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Abstract

Background: Today in the world, disease resulting from food is considered one of the most important
problems in public health. This study aimed to determine the bacterial contamination of ready-to-eat foods,
i.e. fast food, in Ilam city.

Methods: In this cross-sectional, analytical study, 270 samples of ready-to-eat food, including pizza,
frankfurters, and sausages, were randomly collected and tested for contamination with Staphylococcus
aureus, Escherichia coli, Shigella sonnei, Salmonella arizonae, and Enterococcus faecalis. After examination,
the collected data was analyzed using SPSS 20 software and logistic regression.

Results: From a total of 270 samples of ready-to-eat food, 27.77% was contaminated with E. coli, 21.48% with
S. aureus, 13.33% with S. sonnei, 14.44% with S. arizonae, and 5.9% with E. faecalis. The results showed higher
rates of E. coli and S. aureus contamination in pizza, frankfurters, and sausages. Also, a higher percentage
of frankfurters were contaminated with microbial species than pizza or sausages. There were significant
differences in microbial contamination rates (P<0.05) among the three groups of food. In addition, factors
such as indicators (health, sanitation, and lack of hygiene), age, gender, and education level of the operating
staff had no effect on the results.

Conclusion: Based on the results, it can be concluded that bacterial contamination of ready-to-eat foods is
significantly high in the city of Ilam; therefore, it is suggested that the examination of food in various stages
of production and distribution can help reduce bacterial contamination, and training for the operators of
shopping centers’ ready-to-eat food shops and controlling pathogens are essential.

Keywords: Microbial contamination, Food, Pizza, Frankfurters, Sausages

Citation: Eslami A, Gholami Z, Nargesi S, Rostami B, Avazpour M. Evaluation of microbial contamination
of ready-to-eat foods (pizza, frankfurters, sausages) in the city of Ilam. Environmental Health Engineering
and Management Journal 2017; 4(2): 117-122. doi: 10.15171/EHEM.2017.16.

Article History:

Received: 29 November 2016
Accepted: 25 February 2017
ePublished: 14 March 2017

*Correspondence to:
Moayed Avazpour
Email: m_f 1859@yahoo.com

Introduction

Foodborne diseases are a major problem affecting people
in poor societies (1). Microbial food contamination
affects the life of people in developing countries and
has a high mortality rate (2). A large variety of micro-
organisms or their toxins with different mechanisms
are involved in causing foodborne illness (3,4). It is
estimated that 30% of people in industrialized countries
suffer from diseases caused by food at least once a year
(5).National health agencies have reported that the
average prevalence of foodborne diseases in the EU and
third world countries is 3.38 and 8.915 cases per 100000
people respectively (6-8). The annual cost of foodborne

diseases, including direct medical costs and reduced
efficiency, is $5-6 billion (9). Most cases of disease are
caused by bacteria, viruses, or parasites (10). The main
foodborne pathogens that can contaminate food are
Salmonella spp., S. aureus, Clostridium botulinum, Bacillus
spp., Acinetobacter spp., Escherichia coli, Pseudomonas
spp.. and the hepatitis A virus. Intestinal parasites
include Giardia lamblia, Entamoeba hystolytica, Ascaris
lumbricoides, and Hookworm (11,12). From 1990 to date,
several major groups of foodborne bacteria (E. coli, S.
aureus, S. arizonae, and E. faecalis), have been considered
in a lot of research and have attracted the attention of the
food industry (13). The incidence of food-based diseases
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in developed countries has had a growing trend. In
developing countries such as Iran, although there are no
statistics on the incidence of infections and food poisoning,
infection and food poisoning occurs far more often than
in developed countries because of poor conditions of
production, storage, and distribution and due to the low
level of health education (14). In a microbiological study,
Christison et al examined 4 food distribution centers in
South Africa for contamination and reported that 16%
and 4% were contaminated with Salmonella spp. and
Listeria, respectively (15). In a 2006 study of bacterial
contamination in foods conducted in centers affiliated
with Bagqiyatallah University, contamination rates of E. coli
and Staph were reported as 12.5% and 13.8%, respectively
(16). In a 2000 study of contamination in vegetables,
dairy products, and ice cream conducted in Kashan, E.
coli infection was reported in 15% of samples (17). In a
survey conducted on the bacterial contamination of raw
milk in Shahre Kord, 70% of samples were contaminated
with E. coli and 80% with coliform (18). Generally, various
studies have been conducted in the field of bacterial
contamination of food. In most of these studies, a specific
type of bacteria in a food group was studied; therefore,
a lot of information on a range of food is not available.
The results of studies conducted in Iran show that the
quality of ready-to-eat foods is not desirable, and the
microbial contamination of these foods is higher than
the standard (19,20). A lack of attention to health issues
at all stages of pizza and sandwich production decreases
the quality of food products. Therefore, to protect the
health of consumers, this study aimed to determine the
microbial quality of pizza, frankfurters, and sausages in
the distribution centers of these products in the city of
[lam.

Materials and Methods

Field study

In this cross-sectional study, a wide range of bacteria (8.
aureus, S. sonnei, S. arizonae, E. coli and E. faecalis) was
evaluated in three groups of foods, pizza (90 samples),
frankfurters (90 samples), and sausages (90 samples), in
the city of Ilam. Different diagnostic tests were done on
each sample. A total of 270 food samples were randomly
collected by health experts from fast food within 3 months
during 2015 in the city of Ilam. Under sterile conditions,
the samples were sent to the microbiology laboratory of
the Environmental Health Department where they were
refrigerated. Experiments were performed less than 24
hours later. The experiments, designed to determine
contamination in food products and identify and confirm
the presence of bacteria, were performed according to the
Iranian national standard 2461-1 method (21).

Bacterial identification

To identify and enumerate S. aureus, the surface culture
method for Staphylococcus in a specific medium of Baird
Parker agar was used. Black colonies that were colorless
and encircled with a clear halo were counted using the

coagulase test (22). To identify E. coli, the Iranian national
standard 2946 method was used. In this technique, after
preparation, the sample was cultured in brilliant green
broth and peptone water. After 24 hours of incubation,
a few drops of Kovacs indole reagent were added to the
tube with a peptone water medium. If a red circle formed
on the top of the tube, the sample was considered positive
for contamination with E. coli. Each diagnosis was
confirmed by IMVIC tests (23). To detect Salmonella,
after enrichment in non-selective and selective media
such as lactose broth and Tetrathionate broth, the samples
were cultured linearly in a selective solid medium of
Brilliant Green agar (24). Then, the suspect colonies were
transferred to a Triple Sugar Iron agar (TSI) differential
medium and investigated for the presence or absence
of Salmonella (24). To detect and isolate Shigella, after
enrichment, the samples in the enrichment medium
were used for Xylose lysine deoxycholate agar (XLD)
differential culture media (2627) (25). To isolate the
bacteria Enterococcus the selective medium of Kanamycin
aesculin azide (KAA) Agar (Merck, Germany) was used.
In this medium kanamycin was the selective agent.
Enterococcus was determined using esculin hydrolyze,
the fermentation of glucose and hydrolysis of esculin,
which, in the presence of ferric citrate creates a brown
color. Then, from the colonies grown, a few colonies were
selected and cultured again on the same specific medium
(26). To evaluate the contamination of the three studied
groups of food, other factors such as indicators (health,
sanitation, lack of hygiene), age, gender, and education
level of operators in food supply centers were evaluated
using a questionnaire.

Statistical analyses

The results of tests on various food groups were analyzed
using statistical software SPSS 20 and regression test,
and a level of 5% (P<0.05) was considered significant.
To comply with ethical issues in research, the names of
the food supply centers sampled in this study have been
withheld.

Results

In this study, contamination with E. coli and S. aureus
was greater in the three studied food groups (pizza,
frankfurters, sausages) than other microbial species. From
the 270 food samples tested, 75 samples (27.77%), were
contaminated with E. coli, 58 samples (21.48%) with S.
aureus, 39 samples (14.44%) with S. arizonae, 36 samples
(13.33%) with S. sonnei, and 16 samples (5.9%) with E.
faecalis. From total samples of pizza, 12.22% were infected
with S. aureus, 5.55% to S. sonnei 8.88% to S. arizonae
23.33% to E. coli and 1.11% to E. faecalis (Tablel).

The number and percentage of frankfurters contaminated
with the microbial species are shown in Table 2.

From all frankfurter samples, 27.77% were contaminated
with S. aureus, 17.77% with S. sonnei, 24.44% with S.
arizonae, 31.11% with E. coli, and 8.88% with E. faecalis.
The number and percentage of sausages contaminated
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Table 1. The frequency of bacteria contamination in pizza

Positive cases Negative cases

Table 4. Univariate logistic regression analysis of Fast food
contamination by a variety of bacteria in llam

Bacteria —
Number Percent Number Percent B . Univariable
s. aureus 1 1222 79 87.78 acteria Fastfood P Oddratio  95% Cl for OR
S. sonnei 5 5.55 85 94.45 S. aureus Pizza 0.033 - -
S. arizonae 8 8.88 82 91.12 Frankfurter 0.011 2.762 1.264-6.024
E. coli 21 23.33 69 76.67 Sausages 0.037 2.325 1.051-5.128
E. faecalis 1 111 89 98.89 S. sonnei Pizza 0.041 - -
Frankfurter 0.015 3.676 1.283-10.526
Sausages 0.023 3.40 1.179-9.803
Table 2. The frequency of bacteria contamination in frankfurter S. arizonae Pizza 0.023 - -
o T— Negative cases Frankfurter 0.007  3.311 1.388-7.936
Bacteria —
Number PErcEnT Number Bercent Sausages 0.025 2.739 1.200-6.666
s. aureus 25 27.77 65 72.23 E. coli Pizza 0.487 - -
s. sonnei 16 17.77 74 82.23 Frankfurter 0.272 1.483 0.765-2.873
S. arizonae 2 24.44 63 75.56 Sausages 0.397 1.333 0.684-2.604
E. coli 28 31.11 62 68.89 E. faecalis Pizza 0.128 - ]
) Frankfurter 0.044 8.695 1.062-71.428
E. faecalis 8 8.88 82 91.12
Sausages 0.062 7.518 0.904-62.5

Table 3. The frequency of bacteria contamination in sausages

Positive cases Negative cases

Bacteria Number Percent Number Percent
S. aureus 22 24.44 68 75.56
S. sonnei 15 16.66 75 83.34
S. arizonae 19 21.11 71 78.89
E. coli 26 28.88 64 71.12
E. faecalis 7 7.77 83 92.23

with the microbial species are shown in Table 3.

From the total samples of sausage, 24.44% was
contaminated with S. aureus, 16.66% to S. sonnei, 21.11%
to S. arizonae, 28.88% to E. coli and 7.77% to E. faecalis.
The results showed that the percentage of contamination
with microbial species was higher in frankfurters than in
pizza or sausages. The high contamination of frankfurters
(greater than pizza or sausages) is reasonable. In relation
to the contamination in the three groups of food with S.
sonnei, and S. arizonae, there is a significant difference;
however, the E. coli and E. faecalis contamination rates
were not significant (P>0.05). The chance of becoming
contaminated with S. aureus, S. sonnei, S. arizonae, E. coli,
and E. faecalis was higher for frankfurters and sausages
than for pizza (Table 4).

Also, the chances of contamination in three types of
ready-for-consumption food were adjusted for the impact
of factors such as location, age, gender, and education
level, and it was found that these factors did not influence
the outcome (Table 5).

Discussion

The food industry and available technologies and the
preparation, distribution, and sale of food (including
raw materials or ready-to-eat foods) in health centers are
both important issues and require special attention (18).
Because of people’s interest in using ready-to-eat foods

Table 5. Multivariable logistic regression analysis of Fast food
contamination by a variety of bacteria in llam

Multivariable
Fast food P 0Odd ratio 95% CI for OR
S. aureus Pizza 0.029 - -

Bacteria

Frankfurter 0.009 2.873 1.295-6.369
Sausages 0.034 2.398 0.186-1.069
S. sonnei Pizza 0.037 - -
Frankfurter 0.014 3.787 1.310-10.989
Sausages 0.022 3.496 1.200-10.204
S. arizonae Pizza 0.021 - -
Frankfurter 0.007 3.378 1.406-8.130
Sausages 0.024 2.785 1.141-6.802
E. coli Pizza 0.464 - -
Frankfurter 0.226 1.526 0.769-3.030
Sausages 0.381 1.362 0.682-2.659
E. faecalis Pizza 0.114 - -
Frankfurter 0.038 9.433 1.127-76.923
Sausages 0.056 8.064 0.948-66.666

and fast food such as pizza and meat products (sausages,
frankfurters) to resolve a lack of protein and since such
meat products are cheaper than pure meat, their use in
different countries has increased several times in the past
decade (14). Due to the importance of contamination of
ready-to-eat foods and fast food, pathogenic microbes,
and their role in causing human infection, this study
examined 270 samples from 3 groups of food (pizza,
frankfurters, and sausages). The results showed that
among the three groups of foods tested, frankfurters and
pizza, respectively, have the highest and lowest bacterial
contamination. Contamination was greater with E. coli
and S. aureus in the three food studied groups than with
the other microbial species. Also, the percentages of
contamination with E. faecalis in pizza, frankfurters, and
sausages are low. It is noteworthy that among the three
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groups of foods a significant difference was observed in
contamination with the microbial species. In addition,
as shown in Table 4, the contamination of frankfurters
and sausages by the microbial species is greater than that
of pizza. It is noteworthy that factors such as indicators
(health, sanitation, lack of hygiene), age, gender, and
education level did not impact the outcome. In studies
conducted in Iran and other countries, hygiene and food
contamination by pathogenic bacteria has been evaluated.
In a study conducted by Mirzabeygi et al in 2006 in
western Tehran, the levels of contamination with S. aureus
in dairy products and sweetmeats were reported as 16%
(27). In a study by Sultan Dallal et al in 2007 surveying
the microbiological quality of chicken and red meat,
47.8% of chicken samples and 28.8% of meat samples
were contaminated with Salmonella, which is less than S.
arizonae contamination in the present study (28). A study
by Tavakoli et al was carried out in 4 restaurants affiliated
with a military facility in Tehran. A total of 288 samples of
ready-to-eat food and salad were examined. In 5 samples
(1.73%), E. coli was found. The samples did not confirm
Salmonella contamination. Also, the mean number of
coliforms and S. aureus in some foods was found to be
more than the standard. However, in this study, the rates
of contamination with E. coli and S. arizonae were higher
(29). In a study by Faramarzi et al, 642 food samples
(58.33% salads and 9.84% dairy products) were found
to be contaminated with E. coli, and 4.8% of sweetmeats
were contaminated with S. aureus, which is consistent
with the current study (30). Aycicek et al examined the
rate of S. aureus contamination of ready-to-eat salads and
foods in restaurants at military centers in Ankara, Turkey.
They tested 512 samples of salads, pizzas, and a variety
of meat foods. Their results indicated that 48 samples
were contaminated with S. aureus, and in meat foods and
salads, S. aureus contamination was significantly higher
than in the other samples, which is consistent with the
current study (31). In a study performed by Meldrum et
al conducted in the United Kingdom on 1213 salad and
1208 sauce samples, results showed that 4.7% of salad
samples and 5% of sauce samples were of lower than
acceptable quality, and the presence of microbial E. coli
and S. aureus were confirmed in them (32). In the current
study, 27.77% of food samples were contaminated with E.
coli. In the study of Sagoo et al, 3% of salad samples had
confirmed contamination with E. coli (33). The presence
of bacterial species (S. aureus, S. sonnei, S. arizonae, E. coli,
and E. faecalis) in the three food groups studied indicates
the lack of sufficient attention paid to food hygiene
standards in their procurement centers. This may be due
to the staff’s lack of personal hygiene, contamination of
raw materials, or secondary contamination. E. coli and S
aureus contamination in the studied samples is a serious
warning to health officials. S aureus in raw food is not a
good competitor for other bacteria, but in cooked foods
in which other microorganisms are destroyed, it is easily
grown and creates contamination (34). The tendency of a
lot of people to use ready-to-eat foods, the lack of proper

observance of environmental health and food processing
equipment, the improper washing of hands and the
long-term contact of these hands with food are the most
important causes of food contamination and disease.
The results of this study can be used for operators of fast
food centers and also for healthcare providers in health
centers. Making the staff of fast food centers aware of the
dangers of these bacteria can allow them to act to reduce
the bacterial contamination of ready-to-eat foods. The
implementation of an HACCP system, another standard
certification, and the training of operators at fast food
centers can be very effective in preventing or reducing
bacterial contamination. Also, a complementary study of
bacterial contamination in food preparation, dining room,
utensils and equipment used in processing and cooking
and personal hygiene operators can be useful.

Conclusion

Based on the results of the current study, the prevalence
of bacterial contamination of ready-to-eat foods can have
an important role in infection and food poisoning. The
spread of foodborne diseases, problems in the field of food
hygiene and its importance in health and economics, alack
of awareness, and a lack of respect for the basic principles
of health could be the main reasons for contamination
and could endanger public health. A lot of people tend
to consume fast food, and the bacterial contamination
of these foods is a serious problem that needs further
investigation. Training for personnel working in fast
food preparation centers on the proper observance of
health issues, and the overseeing of the preparation,
transportation, storage, and supply of ready-to-eat foods
seems necessary to prevent the transmission of microbial
contamination. The amount of contamination in food
must be reduced by taking appropriate actions to ensure
the health of the community.

Acknowledgments

This article is the result of the research project number
22/52/93/1409, contract dated 29/11/93, approved by the
Ilam University of Medical Sciences and Health Services.
The authors are grateful for the financial support provided
by the Deputy of Research and Technology of Ilam
University of Medical Sciences.

Ethical issues

The authors certify that all data collected during the study
is presented in this manuscript, and no data from the
study has been or will be published separately.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

MA conceived and designed the study. MTY, MD, MM,
FS, and ZG performed the literature search and wrote the
manuscript. All authors participated in data acquisition,
analysis, and interpretation. All authors critically

120 | Environmental Health Engineering and Management Journal 2017, 4(2), 117-122



Eslami et al

reviewed, refined, and approved the manuscript.

References

1.

10.

11.

12.

13.

14.

Razavilar V. Pathogenic Microorganisms in Foods
and Epidemiology of Food Borne Intoxications. 3rd
ed. Tehran Tehran University Publications; 2010. [In
Persian].

Isara AR, Isah EC, Lofor PV, Ojide CK. Food
contamination in fast food restaurants in Benin City,
Edo State, Nigeria: Implications for food hygiene and
safety. Public Health 2010; 124(8): 467-71. doi: 10.1016/j.
puhe.2010.03.028.

World Health Organization (WH). Food Safety and Food
Borne Illness. Geneva: WHO; 2007.

Newell DG, Koopmans M, Verhoef L, Duizer E, Aidara-
Kane A, Sprong H, et al. Food-borne diseases-the
challenges of 20 years ago still persist while new ones
continue to emerge. Int ] Food Microbiol 2010; 139 Suppl
1: S3-15. doi: 10.1016/j.ijjffoodmicro.2010.01
Abdollahzadeh E, Rezaei M, Hosseini H, Safari R. Effects
of Nisin and thyme essential oil, individually and in
combination, on inoculated populations of Listeria
monocytogenes in minced silver carp. Iran J Nutr Sci
Food Technol 2012; 6(4): 13-20. [In Persian].

Kilic B. Current trends in traditional Turkish meat
productsand cuisine. LWT- Food Science and Technology
2009; 42(10): 1581-9. doi: 10.1016/j.1wt.2009.05.016.
Teymori R, Ghazanfarirad N, Dehghan K, Asadzadeh
J, Hajigholizadeh G, Bahmani M. A survey of bacteria
and mold contamination of imported rice into West
Azerbaijan Province, northwest of Iran. Asian Pac ]
Trop Dis 2014; 4 (Suppl 2): S833-5. doi: 10.1016/52222-
1808(14)60737-4.

Kagkli DM, Vancanneyt M, Hill C, Vandamme P, Cogan
TM. Entrococcus and Lactobacillus contamination
of raw milk in a farm dairy environment. Int ] Food
Microbiol 2007; 114(2): 243-51. doi: 10.1016/.
ijfoodmicro.2006.09.016.

Mosaferi M, Hajizadeh Y, Ostadrahimi AR, AslHashemi
A. Importance of water quality control in food safety,
case study: drinking, dairy and canning industries of
eastern Azerbaijan. Med ] Tabriz Univ Med Sci Health
Serv 2007; 29(1): 93-97. [In Persian].

Nascimento MS, Reolon EM, Santos ARB, Moreira VE,
Silva N. Enterobcteriaceae contamination in chocolate
processing. Food Control 2015; 47: 291-297.

Garayoa R, Vitas AI, Diez-Leturia M, Garcia-Jalon
I. Food safety and the contract catering companies:
food handlers, facilities and HACCP evaluation. ]
Food Control 2011; 22(12): 2006-12. doi: 10.1016/j.
foodcont.2011.05.021.

Vanderzant C, Splittstoesser DE.  Compendium of
methods for the microbiological examination of foods.
3rd ed. Washington, DC: American Public Health
Association;  1992.

Bolton DJ, Meally A, Blair IS, McDowellb DA, Cowana
C. Food safety knowledge of head chefs and catering
managers in Ireland. ] Food Control 2008; 19(3): 291-
300. doi: 10.1016/j.foodcont.2007.04.006.

Chapman B, Eversley T, Fillion K, Maclaurin T, Powell D.
Assessment of food safety practices of food service food

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

handlers (risk assessment data): testing a communication
intervention (evaluation of tools). ] Food Prot 2010;
73(6): 1101-7.

Christison CA, Lindsay D, von Holy A. Microbiological
surveys of ready-to-eat foods and associated preparation
surfaces in retail delicatessens, Johannesburg, South
Africa. ] Food Control 2008; 19(7): 727-33. doi: 10.1016/j.
foodcont.2007.07.004.

Tavakoli HR, Karimi Zarchi AA, Izadi M. A survey
on bacterial contamination of consumpted foods in
belonging centers of Bagiyatallah University of Medical
Sciences. Journal of Military Medicine 2007; 9(2) 89-95.
[In Persian].

Salek Moghadam A, Forouhesh Tehrani H, Mozafari
NA, Ansari H. Prevalence of virulence factors among E.
coli isolated from food materials from Iran University of
Medical Sciences’ food microbial laboratory. Feyz 2000;
4(3): 32-40. [In Persian].

Fadaei AM, Jamshidi A, Kheiri S. Comparison of bacterial
contamination of raw and pasteurized milk used in
Shahrekord in 2006. Journal of Shahrekord University of
Medical Sciences 2008; 10(2): 37-44. [In Persian].
Salek S. Microbial food intake of medical centers
[dissertation]. Tehran: Shahid Beheshti University; 1999.
[In Persian].

Tavakoli H, Riazipour M. Microbial quality of cooked
meat foods in Tehran University’s restaurants. Pak ] Med
Sci 2008; 24(4): 595-9.

Institute of Standards and Industrial Research of
Iran.2946. Microbiology of food and animal feeding
stuffs - Detection and enumeration of presumptive
Escherichia coli - most probable number technique.
Karaj: Institute of Standards and Industrial Research of
Iran; 2005. [In Persian].

Institute of Standards and Industrial Research of Iran.
Microbiology of food and animal feeding stuff-horizontal
method for the enumeration of positive staphylococci
coagulase (number: 6806). Karaj: Institute of Standards
and Industrial Research of Iran; 2005. [In Persian].
Institute of Standards and Industrial Research of Iran.
Microbiology of food and animal feeding stuffs -
Detection and enumeration of presumptive Escherichia
coli - Most probable number technique (number: 2946).
2nd ed. Karaj: Institute o Standards and Industrial
Research of Iran; 2005. [In Persian].

Institute of Standards and Industrial Research of
Iran. Microbiology of food and animal feeding stuffs-
horizontal method for detection of Salmonella (number:
1810). 3rd ed. Karaj: Institute of Standards and Industrial
Research of Iran; 2005. [In Persian].

Institute of Standards and Industrial Research of
Iran. Microbiology of food and animal feeding stuffs
horizontal method for the detection of Shigella spp
(number: 2627). 2nd ed. Karaj: Institute Of Standards
and Industrial Research of Iran; 2005. [In Persian].
Institute of Standards and Industrial Research of Iran.
Microbiology of foods and foodstuffs — Detection and
enumeration of Enterococcus in food (number: 2198).
Karaj: Institute of Standards and Industrial Research of
Iran; 2005. [In Persian].

Mirzabeygi M, Posti F, Rahbar Arasteh H. Study of

Environmental Health Engineering and Management Journal 2017, 4(2), 117-122

| 121



Eslami et al

28.

29.

30.

31.

Staphylococcus aureus contamination in dairy and
confectionery products from west of Tehran. Iranian
Congress of Microbiology; 4-6 March 2008; Kerman. [In
Persian].

Soltan Dallal MM, Sharifi Yazdi MK, Mirzaei N, Kalantar
E. Prevalence of Salmonella spp. in packed and unpacked
red meat and chicken in South of Tehran. Jundishapur J
Microbiol 2014; 7(4): €9254. doi: 10.5812/jjm.9254 .
Tavakoli HR, Farhang K, Karimi Zarchi A, Heydari
E. Bacteriological quality of ready to eat food in four
military restaurants. Iranian Journal of Military Medicine
2012; 13(4): 207-212. [In Persian].

Faramarzi T, Jonidi Jafari A, Dehghani S, Mirzabeygi
M, Naseh M, Arasteh RH. A survey of bacterial
contamination of food supply in the West of Tehran.
Journal of Fasa University of Medical Sciences 2012; 2(1):
12-18. [In Persian].

Aycicek H, Cakiroglu S, Stevenson TH. Incidence

32.

33.

34.

of Staphylococcus aureus in ready-to-eat meals from
military cafeterias in Ankara, Turkey. ] Food Control
2005; 16(6): 531-4. doi: 10.1016/j.foodcont.2004.04.005.
Meldrum R]J, Little CL, Sagoo S, Mithani V, de Pinna
E. Assessment of the microbiological safety of salad
vegetables and sauces from kebab take-away restaurants
in the United Kingdom. ] Food Microbiol 2009; 26(6):
573-7. doi: 10.1016/j.fm.2009.03.013.

Sagoo SK, Little CL, Mitchell RT. Microbiological quality
of open ready-to-eat salad vegetables: effectiveness of
food hygiene training of management. ] Food Prot 2003;
66(9): 1581-6.

Young RE, Young MK, Yoon KS. Survival of pathogenic
enterohemorrhagic  Escherichia coli (EHEC) and
control with calcium oxide in frozen meat products.
Food Microbiol 2015; 49: 203-10. doi: 10.1016/j.
fm.2015.02.010.

122 |

Environmental Health Engineering and Management Journal 2017, 4(2), 117-122



