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Present study depicted a complete microbiological profile of some popular fermented and non-

fermented foods available in different food shops and restaurants in Dhaka city, Bangladesh. 

Furthermore, All the isolated strain were prepared to determine their survivability against some 

common synthetic drug through Kirby Bouer method. Total 60 samples of 20 categories (10 fermented 

and 10 non-fermented) unveiled the contaminating microbial flora up to 107 cfu/g including total viable 

bacteria and fungi in case of non-fermented food while the contamination rate was extremely low up to 

105cfu/g in fermented food. Exploration of specific pathogenic bacteria was estimated such as E. coli, 

Salmonella spp, Vibrio spp., Staphylococcus spp. and Pseudomonas spp. within the range of 102 to 

104cfu/g in non-fermented foods whereas only the Staphylococcus spp. was present in fermented food 

up to 103cfu/g. Among all the specific pathogens Salmonella spp., Vibrio spp. and Staphylococcus were 

significantly propagated in all categories of non-fermented samples up- to 104cfu/g. Total 17 available 

drugs were used against the identified bacterial strain. Most of the identified bacteria from fermented 

foods were found to be sensitive against commonly used antibiotics. Subsequently, five isolates from 

non-fermented foods were found to be 100% resistant against more than one antibiotic as multi drug 

resistant (MDR).  

 

Study on the existence of food born microflora and their drug resistant 

profile isolated from some fermented and non-fermented foods 

commonly available in Bangladesh 

 

 

   The consistent monitoring of food quality is very 

essential to eradicate the existence of food associated 

pathogens as well as to ensure the consumers’ health 

safety (1-5). Most of the cases, the poor sanitation 

practices are the major issue behind the long history of 

food borne diseases particularly in the poor community 

peoples (6). Beside the poor countries, the occurrence 

of food borne syndrome is now very common in many 

developed countries like United States and other 

European countries which may sometimes causes the 

morbidity and mortality (6, 7-9). According to the 

previous research reports, various bacterial species and 

fungal population are responsible for the contamination 

of food during the harvesting, processing, storage, 

shipping, food preparation, kitchen utensils including 

the cutting boards or other surfaces etc. (10-15). 

However, fermented foods are one of the major habitat 

of several indigenous microorganisms those have huge 

influences to modify the food substrates biochemically 

and organoleptically (16-18). The presence of 

fermentative microflora can increase the shelf life of 

fermented food as well as increase the products             
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acceptability to the consumers (19-23). During 

fermentation the chemical composition of raw materials 

of food is converted by the microbial action not only to 

enrich the nutritional value in some fermented foods but 

also impart health-benefits to the consumers (23, 24-26).  

   Several researchers have reviewed the microbiology, 

biochemistry, and nutritional status of fermented foods 

and beverages previously from different countries in Asia 

(16, 17, 23, 25, 27, 28). Several groups have been 

reported previously on the antibiotic resistant trait of 

pathogens found in different food items including 

fermented food (29-32). Both the developing and 

developed countries are now suffering with food borne 

infections due to the widespread of drug resistant bacteria 

through contaminated food and water (32). Considering 

all these facts, the present study attempted to (1) 

introduce the microbiological profiling of some common 

fermented and non-fermented food as well as (2) to 

describe the drug resistant attribute of the isolates.  
 

MATERIALS AND METHODS 
 

   Study area, sampling, sample processing and microbiological analysis. Total 

60 samples of 20 categories (n=3) of food were randomly collected during July 

2016 to September 2016 following standard protocol (34). Among 20 categories, 

10 were fermented and 10 were non-fermented. All the samples were quickly 

transported into the laboratory for microbiological assay. 10g of each sample was 

homogenized with 90 ml of buffer peptone water (pH 7.2 ± 0.2) in 9:1 ratio and 

serially diluted up to 10-5.  
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   Total 60 samples of 20 categories (n=3) of foods were randomly collected 

during July 2016 to September 2016 following standard protocol (34). Among 

20 categories 10 were fermented and 10 were non-fermented. All the samples 

were quickly transported into the laboratory for microbiological assay. 10g of 

each sample was homogenized with 90 ml of buffer peptone water (pH 7.2 ± 

0.2) in 9:1 ratio and serially diluted up to 10-5.  

   From the dilution 10-3 each of the samples of 0.1 ml was introduced on to the 

nutrient agar and Sabouraud dextrose agar for the isolation of total viable 

bacteria and fungi, respectively. Subsequently, MacConkey agar, Membrane 

Fecal Coliform agar (M-FC), Manitol Salt agar, Cetrimide agar, Samlnomella-

Shigella agar, TCBS agar and MRS agar were used as selective media for the 

quantification of coliforms, fecal coliforms, Staphylococcus spp. Pseudomonas 

spp., Salmonella spp., Shigella spp., Vibrio spp. and Lactobacillus consecutively 

(35, 36). All the inoculated plates were incubated at 37 °C for 24 hours except 

SDA plates, which were incubated at 25 °C for 48 hours. 

   Biochemical identification of the isolates. The biochemical properties of 

identified isolates were confirmed through standard biochemical methods (35, 

37). 

   Antibiotic susceptibility test of the identified bacteria. The pathogenic 

isolates were examined for the detection of antibiotic susceptibility traits (either 

drug resistant or sensitive) by disc diffusion assay on Mueller-Hinton agar 

(Difco, Detroit, MI) against commonly used antibiotics following the standard 

protocol (38,39). Lawns of bacterial suspensions including Escherichia coli, 

Pseudomonas spp., Vibrio spp., Staphylococcus spp.and Salmonella spp. 

(turbidity compared with the McFarland standard OD600-0.5) were prepared and 

introduced on to Muller Hinton agar. Some common antibiotics such as 

polymixin B (300 unit), Kanamycin (30 µg), methicillin (30 µg), streptomycin 

(10 µg), vancomycin (30 µg), gentamycin (10 µg), nalidixic acid (30 µg), 

azythromycin (15 µg), penicillin G (10 µg), erythromycin (15 µg), amoxicillin 

(30 µg), ceftriaxone (30 µg), ciprofloxacin (5 µg), ampicillin (10 µg), 

tetracycline (30 µg), chloramphenicol (30 µg) and cefixime (5 µg) were 

introduced  against the target bacteria. All the plates were incubated at 37 °C for 

12-18 hours and examined for formation of the zone of inhibitions (mm). 

 

 
    

 

 

RESULTS AND DISCUSSION 

 

   Propagation of different pathogens including coliform 

and fecal coliform in different food samples due to the 

poor sanitation and hygienic condition are the main 

causative agent of several food born diseases particularly 

diarrhea and dysentery (23). Such diseases are very 

common in developing countries like Bangladesh due to 

the lack of proper knowledge on personnel hygiene as 

well as poor maintenance quality of raw materials (11, 

23).  

   Existence of pathogenic bacteria in fermented and 

non-fermented foods. Among the 20 samples (10 

fermented and 10 non-fermented) the contamination were 

highly observed in non-fermented foods up to 10
7
cfu/g in 

case of total viable bacteria and fungi while the load was 

noticed up to 10
5 

cfu/g for total viable bacteria and fungi 

in fermented foods (table 1). For the detection of specific 

pathogen, present study revealed the contamination rate 

was very noticeable for non-fermented foods rather than 

the fermented foods (table 1). All the non-fermented food 

(raw milk, cake, fuska, vegetable roll, chop, singara, 

chips, chicken ball, chicken fry, and fried rice) were 

found to be contaminated with Salmonella spp., Vibrio 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE 1. Microbiological profiling of some fermented and non-fermented foods 

  

Samples 

name 

Microbial load (cfu/g) 

TVB Fungi E. coli 
Salmonella 

spp. 
Vibrio 
spp. 

Staphylococcus 
spp. 

Pseudomonas 
spp. 

Lactobacillus 
spp 

Fermented Food (3 samples each) 

Bread 2.0×105 2.0×103 0 0 0 2.8×103 0 0 

Yogurt 4.0×105 2.7×103 0 0 0 4.3×103 0 4.7×102 

Cheese 7.5×105 4.7×104 0 0 0 7.0×102 0 3.5×103 
Lassi 2.5×104 0 0 0 0 2.9×103 0 2.9×104 

Dosa 4.5×105 0 0 0 0 4.7×103 0 0 

Pickle 3.5×104 5.5×103 0 0 0 3.5×103 0 0 

Soya 

sauce 
2.0×104 2.1×103 0 0 0 2.8×104 0 0 

Fish 
sauce 

1.5×105 4.0×103 0 0 0 1.5×103 0 0 

Sardine tomato 

sauce with chilli 
4.5×104 7.0×103 0 0 0 4.0×104 0 0 

Non fermented Food (3 samples each) 

Raw Milk 2.5×107 7.5×106 2.3×102 2.8×103 3.8×103 2.0×103 0 5.2×103 

Cake 1.7×106 3.5×105 1.9×103 1.7×104 1.0×103 3.3×103 0 0 

Fuska 2.0×107 2.8×106 2.0×103 4.5×104 5.5×103 7.5×102 0 0 

Vegetable 

roll 
4.0×107 4.0×105 4.7×103 1.1×103 1.8×104 2.3×103 5.8×104 0 

Chop 3.8×106 3.5×104 3.0×102 4.7×104 4.5×103 5.7×103 4.2×103 0 
Singara 2.8×107 2.9×105 2.1×103 5.7×103 3.7×104 3.0×104 3.0×102 0 

Chips 4.0×107 4.0×105 0 2.0×103 2.0×103 2.3×103 2.0×103 0 

Chicken 

ball 
5.5×107 7.3×105 0 4.4×104 4.5×103 1.0×103 4.0×103 0 

Chicken 

Fry 
2.8×106 2.5×104 0 6.0×103 6.7×104 4.3×104 0 0 

Fried 

rice 
4.7×107 4.8×105 2.7×102 2.7×103 1.8×103 1.8×103 0 0 
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spp., and Staphylococcus spp. within the range of 

10
2
cfu/g to 10

4
cfu/g. The presence of E. coli as a fecal 

coliform was noticed in raw milk, cake, fuska, 

vegetable roll, chop, singaraand fried rice up to 

10
3
cfu/g while the growth of Pseudomonas spp. was 

found in vegetable roll, chop, singara, chips, and 

chicken ball up to 10
4
cfu/g (table 1). Only one sample 

(raw milk) exhibited the presence of Lactobacillus spp., 

as a selective microflora. Couple of previous study 

investigated that the existence of contaminating 

microflora in food samples may occur during the 

processing of raw material, mixing of ingredients and 

packaging of the end products (34, 40-43). According 

to the recommendation of International Commission on 

Microbiological Specifications for Foods (44), the 

marginal limit of specific pathogen in food should be 

less than 10
3 

cfu/g. In this study maximum non-

fermented food harbored excessive amount of 

pathogens which exceeded the marginal limit provided 

by International Commission on Microbiological 

Specifications for Foods (44). In case of fermented 

food the bacterial proliferation was significantly low 

only Staphylococcus spp. was found within the range of  
 

 

10
2
 to 10

3 
cfu/g  (table 1). Total viable bacteria and fungi 

were found in all the samples up to 10
5
cfu/g. In few 

samples (bread, yogurt and cheese) Lactobacillus spp. 

was found up to 10
3 

cfu/g. As reported in many studies, 

the fermented foods are extremely treated with various 

microorganisms especially lactic acid bacteria or enzymes 

which can improve the quality of fermented food by 

changing their biochemical properties (45, 46). However, 

some diseases cauusing bacteria such as Streptococcus 

spp., Staphylococcus spp., Bacillus, Camphylobacter and 

Pseudomonas were also found in fermented foods (47). 

Total five types of isolates were identified according to 

their response against different carbohydrade and 

chemical reagent.  

   Proliferation of drug-resistant bacteria in fermented 

and non-fermented food samples. To evaluate the 

efficacy of commonly available antibiotics as well as the 

clinical significance of the bacterial isolates, present study 

introduced antibiotic susceptibility test. Identified 

bacterial isolates were experimented to determine the 

antibiotic susceptibility against the commonly antibiotics. 

In case of fermented foods most of the bacterial strains 

were found to be sensitive against most of the antibiotic  

TABLE 2. Antibacterial susceptibility test of the isolates  
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R  

(%) 

S  

(%) 

R  

(%) 

S  

(%) 

R  

(%) 

S  

(%) 

R  

(%) 

S  

(%) 

Polymixin B 300 

units 

0 100 100 0 0 100 100 0 0 100  100 0 0 

Kanamycin 30 µg 0 100 0 100 0 100 100 0 100 0 100 0 100 0 

Methicillin 30 µg 100 0 0 100 0 100 0 100 0 100 100 0 0 100 

Streptomycin 10 µg 0 100 0 100 0 100 0 100 0 100 0 100 0 100 

Vancomycin 30 µg 0 100 0 100 100 0 0 100 0 100 100 0 0 100 

Gentamycin 10 µg 0 100 50 50 0 100 0 100 0 100 0 100 0 100 

Nalidixic acid 30 µg 0 100 0 100 0 100 0 100 0 100 100 0 0 100 

Azythromycin 15 µg 0 100 0 100 0 100 0 100 100 0 100 0 100 0 

Penicillin G 10 µg 100 0 100 0 100 0 100 0 100 0 100 0 100 0 

Erythromycin 15µg 100 0 100 0 0 100 100 0 0 100 100 0 100 0 

Amoxicillin 30µg 100 0 100 0 100 0 100 0 100 0 100 0 100 0 

Ceftriaxone 30µg 0 100 100 0 100 0 100 0 100 0 100 0 100 0 

Ciprofloxacin 5µg 50 50 0 100 100 0 0 100 100 0 0 100 100 0 

Ampicillin 10µg 0 100 0 100 100 0 100 0 100 0 100 0 100 0 

Tetracycline 30µg 100 0 50 50 100 0 100 0 100 0 100 0 100 0 

Chloramphenicol 30µg 0 100 0 100 100 0 100 0 100 0 100 0 0 100 

Cefixime 5µg 0 100 0 100 100 0 100 0 100 0 100 0 100 0 

R = Resistant  
S = Sensitive            
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(table 2). Two isolates (Staphylococcus spp and 

Salmonella spp.) from fermented food frequently 

showed resistance against penicillin G, erytromycin and 

amoxicillin while methicillin and tetracycline were 

found ineffective against Staphylococcus spp. (table 2).  

Conversely 5 isolates from the non-fermented food 

samples were found to be 100% sensitive against 

streptomycin (10 µg) and gentamycin (10 µg) while 

both strains showed resistance against more than one 

antibiotics such as azythromycin (15 µg),penicillin G 

(10 µg), erythromycin (15 µg), amoxicillin (30 µg), 

ceftriaxone (30 µg), ciprofloxacin (5 µg), ampicillin (10 

µg), tetracycline (30 µg), chloramphenicol (30 µg) and 

cefixime (5 µg) (table 2).  

   A number of research findings unveiled, the 

resistance gene might be evolved due to the mutation, 

genetic disorders, and mechanistic factors or by 

epidemiological factors which may creat huge obstacle 

in case disease medication (3, 30-32). 
 

CONCLUSION 

 

   Overall, the present investigation discussed the 

compact microbiological profile of some popular food 

items both fermented and non-fermented consumed by 

Bangladeshi people as well as highlighted on the 

propagation of resistant bacteria in food items. 

Previously huge information have been gathered on the 

propagation of bacterial strain in general food and 

fermented food but unfortunately the study on fungal 

growth in fermented foods is very few. This study 

identified the presence of fungi in many popular 

fermented foods which may possibly get entry from the 

storage condition. Moreover, the presence of resistant 

strain in fermented foods is very much alarming which 

indicates the poor management set up and lack of 

proper legislation in food sector.   In this perspective, 

the given information on the microbiological quality in 

accordance to the recommended microbiological 

criteria of different food items would impart a practical 

outcome in knowledge dissemination on food safety in 

Bangladesh. 
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