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SUMMARY 

 
 Three hundred and sixty eggs of Japanese quail birds were used in this trial; eggs were randomly 
assigned to four treatment groups, 90 eggs each. Eggs of the first group served as the control 
(untreated eggs), while the other three egg groups were sprayed with 10 g/L of ascorbic acid (AA) 
solution twice daily by 50 ml solution / 1000 egg during the last ten days of incubation period (2nd 
group) or dipped in 4 or 8 g/l of AA solution for two and half minutes (one time) pre incubation (3ed 
and 4th groups). Embryo weight percentage at the 15th day of incubation and chick weight at hatch 
tended to be higher for eggs treated with AA than those of the control group eggs. This superiority was 
significant (P<0.01) only at the 15th day of incubation for the group sprayed with AA solution. Eggshell 
weight percentage tended to increase at the 8th day of incubation for eggs dipped in 4 g/l of AA solution 
or at 15th day of incubation for those sprayed by AA solution. Eggs dipped in 8 g/l of AA solution had 
the highest percentage of lost weight comparing with those of the other groups. Eggs treated by AA 
solution had significantly (P<0.05) longer hatching periods than that of untreated eggs. Hatching 
percentage tended to increase in response to AA treatment. Embryonic mortality percentage was 
differed (P<0.05) through 16-17 days of incubation in response to AA treatment, where the lowest and 
highest percentages of embryonic mortality were recorded in eggs dipped in 4 g/l of AA solution and in 
untreated eggs. Hematological traits were differed (P<0.05 or 0.01) in response to AA treatment. Hb 
content; PCV% and RBC count for chicks of eggs sprayed by AA solution or those dipped in 4 g/l of AA 
solution were higher than those dipped in 8 g/l of AA solution or eggs of the control group. 
Lymphocytes percentage was increased (P<0.05) in chicks of eggs sprayed by AA solution or those 
dipped in 8 g/l of AA solution than those of the control group or those dipped in 4 g/l of AA solution. 
Eosinophils, basophils and monocytes percentages did not differ significantly due to AA treatment. 
Spraying Japanese quail eggs with AA solution (10 g/l) or dipping in 4 g/l of AA solution pre-
incubation may be a good way to improve hatching performance and blood hematology and immunity 
of hatched chicks. 
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INTRODUCTION 

 
 Temperature; humidity; ventilation and 
turning during incubation period markedly 
influence the hatchability of fertile eggs and 
chick quality. The most dramatic effect of 
these factors on embryo development and 
hatchability is temperature (Ghonim, et al., 
2009). Temperature control is probably the 
most critical factor for the embryonic 
development succession (Lundy, 1969). 
Suffering a developing embryo by temperature 
depends on three factors: incubator 
temperature; heat passing ability between both 
incubator and embryo and the metabolic heat 
production of the embryo itself (Meir and Ar, 
1990). Most of poultry species have an 
optimum incubation temperature of 37 to 38˚C; 
any small deviations from this temperature can 
cause a major impact on embryo development 
and hatchability success (Wilson, 1991). High 
incubation temperature was found to enhance 

the embryonic growth, while low temperature 
retarded it. Chick embryos may be subjected to 
stress caused by excessive production of 
metabolic heat during the latter part of egg 
incubation, so the addition of AA solution as 
an anti-stress agent may be beneficial for 
embryos viability and protecting them from 
any stress during incubation (Tullett, 1990). 
Ascorbic acid is involved in a number of 
biochemical processes. It is necessary for 
biosynthesis of various vital compounds (i.e., 
collagen, carnitine, 1,25-dihydroxy vitamin D, 
adrenaline etc.), as well as, for the regulation 
of diverse reactions (secretion of 
corticosterone and regulation of body 
temperature) and activation of the immune 
system ( McDowell, 1989 and Kutlu, 2001). 
Furthermore, AA plays a critical role in 
vitamin D metabolism and it is required for the 
conversion of vitamin D into its metabolite 
form, which is essential for calcium regulation 
and calcification process (Sergeev et al., 1990 
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and Bains, 1996). In addition, it is required for 
hydroxylation of proline residues necessary for 
the synthesis of pro-collagen, which is a 
precursor to bone formation. One of the basic 
biological functions of the eggshell for the 
domestic fowl chick is to allow adequate 
movement of water vapor and respiratory 
gases. Ascorbic acid is a weak acid and of high 
ability to interact with the eggshell cuticle 
(Burley and Vadehra, 1989). The literatures 
about the effect of AA treatment through 
dipping or spraying eggs on embryonic 
development; hatchability and blood 
haematology and immunity of poultry, 
especially Japanese quail are so rarely and had 
controversial reports. Therefore, this study was 
carried out to determine the beneficial effects 
of ascorbic acid treatment in Japanese quail 
eggs during incubation period on embryo 
weight, hatchability and some blood 
hematology and immunity of hatched chicks. 

 
MATERIALS AND METHODS  

 
 The present study was carried out during 
winter 2011 to determine the beneficial effect 
of dipping or spraying eggs with AA solution 
on embryonic development, hatchability and 
some parameters of blood haematology and 
immunity of hatched chicks. Eggs were 
obtained from a commercial strain of healthy 
Japanese quail birds (Coturnix coturnix 
japonica) from a breeding colony of 11 weeks 
of age, which reared under standard husbandry 
conditions. Eggs were incubated at a 
temperature of 37.6±0.3oC and a relative 
humidity of 60-65% in a forced draught 
incubator.  
 Birds were fed ad-libtum a standard breed 
diet formulated to cover or exceed their 
requirements that containing 19.96% crude 
protein; 2890 Kcal/kg diet digestible energy; 
2.58% calcium; 0.54% available phosphorous; 
1.04% lysine and 0.69% sulfur amino acids. 
These values were calculated according to 
NRC (1994). Fresh water was available all 
time for birds. 
 Three hundred and sixty eggs of Japanese 
quail birds were used in this trial. Eggs were 
randomly assigned to four treatment groups, 90 
eggs each. Eggs of the first group served as the 
control (non-treated eggs). The other three egg 
groups were sprayed during the last 10 days of 
incubation period with 10 g/l of AA solution 
twice daily (at morning and at night) by 50 ml 
solution / 1000 egg (2nd group) or dipped one 
time pre incubation in 4 or 8 g/l of AA solution 
for two and half minutes (3ed and 4th groups). 
Ascorbic acid solutions (35-37ºC) were freshly 
prepared by dissolving AA in distilled water 
and protected from light. 

 Traits measured in this study were: embryo 
weight and shell weight percentages at the 8th; 
15th and 17th day of incubation; egg weight loss 
percentage at the 15th day of incubation; 
hatchability from fertile eggs; hatching period 
(hrs) and embryonic mortality. Hatched chicks 
and accumulative embryonic mortality (un-
hatched eggs with live or dead embryos and 
dead hatched chicks) were counted. Hatched 
chicks were weighed, as well as, hatchability 
and embryonic mortality were calculated. 
 At hatch, blood samples from randomly 
selected six chicks per treatment were 
collected and transferred to vial tubes 
containing EDTA as anticoagulant. 
Hemoglobin content (Hb); packed cell volume 
percentage (PCV%) and red blood cells 
(RBC's) count were determined according to 
Winterobe (1967). Differential white blood 
cells (WBC’s) counts were performed using 
standard avian guidelines according to Ritchie 
et al. (1994). Leukocyte cells (heterophils (H); 
lymphocytes (L); eosinophils; monocytes and 
basophiles) were counted in different 
microscopic fields in 200 WBC’s by the same 
person, and the H:L ratio was calculated 
(Gross and Siegel, 1986). 
 Data obtained from this study were 
statistically analyzed using one way ANOVA 
through the GLM procedures of SPSS program 
(1993) according to the following model: 

Yij = μ + Ai + eij 
Where, Yij = an observation on the 

ijth egg; μ = general mean; Ai = fixed effect of 

i
th

 ascorbic acid, i = 1; 2; 3 and 4 (control; 
spraying eggs by 10 g/l of AA and dipping 
eggs in 4 or 8 g/l of AA, respectively); and eij 
= error of the model, which included all the 
other effects not specified in the model. 
Differences among experimental groups were 
separated by Duncan’s multiple range test 
(Duncan, 1955). Statistical analysis of traits 
presented as percentages was carried out for 
arcsine values of their estimates. 
 
RESULTS AND DISCUSSION 

 
 Percentages of embryo weight at the 15th 
day of incubation and chick weight at hatch 
(Tables 1 and 2) tended to be higher for eggs 
treated with AA solution than those of control 
eggs, especially eggs sprayed with AA solution 
showed the highest estimates at the 8th and 15th 
day of incubation and at hatch. However, this 
superiority was insignificant, except at the 15th 
day of incubation. Similar results were 
reported in other studies by Zakaria et al. 
(1998) and Zakaria and Al-latif (1998), who 
reported that AA treatment during the latter 
stages of egg incubation is effective under heat 
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stress condition. Zakaria and Al-anezi (1996) 
found that eggs injected by a dose of 3 mg of 
AA at the 15th day of incubation increased 
body weight of chicks compared with the 
control. Insignificant effects of AA treatment 
on embryonic weight percentage were obtained 
by Shafey (2002) and Karaly (2007), who 
found no significant difference in embryo 
weight due to dipping eggs of Gimmizah hens 
in AA solutions. Zakaria (2001) injected eggs 
at the 15th day of incubation with 3 mg of AA 
or dipped in 3% solution of AA for 3 minutes 
and reported that embryo weight and chick 
weight at hatch did not differ significantly 
between the treatments. In addition, 
Mohammed et al. (2011) indicated that there 
were no significant differences between 
treatments by dipping eggs in 5.0 or 10.0 g 
AA/l solutions compared with the control 
group on embryonic weight percentage at the 
10th; 18th and 21st day of incubation. 
 Most of eggshell weight percentages of 
eggs treated by AA solution were in similar 
values to those untreated ones. However, it 
showed a valuable insignificant increase at the 
8th day of incubation in eggs dipped in 4 g/l of 
AA solution or at 15th day of incubation in 
those sprayed by AA solution (Tables 1 and 2). 
The current results agree with those of Karaly 
(2007), who found that there were no 
significant differences between the controlled 
eggs and injected eggs with AA on eggshell 
weight. Also, Mohammed et al. (2011) showed 
that there were no significant effects on 
eggshell weight percentage between treatments 
of dipping solutions.  
 The effect of AA treatment on egg weight 
loss percentage was insignificant (Table 1), 
meanwhile eggs dipped in 8 g/l of AA solution 
had the highest percentage of lost weight 
comparing with those of the other groups 
including the untreated one. The increase in 
egg weight loss percentage reached to the 
significant level due to the increase of AA 
solution at a concentration of 10 or 20 g/l for 
dipping eggs for 2 minutes compared to the 
control group (Samak and Mahmoud, 2007). In 
addition, Mohammed et al. (2011) said that 
egg weight loss percentage was significantly 
affected by dipping eggs in AA solution for 2 
minutes. Eggs dipped in 10 g AA/l increased 
the egg weight loss compared with those 
dipped in 5 g AA/l and non-dipped (the 
control) by 2.41 and 8.32%, respectively. 
Insignificant effect of AA treatment on egg 
weight loss was observed also by Ghonim et 
al. (2009), who found that the differences 
between AA treatments during incubation 
period in egg weight loss were not significant. 
This increase in egg weight loss percentage 
may be due to the change of cuticle properties 
due to the interaction between eggshell cuticle 

and AA in the dipping solution. This 
interaction may cause a thinner cuticle or some 
physical changes in their morphology, 
resulting in increased eggshell conductance 
that increases the rate of water loss (Burley and 
Vadehra, 1989).  
 Eggs of treated groups by AA had 
significantly (P<0.05) longer hatching periods 
than that of untreated eggs (Table 2). Quail 
eggs dipped in 4 g/l of AA solution recorded 
the longest period (430.3 hrs), then that of 
sprayed eggs (423.0 hrs) comparing to the 
shortest one in untreated ones (420.0 hrs). 
Dipping eggs in 5.0 or 10.0 g/l of AA solution 
insignificantly increased the length of 
incubation period (Mohammed et al., 2011). 
On contrary, Zakaria et al. (1998) reported that 
chicks of eggs injected with 2 mg AA hatched 
earlier than chicks of the control groups. El-
Sheikh and El-Gammal (2000) found no 
significant effect of vitamin C supplementation 
on incubation period in eggs of Dandarawi 
hens. 
 Hatching percentage was increased 
insignificantly for all treated groups by AA in 
comparison with that of untreated one (Table 
2). The highest percentage was observed in 
sprayed eggs by AA (60.0%) versus the lowest 
one in untreated ones (44.0%). In the same 
trend, benefits gains for AA treatments were 
observed by Ipek et al. (2004), who found that 
the injection of incubated eggs with 3.0 
mg/egg of AA at different times of incubation 
improved hatchability. In addition, Ghonim et 
al. (2008) reported that hatchability was 
significantly improved by dipping Muscovy 
duck eggs into ascorbic acid solution 20 g/l for 
2 minutes at the 14th day of incubation period. 
Moreover, they found that hatchability was 
significantly improved by spraying Muscovy 
duck eggs with AA solution 30 g/l during the 
last three weeks of incubation period. Ghonim 
et al. (2009) showed that hatchability 
percentage was significantly improved by 
about 22.97 and 32.44%, respectively of AA 
dipping and spraying methods, while it was 
insignificantly improved by about 8.8% by the 
injection method as compared to the control. 
Spraying AA increased hatchability percentage 
by 7.7 and 21.7% as compared to dipping or 
injection treatments by AA, respectively. 
Mohammed et al. (2011) indicated that 
hatchability of hen fertile eggs was 
significantly improved by dipping eggs in 5.0 g 
AA/l solution (88.92%) followed by those 
dipped in 10.0 g AA/l solution (87.21%) 
compared with the control group (83.63%). 
Controversial findings were mentioned by 
Zakaria and Al-Anezi (1996), who found that a 
dose of 3 mg of AA at the 15th day of 
incubation improved hatchability compared 
with the control, while there was a decrease in 
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hatchability compared to control when eggs 
were injected with 12 mg of AA at the 15th day 
of incubation. Zakaria (2001) injected eggs at 
the 15th day of incubation with 3 mg of AA or 
dipped eggs in 3% solution of AA for 3 
minutes and reported that hatchability did not 
differ significantly between the treatments.  
 The improvement of hatchability may be 
due to decreasing the embryonic mortality 
where AA may be regarded as an anti-stress 
agent, which led to the reduction of 
corticosterone which in turn has a negative 
effect on collagen synthesis and metabolism of 
minerals and vitamin D (Pardue and Thaxton, 
1986). The superiority of spraying method in 
hatchability improvement may be due to the 
higher effect of AA on eggshell conductance, 
which is essential for the exchange of 
respiratory gases during incubation. Moreover, 
the improvement of hatchability percentage 
may be due to the increasing in eggshell 
conductance as a result to the interaction 
between AA solution with eggshell cuticle that 
changes its properties, which may have cause a 
thinner cuticle or some physical changes in 
their morphology (Burley and Vadehra, 1989). 
 Embryonic mortality during the first period 
of incubation (1-15 days) did not differ 
significantly in response to AA treatment 
(Table 2), however the lowest mortality was 
recorded in eggs sprayed by AA (22.0 %) 
compared to the other treated groups or 
untreated one (30-38 %). On the other hand, 
there were significant differences (P<0.05) in 
embryonic mortality through the second period 
of incubation (16-17 days) in response to AA 
treatment. The lowest and highest values of 
embryonic mortality through the second period 
were recorded in eggs dipped in 4 g/l of AA 
and in untreated eggs (6.0 and 26.0, resp.). 
These results were fairly corresponded to those 
found by Tag El-Din et al. (2004), who found 
that the injection of incubated eggs with 3 
mg/egg of AA decreased embryonic mortality. 
Also, Ghonim et al. (2008) found that 
embryonic mortality was significantly 
decreased by dipping Muscovy duck eggs into 
20 g of AA /l for 2 minutes at the 14th day of 
incubation or sprayed eggs with 30 g of AA/l 
twice daily during the last three weeks of 
hatching process. Ghonim et al. (2009) 
reported that AA treatment for eggs during 
incubation period had lower embryonic 
mortality than that of the control group. 
Embryonic mortality was significantly 
decreased by about 44.15 and 62.36%, 
respectively for eggs dipped or sprayed by AA. 
Spraying eggs by AA resulted in decreasing 
the embryonic mortality by 32.60 and 54.70% 
than those dipped or injected by AA, 
respectively. Mohammed et al. (2011) reported 
that there were significant differences among 

treatments of dipping eggs in AA on 
embryonic mortality at 1-18, 19-21 and 1-21 
days of incubation, whereas dipping eggs in 5 
g/l of AA for 2 minutes reduced embryonic 
mortality compared with the other treatments 
by 13.31 and 32.25% for eggs dipped in 10 g 
of AA/l or control eggs, respectively. In 
contrast, Zakaria and Al-anezi (1996) found 
that there was a significant increase in dead 
embryos compared to control for eggs injected 
with 12 mg AA at the 15th day of incubation. 
 The decrease in embryonic mortality may 
be due to that AA acts as an anti-stress agent as 
mentioned previously (Pardue and Thaxton, 
1986; McDowell, 1989 and Kutlu, 2001). In 
addition, ascorbic acid is essential to maintain 
the normal development of immune response 
during physiological stress in the chicken. 
Moreover, ascorbic acid effects on the level of 
energy available to embryo development and 
to protect them from any stresses during 
incubation (Tag El-Din et al., 2004). Spraying 
method of AA could improve the biological 
functions of the eggshell to allow adequate 
movement of water vapor and respiratory gases 
and increase the ability of AA as a weak acid 
to interact with the eggshell cuticle, which 
helps embryos to break eggshell at hatch 
(Tullett, 1990). 
 Haematological traits presented in Table 
(3) showed significant differences in response 
to AA treatment (P<0.05 or 0.01). Values of 
Hb content; PCV % and RBC’s count for 
chicks of eggs sprayed by AA solution or those 
dipped in 4 g/l of AA solution were in nearly 
similar magnitude and higher than those of 
eggs dipped in 8 g/l of AA solution or eggs of 
the control group (Table 3). Similar results 
were reported by Kontecka et al. (2006) who 
found that the blood of hatched ducklings from 
ducks fed supplemented diets with AA by 500 
mg/kg was high in hemoglobin content. 
Ghonim et al. (2009) indicated that AA 
treatment during incubation period of duck 
eggs resulted in an increase in the hemoglobin 
content. On the other hand, ducklings derived 
from AA treatment by dipping, spraying and 
injection methods did not differ significantly 
with regard to hemoglobin content in the blood 
ducklings. 
 Results of counts of different white blood 
cells (%) in hatched chicks presented in Table 
(4) show that heterophils percentage and H/L 
ratio were insignificantly decreased, while 
lymphocytes percentage was significantly 
(P<0.05) increased in chicks of eggs sprayed 
by AA solution or dipped in 8 g/l of AA 
solution than those of untreated eggs or those 
dipped in 4 g/l of AA solution. Eosinophils, 
basophils and monocytes percentages did not 
differ significantly due to the treatment by AA. 
These results may ensure that AA acted as a 
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good anti-stressors agent. Since, the alteration 
in temperature degree during incubation or the 
high effort exerted by chicks during eggshell 
breakage may cause some stress on the 
embryo. Viviane et al. (2010) showed that 
lymphocytes and heterophils were the unique 
cell types influenced by incubation 
temperature, whereas heterophil values and 
H/L ratio were higher and lymphocyte values 
were lower when the incubation temperature 
increased. They added that all these cell types 
are related with the natural cellular immunity 
of the birds, especially in egg and immediately 
after the hatchability. Whereas, during these 
phases, birds did not develop acquired 
immunity yet (Kogut et al., 1998). 
Heterophilia has been considered the response 
to light and moderate stress in birds (Maxwell 
et al., 1992), while H/L ratio is a known index 
to measure stress in chickens (Gross and 
Siegel, 1983). Furthermore, the value of H/L 
ratio was higher for chicks that needed more 
time to hatch, i.e. the duration of eggshell 
breakage (Bautista-Ortega et al., 1997). On the 
other hand, Ghonim et al. (2009) indicated that 
AA treatment during incubation period of duck 
eggs resulted in an increase in eosinophils, 
basophils and monocytes percentages at hatch. 
In addition, ducklings derived from AA 
treatment (dipping, spraying and injection) 
were characterized by high basophils 
percentages when compared with the control 
group. In AA spraying method, H/L ratio was 
found to be significantly higher than in the 
control group. Ducklings derived from AA 
treatment by dipping, spraying and injection 
did not differ significantly with regard to the 
percentage of heterophils, lymphocytes, 
eosinophils and monocytes in blood ducklings. 
 
CONCLUSION 

 
 The obtained results showed that spraying 
Japanese quail eggs by 10 g/l of AA solution 
twice daily during the last 10 days of 
incubation period or dipping in 4 g/l of AA 
solution pre-incubation may be a good way to 
improve hatching performance and blood 
hematology; immunity and viability of hatched 
chicks without adverse effects. 
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Table 1. Effect of ascorbic acid on percentages of embryo weight and eggshell weight at 8th or 15th 
day and egg weight loss at 15th day of incubation 

  Traits    Items 
Initial 
egg 

weight  

Embryo 
weight % 

(8d) 

Eggshell 
weight % 

(8d) 

Embryo 
weight % 

(15d) 

Eggshell 
weight % 

(15d) 

Egg weight 
loss % 
(15d) 

  ns ns ns ** ns ns 
X

 

10.24 8.74 14.10 45.45b 12.70 12.21 
Control 

SE  0.15 0.22  0.83 0.73 0.37  0.48 

X
 

10.28 8.80 14.49 51.94a 13.14 11.98 Spraying by 
AA (10 g/l) SE  0.11 0.32  1.98 0.77 0.92  0.53 

X
 

10.37 8.21 16.70 50.43a 12.68 12.91 Dipping in 
AA (4 g/l) SE  0.19 0.25  1.13 1.78 0.90  0.69 

X

 

10.34 8.36 14.23 51.24a 12.96 13.15 

Dipping in 
AA (8 g/l) 

SE  0.14 0.30  1.23 1.41 0.99  0.68 
** = highly significant (P<0.01) and ns = not significant. 
a,b, :means in the same column bearing different superscripts are significantly different (P≤0.05). 
 
Table 2. Effect of ascorbic acid on hatching parameters and embryonic mortality 

   Traits   
Embryonic mortality %  

Items 
Chick 

weight at 
hatch % 

Eggshell 
weight 

% (17d) 

Hatching 
period 
(hrs) 

Hatching % 
of fertile 

eggs (1-15d) (16-17d) 
  ns ns * ns ns * 

X

 

72.47 9.22 420.0b 44.00 30.00 26.00a 
Control 

SE 1.12 0.23 2.85 7.09 6.55 6.27 

X

 

75.40 9.21 423.0ab 60.00 22.00 18.00ab Spraying by 
AA (10 g/l) SE 1.05 0.19 3.18 7.00 5.92 5.49 

X

 

74.92 9.36 430.3a 56.00 38.00 6.00b Dipping in 
AA (4 g/l) SE 1.29 0.24 3.3 7.09 6.93 3.39 

X

 

74.32 9.41 421.0b 54.00 34.00 12.00ab 

Dipping in 
AA (8 g/l) 

SE 1.63 0.40 2.4 7.12 6.77 4.64 
* = Significant (P<0.05) and ns = not significant. 
a,b, :means in the same column bearing different superscripts are significantly different (P≤0.05). 
 
Table 3. Effect of ascorbic acid on hemoglobin content (Hb); packed cell volume percentage 
(PCV%) and red blood cells (RBC's) count. 

 Traits  Items Hb (g/dl) PCV% RBC’s (×106/mm3) 
  * ** * 

X

 

10.63b 25.31b 2.22b 
Control 

SE 0.52 2.48 0.11 

X

 

12.97a 32.32a 2.65a Spraying by AA (10 
g/l) SE 0.61 1.67 0.11 

X

 

13.23a 34.46a 2.50a 
Dipping in AA (4 g/l) 

SE 0.49 1.78 0.12 

X

 

11.66ab 26.41b 2.30b 
Dipping in AA (8 g/l) SE 0.71 1.42 0.08 

* = Significant (P<0.05) and ** = highly significant (P<0.01). 
a,b, :means in the same column bearing different superscripts are significantly different (P≤0.05). 
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Table 4. Effect of ascorbic acid on differential counts of white blood cells (%) in hatched chicks 

  Traits    Items Heterophils Lymphocyts Eosinophils Basophils Monocytes H/L 
  ns * ns ns ns ns 

X

 

23.83 68.33b 3.83 1.33 2.67 0.35 
Control 

SE 1.01 0.99 0.31 0.42 0.21 0.02 

X

 

22.0 71.17a 3.50 1.33 2.00 0.31 Spraying by 
AA (10 g/l) SE 0.37 0.87 0.22 0.21 0.26 0.01 

X
 

23.83 68.50b 4.00 1.17 2.50 0.35 Dipping in 
AA (4 g/l) SE 0.70 0.85 0.26 0.31 0.22 0.01 

X

 

22.17 70.83ab 3.67 1.50 1.83 0.31 
Dipping in 
AA (8 g/l) 

SE 0.95 0.87 0.42 0.34 0.31 0.02 
* = Significant (P<0.05) and ns = not significant. 
a,b, :means in the same column bearing different superscripts are significantly different (P≤0.05). 
 

 
 

  الدمومقاييسالفقس نسبة  الجنين ووزن بيض السمان الياباني بحامض الأسكوربيك علي معالجةتأثير 
 للكتاآيت

 
 مدعسكر أح علي عبدالرازق سيد

 
 ازيق جامعة الزق، آلية الزراعة،قسم الدواجن
 

 حيث تم توزيع البيض عشوائيا الي اربع مجموعات بكل ،تم استخدام ثلاثمائة وستون بيضة لطيور السمان الياباني في هذة التجربة 
استخدم بيض المجموعة الاولي آمجموعة مقارنة في حين رشت المجموعة الثانية بمحلول من حامض الاسكوربيك . منها تسعون بيضة

 الثالثة والرابعة في  ببيض المجموعتين بينما تم غمر، بيضة١٠٠٠ مل من المحلول لكل ٥٠ مرتين يوميا بمعدل ل/ جم١٠اسيد بترآيز 
النسبة المؤية لوزن الجنين عند اليوم .  دقيقة٢٫٥لمدة  ل علي التوالي لمرة واحدة قبل التحضين/ جم٨ او ٤محلول من الحامض بترآيز 

 اعلي للبيض المعامل بالحامض عنها لبيض مجموعة المقارنة ولو ان هذا آانتالخامس عشر من التحضين ووزن الكتكوت عند الفقس 
 عند زادتوزن قشرة البيض النسبة المؤية ل. فقط عند اليوم الخامس عشر من التحضين للبيض المرشوش) ٠٫٠١(التفوق آان معنوي 

ل او عند اليوم الخامس عشر من التحضين للبيض / جم٤اليوم الثامن من التحضين للبيض المغمور في محلول الحامض بترآيز 
ية للفقد في وزن البيض مقارنة بالتي في ئول اعلي نسبة م/ جم٨سجل البيض المغمور في محلول الحامض ترآيز . المرشوش بالحامض

نسبة . بمجموعة المقارنةالتي في  عن ٠٫٠٥سجل البيض المعامل بالحامض فترات تفريخ اطول معنويا عند مستوي .  الاخريالمجاميع
 التفريخ  يوم من١٧-١٦ خلال الفترة من ٠٫٠٥نسب النفوق الجنيني اختلفت معنويا عند مستوي .  نتيجة المعاملة بالحامضزادتالفقس 

ل من الحامض / جم٤جلت اقل واعلي نسبة مؤية للنفوق الجنيني خلال هذة الفترة للبيض المغمور في سحيث  ،نتيجة المعاملة بالحامض
قيم الهيموجلوبين ، .  نتيجة المعاملة بالحامض٠٫٠١ او ٠٫٠٥اختلفت الصفات الخلوية للدم معنويا عند مستوي . وفي مجموعة المقارنة

PCVل آانت اعلي منها /جم٤ بمحلول الحامض او المغمور في محلول منة بترآيز  وآرات الدم الحمراء في آتاآيت البيض المرشوش
زادت نسبة الخلايا الليمفاوية معنويا عند مستوى . ل اوبيض مجموعة المقارنة/جم٨للبيض المغمور في محلول من الحامض بترآيز 

ل عن تلك الخاصة ببيض /جم٨بترآيز  في آتاآيت البيض المرشوش  بالحامض او البيض المغمور في محلول من الحامض ٠٫٠٥
الخلايا الحامضية والقاعدية والاحادية لم تختلف معنويا نتيجة . ل/جم٤المقارنة أو البيض المغمور في محلول من الحامض بترآيز 

حامض ل او الغمر في محلول ال/جم١٠رش بيض السمان الياباني بمحلول حامض الاسكوربيك بترآيز . المعاملة بحامضالاسكوربيك
 . للدم والمناعة للكتاآيت الفاقسةل قبل التفريخ ربما يكون طريقة جيدة لتحسين عملية التفريخ والخصائص الخلوية/جم٤بترآيز 

  


