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ABSTRACT 

 
Ready-to-eat foods are popular consumed in the world including Egypt. It could be easily contaminated with 

various Food-borne pathogens and thus could be a main source of food-borne illness. Meat and meat products are 
considered as an excellent source for supporting growth of such pathogens. The present study was intended to monitor 
the microbiological quality of twenty sandwiches of ready-to- eat liver (kibda) and minced meat (hawawshi) sold in Egypt. 
Food samples were analyzed for the presence of coliform bacteria, Escherichia coli O157:H7, Salmonella spp, Listeria 
monocytogenes, Bacillus cereus, as well as the presence of coagulase-positive Staphylococcus aureus and their ability to 
produce various types of enterotoxins. Coliform bacteria were detected in 40% and 20%, E. coli O157:H7 in 20% and 10%, 
Sallmonella spp. in 30% and 20%, L. monocytogenes in 30 % and 10%, while B. cereus was detected in 60% and 40% of the 
liver and minced meat sandwiches respectively. Although the coagulase- positive S. aureus was detected in 40% of liver 
and 20% of meat sandwiches but none of these isolates was able to produce any type of staphylococcal enterotoxins. 
Measures to control the quality of the raw material, environmental and hygienic conditions during preparation and serving 
of these foods should be undertaken. 
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INTRODUCTION 

 
Ready-to-eat foods are popular consumed all over the world including Egypt. These foods are well 

appreciated by consumers because of their taste, low cost, nutrient value and ready availability for immediate 
consumption [1]. In Egypt, Ready-to-eat foods are commonly sold in restaurants however a great part of these 
foods are vended in streets by street vendor where foods are not effectively protected from dust and flies. 
Moreover, the safe food storage temperatures are difficult to maintain[2,3]. Consequently, these foods could 
be easily contaminated with various food-borne pathogens and thus could be a main source of food-borne 
illness. Meat and meat products including liver are nutritious meals for the consumer since it consider as an 
excellent source of high quality animal protein, vitamins, and certain minerals [4]. In the same time, they are 
considered an ideal culture medium for growth of many organisms, including food-borne pathogens, which 
can contaminate foods during the preparation process by the food handlers [5-8]  

 
           Thus, there is potential health risks associated with consumption of these foods. The most common 
food-borne pathogens of major concern, to public health, in ready-to-eat foods are coliform bacteria as 
general indicator for fecal pollution, and in particular Escherichia coli O157:H7, Salmonella spp, Listeria 
monocytogenes and Bacillus cereus as well as the presence of coagulase-positive Staphylococcus aureus and 
their ability to   produce various types of their enterotoxins.[9-11]

 

 

Consequently, questions have been raised about the safety and microbiological quality of these 
sandwiches since such prepared foods are considered to be susceptible to post-preparation contamination by 
pathogenic bacteria.[12,13] In Egypt, there has been little information regarding the incidence of street-food 
related diseases. 

 
This study was done to evaluate the microbiological quality of the ready-to-eat minced-eat 

(hawawshi) and liver (kibda) sandwiches sold in Qalubiya, Egypt. The presence of coliform bacteria, Escherichia 
coli O157:H7, Salmonella spp, Listeria monocytogenes, Bacillus cereus as well as the presence of coagulase-
positive Staphylococcus aureus and their ability to produce various types of their enterotoxins was 
investigated. 

 
MATERIALS AND METHODS 

 
Food Samples:  
 

A total of twenty samples of ready- to- eat liver and hawawshi sandwiches were randomly collected 
from street-vendors and food shops in Qalubiya, Egypt including ten samples each. The samples were collected 
under aseptic conditions, placed in plastic bags, stored in cool box and transferred to the laboratory. All 
samples were examined the same day of collection. 
 
Sample preparation: 
 

Twenty-five gm. of each sample was mixed, homogenized in sterile mixer and diluted with 225 ml 
buffered peptone water .Ten-fold dilutions of homogenates were prepared and subjected to all the 
microbiological analysis.[14] 
 

Microbiological analysis: 
 

Liver and hawawshi samples were analyzed for the presence of coliform group using violet red bile 
agar medium, plates were incubated for 24 hrs at 35°c, Escherichia coli O157:H7 by spreading 0.1 ml of the 
sufficient dilution onto plates of sorbitol MacConkey agar medium which were incubated at 35°C for 24 hrs. 
 

Listeria monocytogenes was analyzed by mixing 25 g of each sample with 225ml Listeria selective 
enrichment medium, in 500 ml flasks, and incubated at 30°c for 7 days. Serial dilutions were made and plated 
onto Oxford agar base supplemented with Listeria supplement and incubated at 35°c for 48 hrs. 

 
Salmonella spp. were detected by mixing 25 g of each sample with 225 ml of sterile buffer peptone 

water and incubated at 35°c for 24 hrs. One ml mixture was transferred to 10 ml selenite cystein broth and 
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incubated at 35° c for 72 hrs. Then, serial dilutions were done, plates onto Salmonella &Shigella agar and 
incubated at 35° c for 24 hrs. Bacillus cereus by the surface plating technique onto the Bacillus cereus agar 
medium, supplemented with polymyxin B and egg yolk. 

 
Staphylococcus aureus was detected using Baird-parker media (Oxoid) supplemented with egg yolk 

and potassium tellurite. Plates were incubated at 37°c for 48 hrs. Typical colonies were identified by 
morphology, catalase and coagulase production [14]. Randomly, two confirmed isolates, isolated from each 
positive food sample, were serologically tested for their ability to produce enterotoxin A, B, C and D by the 
Reversed Passive Latex Agglutination technique, as recommended by[15,16] using Oxoid SET-RPLA (a kit for 
the detection of staphylococci enterotoxins A, B, C and D manufactured by Denka Seiken Ltd, Japan for Oxoid 
Ltd). 

 
Identification of isolates:  
 

Three to five suspected isolates of each organism, isolated from each positive sample, were subjected 
for identification using the microscopic examination as well as their chemical and biochemical confirmation 
tests [14, 17]. 

 
  

RESULTS AND DISCUSSION 

 
The microbiological quality of ready to-eat sandwiches of liver and minced meat depend greatly on 

the initial quality of the used materials and the other ingredients. Other factors may include the efficacy of 
cooking process and proper sanitary practices for personnel and cooking/processing utensils[18]. Even though 
their ingredients reach a temperature that is ideal to ensure that the food is cooked thoroughly, cross-
contamination during preparation of these sandwiches could be traced back to the use of uncooked green 
vegetables and unhygienic handling[19]. The results of the microbiological analysis of the minced meat 
(hawawshi) and liver sandwiches are presented in tables (1). The presence of Coliform group in the 
investigated sandwiches is an indicator of the fecal pollution.  As seen from table 1, four samples of liver 
sandwiches, representing 40% of total samples, and two samples of hawawshi sandwiches representing 20% of 
the total examined samples, were fecally contaminated with counts ranged from (two to four orders of 
magnitude) 24x10

2
 to 40x10

4 
cfu/g.  It is worthy to note that the higher counts were detected in liver 

sandwiches however the lowest were detected in the minced meat. This may due to the nutritious constitutes 
of the liver that may enhance/support the presence of the microorganism. 
 

Escherichia coli O157:H7 was first recognized as a pathogen in 1982 during an investigation into an 
outbreak of hemorrhagic colitis associated with consumption of hamburgers from a fast food chain restaurant 
[20]. In this work, this organism was detected in 20%and 10% of liver and minced meat sandwiches 
respectively (Table 1). A maximum of two orders of magnitude were detected in the positive examined 
samples. Although not all the fecal polluted food samples, only 3 of 5, were contaminated by such organism, 
but this may support the importance of consideration the presence of coliform group as an important alarm 
for the presence of such pathogen that has been associated with meat outbreaks [21] particularly with the 
consumption of undercooked ground beef [22]. The presence of this pathogen in liver sandwiches can be 
attributed to improper handling and processing, use of contaminated raw materials or the use of dirty 
processing utensils like knife and trays [23]. 

 
Salmonella spp. are found in the intestinal tract of wild and domesticated animals and humans. Some 

serotypes of Salmonella, such as S. typhi and S. paratyphi are only found in humans[24]. Although, the Ready-
to-eat foods should be free of Salmonella spp., but the present study showed that this pathogen was detected 
in 30% and 20% of examined liver and minced-meat (hawawshi) sandwiches respectively, Kegode et al., 
2008[25], studied the occurrence of Salmonella in 456 fresh raw meats (turkey, chicken, pork, beef) raw meats 
sold in retail grocery stores in North Dakota in the Midwestern United States; and found that  Salmonella spp 
were found in only 13 samples representing 2.9%of the total examined samples. On the contraryو of our 
obtained results, Salmonella spp. failed to be isolated in different kind of foods by other researchers

 
[26,27] 

and in meat productsp[28-30]. The presence of this high percentage of this pathogen in this study may 
indicated that the hygienic conditions of the processed sandwiches were very poor and that these sandwiches 
examined in this study are of great public health concern. Probably, this high incidence may indicate that the 
examined samples were occasionally being contaminated with Salmonella.  
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Table1. Incidence of some food-borne pathogens in the examined minced meat and liver sandwiches. 
 

Source of isolates Region Coliform group 
Escherichia coli 

O157:H7 
Salmonella 

typhimurium  
Listeria 

monocytogenes 
Staphylococcus 

aureus 
Bacillus  
cereus 

Liver Sandwich Toukh Nil Nil Nil Nil 45x10
1 

8x10
1 

Liver Sandwich  Toukh 40x10
4 

Nil 4x10
2 

Nil 23x10
1 

Nil 

Liver Sandwich KafrShukr Nil
 

Nil  Nil 1x10
3 

Nil 72x10
1
 

Liver Sandwich KafrShukr Nil Nil Nil Nil 4x10
1 

3x10
2
 

Liver Sandwich Benha 24x10
2
 4x10

2
 45x10

1 
Nil Nil Nil 

Liver Sandwich Benha Nil Nil Nil 37x10
1 

Nil Nil 

Liver Sandwich Benha 32x10
2
 9x10

2
 Nil 1x10

3
 Nil Nil 

Liver Sandwich Shoubra Nil Nil Nil Nil Nil 9x10
2 

Liver Sandwich Shoubra 5x10
3 

Nil 2x10
2
 Nil 3x10

2
 45x10

1 

Liver Sandwich Shoubra Nil Nil Nil Nil Nil 5x10
1 

Hawawshi Sandwich  Toukh Nil Nil Nil Nil 2x10
2 

Nil 

Hawawshi Sandwich Toukh Nil Nil Nil Nil 37x10
1 

Nil 

Hawawshi Sandwich  KafrShukr Nil Nil Nil Nil Nil Nil 

Hawawshi Sandwich KafrShukr Nil Nil Nil Nil Nil 5x10
1 

Hawawshi Sandwich Benha Nil Nil Nil Nil Nil Nil 

Hawawshi Sandwich Benha 35x10
2 

7x10
2 

27x10
1
 Nil Nil Nil 

Hawawshi Sandwich Benha 24x10
2
 Nil 12x10

1 
44x10

1 
Nil Nil 

Hawawshi Sandwich Shoubra Nil Nil Nil Nil Nil 4x10
1 

Hawawshi Sandwich Shoubra Nil Nil Nil Nil Nil 12x10
1 

Hawawshi Sandwich Shoubra Nil Nil Nil Nil Nil 3x10
2 
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Listeria monocytogenes is commonly found in soil and water. Animals can carry the bacterium 
without appearing ill and can contaminate foods of animal origin, such as meats, meat and dairy products 
[31,32]. Thus, L. monocytogenes  may  be  present  in  the  environment  of  many  food-processing  and  retail  
food  facilities,  and  its  complete elimination is extremely difficult.  In this work, Listeria monocytogenes was 
isolated from 30 and 10% of the liver and meat samples respectively. The current percentage of contamination 
with L. monocytogenes in ready-to-eat foods, observed in this study, overlap the percentages obtained by 
other researchers[33,34]. Generally, Ready-to-eat foods are vulnerable to recontamination with L. 
monocytogenes during handling, processing or packaging at the retail level, or in the domestic streets 
environment. Other factor  support the presence/persistence of this organism could be  its  ability  to  grow  at  
low  temperatures  during  any  subsequent period of storage during preparation of  the final food product. 
 

Staphylococcus aureus plays a great role in bacterial contamination of fast foods/ready-to-eat-foods, 
since food handlers/workers may contaminate this type of foods during preparation and /or processing. In this 
work, this pathogen was isolated from 40% and 20% of liver and minced meat sandwiches respectively (Table 
1). El-Sherbeeny et al.,[36]

 
analyzed 114 street-vended ready-to-eat Egyptian food samples, their study 

revealed that that this pathogen was present in 80% of these samples. Our obtained results are less than those 
obtained by these investigators. In the same time, our results agreed with those obtained by Tambekar et 
al.[37]

 
who found that 41% of 114 street-vended ready-to-eat Egyptian food samples, were contaminated with 

S. aureus. The presence of this pathogen in our examined samples could be consider as another indicator of 
less personal hygiene from food processors/vendors since such organism is widely distributed in nature and on 
the surface of human skin, eyes and nasal secretions as well as in respiratory tracts[37-39].  Also, it can arise 
from unclean clothes and surrounding poor unhygienic environment which my assist for cross-contamination 
by such pathogen. Fortunately, none of the tested twelve coagulase positive Staphylococcus aureus strains was 
able to produce any types of enterotoxin A, B, C or D. 

 
 Bacillus cereus was detected in 60% of examined RTE liver sandwiches and 40% of examined 
hawawshi sandwiches. The presence of this bacterium in meat has been widely reported from different parts 
of the world[40, 41]. For example Mosupye and Von Holy [42], reported (22%) incidence of B. cereus in a 

related study in South Africa. Ismail [19]
 
reported higher incidences (48%) in beef and Lamb ready to eat 

foods. More, higher incidence (72%) was recorded by El-Sherbeeny et al., [36] in sandwiches of liver. This high 
percentage, obtained in this study, may support its ubiquitous distribution in the environment especially in 
streets environment.  
 

In conclusion, the results of this study indicate that hygienic conditions of some processed RTE meat 
sandwiches were very poor and may constitute a considerable hazard to human health. Using of high quality 
raw materials, efficient heat treatment, adequate cleaning and sanitization of utensils may assist reducing this 
cross contamination. The policy makers should address legislations for street-vendors to assure their personal 
hygiene and sanitation.  
 

REFRENCES 

 
[1] WHO “World Health Organization” (2002). Geneva 16. Mohamed, G., 2001. Ready-to-Eat Meat 

Sandwiches Switzerland ISBN 1545747. 
[2] Bryan FL,Michanie SC, Alvarez P, Paniagua A. Critical control points of street-vended foods in the 

Dominican Republic. J. Food Prot.; 1988, 51:373-383. 
[3] Ekanem EO. The street food trade in Africa: safety and socio-environmental issues. Food Cont. 1998, 

9:211-215 
[4] Gracey JF. (1986). Meat Hygiene. 8th Edn, The English long Book Sic. And Baillier, Tindall, London. 
[5] Xing X, Li G, Zhang W, Wang X, Xia X, Yang B, Meng J. Prevalence, antimicrobial susceptibility and 

enterotoxin gene detection of Staphylococcus aureus isolates in ready-to-eat foods in Shaanxi, 
People's Republic of China. J Food Prot.; 2014, 77: 331-4. 

[6] Bhandare SG,Sherikary AT,Paturkar AM,Waskar VS,Zende RJ.  A comparison of microbial 
contamination on sheep/goat carcasses in a modern Indian abattoir and traditional meat shops. Food 
Control;2007, 18: 854-868. 

[7] Podpecan B,Pengov A,Vadnjal S. The source of contamination of ground meat for production of meat 
products with bacteria staphylococcus aureus.  Slov Vet. Res.;2007, 44: 25-30. 



  ISSN: 0975-8585 
 

March – April  2016  RJPBCS   7(2)  Page No. 473 

[8]  Fratmico PM,Bhunia AK, Smith JL. Foodborne Pathogens in Microbiology and Molecular Biology, 
Caister Academic Press, Wymondham, Norfolk, UK;2005, pp: 273. 

[9] Hennekinne JA, de Buyser M L, Dragacci S. “Staphylococcus aureus and its food poisoning toxins: 
characterization and outbreak investigation,” FEMS Microbiology Reviews; 2012, vol. 36, pp. 815–836. 

[10] Le Loir Y, Baron F, Gautier M. “Staphylococcus aureus and food poisoning,” Genetics and Molecular 
Research;2003, vol. 2, no. 1, pp. 63–76. 

[11] Balaban N,Rasooly A. “Staphylococcal enterotoxins,” International Journal of Food 
Microbiology;(2000), vol. 61, no. 1, pp. 1–10. 

[12] Fang TJ, Wei QK, Liao CW, Hung MJ, Wang TH.  Microbiological quality of 18°C ready-to-eat food 
products sold in Taiwan. International Journal of Food Microbiology; 2003, 80: 241-250. 

[13] Wilson IG. Occurrence of Listeria monocytogenes in pre-packed retail sandwiches.  Epidemiol. Infect .; 
1996, 117: 89-93. 

[14] FDA, Food and Drug Administration (2002). Bacteriological Analytical Manual. 9th Ed., AOAC Int., 
Arlington, VA, USA. 

[15] Oda T. et al., (1979).Ann. Rep. Fukuoka City Lab. Hyg, 4.33 (Cited after Oxoid Limited Wade Road 
Basingstoke Hampshire RG24 OPW England).  

[16] Shingaki S, Igarashi H, Fujikawa H, Ushioda H, Terayama T, Sakai S. Study on reversed passive latex 
agglutination for the detection of Staphylococcal enterotoxins A-C. Annu. Rep. Tokyo Met. Res. Lab. 
Pub-Hlth; 1981, 32:128. 

[17] Bergy
,
s Manual (2009). Bergy

,
s Manual of Systematic Bacteriology. Sneath, P.H.A.; Mair, N.s.; Sharpe, 

M. Elizabeth and Holt, J.G. (Eds.) Pub. Williams and Wilkins, 2605. 
[18] Kayaardi S, Kayacier QA, Gok V. Sensory and Chemical Analysis of Doner Kebab Made from Turkey 

Meat. J. Muscle Food; 2006, 17: 165-173. 
[19] Reij MW, Aantrekker EDD. Recontamination as a source of pathogens in processed foods. 

International Journal of Food Microbiology; 2004, 91: 1-11. 
[20] Lee W, Riley, MD., Robert SR., M.D., M.P.H., Steven D. Helgerson, M.D., M.P.H., Harry B. McGee, 

M.P.H., Joy G. Wells, M.S., Betty R. Davis, M.S., Richard J. Hebert, M.D., Ellen S. Olcott, R.N., Linda M. 
Johnson, R.N., M.S., Nancy T. Hargrett, Ph.D., Paul A. Blake, M.D., M.P.H., and Mitchell L. Cohen, M.D 
“Hemorrhagic colitis associated with a rare Escherichia coli serotype,” new England Journal of 
Medicine; 1983,  Vol. 308, No. 12, pp. 681, 684-85.  

[21] Sivapalasingams S, Friedman CR, Cohen L, Tauxe RV. Fresh produce: A growing cause of outbreaks of 
food borne illness in the United States. J. Food Protect; 2004, 67(10): 2342-2353. 

[22] Doyle MP. Escherichia coli O157:H7 and its significance in foods. Int. J. Food Microbiol; 1991, 12: 289-
302. 

[23] Khalil K, Lindblom GB, Mazhar K, Kaijser B.  Flies and water as reservoirs for bacterial enteropathogens 
in urban and rural areas in and around Lahore, Pakistan. Epidemiol. Infect; 1994, 113: 435-444. 

[24] Miller S, Pegues D. “Salmonella Species, Including Salmonella typhi,” in Mandell, Douglas, and 
Bennett’s Principles and practice of infectious diseases, Sixth Edition; 2005, Chap. 220, pp. 2636-650.  

[25] Kegode RB, DoetKott D, Khaitsa ML, Wesley IV. Occurrence of Campylobacter species, Salmonella 
species and generic Escherichia coli in meat products from retail outlets in the Fargo metropolitan 
area. J Food Safety; 2008, 28: 111–125.  

[26] Buyukyoruk S, Devrim B, Ergun OG, Filiz K, Pelin K.  Microbiological evaluation of ready to-eat 
sandwiches served near hospitals and schools. Ankara Univ. Vet FakDerg; 2014,  61: 193-198. 

[27] Abou E.A. Bacteriological quality of ready to eat meals. J Egypt Public Health Assoc.;1995, 70: 627-41. 
[28] 27- El-Khateib TS. (1982). Sanitary condition of sausage in Assiut. M.V.Sc. Thesis, Faculty of Veterinary 

Medicine, Assiut University, Egypt. 
[29] Vazgecer B, Ula B, Oztan A.  Microbiological and chemical qualities of chicken doner kebab retailed on 

the Turkish restaurants. Food Control; 2004, 15(4): 261-264. 
[30] Ismail AH. (2008). Effential microbiological quality control points associated with some locally 

processed meat products.M.V.Sc. Thesis, Faculty of Veterinary Medicine, Cairo University, Egypt. 
[31] FDA, “Bad Bug Book: Foodborne Pathogenic Microorganisms and Natural Toxins Handbook-Listeria 

monocytogenes,” at http://www.fda.gov/food/foodsafety/ foodborne 
illness/foodborneillnessfoodbornepathogensnaturaltoxins/badbugbook/ucm070064.htm (site last 
updated: April 3, 2012). 

[32] Lorber, Bennett, “Listeria monocytogenes,” in Mandell, Douglas, And Bennett’s Principles and Practice 
of Infectious Diseases, Fifth Edition, Chap. 195, pp. 2208-14 (2000, Mandell, Bennett, and Dolan, 
Editors). 



  ISSN: 0975-8585 
 

March – April  2016  RJPBCS   7(2)  Page No. 474 

[33] Greenwood M, Willis C,DoswellP, Allen G, Pathak K. Evaluation of  chromogenic media for the 
detection of Listeria species in food. J. Appl. Microbiol. ; 2005, 99(6): 13401345. 

[34] Zaghloul R A, Moustafa A. El-Shenawy, Naseem A. Neweigy, Hamed E. Abou-Aly, Raouf K. El-dairouty, 
Wagih I. El-Kholy, Mohamed T. Fouad, J. M. Soriano, J. Mañes and Lydia Micó. Listeria spp. and 
Enterobacteriaceae Group in Sandwiches of Meat and Meat Products. British Microbiology Research 
Journal; 2014, 4(4): 360-368. 

[35] El- Mossalami HA, Abd- El- Rahman AA, Magdy EM.  A study on the effect of garlic and nigella sativa 
on some food poisoning bacteria isolated from ready-to-eat meat sandwiches in Alexandria City. 
Assiut Vet. J.; 2008, 54: 119. 

[36] El-Sherbeeny, MR, Fahmi MS, Bryan FL.  “Microbiological profiles of foods served by street vendors in 
Egypt,” International Journal of Food Microbiology; 1985, 2: 355-364. 

[37] Tambekar DH,Shirsat SD,Suradkar SB, Rajankar PN, Banginwar YS.  Prevention of transmission of 
infectious disease: Studies on hand hygiene in health-care among students. Continental J. Biomedical 
Sci.;2007, 1: 6-10. 

[38]  Opeolu BO, Adebayo K, Okuneye PA,Badru FA.Physico- chemical and Microbial Assessment of 
Roadside Food and Water Samples in Lagos and Environs. J. Appl. Sci. Environ. Manage. March, 2010 
Vol. 14(1) 29 - 34. 

 
[39] El-Shenawy M, Lobna El-Hosseiny, Mohamed Tawfeek, Mohamed El-Shenawy, Hoda Baghdadi, Ola 

Saleh, Mañes J, Soriano JM. Nasal Carriage of Enterotoxigenic Staphylococcus aureus and Risk Factors 
among Food Handlers-Egypt. Food and Public Health; 2013, 3(6): 284-288. 

[40] Holds G, Pointon A,Lorimer M, Kiermeier A, Raven G,sumner J. Microbial profiles of carcasses and 
minced meat from Kangaroos processed in South Australia Int. J. Food. Microbiol.;2007, 123: 88-92. 

[41] Kinsella KJ, Prendergast DM, McCann MS, Blair IS, McDowell DA, Sheridan JJ. The survival of 
Salmonella enteric serovartyphimurium DT 104 and total viable counts on beef surfaces at different 
relative humidities and temperatures J. App. Microbiol.;2008, 106: 171-180. 

[42] Mosupye FM, Von Holy A. Microbiological quality and safety of ready-to-eat street-vended foods in 
Johannesburg, South Africa. J. Food Prot.; 1999, 62: 1278-1284. 

 
   


