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SUMMARY

225 eggs were collected in summer months from Assiut city markets,
different groceries, supermarkets and farmers’ houses and examined
for the presence of Enterobacteriaceae. The obtained results revealed
that the mean value of total Enterobacteriaceae count / shell and
count/ml of egg content samples were 4.1X10° and 2.7X10?
=~ respectively. The results also revealed that 71.11% and 44.44% of
the examined egg shell and egg content samples were contaminated
by Enterobacteriaceae respectively. The different isolates recovered
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from the examined samples were identified as Escherichia Coli (only
12 isolates could be typed serologically.), Proteus (vulgaris, rettergi
and mirabilis), Enterobacter (aerogenes and cloacae), klebsiella
(ozaenae and oxytoca), Citrobacter (diversus and Freundii), Serratia
liquefaciens  Providencia spp. and Salmonella typhimurium. The
economic and public health importance of the isolated
Enterobacteriaceae has been discussed and suggested measures for
improving the quality of produced hen eggs are given.
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INTRODUCTION

Family Enterobacteriaceae is a large, heterogeneous group of
Gram-negative rods whose natural habitat is the intestinal tract of
humans and animals. It includes many genera (e.g., Escherichia,
Shigella,  Salmonella, Enterobacter, Klebsiella, Serratia, Proteus)
and others. Some enteric organisms are part of the normal flora and
incidentally cause disease, while others are regularly pathogenic for
man (Brooks et al., 1995).

Since faecal contamination is thought to be a major cause of
egg contamination by Salmonella, it is not surprising that other
members of the Enterobacteriaceae, particularly FE.coli, can also be
isolated from eggs (Board and Fuller, 1994). Moreover, Sashihara et
al, (1979) found that Enterobacteriaceae and pseudomonas were the
main bacteria in unpasteurized liquid whole egg.

Shell, shell membranes and whole egg contents were screened
for members of family Enterobacteriaceae by several investigators
(Ahmed et al, 1974; Moursy et al, 1982; Ahmed et al, 1985;
Ahmed et al, 1987, Alaboudi et al, 1988; El-Essawy et al, 1989;
Abd El-Galil et al, 1995 and Lambiri et al., 1995).

Many species of family Enterobacteriaceae may constitute a
public health hazard. Numerous cases of food poisoning outbreaks
were traced to the members of family Enterobacteriaceae (Alcamo,
1994; Brooks et al, 1995).

This investigation was planned to assess the enumeration and
identification of Enterobacteriaceae prevailing on egg shell and egg
contents.
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MATERIAL AND METHODS

(A) Collection of samples:

225 eggs were collected in summer months at random from
Assiut city markets, different groceries, supermarkets and farmers’
houses. Every 5 eggs (one group) were placed in a sterile plastic bag
and dispatched to the laboratory with a minimum of delay.

(B) Sample preparation:
1) Egg shells:

Egg shells were tested by a surface rinse method as described
by Moats, (1979). Each egg was immersed in 100 ml of peptone
water in a jar and shaken for 15 minutes on a mechanical rotatory
shaker, the rinse solution obtained from the five eggs of each group
were mixed. Ten-fold serial dilutions were aseptically prepared from
the mixture, using sterile 0.1% peptone water.

2) Egg contents:

The egg samples were handled and prepared to evacuate the
content according to Speck, (1976). Each egg was placed on a metal
holder, and few drops of 70% ethyl alcohol were poured over the
shel at its Sroad end, ignited and a"”owed to burn off A sufficient
area of the shell was removed around the air space with sterile
scissors. The contents of each group were evacuated aseptically into
a sterile container and were mixed using a sterile mixer until the
sample became homogenous.  Ten-fold serial dilutions were
aseptically prepared from the mixture, using sterile 0.1% peptone
water.

(C) Experimental techniques:

(1) Enumeration of Enterobacteriaceae was carried out on the
aforementioned dilutions according to Mercuri and Cox (1979, using
violet red bile glucose agar (VRBG). The number of red or purple
colonies with diameters >0.5 mm surrounded by a zone of
precipitated bile, was counted and the total Enferobacteriaceae
count per shell and per ml egg contents were then calculated and
recorded.

(2) Isolation of Salmonellae.

A heavy inoculum from the rinse solution as well as from the
mixed egg contents were transferred to Selenite F broth to be
incubated at 37°C for 18 hours. After which loopfuls were streaked

205




Assiut Vet. Med. J. Vol. 36 No. 72, January 1997

on three specific selected solid medlia (MacConkey, Brilliant green
and SS agar). Inoculated plates were incubated at 37°C for 24 hours.
Suspected Salmonella colonies (non lactose fermenters) were further
identified morphologically and biochemically according to Koneman
et al, (1994) and Quinn et al, (1994). Isolates that produced
biochemical reactions simulating Salmonella were subjected to
serological identification as described by Edward and Ewing (1972)
and the instruction of the technical information of the manufacturer
laboratory (Anon, 1975). The final decision of typing was made
according to Kauffmann white Scheme (Kauffmann, 1972).

(3) Isolation and identification of other members of

Enterobacteriaceae:-

Each of one mL from the rinse solution as well as, from the
mixed egg contents was aseptically inoculated into a tube of
MacConkey’s broth. The tubes were incubated at 37°C for 24 hours.
Loopfuls of the broth were streaked on Brilliant green and
MacConkey’s agar plates in a way to obtain separate colonies and
incubated at 37°C for 24 hours. Different colonies of both lactose
and non lactose fermenting bacteria were picked up onto agar slants
for further purification and identification according to koneman et.
al, (1994) and Quinn et al., (1994).

Serological identification of the isolates that produced
biochemical reactions simulating E. coli. was carried out after their
purification by determination of the “O” and “K” group antigen using
slide  agglutination  test, against the coli antisera obtained
commercially from AG, Marburg, W. Germany and following the
instruction of the manfacturer.

Other organisms of Enterobacteriaceae were identified only
by biochemical tests as their respective immune sera were not
available.

RESULTS and DISCUSSION

The summarized results in Table (I) verify that 71.11% of marketable
egg shell samples were contaminated with Enterobacteriaceae in numbers
which varied from 1.4X10% to 4.3X10° shell with an average count of
4.1X10°/ shell. While 44.44% of egg content samples proved to be
contaminated with Enterobacteriaceae, the maximum count was 2.0X10%/
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mL egg content, the minimum was 80/mL egg content with an average count
of 2.7X10” /mL egg content.

The high counts met within examined samples are mostly attributed
to the unhygienic methods of handling and distribution. Moreover, room
temperature storage of eggs where the prevailing climitic condition is very
hot in Upper Egypt in summer months. It is apparent that the count of
Enterobacteriaceae recovered from shells are higher than those from egg
content samples as the shell is more liable to be contaminated.

The results given in Table (II) reveal that E. Coli was the most
prevalent bacteria, the incidence of E. Coli was 48.89% and 42.22% of the
examined egg shell and egg content samples respectively. Nearly similar
results were reported by Ahmed et al,, (1974) and Ahmed et al., (1985). On
the other hand, our results are significantly higher than reported by Ahmed et
al, (1987), Alaboudi et al., (1988) and El-Essawy et al., (1989).

Escherichia coli is taken as an index to indicate recent faecal
contamination, as it is a normal inhabitant of the intestinal tract of both man
and animals and always present in manure (Garrad, 1946). This organism can
grow and penetrate the shell contaminating the contents (Mayes and
Takeballi, 1983). Furthermore, E Coli is considered one of the main
contaminants of deteriorated eggs ( Moursy et al , 1982) and certain strains
would produce fishy flavours in eggs (Frazier and Westhoff, 1986).
Moreover, E. Coli may be incriminated in lowering hatchability and early
embryonic death in balady hatcheries (Abd El-Galil et al., 1995).

Out of 41 E. Coli isolates only 12 strains could be typed
serologically, while 29 strains (the remaining strains) were untyped due to
lacking of specific antisera. The serovar °114: ¥90 was recovered from egg
content samples (2 strains, 4.88%) and egg shell samples (1 strain, 2.44%)
and the serovar °86:61 was recovered with the same frequency, while, the
serovar °119: 69 was only recovered from egg content samples (1 strain,
2.44%). On the other hand, the enteropathogenic serovar °111:*58 was
recovered from egg content samples (5 strains, 12.16%). The
enteropathogenic serovars are known to be implicated in several
gastrointestinal illness, infantile diarrhoea, food poisoning and other
disorders (Kornacki and Marth, 1982). Moreover, Wilson and Miles (1984)
reported that E. Coli °111: *58 possessed an adhesive property
(Colonization factor) as one of the important virulence factors. Niazi and
Refai (1988) demonstrated that E. Coli °111: 58 exhibited not only an
adhesive property but was also enterotoxigenic and could produce a heat-
labile toxin. The enterotoxigenic £ Coli (ETEC) are now considered as
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common causes of traveller’s diarrthoea and/or infantile illness and
gastrointestinal illness (Brooks et. al., 1995). On the other hand, (ETEC)
strains had been shown to possess O antigens of various serovars, not all of
which are included among the so-called classical enteropathogenic serovars
of E. Coli (Orskov et. al., 1976). The isolation of at least 5 typed ETEC
strains from the content of 225 eggs in this study constitutes a great threat to
the health of humans especially children and also of unproperly consumed,
some individuals, especially athletics drink freshly beaten eggs.

Results recorded in table (II) revealed that Salmonella typhimurium
was isolated one time (2.22%) from examined egg shells. A lower incidence
(0.4 % of 5 thousands egg shells) was reported by El-Agroudy and Awad
(1966). Egg shells get contaminated with Salmonellas either as a result of
infected oviduct or faecal carriage and the organism will die rapidly but
survival is enhanced by high relative humidity and lower temperature during
storage (Board and Fuller, 1994). Dipping such contaminated eggs twice in a
6% hydrogen peroxide solution (which did not impair hatchability), reduced
the average number of organisms in egg shell membranes by 95% and the
number of Salmonella typhimurium positive eggs by 55% as compared with
the infected untreated group (Padron, 1995).

Out of 45 egg content samples Salmonella typhimurium was isolated
from 2 cases with an incidence of 4.45% (Table, II). Nearly similar results
were reported by Prost and Riermann (1967) and Akhtar et. al., (1982),
while higher incidence was obtained by Moursy et. al., (1982). On the other
hand, lower incidences of Salmonella typhimurium (0.08% and 2.86%) were
obtained by El-Agroudy and Awad, (1966) and Ahmed et. al., (1987)
respectively.

Egg contents can become contaminated with Salmonella as a result of
either infection in reproductive tissue or the passage through the shell, of
organisms derived from either intestinal tract or the environment.
Contaminated water may act as an effective route of transmission (Dhillon et.
al., 1974), where Salmonella find their way from alimentary tract via blood to
ovaries (Gordon and Tuker, 1965). Board and Fuller (1994) reported that
when eggs are broken, Salmonella present on egg shells may contaminate the
contents and grow rapidly if storage is at ambient temperature.

From the public health point of view, Salmonella infection as well as
food poisoning outbreaks have been attributed to consumption of hen eggs
or egg products such as whole egg custard, mayonnaise, egg salad and egg
nog (Alcamo, 1994). Steere et al, (1975) concluded that both
epidemiological and microbiological evidences indicated that raw egg beaten
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in milk (egg nog) was responsible for the infection by Salmonella
typhimurium.

From the results recorded in Table (II) it is clear that marketable egg
content samples contain Profeus vulgaris, Proteus rettgeri and Proteus
mirabilis with an incidence percentages of 4.44%, 8.89% and 2.22%
respectively. Nearly similar results were reported by Akhtar et. al., (1982)
and Ahmed et al, (1987), while higher isolation rate of Proteus organisms
were recorded by Becirevic (1983) and Ibeh and Izuagbe (1986).

The incidence of Proteus retigeri recovered from shell egg samples
was 15.56%, while Proteus vulgaris, and proteus mirabilis were not
isolated (Table IT); a lower incidence of Proteus spp. (9.0%) was obtained by
Alaboudi et. al., (1988).

It had been stated that Proteus organisms contaminate the egg
contents frequently (Alaboudi et. al., 1988), and they had been isolated from
spoiled eggs by several investigators (Board and Board, 1968; Ahmed et al.,
1974; Moursy et al, 1982). Proteus organisms cause economic losses
through deterioration of eggs even when kept at low temp. (Fraizer and
Westhoff, 1986). Moreover, Proteus organisms had been incriminated in
cases of summer diarrhoea in children and urinary tract infection.
Furthermore, in Egypt, Mostafa et al., (1948) reported that 30 out of 125
food borne outbreaks were due to Proteus organisms.

Enterobacter spp. (Enterobacter aerogenes, Enterobacter cloacae);,
Klebsiella spp. (Klebsiella ozaenae, Klebsiella oxytoca), Citrobacter spp.
(Citrobacter diversus, Citrobacter freundii), Serratia spp. (Serratia
liquefaciens) and Providencia spp. were recovered from examined samples
(egg shells and egg contents) at varying percentages ranging from 2.22% to
28.89% (table II). These findings agree to a certain extent, with those
reported by several authors (Ahmed et al., 1974, Becirevic, 1983, Ibeh and
Izuagbe 1986, Ahmed et al., 1987, Alaboudi et al., 1988 and El-Essawy et
al., 1989).

It has been definetely established that such contaminants enter the
eggs after they have been laid and that pentration rate is accelerated when the
shells are stained with contaminated materials while the eggs are still worm
(Jull, 1984).

From the economic point of view Serratia spp., Klebsiella spp. and
Enterobacter spp. were implicated in different types of objectionable changes
rendering the eggs unfit for human consumption (Board and Board, 1968).
Moreover, Enterobacter coloaca had been considered as a secondary
invador producing spoilage of eggs (Frazier and Westhoff, 1986).
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Furthermore, some of isolated strains were claimed to be incriminated in
food poisoning and urinary tract infections and occasionally other infections
and were often resistant to antimicrobial therapy (Wyah, 1992 and Brooks et
al., 1995).

Realizing that the contents of newly laid eggs from a healthy fowl, are
usually sterile, and that the rate of contamination of produced eggs depends
mainly on the hygienic measures adopted in the farm or during handling and
storage of eggs, thus proper farm hygiene, handling and storage are
necessary for obtaining eggs of good quality. The practice of cleaning eggs
by washing sanitizers is common in egg industry nowadays. Pasteurization of
egg products has been introduced as a statutory requirement in many
countries.
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