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Abstract

Background: It is well-appreciated that many communities in developingnttes face sevel
public-health problems relating to drinki-water. The supply of safe water is important tagebthe
health of the community peopl

Aim: The study aimed tevaluate the acteriological quality of drinking water from vati® active
sources of water utilized in the catchment areateftiary care teaching hospit

Material and methods. The present cross sectional study was carried puhé Department ¢
Microbiology amd Community Medicin, MSDS Medical College Fatehgarh during 20-14.
Randomly selected 100 active water sources whicle Wweing used for drinking purpose and a fe
good number of people using that water source forkiohg purpose were included in - study.
National Environmental Engineering Research In&i{hllEERI) guidelines for drinking water qual
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assessment were adopted. Culture and bacterioldgita of drinking water were performed as per
standard protocols. After compilation of collecdata, analysis was done using Statistical Package
for Social Sciences, version 21 (IBM, Chicago, USA)

Results: Out of one hundred water samples collected, fiftg, twenty seven and twenty two samples
of water were collected from municipal tap wategvgrnment hand pump and water cooler
respectively. Almost half of the samples were folade unsatisfactory. E. coli was found to be
responsible for 26% of samples whereas Pseudomana®% of collected samples. E. coli and
Klebsiella tested positive with Methyl Red wheréaeudomonas sp. and Klebsiella tested positive
with Citrate test reagent. E. coli showed positiesult with Indole reagent whereas Klebsiella gste
positive with Urease. Regarding mix population oigms, Escherichia coli, Klebsiella Sp. and
Pseudomonas Sp. were found to be positive in 3 lesnghereas Klebsiella Sp. and Pseudomonas
Sp. were found to be positive only in 1 sample.

Conclusion: The study highlighted unsafe nature of currerivacsources in the study area with
regard to drinking water purpose which are nofdit consumption of water. Surveillance of water
sources and regular bacteriological assessmerit whter sources for drinking is recommended on
regular basis.

Key words
Drinking water, Bacteriological quality, Culture.

I ntroduction this vital natural resource, understanding of

India is rich in water resources, being endowegsues relating to both quality and quantity of
with a network of rivers and blessed with snow/ater becomes necessary [5].
cover in the Himalayan range that can meet a

variety of water requirements of the country [1]1 € coliforms are indicative of the general

Recent reports reveal an alarming prevalence gygienic quality of the water and potential risk of
various diseases causing microbes in drinkinilj'feCtious diseases from water. Coliform counts
water and recreational water. The use of thid water are usually manifested in the form of
water may lead to several life threateningiahea and sometimes by fever and other
diseases [2]. Major factors aﬁec,[ingsecondary complications [6]. Fatehgarh District
microbiological quality of surface waters ardocated in the west of the Uttar Pradesh is
discharges from sewage works and runoff frofindowed with river Ganga. A study on the
informal settlements. Indicator organisms argudlity of water of this channel is one of the
commonly used to assess the microbiologic&lssemial steps as rapid urbanization occurs along
quality of surface waters and fecal coliformdh® course of this water. Therefore, this study

(FC) are the most commonly used bacteridy@s planned to evaluate bacteriological quality
indicator of fecal pollution [3]. of drinking water from various active sources of

water utilized in the catchment area of a tertiary
gare teaching hospital.

It is well-appreciated that many communities i
developing countries face severe public-health

problems relating to drinking-water. The supply¥ aterial and methods

of safe water is important to protect the health dthe current survey was planned and executed by
the community people. Scarcity and pollution othe department of Microbiology in collaboration
water—both microbial and chemical—are majowith department of Community Medicine,
problems faced by rural population in severdiSDS Medical College, Fatehgarh.

parts of India [4]. Given the iniquitous water

distribution and lack of community control of
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Study area: Catchment area of tertiary carewas been estimated by referring to probability
teaching hospital located in western Uttatable. Culture and biochemical tests were also
Pradesh. performed.

Study Population: People and households

utilizing various sources of drinking water vizResults

government hand pump, water cooler
municipal tap water.

Study design: Cross-sectional study

aMBut of one hundred water samples collected, fifty

one, twenty seven and twenty two samples of
_ water were collected from municipal tap water,
Study period: July 2013-August 2014. government hand pump and water cooler
Sampling technique: Purposive sampling respectively. Almost half of the samples were
Sample size:  One hundred active sources Oty nq to be unsatisfactory. E. coli was found to

drinking water. o be responsible for 26% of samples whereas
Study tool: Culture and bacteriological tests ofoga,domonas in 20% of collected samples.
drinking water. (Table- 1)

Inclusion criteria: Any active water source

which was being used for drinking purpose and @, gpecies identification the biochemical tests
fairly good number of people using that watefere nerformed. E. coli and Klebsiella tested
source for drinking purpose. positive with Methyl Red whereas Pseudomonas

o sp. and Klebsiella tested positive with Citrate tes
Study strategy: A total of 100 drinking water reagent E. coli showed positive result with

samples were collected from active sources gfyqe reagent whereas Klebsiella tested positive
drinking ~ water according to  National ;i Urease. Table- 2)

Environmental Engineering Research Institute

(NEERI) guidelines [7] for drinking water Regarding
quality assessment, over a period of one Yegk nherichia
September 2013 to October 2014.

mix population organisms,
coli, Klebsiella Sp. and
Pseudomonas Sp. were found to be positive in 3

samples whereas Klebsiella Sp. and

About 200 ml water samples from Governmengge,domonas Sp. were found to be positive only
hand pump, water cooler and Municipal tag, { sample. Table- 3)

water were collected, labeled and transported to

the Igborgtory for t.)acterlologlca_tl anaIyS|sDi seussion
Bacteriological analysis was carried out fok . . . —
indicator organisms i.e. total and fecal coIiformThe bacte.rlolog|cal testmg. of water quality .|n
(E.coli) by most probable number (MPN) metho&h's study is not to be considered a technological

[8]. Ten tubes of MacConkeys broth (Hi media’{ntervention but rather a facilitating approach

Pvt. Ltd Mumbai) arranged in two rows with asupplemented by health education, interactions
local governance, and more effective

100 ml blood culture bottle. First row containind’vIth

10 ml double strength MacConkeys broth Wagetworking within the community. Much of the

inoculated with 10 ml of water sample and 50 r‘r"I health which affects humanity, especially in

double strength MacConky broth was inoculategeveIOping countries can be traced to lack of safe
with 50 ml of water sample. Second rowand whole water supply. There can be no state of

containing 1 ml single strength MacConkeyQos't'Ve .health a”?‘ vyell being _W'thOUt safe
broth medium was inoculated with 1 ml watelVater- Since water is vital for our life we expect
sample respectively. They were incubated Lo be safe.. Even water that appears clear may
44°C for 24 hours. After incubation, the numbef©! hecessarily be safe or acceptable [9].

of bottles in which lactose fermentation with acid

and gas production has occurred was counted’® bacte.rl.ologlcal analysis of wfater determlnes
The MPN of coliform in 100 ml water samplethe potability of water. According to Indian
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standard (BIS, 1981) throughout the year 95% of any two consecutive samples and no sample
samples should not contain any coliforntontains E. coli in 100 ml. The desirable limit of

organisms or should not be detectable in 100 robliform in water is 10 MPN/100ml (I1SI) [10].

Table- 1: Profile of micro-organisms according to source atav collected.

No. of | No. of | Organism grown

Source of . —
water samole Sample Unsatisfactory | Escherichia Pseudomonas Klebsiella Sp

P | collected sample (%) coli Sp. '
Municipal 0 0
Tap Water 51 (51%) 32 (62.7%) 24 5 11
Government

) 0 - -

Hand Pump 27 (27%) 3 (11.1%) 3
Water Cooler | 22 (22%) 14 (63.6%) 2 12 3
Total 100 49 26 (26%) 20 (20%) 14 (14%)
Table- 2: Species identification with biochemical tests irntevassamples.
Organism MR VP Indole Urease Citrate
Escherichia coli + - + - -
Klebsiella + - - + +
Pseudomonas sp. - - - - +
MR: Methyl Red,VP: Voges-Proskauer.

Table - 3: Distribution of mix population organisms with redéace to sample numbers of drinking
water.

Organisms

No. —of | Escherichia —coli, | ooy ichia coli, | Escherichia  coli, | </ PSella Sp.

Sample Klebsiella Sp., Klebsiella Sp. Pseudomonas Sp. Pseudomonas
Pseudomonas Sp. Sp.

3 + - - -

5 - - + -

4 - + - -

1 - - - +

The water intended for human consumption mustnitation facilities remains a formidable

be free of pathogenic and chemical agentshallenge in developing countries including India
pleasant to taste and usable for domesttl].

purposes since water is the most important

potential source of infectious diseases. Watém this study, fifty one, twenty seven and twenty
purification is the most important potentialtwo samples of water were collected from

available for ensuring public health. The surveynunicipal tap water, government hand pump and
report also revealed that every year severalater cooler respectively. Almost half of the

deaths particularly among children occurred dusamples were found to be unsatisfactory. E. coli
to water-borne disease. Even after more than @as found to be responsible for 26% of samples
years of independence, access to safe water awitereas Pseudomonas in 20% of collected
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samples. MPN of coliform in case of water 2.
sample collected form municipal tap water was
estimated to be very higik (180) and in case of
water from water cooler, it was 90, not portable,

no coliform was detected from government hand
pump supply for drinking.

E. coli and Klebsiella tested positive with Methyl

Red whereas Pseudomonas sp. and Klebsiella
tested positive with Citrate test reagent. E. coli
showed positive result with Indole reagent
whereas Klebsiella tested positive with Urease.
According to Central Pollution Control Board 4.
India, total coliform organism MPN/100 ml shall

be 50 or less in drinking water source. The
consumption of drinking water contaminated
with pathogenic microbes of fecal origin is a 5.
significant risk to human health [12].

This study has several strengths. We evaluated
bacteriological quality of drinking water from
various active sources of water which is a very
vital point to study. In-depth analysis of this 6.
aspect has not been closely investigated by
microbiology fraternity and experts in the field.

The study has some limitations as well. Some
may argue that the results obtained may not be
applicable to general population. | agree because 7.
these findings are based on a single centre study
from a western Uttar Pradesh. More multi-centric
studies need to be carried out.

Conclusion

On the basis of findings of this study it can be
concluded that the current active sources in the
study area are not safe with regard to drinking
water purpose. Surveillance of water sources and
regular bacteriological assessment of all water
sources for drinking should be conducted on
regular basis.

References

1. Manja KS, Maurva MS, Ran KM. A
simple field test for the detection of fecal
pollution in drinking water. Bull WHO,
1982; 60: 797-801.

Goel S, Sood R, Mazta SR, Bansal P,
Gupta A. Bacteriological quality of
water sample of a tertiary care medical
campus in North western Himalayan
region of India. The Internet J. of third
world med, 2007; 5(1): 11-17.

Bhardwaj A, Surana A, Mithra P, Singh
A, Panesar S, Chikkara P. A Community
based cross sectional study on use of
sanitary latrines in a rural setup in
Maharashtra. Healthline, 2013; 4(1): 89-
93.

Clasen TF, Menon S. Microbiological
performance of common water treatment
devices for household use in India. Int J
Environ Health Res, 2007; 17: 83-93.
Wright J, Gundry S, Conroy R.
Household drinking water in developing
countries: A systematic review of
microbiological contamination between
source and point-of-use. Trop Med Int
Health, 2004; 9: 106-17.

Rainey RC, Harding AK. Acceptability
of solar disinfection of drinking water
treatment in Kathmandu Valley. Nepal.
Int J Environ Health Res, 2005; 15: 361-
72.

National Environmental Engineering
Research Institute (NEERI), Guidance
manual for drinking water quality
monitoring and assessment 2007.
Available from:
http://eprints.neeri.res.in/id/eprint/180
[Last accessed on 2013 June 15].

Britton L.J., Greeson P.E. Methods for
collection and analysis of aquatic
biological and microbiological samples;
US Geological survey techniques of
water-resources investigations, 1987.
Faundez G, Troncoso M, Navarette P,
Figuroa G. Antimicrobial activity of
copper surfaces against suspensions of
Salmonella enterica and Campylobacter
jejuni. BMC Microbiol, 2004; 4: 19-25.

10. Bureau of Indian Standards. Drinking

water specification. *Lrev. New Delhi:
Bureau of Indian Standards, 1991, p. 1-8.

Page 80



Shamsi MS, Goel S, Singh A, Gupta A, Mirza RUB,Kliashna, Bharat M, Chitti Babu G, Singh AK, Suranafh
evaluation of bacteriological quality of drinkingater from the catchment area of a tertiary carehieg hospital. IAIM,
2015; 2(7): 76-81.

11. Anstiss RG, Ahmed M. A conceptual management practices among residents
model to be used for community-based of urban field practice area of a tertiary
drinking water improvements. J Health care teaching centre in Northern India.
Popul Nutr, 2006; 24: 262-6. The Journal of Integrated Health

12. Singh A, Goel S, Singh AA, Goel AK, Sciences, 2014; 2(2): 12-16.

Chhoker VK, Goel S, Chikkara P. Rapid
appraisal of the drinking water

Page 81



