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Hygienic quality of food (microbial and chemical quality) is very important to public health.
This study was aimed to determine the microbial contamination and chemical quality of
prepared food including cooked meat, cooked rice, cooked kebab, roast chicken and cooked
fish in catering services and restaurants in Qazvin province from Iran. Randomly 200 food
stuff samples were collected from the catering services and urban restaurants and consequently
analyzed according to American public health association (APHA) and food and drug
administration (FDA) standard methods. In addition, the chemical quality and outward status
of food were assessed. The findings indicated that level of fat and moisture had not significant
difference between same samples in various locations. Nevertheless, Coked Kebab samples
had the highest of fat level at the sampling locations (5.12 ± 1.23% and 5.92 ± 0.93%), The
highest and lowest levels for moisture content amounts were observed in restaurants cooked
meat and kebab samples. Microbial analysis showed that the meat and fish had the highest
total count (TC) and Coli forms count (6.12 ± 0.99 and 4.91 ± 0.37 Log cfu/g respectively)
(P < 0.05). None of samples were contaminated with Salmonella spp., Escherichia coli and
Staphylococcus aureus. Improving methods for cooking and food processing, avoid of the
secondary bacterial contaminations, continuous monitoring in food processing can be great
importance as preventive measures of food contamination.
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Introduction
Food safety and food-borne infections are
important public health concern worldwide and most
of the pathogens resulting in food-borne diseases
are zoonotic (Busani et al., 2006). These pathogens,
though, usually cause self-limiting gastroenteritis,
complications may occur, resulting in more severity
(Zhao et al., 2001). Staphylococcus aureus is one of
the most common agents in bacterial food poisoning
outbreaks (Adwan et al., 2005) and symptoms of
staphylococcal food intoxication generally occur one
to six hours after the food is ingested and the common
symptoms are nausea, vomiting, abdominal cramps,
and diarrhea. Poultry, meat and egg products could be
the common sources of S. aureus, posing a potential
health risk. In developing countries, incidence rate of
food borne diseases is approximately 916 cases per
100000 populations. Considering reports of WHO,
economic loss posed by salmonellosis could be
estimated about one billion dollar with medical and
productivity costs taken into account (Pereira et al.,
2009; Scallan et al., 2011). Total aerobic bacteria,
enterobacteriaceae, coliforms, and Escherichia coli
are used as indicators of poor microbiological quality
of food particularly face contamination (Abu-Ruwaida
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et al., 1994; Capita et al., 2002). During the cleaning
process most of these microorganisms are eliminated,
but subsequent contamination is possible at any stage
of the production process (Mead, 2000; Kozacinski,
et al., 2006). Food products such as meat and protein
foods due to favorable conditions for bacterial
growth are in high risk foods, Thus, assessment of
the chemical quality these food products is very
important to improve health of consumers (Jay, 2006).
Therefore, it is important to prevent the hazards and
to provide a safe and wholesome product for human
consumption. According to existence large number of
catering services and restaurants in Qazvin province,
it seems necessary to examine hygienic quality
(microbial contamination and chemical properties)
of food stuff in the locations.
Material and Methods
In this study, food samples included cooked
meat, cooked rice, cooked kebab, roast chicken
and cooked fish that randomly were collected from
catering services and restaurants located in Qazvin,
Iran. Sampling was taken from main dishes before
serving by consumers. The samples put into in sterile
plastic containers and carried to the laboratory in
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refrigerated box at 4°C. Microbial and chemical
assays were carried out based on standard methods
and randomized sampling, standards of institute of
standards and industrial research of Iran (ISIRI No.
815, 194, 9263 and 1-8923, ISIRI, 2009).
First, samples were homogenized in a stomacher
400 (Interscience, Saint-Nom-La- Breteche, France)
and diluted with peptone water 1%. Then each of
samples was tested on selective culture media for
total count (TC), coliforms count, E. coli count, S.
aureus count and presence of Salmonella spp. based
on the American Public Health Association (APHA)
(Vanderzant and Splittstoesser, 2005). Fat content and
moisture level were assayed according to the ISIRI and
food and drug administration (FDA). All statistical
analyses were performed using SPSS17 software. All
experiments were conducted in triplicate. Level of
significance was considered at P < 0.05.
Results
Chemical and microbial quality of food samples
are presented in Tables 1and 2. Coked Kebab samples
had the highest of fat level at the sampling locations
(5.12 ± 1.23% and 5.92 ± 0.93%) and the lowest fat
content was found in roast chicken (1.35 ± 0.27%
and 1.10 ± 0.45%). The amount of various foods fat
content was not significant difference at the sampling
locations. The highest and lowest levels for moisture
content amounts were observed in Restaurants cooked
meat and kebab samples (Table1).
The TC, coliforms count and pathogenic bacteria
(Salmonella, S. aureus and E. coli) are shown in Table
2. Cooked meat samples collected from restaurant
had the highest mean TC (6.12 ± 0.99 Log cfu/g)
and restaurants kebab samples had the lowest mean
count (4.16 ± 0.38 Log cfu/g). Coliforms count was
highest in restaurant kebab samples (4.91 ± 0.37
Log cfu/g) and lowest in restaurant cooked fish
samples (3.16 ± 0.67 Log cfu/g). TC had significant
difference between coked kebab and meat samples
at the sampling locations; also coliforms count had
significant difference in kebab and fish samples at
the sampling location (Table 2). Pathogenic bacteria
were not detected in the investigated samples (Table
2). Coli forms count in all samples was more than
standard levels (100 cfu/g).
Discussion
Food poisoning is a major health problem in
developing countries which is caused by consuming
food contaminated with pathogenic bacteria (WHO,
2008). In this study, the chemical composition

Table 1. Chemical analysis of the served food at different
locations

Table 2. Microbial count of served food at different
locations (Log cfu/g)

R: Restaurant, C: Catering services, *: not detection

and microbiological quality of food were studied
in catering services and restaurants of Qazvin
province, Iran. Based on the results, amount of fat
and moisture in the food did not have significant
differences at the sampling locations. According to
the ISIRI guidelines, acceptable fat level in kebab
is 20% (Tavakol and Riazipour, 2008) showing
the coherence of our finding with the acceptable
standard. The finding showed that cooked meat and
kebab had the highest TC and coli forms count with
6.12 and 4.91 Log cfu/g; respectively (P < 0.05).
This may be attributed to primary crude material,
food manipulation by personnel, serving conditions
or inappropriate cooking processes (Vanderzant
and Splittstoesser, 2005). In addition, cooking
temperature and heating distribution in the food could
be considered as another influencing factor in food
contamination. Pathogenic bacteria counts showed
that none of the samples had contamination. These
findings are in accordance with a study conducted in
Argentina (Soriano et al., 2000) which showed similar
findings regarding TC and Coli forms in rice and
mince stew samples. The result of TC and coliform
count on kebab showed that contamination was 3.22
× 103 cfu/g and 1.69 × 103 cfu/g; respectively, which
was higher than our results. Insufficient heat, aftercooking secondary contamination, inappropriate
preparation and contaminated masher could be
effective in food contamination (Nemati et al., 2008),
also a significant difference was observed in not only
kebab and meat TC samples of the sampling locations
-i.e.samples from traditional food production centers
showed higher values compared to restaurants; but
also coliforms counts of kebab and fish samples at the
sampling locations (the restaurants showed higher
values compared to traditional food production
and distribution). This finding was also previously
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observed in another study performed by Tavakoli
et al. (2009) in evaluating the bacterial, chemical
property and sensory quality of cooked food with
traditional and modern equipment. They stated that
high cooking temperature is effective in reducing
the contamination level; however, the quantity of
vitamin B1 and B2 in addition to the organoleptic
characteristics may decrease as a result of high
cooking temperature (Tavakoli et al., 2007). After all,
the food cooking temperature is an important factor;
as some studies have shown that bacterial growth
may begin only within two hours after cooking
(Reglier, 2005). Therefore, preventive measures to
avoid secondary contamination should be considered
in such stages. Due to high contamination of food
samples in this study, a variety of bacteria could
exist in them, especially Bacillus cereus which could
stay alive even in high temperatures particularly in
rice (Nichols et al., 1999; Little et al., 2002). Rice
contamination could be affected by primary sources,
agricultural productions, storage steps and preparation
conditions (Malakootian et al., 2001). Considering
the lack of S. aureus in collected samples, hypothesis
of contamination by human practice becomes
unlikely (Alipour et al., 2011). Pathogenic bacteria
such as S. aurous, Salmonella and E. coli and other
species of enterobacteriaceae, could decrease during
the preparation of crude material, the heating process
(high heating such as pasteurization or use of cold)
and adding preservative materials (Hoseinzadeh
et al., 2012). Results showed that the microbial
contaminations in all food samples analyzed required
preventive considerations. In addition, crude material
should be considered for microbial quality tests before
preparation for cooking. Moreover, results of this
survey could be used to inform restaurant managers,
policy makers and people about the foods’ quality and
safety regarding to microbiological contamination
and chemical composition.
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