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SUMMARY

Thirty samples of pizza randomly collected from
different restaurants and pastfies in Cairo and
Giza governorates were investigated to evaluate
their microbiological quality. The obtained results
indicated that the mean Aerobic plate,
Enterobacteriaceae, Aerobic sporeformers,
Bacillus cereus, Staphylococci, Staph. aureus,
Enterococci, Pseudomonas, Acromonas,
Colifk;rms, Enteropathogenic Escherichia coli
(EPEC) and Yeast & Mold counts per gram were
1.5x10°, 2x10%, 6.1x10%, 2.1x10%, 2.9x10%,
6.1x102 3.2x10%, 2.4x103, 1.2x10%, 9.8x10%, 1x10?

and 6.5x103 respectively.

Pizza was found to be contaminated with newly
emerging food-borne pathogens such as
Aeromonas hydrophila, as well as Salmonella
species. Escherichia coli, Enterobacter
agglonierans, E. coloacae, Citrobacter diversus, C.
Klebsiella
rhinoschleromata were isolated in percentage

freundii, ozaenae and K.
ranged from 3.3 to 20%. However, neither

Listeria monocytogenes nor Yersinia
enterocolitica could be isolated from the

examined samples.

Different genera of molds including; Aspergillus,
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Penicillum, Cladosporium, Alternaria, Mucor,
Fusarium and Scopulariopsis were isoalted from
the examined samples in percentages ranged from
0.94 to 31.13%.

The public health hazards of the isolated
organisms, as well as suggested control measures
were fully discussed in order to improve the

quality of pizza.

INTRODUCTION

Food of animal origin is considered as the main
reservoir for a variety of zoonotic discases rather
than many diseases transmitted from man to man,
through the contamination of food during

preparation, distribution and storage (Hassan,.:

1986 and Yassien & El-Essawy, 1990).

Pizza is considered one of the most popular

products which has been recently introduced to

the Egyptian markets and does not follow any

standard operating procedures. Its price and

production depends on the individual standard

controlled by private producers (Shaltout-et; alj -
1992).

1~ I
it

Pizza may be exposed to contamination with
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different types of microorganisms from the time
of preparation till consumption, probably due to
the absence of good hygienic practice and
personal cleanliness specially in small restaurants.
Furthermore, the ingredients used in
manufacturing as; eggs, milk, meat, meat
products, poultry and poultry products may be
among the major sources of contamination if they

are producted under bad hygienic conditions.

Food of animal origin may be responsible for
certain cases of illness among consumers
specially when organisms of public health hazards
existed. Therefore, strict hygienic supervision in
all steps of production, as well as the use of sound
ingredients, clean equipment, hygienic stores and
healthy handlers are essential to produce
wholesome food (Gork, 1985).

Few attempts have been made to evaluate the
extent of contamination of pizza, so this study has
been caried out to throw light on the microbial
quality of pizza in Cairo and Giza governorates.

MATERIALS AND METHODS

1- Collection of the samples:
Thirty samples of pizza were randomly
collected from different restaurants and pastries
in Cairo and Giza governorates. The collected
samples were transferred in sterile containers
to the laboratory with a minimum of delay to

be microbiologically examined.
2- Preparation of the samples:
Samples were prepared according to the

362

technique recommended by ICMSF (55,
Ten grams from each sample were weiy,
into sterile polyethylene bag, then 90 m! «
strength Ringer solution were added 24 :
bag was blended in the stomacher for 2,
one minute. The bag was then thorouy

shaken just before examination.
3- Enumeration of different types of organisms:

3.1- Aerobic plate count (APC): using the dr,
technique recommended by ICMSF (1978).

3.2- Enterobacteriaceae count: The technigy
adopted by Gork (1976) was applied using li
drop plate method on Violet red bile glucos

agar.

3.3- Aerobic sporeformers count: The technique
recommended by Harrigan and McCance

(1976) was adopted..

3.4- Bacillus cereus count: The method described
by Holbrook & Anderson (1980) was followed
using Bacillus cereus selcctive agar medium.

3.5- Staphylococci count: Baird-Parker medium
was used, and the suspected colonies were
identified according to Balley & Scott (1982).

3.6- Enterococci count: Enterococci selective
differential media (ESD) developed by
Efthymiou & Joseph (1974) was performed.

3.7 Pseudomonas and Aeromonas counts: Using
GSP medium and the technique described by
Kielwein (1969). Suspected Aeromonas
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colonies were isolated, purified and identified

according to Palumbo et al. (1992).

18- Coliforms: The Most Probable Number
(MPN) technique described by APHA (1985)
was used, and the suspected colonies were
isolated, purified and identified according to
Krieg & Holt (1984).

19- Enteropathogenic Escherichia coli count:
The recommended method of ICMSF (1978)

was applied.

310- Yeast and Mold counts: The method
recommended by ICMSF (1978) was
performed using Sabouraud's dextrose agar
with Chloramphenicol. The isolated Molds
were identified according to Domasch et al.
(1980) and Samson et al. (1981).

i Isolation and identification of specific

food-borne pathogens:

{.1- salmonella species: The technique adopted by
(1992) was by
pre-enrichment in trypticase Soya broth with
yeast extract (TSBYE) followed by selective
enrichment in Rappaport medium, and
selective plating on both S. S. and XLD agar.

Flowers et al. uscd

Suspected colonies were purified and identified
according to Krieg & Holt (1984).

£2- Yersinia enterocolitica: The technique
described by Donald & George (1992) was
used by selective enrichment in modified
Rappaport broth before selective plating onto
CIN agar. The suspected colonies were purified
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and identified according to AOAC (1984).

4.3- Listeria species: The prepared samples were
plated onto modified Oxford agar (MOX)
following selective enrichment in Fraser broth
as the technique recommended by APHA
(1992). Suspected purified colonies of Listeriea
species showed positive Gram stain and
catalase test were identified as described by
Lovelt (1987)

RESULTS AND DISCUSSION.

Resutls recorded in table (1) revealed that the
aerobic plate count ranged from 2x10? to 7.2x10°
with a mean value 1.5x10* £ 0.6x10, these results
were nearly similar to those reported by Yassien

& El-Essawy (1990).

the

indicated mean

Table (1) that
Enterobacteriaceae, Enterococci, Coliforms and
EPEC counts 2x10¢ = 0.3x103,
3.2x104+0.4x103, 9.8x102+0.6x102 and 1x10*
+0.2x10! respectively. Yassien & EIl-Essawy
(1990); Sallam et al. (1991) and Idris & Ibrahim

(1995) obtained similar results.

were

Aerobic sporeformers and Bacillus cereus were
present with mean values of 6.1x102 = 0.4x102
and 2.1x102 = 0.1x 102 respectively, which were
in agreement with those reported by Janewyatt &
Guy (1981) and Sallam et al. (1991) . Food
contaminated with aerobic sporeformers and
stored for long period at improper temperature
may be able to cause illness to the consumers. The
ubiquitous nature of B. cereus and its role in food

poisoning are well documented by Trundle et al
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(1979).

From the results recorded in table (1), it is clear
that the Staphylococci count ranged from 1x102 to
1.2x104 with a mean value of 2.9x103= 0.8x102
while the mean Staph. aureus count was 6.1x102
+0.4x10? with a minimum of 1x102 and a
maximum of 6.4x103, nearly the same results were
recorded by Idris & Ibrahim (1995).

Pseudomonas and Aetqmonas species com
isolated as obvious from resulls reported in -
(1) with values ranged from 1x102 1o 3x 0+
1x102 to 3x103, and mean values of 2 411
0.8x102 and 1.2x10%2 and 1.2x102=0 %,

respectively.

Table (1): Statistical analytical results of microbiological counts of the

examined pizza samples

Counts Minimum | Maximum Mean ESM +
APC 2.0x10° | 7.2x10° 1.5x10° 0.6x10°
Enterobacteriaceae 1.0x10? 8.0x10? 2.0x10° 0.3x10°
Aerobic sporeformers 1.0x10? 7.2x10° 6.1x10 0.4x10”
Bacillus cereus 1.0x10? 1.7x10° | 2.1x102 0.1x10%
Staphylococci 1.0x10* | 12x10* | 29x10° | 0.8x10?
Staph. aureus 1.0x10 6.4x10° 6.1x10° 0.4x10?
Enterococci 1.0x10* | 9.2x10° | 3.2x10* | 04x10°
Pseudomonas 1.0x10% | 3.0x10* [ 24x10° | 0.8x102
Aeromonas 1.0x10? 3.0x10° 1.2x10° 0.2x10?
Coliforms 2.3x10* | 43x10° | 9.8x10? 0.6x10?
EPEC 2.3x10° | 24x10° | 1.0x10° 0.2x10"
Yeast and Mold 1.0x10° 1.3x10" | 6.5x10° 0.1x10°

ESM + = Standard Error of the Mean

Table(2) : Incidence of isolated coliforms in the examined pizza samples

Coliforms No. Y *
Escherichia coli 6 20.0
Enterobacter agglomerans 3 10.0
E. coloacae 4 13.3
Citrobacter diversus 2 6.60
C. freundii 1 3.30
Klebsiella ozaenae 1 3.30
K. rhinoschleromata 3 10.0

* Percentage was calculated to the total samples
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Table(3) : Incidence of Listeria, Salmonella and Aeromonas species
isolated from the examined pizza samples

Isolates : No. % *
Listeria species 3 10.00
L. welshimeri 2 06.67
L. ivanovi 1 03.33
Salmonella species 4 13.33
S. enteritidis 3 10.00
S. rubidae 1 03.33
Aeromonas species 6 20.00
A. caviae 3 10.00
A. hinshawii 2 06.67
A. hydrophila 1 03.33

* Percentage was calculated to the total samples

Table(4) : Incidence of isolated Molds in the examined pizza samples

Isolates L Ne... % *

1- Aspergillus 60 56.60
A. flavus CF s 31.13

A. niger 25 23.58

A. fumigatus 2 01.89

2- Penicillum 18 16.98
3- Cladosporium specics 19 17.92
C. herbarium 10 09.43

C. resinae 9 ‘ 08.49

4- Alternaria 3 02.38
5- Mucor 1 00.94
6- Fusarium 1 00.94
7- Scopulariopsis 1 00.94
8- Unidentified 3 02.83

* Percentage was calculated to the total isolates (106) ;
Vet.Med.J.,Giza.Vol.45,No.3(1997) 365
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Although Aeromonas group was detected in 6
samples (20%), only one isolate was identified as
A. hydrophila (3.33%), the other isolates were
identified as A. caviac (10%) and a. hinshawii
(6.67%) (table 3). The obtained results are closely
similar to those reported by Palumbo et al (1985).

Table (2) revealed that Escherichia coli,

Enterobacter agglomerans, E. coloacae,
Citrobacter diversus, C. freundii, Klebsiella
ozaenae, K. rhinoschleromata were isolated in
percentage of 20, 10, 13.3, 6.6, 3.3, 3.3 and 10%

respectively.

The coliforms seem to be implicated in food
illness, E. coli induces severe diarrhea in infants,
cystitis, pyelonephritis and peritonitis as well as
food poisoning among consumers (Park et al.,
1974 and Sinell et al., 1989). Klebsiella species
were incriminated in upper respiratory tract
infection (Banwart, 1979). In addition,
Enterobacter species have been implicated in
acute and chronic diarrheal diseases (Twedt &
Boutain, 1979).

Results tabulated in table (3) revelaed that Listeria
monocytogenes could not be isolated from any of
the examined samples. Other Listeria species
including L. welshimeri and L. ivanovi were
isolated in percentages of 6.67 and 3.33%
respectively. However, none of the Yersinia

species could be isolated.

Salmonella enteritidis and S. rubidae could be
isolated from pizza in a percentage of 10% and
3.33% respectively (table 3). Salmonella is one of

the most important microorganisms which is
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incriminated in food poisoning (Frzize,
Westhoff, 1988).

The presence of indicator organisms in pizz
frequently reliable indication of fay
preparation, handing and sanitation. Moreoy,
presence of Staph. aureus reflects the degree,
contamination of ingredients added after cook;,
(Varnam & Evans,1991). Staph. aureus is uswaj
associated with food poisoning and produc:
thermostable enterotoxin resulting in sevey
mainfestations (Sankaran & Leela 1983) and OIf;
1983).

Inspection of the results in table (1) indicated thy
the mean value of Yeast and Mold count was
6.5x10°+ 0.1x103 . Most of the isolated molds ar;
very important from the public health point of
view. Aspergillus. Penicillum and Fusarium
species which can produce mycotoxin (Kiemeir,
1980) could be isolated from the examined
samples in percentages of 56.6, 16.98 and 0.94%
respectively. Cladosporium which is responsible
for the development of the black coloration on
meat preserved at low temperatures (Lowey, 1980
and Mansour, 1986) was isolated in a percentage
of 17.92%. Alternaria, Mucor and scopulariopsis
could be isolated from the examined samples in
percentages of 2.83, 0.94 and 0.94% respectively
(table 4). The incidence of isolated molds is
similar to that recorded by Saudi & Mansour
(1990).

In conclusion, in order to obtain a finished
product of good keeping quality and safe for
human consumption; strict hygienic measures
should be adopted in all steps of preparation till

Vet.Med.J.,Giza.Vol.45,No0.3(1997)
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-onsumption. These measures require the use of
fresh raw ingredients of good sources, clean
equipment and adequate storage conditions, as
well as personal hygiene and educational training
programs for employers engaged in food

srocessing and handling .
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