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Abstract: The excessive fluoride intake through food and water is harmful to human as well as animals. The present
paper is an attempt to analyze the fluoride content in the vegetables of a polluted area where endemic and industrial
fluorosis co-exist. The common vegetables consumed in the local area were selected and analysed. The results
showed that the fluoride content in the vegetables of the study area were higher than the samples from control area.
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Introduction

Fluoride consumption more than the permissible levels
through contaminated foodstuffs and water is harmful to
the human beings as well as grazing animals.   Plants
growing near fluoride emitting sources can accumulate
high levels of fluoride in leaves.

Aims and Objectives

In the present study the fluoride contents in a variety of
vegetables ordinarily consumed by the people living in
the polluted area (MoEF, GOI, 1994; CGWB, 1993) were
estimated. The area selected was a known industrial zone
(Angul-Talcher) in Orissa state having a number of major
industries.
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Material and Methods

Common staple vegetables have been selected for the
estimation of fluoride content in both the study and
control area. The species selected are Solanum
melongena (Brinjal), Lycopersicum esculentum mill
(Tomato), Phaseolus vulgaris (French Beans), Brassica
oleracea L (Cabbage), Papaver somniferum L (Leafy),
and Solanum tuberosum L (Potato). The fluoride content
was estimated following the standard addition method
prescribed by A.E. Villa (1979) using Orion micro
processing ionalyzer (1984).

Results and Discussion

As it could be seen from Table 1, the average fluoride
concentration levels in different types of vegetable
samples with an average of 30.74 mg/l and a range of
15.96-45.5 mg/l, were very high. A review article by
Dinesh Chand published in 1998 reports mean fluoride
content in leafy amranthus samples as 0.58 ppm
(Sengupta and Pal, 1971) and another study by
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Lakadwala and Punekar conducted in 1973 presents a
range fluoride value of 4.91-7.17 ppm of fluoride content
in the leafy amranthus samples. These values remain far
lower when compared to the mean and range values with
study area of leafy vegetable analysis carried out in the
present study.

Tuberous vegetables such as potato appear to
accumulate relatively higher degree of fluoride. A mean
value of 12.79 mg/l with a range value of 8.00-16.4
mg/l has been noted from the potato samples collected
from study area. French bean samples had a mean fluoride
content of 5.39 mg/l (range 4.56-6.08 mg/l) in the present
investigation from the study area. However, Lakadwala
and Punekar reported the fluoride content ranging from
1.07 to 1.96 ppm in non-industrial areas in French bean
samples. A study presenting fluoride estimation in the
samples collected from endemic areas of Nalagonda,
Andhra Pradesh, India, reports a mean fluoride content
of 2.3 mg/kg in brinjal and 0.2 mg/kg in tomato and 41.6
mg/kg in jawar (Rajyalakshmi and Rao, 1985). However,
in the present study, in the brinjal samples grown at the
fluoride-exposed area, analysis showed the mean fluoride
value of 5.29 with a range from 3.14 to 7.03 mg/l, which
are comparatively higher fluoride concentrations.

The fluoride content in the tomato showed an average
of 5.21 mg/l with a range of 1.52-10.64 mg/l. An Indian
study presenting values of fluoride analysis from tomato
samples reported a range of value from 1.00 to 2.08 ppm
(Lakadwala and Punekar, 1973). As regards the cabbage
samples and fluoride content, a mean value of 4.88
mg/l with a range of 1.36-7.03 mg/l was noted from the

samples collected from the study area in the present
investigation. However the corresponding cabbage
fluoride concentration reported by Watanabe in 1994 were
0.16 ppm as mean value of fluoride and 0.10-0.19 ppm
as the range value fluoride.

The fluoride content of vegetation is indicative of the
degree of atmospheric contamination. It has been shown
that in an area contaminated by industries fluoride content
increases abnormally in vegetation (Carlson, 1972; Pillai
and Mane, 1985). Rippel (1972) found that the fluoride
content of corn and vegetables grown near aluminium
smelter is directly related to the distance from the
emission source. Vegetables grown in regions of other
industrial emissions showed higher fluoride content than
in control (Alary, 1970; Fedorowski, 1978; Oelschlager,
1970).  It can be concluded that plants tend to accumulate
fluorides as observed in the present study. The
populations specially consuming vegetables do have a
risk of fluoride exposure through consumption of food
and vegetable in these areas.
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