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SUMMARY

Forty - five packaged random samples of cooked
and half cooked chicken meat products represent-
ed by chicken shawarma, fillet and wings (15 for
each) were collected from different retail markets
in Cairo and Giza. The incidence of S. aureus,
E. coli and C.perfringens in fillet was 26.66%,
20%, 26.66%, respectively, while equals 0.0%,
13.33%, 20%, in shawarma, respectively. The in-
cidence in wings reaches to 13.33%, 20%, 6.66%,
respectively. Six number of S.aureus strains were
isolated from fillet and wings examined for enter-
otoxin production and revealed that only one
strain isolated from wings had the ability to pro-
duce enterotoxin types A, B, C and D (multi-
producer). While S.aureus failed to be isolated
from shawarma. Concerning C. perfringens 5
toxigenic strains classified as 3 C.perfringens
type A and 2 C. perfringens type D, while 3

strains were non- toxigenic. For E. coli the sero-
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logical typing revealed 8 untypable strains which

were not enterotoxigenic.

INTRODUCTION

Chickens occupy the major role in production
and consumption among poultry in Egypt. Chick-
en meat becomes the second most popular type of
meat eaten after red meat. Chicken meat is char-
acterized by ease during preparation consistent
quality and the availability of the wide range of
pre-packed, branded, raw, ready to eat and serve
products (Shedeed, 1999).

Bacterial agents are incriminated in foodborne in-
fection and intoxication outbreaks in industrial
and developing countries, which increase day by

day (Stevenson and Bernard, 1995).

Study of the different causative bacterial agents

of food poisoning is one of the pioneering efforts



to improve poultry industry with the resultant
protein gap covering. Determination of types of
some mMiCroorganismes in most carcasses is impor-
tant from the stand point of public health for
judging effectiveness of sanitary handling during

processing (Butler el al., 1979).

The food poisoning organisms of most concern
with meat such as enteropathogenic E. coli and
C. perfringens are associated with enteric con-
tamination (ICMSF, 1980), moreover, C. per-
Jringens is a very common cause of human food-
borne diseases and in most outbreak cases the
food involved are cooked meat or poultry prod-
ucts containing high levels of viable cells (Labbe,
1989; Labbe and Harman, 1992).

Beside E. coli and C. perfringens, S. aureus con-
tinues to be a major cause of foodborne intoxica-
tion and its presence in food constitutes an impor-
tant hygienic problem for food processors, food

service, workers and consumers (Bergdoll, 1989).

The possible sources of E. coli and other patho-
gens contaminated the ready to eat meat products
included inadequate sanitary practices, inade-
quate heat treatment and the presence of patho-
gens on different surfaces continuously or occa-
sionally contaminating the finished products
(Gibbons et al., 2006).

Thus, this study was conducted to insure in what

range we need to apply and control the hygienic
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measures on chicken meat products along its pro-

cessing and retailing.

MATERIAL AND METHODS

Samples: A total of 45 random samples of chick-
en meat products of cooked shawarma and half-
cooked fillet and wings packaged units (15 for
each) purchased from different retail markets in
Giza and Cairo. The packaged of samples trans-
fered in an ice box without delay and under hy-
gienic conditions to the laboratory for the bacteri-

ological examination.

* Preparation of the samples (APHA, 1992):

Twenty five grams of food sample were homoge-
nized with 225 ml of sterile buffered peptone wa-
ter (0.1%) to give a dilution of 1/10. One ml of
the clear homogenate was mixed with 9 ml of buf-
fered peptone water (0.1%), then decimal dilu-

tions were prepared.

* Estimation of Escherichia coli count (MPN):
The most probable number was conducted as rec-
ommended by (FAO, 1992), isolation and bio-
chemical identification according to Feng et al.
(1998) and serologically according to Cruick-
shank et al. (1975).

* Staphylococcus aureus count:
The procedure of FAO (1992) was followed.
* Enumeration of Clostridia organisms:

Enumeration of Clostridia organisms was con-
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ducted according to ICMSF (1978) and Bergeyis
Manual (1986).

* Isolation of C. perfringens :

The method was applied according to ICMSF
(1978) and identification according to Buchanan
and Gibbons (1975).

* Demonstration of C. perfringens toxin by der-

monecrotic test (Sterne and Batty, 1975).

* Detection of S. aureus enterotoxins:

It was done according to Donelly et al. (1967);
Oda et al. (1979) and Shingaki et al. (1981) using
the SET-RPLA kit for the detection of staphylo-

coccal enterotoxins A, B, C and D.

* Detection of Enterotoxins of E. coli strains:
Preparation of E. coli strains for recovery of en-
terotoxin according to Evans et al. (1973) and Al-
derate and Robertson (1977).

* Petection of heat labile enterotoxin (LT.)
among E. coli isolates:
Serologically using Oxoid VET-RPLA kit for de-

tection of E. coli heat labile enterotoxin.
* Detection of heat stable enterotoxin (ST)
among E. coli isolates according method by

Giannella (1976).

RESULTS

Table (1): Statistical analytical results of isolated microorganisms.

samples Fillet* Shawarma* * Wings*
) Min Max Mean SD Min | Max Mean SD. Min | Max } Mean SD
Microor )
S aureus Ixi0? | L1x10° | 6xt0” | 20x10 | - - - %10 | 5x10°
FE. coli 2.8x10 | 1.5x10° | 7.4x10 [ 1.3x10 7 2.3x10 T - 4 75 285 4.6
Clostridia Bx107 | 7.6x10° | 17.85x107 | 1.6x107 | 4x107 | 3x10° | 8.66x10° | 8.1x10 | L.5x107 | 3.9x10° | 17.3x107 | 3.9x10
* Half-cooked ** Cooked

Data represented as mean + SD
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Table (2): Incidence of isolated microorganisms from chicken meat

products (n = 15).

samples Fillet Shawarma Wings
Microorganisms Ne. % No. | % |} No. | %
S. aureus 4 26.66 0 0 2 13.33
E. coli 200 13.33 3 20.0
C. perfringens 4 2666 | 3 | 200 1 6.66 |
Table (3): Enterotoxin types of isolated S. aureus.
Chicken - No. of isolated | Enterotoxigenic Types of
samples strains strains enterotoxins
Fillet* 4 - -
Shawarma* * - - -
“Wings* 2 1 ABCD

Table (4): Typing of C. perfringens strains (n =15).

Chicken No. of Toxigenic strains Non-toxigenic
samples isolated A D strains

‘ strains No. | % | No. | % | No. %
Fillet* 4 | 25 1 25 2 50
Shawarma** 3 2 66.6 | - - 1 333
Wings* 1 - - 1 100 - -
* Half-cooked ** Cooked
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DISCUSSION

The revealed results gave a profile about the hy-
gienic and microbiological status of some cooked
(shawarma) and half-cooked (fillet and wings)
chicken products and showed that these products
could harbour the food poisoning microorgan-
isms easily and the achieved results must give
more attention to follow up the hygienic rules in
the processing, handling and storage of such

products.

Table (1) showed that the mean count levels of S.
aureus was 6 x 102+ 2.1 x 10 in fillet, while not
detected in shawarma and wings. E. coli record-
ed mean count value/g using (MPN) equals 7.4 x
10 £ 1.3 x 10 and 28.5 £ 4.6 in each of fillet and
wings, respectively. While, the mean count level
of clostridia organisms reached to 17.5 x 102
1.6 x 102,8.66 x 102+ 8.1 x 10 and 17.3 x 102
3.9 x 10 in fillet, shawarma and wings, respec-

tively.

In this regard, Hafez et al. (1987) detected S. au-
reus in chicken meat product (burger) in mean
level count of 4.6 x 103 CFU/g, Hefnawy and
Moustafa (1990) detected S.aureus 1 x 102 in
ready to eat chicken products, while Hashim
(2003) detected 5 x 102 CFU/g. Shabana and Ouf
(2003) found S. aureus in chicken shawarma in
range mean count of 2.72 - 3.36 log count. Ah-
med (2004), Gad (2004), Essa et al. (2004) de-

tected S. aureus mean count reached 6.77 x 103,
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3.8 x 103, 3.8 x 103 and 1.37 x 104 CFU/g from
chicken nuggets, wings, fillet and luncheon, re-
spectively.
For E.coli mean count level, Soriano et al.
(2000) found E. coli from 3 - 2.400 MPN/g, Sha-
bana and Ouf (2003) detected E. coli from chick-
en shawarma in range of 1.94-2.11 log count and
Hashim (2003) found coliform 2.9 x 102 in chick-
en meat product. On the other hand, Warburton et
al, (1988) failed to detected E.coli from pro-
cessed poultry products.

Concerning clostridia organisms Osman (2005)
detected clostridia in a mean count ranged from
2.3 x 102 - 3.3 x 103 CFU/g. while, C. perfring-
ens in count mean range 3 x 102 - 9 x 103 CFU.
On the other hand, Wen and McClane (2004)
failed to detect C. perfringens in chicken product

samples.

As.shown in Table (2) the incidence of S. aureus,
E. coli and C. perfringens were 26.66%, 20.0%
and 26.66% in fillet samples, while in shawarma
was 0.0%, 13.33% and 20.0%, respectively. In
wings samples the incidence represented in
13.33%, 20% and 6.66% for S. aureus, E. coli
and C.perfringens. In this respect, many research-
ers studied and isolated food poisoning microor-
ganisms in different chicken meat products
as; Bryan (1988) found S. aureus (8%), and C.
perfringens (5.2%);
(1990) isolated S. aureus and E. coli at rate of

Hefnawy and Mosutafa
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20% and 10%, respectively. While, Soriano et al.
(2000) found the incidence of S.aureus (7.6%)
and E. coli (8.8%). High incidence (73.6%) re-
corded by Chang et al. (2001) for S.aureus. On
the other hand, Girgis (2002) recorded S. aureus
(7.5%) and E. coli (6.3%). Shaltout (2002) iso-
lated S. aureus and E. coli in rate of 18% and
10%, respectively from hot wings. Shabana and
Ouf (2003) isolated S. aureus from shawarma in
214% and E. coli (7.1-35.7%). Ahmed (2004)
isolated E. coli (20%) and (12%) from fillet and
wings, respectively. While, Sharma et al. (2005)
found E. coli

products. Regarding, C. perfringens incidence

(14%) from meat and chicken

Miwa et al. (1998) found C. perfringens in an
average of 37% from meat and poultry samples,
Osman (2005) isolated C. perfringens in range
10-50% from different chicken meat products,
while, Nasr et al. (2007) isolated C. perfringens
ranging between 8.3 to 14%. In this respect, the
flesh of healthy live poultry is sterile but bacteria
on the skin surface such as S. aureus may con-
taminate the flesh (Avens and Miller, 1970). On
the other hand, Murugkar et al. (1993) studied
poultry and meat product samples and he detect-
ed faecal coliforms, S. aureus and C. perfringens
in all meat products and added that the levels of
coliforms and S. aureus were particularly high in
all products with conclusion that the presence of
such pathogens indicated substandard hygiene

practices during processing, storage and retailing.
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The results in table (3) illustrated that 2 strains of
S.aureus isolated from wings samples were ex-
amined against enterotoxins production and typ-
ing, as a result one strain only (50%) considered
enterotoxigenic and could produce enterotoxin A,
B, C and D types (multiproducer), while we can't
detect any toxigenic S.aureus strains from fillet.
As previously recorded in the results that shaw-
arma is negative for presence of S. aureus and
that may be due to exposure of these samples to
efficient heat treatment (cooked) and avoid of re-

contamination after processing and packaging.

In this respect Adesiyun (1984) found 36% of the
isolated S. aureus strains from chicken were en-
terotoxigenic, while, Zaki (1998) found 54.16%
of S. aureus strains were enterotoxigenic isolated
from chicken meat. Chang et al. (2001) isolated
enterotoxigenic S. aureus at rate of 29.64% from
chicken meat and the same author found that the
enterotoxin type C was predominated. Staphylo-
coccal food poisoning is one of the most common
types of foodborne illness and results from the in-
gestion of enterotoxin produced during growth of
enterotoxigenic strains of S. aureus in food
(Anon, 1986). In the absence of competitors
S. aureus grow better but toxin production ap-
peared to be influenced more by growth tempera-
ture than by bacterial competition (Herten et al.,

1989).

The direct extraction of examined chicken meat

samples (fillet, wings and shawarma) and typing
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for presence of S.aureus enterotoxins showed
negative results (not detected). Sally Rose et al.
(1989) reported that the detection of preformed
enterotoxins (SETs) is therefore important in epi-
demiological studies outbreaks food poisoning
and in routine quality appraisal monitoring of
foods during manufacture. On the other hand,
Wieneke et al. (1993) provided that enterotoxins
were detected in foods in the absence of viable S.
aureus and most contamination took place at

home followed by restaurant and shops.

S. aureus on chicken cuts insured that there is
potential incidence reached to 43.3% (Sliva et al.,
2002). Colombari et al. (2007) stated that strains
of S. aureus isolated from food and food handlers
implicated as the etiologic agent of an outbreak
of staphylococcal food poisoning involving 180

people occurred in Brazil, in April, 1998.

Regarding table (4) the results showed the toxins
typing of C. perfringens strains by /D inocula-
tion in Guinea pigs as follows in fillet 4 strains
isolated were classified as 2 strains toxigenic, one
type A (25%) and the second (25%) type D and
the other two strains (50%) were non toxogenic.
Three strains isolated from shawarma and classi-
fied as 2 (66.6%) type A and one (33.3%) was
non-toxigenic. Only one strain of C. perfringens

type D was isolated from wings.

In this respect, Osman (1999) reported that out of
22 strains of C. perfringens 17 of them provided

Vet.Med.d.,Giza.Vol.56,No.3 (2008)

enterotoxigenic type A, which is usually involved
in food poisoning outbreaks and noticed that all
C. perfringens recovered from cooked products
proved toxigenic and the non-toxigenic were only

allocated to the frozen raw products.

By examination of chicken meat products for en-
terotoxigenicity of C. perfringens. Osman (2005)
found 23% of the strains provided to be toxigenic
while, Nasr et al. (2007) detected 83.9% toxigen-
ic C. perfringens strains and typing as 70.8% type
A and 12.9% were type D. In this regard, Lin and
Labbe (2003) stated that C. perfringens is a lead-
ing cause of bacterial foodborne illness in coun-
tries where consumption of meat and poultry is
high, and not all strains of these microorganisms
possess the enterotoxigenicity. The toxigenic
strains of C. perfringens causes pronounced diar-
rhea and abdominal cramps generally appeared 8-
12 hrs after consumption of contaminated food
(Abigail and Dixie, 1994), and the epidemiologi-
cal reports incriminated C.perfringens as a source
of outbreaks of human food poisoning transmit-
ted through poultry (Mulder, 1997) and (Dalton
et al., 2004).

To prevent C. perfringens infections cooked beef
and poultry meat should be refrigerated promptly
and reheated thoroughly (internal temperature
75°C) before serving (Enan, 2006).

Examination of F.coli isolated strains (8 strains)

for serological identification, the results revealed
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untypable strains, in addition the enterotoxigenic-
ity of isolated E. coli strains for detection of heat
labile (LT) and heat stable (ST) yielding negative
results (non-toxigenic). It is benefit to mention
that the properity of enterotoxigenicity of E. coli
is clearly not restricted to enterotoxigenic sero-
types (Klipstein et al., 1978), and cooked sample
must be free from E.coli according to E.S.
(2000). On the other hand, Sosa et al. (1988) test-
ed 45 strains of E. coli isolated from food for
enterotoxigenicity, and found none produced
thermolabile toxin (LT), while 4 only produced
heat stable toxin (ST). From the public health
point the serotyped E. coli causes human cases
of gastroenteritis, acute infantile diarrhea, sporad-
ic diarrhea in children, food poisoning outbreaks
(Foster, 1987).

It could be concluded that the potentially of some
enterotoxigenic microorganisms (S. aureus, E.
coli and C. perfringens ) that may be present or
harbour the chicken meat products, so that bar-
riers could be put at the processing lines to mini-
mize the likelihood of such organisms surviving
or multiplying to levels which may limit these

products acceptability.
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