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Abstract: Street and restaurant foods play an important role in people’s daily food options as well as their regular nutritional
requirements are dependent on these foods, as their ever-growing busy schedule take away the opportunity to eat homemade
food. Due to expedient availability, these street and restaurant foods are one of the primary food options for city people. Over
the years, many food-borne diseases have been reported due to contaminated non-homemade food consumption. This study
was conducted to analyze the microbiological quality of foods which are sold in street side food premises, general restaurants
and higher class restaurants. This research study observed, and analyzed the microbiological quality of thirteen most
commonly consumed food items of street side food premises, general restaurants and higher class restaurants from Kushtia and
Jhenidah town in south-west region of Bangladesh. Higher percentages of microbial contamination were observe in street side
food premises (76.92% for gram-positive bacteria, 69.23% for gram-negative bacteria and 61.54% for fungi). It has been found
out that, instant cooked food items showed less microbial load than raw or preserved food. Higher class restaurants foods
showed less microbial load than street side food premises and general restaurants. This study specifically highlights the level of
microbial presence found in various available non-homemade foods. Finally, this study recommends some preventive measures
which the government and food-maker together should follow, and also maintain the standard hygienic procedure to prepare,
cook and handle foods. Implementation of such measures, rules and regulations on street food vendors and restaurant foods are
extremely crucial to maintain the hygienic condition as well as to avoid such spreading of harmful organisms through
consumption of contaminated foods.
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improves health, growth and development of beneficiaries
and encourages continued education in developing countries
[2-5]. Low educational qualifications, socioeconomic status,
lack of knowledge of safe food handling, vendor’s mobility,
diversity, temporary nature also contribute to public health
risk [5]. Foodborne diseases (FBD) is a common health
hazard worldwide, an outcome of poor hygiene practices [6-
8]. Diarrhea is most food bone common disease and
approximately 30 million people are suffering from food
borne illness each year in Bangladesh. Multidrug resistant
food borne microorganisms made the food safety situation
more vulnerable in public health [9].

Bangladeshi peoples are depends on street side food premises
(SFP), general restaurants (GR) and Higher Classes Restaurants

1. Introduction

Microbial food borne illness is major health concern
worldwide. Unsafe food creates global health threats and
poses a threat to the health of every person. Children,
pregnant women, old people and people with a disease are
the most vulnerable. South-East Asia Region has the second
highest burden of foodborne diseases per population, after
the African Region. 60 million children under the age of 5
fall ill and 50 000 die from foodborne diseases in the South-
East Asia Region every year [1]. The provision of safe food
for children and adolescents of school going age is of great
concern to governments and other stake holders as it
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(HCR) as their sources of food consumption besides households.
Microbial food borne illness is highly associated with street
foods [9]. Mainly people from low socioeconomic bracket and
students are most popular consumers of street foods [10]. Street
foods are prepared and stored in dirty environment, near
contaminated sources and most of the time street foods are not
covered and exposed to flies and dust which cause food borne
diseases due to consumption [5].

Contamination of street foods persists through preparation
and cooking due to the quality of raw materials [11]. Lack of
potable water for various activities vendors re-use the water
for cleaning utensils and used dishes; this has been reported
in various continents like Asia, Africa and South America
[11]. Staphylococcus spp. contamination of utensils often
occur at vending site due to touch the food after touching the
dish washing cloths and water after dish washing and hand
washing, which indicates cross contamination of dish water,
food preparation surfaces and the street foods [12]. In
developing countries most of the street food vendors have
less general perception of food safety issues, inadequate
knowledge on proper food handling and their role in the
transmission of pathogens due lack of formal education or
have few years of schooling [12]. Report indicate that
multiple food items from street of Salem district of Tamil
Nadu, India showed more viable microbial count (spores,
yeast, Gram — ve rod and Gram + ve cocci) than same
homemade food items, due to unhygienic food preparation
and storage at appropriate temperatures, exposure to flies,
dust, wind and other contaminants [13].

Salad is the most popular food items with streets and
others restaurants food items. Reports indicate that two large
outbreaks in the United Kingdom demonstrated the
significant health problems that could arise from
consumption of contaminated salads [14]. Another main
issue is simply the availability of adequate safe water, which
is usually a critical item in the spreading of diseases [15].
Epidemiological evidence indicates that cholera is primarily
a waterborne disease [16]. The microbial load and the
presence of the bacterial pathogens in foods are a good
indication of the food quality and the potential health risk
they pose to consumers [17].

Ensuring Food safety and high quality management are the
great challenge to developing countries like Bangladesh.
People should be aware about the causes of food borne
diseases, food safety, sanitation management and hygiene
practice. This study has been conducted to assessment of
microbial quality of foods from different food premises
where peoples are consume foods in daily basis, aware the
consumers and food handlers about the health risk of food
borne diseases and ensure the practices regarding food
hygiene, safety, sanitation management.

2. Materials and Methods
2.1. Sample Collection

In this study, a total of 78 food samples were collected for

the assessment of bacteriological and fungal presence and
identification. Samples were collected from the different food
premises in Kushtia and Jhenida city, Bangladesh. The food
samples were collected from food premises on Thursday
afternoon between 1:00pm and 2:30pm. The time interval
between sampling from each vendor was approximately 15-
20 minutes. I collected 10 samples on every sampling day.
Food samples included cereal based (Rice), cooked food
(Meat, Fish, Egg, Dal, Singara, Peaju, and Puri), vegetable
(Salad and Mixed vegetables) and drinks (Fruit juice and
Water). Approximately 200g of each food sample was
collected using the vendors serving utensils, took the samples
in a zipper bag and quickly sent them in the ice box to inhibit
the microbial contamination after sample collection. Food
temperatures were recorded at the time of sampling using a
portable thermometer. In the laboratory stored at 4°C until
testing. They were analyzed within 24 hours of sampling.

2.2. Sample Processing

All samples were collected in sterile polythene bag and
plastic bottle in an insulated box and with ice to maintain a
temperature ranging from 4°C to 6°C and analyzed within
one hour after procurement. From each sample, 25g was
aseptically weighed and macerated and 225ml of sterile
saline water (0.9%) was added to the salad under laminar air
flow to prepare stock solution. Sterile Serial dilution was
carried out using sterile distilled water as diluents. Seven
sterile test tubes were taken each containing 9ml of sterile
distilled water. Test tubes were labeled by 10-1 to 10-5.
Before making any dilution, each of the water samples was
shaken vigorously. 1ml of stock solution was added to a test-
tube containing 9ml of sterile water and thoroughly mixed to
get a 10-1 dilution of the stock solution. 1ml of 10-1 dilution
was transferred to 9ml of sterile water in another test tube
and thoroughly mixed to get a 10-2 dilution. In such way
serial dilution of stock solution were made up to 10-5.

2.3. Microbial Identification

Isolation of bacteria and fungi were done by growing them
on selective and non-selective media such as Nutrient Agar
(NA) for bacteria and incubate at 32-35°C for about 18-48
hours, after which the plate was examined to detect bacterial
growth. Then gram staining was performed to identification
of gram positive and negative bacteria by violate and pink
color. Potato Dextrose Agar (PDA) for fungi plate and
incubated at room temperature for about four days, after
which the plate was examined to detect fungal growth.

3. Results
3.1. Microbiological Analysis of Food Samples

The microbial analysis of various food collected from
different food premises in Kushtia and Jhenidah cities are
presented in Table 1. In this study, 13 types of food samples
including Rice, Meat, fish, vegetable, egg, singara, puri, dal,
piaju, salad, fruit juices, sauces and drinking water were
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tested for assessment of the microbial presence in these
items. I categorized the food premises as street side food
premises (SFP), general restaurants (GR) and Higher Classes
Restaurants (HCR). A significant number of gram positive
and negative bacteria were present in rice, vegetable, singara
and salad among all food premises. Besides, singara, puri and
salad containing higher number of fungi among all food
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premises. Dal, sauces and drinking water from street side
food premises contain higher microbial load than other food
premises groups. This study also found and observed that
overall all food premises have not good hygiene practice
that’s why the food sample from all classes of food premises
containing microbial load specially bacteria and fungi.

Table 1. Microbial analysis of various foods in Kushtia and Jhenidah city.

Types of Types of food Food items

Microorganisms premises Rice (6) Meat (6)

Fish (6)

Vegetable (6) Singara (6)

SFP + +
GR
HCR
SFP
GR
HCR - -
SFP
GR - -
HCR - -

Gram-positive Bacteria +
4y -
+

Gram-negative Bacteria

+

Fungi

4k

Co o+

+ 4+ A+t
'

I
y

Table 1. Continued.

Types of food Food items

Types of Microorganisms premises Dal (6)

Peaju (6)

Fruit juices (6) Sauces (6) water (6)

SFP +
GR -
HCR -
SFP +
GR -
HCR -
SFP -
GR -
HCR -

Gram-positive Bacteria

+ o+

4+

Gram-negative Bacteria

+ o+

Fungi

Salad (6)
T

+ o+ o+t
w0 0
w0 0
+ +

(+) present.
(-) absent.

3.2. Microbial Contamination Rate (%) in Collected Food
Sample

Figure 1 shows the contamination rate of food samples
from different food premises. Higher percentages of
microbial contamination were observe in street side food
premises (76.92% for gram-positive bacteria, 69.23% for
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gram-negative bacteria and 61.54% for fungi). Another two
groups also showed a moderate percentages of microbial
contamination. This results indicate that the overall food
handling, processing, hygiene and sanitation management in
all food premises were very poor.
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Figure 1. Microbial contamination rate (%) in collected food sample.

4. Discussion

The microbial load and the presence of the bacterial
pathogens in foods are a good indication of the food quality

and the potential health risk they pose to consumers [17].
Reports indicates that street-vended foods contain different
bacterial pathogen and fungus [18-20]. We also have found a
huge number of bacteria and fungus in most common foods
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including rice, vegetable and salad. Foods are contaminated
by different bacteria and fungus due to poor hygiene and
sanitation management. Dust and dirty wearing cloths also
responsible for the microbial contamination of street side
foods. We found a higher number of gram-positive bacteria
in food samples (10 item contaminated out of 13) compare to
the gram-negative bacteria (9 item contaminated out of 13)
and fungus (10 item contaminated out of 13). Report indicate
that microbial food borne illness is highly associated with
street foods [9]. We also found that street side foods were
highly contaminated (76.92% for gram-positive bacteria,
69.23% for gram-negative bacteria and 61.54% for fungi)
compare to general restaurants (69.23% for gram-positive
bacteria, 38.46% for gram-negative bacteria and 46.15% for
fungi) and higher classes restaurants (38.46% for gram-
positive bacteria, 23.08% for gram-negative bacteria and
23.08% for fungi). All results suggested that microbial
contamination in foods of different food premises occurred
due to lack of the knowledge, practices and information
about way of microbial contaminations, causes of food borne
diseases, food safety, hygienic practices and sanitation
management. Therefore, intake of such poor quality and
unhygienic foods can lead touch kind of foods from the
common restaurant foods calamitous diseases.

5. Conclusions

The present study was carried out to assess the microbial
quality of food among different food premises. The collected
foods were handled with much delicacy to avoid any kind of
contamination. All the precautions, protocols and safety
instructions were followed very strictly. After finishing all the
works with those samples, they were preserved safely so that if
any result went wrong or anyone wanted to analyze or investigate
them further, can be done. Finally, people should become more
aware in having foods from outside, selling and preparing the
foods should also become more alert and food safety rules and
implementation of food regulatory laws in food preparation,
serving and preservation should be strongly maintained to avoid
contamination problems and food-borne diseases.
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