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ABSTRACT
Background
Because of the potential for contamination of municipal water supplies, people
appear to be turning to alternative sources for their pure drinking water.
Objectives
The present study analyzed the fluoride concentration in community water and
bottled drinking water sold in Faridabad city.
Methods

SGT Dental College, Hospital and Research Institute,
Budhera, Gurgaon (Haryana), India

A comparative evaluation of fluoride content in community water supply and
bottled drinking water was done using ion-selective electrode method. The
community water samples were collected from six different areas (i.e. north zone,
south zone, east zone, west zone and central zone) in the city from public health
water supply taps while bottled drinking water samples were randomly picked from
grocery shops or supermarkets.
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Results
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The fluoride concentration in the community water supply in this study ranges
from 0.11 to 0.26 mg/L with mean fluoride concentration of 0.17 mg/L. The mean
concentration of fluoride in bottled drinking water was 0.06 mg/L. The differences
observed between mean of two water samples was statistically significant.
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Conclusion
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The results obtained from the present study clearly state that the fluoride
concentration was insufficient in community water supply from all the areas and
also was deficient in bottled drinking water sold in Faridabad city. So, Alternative
sources of fluorides should be supplemented for optimal dental benefits from the
use of fluoride.
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INTRODUCTION
Water is one of the five sacred elements, which epitomize
life. Contaminated water supplies may cause health risk.
Because of the potential for contamination of municipal
water supplies, people have resorted to alternative sources
for their pure drinking water. Bottled (packaged) water is
widely consumed now-a-days, since it is pure, has better
taste and confers higher social status on consumer.1

Fluorides have been recognized as an effective means for
the prevention of dental caries. Though fluoride enters
the body through food, water, industrial exposure, drugs,
cosmetics, etc., drinking water is the major contributor
(75-90% of daily intake).2 The problem of excessive fluoride
in groundwater in India was first reported in 1937 in the
State of Andhra Pradesh.3 In India, because of consumption
of water with high fluoride concentration, approximately
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62 million people including six million children suffer from
fluorosis.4 Seventeen states in India have been identified as
endemic for fluorosis and Haryana is one of them.
The permissible limit as given by Bureau of Indian Standards
(BIS) and World Health Organization (WHO) is 0.6–1.2 mg/l
and 1.5 mg/l respectively for fluoride in drinking water.5,6
International studies supports the widely held view that
the majority of bottled waters available contain negligible
fluoride in terms of its dental health benefits.7-14
From the available literature it was found that the data
regarding fluoride concentration in community water and
bottled drinking water sold in Faridabad city is lacking.
With the assumption that the bottled water is being widely
used nowadays, this study was undertaken in order to
fill this lacuna. The present study analyzed the fluoride
concentration in community water and bottled drinking
water sold in Faridabad city.

METHODS
A comparative evaluation of fluoride content in community
water supply and bottled drinking water sold in Faridabad
city, Haryana was done using ion-selective electrode
method.
Ethical clearance was taken from the ethical review board
of Sudha Rustagi College of Dental Sciences and Research,
Faridabad (Haryana), India.
Source of water and Sampling
Community water supply: The water samples were
collected from six different areas (i.e. one from north zone,
one from south zone, one from east zone, one from west
zone and two from central zone) in the city from public
health water supply taps. The main source of water at
household level comprised of public health water supply
only. This was ascertained through a prior survey in the
city. The detailed parameters like dietary pattern, amount
of water consumed daily per individual were assumed to
be similar among all the natives.
Bottled drinking water: Randomly selected nine different
brands (out of 17 brands being sold in the market) of bottled
water sold in Faridabad were collected from supermarkets,
grocery stores, and health shops.
Sample analysis
All the water samples (one litre each) were collected by the
chief investigators as triplicate and were collected in precleaned sterilized hard plastic bottles and stored at room
temperature. The water samples were sent for analysis on
the same day of water collection. The samples of water
were pre-coded and not disclosed to the technician so as
to eliminate any potential bias.
In the laboratory, samples of water were stored at room
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temperature (17-25°C) prior to analysis. The fluoride
concentration of each water sample was analysed three
times to assess the reliability of the method. The fluoride
estimation was done using ion-selective electrode method.
SPSS (Statistical Package for Social Sciences) Version 19
was used to determine the mean and standard deviation
of fluoride in water samples. Mann Whitney test was
used to compare the fluoride concentration of community
water supply and bottled drinking water at 5% level of
significance.

RESULTS
The findings of the present investigation are summarized
in tables 1 and 2. The results obtained for mean fluoride
concentration (in mg/L) of community water supply and
bottled drinking water sold in Faridabad is shown in table 1.
Table 1. Mean Fluoride concentration in community water
supply and bottled drinking water.
Sample of water

Mean Fluoride concentration (mg/L)

SW1

0.15

SW2

0.13

SW3

0.11

SW4

0.26

SW5

0.16

SW6

0.18

SW7

0.1

SW8

0.12

SW9

NIL

SW10

0.1

SW11

NIL

SW12

0.06

SW13

0.12

SW14

NIL

SW15

0.03

* Out of 15 samples of water; sample SW1 to SW6 are the community
water supply samples while SW7 to SW15 are the bottled drinking water
samples.

Table 2. Mean and Standard Deviation of fluoride concentration
in community water supply and bottled drinking water.
Sample of water

Fluoride concentration (mean ±
standard deviation)

Community water supply (n=6)

0.17 ± 0.05

Bottled drinking water (n=9)

0.06 ± 0.05

*Mann Whitney test; p= 0.003

Out of 15 samples of water; sample SW1 to SW6 are the
community water supply samples while SW7 to SW15 are
the bottled drinking water samples.
The fluoride concentration in the community water supply
varied from minimum of 0.11 to a maximum of 0.26 mg/L
with mean fluoride concentration of 0.17 mg/L. Out of nine
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samples collected for the bottled drinking water, fluoride
was not found in three samples while other samples
present a concentration ranging from 0.03 to 0.12 mg/L.
The mean concentration of fluoride in bottled drinking
water was 0.06 mg/L.
The grand mean and the standard deviation of the samples
for both community water supply and bottled drinking
water is shown in table 2.
The differences observed between mean of two water
samples was statistically significant.

DISCUSSION
Excessive consumption of fluoride above the optimal level
causes dental and skeletal fluorosis.15,16 Studies done by
Armfield et.al clearly showed that the consumption of
non-fluoridated community and bottled water may put
the children at the increased risk of developing caries.17-19
So, the importance of consumption of fluoride in optimal
amount is very essential for a better dental health. Hence,
the determination of fluoride ion in water is important
for determining the dosage of fluoride supplements or
necessity of topical fluoride in the patients.
The fluoride concentration in the community water
supply in this study ranges from 0.11 to 0.26 mg/L with
mean fluoride concentration of 0.17 mg/L. This result
was in agreement with the previous studies conducted
by Lalumandier JA et al.7,20 According to the water quality
standards for drinking water in India (IS 10500:1991), the
maximum permissible limit of fluoride in drinking water is
1.2 mg/L. In the light of the result obtained, the fluoride
levels of the community water supply were in the range of
permissible limit for fluoride in drinking water.21
The fluoride concentration in the bottled drinking water
had mean value of 0.06 mg/L which is in agreement with
the findings of Lalumandier JA et al.7,22,23 The maximum
limit of fluoride was estimated to be 0.12 mg/L which was
in accordance with the standard for the packaged drinking
water as recommended by the IS 14543: 2004.24,25
In the present study, four out of nine different brands of
bottled drinking water specified the presence of fluoride
on the label, thus it may be inferred that there has been a
laxity towards regularizing the labels on the part of water
bottle industries.
The study findings can be generalized to the Faridabad city
since it assessed the water samples from all the zones of
Faridabad and also the bottled drinking water was collected
owing to the ones frequently used in the Faridabad city.
Though Haryana is said to be endemic for fluorosis, yet it is
moderately affected (30%-40% area is only affected). This
fact substantiates the low levels of fluoride in community
drinking water in the Faridabad city; it remains unaffected
by the dental fluorosis. Hence, various alternatives for
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topical as well as systemic fluorides should be suggested
for the population in this city in order to have better dental
health.
Bottled drinking water on the other hand are packaged in
accordance with the standard for the packaged drinking
water as recommended, since it is supplied to all the parts
of country. So, as more and more people are resorting to
bottled drinking water, they need to be informed about
its mineral content so that they can opt for appropriate
supplemental measures to fulfill this laxity.
The present study was limited in some aspects :
• The dietary pattern of the population was not assessed
for fluoride content.
• The amount of water consumed daily was not taken in
consideration.
• Other forms of topical fluoride used as dentifrices or
mouthrinses was not assessed.
However, these limitation did not alter the study results
as the present study aimed only to assess and compare
the fluoride levels in both community drinking water and
bottled drinking water.

CONCLUSION
The results obtained from the present study clearly state
that the fluoride concentration was insufficient in both
community water supply and bottled drinking water sold
in Faridabad city.
Hence, people should make better choices which should
supplement their health as well. The information gathered
from this study will support important research on the
public health and dental health.
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