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ABSTRACT 

Bacterial contamination of retorted foods has become an important public health issue that foods is sold by 

street vendors. In Bangladesh, forborne illness is very commonn and is mainly occurred by consumptions of 

contaminated street foods. This study was conducted to bend the microbiological standard of various types of 

street foods (chotpoti and fuchka) sold by street vendors of different areas at Gazipur in Bangladesh. Total 32 

food samples from 2 different types as chotpoti and fuchka were collected from different areas. Bacterial 

isolation, identication, colony count and antibiotic sensitivity testing were performed by using the succeeding 

level of bacteriological techniques. Total viable count of bacteria is calculated with CFU/g units range from 

9*105 CFU/g to 5.3*107CFU/g. For enumeration and identification of test organisms all food samples were 

inoculated into different types of selective media including Eosin Methylene Blue agar (EMB), Salmonella- 

Shigella agar (SS) and Mannitol salt agar (MS). From different street foods at gazipur district we isolate the 

highest frequent of E. coli 15(37.5%) succeeding by Staphylococcus spp 10 (25%), Klebsiella spp 8(20%), 

Salmonella spp 5(12.5%) and Shigella spp 2(5%). E. coli isolates were resistant to ampicillin, penecilin G, 

chloramphenicol and cephalexin where sensitive to gentamicin and ciprofloxacin. Salmonella spp were 

sensitive only ciprofloxacin and remaining antibiotic disc were resistant. In case of Shigella spp gentamicin and 

ciprofloxacin were sensitive where remaining disc were resistant.  Klebsiella spp. isolates were resistant to 

ampicillin, cephalexin and sensitive to gentamicin, neomycin and ciprofloxacin. Gram positive Staphylococcus 

spp. were resistant to ampicillin, cephalexin and vankomycin and sensitive to were resistant to ampicillin, 

vancomycin, and cephalexin and sensitive to gentamicin and ciprofloxacin. Ciprofloxacin shown 100% 

sensitivity and cephalexin shown 100% resistant in all tested bacterial isolates. This stud y confirmed multidrug 

resistance bacteria from different local street foods in Gazipur City that causes foodborne illness and impact on 

public health hazard. Recommendation of this study are proper handling of forxl, training on safety practices 

and regular inspection.. 
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1.Introduction 
 

There is a very high demand of the street foods in Gazipur District of Bangladesh. Street foods 

are ready-to-eat foods and beverages prepared and/or sold by vendors and hawkers, particularly 

in streets and other similar public places [FAO, 1989]. This type of ford plays an important role 

in meeting the food needs of urban dwellers in many developing countries' cities and towns. It 

feeds millions of people with a diverse range of foods that are relatively inexpensive and easily 
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accessible [Tambekar DH, et.al:2008]. The convenience and distinctive flavors of street-vendor 

foods can be attributed in *Edition to the population's nutritional status. In many developing 

countries, street foods ensure a greater number of people's survival and food security for low-

income urban residents [Rane, S. 2011] despite the numerous benefits offered by street vendors, 

they have been reported to pose serious safety and health concerns to consumers and food 

handlers. This is due to their diversity, a lack of food safety knowledge and practice, a lack of 

basic hygiene, and a lack of public awareness [C. Muyanja.et.al: 2011, S. Rane. 2016]. As a 

result, they are unaware of proper food handling and their role in pathogen transmission [Mensah 

PD, 1999]. Knowing the microbiological safety of sold foods is an important factor in 

appreciating the safety problems associated with sheet friends, so that concerned organizations 

can take appropriate steps to improve safety and sanitation in this sector [Muleta D, 2001]. There 

are several risk factors at play, including the possibility that the water will become contaminated 

as it is left out in the open. You never know if the hands used to fill the fuchka are always clean. 

During this season, a large number of people are becoming victims of water-borne diseases. I like 

the fuchka, chotpoti with the sour tamarind. Be wary of overindulging in this delectable street 

food, as it is high in calories and saturated fat.  These may cause an upset stomach and a queasy 

feeling if they are high in oil. Acidity and heartburn are also common side effects to consider 

before diving into this treat. Microbial contamination of street food causes the fo rue illnesses, 

which are regarded as a major public health issue [Al Mamun et,al: 2013,Biswas et.al: 2010]. 

More than 250 different types of bacteria, viruses, parasites, metals, toxins, and prions cause 

foodborne diseases in humans [Tambekar DH, et.al:2008]. Bacterial agents cause foodborne 

infections, which can result in hospitalizations and death. [FAO, 2012].   In most cases, water is 

not available at vending locations for washing hands and utensils; hand and utensil washing 

is usually done in a single bucket—sometimes without soap.   Bacterial agents in food are 

the most common cause of serious and fatal foodborne illnesses.More than 90% of food-

poisoning illnesses are caused by Staphylococcus, Salmonella, Clostridium, Campylobacter, 

Listeria, Vibrio, Bacillus, and enteropathogenic bacteria. Escherichia coli [SchmidtR, et. al.; 

2003]. Thus, contamination of food by Escherichia coli, Salmonella typhi, Pseudomonas 

species, Staphylococcus aureus, Proteus species, and other species during preparation, post -

cooking, and various handling stages poses potential health risks   (Ghosh M, et.al.; 2007 and 

, Hanashiro A, et.al.;2005. 

Furthermore, multi-drug resistance of food-borne microorganisms made the food safety situation 

in public health more vulnerable. [Khairuzzaman M,et.al; 2014]. According to the Globe Health 

Organization's report on worldwide surveillance of antimicrobial resistance, the ability to treat 

common infections in the community and hospitals is jeopardized due to antibiotic resistance 

across the world, which is not a forecast for the future but is occurring right now. [WHO, 2014]. 

Antibiotic resistance may be a natural feature of the organism or it may be obtained. Mutations in 

extra genes coding for a resistance mechanism in the bacterial genome result in acquired 

resistance to an antimicrobial agent. The bacteria's defensive mechanism is changed as a result of 

these genetic modifications, which result in a change in membrane permeabi. [Chadwick, D.J. & 

Goode, J. A. 2008,;Poole, K. 2002]. 

 

2. Materials And Method 
 

The research study is split into three parts. The first section covers the total viable counts (TVC) 

of the collected samples from various regions. The second portion consists of isolating and 
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identifying pathogenic bacteria from isolated samples using cultural, morphological, and 

biochemical analysis. The third section involves an appraisal of the antibiotic sensitivity test. 

 

2.1 Sample collection 

Our research experiment was started during the period from January to june in 2016 and whole 

research work was done in the bacteriology laboratory of the department of microbiology, 

GonoBishwabidyalay,savar,Dhaka. Total 32 foodsamples(eachof16samples)were randomly 

choseninthisstudyandsampleswerecollectedfromdifferent streetvendors inthe localarea included kaliakoir buss 

tand,chandura busstand,shafipur busstand,and joydebpur rail stationatGazipur district.  Food samples 

including chotpoti and fuchka were collected by using jipperlock polybag with 250 gm and 

immediately transfer all food samples to the microbiology laboratory of Gono Bishwabidyalay. 

Food samples were analyze within 24 hours from sample collection. 

 

2.2 Sample preparation  

To dislodge adhered bacteria, a 10gm food sample was homogenized in 90ml of buffered peptone 

water and vigorously shaken with a vortex (Kiiyukia C.; 2003). Homogenized 1 ml sample added 

into 90 ml of buffer solution and make 10-2 to 10-5 dilution for total aerobic count (TAC), 

coliform bacteria and enterobacteriaceae counts (Bridson, EY 2009). 

 

2.3 Prediction of total viable count (TVC) 

After preparation of samples from each dilution 50 μl of diluted food samples were transferred 

into a plate count agar with a micropipette and immediately spread for determination of total 

bacterial load. After spreading the plates were transferred in incubator at 37˚C for 24 hours for 

proper growth of bacteria. After 24 hours calculate the bacterial count by colony counter and the 

results were mentioned as the colony forming units (CFU). 

 

2.4 Separation of bacteria by cultural test 

After preparation of food samples aerobic colony count was determined by pouring of 1 ml of 

liquid sample into nutrient agar plates and then keep incubator for bacterial growth at 30-35 ˚C 

for 48 hours. For detection of coliform bacteria 1 ml liquid sample was poured on Eosin 

Methylene blue agar and incubated at 30-35˚C for bacterial growth. By following the same 

procedure detection of enterobacteriaceae family poured 1 ml liquid sample on MacConkey agar 

incubated at 35 ˚C for 24-48 hours (Bridson EY, 1998). Remaining food sample were poured on 

Manitol salt agar, TCBS agar, Xylose Lyse Deoxicolate (XLD) agar and incubate same 

temperature for 24-48 hours. Then suspected colonies were again subcultured for furture 

confirmation and pure colonies formation at 35˚C for 24-48 hours. 

 

2.5 Confirmation of test bacteria 

According to the standard method of International Commission on Microbiological 

Specifications for Foods (ICMSF, 1985). Bacteriological test of street food samples such as 

chotpoti and fuchka was done for cultural examination. For bacterial identification gram-staining 

and different types of biochemical tests such as catalase, oxidase, methyl red- voges proskaeur , 

simmon citrate, indole, urease, motility, coagulage, Klinglar iron agar, H2S gas production and 

mannitol fermentation were used (Bridson EY, 1998, Cheesebrough M, 2002). 
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2.6 Antibiotic Susceptibility Test 

Different types of commercially available antibiotics disc were used to determine the resistance 

patterns of test organisms. According to the guidelines of clinical and laboratory standards 

institute (CLSI, 2007) using Mueller hinton agar (difco) by Kirby-Bauer disc diffusion technique 

for the determination of antibiotic resistance patterns. After spread test organism on plate and 

overnight incubate at 37˚C then recorded the diameter of zone of inhibition and categorized as 

sensitive, intermediate and resistance following the company guidelines (Cappuccino and 

Carpenter, 2005). 

 

3. Result And Discussion 

 

3.1 Total viable count of chotpoti and fuchka 

Different street foods sample (fuchka and chotpoti) were collected from different vendors shop 

and calculate total viable counts which was shown in table 1. Results showed that in chotpoti 

highest number of bacterial counts was observed and the number was 6.2* 107 CFU/g and 

followed fuchka sample was 5.3*107 CFU/g. Highest number of bacteria found in chotpoti 

sample from chanduraarea. 

 

Table number 1.Total viable count (TVC) of Bacteria 

 

Place name and foods Dilution factor Colony count Total viable 

count(TVC) 

Kaliakoir(Chotpoti) 10ˉ¹ 

10 ˉᶟ 

 

10-3 

10-4 

10-5 

More than300 

More than300 

90 

75 

60 

TNTC TNTC 

9x105 cfu/g 7.5x106 

cfu/g 6.0x107 cfu/g 

Chandura (Chotpoti) 10-1 

10-2 

10-3 

10-4 

10-5 

More than300 

More than300 

82 

70 

62 

TNTC TNTC 

8.2x105 cfu/g 7.0x106 

cfu/g 6.2x107 cfu/g 

Shafipur (Fuchka) 10-1 

10-2 

10-3 

10-4 

10-5 

More than300 

More than300 

80 

67 

55 

TNTC TNTC 

8x105 cfu/g 6.7x106 

cfu/g 5.5x107 cfu/g 
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Joydeppur railway 

staton (Fuchka) 

10-1 

10-2 

10-3 

10-4 

10-5 

More than300 

More than300 

82 

66 

53 

TNTC TNTC 

8.2 x105cfu/g 

6.6 x106cfu/g 

5.3 x107cfu/g 

 

3.2 Results of bacterial count and identification from different vendor shop 

For isolation and identification of different bacteria we collected different food samples such as 

chotpoti and fuchka from different street food vendors in gazipur district and we identified total 

32 bacterial species such as Escherichia Coli, Salmonella spp, Klebsiella spp, Shigella spp and 

Staphylococcus spp. In chotpoti sample we isolated Escherichia Coli for 9(36%), Salmonella spp 

for 4(16%), Staphylococcus spp for 6(24%), Klebsiella spp for 4(16%)and shigella spp were 

found 2(8%).  In fuchka samples we identified Escherichia Coli for 6(40%), Salmonella spp for 

1(6.6%), Staphylococcus spp for 4(26%), Klebsiella spp for 4(26%). Both 2 samples such as 

chotpoti and fuchka we found Escherichia Coli was highest positive number that was mentioned 

in table 2. 

Table number 2: Results of bacteria in different food sample 

 

 

3.3 Results of cultural test from isolatedbacteria 
Cultural characteristics of isolated bacteria from different street food were included their size, 

shape, and characteristics of colony experiment in various cultural 

media.Culturalcharacteristicsconfirmedbyusingstaining,pure culture technique and different 

selective media which are showed in below table 3. 

 

Table 3: Observation of isolated bacteria in culture media 

Sl. no  Isolates name Culture media Observation 

1 Escherichia. Coli Eosin methylene blue 

Agar 

Metallic sheen (greenish black) - 

colony 

2 Salmonella spp. Salmonella –shigella 

agar 

Non lactose fermented colony 

3 Shigella spp. Salmonella –shigella 

agar 

Small colony with non-lactose 

Isolates Chotpoti Fuchka Total Percentage (%) 

E. coli 9 (36%) 6 (40%) 15 37.5% 

Salmonella spp. 4 (16%) 1 (6.66%) 5 12.5% 

Shigella spp. 2 (8%) 0 (0%) 2 5% 

Klebsiella spp. 4 (16%) 4 (26%) 8 20% 

Staphylococcus spp. 6 (24%) 4 (26%) 10 25% 

Total bacteria 

identified 

25 (100%) 15 (100%) 40 100% 
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4 Klebsiella spp. MacConkey agar Lactose fermented colony with 

large, mucoid and bright pink. 

5 Staphylococcus spp. Mannitol Salt Agar Pure yellowish colony 

 

3.4: Results of morphological characteristics  

After cultural test in media all isolates were morphologically characterized by using gram 

staining method and the cultural character of E.coli, and Staphylococcus spp were near similar to 

other authors (Sharada et. al., 1999; Tomas et al, 2005; Konuko et al, 2012) and the test results 

were mentioned in below table 4. 

Table 4: Results of gram staining properties 

Gram staining properties 

Name of isolates Gram staining  Shape Arrangement 

Escherichia. Coli negative Short rods Single pair or short 

chain 

Salmonella spp.   negative Rod shape Single or pair 

Shigella spp.   negative Rod shape Single or pair 

Klebsiella spp   negative Rod shape Single or cluster 

Staphylococcus spp. positive Cocci shape Grape like cluster 

 

3.5: Biochemical test results 

In our research study we confirmed the isolates by using different biochemical tests with different 

characteristics. In case of catalase test Escherichia. Coli, Salmonella spp., Shigella spp. 

Klebsiella spp and Staphylococcus spp were gave positive resultswhere all isolates were oxidase 

negative, except Escherichia. Coli all isolates were indole negative. Escherichia. Coli, 

Salmonella spp., Shigella spp. gave positive results for MR test and negative in VP test. All 

biochemical test results mentioned in table 5 and this results were similar to (Tomas, 1998; 

Konuku et al, 2012). 

 

Table 5: Results of biochemical test 
Serial 

No. 

Identification Ca Ox In Ci MR VP MIU Spore TSI 

01 Escherichia. 

Coli 

+ - + - + - + - Yellow butt and 

yellow slant,   

Gas= (+ve) 

H2S=(-ve) 

02 Salmonella spp. + - - + + - + - Slant alkaline 

Butt acidic 

H2S=(+v) 

Gas=(-ve 
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03 Shigella spp. + - - + + - - - Slant alkaline 

Butt acidic 

H2S=(-v) 

Gas=(-ve) 

04 Klebsiella spp. + - - + - + - - Yellow butt and 

yellow slant,   

Gas= (+ve) 

H2S=(-ve) 

05 Staphylococcus 

spp. 

+ + - - + + - - Slant and 

Butt both 

acidicH2S=(- 

ve) Gas=(- 

ve) 

Legends: Ca: Catalage test, Ox: Oxidase test, In: Indole test, Ci: Citrate utilization test, MR: 

Methyl red test, VP: Voges proskaeur test, MIU: Motility indole urease test, TSI; Triple sugar 

iron, H2S: Hydrogen sulphide, (+): Positive and (-): Negative  

 

3.6: Antibiotic sensitivity test results   

Total 40 bacterial isolates were isolated from food samples and 7 different antibiotics were used 

for sensitivity test which were mentioned in table 7.  E. coli isolates were resistant to ampicillin, 

penecilin G, chloramphenicol and cephalexin where sensitive to gentamicin and ciprofloxacin. 

Salmonella spp were sensitive only ciprofloxacin and remaining antibiotic disc were resistant. In 

case of Shigella spp gentamicin and ciprofloxacin were sensitive where remaining disc were 

resistant.Klebsiellaspp.isolateswere resistant to ampicillin, cephalexin and sensitive to 

gentamicin, neomycin and ciprofloxacin. Gram positive Staphylococcus spp.  were resistant to 

ampicillin, cephalexin and vankomycin and sensitive to were resistant to ampicillin, vancomycin, 

and cephalexin and sensitive to gentamicin and ciprofloxacin and the results were more or less 

similar to (Lin and Modarressi,2011; Singh et al,2011; Tagoe et al, 20011). Gentamicin and 

ciprofloxacin were highly sensitive to all bacterial isolates. 

Table 7. Antibiotic Sensitivity test 
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4. Conclusion 

Mostoftheisolatedbacteriaareantibioticresistant.Ourresearchfindingsarepathogenicbacteriapresenc

e instreetfoodsthatmaycausesdiarrhea,vomitingandotherproblemcreateinhumanbody. Most 

important fact of microbial contaminationwhich create infection is unconscious about maintain 

sterile condition during prepareing and selling foods. Safety measure should be taken during 

making and preparation of foods and handover to the customer. Good hygienic practices can 

reduce thecontamination. 
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