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In Korea, fluoride(F) was first introduced into the municipal drinking water supplies of
Jinhae in 1981 for the prevention of dental caries. However, questions against water
fluoridation has recently been raised and fluoridation is now a controversial issue. F has not
only been added into the drinking water, but it is also present naturally since it is the
thirteenth most abundant element in the earth’s crust. Nonetheless, exposure assessment of
F, which provides the fundamental information to decide whether to fluoridate the drinking
water or not, has not been carried out extensively. Therefore, in this study, F concentrations
of various brands of bottled water and green tea were measured by the ion chromatography
and F-ion selective electrode as a first step for exposure assessment. The results showed
that F-ion selective electrode, the most widely used for F measurement, considerably
underestimated the F concentrations of green tea. The F concentrations of all brands of
bottled water except Dongwon Saemmul, which contains approximately 15 ppm F, were
below 0.5 ppm. On the other hand, one cup of green tea contains 0.8~2 mg F, suggesting
that a person drinking five cups of green tea per day might be suffered from crippling
skeletal fluorosis in 10 years without considering other sources of F exposure.

Key words : Fluoridation, Fluoride, exposure, F-ion selective electrode, Ion chromatography,
Bottled water, Green tea
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oA AFEE e AE H
& AFolA FYsFen, ELAEEFERL 100
ppm ESIEF(ORION)S AME39 2o, TISAB
(Total Ionic Strength Adjusting Buffer) I A Zdl
AHEE WEAF (SHOWA, Japan)® @3V EF
(SHOWA, Japan) % TISAB VA& Sig g4t
(Matsunoen chemicals, Japan), TRIS (hydroxy
methyl) ammino methane (BDI, Ingland)3
Sodium tartrate dihydrate (WAKQO, Japan)& &

=3} 3o g4 FE 5

3z} ZF 4 (triple distilled water)®= SAMSH}
A& o] &% ZerAXAA (Mili-Q, Millipore
EEEH dflen EAo]2H=E ORIONALS]
Model 96-09 Combination Fluoride Electrode&
pH/°12 meter (ORION model 920A)e] 943}
Abgsla, ol2aRmE gy 23 B4 F
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TISAB IV (HCL, 1M; Trs (hydroxy methyl)
aminomethane, 2 M; Sodium tartrate, 1 M)l o
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Table 1. Analytical condition of Ion Chromato-

graphy
Column IonPac AS 12A, AG 12A
Eluent 2.7mM NazCOs; / 0.3mM NaHCOs
Flow rate 1.5m¢/min

Sample Loop  50uf

Detector Conductivity
Suppressor ASRS 50mA
Analysis time 15 min.
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Table 2. Fluoride concentration (F conc.) of bottled
water( mean*SD, n=3 )

oo cone. measred by T Y
Ton Chr?;r)]:)it)ography electrode
Bottled water (TISAB I ppb)
Pulmoowon Saemmul 334 £ 15 240 £ 57
Dongwon Saemmul 1461 + 32 1367 £ 252
S e W5 215 20 * 45
Sansu Spring Water 307 + 15 189 £ 40
Gaya 498 = 50 455 £ 50
Sparkle 305 £ 27 185 =58
1600¢

ppb

F conc.

A B c )] £
Bottled water

Fig. 1. Fluoride concentration (ppb) of Bottled
water measured by ion chromatography
(black bar) and F-ion selective
electrode (striped bar). (A, B, C, D, E
and F represent the different brands of
bottled water, Pulmuone Saemmul,
Dongwon Saermmul, Koryo SindokSan

Spring Mineral Water, Sansu Spring

Water, Gava and Sparkle, respectively.)

1233+29 ppb (mean=£SD, n=3)o] e, YUwx
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Table 3. Fluoride concentration of green tea
(mean® SD, n=3)

dz
=
offt
4

rO
2

 AnalySiSp - reasured by I conc. measured by
INSUUMENE o selextive electrode on chromatography

Green Tea (TISABII, pg/g) (ug/e)

Hanra Sullok Tea N +
(Tea Bag) 617 £ 52 1759.1 * 1456
Hanra Sulick Tea " .
(lea) 285 %10 12861 = 935
Ssang Kye Green Tea 16694108 14389 + 572
(Tea bag)

Ssang Kye "Brown Rice ; +

& Green Tea (Tea Beg) 682 L 44 H12 £ 507
Kookje Green Tea 4 +
(Tea Bag) 1128 = 85 1689 = 61.2
Kookje Brown Rice & . N
Green Tea (Tea Bag) 1033 £ 59 7713 + 384
Sundoo Brown Rice & 4 Si1 4
Green Tea (Tea Bag) Ad =21 AL+ B6
Pacific Corporation

Brown Rice & Green 524 £ 34 6031 £ 42
Tea (Tea Bag)

Pacific Corporation

Sullc  Green  Tea 817 + 162 16832 £ 430
{powder)

Koryo Brown Rice & BE + 45 5485 + 299

Green Tea (Tea Bag)
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Fluoride concentration of Green tea mea-
sured by ion chromatography. Alphabet
on X-axis from A to ] represents as
follows; A, Hanra Sullok Tea (Tea
Bag); B, Hanra Sullok Tea (eaf); C,

Ssang Kye Green Tea; D, Ssang Kye
Brown Rice & Green Tea (Tea Bag);
E, Kookje Green Tea (Tea Bag); F,
Kookje Brown Rice & Green Tea (Tea
Bag); G, Sundoo Brown Rice & Green
Tea (Tca Bag); H, Pacific Brown Rice
& Green Tea (Tea Bag), I, Pacific
Sulloc Green Tea (powder); J, Koryo
Brown Rice & Green Tea (Tea Bag)
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