21(2009) )
[ 1 [ 1 [ 1
21 - 001 21 - 002 21 - 002
[ ] 01 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ ] [ ]
[ 1 [ 1 [ 1
[1 1 3380(nB) [1 1 45649(nB) [1 1 28648(n8)
[ 1 [ 1 [ 1
05 01 01
[ 1 [ 1 [ 1
2 2
[ 1 [ 1 [ 1
1
[ GLP 1 [ GLP ] [ GLP ]
[ ] [ ] [ 1
0 1 0 1
( ) (MPN/100mI) 0.0 1 0.0 1
(G
<0.001 1 <0.001 1
<0.00005 1 <0.00005 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
<0.001 1 <0.001 1
0.63 1 111 1
0.07 1 0.07 1
<0.0 1 <0.0 1
<0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.01 1 <0.01 1
<0.02 1 <0.02 1
<0.03 1 <0.03 1
<0.01 1 <0.01 1
33 1 4.3 1
<0.005 1 <0.005 1
2.6 1 24 1
26 1 36 1
66 1 76 1
<0.02 1 <0.02 1
<0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1
<0.0005 1 <0.0005 1
(Toc ) <0.2 1 <0.2 1
pH 7.0 1 6.4 1
0 1 0 1
0 1 0 1
<1.0 1 <10 1
<0.1 1 <0.1 1




21(2009) )
[ 1 [ 1 [ 1
21 - 002 21 - 002 21 - 002
[ 1 04 - 00 [ 1 05 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 10256(n8) [ 1 6340(nd) [1 1 4350(m)
[ ] [ 1 [ 1
01 01 01
[ 1 [ 1 [ 1
2 2 2
[ 1 [ 1 [ 1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
0 1 0 1 0 1
()(UPN/100n1) 00 1 00 1 00 1
C )
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
123 1 233 1 257 1
<0.05 1 0.06 1 <0.05 1
<0.0 1 <0.0 1 <0.0 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
56 1 12.1 1 4.8 1
<0.005 1 <0.005 1 <0.005 1
28 1 8.7 1 38 1
55 1 68 1 60 1
94 1 145 1 117 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) <0.2 1 <0.2 1 <02 1
pH 75 1 6.9 1 6.2 1
0 1 0 1 0 1
0 1 0 1 0 1
<1.0 1 <1.0 1 <1.0 1
<0.1 1 <0.1 1 <0.1 1




21(2009) )
[ 1 [ 1 [ 1
21 - 002 21 - 002 21 - 002
[ 1 07 - 00 [ 1 08 - 00 [ 1 09 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 4449 (n®) 1 ] 565 (B) 1 1 4378(m)
[ ] [ 1 [ 1
01 01 01
[ 1 [ 1 [ 1
2 2 2
[ 1 [ 1 [ 1
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ ] [ ]
0 1 0 1 0 1
()(UPN/100n1) 00 1 00 1 00 1
C )
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.44 1 1.86 1 125 1
011 1 0.06 1 <0.05 1
<0.0 1 <0.0 1 <0.0 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 0.04 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
53 1 7.0 1 52 1
<0.005 1 0.021 1 <0.005 1
35 1 74 1 4.6 1
18 1 52 1 76 1
43 1 116 1 107 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) <0.2 1 <0.2 1 <02 1
pH 6.1 1 6.2 1 6.7 1
0 1 0 1 0 1
0 1 0 1 0 1
<1.0 1 <1.0 1 <1.0 1
<0.1 1 <0.1 1 <0.1 1




21(2009) )
[ 1 [ 1 [ 1
21 - 002 21 - 002 21 - 002
[ 1 10 - 00 [ 1 13 - 00 [ 1 14 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 3716(m) 1 1 9847(n®) 1 1 8254(md)
[ ] [ 1 [ 1
01 01 01
[ 1 [ 1 [ 1
2 2 2
[ 1 [ 1 [ 1
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ ] [ ]
0 1 0 1 0 1
()(UPN/100n1) 00 1 00 1 00 1
C )
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.72 1 161 1 0.85 1
0.07 1 0.06 1 <0.05 1
<0.0 1 <0.0 1 <0.0 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
41 1 59 1 52 1
<0.005 1 <0.005 1 <0.005 1
31 1 10.8 1 32 1
63 1 76 1 38 1
83 1 130 1 101 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) <0.2 1 <0.2 1 <02 1
pH 72 1 6.5 1 72 1
0 1 0 1 0 1
0 1 0 1 0 1
<1.0 1 <1.0 1 <1.0 1
<0.1 1 <0.1 1 <0.1 1




21(2009) )
[ 1 [ 1 [ 1
21 - 002 21 - 002 21 - 002
[ 1 15 - 00 [ 1 18 - 00 [ 1 24 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 1762(m®) 1 1 3709(n®) 1 1 9048(mB)
[ ] [ 1 [ 1
01 01 01
[ 1 [ 1 [ 1
2 2 2
[ 1 [ 1 [ 1
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ ] [ ]
0 1 0 1 0 1
()(UPN/100n1) 00 1 00 1 00 1
C )
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
1.48 1 152 1 0.50 1
<0.05 1 0.06 1 <0.05 1
<0.0 1 <0.0 1 <0.0 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
52 1 45 1 38 1
<0.005 1 <0.005 1 <0.005 1
32 1 30 1 18 1
38 1 32 1 45 1
101 1 75 1 72 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) <0.2 1 <0.2 1 <02 1
pH 6.4 1 6.0 1 76 1
0 1 0 1 0 1
0 1 0 1 0 1
<1.0 1 <1.0 1 <1.0 1
<0.1 1 <0.1 1 <0.1 1




21(2009) )
[ 1 [ 1 [ 1
21 - 002 21 - 002 21 - 002
[ 1 26 - 00 [ 1 27 - 00 [ 1 30 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 3073(m) 1 ] 762(nB) 1 1 670(B)
[ ] [ 1 [ 1
01 01 01
[ 1 [ 1 [ 1
2 2 2
[ 1 [ 1 [ 1
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ ] [ ]
0 1 0 1 0 1
()(UPN/100n1) 00 1 00 1 00 1
C )
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
175 1 142 1 0.68 1
<0.05 1 <0.05 1 0.11 1
<0.0 1 <0.0 1 <0.0 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
6.5 1 55 1 52 1
<0.005 1 <0.005 1 <0.005 1
37 1 33 1 36 1
76 1 76 1 18 1
134 1 127 1 44 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) <0.2 1 <0.2 1 <02 1
pH 74 1 74 1 6.0 1
0 1 0 1 0 1
0 1 0 1 0 1
<1.0 1 <1.0 1 <1.0 1
<0.1 1 <0.1 1 <0.1 1




21(2009) )
1 [ 1 [ 1
21 - 002 21 - 002 21 - 003
[ ] 31 - 00 [ 1 32 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 3517(nd) [ 1 1100(n8) [1 1 13457(md)
[ ] [ 1 [ 1
01 01 05
[ 1 [ 1 [ 1
2 2
[ 1 [ 1 [ 1
1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
0 1 0 1 49 1
C )(VPN/100mI) 00 1 00 1
C ) 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.32 1 0.37 1 0.80 1
0.05 1 0.05 1 0.09 1
<0.0 1 <0.0 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 <0.001 <0.001 4 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
56 1 49 1 34 1
<0.005 1 <0.005 1 <0.005 1
16 1 16 1 25 1
42 1 39 1 20 1
82 1 79 1 44 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) <0.2 1 <0.2 1 04 1
pH 78 1 78 1 6.5 1
0 1 0 1 0 1
0 1 0 1 0 1
<1.0 1 <1.0 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1




21(2009) )
1 [ [ 1
21 - 003 21 - 004 21 - 004
[ 1 02 - 00 [ 1 01 - 00 [ 1 02 - 00
[ 1 [ 1 [ 1
[ ] [ [ 1
[ ] [ 1 [ 1
[ 1 8771 () 1 1 6393(n®) 1 1 1648(mB)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP 1 [ GLP [ GLP ]
[ 1 [ [ ]
9500 1 0 1 0 1
()(UPN/100n1)
D) 1 1 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.40 1 1.30 1 0.80 1
0.09 1 <0.50 1 <0.05 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 <0.001 <0.001 4 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 0.002 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 0.05 1 0.01 1
0.24 1 <0.02 1 <0.02 1
031 1 0.08 1 <0.03 1
<0.01 1 0.03 1 0.01 1
20 1 50 1 45 1
0.016 1 <0.005 1 <0.005 1
12 1 4.4 1 32 1
21 1 34 1 32 1
70 1 73 1 68 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) 11 1 <05 1 <05 1
pH 74 1 71 1 75 1
0 1 0 1
0 1 0 1 0 1
10.0 1 <0.5 1 <0.5 1
11.0 1 <0.1 1 <0.1 1




21(2009) )
[ 1 [ 1 [ 1
21 - 004 21 - 004 21 - 004
[ 1 03 - 00 [ 1 04 - 00 [ 1 05 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 4189 (nd) [ 1 3995(nd) [1 1 5209(md)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
0 1 0 1 0 1
C )(VPN/100mI)
D) 0 1 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
1.80 1 2.80 1 0.80 1
<0.05 1 <0.05 1 <0.05 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.01 1 0.01 1 <0.01 1
0.03 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
44 1 11.0 1 4.6 1
<0.005 1 <0.005 1 <0.005 1
4.4 1 28.8 1 36 1
58 1 61 1 29 1
108 1 166 1 61 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0050 1 <0.0050 1 <0.0050 1
oc ) <05 1 <05 1 <05 1
pH 71 1 7.0 1 72 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1




21(2009) )
[ 1 [ 1 [
21 - 004 21 - 004 21 - 005
[ 1 06 - 00 [ 1 07 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [
[ ] [ 1 [ 1
[ 1 1753(m) 1 1 1385(n®) 1 1 5111()
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ ] [ ]
0 1 0 1 850 1
()(UPN/100n1) 99.0 110 3738 4
D) 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.60 1 040 1 0.20 1
0.06 1 0.07 1 0.19 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 0.07 1
<0.03 1 <0.03 1 0.10 1
0.02 1 <0.01 1 <0.01 1
23 1 24 1 20 1
<0.005 1 <0.005 1 <0.005 1
20 1 18 1 10 1
55 1 55 1 13 1
73 1 75 1 40 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0050 1 <0.0005 1 <0.0005 1
(Toc ) 03 1 <03 1 07 1
pH 77 1 78 1 6.9 1
0 0 0 0
0 1 0 1 0 1
<0.5 1 <0.5 1 29 1
<0.1 1 <0.1 1 2.3 1

10



21(2009) )
[ 1 [ 1 [ 1
21 - 005 21 - 005 21 - 005
[ 1 03 - 00 [ ] 05 - 00 [ 1 06 - 00
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[1 ] 319 (mB) [ ] 13516(m) 1 ] 1,866 (m8)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP ] [ GLP ]
[ 1 [ 1 [ 1
6 1 510 1
( ) (MPN/100mI) 0.0 0.0 0.0 4 340.0 4.1 84.8 12
(GIND)
<0.001 1 <0.001 1
<0.00005 1 <0.00005 1
<0.001 1 <0.001 1
0.005 1 <0.001 1
<0.001 1 0.002 1
<0.005 1 <0.005 1
<0.001 1 <0.001 1
0.80 1 0.30 1
0.25 1 0.30 1
<0.1 1 <0.1 1
<0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
0.03 1 <0.01 1
<0.02 1 0.14 1
0.05 1 0.06 1
0.01 1 <0.01 1
34 1 21 1
<0.005 1 <0.005 1
11 1 09 1
8 1 8 1
63 1 33 1
<0.02 1 <0.02 1
<0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1
<0.0005 1 <0.0005 1
aoc ) 04 1 11 1
pH 6.6 1 6.8 1
0 1
0 1 0 1
<0.5 1 6.0 1
0.1 1 5.3 1

11



21(2009) )
[ 1 [ 1 [ 1
21 - 005 21 - 007 21 - 009
[ 1 07 - 00 [ ] 01 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ 1 [ ] [ ]
[ 1 [ 1 [ 1
[1 1 283 (nB) [1 1 18,096(nB) [1 1 5254(md)
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 2 5
GLP ISO TEC17025
[ GLP 1 [ GLP ] [ GLP ]
3 GLP ISO TEC
[ ] [ ] [ 1
3
7 1 1100 1
( ) (MPN/100mI) 26.0 0.0 23 12 180.0 1
(G
<0.001 1 <0.001 1
<0.00005 1 <0.00005 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
0.002 1 <0.001 1
<0.005 1 <0.005 1
<0.001 1 <0.001 1
0.80 1 0.30 1
0.17 1 0.10 1
<0.1 1 <0.1 1
<0.0002 1 <0.0020 1
1,4 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.01 1 <0.01 1
<0.02 1 0.15 1
<0.03 1 0.13 1
<0.01 1 <0.01 1
33 1 20 1
<0.005 1 0.018 1
22 1 22 1
1 1 10 1
55 1 70 1
<0.02 1 <0.02 1
<0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1
<0.0005 1 <0.0005 1
(Toc ) 0.5 1 11 1
pH 6.1 1 6.9 1
0 1
0 1 0 1
<0.5 1 12.0 1
0.2 1 14.0 1

12



21(2009) )
[ 1 [ 1 [ 1
21 - 009 21 - 010 21 - 010
[ ] 02 - 02 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ 1
[ 1 [ ] [ ]
[ 1 [ 1 [ 1
[1 ] 11,832 (mB) [1 ] 5,638 (mB) [1 1 1,523 ()
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
5 2 2
GLP ISO TEC17025 GLP ISO TEC17025
[ GLP 1 [ GLP ] [ GLP ]
[ ] [ ] [ 1
0 1 0 1
( ) (MPN/100mI)
( ) 0 1 0 1
<0.001 1 <0.001 1
<0.00005 1 <0.00005 1
<0.001 1 <0.001 1
0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
0.001 1 <0.001 1
0.70 1 0.90 1
0.06 1 <0.05 1
<0.1 1 <0.1 1
<0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.01 1 <0.01 1
<0.02 1 <0.02 1
<0.03 1 <0.03 1
<0.01 1 <0.01 1
35 1 5.0 1
<0.005 1 <0.005 1
24 1 46 1
27 1 32 1
56 1 64 1
<0.02 1 <0.02 1
<0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1
<0.0005 1 <0.0005 1
(ToC ) <0.3 1 <0.3 1
pH 6.5 1 71 1
0 1 0 1
0 1 0 1
<0.5 1 <0.5 1
<0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - o1l 21 - o1l 21 - o1l
[ ] 01 - 00 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 2486 () [ 1 3005(nd) [1 1 2323(m)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
0 1 0 1 0 1
C )(VPN/100mI)
D) 0 1 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
3.70 1 040 1 170 1
<0.05 1 <0.05 1 0.11 1
0.0 1 0.0 1 0.0 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 <0.001 <0.001 12 <0.001 1 <0.001 1
<0.001 <0.001 <0.001 12 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
13.0 1 74 1 13.0 1
<0.005 1 <0.005 1 <0.005 1
9.8 1 24 1 8.6 1
83 1 42 1 82 1
153 1 80 1 151 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
oc ) <03 1 <03 1 <03 1
pH 7.7 1 79 1 73 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 012 21 - 013 21 - 013
[ 1 01 - 00 [ 1 01-o01 [ 1 02 - 01
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 5605 1 1 3063(n8) 1 1 6716()
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 3 3
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ ] [ ]
2000 1 0 1 0 1
()(UPN/100n1) 00 1
D) 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.40 1 0.60 1 0.60 1
011 1 <0.05 1 <0.05 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
0.15 1 <0.02 1 <0.02 1
0.15 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
28 1 7.7 1 57 1
0.015 1 <0.005 1 <0.005 1
20 1 25 1 32 1
15 1 32 1 44 1
59 1 68 1 80 1
<0.02 1 <0.02 1 <0.02 1
0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) 21 1 <03 1 <03 1
pH 6.9 1 79 1 79 1
0 1 0 1 0 1
3 1 0 1 0 1
75 1 <0.5 1 <0.5 1
4.5 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 013 21 - 013 21 - 013
[ ] 03 - 01 [ 1 04 - 01 [ ] 05 - 01
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 1717 () [ 1 5738(n) [1 1 2374(m)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
3 3 3
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
0 1 0 1 0 1
C )(VPN/100mI)
D) 0 1 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
1.90 1 0.90 1 0.30 1
<0.05 1 <0.05 1 <0.05 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
6.8 1 6.5 1 73 1
<0.005 1 <0.005 1 <0.005 1
4.0 1 31 1 26 1
113 1 53 1 38 1
152 1 88 1 77 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
oc ) <03 1 <03 1 <03 1
pH 81 1 78 1 8.0 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1
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21(2009) )
1 [ 1 1
21 - 013 21 - 013 21 - 013
[ ] 06 - 01 [ 1 07 - 01 [ ] 08 - 01
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 454 (18) [ 1 737(n8) [1 ] 349(8)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
3 3 3
[ GLP ] [ GLP 1 [ GLP
[ 1 [ ] [
24 1 6 1 0 1
C )(VPN/100mI)
D) 0 1 0 1 0 1
<0.001 1 <0.001 1 <0.010 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.90 1 1.00 1 0.70 1
0.05 1 0.05 1 0.05 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
6.3 1 6.9 1 55 1
<0.005 1 <0.005 1 <0.005 1
4.0 1 39 1 35 1
72 1 57 1 54 1
105 1 93 1 84 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
oc ) <03 1 <03 1 <03 1
pH 7.7 1 79 1 7.7 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 014 21 - 014 21 - 014
[ ] 01 - 02 [ ] 01 - 03 [ ] 01 - 04
[ ] [ ] [ ]
[ 1 [ ] [ ]
[ 1 [ 1 [ 1
[1 ] 8564 (nd) [1 1 8564(nB) [1 1 8564(md)
[ 1 [ 1 [ 1
04 04 04
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP 1 [ GLP ] [ GLP ]
[ ] [ ] [ 1
0 1 0 1 0 1
( ) (MPN/100mI) 0.0 1 0.0 1 0.0 1
(G
0.001 1 0.001 1 0.001 1
0.00005 1 0.00005 1 0.00005 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
0.005 1 0.005 1 0.005 1
0.001 1 0.001 1 0.001 1
1.90 1 1.70 1 2.30 1
0.06 1 0.06 1 0.07 1
<0.1 1 <0.1 1 <0.1 1
0.0002 1 0.0002 1 0.0002 1
1,4 0.005 1 0.005 1 0.005 1
1,2 1,2 0.004 1 0.004 1 0.004 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
<0.01 1 <0.01 1 <0.01 1
0.02 1 0.02 1 0.02 1
0.01 1 0.01 1 0.01 1
<0.01 1 <0.01 1 <0.01 1
77 1 6.5 1 6.2 1
0.001 1 0.001 1 0.001 1
55 1 50 1 5.0 1
42 1 43 1 39 1
80 1 73 1 70 1
0.02 1 0.02 1 0.02 1
0.000001 1 0.000001 1 0.000001 1
2 0.000001 1 0.000001 1 0.000001 1
0.005 1 0.005 1 0.005 1
0.0005 1 0.0005 1 0.0005 1
(Toc ) 0.3 1 03 1 03 1
pH 6.7 1 6.8 1 6.5 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 014 21 - 014 21 - 014
[ ] 01 - 05 [ ] 01 - 06 [ ] o1 - 07
[ ] [ ] [ ]
[ 1 [ ] [ ]
[ 1 [ 1 [ 1
[1 ] 8564 (nd) [1 1 8564(nB) [1 1 8564(md)
[ 1 [ 1 [ 1
04 04 04
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP 1 [ GLP ] [ GLP ]
[ ] [ ] [ 1
0 1 0 1 0 1
( ) (MPN/100mI) 0.0 1 0.0 1 0.0 1
(G
0.001 1 0.001 1 0.001 1
0.00005 1 0.00005 1 0.00005 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
0.005 1 0.005 1 0.005 1
0.001 1 0.001 1 0.001 1
2.00 1 160 1 150 1
0.08 1 0.05 1 0.07 1
<0.1 1 <0.1 1 <0.1 1
0.0002 1 0.0002 1 0.0002 1
1,4 0.005 1 0.005 1 0.005 1
1,2 1,2 0.004 1 0.004 1 0.004 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
<0.01 1 <0.01 1 <0.01 1
0.02 1 0.02 1 0.02 1
0.01 1 0.01 1 0.01 1
<0.01 1 <0.01 1 <0.01 1
87 1 6.6 1 6.4 1
0.001 1 0.001 1 0.001 1
53 1 51 1 5.0 1
39 1 40 1 42 1
79 1 73 1 69 1
0.02 1 0.02 1 0.02 1
0.000001 1 0.000001 1 0.000001 1
2 0.000001 1 0.000001 1 0.000001 1
0.005 1 0.005 1 0.005 1
0.0005 1 0.0005 1 0.0005 1
(Toc ) 0.3 1 03 1 04 1
pH 6.7 1 6.8 1 6.9 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1

19



21(2009) )
[ 1 [ 1 [ 1
21 - 014 21 - 014 21 - 014
[ ] 01 - 08 [ ] 01 - 09 [ ] 01 - 10
[ ] [ ] [ ]
[ 1 [ ] [ ]
[ 1 [ 1 [ 1
[1 ] 8564 (nd) [1 1 8564(nB) [1 1 8564(md)
[ 1 [ 1 [ 1
04 04 04
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP 1 [ GLP ] [ GLP ]
[ ] [ ] [ 1
0 1 0 1 0 1
( ) (MPN/100mI) 0.0 1 0.0 1 0.0 1
(G
0.001 1 0.001 1 0.001 1
0.00005 1 0.00005 1 0.00005 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
0.005 1 0.005 1 0.005 1
0.001 1 0.001 1 0.001 1
2.10 1 1.70 1 170 1
0.06 1 0.06 1 0.06 1
<0.1 1 <0.1 1 <0.1 1
0.0002 1 0.0002 1 0.0002 1
1,4 0.005 1 0.005 1 0.005 1
1,2 1,2 0.004 1 0.004 1 0.004 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
0.001 1 0.001 1 0.001 1
<0.01 1 <0.01 1 <0.01 1
0.02 1 0.02 1 0.02 1
0.01 1 0.01 1 0.01 1
<0.01 1 <0.01 1 <0.01 1
6.7 1 6.3 1 7.0 1
0.001 1 0.001 1 0.001 1
5.1 1 50 1 5.6 1
40 1 40 1 40 1
66 1 72 1 72 1
0.02 1 0.02 1 0.02 1
0.000001 1 0.000001 1 0.000001 1
2 0.000001 1 0.000001 1 0.000001 1
0.005 1 0.005 1 0.005 1
0.0005 1 0.0005 1 0.0005 1
(Toc ) 0.3 1 03 1 03 1
pH 6.6 1 6.8 1 6.9 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 014 21 - 014 21 - 016
[ ] 01 - 11 [ ] 01 - 12 [ ] 01 - 01
[ ] [ ] [ ]
[ 1 [ ] [ ]
[ 1 [ 1 [ 1
[1 ] 8564 (nd) [1 1 8564(nB) [1 1 5187(m)
[ 1 [ 1 [ 1
04 04 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 3
[ GLP 1 [ GLP ] [ GLP ]
[ ] [ ] [ 1
0 1 0 1 0 1
( ) (MPN/100mI) 0.0 1 0.0 1
C ) 0 1
0.001 1 0.001 1 <0.001 1
0.00005 1 0.00005 1 <0.00005 1
0.001 1 0.001 1 <0.001 1
0.001 1 0.001 1 <0.001 1
0.001 1 0.001 1 <0.001 1
0.005 1 0.005 1 <0.005 1
0.001 1 0.001 1 <0.001 1
2.30 1 1.80 1 0.75 1
0.05 1 0.06 1 <0.05 1
<0.1 1 <0.1 1 <0.1 1
0.0002 1 0.0002 1 <0.0002 1
1,4 0.005 1 0.005 1 <0.005 1
1,2 1,2 0.004 1 0.004 1 <0.004 1
0.001 1 0.001 1 <0.001 1
0.001 1 0.001 1 <0.001 1
0.001 1 0.001 1 <0.001 1
0.001 1 0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
0.02 1 0.02 1 <0.02 1
0.01 1 0.01 1 <0.01 1
<0.01 1 <0.01 1 <0.01 1
9.2 1 6.3 1 6.7 1
0.001 1 0.001 1 <0.001 1
72 1 51 1 3.6 1
40 1 40 1 65 1
82 1 69 1 83 1
0.02 1 0.02 1 <0.02 1
0.000001 1 0.000001 1 <0.000001 1
2 0.000001 1 0.000001 1 <0.000001 1
0.005 1 0.005 1 <0.005 1
0.0005 1 0.0005 1 <0.0005 1
(Toc ) 0.3 1 03 1 <0.3 1
pH 6.7 1 6.8 1 7.9 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 016 21 - 016 21 - 017
[ ] 02 - 00 [ ] 03 - 01 [ ] 01 - 01
[ ] [ ] [ 1
[ 1 [ ] [ ]
[ 1 [ 1 [ 1
[1 ] 3,084 (mB) [1 ] 14,949(nrB) [1 1 18,025(mB)
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
3 3 2
GLP ISO TEC17025
[ GLP 1 [ GLP ] [ GLP ]
3 GLP ISO TEC
[ ] [ ] [ 1
2
0 1 0 1
( ) (MPN/100mI)
( ) 0 1 0 1
<0.001 1 <0.001 1
<0.00005 1 <0.00005 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
<0.001 1 <0.001 1
0.60 1 0.50 1
<0.05 1 <0.05 1
<0.1 1 <0.1 1
<0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1
1,2 1,2 <0.004 1 <0.004 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.01 1 <0.01 1
<0.02 1 <0.02 1
<0.01 1 <0.01 1
<0.01 1 <0.01 1
72 1 5.0 1
<0.001 1 <0.001 1
35 1 27 1
47 1 51 1
78 1 60 1
<0.02 1 <0.02 1
<0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1
<0.005 1 <0.000 1
<0.0005 1 <0.0005 1
(ToC ) <0.3 1 <0.3 1
pH 78 1 7.9 1
0 1 0 1
0 1 0 1
<0.5 1 <0.5 1
<0.1 1 <0.1 1
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21(2009)

[ 1
21 - 017
[ 1 01 - 02
[ 1
[ 1
[ 1
[1 1 2662 (n8)
[ 1
05
[ 1
[ 1
GLP 1SO TEC17025
[ GLP ]
3 GLP ISO TEC
[ 1
2

[
21

o —

- 017

1 02 - 00

1 2734(m)
1

1

GLP 1SO TEC17025
GLP ]
GLP 1SO TEC

1

[
21

N oW

- 017
1 03 - 00
1
1
1
1 9.408(m)
1
1
1
GLP ISO TEC17025
GLP ]
GLP ISO TEC
1

( )(MPN/100mI)
C )

1,4

1,2

(aoc )
pH

23



21(2009)

[ 1

05

434 ()

[ 1

GLP 1SO TEC17025
GLP 1
GLP 1SO TEC

1

N — W —

[t ]
[ ]
05

11,720(8)

—

1

GLP ISO TEC17025
[ GLP ]

[ 1

1

05

1 25975(d)
1

GLP ]

( )(MPN/100mI)
C )

0

0
<0.001
<0.00005

-

<0.001
<0.001
<0.001
<0.005
<0.001

1,4

5.10 160 344
<0.06

<0.0

<0.0002

<0.005

1,2

<0.004
<0.001
<0.001
<0.002
<0.001

PR R P RPRPRPRRPRRPRNRRRRRRPRPR

<0.01
<0.02
<0.02
<0.01

115
<0.001
10.7
49
125

<0.02
<0.000001
<0.000001
<0.005
<0.0005

pH

aoc )

<0.3
65
0

0
<0.5

<0.1

RPlRr R R R RRPRPRRRRIRPRRPRPRRERERPR
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21(2009) )
[ 1 [ 1 [ 1
21 - 021 21 - 021 21 - 021
[ ] 03 - 00 [ ] 04 - 00 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 21,960 (n8) [1 1 1405(nB) [1 1 1242(nB)
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ 1 [ 1
0 1 0 1 0 1
( )(MPN/100mI)
C ) 0 1 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
4.90 220 3.70 2 210 1 0.80 1
<0.05 1 0.06 1 0.08 1
<0.0 1 0.0 1 <0.0 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.004 1 <0.004 1 <0.004 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.00 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.01 1 <0.01 1 <0.01 1
<0.00 1 <0.01 1 <0.01 1
66.5 1 12.0 1 83 1
<0.001 1 <0.001 1 <0.001 1
8.6 1 110 1 52 1
48 1 54 1 30 1
126 1 130 1 86 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(ToC ) <0.3 1 <0.3 1 <03 1
pH 6.4 1 6.9 1 71 1
0 1 0 1
0 0 0
<0.5 1 <05 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 021 21 - 024 21 - 024
[ ] 06 - 00 [ ] 01 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[ 1 [ 1 [ 1
[1 1 457 (nB) [1 1 2804(nd) [1 ] 577 (n8)
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ 1 [ 1
0 1 141 1 <10 <10 <10 2
( )(MPN/100mI)
C ) 0 1 1 1 0 2
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
<0.00005 1 <0.00005 1 <0.00005 <0.00005 <0.00005 2
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
<0.005 1 <0.005 1 <0.005 <0.005 <0.005 2
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
<1.70 1 1.06 1 1.10 0.90 1.00 2
0.07 1 0.06 1 0.07 0.06 0.07 2
<0.0 1 <0.1 1 <0.1 <0.1 <0.1 2
<0.0002 1 <0.0002 1 <0.0002 <0.0002 <0.0002 2
1,4 <0.005 1 <0.005 1 <0.005 <0.005 <0.005 2
1,2 1,2 <0.040 <0.040 <0.040 4 <0.001 1 <0.001 <0.001 <0.001 2
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 2
<0.01 1 <0.01 1 <0.01 <0.01 <0.01 2
<0.02 1 0.02 1 <0.02 <0.02 <0.02 2
<0.01 1 <0.09 1 <0.03 <0.03 <0.03 2
<0.00 1 <0.01 1 <0.01 <0.01 <0.01 2
9.7 1 9.1 1 14.0 12.0 13.0 2
<0.001 1 <0.027 1 <0.005 <0.005 <0.005 2
82 1 9.5 1 149 124 136 2
39 1 37 1 36 33 34 2
110 1 85 1 94 89 90 2
<0.02 1 <0.02 1 <0.02 <0.02 <0.02 2
<0.000001 1 <0.000001 1 <0.000001 = <0.000001 = <0.000001 2
2 <0.000001 1 <0.000001 1 <0.000001 = <0.000001 = <0.000001 2
<0.005 1 <0.005 1 <0.005 <0.005 <0.005 2
<0.0005 1 <0.0005 1 <0.0005 <0.0005 <0.0005 2
(oc ) <05 1 05 1 <05 <04 <04 2
pH 7.0 1 7.3 1 73 71 72 2
0 1 0 1
0 0 1 0 2
<0.5 1 14 1 <0.5 <0.5 <05 2
<0.1 1 0.4 1 <0.1 <0.1 <0.1 2
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21(2009) )
[ 1 [ 1 [ 1
21 - 024 21 - 024 21 - 025
[ 1 04 - 00 [ 1 05 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 188 (n8) [ 1 386(8) [ 1 3372(m)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 3
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
2 1 8 1 0 1
C )(VPN/100mI) 00 1
D) 1 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
0.002 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
1.00 1 1.30 1 2.80 1
<0.05 1 <0.06 1 0.17 1
<0.1 1 <0.1 1 <0.0 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.02 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 0.03 1 <0.03 1
0.02 1 <0.01 1 <0.01 1
45 1 6.7 1 12.0 1
<0.005 1 <0.005 1 <0.005 1
39 1 6.8 1 8.6 1
37 1 32 1 48 1
68 1 72 1 150 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
Toc ) <05 1 06 1 <03 1
pH 73 1 72 1 6.9 1
0 1 0 1 0 1
<0.6 1 0.8 1 <0.5 1
0.1 1 0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [
21 - 025 21 - 025 21 - 026
[ 1 02 - 00 [ 1 03 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [
[ ] [ 1 [ 1
[ 1 1122(m) [ 1 4345(m) [ ] 421(d)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
3 3 3
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
0 1 0 1 370 1
( )(MPN/100mI) 0.0 1 0.0 1 13.0 0.0 0.0 4
C )
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
3.70 1 3.00 1 0.30 1
0.18 1 0.20 1 0.11 1
<0.0 1 <0.0 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 0.001 0.001 0.001 3
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.002 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
13.0 1 11.0 1 038 1
<0.005 1 <0.005 1 <0.005 1
11.0 1 85 1 1.6 1
63 1 39 1 10 1
170 1 120 1 40 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) <03 1 <0.3 1 07 1
pH 6.7 1 7.0 1 6.8 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 12 1
<0.1 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 031 21 - 031 21 - 034
[ ] 01 - 02 [ ] o1 - 03 [ ] 01 - 02
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 4145(m) [ 1 3901(m) [1 1 3314(m)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
0 1 0 1 0 1
C )(VPN/100mI) 00 1 00 1
C ) 0 1
<0.001 1 <0.001 1 <0.003 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 0.002 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.70 1 0.80 1 0.10 1
<0.05 1 <0.09 1 <0.05 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.01 1 <0.01 1 0.04 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 0.04 1
<0.01 1 <0.01 1 0.01 1
48 1 39 1 76 1
<0.005 1 <0.005 1 0.011 1
3.0 1 29 1 22 1
30 1 29 1 40 1
68 1 65 1 82 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
oc ) <03 1 <05 1 <03 1
pH 70 1 6.9 1 8.0 1
0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 034 21 - 035 21 - 035
[ ] 01 - 03 [ ] 01 -o01 [ ] 01 - 02
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 3314 (nd) [1 1 3433(nd) [1 1 1,749(md)
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 2
GLP ISO TEC17025 GLP ISO TEC17025
[ GLP 1 [ GLP ] [ GLP ]
1 GLP 1 GLP
[ 1 [ 1 [ 1
5 5
0 1 <0 1 <0 1
( )(MPN/100mI)
C ) 0 1 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.10 1 1.30 1 0.40 1
<0.05 1 0.07 1 0.06 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.03 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
74 1 37 1 32 1
<0.005 1 <0.005 1 <0.005 1
24 1 34 1 29 1
39 1 52 1 39 1
80 1 75 1 56 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(ToC ) <0.3 1 <0.3 1 <0.3 1
pH 8.0 1 7.7 1 77 1
0 1 0 1
0 1 0 1 0 1
<0.5 1 <05 1 <05 1
<0.1 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 035 21 - 037 21 - 037
[ 1 01 - 03 [ 1 01-o01 [ 1 02 - 01
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 1013(m) [ ] 718(nB) 1 1 2243(md)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
2 2 2
GLP 1SO TEC17025 GLP 1SO TEC17025 GLP 1SO TEC17025
[ GLP 1 [ GLP ] [ GLP ]
1 GLP 1 GLP 1 GLP
[ 1 [ ] [ ]
5
<0 1 180 1 220 1
()(UPN/100n1) 00 1 00 1
C ) 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
2.40 1 0.50 1 040 1
<0.05 1 0.13 1 0.07 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 0.09 1 0.04 1
<0.03 1 0.10 1 0.03 1
<0.01 1 <0.01 1 <0.01 1
58 1 28 1 0.7 1
<0.005 1 0.015 1 <0.005 1
4.1 1 33 1 20 1
46 1 12 1 11 1
89 1 57 1 40 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
aoc ) <0.3 1 09 1 08 1
pH 72 1 6.8 1 6.8 1
0 1 0 1 0 12
0 1 0 1 0 12
<0.5 1 34 1 31 1
<0.1 1 2.3 1 1.0 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 043 21 - 043 21 - 043
[ 1 02 - 00 [ 1 04 - 00 [ 1 05 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 3372(m) [ 1 2239(m) 1 1 705(nB)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
2 2 2
GLP 1SO TEC17025 GLP 1SO TEC17025 GLP 1SO TEC17025
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ ] [ ]
0 1 0 1 0 1
()(UPN/100n1) 00 1 00 1 00 1
C )
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 0.001 1
0.70 1 <0.70 1 0.50 1
0.09 1 <0.09 1 0.09 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
33 1 34 1 27 1
<0.005 1 <0.005 1 <0.005 1
26 1 25 1 21 1
40 1 41 1 31 1
73 1 65 1 61 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
Toc ) <03 1 03 1 <0.3 1
pH 71 1 71 1 75 1
0 0
0 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 043 21 - 044 21 - 046
[ ] 06 - 00 [ ] 01 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ 1 [ ] [ ]
[ 1 [ 1 [ 1
[1 1 704 (nB) [1 1 6033(nd) [1 1 2974(md)
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
2 1 5
GLP ISO TEC17025
[ GLP ] [ GLP ] [ GLP
[ ] [ ] [
0 1 0 1
( ) (MPN/100mI) 0.0 1 0.0 1
(G
<0.001 1 <0.001 1
<0.00005 1 <0.00005 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
<0.001 1 <0.001 1
0.50 1 1.03 1
0.10 1 0.07 1
<0.1 1 <0.1 1
<0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.01 1 <0.01 1
<0.02 1 <0.02 1
<0.03 1 <0.03 1
0.01 1 <0.01 1
36 1 44 1
<0.005 1 <0.005 1
29 1 34 1
22 1 52 1
60 1 99 1
<0.02 1 <0.02 1
<0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1
<0.0005 1 <0.0005 1
(Toc ) <0.3 1 <0.3 1
pH 7.1 1 74 1
0 1
0 1 0 1
<0.5 1 <0.5 1
<0.1 1 <0.1 1
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21(2009) )
1 1 1
- 048 - 048 - 050
] 01 - 00 ] 01 - o1 ] 01 - 01
] 1
1 ] ]
1 1 1
1 5548 (n®) 1 5448() 1 1817(m®)
1 1 1
05
1 1 1
1 1 1
3
GLP 1 GLP
]
0 1 0 1
( ) (MPN/100mI) 18 18 18 4 18 18 18 4
(G
<0.001 1 <0.001 1
<0.00005 1 <0.00005 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
<0.001 1 <0.001 1
0.50 1 0.50 1
0.05 1 0.05 1
<0.1 1 <0.1 1
<0.0002 1 <0.0002 1
<0.005 1 <0.005 1
1,2 <0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.01 1 <0.01 1
<0.02 1 <0.02 1
<0.03 1 <0.03 1
<0.01 1 <0.01 1
5.6 1 55 1
<0.005 1 <0.005 1
33 1 32 1
42 1 40 1
68 1 71 1
<0.02 1 <0.02 1
<0.000001 1 <0.000001 1
<0.000001 1 <0.000001 1
<0.005 1 <0.005 1
<0.0005 1 <0.0005 1
(ToC <0.3 1 <0.3 1
78 1 7.9 1
0 1 0 1
0 1 0 1
<0.5 1 <0.5 1
<0.1 1 <0.1 1




21(2009) )
[ 1 [ 1 [ 1
21 - 052 21 - 052 21 - 052
[ 1 01 - 00 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 3875(m) 21 1 1880(md) 1 1 2924(m)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
3 3 3
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ ] [ ]
0 1 0 1 0 1
( )(WPN/100mI) 00 1 00 1 00 1
C )
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
1.60 1 1.00 1 1.10 1
0.05 1 <0.05 1 <0.05 1
<0.2 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
34 1 9.4 1 34 1
<0.005 1 <0.005 1 <0.005 1
36 1 117 1 31 1
103 1 40 1 86 1
129 1 76 1 110 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0050 1
oc ) <03 1 <03 1 <03 1
pH 79 1 73 1 79 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 052 21 - 053 21 - 057
[ 1 04 - 00 [ ] 01 - 00 [ ] 01 - 01
[ ] [ ] [ ]
[ 1 [ ] [ ]
[ 1 [ 1 [ 1
[1 1 546 (nB) [l 1 2575(m) [1 1 1718(md)
[ 1 [ 1 [ 1
05 01 05
[ 1 [ 1 [ 1
1
[ 1 [ 1 [ 1
3 4
[ GLP 1 [ GLP ] [ GLP ]
[ ] [ ] [ 1
2 1 0 1
( ) (MPN/100mI) 0.0 1
C ) 0 1
<0.001 1 <0.001 1
<0.00005 1 <0.00005 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.005 1 <0.005 1
<0.001 1 <0.001 1
0.50 1 0.65 1
0.07 1 <0.05 1
<0.1 1 <0.1 1
<0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1
1,2 1,2 <0.004 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.01 1 <0.01 1
<0.02 1 <0.02 1
<0.03 1 <0.03 1
<0.01 1 <0.01 1
7.0 1 41 1
<0.005 1 <0.005 1
29 1 2.7 1
47 1 38 1
87 1 64 1
<0.02 1 <0.02 1
<0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1
<0.0050 1 <0.0005 1
(Toc ) <05 1 <03 1
pH 7.8 1 74 1
0 1
0 1 0 1
<0.5 1 <0.5 1
<0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 061 21 - 061 21 - 062
[ ] 01 - 00 [ 1 02 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 6394 () [ 1 1474(n9) [1 1 2305(m)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
<0 1 <0 1 <0 1
C )(VPN/100mI)
D) 0 1 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
<170 1 <0.60 1 <0.60 1
<0.05 1 <0.05 1 <0.12 1
<0.2 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.005 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
0.03 1 <0.05 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
<5.0 1 <83 1 <15 1
<0.005 1 <0.013 1 <0.005 1
<5.8 1 <36 1 18 1
<66 1 <28 1 101 1
<108 1 <61 1 121 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
oc ) <03 1 <03 1 <03 1
pH 73 1 <7.3 1 82 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 0.5 1 <0.5 1
<0.1 1 0.3 1 <0.1 1

37



21(2009) )
1 [ 1 1
21 - 062 21 - 062 21 - 062
[ 1 02 - 01 [ 1 03-o01 [ 1 04 - 01
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ ] 174 (®) 1 ] 379(nB) 1 1 353(nB)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP 1 [ GLP ] [ GLP
[ 1 [ ] [
14 1 <0 1 <0 1
()(UPN/100n1)
D) 0 1 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.010 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.40 1 0.50 1 040 1
<0.05 1 <0.05 1 <0.05 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
23 1 21 1 26 1
<0.005 1 <0.005 1 <0.005 1
19 1 17 1 17 1
17 1 41 1 39 1
34 1 59 1 60 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) 04 1 <03 1 <03 1
pH 74 1 7.7 1 7.7 1
0 1 0 1
0 1 0 1 0 1
0.9 1 <0.5 1 0.8 1
0.3 1 <0.1 1 0.2 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 065 21 - 065 21 - 065
[ ] 65 - 00 [ 1 65 - 01 [ ] 65 - 02
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 742 (8) [ 1 86 (8) [1 1 1,041(md)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
0 1 0 1 0 1
C )(VPN/100mI)
D) 0 1 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
210 1 0.80 1 1.00 1
<0.05 1 0.06 1 <0.05 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
0.01 1 <0.01 1 <0.01 1
41 1 43 1 36 1
<0.005 1 <0.005 1 <0.005 1
35 1 28 1 28 1
51 1 65 1 63 1
78 1 92 1 90 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
oc ) <03 1 <03 1 <03 1
pH 6.9 1 7.7 1 7.7 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 065 21 - 066 21 - 066
[ ] 65 - 03 [ 1 o1 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 607 (18) [ 1 9,600(nd) [1 1 9,600(mB)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
0 1 0 1 0 1
C )(VPN/100mI)
D) 0 1 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
120 1 040 1 040 1
0.06 1 0.07 1 0.07 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
35 1 39 1 34 1
<0.005 1 <0.005 1 <0.005 1
29 1 24 1 23 1
64 1 29 1 28 1
92 1 61 1 62 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
oc ) <03 1 <03 1 <03 1
pH 7.7 1 78 1 7.7 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1

40



21(2009) )
[ 1 [ 1 1
21 - 066 21 - 066 21 - 066
[ 1 01 - 03 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 9600 () 1 ] 386 (nB) 1 1 358 (nB)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP 1 [ GLP ] [ GLP
[ 1 [ ] [
0 1 0 1 0 1
()(UPN/100n1)
D) 0 1 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.40 1 0.50 1 0.50 1
0.08 1 <0.05 1 0.05 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
45 1 29 1 34 1
<0.005 1 <0.005 1 <0.005 1
24 1 23 1 23 1
26 1 29 1 28 1
58 1 69 1 66 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
oc ) <03 1 <03 1 <03 1
pH 77 1 75 1 74 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1

2



21(2009) )
[ 1 [ 1 [ 1
21 - 066 21 - 066 21 - 066
[ 1 04 - 00 [ 1 05 - 00 [ ] 05 - 01
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 174 (n8) [ 1 4077(n®) [1 1 4077(md)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
0 1 0 1 0 1
C )(VPN/100mI)
D) 0 1 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
1.40 1 0.90 1 0.90 1
0.05 1 0.07 1 0.07 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
6.4 1 49 1 49 1
<0.005 1 <0.005 1 <0.005 1
4.1 1 35 1 35 1
66 1 36 1 39 1
120 1 80 1 85 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
oc ) <03 1 <03 1 <03 1
pH 76 1 76 1 76 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1

42



21(2009) )
[ 1 [ 1 [ 1
21 - 066 21 - 067 21 - 067
[ 1 06 - 00 [ 1 o1 - 00 [ ] 01 - 01
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 1420(n8) [ 1 1343(nd) [1 1 1,343(m)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
0 1 0 1 1 1
C )(VPN/100mI)
D) 0 1 0 4 0 4
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.90 1 0.50 1 0.50 1
0.07 1 0.07 1 0.70 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
53 1 31 1 31 1
<0.005 1 <0.005 1 <0.005 1
36 1 24 1 24 1
46 1 40 1 39 1
87 1 59 1 61 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
oc ) <03 1 <03 1 <03 1
pH 73 1 7.7 1 7.7 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1

43



21(2009) )
[ 1 [ 1 [ 1
21 - 067 21 - 067 21 - 068
[ 1 02 - 00 [ 1 02-o01 [ ] 01 - 01
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 2492(n) [ 1 2492(n) [1 1 4273(m)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
0 1 0 1 1 1
C )(VPN/100mI)
D) 0 1 0 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.40 1 0.50 1 1.40 1
0.06 1 <0.05 1 <0.05 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
33 1 31 1 4.0 1
<0.005 1 <0.005 1 <0.005 1
24 1 25 1 33 1
44 1 48 1 59 1
63 1 67 1 88 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0050 1 <0.0050 1 <0.0005 1
oc ) <03 1 <03 1 <03 1
pH 7.7 1 78 1 73 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 <0.1 1

44



21(2009) )
[ 1 [ 1 [ 1
21 - 068 21 - 068 21 - 069
[ ] 01 - 02 [ ] o1 - 03 [ ] 01 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 4273(nd) [ 1 4273(nd) [1 1 1,104(md)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
0 1 0 1 18 1
C )(VPN/100mI)
D) 0 1 0 4 6 12
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
1.00 1 0.90 1 0.20 1
0.06 1 <0.05 1 0.06 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
39 1 39 1 23 1
<0.005 1 <0.005 1 <0.005 1
31 1 31 1 15 1
58 1 59 1 24 1
88 1 87 1 45 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
oc ) <03 1 <03 1 <05 1
pH 75 1 76 1 76 1
0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 0.5 1
<0.1 1 <0.1 1 0.2 1

45



21(2009) )
[ 1 [ 1 [ 1
21 - 069 21 - 069 21 - 070
[ ] 01 - 01 [ 1 02 - 00 [ ] 01 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 1291 (nB) [ 1 371(n8) [1 1 4746(md)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
1 1 1 1 0 1
C )(VPN/100mI)
D) 1 12 1 4 0 4
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.003 1 0.001 1
0.002 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.20 1 0.70 1 250 1
0.07 1 <0.05 1 <0.05 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 0.02 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 0.04 1
<0.01 1 <0.01 1 <0.01 1
22 1 43 1 71 1
<0.005 1 <0.005 1 <0.005 1
14 1 4.2 1 7.4 1
26 1 38 1 61 1
41 1 84 1 115 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
oc ) <03 1 <03 1 <03 1
pH 76 1 75 1 72 1
0 1 0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 <0.5 1
<0.1 1 <0.1 1 0.2 1

46



21(2009) )
1 [ 1 1
21 - 070 21 - 071 21 - 071
[ ] 02 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 142 (nB) [1 1 3484(nd) [1 ] 483 (1mB)
[ 1 [ 1 [ 1
05 05 05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
1 1
[ GLP ] [ GLP [ GLP
[ 1 [ [
11 1 8 1 0 1
( )(MPN/100mI) 12.0 0.0 32 12 0.0 1
C ) 1 4
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 0.007 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
<0.10 1 0.50 1 0.80 1
0.06 1 <0.05 1 0.60 1
<0.1 1 <0.0 1 <0.0 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 0.03 1
0.05 1 <0.02 1 <0.01 1
0.04 1 <0.03 1 0.44 1
<0.01 1 <0.01 1 0.03 1
34 1 1.0 1 15 1
<0.005 1 <0.005 1 <0.005 1
19 1 14 1 21 1
32 1 52 1 31 1
59 1 67 1 48 1
<0.02 1 <0.02 1 <0.02 1
0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(ToC ) <0.3 1 <0.3 1 <03 1
pH 7.6 1 8.0 1 72 1
0 0 1
0 1 0 1 0 1
15 1 <05 1 13 1
0.6 1 0.1 1 0.4 1

47



21(2009) )
[ 1 [ 1 [ 1
21 - o7l 21 - 072 21 - 073
[ 1 03 - 00 [ 1 01 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ ] 228 (nB) 1 1 1883(n®) 1 1 6223(m)
[ ] [ 1 [ 1
05 05 05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
1 1
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ ] [ ]
190 1 28 1 350 1
()(UPN/100n1) 00 1 96.0 1
C ) 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.30 1 0.20 1 0.30 1
0.07 1 <0.05 1 024 1
<0.0 1 <0.0 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 0.04 1
<0.03 1 <0.01 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
27 1 39 1 4.0 1
<0.005 1 <0.005 1 <0.005 1
16 1 32 1 21 1
15 1 10 1 15 1
40 1 50 1 44 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
aoc ) 06 1 05 1 05 1
pH 6.9 1 7.0 1 71 1
0 1
0 1 0 1 0 1
2.0 1 11 1 18 1
0.8 1 <0.1 1 0.6 1
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21(2009) )
1 [ 1 1
21 - 074 21 - 074 21 - 074
[ 1 03 - 00 [ 1 06 - 00 [ 1 07 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 864 (18) [ 1 78 (nB) [1 ] 91 (n8)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP [ GLP
[ 1 [ [
14 1 0 1 42 1
C )(VPN/100mI)
D) 0 1 0 1 1 1
0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.002 1 <0.001 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
1.80 1 0.10 1 <0.10 1
<0.05 1 1.00 0.29 0.58 2 0.07 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.07 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
38 1 6.5 1 27 1
<0.005 1 <0.005 1 <0.005 1
39 1 15 1 12 1
24 1 18 1 10 1
94 1 63 1 48 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
oc ) <03 1 <03 1 05 1
pH 6.1 1 6.9 1 73 1
0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 2.6 1
<0.1 1 <0.1 1 0.9 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 074 21 - 074 21 - 077
[ 1 08 - 00 [ 1 10 - 00 [ ] 01- 01
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ ] 51 () 1 1 1648(nd) 1 1 4646(B)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 3
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ ] [ ]
120 1 0 1 0 1
()(UPN/100n1) 00 1
D) 1 1 0 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 0.002 1 <0.001 1
<0.001 1 <0.001 1 0.002 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
0.40 1 220 1 <0.10 1
0.07 1 <0.05 1 0.07 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 0.01 1
0.04 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 0.08 1
<0.01 1 <0.01 1 <0.01 1
22 1 50 1 78 1
<0.005 1 <0.005 1 0.030 1
14 1 48 1 26 1
8 1 44 1 40 1
39 1 130 1 81 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) 05 1 <03 1 03 1
pH 6.8 1 6.3 1 79 1
0 1 0 1
0 1 0 1 0 1
1.8 1 <0.5 1 0.8 1
14 1 <0.1 1 <0.1 1
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21(2009) )
[ 1 [ 1 [ 1
21 - 077 21 - 077 21 - 077
[ 1 02 - 06 [ 1 03- 02 [ 1 04 - 03
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 1,945(md) 21 1 2140(md) 1 1 1140(m)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
3 3 3
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ ] [ ]
0 1 0 1 0 1
( )(WPN/100mI) 00 1 00 1 00 1
C )
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.004 1 0.003 1 0.001 1
<0.005 1 <0.005 1 0.005 1
<0.001 1 <0.001 1 <0.001 1
0.10 1 <0.10 1 <0.10 1
0.09 1 <0.05 1 <0.05 1
<0.1 1 <0.2 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
0.38 1 0.03 1 024 1
<0.01 1 <0.01 1 <0.01 1
36.0 1 93 1 6.9 1
0.200 1 0.056 1 0.210 1
39.2 1 25 1 31 1
58 1 50 1 39 1
165 1 101 1 79 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
0.0005 1 <0.0005 1 <0.0005 1
oc ) 06 1 <03 1 <03 1
pH 79 1 79 1 79 1
0 1 0 1 0 1
0 1 0 0 1
4.6 1 <0.5 1 25 1
0.5 1 <0.1 1 <0.1 1
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21(2009) )
1 [ 1 1
21 - 077 21 - 077 21 - 077
[ 1 05- 04 [ 1 06 - 05 [ 1 07 - 07
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ ] 678 (MB) 1 1 3626() 1 1 834 (nB)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
3 3 3
[ GLP 1 [ GLP ] [ GLP
[ 1 [ ] [
0 1 0 1 66 1
()(UPN/100n1) 00 1 00 1
C ) 1 1
<0.001 1 <0.001 1 <0.001 1
<0.00005 1 <0.00005 1 <0.00005 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 0.002 1
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
1.60 1 0.80 1 0.80 1
0.08 1 0.07 1 <0.05 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
0.01 1 <0.01 1 <0.01 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
9.0 1 6.2 1 5.0 1
<0.005 1 <0.005 1 <0.005 1
35 1 31 1 28 1
41 1 29 1 35 1
79 1 61 1 67 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1 <0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) <03 1 04 1 05 1
pH 73 1 74 1 76 1
0 1 0 1
0 1 0 1 0 1
<0.5 1 <0.5 1 11 1
<0.1 1 <0.1 1 0.5 1
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21(2009) )
[ 1 [ 1 [
21 - 077 21 - 077 -
[ ] 08 - 08 [ ] 09 - 09 [
[ ] [ ] [ ]
[ 1 [ ] [
[ 1 [ 1 [
[1 1 273 (n9) [1 1 867 (8) [1 ()
[ 1 [ 1 [
05 05
[ 1 [ 1 [
[ 1 [ 1 [
3 3
[ GLP ] [ GLP ] [ GLP
[ ] [ ] [
10 1 0 1
( ) (MPN/100mI) 0.0 1 0.0 1
(G
<0.001 1 <0.001 1
<0.00005 1 <0.00005 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
0.003 1 0.001 1
<0.005 1 <0.005 1
<0.001 1 <0.001 1
1.50 1 1.70 1
011 1 <0.05 1
<0.1 1 <0.1 1
<0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 1
1,2 1,2 <0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.001 1 <0.001 1
<0.01 1 <0.01 1
0.49 1 <0.02 1
0.29 1 <0.03 1
<0.01 1 <0.01 1
16.0 1 130 1
0.180 1 <0.005 1
41 1 4.9 1
20 1 20 1
83 1 81 1
<0.02 1 <0.02 1
<0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1
<0.005 1 <0.005 1
<0.0005 1 <0.0005 1
(Toc ) <0.3 1 <0.3 1
pH 7.6 1 71 1
0 1 0 1
0 1 0 1
71 1 <0.5 1
2.1 1 <0.1 1
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