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Abstract: In the present investigation samples of ground water ( open well, hand pump), wheat and vegetables (spinach, potato 
and tomato) were collected from different areas of  Dausa district of Rajasthan and analyzed to access the adverse effect on 
human health due to fluoride accumulation. The fluoride concentration varies between 5.1-14.9 mg/l in the collected water 
samples, where as in wheat samples it was found in the range of 3.42-14.25mg/l and in vegetables from 1.19-22.45mg/l. The 
fluoride accumulation was found to be much higher in leafy vegetable (spinach) than that of in other vegetables, where seeds or 
tubers are the main edible part (potato and tomato). Cereal crop ( wheat ) also estimated with more fluoride content then potato 
and tomato. The maximum concentration of fluoride in water, wheat and vegetables was 14.9mg/l (Bairwa Mohalla/Dausa ), 
14.25 µg/g (Seengpura/Dausa) and 22.45 µg/g (Kalyanpura/ Dausa) respectively. It was observed that large number of people 
from Bairwa Mohalla/Dausa were suffering from Skeletal and Dental fluorosis.   
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I. INTRODUCTION 
 The W.H.O. has recommended 1.5 mg/l fluoride in drinking water as a safe limit but literature reveals that high concentration of 
fluoride in water is a serious problem in many countries. High concentration of fluoride exerts negative impact of metabolic 
activities which results in dental fluorosis, skeletal fluorosis , non skeletal manifestation or both [1,2]. The earliest sign of fluorosis 
was first noticed in certain parts of Nepal in 1901. Fluorosis in India is endemic to some states. Uttar Pradesh, Rajasthan, Gujarat, 
Andhra Pradesh and Tamil Nadu are the states in which 50 to 100% districts are affected by fluorosis. Many sources are responsible 
for the total exposure of an individual to the fluoride like drinking water, vegetables and other edible products grown in the 
agricultural field irrigated with contaminated water [3,4]. The solubility of fluoride is more in acidic soil due to which its 
accumulation in plants enhanced [5]. Various researchers have been described the pathways and patterns of fluoride excretion 
associated with different intakes of fluoride [6-8]. The excess of fluoride accumulation in vegetation cause toxic effect on 
chlorophyll and other pigments, it also cause adverse effect on some secondary metabolites like protein, sugar, amino acid , ascorbic 
acid etc.[9-11]. Fluoride content in cereals is less than 1ppm usually and fluoride has tendency to accumulate in the embryo and in 
the outer layer of the grain [12]. Phosphate fertilizers are the main source of fluoride in agricultural land [13,14]. Review of 
literature revealed that leaves contain more fluoride ions than stems and stems contain more than fruits [15]. 
All the 33 district of Rajasthan are effected by fluoride accumulation and the present study was carried out to assess the fluoride 
content of underground water in Dausa district,  Dausa district (27005’ to 30012’ N latitude and 75000’ to 78017’ E longitude.) is 
around 56 km away from Jaipur city. Major population  of this district are bound use ground water  having high concentration of 
fluoride for drinking as well as for irrigating fields. Therefore they are suffering from different diseases and metabolic disorder.  
Therefore, the aim of this research was to prepare a database of fluoride content   in wheat and vegetables grown in some irrigation 
fields of  Dausa district. 

II. MATERIALS AND METHODS 
Water samples were collected from different sources like hand pump, open wells of some selective areas of Dausa district and stored 
in plastic bottles. From the same study areas crop (wheat) and vegetables ( potato, tomato and spinach) were also collected and dried 
for 48 hrs. at ± 650C. Grinded and powdered sample of wheat  and vegetables were stored in clean, dry and air tight plastic bottles.     
Fluoride content in water were determined with the help of Ion Research Analyzer Model 407A and Total Ionic Strength 
Adjustment Buffer was used to maintain a suitable ionic strength. To extract the fluoride from crop and vegetables, their dry and 
powdered material was treated with HNO3 followed by KOH and thefiltrates were analyzed for fluoride content by Potentiometric 
method using ion selective electrodes [16].  
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III. RESULT AND DISCUSSION 
The fluoride content in ground water samples of 10 villages of  Dausa district was varied from 5.1mg/l to 14.9 mg/l (Table 1) which 
is much more than the recommended limit of W.H.O. and a clear indication that the people of these villages are exposed to high 
fluoride toxicity. In wheat crop (Tritium aestivum)  the fluoride concentration was found between 3.42µg/g  (Bairwa mohalla) to 
14.25µg/g (seengpura) and in case of vegetables, spinach (Spinacea oleoracea) was found to have fluoride content minimum 
12.75µg/g to maximum 22.45µg/g and in potato (Solanum tuberosum) and tomato(Solanum lycopersicum) fluoride content was in 
range of 1.20µg/g to 3.95µg/g and 1.19µg/g to 4.78µg/g respectively (Table 2). 

Table 1:  Fluoride concentration in ground water samples 

 
Earlier studies reported that fluoride has the tendency to be accumulated in the vegetable leaves [5,17-19] and the present study also 
clearly revealed that leafy vegetables are rich sources of  fluoride. Spinach leaves from village ‘Kalyanpura’ were found to 
accumulate maximum fluoride content 22.45µg/g which were irrigated by water having 9.2mg/l to 9.7 mg/l fluoride content.  
Present study also indicated the accumulation of fluoride in cereals (wheat). Sample of wheat from village‘ 
Seengpura’ shown maximum concentration of fluoride (14.25µg/g) where the fluoride content in  ground water was in range of 
9.5mg/l to 10.1mg/l. This study also revealed the low concentration of fluoride in  
vegetables having seeds or tubers as main edible parts (tomato and potato).   
It was implied from the study that the fluoride concentration in food items varied from place to place and it is directly related to the 
water used for irrigation. Fluoride tolerance and accumulation capacity of a plant play a significant role in it.    

Table 2: Fluoride content in crop and vegetables. 
S.No. Name of Village Fluoride content in ground   water (mg/l) Food items Fluoride content in food items µg/g 

(Mean ± S.E.) 
1 Bairwa mohalla 14.6-14.9 Wheat 

Spinach 
Potato 

Tomato 

3.42±0.15 
12.75±0.03 
1.20±0.05 
1.19±0.08 

2 Lalsot 7.5-7.9 Wheat 
Potato 

Tomato 

9.30±0.10 
2.20±0.06 
3.10±0.09 

3 Kalyanpura 9.2-9.7 Wheat 
Spinach 
Potato 

Tomato 

10.57±0.12 
22.45±0.05 
3.01±0.04 
4.75±0.05 

4 Haripura 6.1-6.5 Wheat 
Potato 

Tomato 

4.32±0.10 
3.36±0.04 
2.31±0.09 

5 Seengpura 9.5-10.1 Wheat 
Spinach 
Potato 

Tomato 

14.25±0.08 
15.68±0.10 
3.20±0.05 
4.28±0.05 

S.No. Name of Village Fluoride content (mg/l) 
1 Bairwa mohalla 14.6-14.9 
2 Lalsot 7.5-7.9 
3 Kalyanpura 9.2-9.7 
4 Haripura 6.1-6.5 
5 Seengpura 9.5-10.1 
6 Malarna 8-8.8 
7 Jag sahaipura 5.6-7.1 
8 Bariwas 5.7-6.4 
9 Jhonpuria 5.1-5.8 

10 Kishanpura 7.8-8.2 
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6 Malarna 8-8.8 Wheat 
Potato 

Tomato 

13.96±0.18 
2.79±0.20 
4.12±0.15 

7 Jag sahaipura 5.6-7.1 Wheat 
Potato 

Tomato 

3.76±0.05 
1.32±0.12 
1.65±0.04 

8 Bariwas 5.7-6.4 Wheat 
Potato 

Tomato 

10.12±0.09 
3.24±0.14 
4.78±0.10 

9 Jhonpuria 5.1-5.8 Wheat 
Potato 

Tomato 

8.55±0.22 
3.95±0.06 
2.45±0.04 

10 Kishanpura 7.8-8.2 Wheat 
Spinach 
Potato 

Tomato 

7.62±0.16 
18.45±0.10 
2.01±0.08 
2.24±0.07 

 
IV. CONCLUSION 

Our study concluded that inhabitants of these villages are bound to drink water with high fluoride content and consume vegetables 
and other edible items grown in the agricultural fields irrigated by this high fluoride content water. A large number of persons were 
observed suffering from skeletal fluorosis. In Bairwa mohalla almost every individual appeared to be affected by fluorosis. The 
techniques like activated alumina adsorption, reverse-osmosis and nano-filteration which are currently  available for defluoridation 
of water should be effectively applied in fluorosis endemic rural areas with constant monitoring and there is an urgent need for 
defluoridation of water used for drinking and in irrigation to prevent fluorosis. 
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