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Abstract

This study investigates the presence of enteric bacterial
contamination in potable water samples to evaluate public
health risks and the efficacy of current water treatment
processes. We employed a range of microbiological tech-
niques, including membrane filtration, multiple-tube fer-
mentation, and molecular methods such as PCR, to detect
and quantify key pathogens including Escherichia coli,
Salmonella spp., and Shigella spp. The results indicate
varying levels of contamination, with several samples ex-
ceeding safety standards set by the World Health Organi-
zation. Our findings underscore the critical need for im-
proved water treatment and monitoring protocols to en-
sure the safety of drinking water and protect public
health.

Keyword: - Enteric bacteria, potable water, microbial
contamination, Escherichia coli.

Introduction

Access to safe and clean drinking water is fundamental to
public health, yet microbial contamination of potable wa-
ter remains a significant concern globally. Enteric bacte-
ria, which originate from the intestines of humans and
animals, are among the primary contaminants that pose
serious health risks when present in drinking water. Com-
mon pathogens such as Escherichia coli, Salmonella spp.,
and Shigella spp. can lead to severe gastrointestinal ill-
nesses and other health complications, particularly in vul-
nerable populations such as children, the elderly, and im-
munocompromised individuals.

This study aims to assess the prevalence and levels of en-
teric bacterial contamination in potable water samples
from various sources. By utilizing a combination of tradi-
tional microbiological methods and advanced molecular
techniques, we aim to provide a comprehensive evalua-
tion of water quality and identify potential gaps in current
water treatment and monitoring systems. Understanding
the extent of bacterial contamination in drinking water is
crucial for developing effective intervention strategies
and ensuring public health safety.

Despite advancements in water treatment technologies,

A

A
outbreaks of waterborne diseases continue to occur,
highlighting the need for ongoing surveillance and im-
provement in water management practices. This research
seeks to contribute to the body of knowledge necessary
for enhancing water quality standards and safeguarding
public health. By systematically examining the presence
of enteric bacteria in potable water, this study under-
scores the importance of rigorous water quality monitor-
ing and the implementation of robust treatment proto-
cols.

Experiment

Objectives

The primary objective of this experiment was to assess
the prevalence and levels of enteric bacterial contamina-
tion in potable water samples using both traditional mi-
crobiological methods and advanced molecular tech-
niques. Specific objectives included:

Detecting and quantifying coliform bacteria and
Escherichia coli.

Identifying the presence of specific enteric patho-
gens, including Salmonella spp. and Shigella spp.
Comparing contamination levels against World
Health Organization (WHO) guidelines.

Evaluating the effectiveness of various water treat-
ment processes.

Methods

Sample Collection

Potable water samples were collected from various
sources including municipal supplies, wells, and bottled
water from different geographic locations. A total of 100
samples were collected over a six-month period. Each
sample was collected in sterile containers and transport-
ed to the laboratory under chilled conditions to preserve
microbial integrity.

Microbiological Analysis

Membrane Filtration

The membrane filtration technique was employed to con-
centrate bacteria from water samples. Each sample was
filtered through a 0.45 pm membrane filter, which was

then placed on selective and differential agar plates (e.g.,

Peer Reviewed Refereed Journal

] 48 [ Multidisciplinary and Indexing E-Journal



https://en.wikipedia.org/wiki/Impact_factor

M%.,, | oNeI 3cadY Shodh Utkarsh Online Available at https:// www.shodhutkarsh.com ISSN-2993-4648 |I
ad - 02 3iDd- 06 3I%cT- Slol - 2024 Impact factor— 3

MacConkey agar for coliforms). The plates were incubat-|

ed at 37°C for 24-48 hours, and colonies were counted to
determine bacterial concentration in colony-forming
units (CFU) per 100 mL of water.

The membrane filtration technique revealed the presence
of coliform bacteria and Escherichia coli in a significant
number of water samples. The following table summariz-
es the findings:

Table:-
Average | Average ||
Coliform | E.coli |Coliform | E.coli
Sample Concen- | Concen-
Presence | Presence . .
Source (%) (%) tration tration
0 (CFU/100 [ (CFU/100
mL) mL)
hﬁﬁg;‘ﬁﬂil 50% 30% 40 20
Wells 60% 35% 45 25
%(V’;ttleef 10% 5% 5 2
gvveerfglt 45% 25% 35 15

Multiple-Tube Fermentation (MTF)

The MTF method was used to detect and estimate the
density of coliforms and Escherichia coli. Water samples
were inoculated into a series of lactose broth tubes and
incubated at 37°C for 48 hours. Positive tubes, indicated
by gas production, were further inoculated into Brilliant
Green Bile Broth for coliform confirmation and EC broth
for E. coli confirmation. Results were interpreted using
the Most Probable Number (MPN) method.

The MTF method provided consistent results with mem-
brane filtration. The following table outlines the detec-
tion rates and estimated concentrations:

Molecular Analysis

Polymerase Chain Reaction (PCR)

PCR analysis provided specific identification of enteric
pathogens. The uidA gene for Escherichia coli was de-
tected in 30% of the samples, aligning closely with mi-
crobiological findings. Salmonella spp., identified by the
presence of the invA gene, were detected in 10% of the
samples, predominantly from surface water sources. Shi-
gella spp., identified through the ipaH gene, were detect-
ed in 5% of the samples, with no significant concentra-
tion differences observed between different water
sources.

PCR assays confirmed the presence of specific enteric
pathogens in the water samples. The table below shows
the detection rates for Escherichia coli, Salmonella spp.,
and Shigella spp.:

Table:- 3
<o Salmonella | Shigella spp.
Sample E. coli (uidA . .
Souche gene) ((% ) spp- (invA (ipaH gene)
gene) (%) (%)
Municipal 35% 15% 10%
Supplies
Wells 40% 20% 5%
Bottled Water 5% 0% 0%
Overzlé jver' 30% 10% 5%

Comparison with WHO Guidelines

The WHO guidelines for drinking water quality state
that no coliforms should be detectable in a 100 mL sam-
ple of potable water. According to our findings, 45% of
the samples exceeded this guideline, indicating a signifi-
cant public health concern. Particularly, E. coli presence
in 25% of the samples poses a direct risk of waterborne
diseases.

Table:- 2 The comparison with WHO guidelines indicates signifi-
< cant non-compliance, as summarized below:
verage Average E. Table:- 4
. Coliform .
Coliform . coli Con-
Sample Presence E. coli Pres-| Concentra- centration S les Exceeding WHO
Source ence (% tion amples Lxceeding
(%) ( 0) (MPN/] 00 (MPN/IOO Sample Source Guidelines (%)
mL)
mL) "
. Municipal Supplies 50%
Municipal | 550, 35% 45 25 -
Supplies Wells 60%
o 0
3 ge;liy 6% 40% >0 30 Bottled Water 10%
ottled Wa- o o
ter 10% 3% ! 3 Overall Average 45%
Ovzrrzg A s0% 30% 40 20 Statistical Analysis
Statistical analysis revealed significant correlations
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between contamination levels and sample sources, as
well as seasonal variations:

eHigher contamination levels were observed in municipal
supplies and wells compared to bottled water (p < 0.05).
eSeasonal variations showed increased contamination
during the rainy season.

Quality Control Results

Quality control measures confirmed the reliability of the
data. Positive and negative controls performed as ex-
pected, and duplicate analyses showed consistent results,
validating the accuracy of the findings.

These findings highlight the critical need for enhanced
water treatment processes and rigorous monitoring to
prevent enteric bacterial contamination. The results un-
derscore the importance of addressing potential sources
of contamination, such as agricultural runoff and inade-
quate municipal water treatment, to ensure the safety of

potable water and protect public health.
Procedures

Sample Collection:

«Collect samples following aseptic techniques to avoid
contamination.

eRecord the source, date, and time of collection for each
sample.

Membrane Filtration:

«Set up the vacuum filtration unit and sterilize all compo-
nents before use.

eFilter 100 mL of each water sample, then place the
membrane filter on a MacConkey agar plate.

eIncubate the plates and count colonies to calculate
CFU/100 mL.

Multiple-Tube Fermentation:

elnoculate lactose broth tubes with sample aliquots and
incubate.

oTransfer gas-positive tubes to confirmation media and
incubate.

«Use statistical tables to determine MPN values based on

gas production.

4

‘PCR Analysis:

eExtract DNA from filtered samples.

«Set up PCR reactions with specific primers for each tar-
get gene.

«Run the PCR cycles and analyze the products using gel

electrophoresis.
Discussion

Interpretation of Results

The findings of this study reveal a concerning level of
enteric bacterial contamination in potable water samples
collected from various sources. Both traditional microbi-
ological methods and advanced molecular techniques
consistently detected coliform bacteria, Escherichia coli,
and specific enteric pathogens such as Salmonella spp.
and Shigella spp. The prevalence of these bacteria indi-
cates potential health risks associated with consuming
contaminated water, especially for vulnerable popula-
tions.

Implications for Public Health

The presence of enteric bacteria in drinking water poses
significant public health concerns, as these pathogens
can cause gastrointestinal illnesses and other health com-
plications, particularly in individuals with weakened im-
mune systems. The high contamination levels observed
in municipal supplies and wells suggest deficiencies in
water treatment processes or vulnerabilities in the water
distribution system. Addressing these issues is essential
to prevent waterborne disease outbreaks and protect pub-
lic health.

Comparison with WHO Guidelines

The comparison of contamination levels against WHO
guidelines highlights substantial non-compliance, with a
significant percentage of samples exceeding permissible
limits for coliforms and Escherichia coli. These findings
underscore the urgency of implementing stricter water
quality standards and improving water treatment infra-

structure to ensure the provision of safe drinking water

Jto the population.
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dressed in future research. The sample size and duration

of sampling may not capture long-term trends or seasonal

In conclusion, this study provides valuable insights into

agement practices to safeguard public health. Addressing
the challenges posed by microbial contamination requires
collaborative efforts between policymakers, water utili-
ties, and public health agencies to ensure the provision of
safe and reliable drinking water to communities world-

wide.
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