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Fluoride is an important mineral that strengthens dental enamel against acid attack to prevent 
caries. Though most systemic fluoride is obtained via fluoridated water, there are measurable 
amounts in other foods and beverages.1 The Food and Nutritional Board within the National 
Academies of Sciences, Engineering and Medicine established upper limits for fluoride intake 
based on age (Fig. 1).2 If the upper limit is surpassed, dental fluorosis can occur. 
Nearly 20% on US children report drinking no water at all. 5 Instead, their liquid intake consists 
of sugar sweetened drinks. Fluoride content in these drinks may be unknown, therefore this 
study aimed to measure pH and fluoride concentration of popular children’s beverages to 
estimate the amount of fluoride consumed.

Findings showed significant variation in fluoride levels, with the highest amounts found in 
apple juice and Capri Sun. Although no single drink exceeded 13% to the UL, these beverages 
could significantly impact the total fluoride intake of frequent drinkers.
More research is needed to document the available fluoride content in other foods and 
beverages. 

RESULTS
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30 mL of each drink was obtained. The pH was measured using a pH meter, then 30 mL of TISAB II 
buffer solution was added (1:1 dilution). Fluoride concentrations were determined using an Orion 
fluoride ion-selective electrode. All measurements were performed in triplicate to ensure 
analytical reproducibility.
The measured fluoride concentrations were used to estimate daily intake (EDI), assuming an 8 oz 
(240 mL) serving size, and were compared against tolerable upper intake Levels (UL) using 
descriptive analysis.

Figure 1: Tolerable daily upper intake of 
fluoride based on age established by the 
Food and Nutritional Board.

Figure 2: Reported rates of fluorosis 
documented by NHANES data demonstrating 
the increased prevalence over the last few 
decades. The prevalence of dental fluorosis in the United States has significantly increased over the 

last several decades. This could be occurring from multiple factors including an increased 
reporting of fluorosis by providers or excess fluoride in drinking water, but an important 
factor that may easily get overlooked is dietary fluoride in beverages besides water. Toddlers 
and young children have the highest reported juice consumption of any age group in the US.6  
This research demonstrates the varying amounts of fluoride ingested with several popular 
drinks. Capri Sun had the highest available fluoride content (0.69mg/L) compared to 10 other 
drinks used in this study, while Minute Maid Lemonade had the lowest amount (0.04mg/L). 
These results demonstrate that drink preference matters and may put children at risk of 
developing dental fluorosis. 

All beverages showed a pH between 3(0.03) and 4(0.03). Fluoride concentrations ranged 
from 0.04(0.01)–0.69(0.00) mg/L, with fruit drinks showing the highest concentrations. EDI 
ranged from 0.01–0.16 mg/day. %UL for children ages 1–3 years ranged from 1–13% and 
from 1-8% for children ages 4-8 years.

Figure 7: The 11 beverages sampled in this study. 

Figure 3: Average pH 
values. 3 samples of 
each beverage were 
used to determined 
the average pH.   

Figure 5: Estimated 
daily intake. 
Amount of fluoride 
ingested from 8oz 
of each beverage.   

Figure 6: Contribution of 
beverage consumption to 
daily upper limit of 
fluoride. 1-3 (blue) and 4-
8 years old (orange). 
Shown as percentage. 

Figure 3: Schematic 
representation of 
methodology.

DISCUSSION

Figure 4: fluoride 
measurements. 3 
buffered samples of 
each beverage were 
used to determined 
the average in 
mg/L.   


	Slide 1: Fluoride Content and Intake From Children’s Beverages   Roese D1, Larkin M1, Perez C1, Scheffel D1  University of Kentucky, Lexington, KY 

