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Abstract 

Over the last decades, fast food has been associated to several foodborne outbreaks. The present study surveyed the 

microbiological contamination of hamburger, shawarma, pizza and vegetables salads in Tabuk city Saudi Arabia. Samples of 

hamburger, shawarma, pizza and salads were collected from different restaurant.  Three samples from fast food were assessed for 

aerobic plate count, Salmonella, Staphylococcus aureus, Escherichia coli and coliforms. The obtained mean counts, expressed as 

Log 10Colony Forming Units per gram of samples, the highest aerobic plate count, Staphylococcus aureus and Escherichia coli 

and coliforms were 5.9, 5.3, 2.3 and 5.4 in salad samples, respectively. Whereas, Salmonella and Escherichia coli were not found 

in pizza samples, the results reflect unsanitary production practices and show that the assessed fast food has been a source of 

biological hazard.  
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1. Introduction 

The busy and hectic life schedule has opened the way 

for the fast food industry in most parts of the world. 

The traditional or conventional way of cooking is 

over and the fast food joints are visible everywhere.  

The most famous fast food items like Hamburger, 

Shawarma, Pizza and salads which the restaurants 

prepare with fast food content fresh vegetables 

(Leuttuce, Cabbage, Carrot, Cucumber, Onion, 

Ketchup, Mayonise). The meats  and raw vegetables 

are contaminated with a variety of microorganisms 

and this depends on the condition of the raw product, 

the method of handling, the time and conditions of 

storage [1]. Food borne illnesses in the United States 

are approximately 76 million caused by 

Campylobacter spp., nontyphoidal salmonella, 

pathogenic Escherichia coli all colonize the 

gastrointestinal tracts of a wide range of wild and 

domestic animals, especially animals raised for 

human consumption[2] . Staph. aureus are capable of 

producing staphyloxanthin a carotenoid pigment that 

act as a virulence factor. It has an antioxidant action 

that helps the microbe to evade killing with reactive 

oxygen used by the host immune system. It is though 

that staphyloxanthin is responsible for Staph. aureus 

characteristic golden colour [2]. It was reported that 

emphasis on basic hand washing techniques are 

therefore effective in preventing the transmission of 

Staph. aureus. The use of disposable approves and 

gloves by staff reduces skin-to-skin contact that 

therefore further reduces the risk of transmission. 

Among foodborne pathogens, Salmonella is 

considered to be the cause of the largest number of 

outbreaks, cases, and fatalities that result from 

foodborne infections. Humans become infected with 

Salmonella primarily through faecal contamination of 
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food products or water. Another source of human 

infection, primarily affecting farm families, 

employees, and visitors is contact with animals [3]. 

The animal husbandry practices, antimicrobial agents 

are used for treatment and prevention of animal 

diseases as well as for growth promotion. It is well 

known that vast majority of antibiotic resistance 

phenotype is raised in the hospitals, however, Zhao et 

al. [4]argue that animals may also have importance in 

the emergence of antibiotic-resistant bacteria through 

the food chain. The present study was undertaken to 

evaluate the general microbiological quality of 

hamburgers, shurma, pizzas, and salads samples 

marketed in Tabuk (Saudi Arabi), The study presents 

a detailed presentation after the isolation of microbes 

and weaknesses in the preparation and processing of 

food that led to the presence of these bacteria in food 

to reduce the spread of food poisoning to provide 

suggestions for how to repair and adjust the path of 

food processing of food poisoning caused by 

individuals . 

2. Materials and methods  

2.1.  Samples collection  

 The Tabuk metropolitan city was divided 

in to four areas and samples were collected from fast 

food and ready-to-eat restaurants and were divided as 

follows:  5 restaurants of hamburgers (beef and 

chicken) number of samples = 10 samples (3 

replicates per sample). 5 restaurants of Shawerma 

(beef and chicken) number of samples = 10 samples 

(3 replicates per sample). 5 restaurants of pizza (beef 

-chicken – Margarita and sausage) number of 

samples = 20 pizza samples and 3 samples of salads 

number of samples = 10 samples (3 replicates from 

each sample). 

2.2. Isolation and classification of bacteria   

The samples were collected and then 

transported in a heat-insulating folder 

containing ice pieces until they reached the 

laboratory.  

2.2.1. Aerobic Plate Count (APC) 

Determination of the total number of bacteria using 

nutrient ager and incubated at 37 ͦ C  for 48 hours. 

2.2.2. Esherichia coli and Coliform   

  Using Chromocult Coliform Agar (CCA, Merck 

Co., Darmstsdt, Germany)  to determination  E. coli 

and coliform according manufacturer’s protocol  

and incubated at 37ºC for 24~48 hr. Coliform were 

purplish red colonies  and E. coli were blue 

colonies[5]. 

2.2.3.  Detection of S. aureus  

  Using manitol salt agar (MSA) in petri dishes, 

incubated at 37 ° C for 24 - 48 hours, and lunates the 

golden colonies (yellow) to form positive for this 

color and congenital shape. The catalase test catalase 

and coagulase test to make sure that isolates are S. 

aureus pathogens according to Harrigan and 

McCance [6]. 

2.2.4. Detection of Salmonella   

The Salmonella  ager medium were used incubate at 

35° C for 24 - 48 hours  as described in the official 

methods of analysis [7]. 

3. Results and discussion 

Aerobic plate counts  

Distribution of aerobic plate counts (APCs) for 

salads, shawarma, hamburger and pizza samples 

are shown in Table.1. The highest APCs average 

was found in salad samples 5.9 Log 10 cfu/ g 

these results lower than these recorded by 

Viswanathan et al. [8] APCs 8 to 10.94  Log 10 

cfu/ g in mixed salad and agreement with Saddik 

et al. [9] reported APCs of salads as 6 Log 10 cfu/ 

g, followed by beef and chicken shawarma 5.6 
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and 5.4 Log 10 cfu/ g, respectively. The highest 

APC average of salad that may be due to salad 

ingredients were eaten fresh without cooking 

processes so it case increased in the APC of 

salad.  Other studies were recorded APCs  lower 

average  4.6 and 4.62 Log 10 cfu/ g for beef and 

chicken shawarma, respectively [10]   but  

recorded Odu and Akano [11]  higher average 

6.25 Log 10 cfu/ g of shawarma . Despite the 

preparation of shawarma by heating, there were 

still pathogenic microorganisms observed on the 

samples enumerated. This is as a result of the 

fact that some of the observed microorganism 

can survive high cooking temperature to which 

shawarma products is exposed which is not 

sufficient to eliminate harmful microorganisms 

[12].The pizza margarita was recorded the lowest 

APC average 3.4 Log 10 cfu/ g these results are 

agreement with Adolf and Azis [13]  . The beef  

and chicken hamburger were recorded average 

4.5 and 4.6 Log 10 cfu/ g  respectively these 

results are agreement with Adolf and Azis [13]. 

Contaminated   of salad  with microorganisms 

get  from vegetables grown in fields or orchards 

or during harvesting, post harvesting handling, 

processing and distribution[8].   

The  APCs level of hamburgers, as an indicator 

of spoilage microorganisms, reflects a poor 

microbiological quality and suggests poor 

adherence to good manufacturing process[14]

 . 

Table 1 The aerobic plate counts in salads, shawarma, hamburger and pizza samples.  

Samples  The number of aerobic plate counts (Log 10 cfu/ g) 

Min. Max. Average 

Salads  5.7 6.0 5.9 

Beef shawarma  4.9 5.9 5.6 

Chicken shawarma  5.3 5.6 5.4 

Beef hamburger  4.1 4.9 4.5 

Chicken hamburger  4.3 5.0 4.6 

Beef Pizza  4.4 5.2 4.7 

Chicken pizza  4.7 5.1 4.9 

Sausage pizza 3.2 3.9 3.6 

Margarita pizza  3.1 3.8 3.4 

 

Salmonella  

Salmonella could be transferred from surfaces of 

raw products to cutting boards, knives or table 

surfaces to the cut surface of the salad 

ingredients. The present study was detected 

eleven of Fifty (26%) all examined samples were 

positive for Salmonella . The positive samples 

were in salad, beef shawarma, chicken 

shawarma, beef hamburger and chicken 

hamburger of Salmonella Table (2). Salmonella 

was isolated from one samples of green 

vegetable salad, Greens after harvesting are 

frequently washed in water from various sources. 

This procedure along with manure fertilization 

and irrigation of fields in which vegetables are 

grown in close association with animals and their 
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manure could account for sources of Salmonella. 

Saddik et al. [9] were found  two samples of 

green leafy vegetables obtained from markets 

and from one sample of mixed salad (that most 

likely contained greens). On the other hand, The 

presence of Salmonella in cooked shawarma and  

hamburger from chicken or meat can be 

explained on the basis that during cooking the 

outer surface and shallow layers thickness, 

reached temperatures that  were high enough to 

kill pathogenic foodborne bacteria, also, in  

shawarma the internal layers, temperatures were 

not high enough to kill these organisms[15].  

Contamination of Salmonella occurs during the 

handling, packaging, or serving of cooked 

products, some low levels of contamination 

invariably occurs on the surface of the products 

from equipment and food handlers[16]. Improper 

preparation and handling of foods at food service 

establishments are primary factors in Salmonella 

outbreaks[17].  Some microorganisms 

particularly Salmonella spp. attaches to the 

poultry skin and is difficult to remove[18]. A 

great risk may be occurred by these pathogens, 

when chicken skin is added to chicken 

shawarma. Thus, some manufactures recommend 

that the skin using in chicken shawarma can be 

heated to increase chemical and microbiological 

quality of chicken shawarma. If it is produced 

properly, there have no any microbiologically 

serious risk. In general, the microbiological 

quality of shawarma and hamburger restaurants 

could be improved through implementation of 

the hazard analysis critical control point 

(HACCP) concept for the chicken and meat 

shawarma or hamburger. Obviously, for the 

epidemiological safety of the shawarma, it is 

necessary to cut a not more than 2-cm piece of 

fillet every time the latter is ready-made, i.e. a 

white color and a clear juice are produced. At the 

time one should not use the chicken juice as 

sauce to the ready-made fillet and to gather and 

crumble the latter in a separate container rather 

than in the tray[19].Ether, Cross-contamination 

from foods of animal origin in kitchens could 

also account for the salmonellae found on 

products in foodservice establishments[9]. 

        

       Table 2.  Isolation of Salmonella in salads, shawarma, hamburger and pizza samples. 

Samples  Detection Number of positive samples  

Salads  + 1 

Beef shawarma  + 1 

Chicken shawarma  + 3 

Beef hamburger  + 2 

Chicken hamburger  + 4 

Beef Pizza  - - 

Chicken pizza  - - 

Sausage pizza - - 

Margarita pizza  - - 
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        Staphylococcus aureus 

The coagulase – positive Staph. aureus counts 

ranged from 5.5 Log 10 cfu/ g in salad to 2.6 Log 

10 cfu/ g in margarita pizza (Table 3). Some 

examined pizza samples showed absence of 

Staph. aureus. Staph. aureus contamination of 

salad may due to during peeling, slicing, 

chopping or other handling. Saddik et al.[9] was 

isolated Staph. aureus from 3 of 36 samples of 

salads. Counts ranged from 2.9 to 3.11. Log 10 

cfu/ g.  The counts of Staph. aureus in shawarma 

were 5.1 and 4.7 Log 10 cfu/ g for beef and 

chicken shawarma, respectively. The detection of 

Staph. aureus in beef and chicken could have 

resulted result from food handlers, animal or 

environmental sources [16]. Beef hamburger was 

recorded high content of Staph. aureus 4.9 Log 

10 cfu/ g than chicken hamburger 4.7 Log 10 cfu/ 

g. Min et al. [20] detected one chicken and one 

beef burgers with Staph. aureus 2.2 and 2.36 

Log 10 cfu/ g of 20 ready to eat hamburgers sold 

in Canterbury region. In processed foods, in 

which Staph. aureus is destroyed by processing, 

its presence usually indicates contamination from 

the skin, mouth or nose of food handlers. An 

average prevalence of 19.8% Staph. aureus was 

found in 10 ready to  eat consumer food types 

sold in Trinidad[21].  The highest Staph. aureus 

in pizza was found in chicken pizza 4.2 Log 10 

cfu/ g. Adolf and Azis [13] were found 3.34 Log 

10 cfu/ g of pizza served in the canteen of 

elementary school in  Indonesia. The percentage 

Staph. aureus occur during handlers with dirty 

hands was similar to that found by the analysis 

of hand and fingernail cleanliness of snack 

vendors. Staph.aureus is of great economic 

importance because apart from causing diseases, 

it can give rise to asymptomatic infections due to 

its ability to colonize different regions of an 

organism [22] 

 

Table 3: Number of Staph. aureus in salads, shawarma, hamburger and pizza samples  

Samples  The number of Staph. aureus (Log 10 cfu/ g) 

Min. Max. Average 

Salads  5.1 5.5 5.3 

Beef shawarma  4.9 5.2 5.1 

Chicken shawarma  4.3 5.1 4.7 

Beef hamburger  4.7 5.0 4.9 

Chicken hamburger  4.5 4.9 4.7 

Beef Pizza  3.5 3.8 3.6 

Chicken pizza  4.1 4.6 4.2 

Sausage pizza 3.0 3.2 3.1 

Margarita pizza  ND
*
 2.9 2.6 

*ND = not detected  

Escherichia coli and coliforms  
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Outbreaks of food borne diseases caused by E. 

coli bacteria are a serious concern in the world. 

Distribution of E. coli and coliforms in the 

present study for salads, shawarma, hamburger 

and pizza samples are shown in Table.4. The 

highest number of E. coli and coliforms were 

detected in vegetable salads ranged from 2.1 to 

2.6 Log 10 cfu/ g and 5.2 to 5.4 Log 10 cfu/ g, 

respectively. Abu-Duhier and Faisel [23] found 

the highest microbial contamination of E. coli 

were found in cucumber and lettuce samples in 

the markets of Tabuk city which are mostly 

consumed in raw forms in salad cuisines and 

therefore posses higher risk of microbial 

transmission and health hazard to the 

community. The presence of fecal coliforms in 

the samples in the previous study indicates a 

high risk that other pathogenic organisms have 

also contaminated the food E. coli was also 

found in several vegetable dishes, E. coli was 

detected in 6.6% and 0.7 % of lettuce samples. 

Salad ingredients were eaten fresh vegetables 

without cooking processes and lettuce was done 

of the most contaminated sample [24]the  

statistical significant association between eating 

salads containing raw vegetables and either 

diarrhea [25] Sometime afterwards may be far 

more important vehicles in transmission of 

pathogens that are responsible for both outbreaks 

and sporadic cases of diarrheal disease[9] or 

infection with enterotoxigenic E. coli [26] 

coliform counts ranged between 6–9 Log 10 cfu/ g 

of vegetable salad[8].  

The chicken shawarma was detected higher 

average content of E. coli and coliform 2.2 and 

5.3 Log 10 cfu/ g, respectively than meat 

shawarma 2.0 and 5.1 Log 10 cfu/ g, respectively. 

Ahmad et al. [27] examined the of E. coli in 

external shawarma samples were 1 Log 10 cfu/ g   

and  were 1.7 Log 10 cfu/ g internal shawarma 

samples  E.coli not detected in the meat 

hamburger but the average of E coli in chicken 

hamburger was 1.5 Log 10 cfu/ g  and the average 

of coliforms were 4.4 and 5.3 Log 10 cfu/ g for 

meat and chicken hamburger , respectively. Min 

et al. [20] study an amount of 20 ready to eat 

hamburgers sold in Canterbury region were 

tested for coliforms and Escherichia coli. 

Among samples were13 chicken and 7 beef 

burgers, respectively, Among the 4 burger 

samples with marginal microbiological quality 

two chicken burgers were contaminated with 

coliforms (2.17 and 5.35 Log 10 cfu/ g), but E. 

coli were not detected in any samples. Coliforms 

on the surface of properly cooked meat products 

indicates post-process contamination E.coli 

presence indicates possible insanitary conditions 

and warrants investigation of the condition of 

preparation [16]. Also, human contact may 

sometimes introduce E. coli. There are critical 

control points to preventing foodborne illness 

such as preventing cross - contamination from 

the raw products to ready to eat, using adequate 

times and temperatures for cooking, avoiding 

recontamination after cooking by surfaces 

previously contaminated with the raw meat, and 

properly chilling and storing meat after cooking. 

Emphasis must be placed on cooking 

hamburgers to 160
o 

F (71
o
 F) before 

consumption. In addition, food vendors must 

practice clean hygienic practices to ensure food 

safety[28]. The efficient use of HACCP can 

improved the microbiological safety and quality 

of these products[29].  The E. coli was not 
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detected in pizza samples but the coliforms were 

detected in pizza samples the highest content was 

in chicken pizza 3.5 Log 10 cfu/ g   and the lowest 

content was in margarita pizza.1.8 Log 10 cfu/ g 

these results are agreement with Adolf and 

Azis[13].    

 

Table 4 :Number of Esherichia coli and coliform in salads, shawarma, hamburger and pizza samples  

Samples  The   number of E. coli (Log 10 

cfu/ g) 

The number of Coliform (Log 10 cfu/ 

g) 

Min. Max. Average Min. Max. Average 

Salads  2.1 2.6 2.3 5.2 5.5 5.4 

Beef shawarma  ND 2.2 2.0 4.9 5.2 5.1 

Chicken shawarma  ND 2.5 2.2 5.2 5.4 5.3 

Beef hamburger  ND ND ND 4.2 4.6 4.4 

Chicken hamburger  ND 1.8 1.5 4.9 5.1 5.0 

Beef Pizza  ND ND ND 3.3 3.6 3.4 

Chicken pizza  ND ND ND 3.6 3.9 3.5 

Sausage pizza ND ND ND 3.8 4.1 3.9 

Margarita pizza  ND ND ND 1.7 1.9 1.8 

*ND = not detected  

Recommendation  

 

The types of businesses that handle or sell potentially 

hazardous foods include restaurants and take-aways, 

whether the food is sold to the public for profit. 

However, due to the fact that the majority of 

restaurants believed they had adequate knowledge of 

good practices, it may be at least partially understood 

why education has not changed inappropriate 

handling practices. This fact has important 

implications for the evaluation of the efficiency of 

educational intervention which seeks to change 

unsuitable foodstuff handling practices at the 

restaurants. The findings from this study point out a 

need of further investigations about educational 

programmes for restaurants food handlers. 

Furthermore, educational interventions should 

extrapolate the field of information by including the 

consideration of values, customs, models, and social 

symbols that lead to specific forms of behavior and 

practices. The scientific vision should therefore be set 

aside and a significant advance be made in 

understanding the complexity of education and health 

The presence of microbial pathogens in some beef 

could pose a potential health concern to the 

consuming public. Overall the study highlighted the 

need for effective communication on microbiological 

food risks, proper instruction and supervision in food 

handling procedures, greater consumer/vendor 

education on transmission of enteric food - borne 

diseases and food safety risks, how safely to cook 

and serve foods and more vigilant monitoring by 

food inspectors and control staff. Finally, I hope that 

the systematic microbiological testing of the ready to 

eat foods as conducted at the present study could help 

to assess a risk which poses each ready to eat product 
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and to define better the control measures needed in 

order to prevent foodborne infections related to the 

consumption of RTE foods. However, to ensure the 

safety and health of their customers, fast-food 

restaurants should inculcate good hygienic practices 

and habits in their staff and food processing.  

4. Conclusions  

 Microbiological results from samples 

taken from shawarma and hamburger and pizza 

restaurant in Tabuk city have the highest aerobic 

plate count, Staphylococcus aureus and 

Escherichia coli and coliforms were 5.9, 5.3, 2.3 

and 5.4 Log 10 cfu/ g recorded in salad samples, 

respectively.  

Whereas, Salmonella and Escherichia coli were 

not found in pizza samples. From these results, 

the critical control points to preventing food 

borne illness such as preventing cross – 

contamination from the raw products to ready to 

eat and fast foods, using adequate time and 

temperatures for cooking, avoiding 

recontamination after cooking, by surfaces 

previously contaminated with the raw meat and 

chicken, and properly chilling and storing meat 

after mincing should be emphasized. Food 

handlers should also be trained on hygienic food 

handling practices and safety. 
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