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Abstract

This study was carried out to evaluate mineral characteristics of spring water in Busan area. 180 samples were collected in the
fifteen districts of Busan metropolitan city from April to June 2009. we analyzed 4 items of minerals and 3 item of anions. The

results of contents of mineral and anion were as follows

: Na>Ca>Mg>K and CI'>S04">NO3-N respectively. The average mineral

content of spring water in Busan area was Na 11.4 mg/L, Ca 6.5 mg/L, Mg 3.4 mg/L, K 0.76 mg/L and the result of statistic

analysis was close correlated among Na, Ca, Mg and CI.

Specially there was high correlation between Ca and Mg. Comparing

with spring water of other provinces, it had tendency that the content of Na was higher than Ca. According to K index using
indicator of healthy water, only 5% of spring water was classified as healthy water.

Key words : spring water, mineral, anion, K index
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Fig. 1. Map of main spring water site in Busan area.
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Table 1. The number of sampling site by district in Busan area
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District No. of sampling site
Total 180
Suyeong—gu 6
Seo—gu 11
Dongnae—gu 9
Yeonje—gu 5
Geunjeong—gu 16
Jin—gu 22
Haeundae—gu 18
Nam-—gu 16
Gijang—gun 2
Yeongdo—gu 7
Dong—gu 17
Buk—gu 19
Saha—gu 14
Sasang—gu 16
Gangseo—gu 2

Table 2. Analysis items and instruments
Items Instruments
Ca, Mg, K, Na ICP/MS(Agilent 7500)

NOs—N, CI7, SO

Jon Chromatograph(DIONEX, 1CS3000)
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Fig. 2. The average mineral concentration of spring water by district.
Table 3. The average mineral concentration of 27 bottled water
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 avg.
Na |72 329 101 55 62 08 138 08 75 189 251 32 94 45 41 52 60 49 82 224 64 49 77 48 116 206 45 95
Mg [336 03 91 10 14 61 104 60 31 09 59 34 92 01 36 10 21 11 14 01 29 73 20 12 28 46 39 46
K J10 04 08 07 05 06 66 06 05 03 27 12 28 02 14 07 05 07 02 01 23 11 12 08 09 00 15 11
Ca |555 45 226 83 147 88 78 86 106 156 323 154 42 00 167 73 132 54 84 131 15 196 99 58 183 124 189 133
LHEE(Na)
el 5 AdAle] g BaE dvbe] 9] yEES & 0t14lE(Mg)
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TEY S o] Qe AeAle siEL wUEeREE A 7] mieel olgel Setel wEt niavles ®BESPIE
A gt Aol 10-100 mg/L H=r HEol 5 Askeo] HoRle nhdlse] ske 1~40 mg/L ot
7 69 mg/L °Jsh 12]al 58 170 mg/L7HAIE A AR o] niadlg s EEe FHa 0.2 ~ FHo 16.8
3 Aoz 2oy, mg/Lolul, A Ao WIL 3.3 mg/Lel AL ZAEAL,

Aol 1807 oFEie) e
Z|tf 36.8 mg/Lol™, HA|9 Hete 11.4 mg/Lel Zoe= =
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B 8.1 mg/LE 7P @11, J=37} 181 mg/L= 7F =7
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Fig. 3. The average anion concentration of spring water by district.
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Table 4. The average anion concentration of 27 bottled water
1 2 3 4 5 6,7 8 9|10 11 12 13 14 15 /16 17 18|19 20 21|22 23 24 25 26 27  avg.
NO,-NJ07 12 103 03 1202 15 01 13 /06 00 12 11 03 /14 04 06 12 |08 08 02|07 07 09 /29 01 14| 08
Cl |66 54 64 25 55|21 (132 14 60 76 95|40 74 21 48 24 15 18 |13 55 47 37 40 18 |112 |24 44 48
SO, 123 /126 92 161 /83 46 76 |58 30 221|120 59 18 12 64 132|108 20 37 |118 15 125 51 122 10045 62 79
Table 5. Comparison of correlation coefficients between spring water and bottled water
Variable Na Mg K Ca NO3;—N Cl S04
Na 1.000
Mg 0.330%x 1.000
K 0.237%x 0.086 1.000
A Ca 0.467xx 0.776%x 0.074 1.000
NO3—N 0.3071%x 0.341%x 0.100 0.356%x 1.000
Cl 0.542xx 0.412%x 0.065 0.526%x 0.2005%x 1.000
SO4—N 0.326%x 0.193%x 0.004 0.353%x 0.178% 0.313%x 1.000
Na 1.000
Mg —-0.086 1.000
K 0.068 0.269 1.000
B Ca 0.099 0.772%x 0.007 1.000
NOs—N 0.016 —-0.054 0.190 0.013 1.000
Cl 0.451% 0.301 0.659%x 0.332 0.486% 1.000
S04 0.409+ 0.089 -0.105 0.409+ —-0.059 0.282 1.000
** Correlation is significant at the 0.01 level, * Correlation is significant at the 0.05 level
A : spring water of Busan area, B : bottled water
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Table 6. Initial eigenvalues explain of factor
Component Initial eigenvalues
Total % Variance % Cumulative
(A) (B) (A) (B) (A) (B)
1 2.971 2.464 42.448 35.197 42.448 35.197
2 1.042 1.580 14.888 22.569 57.336 57.765
3 0.929 1.391 13.278 19.870 70.615 77.635
4 0.795 0.847 11.354 12.099 81.969 89.734
) 0.659 0.487 9.419 6.963 91.388 96.697
6 0.408 0.136 5.825 1.944 97.213 98.641
7 0.195 0.095 2.787 1.359 100.000 100.000

A : spring water of Busan area, B : bottled water

Table 7. Rotated factor matrix extracted from principal component analysis

A B
Variable factor 1 factor 2 factor 1 factor 2 factor 3
Na 0.647 0.414 -0.117 0.193 0.839
Mg 0.780 0.017 0.943 0.139 -0.106
K -0.009 0.951 0.161 0.811 -0.115
Ca 0.880 0.021 0.908 -0.006 0.260
NOs—N 0.495 0.211 -0.134 0.678 0.003
Cl 0.727 0.100 0.260 0.838 0.410
SO4 0.546 -0.066 0.262 -0.135 0.818

Rotation Method : Varimax with Kaiser Normalization

A : spring water of Busan area, B : bottled water
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Fig. 4. K-Index value of 180 the spring water in Busan area.
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Fig. 5. K-Index value of 27 bottled water in Busan area.
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