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Fluoride content of bottled water available in South Korea
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Received: October 2, 2018 Objectives: The market for bottled water is increasing steadily in South Korea, Bottled water contains
Revised: October 23, 2018 several naturally occuring minerals, such as calcium, magnesium, sodium, and fluoride, Fluoride is prov-
Accepted: October 30, 2018 en to be effective in preventing dental caries, In South Korea, the maximum permissible concentration of

fluoride is 2 ppm for bottled water and 1.5 ppm for tap water, The aim of this study was to investigate
the fluoride content of different commercially available brands of bottled water in South Korea, and
compare the measured fluoride concentration to the concentration written on the label of each brand of
bottled water,

Methods: Twenty-seven of the 59 different brands of bottled water produced in South Korea were
investigated in this study, Three bottles of each brand were purchased from supermarkets, marts, and
convenience stores in each region of Korea in August 2016, For each bottled water brand, the fluoride
content was measured three times using a fluoride-ion selective electrode (Orion ionplus Fluoride Elec-
trode 9609, Orion Research, USA). The calibration curve was generated using 0.2 and 2 ppm standard
solutions, and confirmed using a 1 ppm standard solution,

Results: The mean fluoride content of the 27 brands of bottled water was 0.374+0.332 mg/L
(range=0.040 to 1,172 mg/L). The fluoride content was labeled by the manufacturer, on each of the

Corresponding Author: Seung—Hwa tested brands of bottled water, In eight brands, the labeled fluoride content differed from the experimen-
Jeong tal data, The minimum to maximum fluoride content measured from 10 brands showed a variation of 0.3
Department of Preventive and Community mg/L or more when compared to the labeled fluoride content.
Dentistry, Pusan National University Conclusions: This study investigated the fluoride content of various brands of bottled water produced
School of Dentistry, 49 Busandaehak—ro, in South Korea and compared the measured fluoride levels with fluoride information on the bottle labels,
Meulgeum—eup, Yangsan 50612, Korea To ensure that consumers are suitably informed regarding their exposure to fluoride, correct labelling of
Tel: +82—-51-510—8222 fluoride content in bottled water is important.
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Table 1. Distribution of bottled water manufacturers in South Korea

Region N Region N
Chungcheongbuk-do 4 Jeju-Island 2
Chungcheongnam-do 6 Jeollabuk-do 3
Gangwon-do 8 Jeollanam-do 3
Gyeonggi-do 16 Sejong-si 1
Gyeongsangbuk-do 4 Ulsan 1
Gyeongsangnam-do 11 Total 59

AZSA AN BAEE W] ol EYEA AL QX
A ggkekan BABhch SHAITE ol F AT B2 eha
% o] 58} ol o] WEH Aol S A% - UA Tht
B Qgith, A o]} o B R 2 U645 A
o123 9l Agol7lel AFoA HefElol 43 G A4S
o BABES 24ete] /1A1H ehe] JretrlusEt ATt

N
e

= Aste] S5 3
EaEEl G ehlo] 7 EaeE I Bl At

.

1. Algo| 19l
20164 5¢Y S0l A WAt Az o] w2 ol A] A4
S Axohs QA= F 6230190, T F 3302 AE Sl
(Table 1). & A5 Aol 4= AXAA 593 5 272HH 71 =8,
FUE3, FHE3, Aete3, ARS8, AF2)9A 2 BeE +4
SFole), BU3E 271S 98] 20164 8YHE] AJFol|A] Thf 22l
= by} Holy gl npEE o
B3 HFig. 1). AZGA HE 22 O dagof Aito] |l B8
Al A Z8IsEaL, AlRYALe] Aol g & ot BE &
2 Tl gA D A

=
&AL ol 83Tt

2. A 59 BXM
EhEEo £ 540245 (0Orion ionplus Fluoride
Electrode 9609, Orion Research, USA)S ©]-€-5}%tt. 100 ppm

Fig. 1. Water source of collected bottled water.
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Table 2. Water source and label Information of collected bottled water
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Number Water source Label Mean+S.D P-value*
1 Jeju Jeju-Si Jocheon-Eup 0 0.040+0.002 -
2 Chungbuk Cheongju Miwon-Myeon 0 0.043+0.002 -
3 Jeju Seogwipo-Si Pyoseon-Myeon 0 0.061£0.001 -
4 Gyeonggi Yeoncheon Baekhak-Myeon 0 0.080+0.004 -
5 Gyeongbuk Yeongju Punggi-Eup 0 0.191+0.024 <0.001
6 Chungbuk Cheongju Gadeok-Myeon 0-0.1 0.063+0.003 -
7 Gyeongnam Sancheong Sicheon-Myeon 0-0.1 0.073+0.022 -
8 Gyeonggi Pocheon Idong-Myeon 0-0.1 0.111+0.007 0.002
9 Gyeonggi Pocheon Idong-Myeon 0-0.2 0.129+0.019 -
10 Gyeongnam Hadong Hwagae-Myeon 0-0.2 0.158+0.016 -
11 Gyeongbuk Cheongdo Gakbuk-Myeon 0.3 0.803£0.039 <0.001
12 Gyeonggi Namyangju Sudong-Myeon 0.1-0.3 0.122+0.021 -
13 Gyeongnam Sancheong Samjang-Myeon 0-0.3" 0.160+0.003 -
14 Gangwon Hongcheon Hwachon-Myeon <047 0.370+0.057 -
15 Gangwon Pyeongchang Bongpyeong-Myeon 0.11-0.44" 0.18140.028 -
16 Gyeongnam Gimhae Sangdong-Myeon 0.4-0.5 0.53340.064 0.164
17 Gyeonggi Yangju Nam-Myeon 0.3-0.5 0.200+0.034 <0.001
18 Chungnam Cheonan Seongnam-Myeon 0-0.6" 0.477+0.202 -
19 Gangwon Cheorwon Geunnam-Myeon 0.62-0.64 0.526+0.038 <0.001
20 Gyeonggi Pocheon Idong-Myeon 0.5-0.7 0.721+0.031 0.073
21 Gyeongbuk Sangju Hwabuk-Myeon 0.6-0.7 0.655+0.014 -
22 Jeonbuk Wanju Soyang-Myeon 0.8-0.9 1.172+0.026 <0.001
23 Gyeongnam Hapcheon Myosan-Myeon 0.6-0.9" 0.884+0.159 -
24 Jeonbuk Sunchang Ssangchi-Myeon 0.6-0.9" 0.887+0.002 -
25 Jeonbuk Wanju Soyang-Myeon 0.2-0.9" 0.67740.109 -
26 Gyeonggi Yeoncheon Cheongsan-Myeon 0-17 0.691+0.159 -
27 Gyeonggi Gapyeong Ha-Myeon 0-1.4" 0.096+0.031 -

*by One sample t-test. 'Fluoride concentration range of 0.3 or more.
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Fig. 2. Measured fluoride concentration and label information in bottled water.
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