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Abstract 

The objective of this study was to determine the presence of coliforms, fecal coliform and Escherichia coli in both 

baladi and farm table eggs in both shells and contents. A total of 100 farms and baladi eggs samples (50 samples of 

each) were randomly collected from poultry farms, markets, supermarkets, and groceries in Assiut governorate. Eggs 

were microbiologically examined, and isolates were identified by biochemical and (PCR). The obtained results 

revealed that coliform and fecal coliform incidences were 62, 56, 54 and 32% for the farm hens' eggshell, egg content, 

baladi hens' eggshell and egg content, respectively. The biochemical identification of revealed 16 isolates of E. coli 

and these results were complementary with the molecular identification. E.coli incidence was 6, 8, 12 and 6% for the 

farm hens' eggshell, egg content, baladi hens' eggshell and egg content, respectively. The public health significance 

and hygienic control measures were discussed in this study..  
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Introduction 

Table eggs are the best and easy source of food, 

containing quality protein, essential amino acids, 

essential vitamins and minerals needed for good health 

(MAFF, 2009). Freshly laid eggs are generally devoid 

of organisms. However, following exposure to 

environmental conditions (for example, soil, dust and 

dirty nesting materials), eggs become contaminated 

with different types of microorganisms (Ellen et al., 

2000)Eggs are liable to contamination either before 

laying (congenitally) or after laying when the 

microorganisms reach the egg contents through 

penetration the shell and cause low egg quality, low 

shelf life and safety inducing public health hazards 

(Board and Fuller, 1994), in addition, fecal matter, 

improper washing, using of contaminated water and 

bad handling are the common sources of 

contamination. Coliforms count is the traditional 

indicator of possible fecal contamination, microbial 

quality, wholesomeness and reflects the hygienic 

standards adopted in the food operation. The bacteria 

most frequently isolated from eggs are Gram-negative 

bacteria such as E. coli, Enterobacter, and Klebsiella 

spp. (Musgrove et al., 2008).E. coli is a normal 

inhabitant of the intestinal tract of both man and 

animals and can penetrate the shell contaminating the 

egg contents (Mayes and Takeballi, 1983). E. coli is a 

Gram-negative, facultative anaerobe, rod-shaped 

bacterium, and the normal habitat in the lower 

intestine of warm-blooded organisms (Singleton, 

1999). Most E. coli strains are harmless, but some 

pathogenic strains can cause food poisoning as severe 

abdominal cramps, diarrhea in addition to urinary tract 

infections, and neonatal meningitis. In rarer cases, 

virulent strains have a major role in bowel necrosis 

(Todar, 2007).Considering the above information, this 

study was conducted to detect Coliforms, fecal 

coliform and E. coli in farm and baladi hens' eggs. 

Materials and Methods 

A total of 500 random eggs, representing 100 samples 

(50 from Poultry farms hens’ and 50 from Baladi 

hens’). ( Each sample was represented by 5 eggs)  were 

collected from different poultry farms, groceries, 

different markets and supermarkets located in Assiut 
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governorate, Egypt. Eggs samples were collected in 

clean and sterile bags and transferred as soon as 

possible to the laboratory for microbiological 

examination: 

A. Preparation of eggs samples for 

microbiological examination: 

1-Eggshell was prepared by surface rinse method 

according to (Moats, 1979). 

2-Egg content was evacuated for microbiological 

examination according to Speck (1976). 

B. Preparation of serial dilutions (APHA, 1992): 

Ten-fold serial dilutions up to 10^(-3) were aseptically 

prepared from the rinse solutions. As well as, from the 

homogenous egg contents using sterile saline. 

C. Microbiological examination of the prepared 

eggshell solution as well as egg content by the 

flowing: 

Total coliforms, fecal coliforms, and E. coli count by 

MPN technique according to (AOAC,1980)  

D. Biochemical identification (MacFaddin, 2000) 

Indole tests, Methyl Red test, Voges-Proskauer test 

and Citrate utilization test (IMViC test).  

E. Molecular identification of Escherichia coli 

isolates using conventional polymerase chain 

reaction (PCR): 

This part has been done in Animal Health Research 

Institute, Dokki, Giza, Egypt. 

1) DNA extraction  

Positive biochemical isolates were performed to DNA 

extraction using boiling method (Queipo-Ortun et al., 

2008) 

2) PCR: (Hu et al., 2011) 

 

I. Oligonucleotide primers: 

Source: Midland Certified Reagent Company_ 

oilgos (USA). 

They have specific sequence and amplify a specific 

product as shown in the following table 
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F:      CGATTCTGGAAATGGCAAAAG 

720 bp 

R:     CGTGATCAGCGGTGACTATGAC 

II.PCR amplification 

Component Volume/reaction 

Emerald Amp GT PCR master mix 

(2x premix) 

12.5 μl 

PCR grade water 5.5 μl 

Forward primer(20 pmol) 1 μl   

 Reverse primer  (20 pmol) 1 μl   

Template DNA 5 μl 

Total 25 μl 

III.  Cycling conditions of the primers during cPCR 
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IV.  DNA Molecular weight marker 

The ladder (Fermentas®) was mixed gently by 

pipetting up and down. 6 μl of the required ladder were 

directly loaded. 

V.  Agarose gel electrophoreses (Sambrook et al., 

1989) with modification 

Electrophoresis grade agarose (1.5 g) was prepared in 

100 ml TBE buffer in a sterile flask, it was heated in 

the microwave to dissolve all granules with agitation, 

and allowed to cool at 70˚C, then 0.5μg/ml ethidium 

bromide was added and mixed thoroughly. 

The warm agarose was poured directly into the gel 

casting apparatus with the desired comb in apposition 

and left at room temperature for polymerization. The 

comb was then removed, and the electrophoresis tank 

was filled with TBE buffer. 20 μl of each uniplex PCR 

product, negative control and positive control were 

loaded to the gel. The power supply was 1-5 volts/cm 

of the tank length. The run was stopped after about 30 

min and the gel was transferred to UV cabinet. 

The gel was photographed by a gel documentation 

system and the data was analyzed through computer 

software. 
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Results 

Table 1: Incidence of coliforms and fecal coliforms 

recovered from the examined samples using MPN/ml. 

Egg samples 

Positive samples 

Coliforms Fecal coliforms 

No./50 % No./50 % 

Farm hens' egg 

shells 
31 62 31 62 

Farm hens' egg 

contents 
28 56 28 56 

Baladi hens' egg 
shells 

27 54 27 54 

Baladi hens' egg 

contents 
16 32 16 32 

 

Table 2: Frequency distribution of  the examined 

samples of shell and content of based on their 

Coliforms and Fecal Coliform count (MPN/ml). 

 
Farms eggs samples (No./50)                                   

Baladi eggs samples (No./50) 

 

Count 

 

Shells Contents Shells Contents 

No. % No. % No. % No. % 

< 3* 19 38 22 44 23 46 34 68 

3 - ˂10 11 22 9 18 9 18 3 6 

10 - ˂𝟏𝟎𝟐 10 20 7 14 7 14 1 2 

𝟏𝟎𝟐 -

˂𝟏𝟎𝟑 
4 8 8 16 2 4 8 16 

𝟏𝟎𝟑- 

˂𝟏𝟎𝟒 
6 12 4 8 9 18 4 8 

Total 50 100 50 100 50 100 50 100 

< 3* means negative results 

Table 3: Incidence of E. coli recovered from the 

examined samples using MPN/ml. 

Egg samples 

Positive samples 

E.coli 

No./50 % 

Farm hens' egg shells 3 6 

Farm hens' egg contents 4 8 

Baladi hens' egg shells 6 12 

Baladi hens' egg contents 3 6 

 

Table 4: Frequency distribution of the examined 

samples of shell and content based on their E.coli 

count (MPN/ml). 

 Farms eggs samples (No./50)                               Baladi eggs samples (No./50) 

 

Coun

t 

 

     Shells     Contents       Shells     Contents 

No.

3 

% No./

4 

% No./

6 

% No./

3 

% 

< 3* 47 94 46 92 44 88 47 94 

3 - 

˂10 

1 2 0 0 2 4 2 4 

10 - 

˂𝟏𝟎𝟐 

1 2 0 0 1 2 0 0 

𝟏𝟎𝟐 -

˂ 

𝟏𝟎𝟑 

1 2 0 0 1 2 0 0 

𝟏𝟎𝟑- 

˂𝟏𝟎𝟒 

0 0 4 8 2 4 1 2 

Total 50 10

0 

50 10

0 

50 10

0 

50 10

0 

< 3* means negative results 

 

Figure 1. Agarose gel electrophoresis of PCR for 

phoA gene (720 bp) of Escherichia coli  isolated from 

the examined farm hens' egg and baladi hens' egg  

samples. 

Lane L: 100 bp ladder as molecular size DNA marker 

Lane P: Control positive Escherichia coli  for phoA gene 
Lane N: Control negative  

Lane 1 - 16: positive Escherichia coli for phoA gene 

Lane 1 - 3: positive Baladi hens' egg contents 
Lane 4 - 9: positive Baladi hens' eggshells 

Lane 10 - 13: positive Farm hens' egg contents 

Lane 14 - 16: positive Farm hens' eggshells 

 

Discussion 

Concerned to the incidence of farm egg shells the 

obtained results in Table 1 revealed that the incidence 

of coliforms was 62% and farm hens' egg contents 

incidence was 56%, on the other side coliforms in 

baladi hens' eggs were 54% and 32% in shells and 

contents, respectively. Regarding the Fecal coliforms 

incidence was the same as Coliforms. The excessive 

counts of coliform in farm eggs may be related to 

unhygienic conditions in poultry farms. 
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The result of coliform incidence was higher than 

results obtained by El-Prince (1988) (50%) in winter, 

EL-Leboudy and EL-Mossalami (2006)(33.3%), 

Refaat (2009) (37.1%), El-Leboudy et al. (2011)(30%) 

and  El-Kholy et al. (2014) (47.06%), and lower than 

that of Ahmed et al. (1985)(64%) and El-Prince 

(1988)in (70%) in summer, while in case of farm hens' 

egg contents the result was higher than that of El-

Prince (1988) (10%) and El-Kholy et al. (2014) 

(47.06%), while Sadek et al. (2016) couldn't detect 

Coliforms in egg contents. 

Regarding the incidence of coliforms in baladi hens' 

eggs shells, it was higher than the results detected by 

Refaat (2009) (51.4%) and lower than that of El-

Leboudy and El-Mossalami (2006) (69.3%) and Sadek 

et al. (2016) (86.7%). Concerning results in baladi 

hens' eggs content, the incidences were higher than the 

obtained by Sadek et al. (2016) and lower than that of 

El-Leboudy and El-Mossalami (2006) (58.66%) 

while, Refaat (2009) couldn't find coliforms 

organisms in baladi hens' eggs content. 

The incidence of fecal coliforms in farms hens' eggs 

shells was higher than that estimated by Refaat (2009); 

El-Kholy et al. (2014), Sadek et al. (2016) and EL-

Gendi et al., (2019). While incidence in farms hens' 

eggs contents was higher than that isolated by El-

Kholy et al., (2014) (20.59%) and EL-Gendi et al., 

(2019) (12.5%). Meanwhile, Sadek et al., (2016) 

couldn't detect fecal coliform in farms hens' eggs 

contents. 

In baladi hens' eggs shell, lower incidence of 22.9% 

was obtained by Refaat (2009) and 30% by EL-Gendi 

et al., (2019) and higher incidence of 73.3% was 

obtained by Sadek et al. (2016). While, the incidences 

in baladi hens' eggs contents were higher than 10 and 

17.5% which was estimated by Sadek et al. (2016) and 

EL-Gendi et al. (2019), respectively.  

The recorded results in Table 2 revealed that the 

highest frequency distribution of positive samples of 

Coliforms and fecal coliform of farm hens' eggshell 

was 22% and laid in the range of 3 - < 10 MPN/ml and 

the lowest was 8% and laid in the range 10^2 - ˂ 10^3  

MPN/ml. like this the highest frequency distribution of 

farm hens' egg content was 18% and laid in the range 

of 3 - < 10 MPN/ml and the lowest was 8% and laid in 

the range 10^3- ˂10^4MPN/ml. On the other side, the 

highest frequency distribution of baladi hens' eggshell 

was 18% and laid in the range of 3 - < 10 MPN/ml 

and10^3- ˂10^4 MPN/ml and the lowest was 4% and 

laid in the range 10^2 - ˂ 10^3  MPN/ml, as for the 

highest frequency distribution of baladi hens' egg 

content was 16% and laid in the range 10^2 - ˂ 10^3  

MPN/ml and the lowest was 2% and laid in the range 

10 - ˂10^2. 

Escherichia coli population can be used as a measure 

of quality and sanitary processing conditions 

(Kornacki and Johnson, 2001).  The biochemical 

identification revealed 16 isolates of Escherichia coli 

which was confirmed by the molecular identification 

by the conventional polymerase chain reaction (Photo 

1). The E. coli isolates incidences were 6% of farm 

eggshell and 8% of farm egg content, while were 12 

and 6% of Baladi eggshell and content, respectively. 

Table3. 

Saitanu et al. (1994) isolated E. coli from eggshells 

and contents with rates of 3.5% and 1.2%, 

respectively. Adesiyun et al. (2005) obtained 28.3% 

isolation rate from eggshells and (3.8%) from egg 

content. Mahdavi et al. (2012) detected E.coli from 

farms hens' eggs shell in incidence 6.1% while, 4% 

was found by Al-Ashmawy (2013). In contrast, higher 

incidences of 48, 48.89, 28.3, 14.71, 27.5 and 26.67% 

were reported by Ahmed et al. (1985); Bastawrows et 

al. (1997); Adesiyun et al. (2005); El-Kholy et al. 

(2014); Ibrahim et al. (2014); Fardows and 

Shamsuzzaman (2015), respectively. Meanwhile, 

Sadek et al., (2016) was isolated E. coli in 6.7% of 

farms hens' eggs shell. 

Incidences of E. coli in Poultry farm egg contents were 

11.76 and 30% which were detected by EL-Kholy et 

al., (2014) and Awny et al, (2018) respectively. Sadek 

et al., (2016) couldn't isolate E. coli and this result 

coincided with Refaat (2009), Al-Ashmawy (2013); 

El-Malt (2015) as the authors failed to isolate E. coli 

from farms hens' eggs content. 

For baladi hens' eggs shell, the incidences of E. coli 

were isolated by percentage 32, 44 and 53.3% which 

were revealed by Al-Ashmawy (2013); Ibrahim et al. 

(2014) and Sadek et al. (2016), respectively. While, in 

the case of baladi hens' eggs content, the incidences of 

23, 19 and 6.7% were found by Al-Ashmawy (2013); 

Ibrahim et al. (2014), and Sadek et al. (2016), 

respectively. While Awny et al. (2018) was failed to 

detect E. coli. 

The summarized results of Table.4 indicated that the 

frequency distribution of E. coli in farm eggshell was 

laid in the range 3 - < 10, 10 - ˂ 10^2 and 10^2 - ˂  10^3 
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MPN/ml in equal percentage. Regarding the frequency 

distribution in farm egg content, it was 8% and all laid 

in the range 10^3- ˂10^4MPN/ml. On the other hand, 

the highest frequency distribution in baladi eggshell it 

was 4%, which laid in the range 3 - < 10 and 10^3- 

˂10^4 MPN/ml, while in baladi egg content the 

frequency was 2% in the range 3 - < 10 MPN/ml and 

4% in the range 3 - < 10 MPN/ml. 

From the obtained results it is apparent that the count 

of E. coli isolated from both eggshells and egg 

contents, this might be attributed to the fact that E. coli 

are normal inhabitants of intestinal tracts of birds 

(Singleton and Sainsburg, 1981). They have also been 

known to contaminate the surface of egg, while the 

mechanical process can spread the bacteria through the 

eggs. Contaminations with the pathogen, while, in the 

field occur through improperly decomposed manure 

and poor hygienic practice of farmworkers. E. coli can 

bring about urinary tracts infections, pneumonia 

meningitis and peritonitis in humans (Schoeni and 

Doyle, 1994). This agrees with (USDA) 2011,  which 

stated that microorganisms can be found both on the 

outside and inside of egg. This may be due to the fact 

that the egg and the feces share the same environment 

within and outside the laying bird. Feces known to be 

highly contaminated with microbes could contaminate 

the egg as it passes through the cloaca to be laid. Fecal 

contaminants on the shell of freshly laid eggs could 

also gain access into the eggs through the pores of the 

egg. (Ansah et al.,2009)  reported that as eggs stay 

longer outside after lay, the natural barrier against 

microorganisms on the shell breaks down, thus 

reducing the eggs ability to resist the penetration of 

microorganisms into the content through the shell. 

Conclusion 

Because of the increasing consumption of eggs and 

their products, it is necessary to investigate egg 

contamination. we can recommend that strict hygienic 

measures to safeguard eggs from being deteriorated 

should be adopted in the farms and during handling 

and processing of eggs and raising public awareness to 

the importance of proper thermal processing and 

cooking of the egg. 
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