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Abstract

The purpose of this study is to explain the relations between pine needle tyrosinase’s
activity and quantity of minerals in the Waters’ mineral water. Pine needle tyrosinase’s
activity was measured by metal ions’ concentration like Ca, Mg, Na, K, and Fe in
different kinds of drinking water.

1. Pine needle tyrosinase has the highest activity when Ca’s concentration is 14.40 mg/L
while the activity decreases by 92 % when it is 108.10 mg/L. Therefore, the resonable
range of Ca concentration for drinking water is 10.0-100.0 mg/L.

2. Mg has higher pine needle tyrosinase’s activity than Ca by three times. The reasonable
range of Mg concentration for drinking water is 3.0-10.0 mg/L.

3. Pine needle tyrosinase has the highest activity when Na’s concentration is 15.70 mg/L.
The reasonable range of Na concentration for drinking water is less than 15mg/L.

4. The activity increases as K concentration rises. In normal kinds of drinking water, K
concentration is less than 10mg/L. Since K has impacts on the activity only when its
concentration is more than 10 mg/L, no problem is expected.

5. Fe has some impacts on the activity when its concentration is more than 10mg/L. As
most kinds of drinking water contain less than 0.3 mg/L, no problem is expected.

With above-mentioned observations, it is concluded that Waters’ mineral water contains

reasonable levels of minerals like Ca, Mg, K and Na.
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Table 1. Purification of tyrosinase from pine needle

purification Total Total Specific 1 ification Yield
activity protein activity
step (units) (mg) (unit/mg) (fold) (%)
1. Crude extract 175 510 0.034 1.0 100
2. Sephacryl S - 200 11.2 91 0123 36 64
3. Sephadex G-75 9.8 38 0.258 76 56
4. DEAE- Sephacel p 1 32 13 25 735 18
p2 05 0.3 1.7 50.0 29
p3 0.8 0.4 20 58.8 49
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sodium phosphate buffer

pH 6.0-75:100mM Potasium phospate
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pH 75-85:100mM Tris—HCl buffer

pH 85-10.5:100mM Carbonate biomr -
bonate buffer
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Table 2. Effect of metal ions on pine needle Tyrosinase’s activity in water

Metal ion Activity Relative activity Quantity
(%) (Units/mg) (%) (ppm)
None ion 0.063 100 00.0
0.04% NaCl 0.076 121 1570 (Na")
0.30% NaCl 0.070 111 117.90 (Na")
0.50% NaCl 0.063 100 196,60 (Na')
0.04% CaCls 0.065 103 14.40 (Ca™)
0.30% CaCls 0.058 92 108.10 (Ca®)
0.50% CaCly 0.055 87 180.20 (Ca®)
0.04% KCl 0.062 98 2090 (K)
0.30% KCl 0.064 102 157.00 (K")
0.50% KCI 0.067 106 261.70 (K*)
0.04% MgCl; 0.164 260 10.10 (Mg®)
0.30% MgCl; 0.101 160 75.80 (Mg®")
0.50% MgCls 0.065 103 126.30 (Mg®")
0.04% FeCl, 0.081 129 1760 (Fe®)
0.30% FeCl 0.050 79 132.30 (Fe*)
0.50% FeCly 0.000 0 22050 (Fe®)
0.04% FeCls 0.088 140 13.80 (Fe*)
0.30% FeCls 0.027 43 103.40 (Fe*)
0.50% FeCls 0.016 25 172.30 (Fe)
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Table 3. Quantity of metal ions in various kinds of water

Unit : ppm
[
Metal ionl # 58 N R R I I O B e
t +E B PP B U B vjo}” | Byle | = .
etal fon| X&) mineral |y 2R | gar | I (LA D7)
Na' | 346 | 304 36 | 151 014 | 514 | 94 | 1171 |< 001
K’ 2.17 2.26 15 13 97.65 1.02 57 1.63 < 0.01
Mgz* 378 3.38 24 6.6 6.25 33.92 6.1 10.02 < 001
Ca®’ 10.26 18.46 220 31.2 46.03 75.60 99 31.26 0.42
Fe* 0.24 0.02 < 02 <02 < 0.2 < 0.01
* 1 YJE A BAT 4, 112 Dionex 4500 I Ion chroma. AH&.
w0 AR T Y FFAFAAL(SAYE 873, A 1003 33p, 97d 4¥)
o : AEA} Label &1,
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9 Mggoez AHZsitn £} 17 FHE S5y dEL AL} o9
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