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A STUDY ON THE FLUORIDE CONTENT OF THE COMMERCIALLY
AVAILABLE BEVERAGES AND THE FLUORIDE INTAKE OF CHILDREN

Mi-Na Lee, D.D.S., Sang-Hoon Lee, D.D.S. M.S.D. Ph.D.,
Chong-Chul Kim, D.B.S. M.S.D. Ph.D.

Dept. of Pediatric Dentistry, College of Dentistry, Seoul National University

Along with recent economic prosperity, the consumption of commercially available bevera-
ges has increased dramatically. Beverages on the market are replacing tap water and consti-
tuting an increasing large proportion of the total daily fluoride intake.

If such changes in the source of fluid intake are not taken into consideration, effective
fluoride intake would become difficult in the fluoridated area while there would be confusion
as to the basis for proper fluoride supplement prescription in the nonfluoridated area.
So, dietary consultation is recommended for every pediatric patient.

This study was conducted to provide the reference for dietary consultations on the subject
of fluoride supplement using 72 beverages on the market. The fluoride content was measu-

red and the fluoride intake from each age groups was calculated using fluoride ion specific
electrode and HMDS-microdiffusion technique.

1. The average fluoride concentration of the 72 beverages was 0.23+ 0.10ppm, from
0.0106ppm to 2.2050ppm.

2. Natural fruit juices, diluted fruit juices, carbonated beverages and mixed beverages
showed average fluoride concentration of 0.15+ 0.66ppm, 0.09+ 0.11ppm, 0.15+ 0.23
ppm, 0.50+ 0.66ppm, respectively. There were significant differrence between diluted
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friut juice drinks and mixed beverage, and between the carbonated beverages and
mixed beverges(p<{0.05).

3. Using available data on the daily total consumption of beverages and the relative
consumption of beverages on the market according to age, daily fluoride intake for
various age groups was calculated. According to the results, 2 to 3 year-old children
need 0.13mgF/day, those between 4 and 6 year-old need 0.15mgF/day, and those
between 7 and 10 year-old need 0.17mgF/day.
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Table 1. Fluoride Concentration of Natural Fruit Juices

No. Clssification Factory | Container Mean(ppm) T S.D.(ppm)
1 Orange F1 metal 0.0601 0.0001
2 Orange F2 glass 0.1074 0.1131
3 Orange F2 glass 0.1080 0.2150
4 Apple F2 glass 0.1575 0.0405
5 Apple F3 metal 0.0388 0.0043
6 Apple F2 metal 0.0359 0.0203
7 Grape F2 glass 0.2650 0.0254
8 Grape F3 metal 0.3011 0.1248
9 Grape F2 metal 0.3128 0.1215

10 Carrot F8 metal 0.1608 0.0143

11 Orange F4 glass 0.0287 0.0186

12 Apple Fb5 glass 0.1245 0.0150

13 Orange F6 metal 0.0378 0.0198

14 Grape F6 metal 0.1363 0.0176

15 Grape F9 glass 0.3033 0.0097

16 Carrot F10 glass 0.1698 0.0208

17 mixed fruit F11 glass 0.2168 0.0134

18 Orange F11 glass 0.1500 0.0075

T Values given are means of four times analyses
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Figure 1. Fluoride Concentration of Natural Fruit Juices
Table 2. Fluoride Concentration of Diluted Fruit Juices
No. Factory Container Mean(ppm) T L SD.(ppm)
1 F7 | metal 0.0489 0.0115
2 Feé glass 0.0184 0.0064
3 F5 metal 0.1198 0.0075 _ﬂ
4 F7 metal 0.0423 0.0091 l
5 F6 metal 0.0239 0.0089
6 F7 metal 0.4130 4 0.0211
7 F5 glass 0.1208 0.0195
8 F2 metal 0.2190 0.0230
9 F1 metal 0.1170 0.0145
10 F1 ) metal 0.0214 0.0095
11 F2 metal 0.0245 0.0096
12 F12 metal 0.0311 0.0042
13 F12 metal 0.0288 0011
14 F12 metal 0.0401 0.0348
15 F13 metal 0.2230 B 0.0093
16 F14 - | glass 0.1015 0.0143 ]
17 F15 glass 0.0134 0.0020

T Values given are means of four times analyses
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Figure 2. Fluoride Concentration of Diluted Fruit Juices
Table 3. Fluoride Concentration of Carbonated Beverages
No. Factory Container Mean(ppm) T S.D.(ppm)
1 F16 metal 0.0436 0.0029
2 F2 metal 0.1014 0.0255
3 F3 metal 1.1062 0.0868
4 F3 metal 0.1200 0.0113
5 F2 metal 0.1298 0.0250
6 F3 metal 0.0128 0.0019
7 F11 metal 0.1075 0.0207
8 Fl11 metal 0.1279 0.0104
9 F11 metal 0.1608 0.0150
10 F11 metal 0.1265 0.0175
11 F11 metal 0.0795 0.0231
12 Fl11 metal 0.0968 0.0141
13 F6 metal 0.0960 0.0101
14 F17 metal 0.0722 0.0182
15 F17 metal 0.0590 0.0197
16 F17 metal 0.0843 0.0291
17 F17 metal 0.0693 0.0095
18 F18 glass 0.0728 0.0202

T Values given are means of four times analyses
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Figure 3. Fluoride Concentration of Carbonated Beverages

Table 4. Fluoride Concentration of Mixed Beverages

No. Clssification Factory | Container Mean(ppm) T S.D.(ppm)
1 teas F3 metal 0.7238 0.0464
2 coffees F3 metal 0.0228 0.0018
3 sikhes F1 metal 0.0532 0.0321
4 ion drinks F3 metal <0.0127 T .

5 teas F11 metal 1.1071 0.1041
6 coffees F11 metal 0.1260 0.0195
7 sikhes F19 metal 2.2050 0.1370
8 ion drinks F11 metal 0.1092 0.0372
9 ion drinks F11 metal 0.1438 0.0089

10 teas F7 metal 0.2195 0.0148

11 sikhes F20 metal 0.7915 0.0998

12 others F24 metal 0.2773 0.0165

13 ion drinks F24 metal 0.2830 0.0126

14 ion drinks F17 metal 0.0839 0.0195

15 others F18 glass 0.0212 0.0044
16 sikhes F22 metal 0.2018 0.0236

17 sikhes F21 metal 0.8095 0.0810

18 others F19 metal 2.1350 0.2034

19 others F23 metal 0.2540 0.0074

T Values given are means of four times analyses

T Electrode could not detect the value three times because of the lower limit of senitivity
of the technique(10~*ppm).
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Figure 4. Fluoride Concentration of Mixed Beverages
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Table 5. No.(%) of samples according to the
F concentration

Fluoride concentration No.(%) of
(ppm) samples
<0.1 30 (41.2)

01 — 02 22 (30.6)
02 — 03 9 (12.5)
03 — 04 3 (4.2
04 — 05 1 (14)
05 — 06 0 (0)
06 — 07 0 (0)
0.7 — 08 2 (2.8
08 — 09 1 (14)
09 — 10 0 (0)
10 — 20 2 (2.8)
>20 2 (2.8
sum 72 (100)
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