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ABSTRACT

This study was performed to investigate the levels of fluoride (F), calcium (Ca), and magnesium (Mg) in water samples
taken from five reservoirs or direct sources on a stream used for agricultural or domestic water in the Iksan and Wanjoo
areas, Jeon-buk, Korea, and to find a possible link between Ca or Mg and fluoride in water sources in theses areas. The
samples were collected by the recommendation methods of the World Health Organization and analyzed by the
recommendations of the Japanese Standard Methods. Statistical analyses were performed by the analysis of variance
and correlation analysis. The F levels in water samples were 0.80~2.53 ppm. In four sampling sites the water fluoride
levels exceeded | ppm, which is the recommended level for fluorosis/caries control. The Ca levels in water samples were
6.82~12.98 ppm, and the Mg levels were 0.30~1.97 ppm, which are lower compared with the natural levels of water
sources previously reported by other investigators. This study showed a positive correlation between Ca and Mg (r=0.8779,
p<0.01) and a negative correlation between F and Ca (r=-0.6974, p<0.05) and also between F and Mg (r=—0.5581)
in the water samples. However, the study did not find remarkable relationships in fluoride levels between sampling sites.
These results support the fact that there were epidemics of dental fluorosis in this area. The lack of significant positive
correlations in fluoride levels between sampling sites suggests that there may be some pathways for the transfer of the
metal to the water through other environmental media besides the water course. Long-term epidemiological studies are
needed on the relationship between high F together with low Ca and Mg levels in the water, and total human health
in this community. There should also be a fong-term monitoring of the water quality in this area.
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Fig. 1. Map showing five water sample sites in Jeon-buk,
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Table 1. Levels of fluoride, calcium, and magnesium in water samples in the Iksan and Wanjoo areas of Jeon-buk, Korea

(unit: ppm)
Sampling site Ca F pH
E 12.98+1.09* 1.97+0.11* 0.80+0.55 6.44
Y 6.82+0.24° 0.30+0.04° 2.19+0.10" 6.19
B 7.79+1.07¢ 0.40+0.11° 1.93+0.23* 6.06
H 10.44+1.28° 0.68+0.13* 2.17£0.95" 5.88
S 9.28+0.49* 0.56+£0.05™ 2.53+£1.22° 6.15
Average 9.46+2.41 0.78+0.68 1.92+0.66 6.14+0.20

All values represent the meantS.D. of three samples.

Means with the same lettered superscripts within a column are not significantly different from each other as determined by

ANOVA and Duncan's multiple range test (p<0.05).
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Table 4. Correlation coefficients of magnesium levels in
water samples between the sampling sites in the
Iksan and Wanjoo areas of Jeon-buk, Korea

Sam.phng Correlation coefficient (r)
site
H B Y N
H - - - -
B 0.8109 - - -
Y 0.8237  ~0.9998** - -
S -0.9572* 09455  —0.9526%* -
E 0.9988*+* —0.7822 0.7959  -0.9424

#p<0.05, **p<0.01
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Table 5. Correlation coefticients of fluoride levels in water
samples between the sampling sites in the lksan and
Wanjoo areas of Jeon-buk, Korea

Sam.plmg Correlation coefficient (r)

site

H B Y S

H - - . .

B —0.8808 - - -

Y 0.8234 0.4565 - -

S -0.9757%*  0.7559 -0.9276 -

E 03874  -0.7777 02042 -0.1764

*p<(0.05
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