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Abstract
Two hundred samples of ready to eat fast food (Kofta, Shawerma, beef burger and sausage)
(50 of each) were collected randomly from different restaurants in kaluobia governorate and
subjected to bacteriological examination for enteric bacteria. Overall the incidence of en-
teric bacteria in the examined samples was (75%) with the isolation of proteus vulgaris in
an incidence of  10,18, 4 and 26 % from examined kofta, shawerma, beef burger and sau-
sage samples, respectively. While 10% of beef burger samples was positive for proteus
mirabilis. Klebsiella azaenae could be isolated from the examined shawerma and sausage
samples with percentages reached 8 and 22, respectively. While the incidence of Klebsiella
pneumonia in the examined kofta, shawerma and sausage samples was 4, 2 and 12%, re-
spectively. Citrobacter diversus could be isolated from the examined kofta and sausage
samples with percentages reached 22 and 16, respectively. While Citrobacter freundii
could be isolated from the examined kofta and beef burger samples with percentage reached
4 and 12, respectively. Serratiamarcens and Enterobactera erogenes could be isolated
from the examined kofta, shawerma and beef burger samples with percentages reached (2, 6
and 4) and (6, 8 and 2), respectively. E.coli could be isolated from the examined kofta, beef
burger and sausage samples with percentages reached 28, 40 and 14%, respectively. Salmo-
nella could not be isolated from any sample.The incidence of pathogenic E.coli serotypes in
the examined ready to eat fast food samples revealed that6, 2, 6,12 and 2% of the  examined
kofta samples were belonged to O151, O159, O86a, O111 and O128, respectively. 14, 8, 8 and
16% of the examined beef burger samples were belonged to O20, O159,O111 and O128, respec-
tively. While 2, 4, 4, 2 and 2% of the examined sausage samples were belonged to O151,
O20, O86a, O111and O128, respectively. The agarose gel electrophoresis of different isolated
Plasmid from E. coli isolates showed that the number of plasmids ranged from 2-
3bands.Where O151, O159, O86a, O111and O128sharing the same band at 23 KBp.O151, O20,
O159 and O128sharing the same band at 8 KBp. O151, O86a, O111, and O128sharing the same
band at 7 KBp at the same time O86a and O111sharing the same bands at 7 and 23 KBp. So
plasmid present in all examined serotypes with percentage reached (100%).
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Introduction
Fast foods are quick, reasonably priced, and
readily available alternatives to home cooked

food. While convenient and economical for a
busy lifestyle (Goyal and Singh, 2007), the
recent trends in eating out among upper soci-
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ety, teenagers and youth have also increased
and the fast food has won the palate of those
groups. These are served as helpful purpose in
official and private meeting, working people at
lunch time and also Tiffin of students of differ-
ent categories etc. But those fast foods may
cause a serious problem when they are con-
taminated with pathogenic microorganisms due
to lack of proper environmental and sanitary
processing, lack of proper hygienic practices
and storage mishandling (CDC, 1990).The
transmission of human diseases through food is
a global problem, particularly in developing
countries where gastrointestinal diseases are
one of the most important causes of morbidity
and mortality. However, food habits adopted
by populations maymitigate or increase the
hazards (WHO, 1968, WHO, 1976 and Ah-
med et al., 2008).Enteric bacteria are faculta-
tive aerobic, Gram-negative, non-spore form-
ing rods that belong to the family Enterobacte-
riaceae (Brenner, 1984). This family is subdi-
vided into a number of genera that include Es-
cherichia, Shigella, Salmonella, Citrobacter,
Klebsiella, Enterobacter, Erwinia, Serratia,
Hafnia, Edwardsiella, Proteus, Providencia,
Morganella, Yersinia. This classification pri-
marily based on biochemical characteristics,
genetic and antigenic properties and patho-
genicity (Blood and Curtis, 1995). The human
gut is the natural habitat for these bacterial
community and these bacteria species partici-
pate in metabolic activities that salvage energy
and absorbable nutrients protect the colonized
host against invasion by alien microbes, and
important trophic effects on intestinal epithelia
and on immune structure and function. They
thus play an essential role in the development
and homeostasis of the immune system
(Guarner, 2006). Although most enteric bacte-
ria were previously considered to be harmless,
there is evidence implicating them in certain
pathological conditions and thus cause health
problems including multisystem organ failure,
colon cancer, diarrhea, enteritis, urinary tract
infections and inflammatory bowl diseases in
humans (Cormican et al., 1998, Goldstein,
2000, Dromigny et al., 2002 and Guenther et

al., 2010).
Diseases usually result through the production
of enterotoxins of which two major types
known as endotoxins and exotoxins have been
identified (Tornadijo et al., 2001). Moreover,
there are other virulence factors that usually
contribute to their pathogenicity. The capsular
polysaccharide, adhesion factors, polysaccha-
ride chains and surface antigens have been re-
ported as putative virulence factors that facili-
tate attachment of bacteria to host cell wall
(Albert et al., 1992 Frankel et al., 1994,
Ridell et al., 1995Tschäpe et al., 1995, Lai et
al., 2000 and Mirold et al., 2001). The mode
of transmission of these pathogens to humans
is through the faecal – oral route hence a num-
ber of outbreaks have resulted from the con-
sumption of contaminated food and/or water
(Borch and Arinder, 2002 and Gudbjorndot-
tir et al., 2004). Plasmids are extra-
chromosomal genetic element which can repli-
cate independently of bacterial chromosome
and play an important role in the spread of an-
tibiotics resistant genes (Towner, 2000 and
Ahmadi et al., 2007). Dharmalingam et al.,
(2003) indicated that many pathogenic bacteria
can survive antibiotic treatment due to the exis-
tence of antibiotic resistant. Also plasmid
analysis has proved a useful method for differ-
entiating isolates (Neuwirth et al., 1996). The
number and size of the plasmids present is
used as the basis for strain identification. This
strain typing technique has been used success-
fully for analysis of outbreaks of nosocomial
infections (Schaberg et al., 1981) and commu-
nity acquired infections (Fornasini et al.,
1992) caused by a variety of species of Gram
negative rods. So, the aim of this work to de-
tect and identify the enteric pathogens which
could be found in the examined ready to eat
fast food samples (kofta, shawerma, beef bur-
ger and sausage), as well as detection of the
plasmid profile of some E. coli isolates.

Material and Methods
Two hundred samples of ready to eat fast food
including (kofta, shawerma, beef burger and
sausage) (50 of each) were collected randomly
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from different restaurants in kaluobia gover-
norate. Each sample was packed in sterile plas-
tic bag and transferred immediately to the labo-
ratory in an ice box with a minimum period of
delay to be examined bacteriologically.
1. Preparation of the samples. Samples were
prepared according to the technique recom-
mended by ICMSF (1978).
2. Bacteriological examination.
Aliquots of 100μl were spread plated onto Sal-
monella-Shigella agar (SSA) (after pre-
enrichment in non- selective medium as buff-
ered peptone water followed by selective en-
richment in Selenite-F-broth) and Xylose Ly-
sine Deoxycholate agar (XLD) plates. This was
basically to increase the chances of isolating
different types of enteric bacteria. The plates
were incubated aerobically at 37°C for 24
hours. Suspected colonies were purified by sub
-culturing on SSA and XLD agar, the plates
were incubated aerobically at 37°C for
24hours. Pure isolates were retained for pre-
sumptive identification and confirmatory bio-
chemical tests.

The criteria used for confirmation of the re-
trieved isolates were based on microscopical
examination of Gram stained smears according
to (Cruickshank et al., 1975),biochemical pro-
filing (Indole production, methyl red, Vogus
Proskauer, Simmon's citrate utilization) and
serological profiling (FAO, 1992 and Garrity,
2001).
Selective isolation of Salmonella species were
done according to (FAO, 1992). Full identifi-
cation of the Salmonella suspect isolates were
done after matching the achieved morphologi-
cal, biochemical and serological results against
standard methods reported by (Garrity,
2001;Kerig and Holt, 1986).
3.Extraction of plasmid of E.coli isolated
according to (Birnboim and Doly, 1979).
3.1. Harvesting of bacteria.
3.2. Alkaline lysis.
3.3. Precipitation by Ethanol.
3.4. RNase.
3.5. Electrophoresis.

Results
Table (1). The incidence of isolated species of Family Enterobacteriaceae in the examined ready to eat fast
food samples (n=50).

SausageBeef burgerShawermaKoftaFast food
Isolated

Enteric bacteria %N%N%N%N

1474020--2814E.coli

261342189105Proteus vulgaris

--105----Proteus mirabilis

2211--84--Klebsiellaazaenae

126--2142Klebsiellapneumoniae

168----2211Citrobacterdiversus

--126--42Citrobacerfreundii

--426321Serratiamarcens

--218463Enerobacteraerogenes
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Table (2). Incidence of pathogenic E. coli serotypes in the examined ready to eat fast food samples (n= 50).

SausageBeef burgerShawermaKoftaFast food

Serotypes %N%N%N%N

21----63O151
(EPEC)

42147---O20
(ETEC)

--84--21O159
(ETEC)

42----63O86a
(EPEC)

2184--126O111
(EHEC)

21105--21O128
(ETEC)

1474020--2814Total

* Percentages were calculated according to the number of examined samples.

Fig (1). The agarose gel electrophoresis of different isolated Plasmid from E. coli bacteria.
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Photo of λ phage digest with Hind III restriction enzyme.

Discussion
Enteric bacteria have been found to cause dis-
eases such as diarrhea, sepsis, meningitis sys-
temic infections, necrotizing enterocolitis, bac-
teraemia, urinary tract infection, gastroenteri-
tis, surgical wound infections in humans
(Alballaa et al.,, 1992, - Hoppe et al.,, 1993,
Maraki et al.,, 1994, Oh and Tay, 1995,
Funke and Rosner, 1995, Tschäpe et al.,,
1995 and FAO/WHO, 2004). These infections
are considered to be opportunistic and would
pose severe challenges in immunocompro-
mised individuals (Albert et al., 1992,
Frankel et al., 1994; Ridell et al., 1995 and;
Tschäpe et al., 1995 and Sofos, 2008). Based
on the aforementioned, it is very important to
determine the incidence of contamination with
these pathogens.
From this study, the incidence of the isolated
enteric bacteria was 10, 18, 4 and 26 % for
proteus vulgaris in the examined kofta, shaw-
erma, beef burger and sausage samples, respec-
tively. While 10% of beef burger samples were
positive for proteus mirabilis (table1).
This agree with that reported by Ahmed
(1988) who detect Proteus spp. in (12.5%) of
sausage samples and (10%) of hamburger sam-
ples. Gobran (1985) isolated Proteus vulgaris
with an incidence of 4(16%) and Al-Mutairi
(2011) who could isolate 6 isolates from a total
of 75 meat product samples. Retrieved isolate
incidence was distributed as 2 (8%) for each of
kofta, sausage and shawerma. While Higher

result was recorded by (Ammar, 2005) who
found Proteus with an incidence of 42.7%
from the total examined meat product samples.
Table (1) also, revealed that Klebsiella azae-
nae could be isolated from the examined shaw-
erma and sausage samples with percentages
reached 8 and 22, respectively. While the inci-
dence of 4, 2 and 12(%) of the examined kofta,
shawerma and sausage samples, respectively
was recorded for Klebsiella pneumoniae.
The recorded data in table (1) agree with that
recorded by Roushdy (1971) who isolated
Klebsiella spp with an incidence of (12%). El-
Khateib (1982) isolated Klebsiella spp from
sausage in incidence of (47.23%). Furthermore
(Gobran, 1985) who isolated Klebsiella spp
from sausage and basterma samples in inci-
dence of (20%). Lofti et al., (1990) isolated
Klebsiella with an incidence of (12%) andAl-
Mutairi (2011)could isolate Klebsiella in dif-
ferent rates of incidence. These incidences
were (16%) in kofta, (4%) in sausage and
(12%) in shawerma.
Citrobacter diversus could be isolated from the
examined kofta and sausage samples with per-
centages reached 22 and 16, respectively.
While Citrobacter freundii could be isolated
from the examined kofta and beef burger sam-
ples with percentage reached 4 and 12%, re-
spectively (Table1).
Serratia marcens and Enterobacter aerogenes
could be isolated from the examined kofta,
shawerma and beef burger samples with per-
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centages reached (2, 6 and 4%) and (6, 8 and
2%), respectively (table 1).
E. coli could be isolated from the examined
kofta, beef burger and sausage samples with
percentages reached 28, 40 and 14%, respec-
tively(table1).
E. coli is a common flora organism in the gas-
trointestinal tract of humans and animals. Most
of them are harmless; however, some are
pathogenic and can cause disease. Diar-
rhoeagenic E. coli strains are categorised into
specific groups based on virulence properties,
mechanisms of pathogenicity, clinical syn-
dromes, and distinct O: H serotypes (Meng et
al., 2001). The six main categories include en-
teropathogenic E. coli (EPEC), enterotoxigenic
E. Coli (ETEC), enteroinvasive E. coli (EIEC),
enteroaggregative E. Coli (EAEC), enterohem-
orrhagic E. Coli (EHEC), diffuse-adhering E.
coli (DAEC) (Nataro and Kaper, 1998).
There are regional differences in the preva-
lence of the different diarrhoeagenic E. coli
categories (Cravioto et al., 1988, Albert et al.,
1995, Ratchtrachenchai et al., 2004 and
Nguyen et al., 2006).
Table (2) declared the  incidence of pathogenic
E. coli serotypes in the examined fast food
samples in which 6, 2, 6,12 and 2% of the  ex-
amined kofta samples were belonged to O151,
O159, O86a, O111 and O128, respectively. 14, 8, 8
and 16% of the examined beef burger samples
were belonged toO20, O159,O111 and
O128,respectively. While 2, 4, 4, 2 and 2(%) of
the examined sausage samples were belonged
to O151, O20, O86a, O111 and O128, respectively.
ETEC ( O128) is considered the common cause
of travelerʼs diarrhea and or / children diarrhea.
It can produce either heat labile (LT) and / or
heat stable (ST) toxins which are mainly attrib-
uted to the colonization factors that are specific
for the host animal species and enable the or-
ganism to adhere to the epithelium of small
intestine (David et al., 1990). ETEC may con-
taminate ready to eat food through asympto-
matic carrier, a person who recovers from an
ETEC infection and continue to excrete the
organism for several months. In developing
countries, also it is revealed that ETEC is often

present in faeces of symptomatic human carri-
ers (Cliver, 1990). The enterotoxigenic proper-
ties were found to be mediated by a plasmid
which may be transmited to other strains of
E.coli, even to other members of Enterobacte-
riaceae (Brill et al., 1979). While, Evans et al.,
(1979) mentioned that enterotoxigenic E.coli
serotypes involved O20, O26, O44, O55, O78,
O114, O119, O124, O125, O127, O128,O142, O158 and
O159.
On the other hand, EHEC (O111) was impli-
cated in outbreaks of diarrhea in young chil-
dren and infants (Evans et al., 1979). Illness
caused by EHEC is typically quite severe
crampy abdominal pain followed by watery
diarrhea, which later on becomes grossly
bloody. Typically, there is little or no fever and
the duration of illness is 2 to 9 days death rate
in some reported outbreaks may reach 36%.
Since 1982, more than 10650 outbreaks of
EHEC were reported in USA (WHO, 1997).
O86 serotype was recorded as enteropathogenic
E. coli (EPEC) while O111 is recognized as en-
terohaemorrhagic E. coli (EHEC) (Varnam
and Evans., 1991). In general, EPEC strains
are the major cause of many infantile diarrhea,
symptoms appear within 12 to 26 hours and
characterized by fever, nausea, vomition and
watery stools, which occasionally contain mu-
cous, but without gross blood (Toledo et al.,
1983). Furthermore, EPEC was implicated in
cases of human gastroenteritis, cystitis, colitis,
pyelonephritis, peritonitis and puerperal sepsis
as well as food poisoning outbreaks (Doyle,
1990). EPEC showed to be the first bacterial
cause of diarrhea in infants and its proportion
may reach 54% (Varnam and Evans, 1991).
The first time infections by E. coli O 151: K-
:H10 were reported from Japan and the Soviet
Union. In 1972 it was included into the interna-
tional antigenic scheme. Since 1976 these
germs were occasionally demonstrated in spo-
radically occurred acute enteritis in the G.D.R.
In autumn 1979, 60 E. coli O 151 strains were
isolated from accumulating cases of gastroen-
teritis in the Rostock district. These infections
not only concerned young children, but also
adults. Microbiological properties of 87 iso-
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lates of this serogroup are described. Biologi-
cal examination of these strains did not result
in symptoms for invasive activity or entero-
toxin production. An indirect reference to the
existence of fimbrial antigens could be ob-
tained by the Evans' method of direct hemag-
glutination. A corresponding hemagglutination
pattern was found out in 60 E. coli O 151
strains tested: mannose resistant hemagglutina-
tion of bovine and chicken erythrocytes. He-
magglutination pattern, association of these
strains with enteritis and antigenic relations of
Salmonellae motivated the recommendation to
integrate these germs into the group of faculta-
tively enteropathogenic E. coli described by
Czirók and Evans. E. coli O 151 strains show
biochemical particularities which can be useful
for identification of these strains (Steinrück et
al., 1980).
The identification of pathogenic enteric bacte-
ria species in any food product indicates that
proper hygiene practices should be imple-
mented during slaughter, processing and han-
dling of these food products. Moreover, it has
been proven that if the hygiene standards im-
plemented during these processes are compro-
mised, there is bound to be contamination
(Dickson and Anderson, 1992). The pres-
ences of these bacteria in meat pose a health
risk on consumers especially those that may be
immune- compromised, the elderly and young
children if not Properly prepared (Sofos,
2008).
In the present study out of 4 isolates of O151, 9
isolates of O20, 5 isolates of O159, 5 isolates of
O86a, 11 isolates of O111 and 7 isolates of O128
we took randomly 6 isolates ( O151, O20, O159 ,
O86a, O111 and O128) to determine their plasmid
profile analysis.
Many important bacterial genes defined as bac-
terial extra chromosomal DNA elements that
replicate autonomously this called plasmids
which have different properties such as resis-
tance to antibiotics, production of exotoxins or
formation of neoplasm in plants (Quinn et al.,,
2002 and Enany et al., 2010).
Fig (1) showed the agarose gel electrophoresis
of different extracted Plasmid from E. coli iso-

lates. The number of plasmids ranged from 2-
3bands. The current study found that O151,
O159, O86a, O111 and O128 sharing the same band
at 23 KBp.O151, O20, O159and O128sharing the
same band at 8 KBp . O151, O86a, O111, and
O128sharing the same band at 7 KBp at the
same time O86a and O111sharing the same bands
at 7 and 23 KBp. So plasmid present in all ex-
amined serotypes with percentage reached
(100%).This agree with the result reported by
Reddy et al., (2012) who proved that  Plasmid
profiling of  all isolates of E. coli contain plas-
mid DNA. Most of the isolates have from 1 to
3 plasmid bands. On the other hand Adziety et
al., (2013) recorded that plasmid DNAs were
detected in 93% (51/55) of the E. coli isolates.
Thus 4 isolates or 7% of the E. coli did not
harbor plasmid DNAs. Furthermore, 17 E. coli
isolates (31%) harbored 3 plasmid DNAs, 11
isolates (20%) harbored 2 plasmid DNAs, 10
isolates (18%) harbored 1 plasmid DNA, 6 iso-
lates (11%) harbored 4 plasmid DNAs, 5 iso-
lates (9%) harbored 5 plasmid DNAs, 1 isolate
(2%) each harbored 6 and 7 plasmid DNAs.
Plasmid DNA sizes vary among the E. coli iso-
lates. The largest plasmid DNA size was 81.5
kb and was detected in only one E. coli isolate.
Thirty three (33) E. coli isolates harbored one
or more plasmid DNAs that were >23.13 kb.
Plasmid DNAs of the smallest size <2 kb were
present in two isolates.
In this study the 7 and 8 KBP could be a result
of the same plasmid that shows different states
of supercoiling.
In plasmid profile analysis the number and size
of plasmids is away for better identification of
bacterial strains. Application of plasmids pat-
terns for strains containing multiple plasmids is
more useful. When the number of plasmids
was fewer than three, the power of plasmid
pattern for distinction of strains decreased
(Tobatabaei and Mehrabian, 2011). In this
study the number of plasmid in isolated strains
was few but plasmid profile analysis indicated
that most serotypes contained a plasmid with
size 23 KBp which can be considered as a
common characteristic of E. coli serotypes iso-
lated from fast food in this area.
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Conclusion and recommendations
1-Different enteric bacterial species were iso-
lated and positively identified in all examined
ready to eat fast food samples (kofta, sha-
warma, beef burger and sausage) so different
precautions should be applied as:
-Thorough cooking of food to an internal tem-
perature at least 74oC to prevent food borne
illness.
-Hygienic awareness should be applied for per-
sonnel whom involved in handling and prepar-
ing of food at factories, home or restaurants.
-Utensils and equipments used in cooking
should be cleaned and sterilized.
-Washing hands and utensils, as well as sur-
faces, using clean cloths or towels after each
contact with raw food.
-Periodical medical examination of persons
sharing in handling and cooking.
2-Plasmid profiling analysis supplies a quick
and relatively easy method to fingerprint bacte-
rial strains and to study their spread.
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توصیف بعض المیكروبات المعویة فى بعض الوجبات السریعة الجاھزة للأكل مع إجراء البلازمید بروفیل 
للمیكروب المعوى

ایمان فرید شرف-دالیا عاطف سالم -ابتسام محمد محمود فرید 
الدقى-و صحة الأغذیة بمعھد بحوث صحة الحیوان) البكترولوجى( قسم السیرولوجى 

الملخص العربى
50) (  --الشاورما–الكفتة (  تم تجمیع عدد مائتین عینة عشوائیة من الوجبات السریعة الجاھزة للأكل 

)  من كل نوع
بكتریولوجیا لمعرفة مدى تواجد المیكروبات المعویة  و كانت نتائج العزل تواجد ھذه المیكروبات بنسب مختلفة فى ھذه الوجبات و 

,  ,  الكلیبسیلا اذینى,  البروتیس ماریبلس,  المیكروبات المعزولة شملت على البروتیس فیلجارس
,  سیراتیا مارسینس,  السیتروبكتر فریندى,  دیفیرسیس

,O151( .  من العینات المفحوصة O20, O159, O86a,
O111,O128)

,O151(عدد من البلازمیدات فى كل عترة واشتراك المعزولات  O159, O86a, O111, O128)130‚23
,O151(نیتروجینیةو اشتراك  O20, O159,O128) 8فى الوزن الجزیئى )O151, O86a, O111, O128)

قاعدة نیتروجینیة7الوزن الجزیئى 


