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SUMMARY

175 eggs (35 groups) were collected in summer months from
Assiut city markets and examined microbiologically. The obtained
results revealed that the mean values of aerobic plate, yeast
& mould, S.aureus and Enterococci counts/ml were 93x10 ,
1x10’.L10 and 31x10°% respectively. Coliforms, faecal coliforms
and E.coli were detected in 7(20%), 5(14.28%) and 4(11.4%
of the examined samples respectively. S.aureus, Staph. epidermidis,
Mictococei, Enterococei. E.coli, Enterobacter aerogenes, Provi-
dencia spp., Edwardsiella spp., Serratia spp., Proteus spp. and
Arizona spp. could be isolated from the examined samples.
Also, Salmonellae wsre detected in 4(11.43%) of the examined
sampoles. the seriological typing revealed that they are 5al.
typhimurium, Sal. newport, Sal. ohio. and 5al. wanyatt. On
the other hand. inhibitory substances were detected in 14.28%
of the examined samples.

INTRODUCTION

It is generally accepted that milk and eggs are nature's most perfect food. The egg
is a remarkable natural package. The contents are as rapidly perishable as milk, yei the fragile
shell, if undamaged and dry will usualh keep the egg edible for many months. The microbial
contamination and subsequent results of this contamination of eggs intended for human consump-
tion have attracted the attention of several workers (HARRY, 1963; BOARD, 1966 & 1968;
SAUTER and PETERSEN, 1974; BOARD, 1977 and FURUTA and MURNYAMA, 1981).

Fresh eggs usually contain less than 10 microorganisms per gram and seldom 100/g. (SPECK,
1976). Many workers have suggested that the egg can be easily contaminated within a short
period after laying (LORENZ & STARR, 1952). It has been reported that the shell is pervious
to microorganisms such as E.coli, Salmon:lla paratyphi, Serratia marcescens and Pseudomonas
aerogenosa (HAIENS and MORAN, 1940 and GARIBALDI and STOKES, 19583. While. TANNER
(1944) proved that E.coli and Proteus agroup were among the frequent contaminants found
in egg yolk. Furthermore, SAVOV ({1966) could isoiate 60 strains of E.coli from volk of 226
eggs (26.5%). On the otherhand, S.sureus and Microccccus roseus could be isolated from spoiled
eqgs. While, Salmonella, E.coli, Proteus. Entercbacter. Strept. faecalis, and different types of
fungi, were recovered from deteriorated eggs examined by AHMED, et al. (1974) and MOURSY,
et al. (1982).
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Besides, the public health hazard of different types of microorganisms which could conta-
minate egg content, it is of great concern to mention that the growing use of antibiotics
and sulpha drugs in poultry farms, creats new problems from the public health point of view.
In 1978, EL-RASHEDY could detect antibiotics residues in 14% of examined egg samples while,
EL-BASSIONY, et al. (1985) detected inhibitory substances in 6.67% of examined egg samples.
These drugs may exist in eggs as residues and may cause allergic rteaction, toxicity, skin rashes
in infants or even bacterial resistance (O'BRINE, 1974).

This investigation was planned to secure the microbial contamination of market hen eggs
and to ascertain different types of microorganisms, as well as, the ihibitory substances which
could be present in market eggs.

MATERIAL and METHODS

L Collection of samples:

175 eggs were collected in summer months at random from Assiut city markets, different
groceries and supermarkets. Every 5 eggs (one group) were placed in a sterile plastic bag
and dispatched to the laboratory.

Il. Preparation of samples:

Egg samples were handled and prepared to evacuate the content according to SPECK
(1976). The contents of each group were received into a sterile container and were mixed
using a sterile mixer until the sample becomes homogenous. Serial dilutions were prepared
using sterile 0.1% peptone water.

1- Total bacterial count Standard plate count was determined as described in Standard methods
(APHA, 1972).

2- Coliform group (MPN), Faecal coliforms and E.coli count were determined according to
the recommended methods described by SPECK (1976).

3- Enterococci count by using ESD agar of EFTHYMIOU, et al. (1974).

4- Yeast and mould count by using Malt extract agar of HARRIGON and McCANCE (1976).

5- lsolation and enumeration of S.aureus were determined by using Baird-Parker agar plates
(BAIRD-PARKER, 1962} while, the isolation and identification were carried out according
to FINEGOLD and MARTIN (1982).

6- lsolation and identification of other Staphylococei and Micrococci were the same as described
by FINEGOLD and MARTIN (1982).

7- Isolation and identification of Enterobacteriacae were performed according to the recommen-
ded methods of SPECK (1976). The sericlogical typing of isolates presumed to be Salmonella
were catried out at the Dept. of Bactericlogy, Faculty of Medicine, Assiut University.

8- Detection of inhibitory substances:
2 ml of homogenous content of each samples were mixed with 20 ml of the solvent (FRERES
and VATDEBOAZE, 1969). After 10 min. centribugation at 3000 r.p.m., the supernatent was
tested for residues as described by GUDDING (1976). Bacillus subtilis (ATC 6633) was the
test organism, its maintenance and preparation of the test plates were done according
to APHA (1972).
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RESULTS

The obtained results from the examined samples are recorded in Tables 1-4.

DISCUSSION

The results recorded in Table 1. show the min., max. and average values of total bacteria
and Yeast and, Mould counts. A lower count of total bacteria was rtecorded from eggs, and
a range of 10 -10" bacteria/g. of fresh liquid egos were obtained by SPECK (1976). Yeast
and mould were established as a cause of spiolage and could be isolated from rotton eggs
(AHMED, et al. 1974, FRAZIER & WESTTHOFF, 1978 and MOURSY, et al. 1982). Fungal and
bacterial penetration through egg shell has been stated by ROMANOFF and ROMANOFF (1949)
while, WESTON and HALNAN (1927) proved that the hyphae of mould facilitate th entry of
bacteria. Staph. aureus (/ 10/g.), Staph. epidermidis and Micrococcus were isolated from the
examined eqg samples (Table 1&3). and this mav be attributed to transovarian transmission
(MATHES and HANSCHKE, 1977). Besides, micrococci were found to be common contaminant
of oviduct from cleacal region (HARRY, 1963). On the otherhand, PAVARINOV (1929) could
isolate S.aureus and micrococci from spoiled eggs.

As shown in Tables (2&3), Coiiforms, faecal coliforms. and E.coli were recovered from
the examined samples. The count of Coliforms was 1000/ml. in 5 samples and from i-10&100-
1000/ml. in the other two samples. SPECK (1976} statec that Coliforms count generally ranged
from 10°-10" /g. in fresh liquid egg. Moreover. Coliforms have been listed as one of the organisms
causing rott in Australian eggs (SCOTT, et al. 1950-1951). A higher incidence of E.coli (26.5%)
was obtained by SAVOV (1966). Furthermore, Enterobacter aerogenes, Providencia, Edwardsiella,
and Serratia spp. weie recovered from the examined egg samples. some of these organisms
were found among the common contaminant of rotton eggs (BOARD, 1965 and 1966).

Enterococci (Strept. faecalis, Strept. faecium and Intermediate) as shown in Tables (1&3)
were recovered from 31.43% of the examined samples. Strept. faecalis was previously isolated
from rotton eggs by AHMED, et al. (1974} The occurence of Enterococci in eggs could be
atiributed to the fact that they are among the heaviest contaminants of oviduct (PETTGER,
1913,. On the otherhanc. it has been found that Proteus contaminate egg yolk frequently
(TANNER, 1944) and this findings go parallel with our results {(Table 3) where, Proteus spp.
(prot rettergi. and prot. vulgaris! was isolates from 11.43% of the examined egg samples. The
organisms were isolated from deterurated eggs by BOARD and BOARD (1968); AHMED, et al.
(1974) and MOURSY, et al. (1982).

Occurence of Salmonella as shown in Table 3, was 11.43% of the examined egg samples.
The seriological typing reveal that the isolated strains were Sal.typhimurium, Sal. newport,
Sal. wanyat. and 5Sal. ohio, while one strain was classified as arizona spp. and revovered from

one sample. Salmonella was previously isclated from i:csh liguid eggs and from frozen and
_ dried eggs (SPECK, 1976 and FRAZIER and WESTHOFf. 1978 while, MOURSY, et al. (71982)
could " isolate Sal. typhimurium, Sal. newpert and other tvpes of aimonellae irom Totton eggs.
The incidence of salmonelia is quite understood, as the oroanism mav contaminate the content
from infected matters soiled the shell. which is pervious to saimoneila and can penetrate into
the egg (LORENZ & STAAR, 1952 and GARIBALD! and STOWL:. 1958.. Moreover, coniaminaicd

water may act as an effective route of transmission (DHILLON, et al. 1974) whete = ~ronellae
find theri way from alimentary tract via blood to ovaries {GORDON znc TUCKER, =+ . Many
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of these microorganisms which could be isolated from the examined egg samples have been
implicated in human infection. as well as food poisoning outbreaks (SMITH and CONANT, 1960;
MACKIE and MAcCARTHEY, 1962; FRAZIER, 1967 and TAYLOR, 1969).

Inhibitory substances residues (Table 4) were detected in 14.28% of the examined €gg
samples. Similar results were reported by EL-RASHEDY, et al. (1978) while, lower finding (6.67%)
was obtained by EL-BASSIONY, et al. (1985). The presence of these residues in eggs may
constitute a public health hazard (O'BRINE, 1974

In conclusion, fresh eggs are liable to be contaminated by different types of bacteria
during formation or after laving from the infected matters soiled the shell. These bacteria
under bad storage and misshandling of egas mav lead to economic losses through spoilage of
eggs, as well as, constivte a public healtn hazard. Educational program should be imposed for
egg producer and handlers.
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Table (1)
Counts of some microorganisms recovered from eqq content

Positive samples Count/mi.
Types
N/35 4 Min. Max. Average
6 4
APC 35 100 4_30 22x10 93x10
Yeast & mould 35 100 /10 1x10° 1x10?
S.aureus 5 14.28 /10 */ 10 *£10
Enterococci 11 31.42 */ 10 15x10° 31x10?

APC : Aerobic Plate Count.
*/_: no colonies could be detected onthe plate.

Table (2)
Statistical analytical results of Cliforme, Faecal coliforms and E.coli count/mi (MPN)

Positive samples Count/ml.
Types '
No/35 % 1-10 10-100 100-1000 1000
Coliforms 7 20 1 0 1 5
Faecal coliforms 5 14.28 1 3 1 0
E.coli 4 11.43 2 0 1 1
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Table (3)
Incidence and frequency distribution of different isolates

recovered from eﬂ comgmi

Positive samples Isolates
Isolates
No/35 % No/35 %

Staph. aureus 5 14.28 5 7.69
Staph. epidermidis 1" 31.42 1 16.92
Micrococci 7 20.00 7 10.77
Enterococci

Strept. faecalis 10 : 28.57 10 15.38

Strept. faecium 5 14.28 5 7.69

Intermediate 3 8.57 3 4.62
E.coli 4 11.43 4 6.15
Enterobacter aerogenes 4 11.43 4 6.15
Providencia spp. 5 14.28 5 7.69
Edwardsiella spp. 1 2.86 1 1.54
Serratia spp. 2 5.71 2 3.08
Proteus

Proteus rettergi 3 8.57 3 4.62

Proteus vulgaris 1 2.86 1 1.54
Arizona spp. 1 2.86 1 1.54
Salmonellae

Salmonella typhimurium 1 2.86 1 1.54

Salmonella newport 1 , 2.86 1 1.54

Salmonella wanyatt 1 2.86 1 1.54

Salmonella chio 1 2.8B6 1 1.54

65 100
Table (4)

Incidence of inhibitory substances in eggs

Positive samples

No. of examined samples
No/35 %

35 5 14.28
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