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SUMMARY

130 eggs. representing 30 groups, were collected in summer and winter
months from Assiut City markets, groceries, supermarkets and
farmers’houses. The samples were examined for the presence of Listeria
species, Yesinia enterocolitica and some important molds. Out of 30
examined cpg shell samples, 4 (13.33%), 3 (10%). 2 (6.67%) and 1
(3.33%) contained Lisferia monocytogenes, Listeria ivanovii, Listeria
inmocua and  Listeria  welshimerii tespectively. While in case of
examined cgg contents, Listeria innocua and Listeria seeligeri could be
isolated from 4 (13.33%) and 2 (6.67%) out of 30 samples examined,
other Listeria specics failed detection. Pathogenecity for Listeria
monocvoigenes 0 mice  were studied. Concerning, Yersinia
enterocolitica, the organism was cxisted in 3 (16.67%) out of 30 cgg
shells samples, while the organism failed to recover from egg contents
samples. The virulence tests were carried out on 5 isolated Yersinia
enterocolitica tecovered in this study. The obtained results proved that 3
(601%) out of 5 strains examined were virulenL. The mycological analysis
revealed that the average values of filamentous fungi were 320/shell and
70/ml of eggs shells and its contents respectively on malt extract agar
medium at 28°C. Thirty {ive species and one variety belonging to 18
genera were isolated. The most prevalent genera were Aspergillus and
Penicillium.  other moulds were also cncountered with variable
frequencics. The economic and public health importance of isolated
microorganisms has been discussed and suggested measures for
improving the quality of produced hen eggs are given.

Key words: Listeria — Yersinia enterocolitica — Molds — Hen's eggs.
INTRODUCTION

Several pathogenic microorganisms have been isolated [rom the
surface of chicken egg shells among them are Listeria monocytogenes
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{(Moare and Madden, 1993), Yersinia enterocolitica (Chiesa et al., 1989)
and some important molds (Fajardo et al., 1995).

L.monocytogenes is a food-borne pathogen which has lately been
& cause of great concern not only for the food industry but for regulatory
agencies as well as a food-home pathogen (Farber et al., 1989),
L.monocytogenes has scveral characteristics which make it of special
concern with respect to food processing and storage. The microorganism
is ubiquitous, psychrotrophic and moderately heat resistant {Foegeding
and Leasor, 1990).

L.monocytogenes is widely distributed in foods and has been
isolated from commercially broken, raw liquid whole egg. Its presence in
eag most likely is due to contamination from the processing environment
(I'oegeding and Stanley, 1990). Contaminated epgs may posc a health
threat 1o humans in some lightly cooked or uncooked egg-based products
(I'oegeding and Leasor, 1990).

Yenterocolitica as an emergent food-horne pathogen is widely
distributed in nature and in animal also in aquatic reservoirs, can produce
enterocolitis, mesenteric lymphadenitis and terminal ileitis with or
without  pscudoappendicitis Symptoms or other cxtra-intestinal
manifestation (Boltone, 1997). The presence of Y. enterocolitica on the
surface of egg shells has been demonstrated, although its association
with human infection has not be observed (I'avier et al., 2000a).

Molds as undesirable microorganisms are widely distributed in
nature. Unfortunately eggs are susceptible to fungal contamination at
different stages till consumption (Fajardo et al., 1995), Certain molds are
capable of producing toxic and carcinogenic metabolites or mycotoxins
which could be regarded as potential health hazard (Cole and Cox,
1981).

The purpose of this study was to survey commercial hen’s eggs
for the presence of Listeria species, Y. enterocolitica, some important
molds and to study the pathogenecity and virulence of L.monocytogenes
and Y.enterocolitica.

MATERIAL and METHODS

A) Collection of samples:
150 samples of normal fresh market egas were collected at
random in summer and winter seasons from Assiut City markets,
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different groceries, supermarkets and farmer’s houses. Every S cggs (one
aroup) were placed in a sterile bag and dispatched to the laboratory with
a minimum of delay.

B) Sample preparation:
(i) Egg shells.
Lgg shells were tested by a surface rinse method as described by
Moats (1979).
(i) Egg contents.
The egg samples were handled and prepared to evacuaic the
contents according to Speck (1976).
(iii)Dilutions:
Ten-fold dilutions up to 10™ were aseptically prepared from the
rinse solution as well as from the homogenized egg contents using sterile
0.1% peptone water.

() Experimental techniques:
1- Isolation of Listeria spp.

The warm and cold enrichment procedures were carried out using
an enrichment broth consisting of 0.6% Yeast extract, 5g/L. Lithium
chloride, 40 mg/l. Nalidixic acid, 15 mg/L Acriflavin chloride and 50
mg/L Cycloheximide (McClain and Lee, 1988). The Listeria selective
agar (Oxford medium) was used as a sclective isolating medium. The
remainder of the method was identical 1o that of McClain and Lee,
(1988) and Varadaraj. (1993). Identification of the suspected isolates and
species differentiation was done according to Jonson et al. (1990) and
the criteria of Rocourt et al. (1986) Table (2). All isolates confitmed as
Listeria monocytogenes were subjected to mice pathogenceity testas
described by Seeliger and Jones (1986).

[1- Yersinia enterocolitica.
i) Tsolation and identification of Yersinia enterocolitica.

Enrichment procedures described by Favier et al. (2000b) were
used. Then loopfuls from the inoculated enrichment broths were streaked
onto Cefsulodin Irgasan Novobiocin (CIN) agar as described by
Schicmann (1979). Presumptive colonies “dark red colonies 1.5 mm
diameter surrounded by a transparent border © bulls eyc like” were
randomly selected and identified by Gram stain and classical
hiochemical tests (Bercovier and Mollaret, 1984).
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ii) Detection of virulence of Yersinia enterocolitica including the
ability to penetrate  Guinea pigs conjunctiva, mouse diarrhoea, and
autoagglutination as described by Schiemann, (1981}

11I- Mycological examination:
i) Molds count was determined by using Malt extract agar according
to Harrigan and McCance (1976).
i1} Identification of the isolated strains:
Suspected mold  strains were identified on Malt extract agar
medium according to Moubasher (1993).

RESULTS

The results are tabulated in Tables 1,2,3and 4

DISCUSSION

Foodborne listeriosis nowadays represented a serious public
health problem in many countrics since the case fatality rate is high
(Anon, 1996). Results given in Table (1) point out that Listeria Spp.
could be isolated from 10 of 30 marketable cgg shells with an incidence
percentage of 33.33%. Samples containing Listeria spp. were obtained
from locations scattered throughout Assiut City, thus the following
discussion generally will not differentiate the source and type of eggs.
Our results were low as compared with those reported by Nagah and
Enas, (1995) who recorded incidence of 68.89%. On the other hand,
Asmaa, (1997) reported lower figure 11.67%. Such variations may be
atiributed ~ either to variations in media used for isolation of Listeria spp.
or the dcgree of contamination of shells with litter and droppings, or the
hygienic measures and to what extent they are implemented in poultry
[arms.

Listeria monocytogenes was detected in 4 of 30 (13.33%) egg
shells, while Listeria innocua, L.ivanovii and L.welshimerii were
isolated in percentages of 6.67%, 10% and 3.33% respectively (Table 1).
In Assiut, Lgypt, L.monocytogenes and other Listeria specics were
isclated from egy shells by some investigators (Nagah& Enas, 1995 and
Asmaa, 1997). Listeria species were isolated from 6 0f 30 (20%) egg
content samples (Table 1). The most frequently isolated species was
L.innocua, which was present in each sample contained Listeria spp. On
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the other hand, Listetria seeligeri was found in two of 30 (6.67%) egg
content samples, no other Listeria species were recovered. Lower figure
(6.566%) was recorded by Nagah and Enas (1995). While Leasor and
Foegeding (1989) reported higher incidence (30.95%). The higher
incidence (13.33%) of Listeria innocua in egg contents (Table 1) is in
accordance with those reported by Petran and Swanson (1993) as they
stated that Listeria innocua was found more frequently than Listeria
monocytogenes in a varicty of foods. This may be attributed to the
competition between organisms.

[nformation derived from the results reported in Table (2)
revealed that Lisferia monocyiogenes could not be isolated from any
samples of cgg contents. This may be attributed to two reasons, firstly,
presence of significant levels of Linnocua in egg contents (Petran and
Swanson, 1993). Secondly, the antilisterial effects observed in the raw
albumen due 1o the presence of protein fractions which hydrolyzes
bacterial cell wall polysaccharide, causing cell lysis, as well as, the pl{ of
raw cgo albumin is not optimal for growth of Listeria monocytogenes
(Sionkowski and Shelef, 1990). Our results simulates those reported by
Nagah& Lnas (1995) and Asmaa (1997), who failed to isolate Listeria
monocytogenes from 45 and 60 samples of egg contents respectively. A
contradictory finding was given by Leasor and Focgeding (1989), who
could isolate Listeria monocyiogenes from raw broken liquid whole eggs
at a rate of 5%. Listeria monocyfogenes may gain access to the egg
contents through the aifection of the oviduct (Gray and Killinger, 1966)
or contamination from the shell during the breaking process (Leasor and
Foegeding, 1989).

Our results revealed that both warm and cold enrichment
methods were uscful for isolation of Listeria species, resulting in 16 and
12 positive samples respectively.

Although cold enrichment often is the optimum method for
isolation of Listeria from foods (Varadaraj, 1993). Our results indicated
that the cold enrichment and plating resulted in the detection of low
number of Listeria spp. in egg shells and contents, and therefore
additional studies are necded to further evaluation of the cold enrichment
procedure for isolating Listeria from eggs. Most likely. additional
selective agents are needed in the cold enrichment procedure due to the
diverse background microflora in eggs (Leasor and Ioegeding, 1989).

The pathogenecity of isolated strains of Listeria monocylogenes
in this work revealed that all isolates induced 100% mortality among
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inoculated mice. The early deaths were observed 48 hours after
moculation and become more prominent after 96 hours. On post-mortem
the early macroscopic lesions appeared in the form of haemorrhagic foci
in the lung, liver and brain and late lesions showed necrosis which
started after the fourth day of inoculation. The organism was reisolated
{rom spleen, liver and brain of all dead mice, This result is compatiblc
with those reported by Marco etal. (1992).

The results recorded in Table ( 1) reveal that 5 (16.67%) out of 30
egg shell samples were contaminated with Yersinia enlerocolitica.
Yersinia enterocolitica can also be found in chicken faeces. The cgg
shell can be contaminated with facces in the nest or during subsequent
manipulation (Berrang et al., 1999). As far as we know little available
literatures were dealing with the incidence of Yersinia enterocolitica in
hen’s cggs, but generally Favier et al. (2000b) demonstrated the presence
of Yersinia enterocolitica on the surface of egg shells, although its
association with human infection has not been observed (Favier et al.,
2000a).

The summarized data in Table, | point out that Yersinia
enterocolifica could not be isolated from the examined samples of egg
contents and this could be attributed (o several factors, including the
enrichment procedures  fail to recover low levels of clinical strains from
foods, some strains are sensitive to selcetive agents commonly uscd to
isolate Yersinis enterocolitica, as well as, some of the selective media
used don’t recover all clinically important serotypes (Chester and
Stotzky 1976), besides the compitition of other contaminants. Favier et
al. (2000b) failed to isolate Yersinia enterocolitica from 88 samples of
cgg contents. Furthermore, the absence of potentially pathogenic Yersina
enterocolitica strains has been isolated from other foods (Odumeru et al.,
1997) and should also be a norm for fresh eges.

The virulence tests were carried out on Yersinia enterocolitica (5
strains) isolated from shells of hen’s eggs. The obtained results proved
that 3 (60%) of 5 strains were virulent causing  Guinea pig
conjunctivitis, mouse diarrhoea model and autoagglutination tests at
22°C and 35°C (Table, 3). There are two factors required for virulence in
Yersinia enterocolitica , () the ability to penctrate the mucosal surface of
the intestine, (ii) the presence of virulence factors measured by the
autoagglutination test (Pai and Destephano, 1980).

There appearcd  to be no seasonal differences in the incidence of
Listeria  species and Yersinia enferocolitica , although limited sample
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numbers and scasonally odd sampling times made firm conclusions
impossible.

Considerably more research is needed to be done to determine the
role of eggs may play in transmission of foodborne Listeriosis and
Yersiniosis. Effective measures to contol the two organisms must be
developed, together with better and more efficient isolation procedures.

IT1- Mycological examination:

A total of 35 species and one variety belonging to 18 genera of
fungi (34 specics and one variety, 17 genera) from egg shells and (14
specics, 7 genera) [rom cgg contents were isolated from 150 (30 groups)
of hen’s eggs collected [rom Assiut Governorate {Table 4).

The filamentous fungal average count was 320/shell and 70/ml
epg content respectively . In this study low mould counts were recorded.
in comparison moderately high counts (7.4X 10% shell and 9.8X10/m!
egg content) were registered by Ll-Prince (1988). While El-Prince and
llemida (1997) rccorded higher average counts (5X10°/shell and
4X10%ml content. Such variations are expected and may be attributed to
the wvariations in the sanitary measures adopted in poultry farms,
handling and storage of eggs.

It is apparent that the the number of species and genera recovered
from shell samples are higher than those from contents as the shell is
more Hable to be contaminated.

The most common mould genera isolated from hen’s eggs were
Aspergilius and Penicillium  which were recovered from 100%, 76.6%
of cgg shells and 63% and 36.6% of egg contents matching 54.5%.,
18.75% and 64.3%, 28.8% of total fungi recovered from egg shells and
its contents respectively. They included a wide range of species
representing by 10 species of Aspergiffus of which A flavus was the most
prevalent, while 7 species for Penicillium were identified of which
P.chrysogenum was the most recovery. (Table, 4). Concerning
Aspergillus, our results were substantiate those reported by El-Prince and
Hemida (1997). On the other hand, they recovered a lower incidence
(9.09% and 3.43% of Penicillium from egg shells and contents.

The remaining fungal genera and species were isolated in
moderate. low and rare frequencies of occurrence (Table 4).

Contaminations of eggs with the objectionable mould will cause
off-flavors “musty odors” and lastes spoilage and fungal rotting of eggs
rendering it unfit for marketing and consumption. Most of molds
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recovered in this work were reported as egg shell polutant and causing
spoilage of eggs (Frazier and WesthofT, 1986).

Some specics of Penicillium were found to be associated with
pulmonary and urinary tract infections as well as “yellow rice disease™
causing several deaths in man (Banwart. 1980). On the other hand.
Penicillinm species cause yellow, blue or green spots inside the shell.
The hyphae of the mold may weaken the yolk membrane enough to
cause its rupture, after which the growth of the mold is stimulated greatly
by the food relased from the yolk (Frazier and WesthofT, 1986).

The contamination of cggs with the encountered molds isan
indicative of bad sanitary mecasures adopted in poultry farms or during
handling and storage ol eggs. Thus, proper farm hygiene, handling and
storage of eggs are necessary for obtaining eggs of good quality and to
safe guard consumers from being infected.
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Table (4): Average total counts and percentage frequency of fungal genera
and species isolated from 150 hen’s eggs (representing, 30 groups )using Malt

extract agar at 28°C.

Genera & species Egg shell surfaces Egg contents
ATC NCI & TC NCI &
OR OR
Acremonium strictum 22 11 M
Alternaria 4 4 L
A.alternata 2 2 R
A.chlamydospora 2 2 R
Aspergillus 174 30 H |45 19 H
A fisherii 2 2 R
A flavus 52 20 H [30 17 H
A flavus var. columnaris 13 9 M
A fumigatus Il 7 L |3 3 R
A.niger 80 24 H (4 4 L
A.ochraceus 1 ! R
A.oryzae 1 1 R |2 2 R
i Asydowii 5 5 R |1 1 R
i A.ramarii 2 2 R
| Aterreus | 3 R
A Aversicolor 2 R
Cladosporium 19 10 M |2 2 R
C.cladosporioides 16 == 10 M 2 R
C.sphaerospermum 3 2 R
Emcricella nidulans 1 {1 R
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Table (4):Continued
Genera & species Egg shell surface Egg contents
ATC NC& OR TC NCI & OR
Eurotium amstelodami 4 2 R
Fusarium oxysporum 10 7 L
Gibberelia 10 8 M1 1 R
G figiitarroi 8 6 L1 1 R
G.intricans 2 2 R
Mucor hiemalis 1 1 R
Nectria haematococca 3 3 R|I 1 R
Nigrospora sphaerica 2 2 R
Paecilomyces variotii 2 2 R
Penicillium 59 23 R |20 11 M
P.aurantiogriseum 4 4 L
P.chrysagenum 36 19 H |18 9 M
P.citrinum 3 3 R
P.guclauxii 2 2 R
P funiculosum 4 4 L |1 1 R
P_jensenii 1 T « 7K
P.oxalieum 9 7 L. |4 1 R
Pleospora herbarum 1 1 R
Scopulariopsis brevicaulis 2 2 R
Stachybotrys chartarum 1 1 R
Trimatostroma betulinum 5. 5 L
Ulocladium botrytis 1 1 L
Average gross (otal count 320 30 H [70 22 H
No. of genera 17 6
No. of species 34 +1 14

Abbreviations:
ATC = Average total counts

NCI = Number of cases of isolation

OR = Occurrence remark’s
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