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Abstract 
A total of 213 samples of raw chicken table eggs were randomly collected 
from markets, grocery stores and supermarkets in Ismailia city, 153 egg 
divided into 51 groups each group contain 3 eggs (pooled sample), 
prepared for bacteriological examination and detection of Salmonella and 
E. coli (17 each for farm, native and organic table eggs). The experiment 
used 60 eggs, 30 eggs in the control group and 30 in the acetic acid 
treatment group, to study the effect of acetic acid spray on the microbial 
load of egg shells. The mean values of total aerobic count in examined 
farm, native and organic egg shell were 2.5×105 ± 9.0×104, 1.4×105 ± 
4.7×104 and 2.9×103 ± 5.9×102 CFU/ml respectively. While the mean 
values of total aerobic count in examined farm, native and organic egg 
content were 6.5×103 ± 2.7×103, 5.4×103 ± 1.9×103 and 1.0×103 ± 2.3×102 

CFU/ml respectively. Salmonella incidence in farm and native egg shell 
samples was 11.67% and 11.67%.while organic egg shell free from 
Salmonella. Salmonella could not be detected in egg content. While the 
incidence of E.coli in farm, native and organic egg shell was 29.41, 
29.41and 11.67% respectively. E.coli incidence in farm and native egg 
content was 11.67% and 5.88%. While organic egg content free from 
E.coli. The microbial load of eggshells treated with acetic acid, which is 
lower than that of the control group, shows the decontamination effect of 
acetic acid. 
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INTRODUCTION 
Fresh chicken eggs are an important food in the human diet due to their high protein 

content of nutrients, vitamins and other ingredients [1]. Eggs are very nutritious for 

humans, but they are also nutritious for other living organisms. Just as the yolk provides 
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nutrients to the developing embryo, it is also the source of nutrients for bacterial 

organisms as they pass through the egg shell and membrane [2]. Eggs spoilage is 

associated with egg shell contamination and the ability of some bacteria to penetrate 

the egg, the type and egg contamination level on egg shell surface is related to hen 

hygiene, rearing environment and rearing practices, house system, geographic region 

and season [3]. Egg-borne infections are a major public health concern worldwide and 

the outbreak of many food-borne diseases, Especially for those with gastrointestinal 

issues, this has been reported due to eating undercooked and contaminated eggs [4]. 

The prevalence of food poisoning caused by eating eggs contaminated with pathogenic 

microorganisms may be higher in developing countries where control measures are not 

implemented [5]. The PCR method has been found to be accurate, sensitive, very low 

cost, and reduce the time required to identify the pathogen [6]. Modern, effective and 

inexpensive antimicrobials that are easy to apply and do not have a negative impact on 

the quality characteristics of eggs and the health of consumers are needed. [7]. 

              Therefore, this study aimed to evaluate the safety and quality of eggs consumed 

in Ismailia province. 

MATERIALS AND METHODS 

Microbiological examination: 

Samples collection: A total of 153 egg samples (17 pooled samples) including farm, 

native and organic table egg were collected from Ismailia governorate, to evaluate the 

bacterial status and detect some foodborne pathogens containing them. 

 

Sample preparation [8]: 

Egg shells: 

Immerse each egg sample in 100 ml of 0.1 sterile peptone water in a jar and shake on a 

mechanical rotary shaker for 15 min. combine the rinse solutions obtained from three 

eggs of each type. 

Egg content: 

Wash each egg with a brush and soap in warm water (32ºC), drain and soak in 70% 

alcohol for 10 minutes, then burn with flame after removing from alcohol. Using a 

sterile scalpel, a hole was made in the blunt end of the egg. The contents of each sample 
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were removed aseptically and placed in a sterile mixer until the sample was 

homogeneous. 

Determination of total aerobic plate count [9].  

Isolation and identification of Escherichia coli [9]. 

Isolation and identification of Salmonella [10]. 

Serotyping of E. coli isolates [11]. 

Serotyping of Salmonella isolates [12]. 

Polymerase Chain Reaction (PCR): 

Using conventional PCR (cPCR), DNA was extracted from the culture medium using the 

QIAamp DNA minikit (Catalogue no.51304). Emerald Amp GT PCR mastermix (Takara) 

Code No.RR310Akit, 1% agarose gel electrophoreses [13]. 

Experimental study: 

A total of 60 eggs were classified into two groups: group A (the control group) and 

group B: (the acetic acid group). The outer surfaces of the egg were sprayed for 30 

seconds with a 2.5% acetic acid solution using a clean sprayer with a hand pump. 

Bacteriological analysis was performed by total aerobic and total Staphylococcus. 

Samples from group A and group B were subjected to bacteriological analysis after 1 h 

of treatment and then stored refrigerated at 50C. Then at 1st wk., 2nd wk., 3rd wk. and 4th 

wk. A bacteriological analysis was carried out again after storage. 

RESULTS  

Total Aerobic Plate Count: 

The data presented in tables (1&2) showed that, the value of mean aerobic count 

(cfu/ml) in examined farm, native and organic egg shell samples were 2.5×105 ± 

9.0×104, 1.4×105 ± 4.7×104 and 2.9×103 ± 5.9×102 respectively. Nearly similar results 

were obtained by [14] [15] Higher counts were obtained by [16] and lower counts were 

obtained by [17].  

 While in examined farm, native and organic egg content samples were 6.5×103 ± 

2.7×103, 5.4×103 ± 1.9×103 and 1.0×103 ± 2.3×102 respectively. Nearly similar results 

were obtained by [14]. Lower counts were obtained by [17]. 

Isolation and identification of Salmonella:     

The results in Tables (3) showed that, 4 Salmonella isolates were isolated from 

examined egg shell samples presented as 2 (11.67%) from farm egg, 2 (11.67%) from 

native egg and It could not be detected in the organic eggshell samples. Nearly similar 
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results were obtained by [4] [18]. Salmonella in egg shell serotyped to S.Typhimurium, 

S.Kentucky and S.Enteritidis 

The results obtained in table (3) showed that Salmonella couldn’t be detected in 

farm, native and organic egg content samples. Nearly similar results were obtained by 

[19] [20] Isolation and identification of E.coli:     

The results obtained in table (4) showed the isolation of 12 isolates of E.coli from 

the eggshell samples examined represented as 5 (29.41%) from farm egg, 5 (29.41%) 

from native egg and 2 (11.67%) from organic egg shell samples. Nearly similar results 

were obtained by [4] [15]. E.coli in egg shell serotyped to O25:K11, O44:K74, O128:K67, O119:K67, 

O119:K69, O158:K  and O126:K71. 

The results obtained in table (4) showed the isolation of 3 isolates of Escherichia 

coli from the egg content samples represented as 2 (11.67%) from farm egg, 1 (5.88%) 

from native egg and failed to be detected from organic egg content samples. Nearly 

similar results were obtained by [14] [20].  E.coli in egg content serotyped to O25:K11, 

O44:K74 and O128:K67. 

Experimental study: 

            From the results in Figure (2), the mean aerobic count in control group: 2×103, 

7×103, 5×104, 1×105 and 2×106 CFU / ml. at Zero day, 1stwk, 2ndwk, 3rdwk and 4thwk 

respectively. While the mean aerobic count in acetic acid group: 1×103, 3×103, 4×103, 

5×104 and 3×105 CFU / ml. at Zero day, 1stwk, 2ndwk, 3rdwk and 4thwk respectively. 

From the results in Figure (3), the mean Staphylococcus count in control group: 2×102, 

2×102, 3×103,4×103 and  3×104 at Zero day, 1stwk, 2ndwk, 3rdwk and 4thwk respectively. 

While the mean Staphylococcus count in acetic acid group: 1×102, 1×102, 3×102, 2×103 

and 1×104 at Zero day, 1stwk, 2ndwk, 3rdwk and 4thwk respectively. 

Table (1): Total aerobic count / ml. in examined samples of farm, native and 

organic egg shell (n=17) 

Egg type Min. Max. Mean ± S.E. 

Farm 1.5×104 
 

1.2×106 
 

2.5×105 ± 9.0×104 a 
 

Native 3.4×103 
 

5.9×105 
 

1.4×105 ± 4.7×104 ab 
 

Organic 6×102 6×103 2.9×103 ± 5.9×102 b 
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Table (2): Total aerobic count / ml. in examined samples of farm, native and 

organic egg content (n=17) 

Egg type Min. Max. Mean ± S.E. 

Farm 8×101 
 

3×104 
 

6.5×103 ± 2.7×103 a 
 

Native 7×101 
 

2×104 
 

5.4×103 ± 1.9×103 ab 
 

Organic 5×101 3×103 1.0×103 ± 2.3×102 b 

Table (3): Incidence of Salmonella in the examined samples of farm, native and 

organic egg shell and content. 

Samples No. of samples No. of positive samples 
Egg shell Egg content 

Farm egg shell 
Native egg shell 
Organic egg shell 

17 
17 
17 

2 
2 
0 

0 
0 
0 

Total 51 4 0 

Table (4): Incidence of E.coli in the examined samples of farm, native and organic 

egg shell and content. 

Samples No. of samples No. of positive samples 
Egg shell Egg content 

Farm egg shell 
Native egg shell 
Organic egg shell 

17 
17 
17 

5 
5 
2 

2 
1 
0 

Total 51 12 3 
 

 

Fig. (1): Agarose gel electrophoresis of phoA gene for E. coli and invA gene for 
Salmonella detected by conventional PCR Technique where L: Marker lane 100-
1000 bp DNA ladder, Bp: base pair, N: Negative control, P: Positive control, S: 
Salmonella, E: E. coli 
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Fig. (2): Statistical analytical results of Total Aerobic count / ml. in control and 

acetic acid group (2.5%). 

 

Fig. (3): Statistical analytical results of Total Staphylococcus count / ml. in control 

and acetic acid group (2.5%)  

DISCUSSION 

Total aerobic bacterial count is a major consideration in food inspection. It gives 

a numerical value for the overall hygienic quality of food, reflecting the hygienic 

measures taken during production, handling and storage [21] 

Neglecting the health of poultry farm staff (direct hand contact with the egg 

shell), improper substrates, contact of chicken droppings with the egg shell, improper 

temperature maintenance conditions can lead to the growth of salmonella on the 

surface of the egg [22] 

Escherichia coli has been found in the normal intestinal flora of humans and 

animals and has been isolated from table eggs and their contents [23]  
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The microbial load of egg shells treated with acetic acid, which is lower than that 

of the control group, shows the decontamination effect of acetic acid. 

Washing and disinfection of egg surface are the key steps involved in egg 

production to reduce the risk of egg-related foodborne illnesses and to maintain 

consumer confidence on the microbiological safety of eggs [24] 

CONCLUSION  

In conclusion eating raw eggs, eggs with runny yolks, or undercooked or only 

lightly cooked foods that contain raw eggs can lead to food poisoning, as eggs can 

contain Salmonella and E.coli, which can cause serious illnesses . Therefore, proper 

handling, adequate cleaning of hands, surfaces; market disinfection, good personal 

hygiene and good hygiene can reduce the spread of these serious pathogens and achieve 

the maximum safety margin for the final product. Acetic acid treatment improves egg 

quality, shelf life, and reduces microbial load. 
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