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ABSTRACT: The aim of this experiment was to evaluate the effects of spraying fertile eggs 

of Dandarawi chicken local strain with natural white vinegar solution (NWVS) on embryonic 

development, physiological parameters, hatchability, post-hatch chick growth and bacterial 

quantity on eggshell surface. Four hundred and fifty hatching eggs of Dandarawi chicken local 

strain were randomly distributed into five groups of 90 eggs each. Eggs of the 1st group were 

served as a control (non–treated eggs). The 2nd group was sprayed with water as a vehicle 

(positive control).  Eggs of the 3rd, 4th and 5th groups were sprayed with three concentrations of 

vinegar: 1.25, 2.5 and 5%, respectively.  

Results showed that embryo weight, embryonic and shank lengths as well as, chick body 

weight, chick and shank lengths and hatchability tended to be Significantly higher (P<0.05) in 

eggs treated with natural white vinegar solution when compared with control eggs. While 

albumen weight ratio, egg shell thickness, egg weight loss ratio at 18th day of development, 

embryonic mortality and hatch time were significantly (P<0.05) decreased in eggs sprayed with 

natural white vinegar solution when compared with control eggs. Blood constituents: RBCs, Hb 

and PCV%, plasma total protein, albumin, total lipids, P, Ca and T4, GH hormones were 

significantly increased (p<0.05), while plasma cholesterol and glucose were decreased. There 

was no effect on WBCs count compared to control. Internal organs of chicks at hatch and 

growth performance of chicks at 14th days of age recorded significant higher values and 

improved feed conversion in response to spraying with natural white vinegar solution but yolk 

residual of chicks at hatch was less than control group. The use of natural white vinegar solution 

had significant influence on TBC and T. StaPhly. C.on egg shell surface either at one week or 

after two weeks of incubation compared to control groups.  

These results indicated that spraying fertile eggs of chicken (pre-incubation) with natural white 

vinegar solution as natural disinfectants is a good way to improve embryonic development, 

blood constituents, hormones, hatchability and performance of chicks. 
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INTRODUCTION 

It is well documented that chicken fertile 

eggs are infected by numerous micro 

organisms before and after lying. 

Bacteria, can move into the egg from an 

infected hen reproductive tract or 

penetrate through the egg shell when, the 

egg is contaminated with fecal material 

(Harry, 1963; Board et al., 1964 and 

Williams et al., 1968). In general, 

microbial contamination of hatching eggs 

causes poor hatchability and unsatisfied 

performance of the chick. Fumigation, 

UV light, spray application and washing 

with convenient sanitizers are the 

common applied practices for egg 

sanitation (Adler et al. 1979; Arhienbuwa 

et al.  1980; Kuhl, 1989; Proudfoot et al., 

1985; Sacco et al., 1989; Whistler and 

Sheldon, 1989). An effective hatchery 

sanitation program is necessary to 

achieve a high hatchability percent and 

ensure the production of good quality 

chicks. Formaldehyde fumigation is the 

most common and considered an 

effective anti-microbial agent, however, it 

is a toxic chemical, and can severely 

damage the dormant embryo if the 

fumigation is carried out improperly 

(Cadirci, 1997). In addition, 

formaldehyde is a harmful and irritant for 

the eyes and nose and has a lingering 

noxious odor (Whistler and Sheldon, 

1989).  Most importantly, recent actions 

taken by the protection agency regulate 

the use of such these chemicals under the 

low on the control of toxic substances act 

due to its suspected carcinogenicity 

(Chemical and engineering news, 1984). 

Recent studies showed that organic acids 

such as acetic acid are used primarily to 

control mold, inhibit the growth of 

pathogenic bacteria in the gastrointestinal 

tract, modify pH levels and accelerate 

growth of beneficial bacteria and thus 

improve feed utilization (Adams, 1999, 

Watarai and Tana, 2005, Hudha et al. 

2010 and Cooksley, 2011).  Furthermore, 

organic acids have potent bacteriostatic 

agent effects and have been used as 

Salmonella control agents in feed and 

water supplies for poultry (Ricke, 2003). 

Manwar et al.  (2012), Found improved 

feed conversion, significant increase in 

body weight gain, and reduced the cost of 

broiler feeding. Therefore, the aim of this 

study was to evaluate the practical 

applicability of spraying hatching eggs by 

different levels of vinegar as an organic 

acid on the physiological changes in the 

embryos, hatchability and post hatch 

chicks. 

MATERIALS AND METHODS 

The present study was conducted at the 

Poultry Experimental Station, Faculty of 

Agriculture, New Valley University, 

Egypt. 

Solutions preparation 

Natural white vinegar 5% was purchased 

from local market and considered as a 

stock solution in this experiment. Fifty ml 

from the previous solution was diluted 

with the same amount of distilled water to 

prepare 2.5% of vinegar. A 1.25% natural 

white vinegar solution (NWVS) was 

prepared by mixing 75mL of water and 

25mL of vinegar (5%).  

Experimental eggs: 

Four hundred and fifty fertile eggs were 

obtained from breeder hens Dandarawi 

chicken local strain and randomly 

distributed into five groups of 90 eggs 

each. Eggs of the 1st group were served as 

a control group (non–treated eggs). The 

2nd group was sprayed with water as a 

vehicle (positive control). The 3rd, 4th and 

5th groups were sprayed with three 

concentrations of vinegar: 1.25, 2.5 and 

5%, respectively. The prepared solutions 

were sprayed on the egg surfaces, using a 
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hand sprayer. After applications, eggs 

were dried at 22°C for 10 minutes. A total 

of 30 eggs from each study group was 

numbered and weighed at the beginning 

and on day 18th of incubation to 

determine egg weight loss percent. 

Infertile eggs and eggs containing dead 

embryos were eliminated from the 

calculation.  

Incubation Management: Eggs were 

incubated at temperature of 37.5°C and 

65% relative humidity until day 18th of 

incubation then; eggs were transferred to 

the hatcher during the last three days.  

Bacteriological Examination: Four eggs 

from each group were taken for 

bacteriological measurements at 7th and 

14th days of incubation. Each egg was 

placed immediately in sterile bag 

containing 10 ml of sterile phosphate 

buffered saline (PBS) with 7.2 pH. Egg 

washing technique was carried out to 

recover the shell-associated bacteria for 

estimating the total viable bacterial count 

(TBC) and total Staphylococcus count 

(TSC) spp. by using plate counting agar 

(PCA);  (Conda lab., Spain) and Baired 

Parker agar (BPA) (Lab M, UK), 

respectively. Serial dilutions were made 

in PBS and then were cultivated into 

sterile Petri plates (Gentry and Quarles, 

1972; Jones et al., 2002). The plates were 

incubated at 37°C for 24 hours and at the 

end of incubation, the plates were 

removed and colonies were counted and 

multiplied by the dilution factor. Colonies 

were measured as cfu/egg (Özelik, 1992). 

Total bacterial count: Total bacterial 

count was carried out on plate counting 

agar according to standard methods of 

BAM. (2005). 

Total Staphylococcus count: Dilutions 

made for TBC were pour-plated on 

Baired Parker agar (BPA) (Lab M, UK). 

Typical colonies were counted after 24 

hours of incubation at 37°C. Suspected 

Staphylococcus spp colonies were 

confirmed by coagulates activity and 

confirmed by other biochemical 

reactions. 

Traits measured: 

The ratios of embryo weight, albumen 

weight were estimated in relation to the 

egg weight. Shell thickness (mm), 

embryonic and shank lengths at 14th and 

18th day of incubation were recorded. 

Also, egg weight loss at 18th day of 

development was considered. Chick and 

shank lengths and body weight were 

measured. The percentages of residual 

yolk sac, liver, gizzard, heart and 

intestine were weighed and calculated as 

percentage to the live body weight of 

hatched chick. 

At hatch, blood samples were randomly 

collected from six chicks per treatment. 

A part of the fresh blood was used to 

examine and count; red blood cells 

(RBCs 106/mm3), hemoglobin (Hb g/dl), 

packed cells volume (PCV %), white 

blood cells (WBCs 103/mm3) and 

differential counts. The other part from 

samples was centrifugated for 15 minutes 

at 3000 rpm and stored at (– 20 Cº) for 

further analysis. Plasma hormones such 

as thyroxin (T4 ng/ml) and growth 

hormone (GH ng/ml) were studied. In 

addition, some biochemical parameters 

total protein (g/dl), total lipids (mg/dl), 

cholesterol (mg/dl), glucose (mg/dl), 

phosphorus (P mg/100ml) and calcium 

(Ca mg/100ml) were determined by 

enzyme immunoassay using commercial 

kits.  

Hatch parameters: During the last few 

hours before hatching (between 468 and 

492 hour of incubation), eggs were 

transferred and checked every eight hours 

and hatched chicks were recorded. After 

the end of incubation, chicks were 
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removed from each hatch basket and 

weighted. Un-hatched eggs were 

examined the embryonic mortality and 

scientific hatchability of fertile eggs was 

calculated. Hatch time was monitored 

after the hatch of first chick. 

Chick Performance: At the day of hatch, 

21 chicks per group (7chicks/pen) were 

raised to evaluate their performance for 

14 days. Chicks were individually 

weighted. Chicks were kept (3 

pens/group) in different pens with 7 

chicks. Grower diet (2,800 kcal of ME / 

kg and 19 % CP) was provided ad-libitum 

(Table 1). At the end of 14th days, all 

chicks were individually weighed. Body 

weight at 1St day (BW1) and 14th day 

(BW14) were recorded to calculate the 

body weight gain (BWG). Feed intake 

(FI) was reported for each replicate and 

thereby feed conversion ratio (FCR) as g 

feed/g BWG was calculated. 

Statistical Analysis: Data obtained from 

this study were statistically analyzed 

using one-way ANOVA. Differences 

among groups were evaluated according 

to procedure out lined by Gomez and 

Gomez (1983). Significant of differences 

between means was defined at 5% level 

compared using the Duncan’s multiple 

range test (Duncan, 1955). 

RESULTS 

The embryo weight percentage and shank       lengths at 14th and 18th days of incubation period, as well as the chick body weight (g), chick length (cm) and chick shank length at hatch are presented in Tables 2 and 3. Results showed that eggs treated with (NWVS) tend to have higher (P<0.05) than those of the control. Eggs 

sprayed with 2.5% (NWVS) had the 

highest values of at days 14th and 18th of 

incubation and at hatch. Significant 

(P<0.05) increase in the albumin 

consumption consequently the embryo 

weight was observed on day 18th 

compared to day 14th of development for 

treated groups (NWVS). On the other 

hand, there was a significant decrease 

(p< 0.05) in albumin at 14th and 18th days 

of incubation (Table 2). The lowest 

percentage of albumin was found in eggs 

sprayed with 2.5% (NWVS), followed by 

5% then 1.25%, respectively, compared 

to the control group.  

Egg weight loss from 0 to 18 days of 

embryonic development, is presented in 

Table 2. Results showed that egg loss 

rates varied significantly (P< 0.05) 

between 9.71 and 11.76% among all 

groups. The egg weight losses of all 

natural white vinegar solution treatment 

groups were significantly lower (P<0.05) 

than the untreated groups.   

No significant differences were found in 

egg shell thickness (mm) among treated 

and not treated eggs at the 14th day of 

incubation. However, there was a 

significant decrease (p<0.05) in the 18th 

day of incubation in eggs sprayed with 

(NWVS) Table 2. 

The effect of natural white vinegar 

solution on the length of incubation period 

is presented in Table (3). Results showed 

that eggs treated with NWVS had shorter 

incubation periods than non-treated eggs. 

Chicken's eggs sprayed with 1.25, 2.5 and 

5 %, vinegar recorded shorter periods 

(502.7, 498 and 501 hours) respectively 

compared to water sprayed (503.6 hours), 

and control group (504.3) hours. 

Hatchability  

The percentage of hatchability had 

significantly increased for all treated 

groups by spraying with natural white 

vinegar solution compared to untreated 

groups (Table 3). The highest percentage 

was observed in eggs sprayed by 2.5% 

natural white vinegar solution compared 

with the lowest one in control. Spraying 

fertile eggs with either 2.5 or 5% natural 

white vinegar solution resulted in 

increased hatchability of fertile eggs by 

11.13 and 10.9 % of the control value, 

respectively. Consequently, embryonic 

mortality was significantly different 

between groups treated with natural 
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white vinegar solution than that of 

untreated eggs (Table 3), lowest 

mortality was estimated in eggs sprayed 

by 2.5 and 5% natural white vinegar 

solution compared to the untreated 

groups. 

Blood constituents: 

Results in Table (4) showed significant 

(P<0.05) increase in the hematological 

parameters, total protein, total lipids and 

hormones, in addition to some minerals 

such as phosphorus and calcium levels of 

chicks hatched from eggs sprayed  by 

NWVS as compared to the  control and 

water sprayed groups. Spraying fertile 

eggs with either 2.5 or 5% NWVS led to 

an increase in RBCs by 12.42 and 8.87 

%, Hb by 26.15 and 17.25 %, PCV% by 

20.35 and 9.55 %, total protein by 15.5 

and 12.01%, total lipids by 6.65 and 5.36 

%, growth hormone by 42.68 and 29.26 

% and T4 by 10.63 and 7.13 %, 

Phosphorus by 9.9 and 6.75 %, calcium 

level by 13.41 and 10.78 %, of the control 

value, respectively. There was non-

significant difference in counts of 

different white blood cells (%) in hatched 

chicks as in Table (4). While cholesterol 

and glucose were significantly (P< 0.05) 

decreased for all treated groups compared 

to the untreated groups.  

Internal Organs Weight  
Relative weights of liver, gizzard, heart 

and intestine of Dandarawi chicks are 

presented in Table (5). Liver, gizzard, 

heart and intestine relative weight for 

chicks hatched from eggs sprayed by 2.5 

and 5% NWVS were higher than those of 

eggs sprayed with water or control group. 

Furthermore; the relative weight of 

residual yolk for chicks hatched from eggs 

sprayed by 2.5 and 5% NWVS was lower 

than control group.   

 

 

Growth performance  

The averages of body weight, body 

weight gain, feed intake and feed 

conversion of chicks of Dandarawi chicks 

are presented in Table (6). The statistical 

analysis showed that the averages of body 

weight, body weight gain and feed intake 

for chicks hatched from eggs treated with 

NWVS were significantly higher 

(P<0.05) than those for eggs sprayed with 

water or control groups. Also, results 

showed an improvement in feed 

conversion rate. Spraying fertile eggs 

with either 2.5 or 5% natural white 

vinegar solution led to an increase in 

body weight by 9.04 and 6.71 %, body 

weight gain by 15.91 and 11.7%, feed 

intake by 3.21 and 2.01 %, of the control 

group, respectively. 

Microbiological study 

Natural white vinegar solution had 

significant influence on TBC and TSC 

compared to control group after one and 

two weeks of incubation (Table 7). The 

best significant results of TBC and TSC 

after one week of incubation was 

observed for eggs sprayed with 2.5 % 

natural white vinegar solution as it 

decreased from 33.0× 103 cfu/egg, 3.86 × 

103 cfu/egg for control to about (20.56 × 

103 cfu /egg, 2.44 ×103 cfu /egg) for 

treated group, respectively. Similar trend 

of decreasing TBC and staphylococcus 

count (TSC) was observed for spraying 

eggs by natural white vinegar solution 

after two week of incubation. Total 

bacterial count on eggshell surface was 

increased in control untreated group from 

33.0 × 103 cfu /egg at one week of 

incubation to 49.04× 103 cfu/egg after 

two week of incubation. However, mode 

of action of natural white vinegar solution 

products is less clear.  
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DISCUSSION 

It is well known that vinegar has a light 

acidic effect; accordingly it reduces the 

pH concentration in the crop .As a result, 

vinegar is capable to destroy any ingested 

microbe and bad bacteria. Moreover, hat 

vinegar, decreased the internal worms in 

chickens, In addition to these properties, 

vinegar is rich in vitamins, minerals and 

trace elements such as potassium which 

are beneficial to birds and animals. 

Therefore, vinegar has been used for 

chicken for many years since it has many 

health benefits and supports the immune 

system. It is particularly excellent at 

times of stress which can cause birds to 

be infected when the immunity is 

decreases. It is observed great difference 

in the health of flock and therefore it is 

recommend to all chicken breeders. 

        Our results showed an improvement 

in the percentage of embryo weight, and 

other related measurements at incubation 

days 14th and 18th, also the weight of the 

chick at hatch was significantly higher for 

eggs treated with natural white vinegar 

solution (Tables 2 and 3). These 

improvements may be due to the 

enhancement health status of embryos, as 

a result of treatment with natural white 

vinegar solution.  Kirchgessner and Roth 

(1988) reported that acidification with 

various weak organic acids such as 

vinegar improve digestibility of protein 

and of  P, Ca, Mg and  Zn and acts as 

substrates in the intermediary metabolism 

and reduces the colonization of pathogens 

and the production of toxic metabolites. 

An organic acid such as acetic acid has 

been used in diets because of their 

positive effect on health and bird growth. 

The use of organic acids has become 

more acceptable to feed manufacturers, 

poultry producers and consumers, and 

there is growing interest in replacing 

them with antibiotics as promoters of 

growth (Callsen, 1999). In addition,  

Kishi et al .( 1999) reported that dietary 

vinegar enhanced the absorption of 

intestinal calcium by improving the 

solubility of calcium and the nutritional 

effect of acetic acid found in vinegar. 

Angel et al. (2005), Yang et al. (2008) 

and Pirgozliev et al. (2008) noted that 

beneficial effects of dietary supplements 

such as organic acids on protein 

utilization and energy in poultry. 

During the incubation period, embryo 

development and growth depends 

completely on the egg components 

(albumin, yolk and egg shell). In this 

study, a significant increase in the 

consumption of albumin and embryo 

body weight were observed at days 14th 

and 18th of development especially in the 

treated eggs with vinegar (Table 2). The 

same trend was found in the chicks after 

hatch which reflect the beneficial effects 

of organic acids on protein utilization, 

(Angel et al., 2005 ; Yang et al., 2008 and 

Pirgozliev et al., 2008). 

Egg weight losses of all (NWVS) 

treatment groups were significantly lower 

(P<0.05) than untreated groups. This 

might be explained by a reduction in 

water loss through the pores of the eggs 

shell after natural white vinegar solution 

treatment. Egg weight loss is an 

important parameter for incubation it is 

used to estimate the exchange of vital gas 

and is associated with embryo 

metabolism and development rates 

(Paganelli et al., 1978; Rahn et al., 1979, 

Rahn and Ar, 1980 and Burton and 

Tullet, 1983).  

The loss of egg weight due to the 

treatment of eggs with vinegar as 

disinfectants is reasonable because 

antiseptics may affect the cuticle layers 

and the porosity of the shell. This point of 
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view was confirmed by Brake and 

Sheldon (1990) who noted that any 

change or removal of the cuticle by 

antiseptics may have a significant impact 

on egg weight loss and hatchability. 

Soliman et al. (1994) found that egg 

weight loss was 11.3% until 15 days of 

incubation of hatched quail eggs. 

Eggs treated with (NWVS) was similar in 

shell thickness (mm) compared to the 

untreated group at day 14th of 

development then significantly decreased 

in the 18th day of incubation  (Table 2). 

This difference could be explained by the 

interaction between vinegar solution and 

the egg shell which changes its 

properties, and cause a thinner eggshell. 

As such, (NWVS) supplemental increases 

Ca and P digestion.  

Fertilized eggs treated with vinegar 

solution showed shorter (P <0.05) 

hatching time than non-treated eggs 

(Table 4). Hatch time is an important 

indicator for chick distribution in the 

hatcher and it is preferred to abridge the 

staying of chicks in the hatcher to avoid 

chick dehydration (Shahein et al., 2014). 

These results are in accordance with those 

already reported by Mona, 2011; Fouad 

and Abdel-Hafez, 2017 and Fouad et al., 

2018, who reported that the shortest range 

of hatch time was observed for the chicks 

produced from eggs treated with natural 

disinfectants. 

Hatchability of fertile eggs   

 Spraying fertile eggs with either 2.5 or 

5% (NWVS) resulted in increased 

hatchability by 11.13 and 10.9 % of the 

control value, respectively. On the other 

hand embryonic mortality was 

significantly different between groups 

treated with such organic acid (Table 3). 

Hatchability may be improved due to 

decreasing the embryonic mortality, 

where (NWVS) may be considered as an 

anti-stress agent. Kadim et al. (2008). 

Fouad et al, (2018) reported that spraying 

Japanese quail eggs with natural 

disinfectants (pre-incubation) is a good 

way to improve embryonic development, 

hatchability. 

Blood constituents: 

Results in Tables (4) showed significant 

(P<0.05) increase of hematological 

parameters, total protein, total lipids and 

hormones beside phosphorus and calcium 

level for chicks of groups sprayed with 

(NWVS) compared with those for control 

and water sprayed groups. No significant 

differences among different WBC (%) in 

hatched chicks were observed. On the 

same time, while cholesterol and glucose 

were significantly decreased for all 

treated groups compared to the untreated 

groups. Recent studies showed that 

organic acids dominate the reduction of 

serum cholesterol and the abdominal fat 

of broiler chickens (Yusrizal and Chen, 

2003 and Gaggia et al., 2010 ). Rouzbeh 

et al., 2016 reported that Plasma calcium 

was higher in the supplemented 

treatments by organic acid. Fouad et al,. 

(2018) and  Yalçın et al., (2013) were 

proposed that, the decrease in blood 

WBC might be due to the reduction of the 

pathogenic bacterial load in the intestine 

with application of spraying eggs with 

natural disinfectants (pre-incubation) for 

controlling microbial load on eggshell 

surface of quail eggs during the 

incubation periods . 

Internal organs Size 

Relative weights of liver, gizzard, heart 

and intestine for hatched chicks are 

presented in Table (5). These organs had 

higher relative weights for chicks hatched 

from eggs treated with (NWVS) than 

those of control groups. Yolk residual 

relative weights from the same treatments 

were lower than control group. Our 



Fouad W.1 et al. 

298 
 

results agreed with those of 

Ashayerizadeh et al., 2011 and Rouzbeh 

et al., 2016. 

Growth performance  

Growth performance (body weight, body 

weight gain, feed intake and feed 

conversion) of chicks are presented in 

Table (6). These parameters which 

resulted from sprayed with (NWVS) were 

higher (P<0.05) than those of the non 

sprayed group and  there was an 

improvement in feed conversion rate. The 

improvement in growth performance may 

be due to the higher levels of T4 and GH 

hormones that had  positive correlation 

with chick embryonic body weight LU 

ET AL (2007). In addition, that thyroid 

hormones appear to be critically 

important in maintaining normal growth 

and development during chick 

embryogenesis. McNabb (2000) and 

Reyns et al., (2003) suggesting that 

thyroxine is important for stimulating a 

variety of developmental and metabolic 

processes necessary for successful 

hatching. The developmental profile of 

plasma levels of  T4 and GH hormones in 

embryos and hatched broiler chicks 

indicates that a close relationship exists 

between circulating levels of metabolic 

hormones and known developmental 

events LU ET AL (2007).  In addition, 

the thyroid hormones regulate heat 

production during the incubation of chick 

eggs McNabb, (2000). 

Dibner and Buttin (2002) reported that 

organic acids have effects beyond those 

antibiotics, which increased pancreatic 

secretion, include low pH digestion and 

nutritional consequences on the 

gastrointestinal mucosa. Huda et al., 

(2010) noted that acetic acid supplements 

in drinking water have improved growth, 

feed conversion. Acetic acid is an organic 

acid used primarily to control mold and 

reduce the growth of bacteria in feed, but 

it can inhibit the growth of 

microorganisms in the gastrointestinal 

tract, adjust pH levels and improve feed 

utilization (Cooksley, 2011). Mahbuba et 

al., (2014) reported that significantly 

increase (P<0.05) in body weight gain, 

body weight, better feed conversion, 

crypt depth of (duodenum, jejunum and 

ileum) and Villi height and Lactobacillus 

content when added acetic acid. Rouzbeh 

et al., 2016 reported that supplementation 

of organic acid improved body weight 

gain, feed conversion rate, final body 

weight. 

Microbiological study 

Results showed significant influence on 

TBC and TSC as compared to the control 

group after one and two weeks of 

incubation (Table 7). These results are in 

agreement with various researchers (Izat 

et al., 1990; Thompson and Hinton, 1997; 

Luckstadt, 2007) Many organic acids are 

used that are particularly effective against 

species such as Campylobacter E. coli 

and Salmonella. Fouad et al., (2018) 

found that spraying Japanese quail eggs 

with natural disinfectants (pre-incubation) 

is a good way to lowering the bacterial 

contamination of eggshell surface of quail 

eggs.  However, the mode of action of 

vinegar solution products is still less 

clear.  

CONCLUSION 
Using natural white vinegar solution (2.5%) 

as natural substances for spraying fertile eggs 

of Dandarawi chicken may be a good way to 

improve embryonic development, blood 

constituents, hormones, hatchability, chick 

performance of hatching chicks and lowering 

the bacterial contamination of eggshell 

surface of Dandarawi chicken eggs. 
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Table (1): Composition and calculated analysis of the experimental diet through 

the growing period 

Ingredients     (%) 

Yellow  corn 

 Soya bean 44% 

Wheat bran  

Corn gluten 66% 

Di. Ca. phosphate. 

Limestone 

Salt 

 Premix** 

L Methionine  

Total 

59.84 

24.20 

8.20 

4.00 

1.53 

1.52 

0.37 

0.30 

0.04 

100.00 

Calculated values (%)  

Crude protein ME, 

Kcal/kg Crude fiber 

Ether extract Calcium 

Available Phosphorus 

Lysine 

Methionine  

Methionine + Cysteine 

19.0 

2800 

4.12 

3.05 

0.995 

0.447 

0.949 

 
** Composition of premix in 3 kg is : Vit E 10,000 mg, Vit K3 1,000 mg, Vit A 10,000,000 

IU, Vit B1 1,000 mg, Vit B2 4,000 mg, Vit B6 1,500 mg, Vit B12 10 mg; Niacin 20,000 mg;  

Vit D3 2,000,000; Folic acid 1,000 mg, Pantotenic acid 10,000 mg, Choline chloride500, 000 

mg, Biotin 50 mg, Cu 3,000 mg, Fe 30,000 mg; Iodine 300 mg, Mn 40,000 mg, Zn 45,000 

mg, Selenium 100 mg. 
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Table (2): Effect of spraying Dandarawi eggs by natural white vinegar solution on percentages of embryonic weight , albumen weight 

and egg shell thickness, embryonic  length at 14th  or 18th days of incubation and egg weight loss ( 0-18d) 

 

a,b,c,d. Means with the different letters in the same column are significantly different (P≤0.05). 

 

Egg weight 

loss %         

(18d) 

Egg shell 

thickness 

(mm) (18d) 

Albumin 

weight % 

(18d) 

Embryo 

weight   

% (18d) 

Egg shell 

thickness(mm

) (14d) 

Albumin 

weight 

%  (14d) 

Embryo 

weight 

% (14d) 

Initial egg 

weight 

                          Traits 

Treatments  

11.76a 35.00a 6.86a 37.36d 36.11 18.62a 13.35d 49.79 Control 

11.73a 34.78a 6.59a 37.55d 36.22 18.24a 13.63d 49.78 Spraying by water  

10.56b 33.67b 5.56b 39.20c 35.89 16.14b 14.48c 49.75 Spraying by vinegar (1.25%) 

9.10d 32.77c 3.89d 41.18a 35.56 12.78d 16.11a 49.90 Spraying by vinegar (2.5%) 

9.71c 33.44bc 4.62c 40.13b 35.78 13.66c 15.25b 49.92 Spraying by vinegar (5%) 

0.072 0.273 0.087 0.183 0.259 0.123 0.214 0.061 Pooled SEM 

Embryonic length (cm) 

Shank length (18d) Body length (18d) Shank length  (14d)  Body length  (14d) Traits   

1.70d 11.00d 0.90c 7.90c Control 

1.90c 11.17d 1.03bc 8.03c Spraying by water  

2.23b 12.60c 1.03bc 8.50b Spraying by vinegar (1.25%) 

2.67a 13.27a 1.30a 8.83a Spraying by vinegar (2.5%) 

2.50a 12.87b 1.20ab 8.53b Spraying by vinegar (5%) 

0.055 0.067 0.048 0.043 Pooled SEM 
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Table(3) : Effect of spraying Dandarawi eggs by  natural white vinegar solution on hatched chick body weight , body length , shank  

length, hatchability , embryonic  mortality and hatch time.  

 

a,b,c,d. Means with the different letters in the same column are significantly different (P≤0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hatch time 

(hrs) 

Embryonic 

mortality of 

fertile eggs (%) 

Hatchability of 

fertile eggs  (%) 

Chick shank 

length (1d) 

Chick body 

length (1d) 

Chick body 

weight (g) 
Traits 

504.33a 21.44a 78.56c 2.63c 14.83d 32.88d Control 

503.67ab 19.69a 80.31c 2.67c 14.93cd 32.98d Spraying by water  

502.66b 15.46b 84.54b 2.86bc 15.23c 33.84c Spraying by vinegar (1.25%) 

498.00d 12.68c 87.32a 3.33a 16.23a 35.31a Spraying by vinegar (2.5%) 

501.00c 12.86c 87.14a 3.07b 15.83b 34.81b Spraying by vinegar (5%) 

0.431 0.604 0.603 0.066 0.101 0.115 Pooled SEM 
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Table (4): Effect of spraying Dandarawi eggs by natural white vinegar solution on blood constituents and  hormones of hatched chicks.   

Eosinophils 

(%) 

Monocytes 

(%) 

Neutrophils     

(%) 

Lymphocytes 

(%) 

WBC 

(103/mm3) 

PCV 

(%) 

HB 

(g/dl) 

RBC 

(106/mm3) 

Traits 

4.33 5.67 42.67 47.33 42.41 23.97d 9.56d 1.69d Control 

4.66 5.33 42.66 47.33 42.41 24.38d 9.81d 1.70d Spraying by water  

4.67 5.66 42.33 47.33 42.42 25.30c 10.76c 1.79c Spraying by vinegar (1.25%) 

4.00 6.00 42.33 47.67 42.42 28.86a 12.06a 1.90a Spraying by vinegar (2.5%) 

4.67 6.00 42.00 47.33 42.42 26.27b 11.21b 1.84b Spraying by vinegar (5%) 

0.266 0.199 0.266 0.267 0.004 0.216 0.117 0.004 Pooled SEM 

Biochemical blood Hormones  

Ca 

(mg/100ml) 

P 

(mg/100ml) 

Glucose 

(mg/dl) 

Cholesterol 

(mg/dl) 

Total lipids 

(mg/dl) 

Total 

protein 

(g/dl) 

GH    

(ng/ml) 

T4 

(ng/ml) 
Traits 

10.29d 4.44c 199.33a 170.00a 335.33c 2.58c 0.81d 9.40d Control 

10.40d 4.45c 198.00a 168.66a 343.33b 2.66c 0.82d 9.43d Spraying by water  

10.77c 4.69b 190.00b 167.00a 347.00b 2.79b 0.91c 9.67c Spraying by vinegar (1.25%) 

11.67a 4.88a 176.33c 145.33c 357.67a 2.98a 1.17a 10.40a Spraying by vinegar (2.5%) 

11.40b 4.74b 188.00b 155.67b 353.33a 2.89ab 1.06b 10.07b Spraying by vinegar (5%) 

0.054 0.029 0.699 0.939 1.392 0.023 0.01 0.054 Pooled SEM 

a,b,c,d. Means with the different letters in the same column are significantly different (P≤0.05). 

GR .H = Growth hormone, T4 = Thyroxine  hormone, P = Phosphorus,  Ca = Calcium  
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  Table (5): Effect of spraying Dandarawi eggs by natural white vinegar solution on some relative carcass characters of hatched chicks   

Intestine (%) Heart (%) Gizzard (%) Liver (%) Yolk  residual 

(%) 

Traits 

3.50d 0.74c 3.53c 2.03d 19.59a Control 

3.51d 0.74c 3.53c 2.05d 19.48a Spraying by water  

3.58c 0.76c 3.60c 2.27c 18.93b Spraying by vinegar 

(1.25%) 

4.05a 0.91a 3.88a 2.63a 15.94d Spraying by vinegar 

(2.5%) 

3.83b 0.86b 3.75b 2.55b 16.54c Spraying by vinegar (5%) 

0.016 0.010 0.018 0.015 0.064 Pooled SEM 
                a,b,c,d. Means with the different letters in the same column are significantly different (p<0.05). 

 

Table (6) : Effect of spraying Dandarawi eggs by natural white vinegar solution on post-hatched chicks  growth . 

Feed conversion 

(g feed/g W) 

Feed intake                

(g) 

Body weight gain  

(g) 

Final body weight at 

14thd (g) 

Initial chick  

weight (g) 
Traits 

4.14a 166.33c 40.13d 73.66d 33.52 Control 

4.15a 167.33c 40.32d 74.00d 33.67 Spraying by water  

4.05b 168.33bc 41.47c 75.23c 33.76 Spraying by vinegar (1.25%) 

3.68d 171.66a 46.53a 80.33a 33.79 Spraying by vinegar (2.5%) 

3.78c 169.66b 44.84b 78.61b 33.77 Spraying by vinegar (5%) 

0.013 0.509 0.167 0.230 0.198 Pooled SEM 
a,b,c,d. Means with the different letters in the same column are significantly different (P≤0.05). 
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 Table (7) : Effect of spraying Dandarawi eggs by natural white vinegar solution on total bacterial and total staphylococcus counts on 

the  eggshell surface ( X   103 cfu /egg) of 1st  and 2nd weeks of incubation. 

T. StaPhly. C. T.B.C 
Traits 

T. StaPhly. C. 2nd week T. StaPhly. C. 1st week T.B.C. 2nd week T.B.C. 1st week 

11.05a 3.86a 49.04a 33.09a Control 

10.99ab 3.87a 48.94a 33.05a Spraying by water  

10.80b 3.78a 48.22b 32.95a Spraying by vinegar (1.25%) 

2.53d 2.44c 19.18d 20.56c Spraying by vinegar (2.5%) 

2.79c 3.19b 25.07c 26.81b Spraying by vinegar (5%) 

0.065 0.027 0.143 0.094 Pooled SEM 
                      a,b,c,d. Means with the different letters in the same column are significantly different (P≤0.05). 

                         T.B.C. =Total bacterial count of quail eggs - T. StaPhly. C.= Total staphylococcus count of quail eggs 

 

 

 

 

 

 

 



white vinegar - chicken eggs - embryonic development - blood constituents 

305 
 

REFERENCES 

Adams, C. 1999. Poultry and dietary 

acids. Feed Int., 20 (19): 1370-1372. 

Adler, H. E. ; DaMassa, A. J. and 

Scott, W.F. 1979. Studies on egg 

disinfection. Poult. Sci. 58:799–806  

Angel, R. ; Dalloul, R.A. and Doerr, J. 

2005. Performance of broiler 

chickens fed diets supplemented with 

a Direct-Fed Microbial. Poult. Sci. 

84, 1222-1231. 

Arhienbuwa, F. E. ; Adler, E. and 

Wiggins, A. D. 1980. A method of 

surveillance for bacteria on the shell 

of turkey eggs. Poult. Sci. 59:28–33. 

Ashayerizadeh, A. ; Dabiri, N. ; 

Mirzadeh, K.H. and Ghorbani, 

M.R., 2011. Effect of dietary 

supplementation of probiotic and 

prebiotic on growth indices and 

serum biochemical parameters of 

broiler chickens.  J. Cell Anim. Biol. 

5, 152-156. 

BAM, 2005. USFDA for Detection, 

Enumeration and Identification of 

Individual Organisms. 

Bacteriological Analytical Manual 

Website: fda BAM. html. Accessed 

on 17-04-2010. 

Board, R.G.; Ayres, J.C. ; Kraft, A.A. 

and Forsythe, R.H. 1964. The 

microbiological contamination of egg 

shells and egg packing materials. 

Poultry Science, 43: 584-595.  

Brake, J. and Sheldon, B.W. 1990. 

Effect of a quaternary ammonium 

sanitizer for hatching eggs on their 

contamination, permeability, water 

loss and hatchability.Poult.Sci., 

69:517 -525. 

Burton, FG and Tullet, S.G. 1983. A 

comparison of the effect of eggshell 

porosity on the respiration and 

growth of domestic fowl, duck and 

turkey embryos. Comparative 

Biochemistry and Physiology; 75(A): 

167-174. 

Cadırcı, S. 1997. The effect of 

fumigation regimens on shell 

structure and embryo viability. MSc 

Thesis. Glasgow Univ., UK. 

Callesen, J. 1999. Commercial feed 

products and feed mixes for piglets. 

Lansuvalget for Svin, Report. 409, 

January: 20-21. 

Chem. Eng. News, 1984. 62 (8), pp 32–

33  

Chemical and engineering news. 1984. 

Chem. Eng. News, 62 (8), pp 32–33  

Cooksley, Julian. 2011. Acetic acid 

supplementation reduces the effects 

of heat stress in poultry. Anitox 

Solution for Safer feed and food 

USA. (mwalker@anitox.com) 

Dibner, J.J. and Buttin, P., 2002. Use 

of organic acids as a model to study 

the impact of gut microflora on 

nutrition and metabolism. J. Appl. 

Poult. Res. 11, 453-463. 

Duncan, D. B., 1955. Multiple range 

and multiple F test. Biometrics. 11: 1-

42. 

Fouad, W. and Abdel-Hafez, M. S. 

2017. Effect of spraying hatching 

eggs of Japanese quailby live yeast 

on physiological changes in the 

embryonic development, hatchability 

and total bacterial count. Egypt.Poult. 

Sci.Vol(37)(IV): (1303-1321). 

Fouad, W.; Abdel-Hafez, M. S. and 

Abd El-Halim, H.A.H. 2018. 

Influence of spraying garlic oil on 

embryonic development, hatchability, 

physiological parameters, post-hatch 

chick growth and  bacterial 

contamination of fertile quail eggs. 

Egypt. Poult. Sci. Vol. (38)(III): 

(877-893) . 

Gaggia, F. ; Mattarelli, P. and Biavati, 

B. 2010. Probiotics and prebiotics in 

mailto:mwalker@anitox.com


Fouad W.1 et al. 

306 
 

animal feeding for safe food 

production. Int. J. Food Microb. 141, 

S15-S28. 

Gentry, R. F., and Quarles, C. L. 

1972. The measurement of bacteial 

contamination on eggshells. Poult. 

Sci. 51:930–933. 

Gomez, K.A. and Gomez, A.A. 1983. 

Statistical procedures for Agriculture 

research.A Wiley-Inter Science 

Publication, John Wiley and sons, 

Inc. New York, USA. 

Harry, E. G. 1963. The relationship 

between egg spoilage and the 

environment on the egg when laid. 

Br. Poult. Sci. 4:91–100. 

Hudha, M. N.; Ali, M. S.; Azad, M. 

A.; Hossian, M. M.; Tanjim, M.; 

Bormon, S. C.; Rahman, M. S.; 

Rahman, M. M.  and Paul, A. K. 

2010. Effect of acetic acid on growth 

and meat yield in broilers. Int. J. Bio. 

Res. 1 (4): 31-35 

Izat, A.L. ; Adams, M.H. ; Cabel, 

M.C. ; Colberg, M. ; Reiber, M.A. ; 

Skinner, J.T. and  Waldroup, P.W. 

1990. Effects of formic acid or 

calcium formate in feed on 

performance and microbiological 

characteristics of broilers. Poult. Sci., 

69, 1876-1882. 

Jones, D. R. ; Anderson, K. E.; Curtis, 

P. A.  and  Jones, F. T. 2002. 

Microbial contamination in 

inoculated shell eggs: I. Effects of 

layer strain and hen age. Poult. Sci. 

81:715–720. 

Kadim, I.T. ; Al-Marzooqi, W. ; 

Mahgoub, O. ; Al-Jabri, A. and Al-

Waheebi S.K. 2008. Effect of acetic 

acid supplementation on egg quality 

characteristics of commercial laying 

hens during hot season. International 

Journal of Poultry Science, 7, 1015–

1021. 

Kirchgessner, M. and Roth, F. X. 

1988.  Ergotrope effekte durch 

organische sauren in der 

fekelaufzucht und schweinemast. 

Ubersichten zur tiererenährung 16: 

93-108. 

Kishi, M.1. ; Fukaya, M. ; Tsukamoto, 

Y. ; Nagasawa, T. 

; Takehana; Nishizawa, N. 1999. 
Enhancing effect of dietary vinegar 

on the intestinal absorption of 

calcium in ovariectomized rats. 

Biosci Biotechnol 

Biochem.63(5):905-10. 

Kuhl, H. Y. 1989. Washing and 

sanitizing hatching eggs. Int. 

Hatchery Pract. 3:29–33. 

Luckstadt, C. 2007. Acidifiers in 

animal nutrition.Nottingham, UK, 

Nottingham University Press. 

LU ET AL, J. W., J. P. McMurtry, 

and C. N. Coon 2007. 

Developmental Changes of Plasma 

Insulin, Glucagon, Insulin-like 

Growth Factors, Thyroid Hormones, 

and Glucose Concentrations in Chick 

Embryos and Hatched Chicks. 

Poultry Science 86:673–683. 

Mahbuba A.GH. M; Sulaiman M. and 

Salahaddin L. 2014. Effect of acetic 

acid added to drinking water of two 

broiler strains on performance and 

small intestine histological. Diyala 

Agricultural Sciences Journal, 6 ( 1 ) 

1  – 8 . 

Manwar, S.J. ; Awandkar, S.P. ;  

Munde, V.K.  and  Waskar, V.S.  

2012.  Effect of different sources of 

drinking water and commercially 

treated water on the performance of 

broiler chicken. Indian Journal of 

Poultry Science. Volume : 47, Issue : 

1: 60-63 

McNabb, F. M. A. 2000. Thyroids. 

Pages 461–471 in Sturkie’s Avian 



white vinegar - chicken eggs - embryonic development - blood constituents 

307 
 

Physiology. G. Whittow, ed. 

Academic Press, New York, NY. 

Mona, R.M. 2011. Effect of egg 

disinfection on embryonic 

development,hatchability 

characteristics and post-hatch 

productive performance in local 

chickens.Ph.D.Thesis,Fac.of Agric 

(Saba-Bacha) Anim.and Fish 

Production Department,  Alex. Univ., 

Egypt. 

Özçelik, S., 1992. Food microbiology 

laboratory manual. F. Univ. 

Publications of Faculty of Arts and 

Sciences, Publication. 1:s.135. 

Paganelli, C.V; Ackerman R.A. and 

Rahn H. 1978. The avian egg: In 

vitro condutances to oxygen, carbon 

dioxide, and water vapor in late 

development. In: Piiper J, editor. 

Respiratory function in birds, adult 

and embryonic. Berlin: Springer-

Verlag;. p.212-218. 

Pirgozliev, V. ; Murphy, T.C. ; 

Owens, B. ; George, J. and 

McCannin, M.E.E. 2008. Fumaric 

and sorbic acid as additives in broiler 

feed. Res. Vet. Sci. 84, 387-394. 

Proudfoot, F.G.; Nash, D.M. and 

HuIan, H.W. 1985. Poult. Sci., 64, 

2100-2402. 

Rahn H, A.r. A. and Paganelli, C.V. 

1979. How bird eggs breathe. 

Scientific American; 240:46-55.        

Rahn, H; Ar, A. 1980. Gas exchange of 

the avian egg: time, structure and 

function. American Zoologist; 

20:477-484.    

Reyns, G. E., K. Venken, G. M. de 

Escobar, E. R. Ku¨ hn, and V. M. 

Darras. 2003. Dynamics and 

regulation of intracellular thyroid 

hormone concentrations in embryonic 

chicken liver, kidney, brain, and 

blood. Gen. Comp. Endocrinol. 

134:80–87.       

Ricke, S. C. 2003. Perspectives on the 

use of organic acids and short chain 

fatty acids as antimicrobials. Poult. 

Sci. 82:632- 639. 

Rouzbeh, F; Samadi, M.S.; Qotbi, A. 

A. A.; Seidavi, A. and Marín, A. L. 

M. 2016. Effects of feed 

supplementation with increasing 

levels of organic acids on growth 

performance, carcass traits, gut 

microbiota and pH, plasma 

metabolites, and immune response of 

broilers. Animal Science Papers and 

Reports vol. 34no. 2, 195-206. 

Sacco, R.E. ; Renner, P.A.; Nestor, 

K.E.; Saif, Y.M. and Dearth, R.N. 

1989.  Effect of hatching egg 

sanitizers on embryonic survival and 

hatchability of turkey eggs from 

different lines on eggshell bacterial 

populations. Poult. Sci. 68:1179–

1184. 

Shahein E.H.A and Eman K. Sedeek 

.2014. Role of spraying hatching eggs 

with natural disinfectants on hatching 

characteristics and eggshell bacterial 

counts.Egypt. Poult. Sci. Vol (34) (I): 

(213-230). 

Soliman, F.N.K; Rizk, R.E and  

Brake, J. 1994. Relationship 

between shell porosity, shell 

thickness, egg weight loss, and 

embryonic development in Japanese 

quail eggs. Poultry Science; 73:1607-

1611.          

Thompson, J.L. ; Hinton, M. 1997. 

Antibacterial activity of formic and 

propionic acids in the diet of hens on 

salmonellas in the crop. Br. Poult. 

Sci., 38, 59-65. 

Watarai, S. And  Tana, S. 2005. 
Eliminating the carriage of 

Salmonella enterica serovar 

Enteritidis in domestic fowls by 



Fouad W.1 et al. 

308 
 

feeding ac- tivated  charcoal  from  

bark  containing  wood  vinegar  

liquid (Nekka-rich). Poultry Science, 

84: 515-521.   

Whistler, P.E. and Sheldon, B.W. 

1989. Bactericidal activity, eggshell 

conductance and hatchability effects 

of ozone versus formaldehyde 

disinfectants. Poultry Sci. 68: 1345-

1350.  

Williams, J.E. ; Dillard, L.H. and 

Hall, G.O. 1968. The penetration of 

patterns of Salmonella Typhimurium 

through the outer structures of 

chicken eggs. Avian Dis. 12:445–

466. 

Yang, Y. ; Iji, P.A. ; Kocher, A. ; 

Thomson, E. ; Mikkelsen, L.L. and 

Choct, M. 2008. Effects of 

mannanoligosaccharide in broiler 

chicken diets on growth performance, 

net energy utilization, nutrient 

digestibility, and intestinal 

microflora. Br. Poult. Sci. 49, 186-

194. 

Yalçın,S,H.Eser,S.Yalçın,S.Cengiz,an

dÖ.Eltan. 2013. Effects of dietary 

yeast autolysate (Saccharomyces 

cerevisiae) on performance, carcass 

and gut characteristics, blood profile, 

and antibody production to sheep red 

blood cells in broilers. J. Appl. Poult. 

Res. 22:55–61. 

Yusrizal, X.N. and Chen, T.C. 2003. 

Effect of adding chicory fructans in 

feed on fecal and intestinal microflora 

and excreta volatile ammonia. Int. J. 

Poult. Sci. 2, 188-194.

 



white vinegar - chicken eggs - embryonic development - blood constituents 

309 
 

 الملخص العربى 

والأداء  خ التفري وتأثير رش بيض التفريخ  بمستويات مختلفة من الخل على النمو الجنيني 

 الفسيولوجي لكتاكيت الدندراوي
2ومحمود عبد النبي 2ومصطفي جلال عبد الفتاح 1وليد فؤاد احمد طه  

 1قسم انتاج الدواجن ، كلية الزراعة ، جامعة الوادي الجديد ، مصر

  2قسم انتاج الدواجن ، كلية الزراعة ، جامعة اسيوط ، مصر

ثير رش بيض التفريخ بمحلول الخل الأبيض الطبيعي على التطور الجنيني، أالغرض من هذا البحث هو دراسة  ت

وكذلك التلوث البكتيري على سطح قشر  ةو معدلات الفقس وأداء الكتاكيت الفافس ةوبعض الصفات الفسيولوجي

بيضة.  04منها  مجموعات بكلً  5دجاج الدندراوى المحلي عشوائيا إلى لخ بيضة تفري 054البيض. تم تقسيم 

المجموعة الأولى هي المجموعة الكنترول )بيض غير معامل(. و المجموعة الثانية تم رش البيض بالماء 

 )ى :بيض الطبيعبمحلول من الخل الأ ةيجابى( و تم رش بيض المجموعه الثالثة والرابعة والخامسإالمقطر)كنترول 

  .(على التوالي ٪5و  ٪2.5و  1.25٪

 ةيضا وزن الكتاكيت الفافسأالساق للجنين و ةفى وزن وطول الجنين وطول عظم ةظهرت النتائج  زياده معنويأ

لبيومين ن وزن الأأالساق ، كما زادت نسبه التفريخ من البيض المخصب فى حين  ةوطول الجسم و طول عظم

 ةالاجن ةيوم من التفريخ ونسب 11الفقد المائى عند عمر  ةونسب ةالبيض ةسمك قشرو  ةمن وزن البيض ةمئوي ةكنسب

بمحلول الخل الأبيض الطبيعي بالمقارنة مع البيض الغير  ةنخفض في البيض الذي تم رشإوقت الفقس قد  ةالميت

 .معامل

للدم )  ةات الخلوي: عدد كرات الدم الحمراء والهيموجلوبين ونسبة المكونكما تحسنت معنويا صفات الدم

والفسفور والكالسيوم والهرمونات: هرمون الغده  ةلبيومين والدهون الكليوالأ ةالهيماتوكريت( وبروتينات الدم الكلي

من البيض المعامل  ةجلوكوز الدم للكتاكيت الفافس ةالكوليسترول و نسب ةنخفضت نسبإوهرمون النمو بينما  ةالدرقي

 مقارنة بالكنترول .  عي ولم يكن هناك أي تأثير على عد كرات الدم البيضاءبرش محلول الخل الأبيض الطبي

وزن الجسم  وتحسنت صفات النمو للكتاكيت )وزن الجسم و ةللكتاكيت الفافس ةعضاء الداخليكما تحسنت نسب الأ

نوى فى نخفاض معإفي حين وجد يوم ، 10عمر المكتسب ووزن العلف المستهلك ومعدل التحويل الغذائى ( عند 

 .للبيض المعامل بالمقارنه بالكنترول ةنسبه وزن الصفار المتبقى للكتاكيت الفافس

نخفض العدد البكتيرى الكلى والعدد الكلى  إكان لرش البيض بمحلول الخل الأبيض الطبيعي تأثير كبير حيث 

 4ةسبوعين من وضع البيض بالمفرخألبكتيريا الاستافيلوكوكس بعد أسبوع و 

ستخدام الخل الابيض كمطهر طبيعي في رش بيض الدجاج المخصب هو وسيلة جيدة إئج الدراسة إلى أن أشارت نتا

 .داء الكتاكيت بعد الفقسأنسبة الفقس وولتحسين النمو الجنيني ومكونات الدم والهرمونات 


