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ABSTRACT

Fifty samples of fried chicken and chicken burger sandwiches and
nuggets were collected from different fast food restaurants in
Alexandria province and examined bacteriologically to isolate and
enumerate pathogenic spore forming bacteria. Bacillus cereus
(aerobic spore formers) could be isolated with a percentage of 68%
and with an average count of 1.2 x 10° cfu'g while Clostridium
perfringens (anaerobic spore formers) could be isolated with a
percentage of 12% and w{rh an average count of 1.7 x 10 cfu/e. The
isolated bacteria were identified microscopically and biochemically,

and the public health hazard of the isolated microorganisms were
discussed.
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INTRODUCTION

Bacterial food poisoning is the most common cause of food
borne illness all over the world. The temperature range in which
most bacterial grow is between 5° - 60°c so cooked foods should
not be kept in this danger zone for longer time than those
absolutely necessary. A large number of food poisoning bacteria
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may be present and cause illness, therefore illness can be
prevented by (1) controlling the initial number of bacteria present.
(2) preventing the small number from growing, (3) destroying the
bacteria by proper cooking and (4) avoiding re-contamination.

Recently, a wide spread of fast food restaurants chains are
taking place in Egypt which encouraged a large number of people

from different ages leading to incidence of many food poisoning
cases.

Aerobic spore forming bacteria are widely spread in nature
and gains entrance into foods either through contaminated utensils
or from the surrounding environments (Wong et al., 1988).

Bacillus cereus is a Gram- positive, spore forming, motile,
aerobic rod and commonly found in soil, water and foods. It is the
most important cause of food poisoning from the genus Bacillus
(Toril Lindback et al, 2004). The heat resistance of B.cereus
spores and its non fastidious nature facilitates its survival and / or
growth in a wide variety of foods (Shinagawa, 1990). Chicken and
its products were the most frequently implicated food sources for
Bacillus food poisoning in Ireland (Wilson er al., 1993 ).

Presence of anaerobic spore formers in food could be
attributed to bad quality of raw materials and additives, insufficient
heat treatment, unsatisfactory sanitation during handling, processing
and storage (ICMSF, 1996). Processing temperature can not Kill
all anaerobic spore formers,” but it may stimulate some of these
spores to germinate and Kills the competing organisms, on the
other words, the oxygen derived off during cooking rendering the
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conditions suitable for anaerobic spores to survive and they can

germinate when the temperature is favorable (Davis and Board,
1998).

Clostridium perfringeiis is a Gram™= positive, non motile
spore forming anaerobic rod, it is widely distributed in soil,
sewage, stool samples and intestine of animals and human (Steele
and Wright, 2001). Anyone can get C. perfringens food poisoning
by eating food stored in a large quantities at room temperature at
schools, camps, bankets and buffets (Martel et al., 2004).

C. perfringens type A is usually involved in food poisoning
outbreaks (Gilbert, 1983), it is considered as the third leading
cause of food poisoning in the USA (Bos ef al, 2005) and one of
the four most important bacterial agents causing food poisoning
due to its ubiquitous nature, ability to contaminate carcass
intravitally, thermal resistance of spores, relatively short generation
time at high incubation temperature, survival in chilled and frozen

meat and ability to overcome stomach acid barrier (Naravan,
1982).

Recently, many famous fast food restaurants chains
including chicken and its products are taking place in Egypt and
attract many people from different ages. Preparing large
quantities of foods through the day which can be contaminated by
food handlers or stored in an incorrect temperature and reheated
insufficiently - when demand, which give the chance for spore

forming bacteria to survive leading to food poisoning cases.
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So, the present study was carried out to investigate some

spore forming food poisoning bacteria in some ready-to-eat
chicken and its products produced by such restaurants to detect
the hygienic status of such products and concluded the hygienic
measures to be followed to protect the consumers. The present
study aimed to: (1) isolate and enumerate B. cereus as an aerobic
spore formers, (2) isolate and enumerate C. perfringens as an

anaerobic spore formers in some ready-to-eat chicken and its
products.

MATERIAL AND METHODS

1- Collection of samples:

A total of 50 random samples of fried chicken and chicken burger
sandwiches and nuggets were collected from different fast food
restaurants. .in Alexandria province and transported immediately to
Animal Héaith Research Institute, Alex. Lab, department of bacteriology
in its original containers with a minimum of delay for recovery of

Bacillus cereus and Clostridium perfringens contaminating such
products.

2- Preparation of the samples (APHA.1992):

Twenty five grams of each sample were homogenized in 225 ml
sterile buffered peptone water 0.1% (Oxoid) using sterile blender
(homogenizer type MPW-302 Poland) to provide a dilution of 107", then
further serial dilution were prepared up to 10°°.
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3- Isolation and enumeration of B. cereus (Health protection Agency,
2004):

0.1 ml from each dilution was spread over previously dried surface
of Peptone Egg Yolk Polymyxin Bromothymol Blue Agar (PEMBA)
(Biolife) plates using a sterile bented glass rod for each plate then left to
dry and incubated at 30" ¢ for 24-48 hours.

The presumptive B. cereus colonies that having the following
characteristics were counted: crenate, about 5 mm in diameter, turquoise
blue in colour surrounded by a distinct opaque zone of egg yolk
precipitation of the same colour as the colonies then subculture and
confirmed microscopically as large Gram- positive bacilli in short-to-
long chains, spores are ellipsoidal, central to sub terminal, and don’t
swell the sporangium, and biochemically by glucose fermentation,

Voges Proskauer reaction, nitrate reduction, Haemolysis on blood agar
and Motility test.

4- Isolation and enumeration of Clostridium perfringens (ISO 7937-
2004):

1 ml from each dilution was inoculated into a sterile petridish, then
10-15 ml of Treptose Sulphite Cycloserine Agar (TSC) (Biolife) at 44-
47'¢ poured and mixed with the inoculum and left to solidify. 10 ml of

the same medium (2™ laver) was added, incubated under an anaerobic

conditions for 24 hours at 37 c.

The characteristic colonies (black colonies) were counted in each
plate then subcultured to be confirmed microscopically as a Gram-

positive short rod, arranged in pairs or short chains with rounded or
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sometimes pointed or square end posses a single endospore (Health
Protection Agency, 2008), and biochemically (Willis, 1977) by nitrate

reduction, gelatin liquefaction and motility test.

Statistical analysis of the results was performed using T test and
analysis of variance (ANOVA test) (Snedecor and Cochran, 1989).

RESULTS
Results were tabulated in the following 2 tables:

Table {1}; Bacillus cereus isolated from ready-to-eat chicken and chicken

products:

. :
n| +ve Yo Min Max Average
TR NS W i 80 1x10 3x10° 1,4110‘I
- Chicken burger 12 2 16.7 1x10° 1x10° I 1x10°
I-Nugge:ts 8 8 100 1102 l 2x10* | 7.8x10°

Total I s | 3 I 68 l 1x10* | 3x10 mxm‘l
L

Table (2): Clostridium perfringens isolated from ready-to-eat chicken and
chicken products:

| Type of the =._I

i No. + ve %o Min Average
examined samples I
- Fried chicken 30 2 6.7 2x10 I 2x10 2x10
- Chicken burger 12 4 333 I 1x10 2x10 1.5x10
- Nuggets 8 H - | - - -
I Total 50 6 12 1x10 2x10
— ! — —
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,\ DISCUSSION

Ready-to-eat (RTE) foods poultry meat and have been documented
to serve as vehicle for several bacterial pathogens and food borne
outbreaks have been associated with the consumption of contaminated
RTE foods (Guerra et al., 2001; Borch and Arinder, 2002;
Gudbjornsdottir et al., 2004).

Bacillus cereus is one of pathogenic aerobic spore forming bacteria
causing food poisoning. It can give rise to two distinct forms of food
borne illness, the diarrhoeal type is caused by three different heat-labile
enterotoxin produced during its vegetative growth in the small intestine
after ingestion and the emetic type is due to production of a heat-stable
emetic toxin (cereulide) during growth in foods (Cecilie et al., 2005), the

diarrhoeal type has been associated mostly with meat and poultry (Doyle,
1988).

Table (1) showed that B. cereus could be isolated from the
examined samples with a percentage of 68 % and with counts ranged
from 1 x 10% to 3 x 10" cfu/g with an average of 1.2 x 10* cfu/g. Nearly
similar results were reported by Kamat ef al. (1989) with a percentage
of 80 % from chicken and meat products with counts ranged from 2 x 10
to 5 x 10° /g; Vazgecer et al. (2004) with a percentage of 48 % and had a
count less than 10° /g for cooked chicken déner kebab, and Mira and
Abuzied (2006) who could isolate it from all ready-to-eat chicken -
products samples.
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The symptoms of Clostridium perfringens food poisoning which
include watery diarrhea, intense abdominal pain, gas gangrene and
inflammation have been attributed to a protein enterotoxin produced by
the organism in the intestine (Tee and Tan, 2005). The neurotoxin
produced by the organism causes also necrotic enteritis in animals and
human (Wise and Siragusa, 2005).

Table (2) showed that C. perfringes could be isolated from the
examined samples with a percentage of 12 % and with counts ranged
from 1 x 10 to 2 x 10 cfu/g with an average of 1.7 x 10 cfu/g; the
microorganism could be isolated by Vazgecer et al. (2004) with a
percentage of 7 % from chicken déner kebab.

The obtained results indicated that there is a public health hazard
from consuming ready-to-eat chicken and chicken products produced by
such fast food restaurants which contaminated with these serious

pathogenic bacteria so there are some recommendations must be
followed to prevent such hazard that include:

(1) Proper cooking of the raw materials to a temperature sufficient to

kill bacterial spores.

(2) Avoid re-contamination of cooked products by handlers by
following the hygienic measures.

(3) Serving of cooked products immediately or keeping in a
temperature below 5° or above 60° and reheated to 75° prior to
serving.

In addition, authorities must pay attention to such establishments in
order to protect the consumers.
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