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ABSTRACT 
 
 

A total number of 1260 fertile eggs were randomly divided into seven treatments to investigate 

effect of in ovo-injection of ascorbic, folic acids and their combination at 14th day of incubation on 

hatchability and subsequent growth performance of broiler chicks. The experimental design was as follow: 

1- Eggs were without injection. 2- Eggs were injected with 0.1ml distiller water/ egg. 3- Eggs were injected 

with 0.1ml solution containing 6 µg ascorbic acid (AA) /egg. 4- Eggs were injected with 0.1ml solution 

containing 75 µg folic acid (FA) /egg. 5- Eggs were injected with 0.1ml solution containing 150 µg FA /egg. 

6- Eggs were injected with 0.1ml solution containing 6 µg AA + 75µg FA/egg. 7- Eggs were injected with 

0.1ml solution containing 6 µg AA+150µg FA /egg.   Hatchability % was improved due to injection of 

AA6/egg and with combination between AA6 and FA150/egg as compared to the control group. Also, in ovo 

injected with AA6, FA75, FA150 and AA6+FA75 recorded the best value of live body weight compared to the 

control group at 28 days of age. In ovo injection of AA, FA and their combination significantly decreased 

triglycerides levels in serum blood. Also, the level of HDL significantly improved due to in-ovo injected 

with AA6 and FA75. Therefor, it could be mentioned that in-ovo injection of 6µg AA/egg and 6µg 

AA+150µg FA/egg in fertile eggs at 14th day of incubation can be applied to improve the hatchability and 

subsequent growth performance from 1 to 28 day of age.   

Keywords: Hatchability, Ascorbic acid, Folic acid, Productive performance  

 

INTRODUCTION 
 

During embryonic development in ovo injection is 

a strategy used to adapt chicks to the new diet after hatch 

and to anticipate the chick's requirements, and there are an 

energy demanding activity thus this strategy for provision 

of high energy for chick's hatching, which is. In addition, 

there is a main growth of the gastrointestinal tract during 

the initial days of chick age, followed by skeletal and 

muscular development. There is not enough time for 

compensatory growth as a result of the short lifespan of 

broilers, (Kornasio et al., 2011) thus, it is necessary to 

stimulate beneficial impacts on growth performance of the 

broiler chickens during the initial growth to chick. Also, in 

ovo injection of some nutrients such as vitamins and 

minerals may help overcome any constraint of inadequate 

egg nutrition (Selim et al., 2012). The period between the 

hatch and grow-out phases is called transitional and 

residual yolk is the major source of nutrients (Henderson et 

al., 2008). The growth rate of broiler's chick is very high 

during the initial growth (first two week) of post hatch 

(Oliveira et al., 2015). 

Folic acid is vitamin B-complex group (water-

soluble) and it is l-glutamic acid, N-[4-[[(2-amino-1-4- 

dihydro-4-oxo-6-pteridinyl) methyl] amino] benzoyl] 

which present in liver and yeast (Nouri et al., 2014). In 

respect of the function of folic acid, it is important in the 

synthesis of amino and nucleic acids and the metabolism of 

these compounds where it is acts as coenzyme in single-

carbon transfer (Abd El-Azeem et al. 2014). In addition, 

the folic acid is a critical water soluble vitamin for 

reproduction to all animals, and its requirement for hatch 

the eggs are higher as comparing with for egg production 

(Vieira 2007). According to the NRC (1984) the folic acid 

requirement in case poultry for egg hatchability is 

comparatively higher than that for production. The amount 

of folic acid for broiler chicks was 0.55 mg/kg of diet from 

1day to 42 days of age, while this requirement during the 

cycle of egg production is 0.25 mg/kg of diet (NRC 1984). 

Ascorbic acid (AA), a water-soluble vitamin with 

multiple biochemical functions, has been shown to benefit 

avian embryonic development during incubation in a dose-

dependent manner.  Scientific publications stated that in 

ovo injection of ascorbic acid during the period of 

embryogenesis (incubation the embryo) may reduce the 

effects of stress due to overheating and, consequently, 

improve percentage of hatchability, embryo weight at 

different incubation days, reduction of embryo death 

during incubation and body weight after hatching (Zakaria 

and AL-Laif 1998; Zakaria et al. 1998). There is no 

recommended requirement established by NRC where the 

research studies have illustrated that under ordinary 

conditions, healthy animals do not respond to supplemental 

vitamin C. 
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In addition, during embryonic development high 

metabolic rates can lead to production free radicals from 

reactive oxygen species (ROS) (Halliwell, 1994). Free 

radicals are extremely reactive; these reactions lead to 

peroxidation (oxidation in living system) of 

polyunsaturated fatty acids in plasma membrane of the cell 

and as a result loss of membrane functions. For example, 

deoxyribonucleic acid damage may directly induce 

inhibition of proteins such as enzymes synthesis and 

indirectly cause mutation or cells death (Vasudevan and 

Sreekumari, 2001).  

Antioxidants play a main function in protecting cell 

membrane from the actions of reactive oxygen species 

(ROS) by reducing free radicals and regarding the process 

of lipid peroxidation which happen in living systems, 

antioxidants break these interactions, thus they may be 

prevent the damage induced due to (ROS) (Yu 1994). In 

ovo injection of some nutrients may help late-term 

embryos to overcome the constraints of limited nutrients in 

egg (Foye et al., 2005). Antioxidant is considered 

determinant of chick viability during early post-hatch 

period (Surai, 2000). 

Among the well known antioxidants, AA and FA 

where, it is reported that FA has good effect on 

peroxidation in the living system by alleviate the 

superoxide dismutase, malondialdehyde and glutathione 

peroxidase (Goh and Koren 2008). The superoxide 

dismutase is a first-step defense that converts oxygen 

radicals (O2
·
) to hydrogen peroxide (H2O2) (Underwood 

and Suttle, 1999). Decreases in superoxide dismutase 

activity, may be resulted in an increase amounts of nucleic 

acid, protein and lipid damage, which can induce cellular 

damage (Kokoszka et al., 2001).  

Thus, the current study was designed to investigate 

thoroughly the hatchability of fertile eggs, subsequent 

effect growth performance as well as economic efficiency 

as a result from in-ovo injection of ascorbic, folic and their 

combination at 14
th
 day of incubation. 

 

MATERIALS AND METHODS 
 

Artificial incubation and protocol of egg injection:  

This study was conducted in a commercial 

incubation company, Egypt. A total number of 1260 fertile 

eggs were obtained from Hubbard® breeder hens of 53 

week of age were obtained from a commercial company 

and all eggs were incubated in automatic setter and 

incubator under stander conditions at 37.5 C and 65 % 

relative humidity in incubator. The average weight of the 

eggs was 68.98 g, with a range of 67.09 to 70.19 g/ egg. At 

day 14
th
 of incubation, 1260 fertile eggs were randomly 

divided into seven treatments each of 180; in three 

replicates each of 60 fertile eggs. Eggs were allotted to a 

completely randomized experimental design with seven 

treatments where eggs were punctured in the large end to 

make a whole by hard and thin stylus; all the eggs were 

injected in air sac with 0.1ml/ egg by using insulin syringe 

(1ml) then sealed by non-toxic glue. Ascorbic acid (AA) 

and folic acid (FA) (Synth, 99% purity) were used in the 

current study as follow: 

1- The control group, eggs were without injection. 

2- The second group, eggs were injected with 0.1ml 

distiller water/ egg.  

3- The third group, eggs were injected with 0.1ml solution 

6 µg AA /egg. 

4- The fourth group, eggs were injected with 0.1ml 

solution containing 75 µg FA /egg.  

5- The fifth group, eggs were injected with 0.1ml solution 

containing 150 µg FA /egg.  

6- The six group, eggs were injected with 0.1ml solution 

containing 6 µg AA + 75µg FA/egg.  

7- The seven group, eggs were injected with 0.1ml 

solution containing 6 µg AA+150µg FA /egg. 

Birds, management and broiler's diets: 
A total number of 210 broiler chicks hatched from 

the experimental treatments were weighed, divided into 

seven treatments, three replicates for each(10 chicks each). 

The chicks were reared under similar environmental and 

managerial conditions.  In addition, the chicks were fed on 

a standard starter diet contained 23% crude protein (CP) 

and 3060 Kcal/Kg diet from 1 to 11days of age then the 

grower diet contained 21%CP and 3180Kcal/kg diet from 

12 to 24 days and were provided with feed and water ad 

libitum. The diet was formulated according to the 

requirement recommended by National Research Council 

(NRC)1994.Chemical compositions to the diets of broiler 

were shown in Table (1).  
 

 

Table 1. Composition and calculated analysis of the 

experimental diets (1-28 days of age). 

Item 
Starter Grower 

1 – 11 day 12 – 24 day 

Ingredients %   
Corn 50.7 58.0 
Soybean meal (44% cp) 37.0 28.4 
Guillotine ( 60% cp) 3.7 5.5 
Limestone 1.9 1.8 
Soya oil 4.0 3.9 
Mono calcium phosphate 1.3 1.2 
L-Lysine 0.3 0.2 
Vitamin – mineral premix 0.3 0.3 
DL-methionine 0.3 0.26 
Salt 0.3 0.3 
Sodom bicarbonate 0.1 0.1 
L-Threonine 0.1 0.04 

Calculated analysis   
Crude protein (%) 23 21 
               y             3060 3180 
Crude fate (%) 5.9 6.4 
Crude fiber (%) 3.6 3.6 

Total lysine 4.6 4.1 
Total methionine 1.8 1.7 
Total Methionine + Cysteine 3.6 3.2 
Total available phosphorus 1.6 1.4 
Total calcium 3.2 3.0 
Each 3 kg of the Vitamin – mineral premix manufactured by multi-

vita Company, Egypt contains: Vitamin A 12 MIU, Vit. D 5 MIU, Vit 

E 80 g, Vit. K 4 g, Thiamin 4 g, Riboflavin 9 g, Pyridoxine 4 g, Niacin 

60 g, Vit. B12 25 mg, Pantothenic acid 10 g,Folic acid 2 g, Biotin 150 

mg, Choline chloride 500 g, Manganese 100g, Zinc 100 g, Iron 40 g, 

Copper 15 g, Iodine 1.25g, Selenium 0. 35 g, Cobalt 0.20 g. and carrier 

CaCO3 to 3000 g.. 
 

Experimental parameters measured: 

1-Hatchability traits: At hatch, all hatched chicks were 

individually weighted and the hatchability of fertile 

eggs was measured.  

2-Growth performance: All chicks were weighed 

throughout the period at 1, 7, 14, 21 and 28 days of age. 

of age.  Body weight gain , feed consumption  and feed 
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conversion ratio were calculated through the periods  1–

7, 8–14, 15–21 and 22-28 days of age.  

3-Slauter test: at the end of study, three chicks per 

treatment were randomly selected and slaughtered; data 

of carcass traits (including eviscerated carcass, giblets, 

edible parts and abdominal fat) and pancreas were 

calculated as a percentage of live weight. And the blood 

samples were collected to estimate hematological and 

biochemical traits as follow:   

Biochemical analysis of blood: 

At time of slaughter, samples of blood from each 

chick were collected without anticoagulant. The tubes which 

contained blood clot were centrifuged at 3500 rpm for 20 

minutes to separate the serum that used for determination of 

serum total protein, total cholesterol, triglycerides, HDL , 

LDL cholesterol, AST and ALT enzymes according to the 

methods by (Peters, 1968); (Ellefson and Caraway, 1976); 

(Bucolo and David, 1973); (Siedel, 1983) and (Reitman and 

Frankel, 1957) respectively. These biochemical 

measurements were determined calorimetrically by using 

commercial kits. 
 

Statistical analysis: 

Statistically, data were analyzed using General 

Linear Models Procedure of the SPSS (2008), differences 

between treatments were subjected to Duncan  ́ s Multiple 

Range – test (Duncan, 1955). 

The  following  model  was  used  to  study  the  

effect of  treatments  on the parameters investigated as 

follows:  

Yij = μ + Ti + eij           

where: 
Yij = an observation, μ = overall mean, Ti = effect of treatment (i=1, 2, 

3, 4, 5, 6,7) and eij = Random error. 
 

RESULTS AND DISCUSSION 
 

Effect of in ovo injected with ascorbic acid (AA), 

folic acid (FA) and their combination into air sac at day 14 

of incubation on % hatchability of fertile egg and chick body 

weight (BW) at hatch are shown in table (2). According to 

the results, significant alternatives were detected due to in 

ovo injection in Hubbard
®
 broiler breeder eggs by AA, FA 

and their combination. The results showed that 6 µg AA/egg 

or 150 µg FA + 6 µg AA / egg resulted in a higher 

hatchability values than control fertile eggs by about 9.97 

and 3.71 % respectively. Regarding BW at hatch, no 

significant differences were detected among chicks at hatch 

due to injection by different levels of AA, FA and their 

combination. 
 

 

Table 2.  Effect of In-ovo injection of folic acid, ascorbic acid and their combination at  14
th

 day of incubation on 

hatchability of fertile eggs.  

Trails Control 
Sterile Distilled Water Contained A.A , F.A And A.A + F.A 

SEM Sig 
Distiller water A.A F.A 75 F.A 150 F.A 75 + A.A F.A 150 + A.A 

Fer. % 60.33 59.67 61.67 60.00 59.33 58.00 62.33 0.833 N.S 
E.W 68.18 68.78 69.12 69.38 69.26 69.17 68.97 0.16 N.S 
N.C.H 46.00ab 43.67ab 51.67a 44.33ab 45.67ab 37.33b 49.33a 1.30 * 
Chick.W 46.92 48.25 48.51 47.89 47.89 48.71 48.25 0.27 N.S 
H.of F.E 76.20ab 73.53ab 83.80a 73.90ab 77.13ab 67.13b 79.03a 1.76 * 
a,b: means in the same  row bearing different superscripts are significantly different   ( p ≤ 0.05 ). 
 

 

According to the current results, no significant 

differences were detected on hatchability rate of fertile eggs 

due to in ovo injected eggs with AA, FA and their 

combination. However, the hatchability rate was improved 

due to injected with 6 µg AA/egg and with combination 

between 6 µg AA and 150 µg FA/egg by about 9.97 and 

3.71% respectively.  These results agreement with published 

results by (Zakaria and AL-Latif 1998; Zakaria et al. 1998) 

who demonstrated that vitamin C injection into chicken eggs 

have a favorable impact on percentage of hatchability rate, 

embryo weight during incubation, as well as on the 

reduction of embryo death during incubation and on chick 

body weight after hatching. Also, a favorable influence on 

hatchability due to injected with 3 mg/egg of vitamin C into 

broiler breeder eggs on day 13 of incubation was also 

reported by Ipek et al. (2004). On the other hand, 

Nowaczewski et al., (2012) illustrated that injection of AA 

in chicken eggs failed to influence hatchability but, in case of 

duck eggs in ovo injection of different doses of AA (4 and 8 

mg/egg) on the 20
th
 day of incubation increased hatchability 

rate by decreasing proportions of dead and un-hatched 

embryos. Nouri et al.  (2017) mentioned that in ovo feeding 

with FA (40, 80 and 120 µg/egg did not effect on 

hatchability percentage of broiler's eggs.  

This improvement in hatchability rate might be 

explained according to some scientific basics during 

embryonic development where during this period high 

metabolic rates can cause chain reaction leads to thousands 

of events which resulted in production of reactive oxygen 

species (ROS) (Halliwell, 1994). Free radicals are extremely 

reactive where they react with a normal compound, other 

free radicals are generated. Peroxidation of polyunsaturated 

fatty acids leads to loss of   plasma membrane functions. 

Moreover, deoxyribonucleic acid damage may cause 

inhibition of proteins directly such as enzymes and indirectly 

cause mutation or cell death and as a result carcinogenesis 

(Vasudevan and Sreekumari, 2001). 

Regarding ascorbic acid, it is well known for its 

antioxidant properties as it assists the body in contesting 

toxicity, viral and bacterial infections. Ascorbic acid is an 

important structural component of tendons, bones, blood 

vessels and muscles; also it is required for collagen 

synthesis. Vitamin C enhances iron adsorption and 

regenerates other antioxidants such as vitamin E (Brody, 

1994). Also, folic acid may play an important role as an 

antioxidant in vivo, both by preventing the negative effects 

of free radicals, as well as by inhibiting lipid peroxidation 

(Merola et al., 2013). The antioxidant potency of FA was 

also reported by (Gl sz zyńs  -Św  ł  2006 . Th  

nutritional importance of FA lies in its vital role in one-

carbon metabolism; these include amino acid synthesis such 

as synthesis of serine and glycine (Bailey, 2007), the latter is 

critical for synthesis and repair DNA, for all cell replication, 

including normal foetal development (Stover, 2010). In 
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addition, data obtained by Bekhet et al., (2013) suggest that 

supplementation with vitamin c and folic acid during 

incubation may prevent defects in heart of chick embryo by 

environmental xenobiotic. The advantageous impact of 

ascorbic acid injected into duck eggs is attributed to its 

modifying effect on adrenal gland metabolism and inhibiting 

the synthesis of 21-hydroxylase and 11-beta hydroxylase, i.e. 

enzymes which take active part in production of 

corticosterone (Tullet 1990). 

The results concerning live body weight (BW) from 

7 to 28 day of age as influenced by in-ovo injection are 

shown in Table 3. The results illustrated that all in-ovo 

injection treatments during embryogenesis led to a 

significant (p≤ 0.05  h  h   BW    7 d y  f   e compared to 

the control group. Also, live BW of birds from in-ovo 

injected with 6 µg AA, 150 µg FA and 6 µg AA + 75 µg FA 

was significantly increased as compared to the control 

treatment at 14 day of age. In addition, at 21 day of age, all 

in-ovo injection at 14
th
 of incubation except for in-ovo 

injected with distiller water and 6 µg AA/ egg resulted in a 

significant increase in live BW at 21 day of age compared to 

the control group. No significant alternations in live BW at 

28 day of age were detected due to in-ovo injection of AA, 

FA and their combination at 14
th
 day of incubation; 

however, the results revealed that in-ovo injection treatments 

with AA6, FA75, FA150 and AA6+FA75 recorded the best 

value of live BW compared to the control group by about 

51.46 to 69.48 g/ bird.  
 

 

Table 3. Effect of in-ovo injection with folic acid, ascorbic acid and their combination at the  14
Th

 day of incubation 

on live body weight. 

Trails Control 
Sterile Distilled Water Contained A.A , F.A And A.A + F.A 

SEM Sig 
Distiller water A.A F.A 75 F.A 150 F.A 75 + A.A F.A 150 + A.A 

0 day 46.92 48.25 48.51 47.89 47.90 48.71 48.26 0.27 NS 
7 day 193.32b 215.36a 220.00a 215.55a 213.36a 223.14a 211.14a 2.53 * 
14 day 498.42b 522.11ab 536.76a 523.05ab 529.61a 529.39a 523.96ab 3.64 * 
21 day 877.36b 900.60b 905.59b 1018.27a 1017.37a 1024.36a 1029.23a 16.61 * 
28 day 1148.37 1131.02 1199.83 1212.63 1217.85 1214.80 1160.30 14.19 NS 
a,b:  means in the same  row bearing different superscripts are significantly different   ( p ≤ 0.05 ). 

 

In respect of body weight gain (BWG) at different 

stages of study as shown in Table 4, it is clearly showed that 

at 7 days of age, chicks from eggs in-ovo injected with AA, 

FA and their combination had the highest significant values 

of BWG compared to the control treatment, while all in-ovo 

injection treatments did not actually differ from control 

group in the value of BWG at 14 days after hatch. Body 

weight gain values at 21 days almost showed the same trend 

observed at 7 days with a slight variation where , the highest 

values of BWG were recorded due to in-ovo injection of 75 

µg FA/egg , 150 µg FA , AA + FA75 and  AA + FA 150 as 

compared to the control treatment. However, body weight 

gain of chicks hatched from eggs injected with AA6 

significantly increased as compared to those hatched from 

eggs injected with the tow levels of combination between 

AA and FA at 28 day of age. Dealing with the collective 

data showed that no significant differences in average BWG 

could be detected among treatments. However, all in- ovo 

treatments with exception injected with 0.2 ml distiller 

water/egg ted to clearly improve in BWG ranged from 49.87 

to 67.64 g/ bird as compared to the control group.    

 

 
 

Table 4. Effect of in-ovo injection with folic acid, ascorbic acid and their combination at   the 14
Th

 day of 

incubation on body weight gain.    

Trails Control 
Sterile Distilled Water Contained A.A , F.A And A.A + F.A 

SEM Sig 
Distiller water A.A F.A 75 F.A 150 F.A 75 + A.A F.A 150 + A.A 

7 day 146.40b 167.11a 171.49a 167.65a 165.46a 174.42a 162.88a 2.47 * 
14 day 305.10 306.75 316.76 307.50 316.24 306.25 312.81 2.87 NS 
21 day 378.93b 378.48b 368.83b 495.22a 487.76a 494.97a 505.27a 15.37 * 
28 day 271.01a 230.42ab 294.23a 194.36ab 200.47ab 190.43ab 131.06b 15.81 * 
a,b: means in the same  row bearing different superscripts are significantly different   ( p ≤ 0.05 ). 

 

Results obtained in Table (5) clearly observed that 

the subsequent effect of the experimental in-ovo injection 

of AA, FA and AA + FA on feed intake /bird/day was 

significantly among treatment at 7, 14 and 28 day of age. It 

is clear from the results that birds from eggs injected with 

distilled water recorded significantly higher feed intake 

than those from eggs injected with FA75 + AA6 at 7 day. 

The same treatment (injected with distilled water) tend to a 

significant increase in feed intake /bird /period compared to 

control and other treatments with exception AA6 and AA6 

+ FA150 at 14 day of age. On the other hand, no significant 

differences were detected in feed intake/bird/period due to 

using any of the in-ovo injection treatments at 21 of age.  

However, feed intake was significantly decreased due to 

in-ovo injection at 14
th
of incubation with AA6a scompared 

to other injection treatments except for distiller water and 

control group at 28 days of age. It could be generally 

concluded that irrespective of the fluctuation observed in 

feed intake, feed intake/ bird during the whole period of 

study did not affected by in-ovo injection at 14
th
 of 

incubation, however it was insignificant increased as a 

result of all in-ovo injection treatments with exception feed 

intake of chicks from eggs injected with AA6 as compared 

to the control group.  
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Table 5. Effect of in-ovo injection with folic acid, ascorbic acid and their combination at the  14
Th

 day of incubation 

on feed intake. 

Trails Control 
Sterile Distilled Water Contained A.A , F.A and A.A + FA 

SEM Sig 
Distiller water A.A F.A 75 F.A 150 F.A 75 + A.A F.A 150 + A.A 

7 day 197.29ab 217.28a 202.53ab 205.13ab 212.35ab 193.87b 199.86ab 2.77 * 

14 day 362.49b 414.49a 387.43ab 356.11b 377.81b 365.53b 385.63ab 5.34 * 

21 day 631.50 593.19 612.83 626.94 608.20 618.86 613.63 8.34 NS 

28 day 682.74bc 681.36bc 641.38c 736.94ab 734.43ab 771.91a 738.01ab 10.85 * 
a,b,c: means in the same  row bearing different superscripts are significantly different   ( p ≤ 0.05 ). 
 

 

Data of feed conversion ratio (FRC) of chicks 

hatched from eggs injected with AA, FA and their 

combination are showed in Table 6. The results observed 

that FRC of chicks was significantly improved due to in-

ovo injected with AA+FA75 / egg compared to the control 

group during the first week. Also all in-ovo injection 

treatments resulted in insignificant improves in FRC 

except for in-ovo injected with AA 6 compared to control 

during the third week of age. But, chicks from eggs 

injected with distiller water had significantly low FRC than 

the control and other treatments at 14 day of age. 

Significant differences were observed in FRC as a result of 

subsequent effect to in-ovo injection of AA, FA or their 

combination at 28 day of age where, the combination 

between AA and FA either low or high level resulted in a 

significant decrease in FCR as compared to the control 

group, therefore,. In addition, no significant influence due 

to in–ovo injected with AA, FA and their combination on 

collective data of FCR could be detected as compared to 

the control group, but among treatment was observe 

significant differences, as chicks from eggs injected with 

AA6 confirmed the significant superiority in respect of 

FCR compare to combination between AA and FA, thus 

these results suggest that the effect between AA and FA is 

antagonistic effect. 

 
 

Table 6. Effect of in-ovo injection with folic acid, ascorbic acid and their combination at the  14
Th

 day of incubation 

on feed conversion ratio. 

Trails Control 
Sterile Distilled Water Contained F A.A , F.A And AA + FA 

SEM Sig 
Distiller water AA FA 75 FA 150 AA+ FA 75 AA+ FA 150 

7 day 1.35a 1.30ab 1.18ab 1.22ab 1.28ab 1.11b 1.23ab 0.02 * 

14 day 1.18b 1.35a 1.22b 1.15b 1.19b 1.19b 1.23b 0.01 * 

21 day 1.66ab 1.61ab 1.70a 1.26ab 1.24ab 1.25ab 1.21b 0.06 * 

28 day 2.67b 3.08ab 2.25b 3.92ab 3.68ab 4.29ab 8.94a 0.74 * 
a,b: means in the same  row bearing different superscripts are significantly different   ( p ≤ 0.05 ). 
 

 

Regarding subsequent effect on FI, BW and FCR, 

in ovo injected with vitamin C decreased average daily FI 

at 28 day of age. However, there were insignificant 

improve in FCR due to in ovo injected with AA. This is in 

agreement with the results by Zakaria (2001) who recorded 

that body weight of male broiler chickens was improved 

due to in ovo injected with 3 mg ascorbic acid at the 15
th
 

day of incubation. Also, in agreement with results in 

present study, Hajati et al., (2014) found that in ovo 

feeding of ascorbic acid improved average daily weight 

gain of chickens comparing with penetrated control. 

According to the results by Nouri et al., (2017) FI 

increased in birds hatched in ovo feed with FA (40, 80 and 

120 µg/egg) and BWG improved in birds in ovo injected 

with 120 µg/egg on 21 days of age after hatch which our 

observations was similar to previous study. These results 

may be due to the beneficial impact of the FA for cellular 

functions, protein biosynthesis and optimizing the balance 

between amino acids either essential or nonessential (Abd 

El-Azeem et al., 2014). Furthermore, folates donate one-

carbon units in the process of DNA -biosynthesis with 

implications for the regulation of gene expression, 

transcription, chromatine structure, genomic repair and 

genomic stability (Stanger2002). 

As shown in Table 7, it could be observed that the 

lowest value of ALT was those of in-ovo injected with 

AA6 and AA6 + FA75 treated chicks being significantly 

lower than control birds, while the highest record was 

attained by in-ovo injection of FA75 alone.  
 

 
   

Table 7. Effect of in-ovo injection with folic acid, ascorbic acid and their combination at14
Th

 day of incubation on 

serum biochemical traits. 

Trails Control 
Sterile Distilled Water Contained A.A , FA And AA + FA 

SEM Sig 
Distiller water AA FA 75 FA 150 AA+ F.A 75 AA+ FA 150 

  T      L) 43.00ab 31.50cd 31.67cd 50.00a 43.50ab 29.50d 39.00bc 1.79 * 

  T         67.00a 52.00bc 55.00b 63.00a 50.50cd 63.00a 47.00d 1.62 * 

T.              d   4.36a 3.72a 4.04a 4.06a 3.55a 4.29a 2.52b 0.15 * 

              d   2.13a 1.34cd 1.22de 1.66b 1.51bc 2.06a 0.96e 0.93 * 

                 d   0.61d 2.19ab 1.21c 2.48a 1.03c 1.22c 2.15b 0.15 * 

T   .       d   80.00a 61.75c 62.30c 47.50d 44.35d 50.40d 72.10b 2.83 * 

 h   s.       d   170.00ab 170.67ab 187.00a 171.50ab 170.50ab 154.50b 179.00a 2.87 * 

HD        d   59.00bc 59.00bc 66.00a 65.50a 53.50c 56.50c 63.00ab 1.10 * 
a,b,c,d: means in the same  row bearing different superscripts are significantly different   ( p ≤ 0.05 ). 
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On the other hand, the chicks hatched from in-ovo 

eggs injected with all treatments with exception FA75 and 

AA6 + FA75 were significantly lower in respect AST than 

those hatched from control eggs.  While, all in-ovo 

injection treatments did not show any significant effect on 

total protein with exception birds from in-ovo injected with 

AA6 + FA150 where they had significantly lower total 

protein compared to control and other groups, also the 

same treatment (AA6 + FA150)resulted in a significant 

decrease in albumin compared to the control and most 

treatments. 

Regarding kidney function the results obtained 

showed that blood serum kreatinine of chicks from in-ovo 

injected with FA75 was significant higher than control and 

other in-ovo injected with 0.2 ml distiller water/egg. On the 

other hand, the results in the current study evident that in-

ovo injected with different levels of FA and combination 

between FA and AA significantly decreased serum 

triglycerides compared to the control group. But, serum 

cholesterol was insignificant reduced to in-ovo injected 

with AA6 + FA75 compared to control group. Also, in this 

respect in-ovo injected with AA6 and FA75 resulted in a 

significant increase in serum HDL (mg/dl) when compared 

to control group, while no significant differences were 

observed among the other treatments and control group in 

serum HDL. 

As seen, in ovo injection of AA, FA and their 

combination significantly decreased triglycerides (TG) levels 

in serum blood, also in ovo injected with AA6+FA150 

increased cholesterol levels. While the level of HDL 

significantly improved due to in ovo injected with AA6 and 

FA75. These results may be explaining the improvement 

which is observed in hatchability and subsequent effect in 

productive performance where TG levels might an indicator 

for lipolysis (Owoyele et al., 2005). In addition, HDL (good 

cholesterol) removes cellular cholesterol and transferring it to 

the liver for excretion (Pinto et al., 2005). The results are in 

agreement with those reported by Nouri et al. (2017), who 

reported that that in ovo injection of FA decreased cholesterol 

and triglyceride but who found that HDL is decreased in 

broilers. Whitehead et al., (1995) reported that administration 

of FA to the broilers diet (2 mg/kg) did not effect on red 

blood cell phosphoribosyl pyrophosphate concentrations.  
 

CONCLUSION 
 

 

According to the current results, it could be 

mentioned that in-ovo injection of 6µg AA/egg and 6µg 

AA+150µg FA/egg in broiler eggs at 14
th
 day of 

incubation can be applied to improve the hatchability of 

fertile eggs and subsequent growth performance during the 

stage from 1 to 28 days of age.   
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 لنتامُت اللحمتأثُر حقن البُض بفُتامُن ج وحامض الفىلُل والخلُط بُنهما علٍ نسبت الفقس والأداء الإنتاجٍ اللاحق 
عبذ الفتاح إسماعُل قفىزٌ صذَ

1
ملاك منصىر بشاره، 

2 
الجُارمجذي رمً محمذ  و

1
 

1
 مصر -جامعت المنصىره  -ملُت السراعت 

2
 لبحىث السراعُت ــ وزارة السراعت ـ الذقٍ ـ جُسةمعهذ بحىث الإنتاج الحُىانٍ ــ مرمس ا

       
ِىشساث ٌىً ِٕها( بهذف  3بيعت / ِعاٍِت و 180ِعاِلاث حدشيبيت ) 7بيعت ِخصبت حُ حمسيّها عشىائيا اٌي  1260اسخخذَ في هزا اٌبحث عذد  

 1ِٓ اٌخفشيخ عٍي ٔسبت اٌفمس وأداء الأٔخاج اٌلاحك في اٌفخشة ِٓ  14ىَ دساست حأثيش حمٓ اٌبيط اٌّخصب بفيخاِيٓ ج , حاِط اٌفىٌيه واٌخٍيػ بيٕهّا في اٌي

بيط بذوْ حمٓ ِدّىعت اٌّماسٔت :  -1ِعاِلاث وّا يٍي:   7يىَ ِٓ اٌعّش بعذ اٌفمس. حُ حىصيع اٌبيط اٌّخصب في حصّيُ حاَ اٌشىائيت عٍي  28اٌي 

 6ًِ ِاء ِمطش يحخىي عٍي  0.1بيط حُ حمٕت بـ  اٌّدّعهت اٌثاٌثت:  -3 .ًِ ِاء ِمطش / بيعت 0.1بيط حُ حمٕه بـ   اٌّدّّىعت اٌثأيت: -2 .وّدّىعت ِماسٔت

بيط  اٌّدّىعت اٌخاِست:  -5 .ِيىشوخشاَ حاِط اٌفىٌيه 75ًِ ِاء ِمطش يحخىي عٍي  0.1بيط حُ حمٕت بـ  اٌّدّىعت اٌشابعت:  -4 .ِيىشوخشاَ فيخاِيٓ ج

ًِ ِاء ِمطش يحخىي عٍي  0.1بيط حُ حمٕت بـ  اٌّدّىعت اٌسادست:  -6 .ِيىشوخشاَ حاِط اٌفىٌيه 150ي عٍي ًِ ِاء ِمطش يحخى 0.1حُ حمٕت بـ 

ِيىشوخشاَ  فيخاِيٓ 6ًِ ِاء ِمطش يحخىي عٍي  0.1بيط حُ حمٕت بـ   اٌّدّىعت اٌسابعت: -7 .ِيىشوخشاَ حاِط  اٌفىٌيه 75ِيىشوخشاَ  فيخاِيٓ ج+6

ِيىشوخشاَ فيخاِيٓ ج / بيعت  6اوظحج إٌخائح اْ ٔسبت فمس اٌبيط اٌّخصب ححسٕج ٔخيدت حمٓ اٌبيط اٌّخصب بـ  ٌيه.ِيىشوخشاَ حاِط  اٌفى 150ج+

% عٍي اٌخىاٌي  3.71و  9.97ِيىشوخشاَ حاِط اٌفىٌيه / بيعت وبٍغ اٌخحسٓ  150 + ِيىشوخشاَ فيخاِيٓ ج 6ووزٌه ٔخيدت اٌحمٓ بحمٓ اٌبيط بّسخىي 

ِيىشوخشاَ  فيخاِيٓ 6وفيّا يخعٍك بالأداء الأٔخاخي بعذ اٌفمس , اوظحج إٌخائح اْ اٌىخاويج إٌاحدت ِٓ اٌبيط اٌزي حُ حمٕه بّسخىي  ِماسٔت بّدّىعت اٌّماسٔت.

ِيىشوخشاَ حاِط  اٌفىٌيه  سدٍج افعً ليّت ٌىصْ  75ِيىشوخشاَ  فيخاِيٓ ج+6يىشوخشاَ حاِط اٌفىٌيه وِ 150ِيىشوخشاَ حاِط اٌفىٌيه و 75ج و

خشاَ / غائش. راد اسخهلان اٌعٍف بذسخت عيش ِعٕىيت ٌٍىخاويج إٌاحدت ِٓ وً  69.48اٌي  51.46اٌدسُ اٌحي ِماسٔت ّٔدّىعت اٌّماسٔت ورٌه بحىاٌي ِٓ 

ِيىشوخشاَ فيخاِيٓ ج/ بيعت. ٌُ يخعح وخىد فشوق ِعٕىيت في ِعذي اٌخحىيً اٌغزائي. أدي  6إٌاحدت ِٓ اٌبيط اٌّحمىْ بّسخىي  ِعاِلاث اٌحمٓ فيّا عذا حٍه

سٓ ِسخىي حمٓ اٌبيط بىً ِٓ حاِط الأسىىسبيه واٌفىٌيه واٌخٍيػ بيٕهّا اٌي أخفاض ِعٕىي في ِسخىي اٌدٍيسشيذاث اٌثلاثيت في سيشَ اٌذَ. أيعا حح

ِيىشوخشاَ حاِط اٌفىٌيه / بيعت. ٌزٌه فإْ إٌخائح حىظح اِىابيت حمٓ اٌبيط  75ِيىشوخشاَ فيخاِيٓ ج و  6خيشوي عاٌي اٌىثافت ٔخيدت اٌحمٓ بىً  ِٓ  اٌىىٌس

ٌبيط اٌّخصب ِيىشوخشاَ حاِط اٌفىٌيه / بيعت في اٌيىَ اٌشابع عشش ِٓ اٌخحعيٓ ٌحسيٓ ٔسبت فمس ا 150ِيىشوخشاَ فيخاِيٓ ج و 6اٌّخصب بّسخىي 

  يىَ ِٓ اٌعّش بعذ اٌفمس. 28اٌي  1والأداء الأٔخاخي اٌلاحك خلاي اٌفيشة ِٓ 


