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Abstract---Water borne disease outbreaks associated with the drinking of unsafe water containing pathogenic bacteria of 
fecal origin is common in perspective of densely populated countries including Bangladesh. Present study employed a 
laboratory scale qualitative analysis of drinking water for the detection of indicator bacteria especially the fecal 
contamination that is responsible for health associated problems. Total Six water samples were collected from separate 
household and commercial points in Dhaka city Bangladesh. Escherichia coli was found as indicator bacteria in 1 water 
sample out of 6 samples as revealed through most probable number (MPN) method 
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1. Introduction: 

The scenario of water pollution imparted by the existence of 

microorganisms in drinking water is not unusual and the 

resultant disease endemics or epidemics are common vastly in 

the developing countries where sanitation, water purification 

and the practice of hygiene are ignored [3]. Dhaka, the capital 

of Bangladesh, is an over populated city having more than 2.5 

million people with the increasing rate of about 5% each year 

[10]. However, events of microbial contamination are frequent 

along this city resulting in various categories of enteric 

diseases heading from the consumption of water supplied by 

Dhaka Water Supply Authority (DWSA) without appropriate 

purification or processing [15,12,22,13,9] Mainly water 

supply in Dhaka metropolis is generated from the underground 

water (aquifer under 50 and 120 meters) sources without any 

treatment because of the lack of chance to microbial 

contamination from the outside environment. Some water 

supplies may also serve water from surface water sources 

which are treated to remove contaminations before supplying 

in the distribution system. General people in Dhaka use water 

for drinking purposes either directly consuming or after some 

processing of the water by means of filtration or boiling [3]. 

The major health risk from drinking water is caused by the 

presence or introduction of fecal coliforms in the drinking 

water supply which may come from the non-treated sewage 

systems sited nearly the water source or distribution system as 
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well as overflow from them [19,8,14,2,20]  Coliform bacteria 

may account for public health associated diseases including 

diarrhea, dysentery, typhoid, salmonellosis, listeriosis, 

parasitic worm infestations, and viral infections are introduced 

from the diseased or carrier stage patients shedding such 

pathogens which by chance come into contact with the potable 

water systems [7,21,17,16,18]. The quality of drinking water 

can be tested by the processes determining the presence of 

different contaminating bacteria in the water sample which is 

usually time consuming as well as costly [13]. Moreover, 

often the pathogens present are very low in number so that 

they could be missed during the testing procedures [11]. A 

comparatively easy way to examine the water quality is to 

determine the presence of coli form bacteria serving as 

indicator, and hence the presence of such bacteria indicates the 

risk of pathogenic contamination from fecal origin [5, 23] The 

most common test for indicator organism is to determine the 

presence of Escherichia coli which only indicates the 

possibility of fecal contamination, not the actual presence of 

fecal pathogens as well as the occurrence of diseases [13].  

However, for rapid detection of indicator organisms in 

drinking water, the most probable number (MPN) method, 

which is not that common in usage, might be considered [1].  

It is actually a qualitative test rather than quantitative 

indicating only the presence of coliforms, not their numerical 

presentation. This test is carried out in three continuous stages: 

presumptive test, confirmed test and completed test through 

which the presence of indicator organism E. coli is detected 

and confirmed [6]. The test is also called multiple tube test 

which involves the use of multiple tubes to determine the 
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presence of indicator organism using  some key characteristics 

of them including – lactose fermentation producing gas, green 

metallic sheen on eosin methylene blue (EMB) agar and by 

Gram reaction observed in the mentioned three stages, 

respectively. Overall, with a shortfall of microbial 

enumeration, the MPN method of water quality detection is 

cost effective and rapid as well to determine the water quality. 

Along these lines, the present study employed MPN method to 

determine the microbiological quality of drinking water. 

2. MATERIALS AND METHODS: 

2.1 Study area and sampling: The drinking water samples used 

by the residents of Dhaka metropolis were tested in the current 

study. Six water samples were collected from separate household 

and commercial points which were used to consume after pre-

treatments during the time period of February, 2018 to March, 

2018. Samples were collected aseptically in sterile screw capped 

bottles maintaining in a thermal stabilizing box with a constant 

temperature of  25°C, transported to the laboratory within one 

hour, and immediately subjected to microbiological analysis [3]. 

2.1 MPN test protocol  

2.1.1 Presumptive test: Presumptive test involves the primary 

presumption for the presence of Gram negative coli form 

bacteria in the samples demonstrated by the appearance of gas 

in the lactose fermentation broth. For the presumptive test 

procedure 15 sets of test tubes containing lactose fermentation 

broth required for each sample under analysis. Each test tube 

contained 10 ml of fermentation broth and inoculated with the 

water sample in a sequential order of 10 ml in five of each 2X 

lactose fermentation broth, 1ml in five of each 1x lactose 

fermentation broth and lastly 0.1 ml in five of each 10ml 1X 

lactose fermentation broth. All the test tubes were 

incorporated with Durham tubes for detection of gas formation 

by Gram negative coli form bacteria. Test tubes were 

incubated with half circled screw caps at 37°C for 48 hours. 

This procedure was followed for all of the 6 samples 

individually. 

2.1.2 Confirmed test: Positive samples with the production of 

gas in the lactose fermentation broth were selected for the 

confirmed test procedures to detect the indicator bacteria of 

fecal origin Escherichia coli.EMB media was used to 

differentiate other Gram negative coliform bacteria from the 

Escherichia coli by the production of green metallic sheen in 

the media. The presence of green metallic sheen in EMB 

confirms the presence the indicator bacteria E. coli. One loop 

full sample from the positive test tubes was inoculated on 

EMB by streaking and incubated at 37°C for 24 hours and 

then observed for the production of green metallic sheen. 

1. Table: Presumptive test results: 

 

 2. Table: Confirmed test results: 

 

3. Result and discussion:  

Poor water quality, sanitation and hygiene account for about 2 

million deaths a year world-wide (3.1% of all deaths and 3.7% 

of daily), mainly through infectious diarrhea [15,16].Such 

diseases are more common in developing countries like 

Bangladesh due to poor quality of drinking water [4,16]  

Present experiment was conducted for the determination of the 

processed drinking water quality to be either potable or non-

potable on the basis of the presence of indicator bacteria 

which indicates the chance of fecal contamination as well as 

the health associated risks. This identification procedure was 
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done by applying the MPN method which is rather cheap and 

less time consuming method in the context of developing 

countries.  

3.1 Bacteriological quality of the drinking water samples 

tested: The potable waters samples used in the current study 

were heavily contaminated with lactose fermentation positive 

bacteria which were determined by the formation of gas in the 

Durham tube after 48 hours of incubation at 37 C. Sample no. 

3, 4, 5 and 6 showed maximum counts of positive results for 

each of the 15 test tubes by observing the formation of gas 

resulting 920, 79 ≥2400 MPN/100 ml of sample. Sample no. 1 

showed lowest count as 5 MPN/100 ml of sample. Sample no. 

2 exhibited green metallic sheen on EMB media indicating the 

presence of fecal coli form i.e. E. coli making the water 

sample non-potable. The presence of the indicator bacteria 

indicated the possible occurrence of fecal contamination. 

Processing drinking water by more sophisticated ways and 

also by detecting the ways of contamination, the degree of 

such health problems might be lessened. Finally, our study 

reported the non-portability of some processed drinking water 

samples (sample no.2) by observing the indicator bacteria E. 

coli. Which also indicated the possible presence of other 

pathogenic bacteria. Several factors such as environmental 

contamination, inadequate processing and improper handling 

etc. might be responsible for contamination of drinking water.  

4. Conclusion: 

Being a densely populated developing country, Bangladesh 

has long been suffering from the disease complications of her 

subjects due to poor, unhygienic management of environment 

and water bodies. The present data referred the 

microbiological test of water in various places in Dhaka city, 

Bangladesh. Due to the poor water distribution system the 

quality of supplied water samples were not satisfactory and 

were also indicative of the possibilities to impart various 

enteric diseases. The situation may aggravate in near future if 

the authority does not pay attention and take immediate 

actions to restore water quality in the distribution system.  

5. Acklonowagement: 

I am expressing my gratitude to my academic supervisor Dr. 

Rashed noor, Professor, Department of Microbiology, 

Stamford University Bangladesh, for his active supervision, 

study demonstration, valuable comments and correction of the 

research work. I am extremely grateful to the Department of 

Microbiology, Stamford University Bangladesh and its 

laboratory staff for providing me with the equipment’s, 

materials and support during the duration of this project. 

6. References: 

[1] Abera, S., Zeyinudin, A., Kebede, B., Deriew, A., Ali, 

S.and E. Zemene (2011). Bacteriologicalanalysis of 

drinking water sources. Afr. J. Microbiol. Res., 5(18): 

2638-2641. 

 

[2] Ahmed, W., Neller, R. And M. Katouli (2005). Hpst 

species specific metabolic fingerprint database for 

enetrococci and Escherichia coli and its application to 

identify sources of fecal contamination in surface waters. 

Appl. Environ. Microbiol.,71: 4461-4468. 

 

[3] Acharjee, M., Jahan, M., Rahman, F. And R. Noor 

(2013). Bacterial Proliferation in Municipal Water 

Supplied in Mirpur Locality of Dhaka City, Bangladesh. 

Clean – Soil, Air, Water. DOI: 10.1002/clen.201200618 

 

[4] Acharjee, M., Rahman, F., Beauty, S.A., Feroz, F., 

Rahman, M.M. and R. Noor (2012). Microbiological 

study on supply water and treated water in Dhaka city, S. 

J. Microbial., 1(1): 42 45. 

 

[5] Bej, A.K., Steffan, R. J., DiCesare, J., Haff, L. and R.M. 

Atlas (1990). Detection of coliform bacteria in water by 

polymerase chain reaction and gene probes. Appl. 

Environ. Microbiol., 56(2): 307-314. 

 

[6] Cappuccino, J. G. and N. Sherman (1996). Microbiology-A 

Laboratory Manual. The Benjamin/Cummings Publishing 

Co., Inc., Menlo Park, California. 

 

[7] Cray, W.C.J. and H.W.Moon (1995). Experimental 

infection of calves and adult cattle with Escherichia coli 

O157:H7. Appl. Environ. Microbiol., 61(4): 1586-1590. 

 

[8] DiPaola, D.S. (1998). Biological and chemical renovation 

of waste water with a soil infilterator low- pressure 

distribution system, Virginia Tech. University Press, 

Virginia, EPA. 

[9] Ehsan Humayun Aqsa Bibi, FahadAkhtar, Sajjad Ahmad, 

NodiaShujaat. (2015). Isolation and Identification of 

Coliform Bacteria from Drinking Water Sources of 

Hazara Division, Pakistanwww.iosrphr.org Volume 5, 

Issue 4, April 2015, PP.36-40. 

International Journal of Scientific & Engineering Research Volume 11, Issue 11, November-2020 
ISSN 2229-5518 222

IJSER © 2020 
http://www.ijser.org

IJSER

http://www.ncbi.nlm.nih.gov/pubmed/?term=Bej%20AK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Steffan%20RJ%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=DiCesare%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haff%20L%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atlas%20RM%5Bauth%5D


  

 
 

[10]  Haq, A.K. (2006). Water management in Dhaka. Water 

Resource Development, 22(2): 291-311. 

 

[11]  Johnson, T. and C. Case (2010) Laboratory Experiments 

in Microbiology. Benjamin Cummings, San Francisco. 

 

[12]  Kamal, M.M.A., Malmgren-Hansen and A.B.M. 

Badruzzaman (1999). Assessment of pollution of the river 

Buriganga, using a water quality model. Water Sci. Tech., 

40(2): 129-136. 

 

[13]  Mahbub, K.R., Nahar, A., Ahmed, M.M. and A. 

Chakraborty (2011). Quality Analysis of Dhaka WASA 

drinking water: Detection and biochemical 

characterization of the isolates. J. Environ.Sci.  Natural 

Res., 4(2): 41-49. 

 

[14]  McLellan, S.L. (2004). Genetic diversity of Escherichia 

coli isolated from urban rivers and beach water. Appl. 

Environ. Microbiol., 70: 4658-4665. 

 

[15]  Mead, A.M., Helm, G., Callan, P. and R.M. Atlas (1999). 

A prospective study of drinking water quality and 

gastrointestinal diseases. New Eng. J. Med., 245(9): 224-

248. 

 

[16]  Munshi, S.K., Rahman, M.M. and R. Noor (2012). 

Detection of virulence potential of diarrhea genic 

Escherichia coli isolated from surface water rivers 

surrounding Dhaka city. J.Bang. Acad. Sci., 36(1): 109-

122. 

 

[17]  Nahar, A., Ahmed, M.M. and A. Chakraborty (2011). A 

Quality Analysis of Dhaka WASA Drinking Water: 

Detection and biochemical Characterization of the 

Isolates. J. Environ. Sci. Nat. Res., 4(2): 41-49. 

 

[18]  Noor, R., Acharjee, M., Ahmed, T., Das, K.K., Paul, L., 

Munshi, S.K., Urmi, N.J., Rahman, F. and Z. Alam 

(2013). Microbiological study of major sea fish available 

in local markets of Dhaka city, Bangladesh.J. Microbiol. 

Biotech. Food Sci., 2(4): 2420-2430. 

 

[19]  Parveen, S., Ahmed, M. S. U. and Tania, N. (2008). 

Microbial contamination of water in around Dhaka city. 

Bang. J. Sci. industr. Res., 43(2): 273-276. 

 

[20]  Sahota, P.P. (2005). Contaminants in Drinking Water. 

Research Report, Punjab Agricultural University, Tribune 

Publications. 

 

[21]  Singh, A. and Mefeters. (1992). Detection method for 

water borne pathogens. In: Environmental Microbiology. 

R. Mitchell (eds.), John Willey and sons Inc., New York. 

 

[22]  Subramania, B. (2004). Water quality in South Asia. 

Asian J. Water Environ. Pol., 1(1-2): 41-55 

 

[23]  Tharannum, S., Sunitha, S., Nithya, J., Chandini, M., 

Vanitha, J., Manjula, T.S. and S.C. Sundar (2009). 

Molecular confirmation of the presence of coliforms in 

drinking water using polymerase chain reaction. Kath. 

Uni. J. Sci. Eng. Tech., 5(2): 130-136. 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

International Journal of Scientific & Engineering Research Volume 11, Issue 11, November-2020 
ISSN 2229-5518 223

IJSER © 2020 
http://www.ijser.org

IJSER



  

 
 

 

 

 

 

International Journal of Scientific & Engineering Research Volume 11, Issue 11, November-2020 
ISSN 2229-5518 224

IJSER © 2020 
http://www.ijser.org

IJSER




