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INTRODUCTION 

Water-borne diseases are frequent among the 

communities due to the mismanagement in water 

distribution process, cross-contamination, man-made 

pollution, personal unsanitary condition and lack of 

proper education.1-3 Though, consumption of safe 

drinking water is the main aspect to ensure public and 

environmental health safety.1,2 Drinking water can be 

contaminated with pathogenic bacteria implicated with 

water-borne diseases. Among the pathogenic bacteria, 

enteric pathogens are the striking ones for the water 

microbiologist.1 Therefore, sources of fecal pollution in 

waters devoted to human activity must be strictly 

controlled. Entero-pathogens, such as Escherischia coli 

O157:H7, are generally present at a very low 

concentration in environmental waters within a 

diversified microflora. Complex methods are required to 

detect them, however, these are extremely time-

consuming.1,4 In most of the cases, presence of fecal 
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ABSTRACT 

 

Background: The elimination of pathogenic microorganisms from drinking water is the first and foremost 

requirement in terms of maintaining the quality of water as well as reducing the water- borne diseases. The presence 

of coliform in water acts as an indicator of the presence of others pathogens.   

Methods: Present study attempted to focus on the existence of coliform and fecal coliform in drinking water along 

with their drug resistant pattern through conventional culture methods and Kirby-Bauer method (disk diffusion).    

Results: A total of 30 samples (15 were boiled and 15 were filter) were collected and processed for microbiological 

action. Significant numbers of samples (both filter and boiled water) were found to be contaminated with coliform 

bacteria especially E. coli and Klebsiella spp. within the range of 102 to 104 cfu/ml. In addition, few samples exhibited 

fecal contamination. A total of 15 available drugs were used against the identified E. coli and Klebsiella spp.  Most of 

the identified bacteria were found to be sensitive against commonly used antibiotics. Very few strains of E. coli and 

Klebsiella spp. in both filter and boiled water were found to be resistant to more than one antibiotic. Only Klebsiella 

spp. from boiled water showed 100% sensitivity against all the drugs.   

Conclusions: The presence of drug resistant coliform and fecal coliform in drinking water is a clear indication of 

poor water quality which might be a threat for consumer’s health, especially for the children.  
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contamination in drinking water can easily be determined 

by the existence of indicator organisms.1,5 

The existence of coliforms in higher concentrations than 

pathogenic bacteria is considered as an index of the 

potential presence of entero-pathogens in water 

environments.4,6 Among the coliform group, E. coli is the 

most significant one as its presence indicates the 

existence of other pathogens in the water sample.7 

Coliforms are also routinely found in diversified natural 

environments.8-11  

Their presence in drinking water is not only an indicator 

of poor water quality but also an obstacle to ensuring 

sustainable health safety for people. Moreover, the 

presence of total coliform in treated water which is 

usually coliform-free may indicate treatment 

ineffectiveness, loss of disinfectant, breakthrough, 

interference of contaminated water into the potable water 

supply or regrowth problems in the distribution system.12-

15  

The use of the coliform group as an indicator of the 

possible presence of enteric pathogens in aquatic systems 

has been a subject of debate for many years. However, 

different methods are available to monitor the existence 

of coliform and fecal coliform in drinking water by which 

we can easily detect the quality of the water.7,16-19 Along 

these lines, the present study was designed to chalk out 

the existence of coliform and fecal-coliform in drinking 

water along with their resistant properties against 

antibiotics.  

METHODS 

Study area and sampling 

The study was designated only based on the community 

of Dhaka metropolis where inhabitants generally 

consume water after filtration and boiling. A total of 30 

water samples (15 were boiled water and another 15 were 

from filter water) were collected from separate 

households during the time period of February, 2016 to 

March, 2016. Samples were collected aseptically in 

sterile screw capped bottles and stored in a thermal 

stabilization box with a constant temperature of 25oC, 

then transported to the laboratory within one hour, and 

immediately subjected to microbiological analysis.1,4,6 

Microbiological quality analysis of water samples 

An aliquot of 0.1 ml of each sample was introduced on to 

nutrient agar, MacConkey agar and Membrane fecal 

coliform (mFC) agar through spread plate technique for 

the isolation of total viable bacteria (TVB), coliform (E. 

coli, Klebsiella spp.) and fecal coliform consecutively. 

Plates were incubated at 37°C for 24 hours excluding 

mFC agar plates which were incubated at 44.5°C. 

Presence of green metallic sheen on EMB agar media 

further specified the presence of E. coli. For the final 

identification, all the isolates were biochemically 

analyzed following the standard methods.1,20-23 

Biochemical identification of other gram negative 

coliform bacteria 

In EMB media, there were some other colonies excepting 

the ones with green metallic sheen which were then 

identified by employing standard biochemical methods to 

find a complete microbiological profile of the drinking 

water samples.22,23 

Antibiotic susceptibility test of the identified bacteria 

The pathogenic isolates were examined for 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 protocoll.4,24,25 Antibiotics used in the study 

included trimethoprim/sulfamethoxazole (25 µg), 

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

µg), ciprofloxacin (5 µg), streptomycin (10 µg), 

ampicillin (10 µg), tetracycline (30 µg), chloramphenicol 

(30 µg), cefixime (5 µg), polymyxin b (300 units), 

kanamycin (30 µg), vancomycin (30 µg), gentamicin (10 

µg), nalidixic acid (30 µg), azithromycin (15 µg) and 

penicillin G (10 µg).  

RESULTS 

Existence of pathogenic bacteria in drinking water 

Among the 30 samples (both filter and boiled water), 11 

samples (5 from filter and 6 from boiled water) were 

found to be contaminated with E. coli up to 104 cfu/ml 

and 8 samples (4 from filter and 4 from boiled water) 

exhibited the existence of Klebsiella spp. within the range 

of 102 to 104 cfu/ml. Sample F3, F4, F5, F7, F9, F10, 

F11, F12, F14, F15 and B1, B4, B5, B7, B8, B9, B12, 

B14 were totally free from the growth of E. coli. 

Likewise, the presence of Klebsiella spp. in samples F2, 

F3, F4, F5, F7, F8, F9, F10, F11, F13, F15 and B2, B3, 

B4, B5, B6, B8, B9, B11, B12, B14, B15 were not 

noticed (Table 1). In case of fecal coliform sample F1, 

F8, F13 and B3, B6, B11, B13 were found to be highly 

contaminated within the range of 102 to 103 cfu/ml (Table 

1).  

Biochemistry of the isolates 

Total eight types of biochemical tests showed their result 

for the confirmation of E. coli and Klebsiella spp. (Table 

2). The growth of E. coli and Klebsiella spp. on 

MacConkey agar plates were further transferred on to the 

EMB media and 11 samples among 30 were found as E. 

coli by observing green metallic sheen. 
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Proliferation of drug-resistant bacteria in drinking 

water 

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 therapeutically used antibiotics. 

Both E. coli and Klebsiella spp. from filter and boiled 

water were sensitive against most of the antibiotics 

(Table 3).  

Table 1: Microbiological assessment of drinking water.  

Samples 
Coliform 

Fecal coliform  
E. coli Klebsiella spp. 

F1 5.3×103 2.3×102 2.8×103 

F2 1.0×103 0 0 

F3 0 0 0 

F4 0 0 0 

F5 0 0 0 

F6 1.6×104 2.0×104 0 

F7 0 0 0 

F8 3.3×102 0 2.7×102 

F9 0 0 0 

10 0 0 0 

F11 0 0 0 

F12 0 2.8×102 0 

F13 3.0×104 0 1.0×103 

F14 0 1.0×104 0 

F15 0 0 0 

B1 0 1.9×103 0 

B2 2.2×103` 0 0 

B3 1.0×103 0 2.0×103 

B4 0 0 0 

B5 0 0 0 

B6 2.0×104 0 1.3×102 

B7 0 3.3×103 0 

B8 0 0 0 

B9 0 0 0 

B10 0 1.8×102 0 

B11 1.0×103 0 2.3×102 

B12 0 0 0 

B13 2.1×102 5.3×103 3.3×103 

B14 0 0 0 

B15 2.3×104 0 0 
F=filter water, B=boiled water 

Table 2: Biochemical tests of the isolates found on EMB agar.  

Isolated strain 
TSI H2S 

reaction 
Indole 
Test 

MR 
test 

VP 
test 

Citrate 
Test 

Motility 
test 

Oxidase 
test Slant Butt Gas 

E. coli Y Y + - - + - - + - 

Klebsiella spp. Y Y + - - - - + - - 
All the experiments have been done three times and the results were reproducible. One representative data have been shown. TSI=triple 
sugar iron test, Y=Yellow (Acid) , R=Red (Alkaline), MR=Methyl red, VP=Voges-Proskauer 

Table 3: Antibacterial susceptibility test of the isolates.  

Antibiotic 

Filter water Boiled water 

Disc- 
content 

E. coli, (n=5) Klebsiella spp., (n=4) E. coli, (n=6) Klebsiella spp. (n=3) 

R (%) S (%) R (%) S (%) R (%) S (%) R (%) S (%) 

Polymixin B 300 units 0 100 100 0 0 100 0 100 

Kanamycine 30 µg 0 100 0 100 0 100 0 100 

Streptomycine 10 µg 0 100 0 100 0 100 0 100 

Continued. 
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Antibiotic 

Filter water Boiled water  

Disc- 

content 

E. coli, (n=5) Klebsiella spp., (n=4) E. coli, (n=6) Klebsiella spp. (n=3) 

R (%) S (%) R (%) S (%) R (%) S (%) R (%) S (%) 

Vancomycine 30 µg 0 100 0 100 0 100 0 100 

Gentamycine 10 µg 0 100 50 50 0 100 0 100 

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

Azythromycine 15 µg 0 100 0 100 0 100 0 100 

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

Erythromycine 15 µg 100 0 100 0 0 100 0 100 

Amoxicillin 30 µg 100 0 100 0 100 0 0 100 

Ceftriaxone 30 µg 100 0 100 0 100 0 0 100 

Ciprofloxacine 5 µg 0 100 0 100 50 50 0 100 

Streptomycine 10 µg 40 60 0 100 0 100 0 100 

Ampicillin 10 µg 100 0 100  100 0 0 100 

Tetracycline 30 µg 100 0 50 50 100 0 0 100 

Chloramphenicol 30 µg 0 100 0 100 50 50 0 100 

Cefixime 5 µg 0 100 100 0 50 50 0 100 

 

In case of resistance, both E. coli and Klebsiella spp. 

from filter water were showed 100% resistance against 

penicillin G, erythromycin, amoxicillin and ceftriaxone. 

E. coli isolated from filter water was found to be 100% 

resistant against ampicillin and Tetracycline while 

Klebsiella spp. exhibited their resistant pattern against 

polymixin B, ampicillin and cefixime. In case of boiled 

water E. coli was found to be resistant against 

amoxicillin, ceftriaxone, ampicillin and tetracycline 

whereas all antibiotics were 100% reduced the growth of 

Klebsiella spp. up to the sensitive range (Table 3).  

DISCUSSION 

Propagation of coliform and fecal coliform in drinking 
water due to poor sanitation and hygienic condition is the 
main causative agent of diarrhea and dysentery.4,26 Such 
diseases are very common in developing countries like 
Bangladesh where the water distribution line and the 
sewerage line are present in the same way.1,3,4 In these 
area, people rely more on the filtration and boiling 
methods to reduce the growth of water born infectious 
pathogens.1 Considering the consumers’ health safety, 
present study attempted to focus on the post 
contamination level of drinking water after boiling and 
filtration. Another important aspect of our study was to 
detect the resistant properties of all the isolates found in 
the samples. The presence of coliform and fecal coliform 
in drinking water indicates the presence of other 
pathogens which may lead the various water-born 
diseases1,5. Many authors have reported that the poor 
water distribution system and the improper water 
treatment strategy may open the route to get an entry of 
water borne pathogens.1,16-19 

Finally, our study reported that some of the processed 
drinking water samples were not recommended for 
drinking because of the presence of indicator bacteria E. 
coli and Klebsiella spp, as coliform which also indicated 
the possible presence of other pathogenic bacteria. 
Several factors such as environmental contamination, 

inadequate processing and improper handling might be 
responsible for the contamination of drinking water. 
Resistance gene might be evolved due to point mutation, 
genetic disorders, and mechanistic factors or by 
epidemiological factors.1,27-29 Besides, the presence of 
drug resistance traits in the identified isolates might be 
responsible to make serious obstacles to eradicate the 
water-associated diseases. 

CONCLUSION 

Polluted water associated diseases are the major problem 
for the communities of developing countries due to the 
lack of knowledge on sanitation, unhygienic management 
of environment and water bodies, lack of education and 
training, and the extraordinary burden of wastes saturated 
with pathogenic microorganisms. The main important 
aspect of this study is to evaluate the post contamination 
level and reasons behind the contamination of treated 
water after collecting from the direct supply. In the 
current research, we detected E. coli and Klebsiella spp. 
as coliform as well as indicators in drinking water 
samples and also identified their efficacy against 15 
commonly used antibiotics. Some of the samples were 
found to be contaminated with fecal strains which signify 
the water is not safe for consumption. To ensure 
consumer health safety this sort of routine 
microbiological study of both pre-treated and post-treated 
drinking water is necessary which would also help to set 
a proper regulation of microbiological quality of water 
and proper sanitation practices in individuals.  
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