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ABSTRACT

Objective: To assess the fluoride concentration of bottled waters from municipalities in northeastern Brazil.
Material and Methods: Bottled mineral waters were purchased in two periods at different commercial places
of four large municipalities (Jodo Pessoa, Campina Grande, Patos, and Cajazeiras) in the Parafba state. The
municipalities selected to present the following annual average temperature: Jodo Pessoa 26.5 °C, Campina
Grande 23.3 °C, Patos and Cajazeiras 27.5 °C. Fluoride concentration was determined using a combined ion-
specific electrode. Readings (in mV) were conducted in triplicates for each standard solution and converted
into fluoride concentration (mg F/L) using the Excel® software. Results: A total of 72 samples from six
brands of bottled water were analyzed. The fluoride concentrations of all samples were low (0.11-0.21mg/L)
but higher than those reported on the label and varied among difterent batches of the same brand. Conclusion:
The fluoride levels in bottled water vary among brands, and these actual values are not stated in the labels.
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Introduction

Environmental fluoride is a natural process [17], and water and beverages are responsible for
approximately 75% of the dietary fluoride intake [27]. The population consumes more bottled water than public
water due to industrialization, accessibility, and concerns about water quality, safety, and practicability, even
though there is a higher cost when compared to public water [37. Also, the global consumption of bottled water
increased from 178 billion to more than 231 billion liters; this increase in Brazil was above the world average
(from 12.5 billion to more than 17 billion liters) [47].

The use of bottled water as a primary drinking water source may affect consumers' oral health. Studies
showed that several brands contain different fluoride concentrations than reported on the label or higher than
recommended, possibly influencing the incidence of dental fluorosis [5,67]. The literature also highlights the
importance of determining the fluoride concentration of bottled waters, verifying the acceptable levels to prevent
dental fluorosis, and providing reliable data on fluoride exposure [7]. Thus, this study aimed to assess the

fluoride concentration of bottled waters from municipalities in northeastern Brazil.

Material and Methods

The Paraiba state has 4.018.127 inhabitants divided into 223 municipalities. This study included a
convenience sampling of four large municipalities of Parafba (Jodo Pessoa, Campina Grande, Patos, and
Cajazeiras), corresponding to macroregions of the coast, borborema, and outback. According to the Collaborating
Center of the Ministry of Health for Oral Health Surveillance (CECOL), the variation of fluoride concentration
in drinking water is established according to the maximum temperatures of the place. The municipalities selected
to present the following annual average temperature: Jodo Pessoa 26.5 °C, Campina Grande 23.3 °C, Patos and
Cajazeiras 27.5 °C. The CECOL establishes that in places with temperatures below 26.3 °C the variation of the
ideal fluoride concentration for the maximum benefit for preventing dental caries with the minimum risk for
dental fluorosis is 0.65 to 0.94 mg F/L, and for temperatures between 26.3 to 32.5 C the ideal interval is 0.55 to
0.84 mg F/L.

Data Collection
During two different periods, we purchased three bottled mineral waters of different brands and batches

from commercial places across four municipalities in March and December 2021.

Fluoride Analysis

A combined ion-specific electrode for fluoride (ORION 9409BN) and a reference electrode (ORION
900200) were calibrated and connected to an ion analyzer (ORION 710A). Standard solutions ranged from 0.02
to 6.4 mg F/L. Readings (in mV) were conducted in triplicates for each standard solution and converted into

fluoride concentration (mg F/L) using the Excel® software.
Data Analysis
Fluoride concentration was obtained using the mean of three readings from each bottled water; a

descriptive analysis was performed.

Results
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A total of 72 samples of six brands of bottled water were analyzed. Fluoride concentrations in all samples
were higher than reported on the label (range from 0.11 to 0.22 mg F/L) and varied among different batches of
the same brand (Table 1).

Table 1. Average fluoride concentration (mg L/F) of the first and second data collection.

Fluoride
Municipality l%(‘),ttled Wl it First Data Collection S, l?ata Concentration
ater Samples Collection .
in the Label
Average +SD Average +SD

Minalba 6 0.18 0.008 0.15 0.004 0.05
Jofio Pessoa Indaia 6 0.15 0.004 0.16 0.004 0.02

Crystal 6 0.12 0.012 0.21 0.004 0.04

Schin 6 0.13 0.015 0.13 0.014 0.05

Ster Bom 6 0.13 0.024 0.21 0.008 0.02
Campina Grande Crystal 6 0.21 0.008 0.17 0.008 0.04

Indéia 6 0.17 0.016 0.14 0.016 0.02
Patos Crys;al 6 0.17 0.016 0.16 0.021 0.02

Indaia 6 0.12 0.012 0.16 0.020 0.02
Cajazciras Crystal 6 0.15 0.008 0.17 0.0012 0.02

Indéia 6 0.11 0.009 0.17 0.0004 0.02

SD: Standard Deviation.

Discussion

The difference in fluoride levels between brands of bottled water and batches of the same brand can be
attributed to fluctuations in the natural fluoride of the water sources. These fluctuations of fluoride content in
the water are expected and related to the seasonal variations and volume of rainfalls that can interfere with the
geochemistry of groundwater sources [6,8,97]. The fluoride content analysis of different batches of the same
brand of bottled water showed variation among brands of bottled water, a fact expected since the same results
are found in the literature ['8,97. Seasonal variability in the volume of rainfall could result in fluctuations in the
content of fluoride in bottled waters [67].

Differences between the fluoride concentration analyzed in bottled waters and reported on the label
were already observed in the literature [5,7-97. Our study reinforces the need for periodic analysis of fluoride
concentration to confirm compliance with the legislation and provide reliable and safe water for consumers.
Studies have also reported high fluoride concentrations in bottled waters, above what is written on the label. In
this sense, total fluoride intake (i.e., all fluoride sources) may be the most critical risk factor for dental fluorosis,
Justifying studies regarding common sources of fluoride [5,10,117.

Nutritional labeling is an information tool for consumers to choose and develop their food plans [107.
Although fluoride is not considered essential for human life, it is important to prevent dental caries; thus,
information on fluoride concentration must be reliable [107.

In the present study, bottled waters from four municipalities of the Paraiba state presented fluoride
concentrations below adequate to prevent dental caries, corroborating studies from other regions [6,127]. The
fluoride values found in bottled waters in this region do not pose a potential risk for dental fluorosis nor have a
beneficial effect for preventing dental caries. However, the fluctuations of fluoride in the water indicate that some
variations in the fluoride content are expected. This is not considered among suppliers since the actual values
are not presented on the labels of the products.

The use of fluoride in terms of risk/benefit should be controlled by analyzing all its possible intake
sources. Commercialized mineral waters, considered a source of fluoride intake, associated with other studies

[13,147] will enable the establishing of an oral health care plan for the public in question.
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The present study had limitations, such as the number of municipalities and brands included. However,

we aimed to cover a large population and commercial area to represent the coast, Borborema, and outback of

Paraiba. Future studies must obtain information about water sources from other regions of Paraiba and Brazil

and monitor the concentration of components and values on labels to offer reliable and safe information to

consumers.

Conclusion

Fluoride concentration of bottled waters was higher than the values reported on the label and varied

among different batches of the same brand. These concentrations showed no potential risk for the development

of dental fluorosis. These results reinforce the importance of fluoride control and analysis for properly disclosing

data on labels of bottled waters.
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