

Chick quality traits: The present study 

showed that spraying eggs with either AA 

or L-Car improved newly hatched chick 

quality traits including, chick weight, 

relative weight and Tona score in 

comparison with the control groups. On the 

contrary, it is observed that commercial 

hatched chicks including grade A and B not 

affected by the treatment groups. 

Accordingly, it is obvious that spraying 

eggs with AA and L-Car led to 

improvement in chick quality at hatch. An 

increased post hatch weight was the only 

indication that these nutrients had passed 

through the shell and was ultimately 

accessible to the embryo. Presumably, 

spraying eggs with former nutrients were 

confined to the egg periphery until 

chorioallantoic circulation conveyed them 

to the established embryo. Egg shell 

permeability to oxygen at the onset of 

incubation is negligible because the pores 

and membrane matrix contain water 

(Lomholt, 1976). Subsequent alterations in 

albumen osmotic pressure clear these 

channels and a concurrent development of 

the chorioallantoic membrane permits gas 

exchange and aerobic respiration ensues 

(Fancsi and Feher, 1979). Previous 

studies demonstrated that the weight of 

newly hatched chickens is an important 

predictor of market weight. Although this 

correlation between hatching weight and 

market weight may differ among strains, 

the effect of hatch weight on market weight 
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apparently increases as broiler breeding 

companies continue to select for ever 

increasing growth rates (Havenstein et al., 

2003). This finding are confirmed by 

Wilson (1991) who indicated that each 1 g 

of increase in body weight at hatch resulted 

in 8 to 13 g increase in body weight at 

market age. In this study, we showed that a 

1 g of increase in body weight at hatch due 

to spraying nutrients increased BW by 

about 46 to 132 g on d 35. However, 

spraying eggs could improve the nutritional 

and health status of the embryo and 

enhance nutrient uptake, increase in 

activity of the intestinal enzymes and post 

hatch growth due to the role of nutrients to 

increase size and surface area of the 

intestinal villi (Tako et al., 2004) and 

enhanced intestinal function and 

maturation prior to hatching (Foye et al., 

2007). The other reason for this case is that 

accumulation of yolk-derived lipids 

increases in embryo tissues and absorption 

in this stage at last week of incubation 

(Pulikanti et al., 2010). It is well known 

that AA participate in several biochemical 

processes and functions is also related to 

reversible oxidation and reduction 

characteristics in the cells endogenous. 

Moreover, AA has an important position 

not only in reacting with all aggressive 

reactive oxygen species but also in 

transferring radical equivalents from lipid 

phases to hydrophilic compartments (Gey, 

1998). Results are consistent with Zakaria 

and Al-Anezi (1996) who found that eggs 

injected by a dose of 3 mg of AA at the 

15th d of incubation increased BW of 

chicks compared to the control. However, 

L-Car acts as an antioxidant that absorbed 

prior to piping (Uni et al., 2005), thereby 

improving embryogenesis, and overcome 

the constraint of limited egg nutrients 

(Foye et al., 2006). Rapid development, 

high energy requirement, and low level of 

L-Car synthesis may make 

supplementation was beneficial to chicken 

embryos. We hypothesize that 

administration of L-Car will improve fatty 

acid β-oxidation and suppress lipid per-

oxidation, thus increasing chicks quality 

traits. Also, Salmanzadeh et al. (2013) 

who indicated that in ovo injection of L-

Car on d 6 of incubation improved 

embryonic development and weight of 

newly hatched chicks. 

Blood parameters: Results from this study 

indicate that spraying eggs with AA and L-

Car had a significant effect on most 

measured blood traits at d 18 of incubation.  

The values of RBCs, WBCs and Hb 

concentration were markedly improved, 

due to application of nutrient solutions, this 

could attributed to AA increase heterophils 

percentage, resulted from decreases in 

vessel permeability, which limits 

leucocytes infiltration and the increase 

passing of the heterophils from the bone 

marrow to blood circulation (Lohakare et 

al., 2005). Spraying eggs during 

embryogenesis may be a good way to 

improve blood hematology. These findings 

are in agreement with those reported by 

Ghonim et al. (2009) who indicate that the 

treated duck eggs with AA solution during 

incubation resulted in an increase of 

hemoglobin content and WBCs count. 

Similar results were reported by Askar 

(2012) who found that hematological traits 

were differed in response to AA treatment, 

where the values of Hb and RBCs count for 

eggs sprayed by AA solution or those 

dipped in 4 g/L AA solution were higher 

than those dipped in 8 g/L of AA or eggs of 

the control group. Lymphocytes percentage 

was increased in chicks of eggs sprayed by 

AA solution or those dipped in 8 g/L AA of 

solution than those of the control group or 

those dipped in 4 g/L AA solution. 

However, the glucose concentration 

severely increased for embryo produced 

from eggs sprayed with AA or chicks for 

the control groups. Whereas the lowest 

concentration recorded for L-Car groups, 

this may be due to L-Car can buffer the 

acetyl CoA/ CoA ratio, thus preventing the 

negative feedback of high acetyl-CoA level 

on PDH activity. As a consequence, the 
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breakdown of glucose can proceed, leading 

to enhanced glucose utilization and hence 

lower plasma glucose level (Feller and 

Rudman, 1988). These findings are in 

agreement with Buyse et al. (2001) 

reported that L-Car supplementation 

significantly reduced plasma glucose 

concentration on d 17 of embryo. Also, 

Wang et al. (2012) who indicated that L-

Car supplementation significantly reduced 

serum glucose of broiler on d 35. The 

values of ALT and AST were not affected 

by spraying eggs with AA and L-Car 

solutions. Yalcin et al. (2005) who found 

that no differences in ALT and AST among 

groups of layer chickens fed diet 

supplemented with 0.1 g/kg L-Car. 

Concerning kidney function, creatinine 

insignificantly affected due to spraying 

eggs with application of different nutritive 

solutions, while urea level showed the 

highest value for embryo produced from 

eggs sprayed with 6g/L AA and the lowest 

for eggs sprayed with 6g/L L-Car. These 

findings are consistent with Greenwood et 

al. (2001) who indicated that L-Car 

supplementation tends to increase the 

plasma urea concentration, where the 

urinary excretion increases as the 

supplementation level increases, and this 

was observed in terms of the elevated 

plasma urea concentration when 

intermediate levels of supplemental L-Car 

were provided. Therefore, the significant 

decrease in urea levels may indicate that 

embryo bodies were free of oxidative 

stress. Urbaityte et al. (2006) who 

indicated that L-Car is capable of 

eliminating of reactive oxygen species. 

Creatinine is the metabolite key of skeletal 

muscles and originates from metabolic 

transformations of creatine. The latter 

serves to accumulate and release energy 

indispensable for the course of many 

chemical processes ongoing in cells 

(Pawłowska-Góral et al., 2003). The 

enhanced production of L-Car is due to 

physical effort which is linked with 

increased demands of cells for oxygen and 

with high quantities of reactive oxygen 

species generated in the body (Moffarts et 

al., 2005). The use of L-Car in spraying 

eggs, caused a decrease in urea level in the 

terminal period of incubation, which also 

points to a low level of reactive oxygen 

species and thus to the balance of 

antioxidative processes. However, it is 

observed that corticosterone level was 

severely decreased due to spraying eggs 

with AA and L-Car. The decrease of CS 

was an evidence of judged decreased stress 

response due to AA, which may act as an 

anti-stress agent led to the reduction of 

corticosterone, which has a negative impact 

in collagen synthesis and the metabolism of 

minerals and vitamin D (Lohakare et al., 

2005). The incubator temperature during 

incubation was between 32 oC and 37.7 oC 

and the metabolic heat production of the 

developing embryo is sufficient to raise the 

internal egg temperature by 1.5 oC to 2 oC 

(Tullett, 1995) that is above the incubator 

temperature. This may contribute the high 

percent of death at later stage. Moreover, 

either AA or L-Car was known to suppress 

corticosterone synthesis and /or release 

from adrenal cortex, which in turn play an 

important role in alleviating different 

stressor effects and hence increased the 

heterophils ratio. These results may ensure 

that AA acted as a good anti-stressors 

agent. Since, the alteration in temperature 

degree during incubation or the high effort 

exerted by chicks during egg shell 

breakage may cause some stress on the 

embryo (Askar, 2012). 

Subsequent growth performance: It 

appears from results presented in Table 5 

that spraying eggs with AA or L-Car had a 

positive effect on subsequent growth 

performance. The finding showed that each 

g difference in BW at hatch due to spraying 

eggs with nutritive solutions resulted in an 

increase of BW at d 35. This may be 

attributed to there was a strong positive 

correlation between LBW at hatch and 

body at market age. In this sense, spraying 

eggs just before internal piping likely 
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provide the embryo the caloric resources to 

fuel the hatching process and early 

development. Increasing LBW due to 

spraying eggs with AA could be attributed 

to it plays a major role in the biosynthesis 

of CS (Bains, 1996), a primary 

glucocorticoid hormone involved in 

gluconeogenesis to enhance energy supply 

during stress (Frandson, 1986). However, 

spraying eggs with L-Car improving 

growth in chickens (Zhai et al., 2008), due 

to an increased efficiency in fatty acid 

oxidation may, likewise, reduce the 

dependency of the embryo upon 

gluconeogenesis, thereby sparing muscle 

tissue protein in the post-hatched chick. 

Reduced utilization of glucose may spare 

muscle protein mobilization for 

gluconeogenesis during late term 

embryonic development, thus increasing 

LBW.  The enhanced muscle growth is 

due, in part, to higher proliferation of 

myoblasts during embryonic development 

and to the presence of more satellite cells 

in early post-hatch development (Halevy et 

al., 2004). These results suggest an 

increased efficiency in fatty acid oxidation 

may reduce the embryo’s dependency upon 

gluconeogenic pathways and spare muscle 

tissue protein in the pos-thatch chick, 

which could subsequently lead to an 

increase in muscle yield during grow-out 

(Keralapurath et al., 2010). We 

hypothesized that spraying eggs with L-Car 

may provide energy for embryo activity 

and consequently increase growth 

performance. An increased post-hatch 

weight was the only indication that these 

nutrients had passed through the shell and 

was ultimately accessible to the embryo. 

Presumably, spraying method may cause 

changes in the pores, which in turn may 

affect the gas exchange properties of the 

shell. Therefore, accelerated embryo 

development improved nutritional status 

and improved hatching weight and growth 

rate (Bhanja et al., 2004). The results of 

this study agree with the findings of 

Wilson (1991) who indicated that each 1 g 

increase in body weight at hatch resulted in 

8 to 13 g increase in body weight at market 

age. Furthermore, Zhai et al. (2008) who 

indicated that supplementation of L-Car to 

the embryo would affect subsequent grow-

out performance and slaughter yield of 

broilers at d 47 of pos-thatch. Also, chicks 

produced from eggs sprayed with either 

AA or L-Car consumed more feed 

compared to control and sham groups. 

However, FCR recorded the best for 

chickens produced from eggs treated with 

different nutritive solutions. This 

suggestion is supported in ovo feeding 

improves feed efficiency of hatched chicks 

(Tako et al., 2004). Also, Salmanzadeh et 

al. (2013) who found that the in ovo 

injection of L-Car in the yolk sac can be 

seen as an effective tool to increase the 

weight gain and feed conversion ratio of 

newly hatched chicks. However, Rabie et 

al. (2015) who indicated that in ovo 

injection with L-Car particularly with dose 

8.0 or 12 mg 100 μL saline resulted in 

significant improvements in LBW and FCR 

of broilers during the period from the 2nd to 

the 7th wks of life as compared to control. 

The improvement in FCR of broilers in 

response with L-Car may partly explain by 

the improved final LBW and cumulative 

BWG, since feed intake of birds was not 

affected. 

Caracas traits: It has been clearly 

demonstrated in the present study that 

spraying eggs with AA and L-Car 

improved carcass traits, where the highest 

effect observed for abdominal fat 

percentage and small intestine. The 

positive effect of L-Car may be attributed 

to embryos require a high level, where yolk 

contains low level of L-Car would promote 

lipid circulation from fat storage areas such 

as the yolk sac, leading to an increase in 

fatty acid catabolism. This could 

subsequently lead to an increase in muscle 

yield during grow-out. In this regard, 

Quarles and Adrian (1989) who indicated 

that when vitamin C was supplemented at a 

level of 976 ppm/128 gal in the drinking 
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improved slaughter carcass yield. 

However, Salmanzadeh et al. (2013) who 

found that in ovo administration of L-Car 

has significantly increased the breast 

muscle size. In addition, Salmanzadeh et 

al. (2012) who reported in ovo 

administration of L-Car into turkey eggs 

with 20 and 30 mg L-Car significantly 

improve carcass characteristics compared 

to the control. Furthermore, the L-Car 

decreased carcass fat and increased breast 

meat. Kidd et al. (2005) who showed that 

dietary L-Car induced significant decreases 

in abdominal fat and more specifically in 

carcass fat deposits and significant 

increases in breast meat yield in the 

corresponding chickens fed with high 

nutrient density diets. Also, Rabie et al. 

(2015) who indicated that in ovo injection 

with L-Car resulted in a significant 

increase in the relative weight of front parts 

including and significantly decreased the 

percentages of liver and gizzard.  

CONCLUSION AND 

RECOMENDATION 

    In conclusion, under our experimental 

condition, spraying eggs with either AA or 

L-Car at different doses during 

embryogenesis (1, 7, 14 and 18th d of 

incubation) may be used as a successful 

method to improve hatchability and post-

hatch performance. Therefore, it is 

suggested that applications of these 

nutritive solutions during embryogenesis 

can serve as a potential regulatory agent to 

reduce embryonic mortalities. 
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      Table (1): Composition and chemical analysis of grow-out experimental diets. 

 

Ingredients 

*steiD 

Starter Grower Finisher 

Yellow corn (8.5%) 

Soybean meal (44 %) 

Corn gluten meal (   60%  ) 

DL-Methionine 

Lysine-Hcl 

Soybean oil 

Di-calcium phosphate  (CaHPO4) 

Pre-mix** 

Choline chloride 

Calcium carbonate (CaCo3) 

Sodium Chloride (Na Cl) 

Sodium bicarbonate 

Anti Coccidiosis drug. 

55.4 

33.3 

3.00 

0.24 

0.18 

3.66 

1.64 

0.30 

0.10 

1.66 

0.35 

0.08 

0.05 

60.6 

27.8 

3.20 

0.24 

0.24 

3.83 

1.58 

0.30 

0.10 

1.61 

0.30 

0.12 

0.05 

62.8 

24.4 

4.20 

0.20 

0.16 

4.33 

1.49 

0.30 

0.10 

1.59 

0.30 

0.10 

0.05 

Total (kg) 100 100 100 

Calculated analysis: 

ME ( Kcal / kg ) 

Crude protein % 

Ether extract % 

Crude fiber % 

Lysine % 

Methionine % 

Threonine % 

Calcium (%) 

Total phosphorus (%) 

Av. phosphorus 

Sodium (%) 

Chlorine (%) 

Chemical analysis: 

Crude protein % 

Ether extract  % 

Calcium (%) 

Total phosphorus (%) 

 

3033 

21.5 

2.65 

3.02 

1.30 

0.61 

0.85 

1.00 

0.75 

0.50 

0.17 

0.19 

 

21.4 

2.85 

1.10 

0.73 

 

3108 

19.7 

2.7 

2.94 

1.20 

0.59 

0.78 

1.00 

0.72 

0.48 

0.16 

0.17 

 

19.6 

2.50 

1.05 

0.71 

 

3180 

18.8 

2.77 

2.80 

1.05 

0.55 

0.75 

1.00 

0.69 

0.42 

0.16 

0.17 

 

18.9 

2.90 

1.03 

0.68 

*Requirement according to Cobb 500 broiler performance guide supplement (2012) and NRC 

(1994) 

** pre-mix each 3 kg of vitamin and mixture contains: 13000000 IU Vit. A, 5000000 IU D3 

8000 mg E, 4000 mg K, 5000 mg B1, 9000mg B2, 4000 mg B6, 20 mg B12, 15000 mg 

pantothenic acid, 6000 mg Nicotinic acid, 2000 mg Folic acid, 150 mg Biotin, 40000 mg 

Choline chlorine, 20000 mg Copper sulphate, 1000 mg Ca iodide, 50000 mg ferrous sulphate, 

10000 mg Manganese oxide, 100000 mg Zinc oxide and 300 mg Sodium selenite. 
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 Table( 2): Egg weight loss, hatchability and embryonic mortalities of eggs as affected by 

nutritive solutions (Means ± SE). 

 

      a-c Means within a row that do not share common superscript differ significantly (P≤0.05) 

       1 = Negative control group 

       2 = Sham control group 

       * = significant at 0.05 
   

 

Items 

 

Main treatment effects: 

Control 
1 

Distilled 

water 2 

Vitamin 

C 

4 g/L 

Vitamin 

C 

6 g /L 

L-

Carnitine 

4 g/L 

L-

Carnitine 

6 g/L 

SEM 

 

Sig.* 

Fresh egg 

weight (g) 

60.48 60.45 60.43 60.45 60.48 60.53 0.02 NS 

Egg weight 

at d 18 (g) 

54.33a 54.38a 53.95bc 53.83c 54.25ab 54.33a 0.06 * 

Loss of Egg 

weight (%) 

  10.17 
bc 

 10.05 c 10.71 ab 10.96 a 10.29 bc   10.24 bc 0.09 * 

Fertility (%) 95.61 95.75 95.91 95.47 95.76 95.60 0.08 NS 

Total 

hatchability 

(%) 

83.18 e 83.79 de 85.91 b 86.97 a 84.70 c 84.09 cd 0.29 * 

Fertility 

hatchability 

(%) 

86.87 c 87.52 c 89.58 a 90.33 a   88.13 bc 89.05 ab 0.29 * 

Early 

mortality (%) 

2.85 a  2.68 ab   2.37 abc    2.32 

abc 

1.59 c 1.91 bc 0.13 * 

Middle 

mortality (%) 

5.85 a 5.85 a 4.42 bc 4.00 c 6.01 a 5.55 ab 0.23 * 

Late 

mortality (%) 

4.43 a 3.95 ab 3.63 ab 3.35 b 4.27 ab 3.49 ab 0.13 * 

Total 

mortalities 

(%) 

13.13 a 12.48 a 10.42 c 9.67 c 11.87 ab 10.95 bc 0.29 * 
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  Table( 3):  Chick quality traits as affected by nutritive solutions (Means ± SE). 

      a-c Means within a row that do not share common superscript differ significantly (P≤0.05) 

 

 

Table (4): Some blood parameter of embryo at d 18 of incubation as affected by nutritive 

solutions (Means ± SE). 

 

      a-c Means within a row that do not share common superscript differ significantly (P≤0.05) 

 
 

 

 

 

 

 

 

Items 

Main treatment effects: 

Control 

 

Distilled 

water 

Vitamin 

C 

4 g/L 

Vitamin 

C 

6 g /L 

L-

carnitine 

4 g/L 

L-

carnitine 

6 g/L 

SEM 

 

Sig. 

 

Chick weight 

(g) 

39.95 b 40.22 b 41.04 a 40.85 a 41.03 a 40.76 a 0.11 * 

Relative weight  66.06 c 66.53 bc 67.91 a 67.57 a 67.85 a 67.35 ab 0.18 * 

Tona score (%) 93.75 bc 93.25 c 94.00 abc 94.25 ab 94.75 a 94.25 ab 0.14 * 

Commercial 

chick quality: 

Chick grade A 

(%) 

 

98.25 

 

98.37 

 

98.75 

 

98.75 

 

98.75 

 

98.63 

 

0.07 

 

NS 

Chick grade B 

(%) 

1.75 1.63 1.25 1.25 1.25 1.37 0.07 NS 

 

Items 

Main treatment effects: 

Control 

 

Distilled 

water 

Vitamin 

C 

4 g/L 

Vitamin 

C 

6 g /L 

L-

Carnitine 

4 g/L 

L-

Carnitine 

6 g/L 

SEM 

 

Sig. 

 

 SRBC

)3×mm6(cells/10 

d1.13  1.15 d 1.66 a 1.49 b 1.33 c 1.35 c 0.38 * 

 SWBC

)3(cells/×mm 

f37.65  38.79 e 43.36 b 46.27 a 40.99 d 41.53 c 0.59 * 

Hb (g/ 100 mL) e12.15  12.51 d 14.02 b 14.65 a 13.51 c 13.52 c 0.18 * 

Glucose ( Mg/ 

100 mL) 

a177.25  178.50 a 178.50 a 178.00 a 170.50 b 169.75 b 0.99 * 

AST(U/L) 168.25 164.50 168.50 164.25 166.25 165.50 0.72 NS 

ALT(U/L) 14.50 15.25 15.75 15.00 14.00 14.25 0.40 NS 

Creatinine 

(mg/100mL) 

0.34 0.33 0.35 0.36 0.37 0.34 0.01 NS 

U  Urea 

(mg/dL) 

bc27.25  30.50 ab 30.00 abc 32.00 a 30.50 ab 26.50 c 0.59 * 

Corticosterone ( 

ug/dL) 

a0.39  0.38 a 0.34 b 0.29 c 0.33 b 0.33 b 0.01 * 
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Table (5): Growth performance of broiler chickens as affected by nutritive solutions 

(Means ± SE).  

      a-c Means within a row that do not share common superscript differ significantly (P≤0.05) 

 

Items 

 

Ages 

(d) 

Main treatment effects: 

Control 

 

Distilled 

water 

Vitamin 

C 

4 g/L 

Vitamin 

C 

6 g /L 

L-

Carnitine 

4 g/L 

L-

Carnitine 

6 g/L 

SEM Sig. 

 

 

Live 

body 

weight  

(g) 

 

1 39.95 b 40.22 b 41.05 a 40.85 a 41.03 a 40.75 a 0.11 * 

14 417 c 415 c 438 b 438 b 446 a 445 a 2.7 * 

28 1335 b 1327 b 1380 a 1360 a 1380 a 1374 a 5.2 * 

35 1868 c 1914 bc 1960 ab 1972 a 2000 a 1996 a 11.6 * 

 

 

Body 

weight 

gain 

daily (g) 

1-14 26.95 c 26.79 c 28.32 b 28.33 b 28.91 a 28.89 a 0.19 * 

15-28 65.57 bc 65.09 c 67.34 a `65.89 
abc 

66.71 ab 66.36 abc 0.23 * 

29-35 76.11 b 83.86 a 82.83 a 87.43 a 88.57 a 88.79 a 1.22 * 

1-35 52.23 b 53.17 b 54.83 a 55.18 a 55.96 a 55.86 a 0.34 * 

 

 

Feed 

intake 

(g/d) 

1-14 32.73 d 33.45 dc 36.70 a 34.59 bc 35.57 ab 35.70 ab 0.32 * 

15-28 112.09 c 112.94 
bc 

113.80 
bc 

114.57 b 119.59 a 117.98 a 0.62 * 

29-35 171.93 174.46 177.04 175.29 172.57 175.11 0.79 NS 

1-35 92.62 b 94.75 ab 96.19 a 94.75 ab 96.82 a 97.05 a 0.44 * 

 

Feed 

conversio

n ratio 

(g feed /g 

gain) 

1-14 1.21 b 1.25 ab 1.29 a 1.22 b 1.23 b 1.23 b 0.01 * 

15-28 1.71 cd 1.73 bcd 1.69 d 1.74 bc 1.79 a 1.78 ab 0.01 * 

29-35 2.27 a 2.08 bc 2.15 ab 2.01 bc 1.96 c 1.97 bc 0.03 * 

1-35 1.77 ab 1.78 a 1.76 ab 1.72 b 1.73 ab 1.74 ab 0.01 * 
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Table (6):  Some carcass traits of broiler chickens as affected by nutritive solutions (Means 

± SE).  

      a-c Means within a row that do not share common superscript differ significantly (P≤0.05) 
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Items 

Main Treatment effects: 

Control 

 

Distilled 

water 

Vitamin 

C 

4 g/L 

Vitamin 

C 

6 g /L 

L-

Carnitine 

4 g/L 

L-

Carnitine 

6 g/L 

SEM 

 

Sig. 

 

Live body 

weight (g) 

1880 b 1885 b 2002 a 2015 a 2012 a 1977 a 16.31 * 

Liver weight 

(%) 

2.42 d 2.49 bc 2.54 ab 2.59 a 2.44 cd 2.41 d 0.02 * 

Gizzard 

weight (%) 

2.85 a 2.86 a 2.76 b 2.81 ab 2.81 ab 2.78 b 0.01 * 

Heart weight 

(%) 

0.54  a 0.54  a 0.48  ab 0.47  ab 0.47  ab 0.45 b 0.01 * 

Spleen weight 

(%) 

0.28 0.26 0.28 0.27 0.28 0.28 0.01 NS 

Giblets 

weight (%) 

6.09 ab 6.15 a 6.06 abc 6.14 ab 6.00 bc 5.92 c 0.02 * 

Dressing 

weight (%) 

67.50 66.31 66.64 66.47 66.37 66.70 0.17 NS 

Total edible 

parts weight 

(%) 

73.59 72.46 72.70 72.62 72.37 72.62 0.18 NS 

Total inedible 

parts weight 

(%) 

26.41 27.54 27.30 27.38 27.63 27.38 0.18 NS 

Abdominal fat 

weight (%) 

2.95 a 2.98 a 2.76 b 2.70 b 2.57 c 2.49 d 0.04 * 

Small 

intestine 

length(cm) 

145.00 d 149.12 c 151.38 
ab 

153.12 
ab 

153.00 a 149.50 bc 0.63 * 

Cecum 

length(cm) 

13.00 b 13.25 ab 13.37 ab 13.50 ab 13.75 a 13.25 ab 0.08 * 
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 الملخص العربي

 نتاجى للكتاكيتلإداء اوالأالتطور الجنيني في تحسين الفقس  أثناء مغذيةال المحاليلدور 
, عاطف عبد الراضي سلامه و سعيد أحمد  عبدالحميد عبدالمقصود عبد العظيم فهمي عبد العظيم, أحمد عبد المقصود

 محمد يوسف

 مصر -القاررة  –مدينة نصر  - زهررجامعة الأ  –كلية الزراعة  - قسم الإنتاج الحيواني
 مصر –القاررة  –المطرية  -قسم تغذية الحيوان و الدواجن - مركز بحوث الصحراء 

كةارييتي  الو - ج فيتةامي مثةل الغذائيةة  المحاليل ببعضرش بيض التفريخ  تاثيرهذه الدراسة إلى اختبار  تهدف             

عةدد  إسةتددو. ةقسةافالالكتاكية   يمةوصةفات الةدو وبعةض وكتكةوت، ال جودةات وصفالجنيني،  النفوقوعلى يسبة الفقس، 

 0. تةةت تقسةةيت البةةيض ع ةةوائيا إلةةى تسةةبو  33 عمةةر)كةة    سةةةلة دجةةاج تمهةةات التسةةمي  التجاريةةة مةة   ةبيضةة 3066

. تةت بيضةة 236علةى ه كةل مكةرر واحتةوت مكةررات  4احتوت علةى كل مجموعة بيضة / مجموعة   066مجموعات )

وكاية  . التطةور الجنينةي مة  و الثةام  ع ةر ، الرابة  ع ةر  ،السةاب  ، اليوو الأول التطور الجنيني في تثناءالبيض رش 

المةاء المقطةر )مجموعةة   -1،    كةارييتي الو جفيتةامي  بةدو  رش  مجموعة الكنتةرول السةلبي) -2: كالآتي  المعامةت 

، لكةل لتةر   جفيتامي   جراو 0الماء المقطر +  -4، ج لكل لتر فيتامي   جراو  4الماء المقطر +   -3،   الزائفهالكنترول 

. في يهاية عملية الفقس، لكل لتر كارييتي  جراو  0الماء المقطر +   -0، لكل لتر  كارييتي  جراو  4الماء المقطر +   -3

  جفيتةامي  جةراو  0 معةدلب البةيضالنتةائ  ت  رش  اشةارت. الجنينةي مراحل النفوقلتقدير  الغير فاقستت كسر كل البيض 

وشةة رشمعنويةا مة  المجموعةات المالجنينةي ب ةكل ملحةو   نفةوقال ايدفض. معنويا   يسبة الفقسيتحسلتدى لكل لتر ماء 

 بعةد الفقةسالنمةو  و تحسةن  جةودة الكتكةوت ذلة  بالإضةافة إلةي. الكنتةرول اتمجوعةكةارييتي  مقاريةة مة  الو جفيتامي  ب

 صةفات الةدو ب ةكل ملحةو  معظت  تأثرت. وعةوة على ذل ، مغذيةال المحاليليظاو رش م  تطبيق  معنويا ب كل ملحو 

و  هرمةو  الكورتيكوسةتيرو  ايدفةض تركيةز حية   كةارييتي  الو جفيتةامي  ببسب  الآثار الإيجابية لرش البةيض  معنويا

 ارتفاعا ملحو ةا فةى انجنةهت الدو الحمراء كراكارييتي . سجل  الو جفيتامي  بالبيض  رش ةجيفي الأجنة يت لوحظ الذى

البةيض  اجنةه فةيلةوبي  جالهيمو لتركيةز تعلةى قيمةة سجل ، في حي  جراو فيتامي  ج  4 المرشوش بم  البيض  ناتجةال

بعةد الفقةس  تحسة  النمةو  لتجريبية الأخةرى. وعةةوة علةى ذلة مقارية م  المجموعات ا جراو فيتامي  ج 0 المرشوش ب

 جفيتةةامي  ببسةةب  رش البةةيض  معنويةةا ب ةةكل ملحةةو تةةأثرت . معظةةت صةةفات الذبيحةةة المغذيةةة بالمحاليةةلرش البةةيض  مةة 

. ويمكةة  ت  معنويةا ايدفضة  ب ةكل ملحةو  حية   نسةبة الةدهو  فةي منطقةة الةبط بفيمةا يتعلةق  خصوصةا  كةارييتي  الو

كةارييتي   الوت جفيتةامي  ب)كة   جارية م  سةلة اللحت الت النات   البيض المدص إلى ت  رش  يستدلص م  هذه الدراسه

 ادى الةةى  التطةةور الجنينةةيمةة  اللتةةر فةةي  اليةةوو الأول و السةةاب  و الرابةة  ع ةةر و الثةةام  ع ةةر /  جةةراو 0تو  4بجرعةةات 

هةذه العناصةةر الغذائيةة يمكةة  ت  ب رش البةةيض فةا   ومة  ثةةت .للكتكةةوتجةودة صةةفات الو  يسةةبة الفقةس فةىتحسة  ملحةةو  

 .و النمو بعد الفقس الأجنة وتحسي  يسبة الفقس يفوقناجحة للحد م  الوسائل ال ستددو كوسيلة م ي


