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INTRODUCTION
The major concern for street foods is their microbiological safety. This because vending process is done in poor sanitation 

places. In some African countries Street foods have been found to be contaminated of public health concern pathogens such as 
fecal coliforms, Staphylococcus aureus, Salmonella sp., Bacillus cereus and Escherichia coli [1].

For example a recent recall of processed meats products by a leading food processor in Trinidad, West Indies assured the 
need for safe and sanitary handling of street- foods. Some consumers may cut purchases of certain street-food items or avoid 
consuming them because of fearing from food borne pathogens [2]. Thus, they need to be informed always about their food and 
how it is prepared and handled particularly for fast meal and ready-to-eat foods.

Salmonella spp. cause one of the most important food borne disease in the world called Salmonellosis [3]. Enterobacteriaceae 
bacteria are a gram-negative bacilli that inhabitants normally the gastrointestinal tract of humans, birds and animals [4]. These 
organisms are a common indicator of fecal pollution and thus possible presence of other pathogens that cause wide diverse of 
infections. This family includes more than 70 genera but, Escherichia coli, Klebsiella species, and Enterobacter species were the 
most commonly reported by CDC's National Healthcare Safety Network (NHSN) surveillance system [5].

The pathogen can transmitted from animals/birds to humans, through meat, water, poultry and eggs [6]. Salmonella has a 
large number of serotypes that can cause different types of diseases in different hosts. Some serotypes such as (S. typhi and S. 
gallinarum) are host adapted, while others such as (S. typhimurium and S. enteritidis) may cause disease in a variety of hosts. 
This pathogen is able to invade cells, including cells from gut epithelium, but not exclusively them and thus cause the disease [7,8].

Foodborne Salmonellosis continues to be a significant public health problem. Meat and its products have been associated 
with outbreaks caused by Salmonella, Shigella and E.coli O157:H7 [9]. Pathogenic bacteria may contaminate the carcasses during 
slaughter, and thus pathogenic bacteria may distributed during preparation/processing of meat and meat products materials 
[10]. In addition, human Salmonellosis has been recognized due to consumption of raw or improperly pasteurized milk and milk 
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ABSTRACT

A total of seventy Sandwiches of meat and meat products were 
randomly collected randomly from the street-vendors and food shops 
located in different places in Cairo. All samples were examined for 
the presence of Salmonella spp. and fecal pollution indicators using 
the conventional examination methods (classic selective media), 
chromogenic media, and rapid food-system kits.

Results indicated that 20-70% of the examined samples were 
fecal contaminated with populations ranged from 17x102 to 36x102 

cfu/g. Moreover, 20-40% of the examined samples, depended on the 
type of sandwich and the method used for analysis, were found to be 
contaminated with Salmonella spp. with counts ranged from 7x102 
to 26x102 cfu/g. Confirmation of Sixty-eight predominant isolates 
of Salmonella spp picked up from classic media and other ninety-six 
isolates picked up from the chromogenic media was done using the 
biochemical tests, rapid kits, Hi Salmonella identification kit and Hi 
Salmonella latex test kit. Results of the identification/confirmation 
demonstrated that chromogenic medium was the most efficient for 
isolation of Salmonella spp from the examined samples.
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products [11]. Although the heating kills the pathogens, the heated food may become re-contaminated by food handlers or from 
cross contamination with raw materials, during processing, marketing or through food service operations. 

This work was done to examine sandwiches of meat and meat products, vended in Cairo streets, for the presence of 
Salmonella spp. and fecal pollution indicators using the conventional examination methods (classic selective media), chromogenic 
media, and rapid food-system kits.

RESULTS AND DISCUSSION
A total of seventy sandwiches of street-vended, meat products including ten samples each of hawawshi, kofta, burger, liver, 

sausages, luncheon and shawerma, were microbiologically investigated. Results indicate the incidence of Enterobacteriaceae, 
Coliform group and Salmonella spp. in different meat products using classic, chromogenic method and food system as shown in 
Table 1. Results revealed that, Enterobacteriaceae group bacteria were detected in 50, 60, 60, 60, 20, 70 and 40%, and ranged 
from 25x102 to 50x102 cfu/g for with an average count of ca 102 cfu/g of sausages, liver, kofta, burger, hawawshi, luncheon and 
shawerma sandwiches, respectively. These results are in harmony with Bezerra et al. [12] who reported that 31.4% of hamburgers 
examined harbored coliform group bacteria and thus were not valid for human consumption.

Also, Table 1 showed that coliform group were detected in 30, 50, 40, 60, 20, 70 and 30%, with an average count of ca 
102 cfu/g of sausages, liver, kofta, burger, hawawshi, luncheon and shawerma sandwiches respectively. The obtained results 
reveal the highest coliform contamination percentage was observed in luncheon sandwiches (70%) while, hawawshi sandwiches 
contained the lowest contamination (20%). This prove that coliforms bacteria group still considered strict indicators for assessing 
general hygienic status of food contact surfaces [13].

Therefore, high coliform fecal contamination as presented by Gari, et al. [14] and Bezerra, et al. [12] and shown by the obtained 
results emphasize the importance of food coliform testing as general hygienic indicator for food and food contact surfaces as 
reported by Jackson, et al. [13].

Salmonella spp., the most hazardous particular bacterium of Enterobacteriaceae group, was detected count cfu/g in the 
examined meat product. Using the classic selective medium, Salmonella spp. was isolated from 20, 30, 30, 20, 20, 20 and 
30% for sausages, liver, kofta, burger, hawawshi, luncheon and shawerma sandwiches with in average count of ca 102 cfu/g 
respectively. Results in Table 1 indicate that higher contamination percentages were observed in liver, kofta and shawerma 
sandwiches while, lower contamination percentage in other kinds of meat sandwiches.

In Trinidad and Tobago, CAREC [15] stated that, improper preparation and handling of foods at factories of processing as well 
as establishments are the main factors of Salmonella outbreaks and salmonellosis [16].

Table 1. Incidence of Enterobacteriaceae, Coliform group and Salmonella spp. in different meat products using classic, chromogenic method 
and food system.

Type/no. of samples

Enterobacteriaceae Coliform group

Salmonella spp.
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Sausage sandwiches (10) 5(50%)* 35x102* 3(30%)* 36x102* 2(20%)*
3(30%)**

15x102*
18x102** 4 40%

Liver sandwiches (10) 6(60%)* 50x102* 5(50%)* 34x102* 3(30%)*
4(40%)**

12x102*
20x102** 5 50%

Kofta sandwiches (10) 6(60%)* 46x102* 4(40%)* 34x102* 3(30%)*
4(40%)**

15x102*
23x102** 6 60%

Burger sandwiches (10) 6(60%)* 31x102* 6(60%)* 22x102* 2(20%)*
4(40%)**

10x102*
11x102** 4 40%

Hawawshi sandwiches (10) 2(20%)* 25x102* 2(20%)* 17x102* 2(20%)*
3(30%)**

7x102*
11x102** 3 30%

Luncheon sandwiches (10) 7(70%)* 45x102* 7(70%)* 33x102* 2(20%)*
3(30%)**

14x102*
26x102** 4 40%

Shawerma sandwiches (10) 4(40%)* 30x102* 3(30%)* 21x102* 3(30%)*
3(30%)**

11x102*

23x102** 3 30%

*Classic method, ** Chromogenic method.
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With regard to the food system method, rapid miniaturized biochemical kits for food microbiological testing, data in Table 
1 reveal that the Salmonella contamination percentages ranged from 30% to 60% due to the different types of meat products. 
Moreover, since, the highest contamination percentage was obtained for kofta sandwiches while, hawawshi and shawerma 
sandwiches contained lower contamination percentage.

In this regard, some authors reported that Food-Systems kits proved to be efficient, as a rapid microbiological test, but not 
for testing food poisoning incriminated foods or the ready to eat foods [17-19]. Our results are in accordance of theses researchers.

As a general conclusion, as shown from Table 1, chromogenic media gives higher results for positive samples than the 
traditional classic media. The same was true, when comparing the results of positive samples obtained by chromogenic media 
and the food system kits, as we found that the percent of positive samples detected by the food system kit were higher than those 
detected by the chromogenic media Table 1. 

When taking into consideration that the food system kits allow the detection of the bacteria, depend on some biochemical 
reactions, however the chromogenic media detect the bacterial cell itself and allow isolation of the detected strains. This criterion 
may give more preference to the use of chromogenic media. Thus, using the chromogenic media used for detection Salmonella spp. 
may have several advantages such as low cost, lower processing time and less cross-contamination than the other used methods [20]. 

Sixty eight isolates were picked up from the selective agar media, of the positive examined samples, (classic methods, 
Salmonella and Shigella agar), and exposed for identification/confirmation as Salmonella typhimurium, sources and numbers of 
these isolates are presented in Table 2.

In the same time, (96) isolates picked up from the chromogenic media including HiChrome Salmonella Agar were subjected 
to the same purpose of confirmation /identification. Sources and numbers of these isolates are presented in Table 2. All the 
aforementioned isolates were identified according to their morphology, physiological and biochemical characteristics. However, 
only 20 Salmonella spp. isolates (8 from classic and 12 from chromogenic media) from Sausage sandwiches, were subjected for 
more confirmation and identification process using additional kits, Hi Salmonella identification kit and Hi Salmonella latex test kit. 
The obtained results confirm again, that chromogenic medium still to be the most efficient media for isolation of the investigated 
pathogens from meat products.

Table 2. Identification of Salmonella spp. isolated from meat product sandwiches using classic and chromogenic methods.

Type/no. of samples No of samples (Positive samples) Listeria spp. isolates Listeria monocytogenes strain

Sausage sandwiches 10(2)*10(3)** 8*12** 3*7**

Liver sandwiches 10(3)*10(4)** 12*16** 4*9**
Kofta sandwiches 10(3)*10(4)** 12*16** 6*10**

Burger sandwiches 10(2)*10(4)** 8*16** 3*9**
Hawawshi sandwiches 10(2)*10(3)** 8*12** 3*8**
Luncheon sandwiches 10(2)*10(3)** 8*12** 4*7**
Shawerma sandwiches 10(3)*10(3)** 12*12** 3*7**

Total 70 68*96** 26*57**

The Egyptian guideline standards numbers 1114, 1688, 1972 and 3492 issued in 2005 as well as number 1473 issued in 
2007, specified for meat products, stated that the examined products should be free from any pathogenic organisms. 

According to these microbiological specifications of the Egyptian standards, most of the examined meat product sandwiches 
(75.7%) were found to be accepted, due to the presence of Salmonella typhimurium. However, only 24.3% of samples were found 
to be not accepted by these standards (Table 3).

Table 3. Final assessment of meat product according to Egyptian standards for Salmonella typhimurium.

Rejected samples (%) Accepted samples (%) No. of samples Meat product
2 (20%) 8 (80%) 10 Sausage sandwiches
3 (30%) 7 (70%) 10 Liver sandwiches
3 (30%) 7 (70%) 10 Kofta sandwiches
4 (40%) 8 (80%) 10 Burger sandwiches
2 (20%) 8 (80%) 10 Hawawshi sandwiches
2 (20%) 8 (80%) 10 Luncheon sandwiches
3 (30%) 7 (70%) 10 Shawerma sandwiches

17(24.3%) 53 (75.7%) 70 Total

Over all the obtained results of this study indicated that meat product sandwiches, sold in different location of Great-Cairo 
Governorate, showed high degree of coliform and Salmonella contamination and though they can poses a serious challenge to 
the consumer. 
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CONCLUSION
The obtained results may highlight the need of strict applying the badges issued by the Egyptian Public Health Authority of 

the Ministry of Health. Other issues such as the critical control points should be taken into consideration to prevent the cross 
contamination from the raw products to ready-to-eat food. Use of right / adequate time for cooking / preparing the final food product, 
avoid recontamination of the final food by surfaces previously contaminated with the raw meat, refrigeration and properly storage of the 
final food product may help to avoid contamination by such investigated pathogens. Also, street vendors should be monitoring regularly 
by food inspectors and media should play a role to educate both vendors and consumers on how to deal with food safety issues.
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