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ABSTRACT 

A inial of 250 of fcesh commercial hen eggs of native breeds (Bakuiy) a.rui poultry 

farms representing (50 groups) were <:oUectedfrom cUies markets and POUltryj{UUlS in 

Qena OOlJemorate. AU samples including egg shells and eggs contents were investigat­
ed. for tile prelXllertCe oj S. auteus as a pathogenic mf.cro-organi.sm oj serious public 
health. The general highlight of the results showed that S. aureLL'> was jound in (6896 

and 2896) of the total exwntned samples oj shells and contents respectfvely. \-Vherea.s, 
only 496 oj the total eggs examined were Jree Jrom irifection by Staphylococcus species, 

Addlif.ono11y. the obtained results ret..>ealed that S. aureus scored higher percentage of 

contamination than. eNS especiaIlyJrom sherI surface and contents oj both types BaJ.ay 
a.rui poultry farms eggs. The percentage of contamlflation by S. aureus (52% a.rui 44%) 

a.rui CNS (24% a.rui 20%) were higher in ruse of farm hen eggs than of Balady egg •. 

Consequently, Balady eggs proved to be the best jor ronsumption if compared. with 

farm hen eggs, 
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INTRODUCTION 
The hen egg is one of the most versatile 

foods, It contaIn. hlgh-quaUty proteins and 
lipids. as well as valuable minerals, carbohy­
drates. and vttamins. Eggs are also widely 
used In the food Industry due to their multi­
funCtional properties such as foaming, gelling. 
and emulsifying and control of crystalllzatlon 
(MesAros 2006). 

nation of egg contcnts occasionally occurs ei­

ther before the egg Is laid or shortly after, Mi­

croorganisms Can contamInate eggs at dtffer­
ent stages. from production through 

processing to preparation and consumption" 

The interior of the newly laid eggs 1s usu­
ally free from micro-organisms but contami-
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In ltterature few data are published about 
the bacterial contamInation on the shell of 
consumption eggs. Data available concern 
mostly research on hatching cggs because 
trans-shell contam1natlon of hatching eggs 
may reduce hatchability (Quarles. et aI,. 
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1970). The extent of contamlnatlon of hatch~ 
ing eggs was reported by Board and Tranter 

(199B) with a vartatlon ranging from 102 up 
to 107 cfu for IndMdual eggsheUs. 

The shell can already be Infected when 
passing through the vent, but many research, 
ers suggest that the main contamlnatlon oc­
curs within a short peJ10d after laying due to 

, contact with dirty surfaces (Quarles et aI., 
1970), External eggshell contamlnatlon couid 
be Important for the shelf life and the food 
safety of consumption eggs and egg products, 
It Is hypotheslzed that bacterial contamina" 
Uon of the Internal egg content could be the 
result of the penetraUon of the shell by bacte­
J1a deposited on the surface of the egg after it 
has been laid (Schoen!. et aI .• 1995), Smith. 

et. aI .• (2000) also reported that high excreta 
moisture can directly increase the mlcrobtal 
contaminaUon of the eggshell and conse~ 

quently Increase the risk of mlcroblal contam­
ination of the Internal contents of ostensibly 
clean eggs. 

As a result, the egg may be responsible for 
transmitUng diseases among poultry and man 
(Board and Fuller, 1994). Consequenuy. the 
Increasing consumer awareness of food safety 
Issues has changed the public perceptlon of a 
"good egg" from shell cleanliness and physical 
properties to that of mIcrobial Integrity. Egg 
and egg der1vaUves have been linked to sever­
al enteric outbreaks compromislng pubItc 
health. Among the pathogenic food pOisoning 
organisms that affect the pubUc health of hu­
man due tD consumption of eggs is S. aureus 
which 1& of serious concern to pubUc health 
(Wyah. 1992). S. aureus strains produce 
heat-resistant enterotoxtns. which cause nau~ 
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sea. vomUlng and abdominal cramps when in­
gested by human and are responslble for 
staphylococcal food poisoning outbrcaks 
(Kluytmans et at. 1997). There have been 
many reports deal with S. au reus in hen eggs 
(BastawrOW8 et aI. 2002 and Koruhy et aX. 

z008), 

Therefore the present study was then 
performed to Isolate and gain further In­

sIghts Into the actual prevalence of S. aureus 
as a pathogenIc microorganism of public 
health concern from hen eggs in Qena Gov­
ernorate. 

MATERlALS AND METHODS 
a) Sample. collection: 

A total of 250 of fresh commercial hen eggs 
of native breeds (Balady) and poultry farms 

were investigated. the groups were coUected 
from cities markets (Balady) and pouitry 
farms in the same day of laying from Qena 
Governorate In Egypt. (25 groups each). Every 
5 eggs constItute one group were placed In a 
sterile plastic bag and transferred to laborato­
ry 'NI.th a minimum of delay to be prepared 
and examined for the concerned organisms. 

b) Sample. preparatlOll: 

Egg shells were tested by a surface rinse 
method as descrtbed by Moats. (1980). The 
egg was prepared for evacuation of Its content 
aeron:itng to Speck. (1976), 

c) Enrichment procedure: 

One ml of each rinse solution as well as 
from the homogenous egg contents was trans­
ferred to 10 ml of selectlve enrichment 
broth, {brain heart Infusion broth {BHU iand 
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the inoculated broth was Incubated at 37~C eggs and poultry farms eggs respectively (Ta~ 

for 48 hQurs. ble 1 & 2 and Fig. 1 & 2). The obtained re­

d) Isolation and identification: 

wopful of the lncubatl<'.d broth was 

streaked into plates of selective medla Batrd­
Parker agar tOxoid) (Fmegold & Martin, 

1982). and lncubated at 37"C for 48 hours. 

The suspectcd wlonies were inoculated lnto 

slope of nutrient agar for morphological and 

blochemlcal tests. The identlfleatlon was ear-

rted out using Gram stalnlng, production of 

coagulase. eatalase and fermentation of man" 
nItol (Bennett and Lancette. 1995}. 

RESULTS AND DISCUSSION 
Although eggs are valuable and t:ven Indis" 

pensable food. they may play an important 

role In transmltting different dIseases, Human 

Infection due to consumption of infected eggs 
has been reported tn numerous countrJes all 
over U1e world [KO and Chang. 1995). 

f'lgure 1 lHustrate general vIew about the 
aetual prevalence of S. aureus In the total CJ(­

amIned samples of hen eggs and it ts appar· 

ent that S. aureus was found in (68% and 

28%) of the total examined samples of egg 

shells and egg contents, respectively. Where­
as. only 4% of the total examined eggs were 

free from Infection by Staphylococcus species. 

As well the present study showed that S. 
aut"Cus scored higher percentage of contami M 

nation than C:'IiS that isolated from the shell 

surface and contents of both types Balay and 
pOultry farms eggs rfable 1 and 2}. 

S, aureus was recorded In 32% and 36 % 

of the sheU surface examined for Balay hen 
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sults were higher than U1ul recorded by KG-< 

rae:hy et aI. 2008 and they were lower ilian 

those observed by BastaWfowe. et aI. 2002. 

The dIscrepancy in theses results may be due 
to the health status of hens as transovarian 

transmission of S. aureus to eggs which re­
corded by Math and Ranscke (1977) of accj­

dental transmission from shell {Math. 1984]. 

Compartson of different studIes gave some­
times conflieting conclusions, As most studies 

are old, dJfferences in animal feedIng, rearing. 
genetic depOSition, methodological possibili­

ties. methodoLogy. groups of hens. flock ages, 

measurt'd shell charaetens(jcs, incubation 

times and condItlons, viability of inoculated 

baClerla. etc. and differences in eggshell mem­

branes and the albumen (havIng a pivotal role 
in exclusIon of bacteria from the inside of an 
egg) can explain this. 

Additionally S. aureus was detected in 12% 

and 16% of the eontent examined for Balay 

hen eggs and poultry farms eggs respeetively 
rfable 1 & 2 and Fig, 1 & 2). The comparative­

ly low incidence of S. aurcus in the cgg con~ 

tents of the examined samples may be due to 
the presence of lysO'.l)'me in the Inner shell 

membrane which act a.s an effecUve agent 
against Gram posttive organism, thus the 

chance of S. aureus enterance into a shell is 
very remote, Regarding eNS shell surface 
show tw1ce (16%) percentage of contamInation 

as compared to the egg contents (SC)o) in case 
of fam\ hen eggs (Table 2 and Fig, 2) 

As recorded in [fable 1 & 2 and Fig. 1 & 2) 

llie percentage of contamination by S. aureU5 
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(52% and 44%) and eNS (24% and 20%) were 

higher in ease of farm hen eggs than of Sala­
d)' eggs. Consequently. Balady eggs proved to 
be the best for consumption if compared with 

farm hen eggs. 

So In order to assure the production of 
high quality eggs and to reduce the risk of 
some pathogenJe m!cHrotganisms It Is 
necessary to apply the hygtenlc measures 
in the fann durtng handling and storage. Us-

44 

lng of hot soapy water with those come In 

contact with eggs and egg containIng foods In 
work areas. Eggs must be held at low 
temperature S"C to prevent proUferaUon of 
the pathogens. CleanIng With sanitizer minl­
ml?.e the contamination of the shells. educa­
tional programs for consumers Infonned the 
Jisk resulted from eating under cooked eggs 
parttcularly the elderly and immune· 
comprised persons who are more suscepUble 
to infection. 

Table (1): Incidence of S. aUFeW' isolated from Salad)' hen eggs. 

Staph. Spp. 

Egg.ample. S flureus 'eNS 

b 
. 

I 
, No.25 I % No.25 % 

l 
- i 8 32 3 12 , 

Content I 3 , 
, 12 2 8 i 

Tota' 
, 

11 __ 1~44 .~-1---

I i 5 20 
. ~- ~.---.-. . - . 

• CNS- Coagulase Negative StaphylococcI 

Table (2): Ineidence of S. «ureus isolated from poultry farms hen eggs. 

r--.------~----~~~~~~--~----~ 
Staph. Spp. , 

I 
Egg samples I S. aureus 

, CNS 
I 

, 
No.25 % No.25 % I 

-.. _-
Shell I 9 36 , 4 16 , 

~~.-

Content i 4 16 2 8 I 
i , , ._-. 

Total I 13 52 6 24 
i i 

, 
~.~- -._._- _. 
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Fig. 1: Prevalence of $, tlJU'etlS 1D tbe total eggs examined 
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Fig 1: In.ld ..... r s. ......... 1. Balady h •• eggs 
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