21(2009) )
[ [
25 - 001 25 - 001 25 - 001
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ 1
[ [ [
[ 1 [ 1 [ 1
[1 1 37.470(n®) n 1 31,763(nB) [1 ] (m®)
[ 1 [ 1 [ 1
01 01
[ 1 [ 1 [ 1
3 3
[ 1 [ 1 [ 1
[ GLP [ GLP [ GLP ]
[ [ [ 1
2200 29 510 24 1400 25 320 24
( )(MPN/100mI)
(G 13 24 10 24
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.001 <0.001 <0.001 4 0.002 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.17 0.03 0.08 12 0.13 0.02 0.07 12
0.10 0.08 0.09 12 0.10 0.09 0.09 12
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
1,4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1,2 1,2 <0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.01 <0.01 <0.01 4 0.01 <0.01 <0.01 4
0.03 0.01 0.02 4 0.09 0.03 0.05 4
0.10 0.04 0.07 12 0.32 0.04 0.10 12
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
95 8.7 9.1 4 9.1 84 88 4
0.044 <0.005 0.018 4 <0.023 <0.012 <0.018 4
115 104 11.0 12 14.3 104 11.3 12
46 39 42 4 41 38 40 4
89 73 78 4 82 73 76 4
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4
0.000004 0.000001 0.000002 5 0.000008 0.000001 = 0.000004 5
2 0.000002 = <0.000001 = <0.000001 5 0.000004 0.000001 0.000002 5
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
(ToC ) 22 13 16 12 17 13 15 12
pH 9.7 71 83 48 9.1 75 8.0 48
2 12 2 12
10.9 16 35 48 10.7 15 32 48
6.4 0.6 2.0 48 10.6 0.7 3.0 48




21(2009) )
[ [
25 - 001 25 - 001 25 - 001
[ 1 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ [
[ 1 [ 1 [ 1
[1 1 24441 (n8) [1 1 21,020(nB) [1 1 2558(nd)
[ 1 [ 1 [ 1
01 01 01
[ 1 [ 1 [ 1
3 3 3
[ 1 [ 1 [ 1
[ GLP [ GLP [ GLP
[ [ [
530 11 130 24 1200 25 360 24 310 3 80 24
( )(MPN/100mI)
C ) 10 24 6 24 5 24
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4 0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.13 <0.02 0.07 12 0.17 <0.02 0.07 12 0.17 0.03 0.09 4
0.10 0.09 0.09 12 0.11 0.09 0.09 12 0.11 0.08 0.09 4
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4
<0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4 <0.0001 <0.0001 <0.0001 4
1,4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1,2 1,2 <0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
0.02 <0.01 0.01 4 0.09 0.02 0.04 4 0.09 <0.01 0.03 4
0.05 0.02 0.03 12 0.27 0.04 0.10 12 0.04 <0.01 0.02 12
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4
85 84 85 4 9.0 83 88 4 85 82 84 4
0.006 <0.005 <0.005 4 0.021 0.008 0.016 4 <0.005 <0.005 <0.005 4
10.8 102 104 12 118 104 112 12 110 9.7 105 4
40 39 39 4 41 38 40 4 39 39 39 4
7 74 75 4 83 75 78 4 75 70 72 4
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4
<0.000001 = <0.000001 & <0.000001 4 0.000018 0.000001 0.000006 5 <0.000001 = <0.000001 = <0.000001 4
2 <0.000001 = <0.000001 = <0.000001 4 0.000008 = <0.000001 0.000003 5 0.000001 = <0.000001 = <0.000001 4
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 6
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
(ToC ) 21 12 14 12 17 13 15 12 15 11 13 12
pH 9.1 74 8.0 48 9.1 73 8.0 48 8.8 74 78 48
0
2 12 2 12 2 12
26 <0.8 15 48 10.1 16 34 48 2.2 0.6 12 48
7.5 0.4 14 48 9.9 1.4 3.6 48 2.9 0.3 0.9 48




21(2009) )
[ [ 1 1
25 - 001 25 - 003 25 - 003
[ 1 07 - 00 [ 1 01-o01 [ 1 02 - 00
[ 1 [ 1 [ 1
[ [ 1 [ 1
[ ] [ 1 [ 1
[ 1 3953(m) [ ] 675(nB) 1 1 2434()
[ ] [ 1 [ 1
01 05 05
[ 1 [ 1 [ 1
3
[ 1 [ 1 [ 1
1 1
[ GLP [ GLP ] [ GLP ]
[ [ ] [ ]
140 5 48 24 34 1 0 1
( )(UPN/100m1) 1100 00 12.0 12
D) 3 24 0 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.00005 <0.00005 <0.00005 4 <0.00005 1 <0.00005 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 1 <0.005 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
0.20 0.04 0.13 4 1.00 1 0.80 1
0.10 0.08 0.10 12 0.08 1 <0.08 1
<0.1 <0.1 <0.1 4 <0.1 1 <0.1 1
<0.0001 <0.0001 <0.0001 4 <0.0002 1 <0.0002 1
1,4 <0.001 <0.001 <0.001 4 <0.005 1 <0.005 1
1,2 1,2 <0.004 <0.004 <0.004 4 <0.004 1 <0.004 1
<0.001 <0.001 <0.001 4 <0.002 1 <0.002 1
<0.001 <0.001 <0.001 4 <0.003 1 <0.001 1
<0.001 <0.001 <0.001 4 <0.003 1 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.01 <0.01 <0.01 4 <0.05 1 <0.01 1
0.02 <0.01 0.02 4 <0.02 1 <0.01 1
0.06 0.02 0.03 4 <0.03 1 <0.03 1
<0.01 <0.01 <0.01 4 <0.05 1 <5.00 1
83 83 83 4 57 1 4.1 1
0.007 <0.005 <0.005 4 <0.005 1 <0.005 1
104 10.0 10.3 12 58 1 4.0 1
39 38 39 4 43 1 33 1
83 70 74 4 80 1 65 1
<0.02 <0.02 <0.02 4 <0.02 1 <0.02 1
0.000001 = <0.000001 @ <0.000001 4 <0.000001 1 <0.000001 1
2 <0.000001 = <0.000001 @ <0.000001 4 <0.000001 1 <0.000001 1
<0.005 <0.005 <0.005 4 <0.005 1 <0.005 1
<0.0005 <0.0005 <0.0005 4 <0.0005 1 <0.0005 1
(TOC ) 16 1.0 12 12 0.8 1 <0.3 1
pH 8.7 72 78 48 7.0 1 6.5 1
0 0 0 0
2 12 2 1 0 1
2.8 <0.5 1.3 48 22 1 <0.5 1
25 0.3 0.9 48 0.1 1 <0.1 1




21(2009) )
1 [ 1
25 - 003 25 - 003 25 - 003
[ ] 03 - 00 [ ] 04 - 01 [ ] 05 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[ [ 1 [ 1
[1 1 2872(n) [1 1 3403(nB) [1 1 1504(m®)
[ [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP [ GLP [ GLP ]
[ [ [ 1
16 1 3 1 1 1
( )(MPN/100mI) 0.0 0.0 0.0 12 52 0.0 >2.0 12 0.0 0.0 0.0 12
(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
0.50 1 0.40 1 <0.10 1
<0.08 1 <0.08 1 0.11 1
<0.1 1 <0.1 1 0.2 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
<0.002 1 <0.002 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.003 1 <0.003 1 <0.003 1
<0.001 1 <0.001 1 <0.001 1
<0.05 1 <0.05 1 <0.05 1
0.02 1 <0.02 1 <0.02 1
0.01 1 <0.01 1 0.20 1
<0.03 1 <0.01 1 <0.05 1
33 1 6.0 1 32.0 1
<0.005 1 <0.005 1 0.093 1
3.6 1 6.8 1 7.6 1
28 1 41 1 24 1
53 1 68 1 140 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 06 1 <03 1
pH 6.8 1 6.7 1 8.0 1
0 0 0 0 0 0
0 1 0 1 0 1
0.6 1 0.8 1 38 1
0.0 1 <0.1 1 0.9 1




21(2009) )
1 [ 1
25 - 003 25 - 003 25 - 003
[ ] 06 - 00 [ ] 07 - 01 [ ] 08 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[ [ 1 [ 1
[1 1 406 (nB) [1 1 815(n8) [1 ] 384 (nd)
[ [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ 1 [ 1
110 1 10 1 0 1
( )(MPN/100mI) 5.2 0.0 >2.0 12 0.0 0.0 0.0 12 0.0 0.0 0.0 12
(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
1.60 1 0.60 1 0.70 1
0.18 1 0.28 1 0.11 1
<0.1 1 0.3 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
<0.002 1 <0.002 1 <0.002 1
<0.001 1 <0.001 1 <0.001 1
<0.003 1 <0.001 1 <0.003 1
<0.001 1 <0.001 1 <0.001 1
<0.03 1 <0.02 1 <0.05 1
<0.02 1 0.02 1 <0.02 1
<0.03 1 021 1 0.24 1
<0.05 1 <0.05 1 <0.05 1
8.0 1 15.0 1 6.6 1
0.005 1 0.049 1 0.021 1
8.0 1 7.6 1 59 1
48 1 41 1 33 1
100 1 100 1 74 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 ) <03 1 07 1 06 1
pH 6.2 1 6.4 1 6.3 1
0 0 0 0 0 0
0 1 0 1 0 1
1.0 1 34 1 4.6 1
0.2 1 0.7 1 <0.4 1




21(2009) )
[ 1 [ 1 [
25 - 003 25 - 003 25 - 003
[ 1 09 - 00 [ ] 10 - 00 [ ] 11 - 00
[ ] [ ] [ ]
[ 1 [ ] [
[ 1 [ 1 [
1 ] 3,192 (nB) [1 ] 0(mB) [1 13 (mB)
[ 1 [ 1 [
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP ] [ GLP
[ ] [ ] [
3 1 1 1
( ) (MPN/100mI) 0.0 0.0 0.0 12 0.0 0.0 0.0 8
(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
120 1 1.80 1
1.00 1 0.19 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
<0.002 1 <0.002 1
<0.001 1 <0.001 1
<0.003 1 <0.003 1
<0.001 1 <0.001 1
<0.05 1 <0.05 1
<0.02 1 <0.02 1
<0.03 1 <0.03 1
<0.05 1 <0.05 1
6.1 1 7.7 1
<0.005 1 <0.005 1
4.3 1 44 1
22 1 24 1
63 1 <65 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 <03 1
pH 6.3 1 6.4 1
0 0 0 0
0 1 0 1
0.9 1 <0.5 1
<0.1 1 <0.1 1




21(2009) )
[ 1 [ 1 [
25 - 003 25 - 003 25 - 003
[ 1 12 - 00 [ ] 13 - 00 [ ] 14 - 00
[ ] [ ] [ ]
[ 1 [ ] [
[ 1 [ 1 [ 1
1 ] 1,404 (m8) [1 ] 0(mB) [1 1 405(m8)
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP 1 [ GLP ] [ GLP ]
[ ] [ ] [ 1
1 1 70 1
( ) (MPN/100mI) 0.0 0.0 0.0 12 17000.0 0.0 1462.0 12
(G
<0.001 1 <0.001 1
<0.00022 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
<0.30 1 2.00 1
<0.08 1 0.08 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
<0.002 1 <0.002 1
<0.001 1 <0.001 1
<0.003 1 <0.003 1
<0.001 1 <0.001 1
<0.05 1 <0.05 1
<0.02 1 0.07 1
1.90 1 0.05 1
<0.05 1 <0.05 1
16.0 1 52 1
0.230 1 0.005 1
71 1 29 1
55 1 10 1
140 1 a7 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 0.6 1
pH 5.9 1 72 1
0 0 0 0
3 1 2 1
10 1 4.0 1
7.0 1 16 1




21(2009) )
[ 1 [ [ 1
25 - 003 25 - 003 25 - 004
[ ] 15 - 00 [ ] 16 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ ]
[ 1 [ 1 [ 1
[1 1 249 (nB) [1 1 530 (8) [1 ]
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP ] [ GLP
[ ] [ ] [
28 1 150 1
( ) (MPN/100mI) 0.0 0.0 0.0 12 790.0 6.3 160.0 12
(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
1.70 1 0.40 1
0.28 1 0.08 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 <4.000 1
<0.002 1 <0.002 1
<0.003 1 <0.001 1
<0.001 1 <0.003 1
<0.001 1 <0.001 1
<0.05 1 <0.05 1
0.02 1 0.04 1
0.03 1 0.03 1
<0.05 1 <0.05 1
5.4 1 35.0 1
0.250 1 0.005 1
6.1 1 32 1
51 1 13 1
8 1 38 1
<0.02 1 <0.02 1
<0.000001 1 <0.000001 1
2 <0.000001 1 <0.000001 1
<0.005 1 <0.050 1
<0.0005 1 <0.0005 1
(Toc ) 0.5 1 08 1
pH 6.5 1 7.0 1
0 0 0 0
0 1 0 1
11 1 37 1
<1.0 1 05 1




21(2009) )
1 [ 1 [ 1
25 - 006 25 - 006 25 - 006
[ ] 01 - 00 [ ] 02 - 00 [ ] 04 - 00
[ ] [ ] [ 1
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 ] 32,762 (mB) [1 ] 3,057 (mB) [1 1 5,563 (mB)
[ 1 [ 1 [ 1
01 05 01 05 01 05
[ 1 [ 1 [ 1
2 2 2
[ 1 [ 1 [ 1
3 3 3
[ GLP [ GLP ] [ GLP
[ [ 1 [
600 4 93 15 0 0 0 14 0 0 0 28
( )(MPN/100mI)
C ) 8 15 0 14 0 28
<0.001 <0.001 <0.001 15 <0.001 <0.001 <0.001 14 <0.001 <0.001 <0.001 28
<0.00005 <0.00005 | <0.00005 14 <0.00005 <0.00005 = <0.00005 13 <0.00005 <0.00005 . <0.00005 28
<0.001 <0.001 <0.001 15 <0.001 <0.001 <0.001 14 <0.001 <0.001 <0.001 28
<0.001 <0.001 <0.001 15 <0.001 <0.001 <0.001 14 <0.001 <0.001 <0.001 28
0.001 <0.001 <0.001 15 <0.001 <0.001 <0.001 14 <0.001 <0.001 <0.001 28
<0.005 <0.005 <0.005 15 <0.005 <0.005 <0.005 14 <0.005 <0.005 <0.005 28
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 2 <0.001 <0.001 <0.001 4
0.67 <0.01 0.14 15 1.48 1.08 1.28 14 1.84 0.88 1.34 28
0.24 <0.08 0.12 15 0.14 <0.08 <0.08 14 0.18 <0.08 <0.08 28
<0.1 <0.1 <0.1 4 <01 <01 <0.1 2 <01 <0.1 <0.1 4
<0.0002 <0.0002 <0.0002 5 <0.0002 <0.0002 <0.0002 4 <0.0002 <0.0002 <0.0002 8
1,4 <0.005 <0.005 <0.005 5 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 8
1,2 1,2 <0.004 <0.004 <0.004 5 <0.004 <0.004 <0.004 4 <0.004 <0.004 <0.004 8
<0.002 <0.002 <0.002 5 <0.002 <0.002 <0.002 4 <0.002 <0.002 <0.002 8
<0.001 <0.001 <0.001 5 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 8
<0.003 <0.003 <0.003 5 0.003 <0.003 <0.003 4 <0.003 <0.003 <0.003 8
<0.001 <0.001 <0.001 5 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 8
<0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 2 <0.006 <0.006 <0.006 4
<0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 2 <0.01 <0.01 <0.01 4
<0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 2 <0.010 <0.010 <0.010 4
<0.003 <0.003 <0.003 2 <0.003 <0.003 <0.003 2 <0.003 <0.003 <0.003 4
<0.009 <0.009 <0.009 2 <0.009 <0.009 <0.009 2 <0.009 <0.009 <0.009 4
<0.10 <0.10 <0.10 15 <0.10 <0.10 <0.10 14 <0.10 <0.10 <0.10 28
0.11 <0.02 0.04 15 0.09 <0.02 <0.02 14 0.11 <0.02 <0.02 28
0.05 <0.03 <0.03 15 <0.03 <0.03 <0.03 14 <0.03 <0.03 <0.03 28
<0.10 <0.10 <0.10 15 <0.10 <0.10 <0.10 14 <0.10 <0.10 <0.10 28
95 7.0 85 15 220 126 172 14 18.0 33 10.0 28
0.011 <0.005 <0.005 15 <0.005 <0.005 <0.005 14 <0.005 <0.005 <0.005 28
113 9.2 10.2 15 103 9.1 9.6 14 20.5 8.9 147 28
50 38 42 67 111 76 90 14 133 92 116 28
94 45 77 15 211 112 160 14 221 120 169 28
<0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 2 <0.02 <0.02 <0.02 4
<0.000001 = <0.000001 = <0.000001 8 <0.000001 1 <0.000001 = <0.000001 = <0.000001 2
2 <0.000001 = <0.000001 = <0.000001 8 <0.000001 1 <0.000001 = <0.000001 = <0.000001 2
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 2 <0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 2 <0.0005 <0.0005 <0.0005 4
(ToC ) 43 0.9 13 368 <0.3 <0.3 <0.3 14 <0.3 <0.3 <0.3 28
pH 8.9 74 79 368 77 74 75 14 75 6.7 7.2 28
0 0 0 0
2 368 0 14 0 28
117.0 <1.0 20 368 <0.1 <0.1 <0.1 14 <1.0 <1.0 <1.0 28
42.1 0.5 1.9 368 <0.1 <0.1 <0.1 14 <0.1 <0.1 <0.1 28




21(2009) )
1 [ 1 1
25 - 009 25 - 009 25 - 009
[ ] 01 - 00 [ 1 02 - 00 [ 1 03 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 2038(n) [ 1 6455(nd) [1 1 3624(m)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP 1 [ GLP 1
[ 1 [ ] [ ]
670 1 120 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
<0.02 1 0.03 1 1.00 1
0.10 1 0.11 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
<0.01 1 <0.01 1 <0.01 1
<0.03 1 0.03 1 <0.03 1
<0.01 1 <0.01 1 <0.01 1
89 1 87 1 6.7 1
<0.005 1 <0.005 1 0.010 1
10.2 1 10.2 1 9.4 1
42 1 41 1 40 1
62 1 47 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 ) 15 1 13 1 <03 1
pH 74 1 73 1 6.3 1
0 1 0 1 0 1
0 1 0 1 0 1
2.0 1 20 1 <1.0 1
1.1 1 14 1 <0.1 1
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21(2009) )
1 [ 1 [
25 - 009 25 - 012 25 - 012
[ 1 04 - 00 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[ 1 [ 1 [ 1
[1 ] 318 () [1 1 14551(nB) [1 1 31,177(nd)
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 1
[ GLP ] [ GLP ] [ GLP
[ 1 [ 1 [
0 1 230 12 105 12 820 19 238 12
( )(MPN/100mI) 0.0 1
C ) 4 12 4 12
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.00005 1 <0.00005 <0.00005 <0.00005 4 <0.00005 <0.00005 <0.00005 4
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
<0.001 1 0.003 <0.001 <0.001 4 0.003 <0.001 <0.001 4
<0.005 1 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.001 1 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
0.51 1 0.10 0.10 0.10 4 0.10 0.10 0.10 4
0.05 1 0.11 0.10 0.11 4 0.12 0.10 0.11 4
<0.1 1 <0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 1 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
1,2 1,2 <0.001 1 0.004 1 0.004 1
<0.001 1 <0.002 1 <0.002 1
<0.001 1 <0.001 1 <0.001 1
<0.001 1 <0.003 1 <0.003 1
<0.001 1 <0.001 1 <0.001 1
<0.01 1 <0.05 <0.05 <0.05 4 <0.05 <0.05 <0.05 4
<0.01 1 0.36 0.05 0.20 4 0.84 0.06 0.27 4
<0.03 1 0.11 0.07 0.10 4 0.16 0.06 0.11 4
<0.01 1 <0.05 <0.05 <0.05 4 <0.05 <0.05 <0.05 4
55 1 9.0 79 85 4 9.1 84 88 4
<0.005 1 0.220 0.010 0.180 4 0.072 0.016 0.032 4
6.3 1 16.0 110 130 12 15.0 10.0 130 12
19 1 45 39 41 4 45 40 42 4
37 1 84 76 79 4 83 75 80 4
<0.02 1 <0.02 <0.02 <0.02 4 <0.02 <0.02 <0.02 4
<0.000001 1 0.000044 = <0.000005 0.000007 7
2 <0.000001 1 0.000008 = <0.000005 = <0.000005 7
<0.005 1 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.0005 1 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
(ToC ) <0.3 1 20 11 15 12 22 13 17 12
pH 6.4 1 79 74 7.7 12 87 73 78 12
0 1
0 1 2 12 2 12
<1.0 1 5.0 23 36 12 6.2 2.6 44 12
<0.1 1 11.0 1.6 3.7 12 21.0 1.0 4.1 12
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21(2009) )
[ 1
25 - 013 25 - 013 25 - 013
[ ] 01 - 00 [ ] 03 - 01 [ ] 03 - 02
[ ] [ ] [ ]
[ [ 1 [
[ [ 1 [ 1
[1 1,888 (1B) [1 1 744 (n8) [1 1 2582(md)
[ [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
5 5 5
[ GLP 1 [ GLP ] [ GLP ]
[ 1 [ 1 [ 1
350 8 76 12 8 0 3 12 1900 6 233 12
( )(MPN/100mI)
C ) 12 12 0 12 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 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
1.70 140 1.50 4 1.20 0.70 1.00 4 0.30 <0.10 0.20 4
<0.05 1 0.10 1 0.10 1
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
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 0.01 0.02 4 <0.01 <0.01 <0.01 4 0.04 0.01 0.03 4
<0.01 1 0.08 1 0.03 1
<0.01 1 <0.01 1 <0.01 1
27 1 9.8 1 85 1
<0.001 1 0.007 1 0.005 1
55 31 41 12 153 116 131 12 138 9.8 111 12
120 106 113 3 66 59 62 5 45 41 43 5
120 1 78 1 63 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 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
(ToC ) 0.9 <0.3 04 12 0.6 04 0.5 12 18 12 14 12
pH 8.2 7.6 7.9 12 73 7.0 7.2 12 8.4 72 76 12
0 10 0 11 0 11
0 12 0 12 2 12
48 <0.5 0.6 12 13 <0.5 0.8 12 19 0.9 13 12
5.9 <0.1 0.6 12 0.3 <0.1 <0.1 12 15 0.4 1.2 12
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21(2009) )
[
25 - 013 25 - 013 25 - 013
[ ] 04 - 00 [ ] 05 - 00 [ ] 06 - 00
[ ] [ ] [ ]
[ [ [
[ [ [
[1 2,806 (nB) [1 1,816 (n8) [1 1,935(nB)
[ [ [
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
5 5 5
[ GLP [ GLP [ GLP ]
[ [ [ 1
6 0 12 2 0 0 12 46 0 12 12
( )(MPN/100mI) 0.0 0.0 0.0 12 0.0 0.0 0.0 12
C ) 11 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 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4
240 1.90 210 4 220 140 1.80 4 1.60 1.40 1.50 4
<0.05 1 <0.05 1 <0.05 1
<0.1 <0.1 <0.1 4 <01 <01 <0.1 4 <01 <0.1 <0.1 4
<0.0002 1 <0.0002 1 <0.0002 1
1,4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
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
<0.01 <0.01 <0.01 4 0.02 <0.01 0.01 4 0.02 0.01 0.02 4
<0.01 1 <0.01 1 <0.01 1
<0.01 1 <0.01 1 <0.01 1
51 1 46 1 28 1
<0.001 1 <0.001 1 <0.001 1
8.2 6.4 73 12 7.9 6.0 6.7 12 53 35 4.0 12
216 200 208 6 171 144 163 6 134 91 108 6
250 1 191 1 120 1
<0.02 1 <0.02 1 <0.02 1
2
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4
(ToC ) <0.3 <0.3 <0.3 12 <0.3 <0.3 <0.3 12 04 <0.3 03 12
pH 77 74 76 12 79 75 78 12 8.1 77 7.9 12
0 0 0 11
0 12 0 12 0 12
<05 <05 <05 12 <0.5 <05 <05 12 0.8 <05 <05 12
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12 0.6 <0.1 0.1 12
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21(2009) )
1 [ 1
25 - 013 25 - 013 25 - 014
[ ] 07 - 01 [ ] 07 - 02 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [ 1
[ 1 [ 1 [ 1
[1 1 750 (nB) [1 1 1351(nd) [1 1 10,600(mB)
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
5 5 2
GLP ISO TEC17025
[ GLP [ GLP [ GLP ]
[ [ [ 1
4 0 1 12 14 0 3 12 0 0 0 3
( )(MPN/100mI)
C ) 0 12 0 12 0 3
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 3
<0.00005 1 <0.00005 1 <0.00005 <0.00005 <0.00005 10
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 3
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 10
<0.001 1 0.001 1 0.004 <0.001 <0.003 18
<0.005 1 <0.005 1 <0.005 <0.005 <0.005 3
<0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 4 <0.001 <0.001 <0.001 3
2.30 1.90 210 4 210 1.20 1.70 4 0.70 0.40 <0.54 3
<0.05 1 0.09 1 0.14 0.08 0.11 10
<0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 10
<0.0002 1 <0.0002 1 <0.0002 <0.0002 <0.0002 3
1,4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 3
1,2 1,2 <0.004 1 <0.004 1 <0.004 <0.004 <0.004 10
<0.001 1 <0.001 1 <0.002 <0.002 <0.002 3
<0.001 1 <0.001 1 0.002 <0.001 <0.001 3
<0.001 1 <0.001 1 <0.003 <0.003 <0.003 3
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 3
<0.01 1 <0.01 1 <0.05 <0.05 <0.05 3
<0.01 <0.01 <0.01 4 <0.01 <0.01 <0.01 4 <0.02 <0.02 <0.02 3
<0.01 1 <0.01 1 2.00 <0.03 <1.00 3
<0.01 1 <0.01 1 <0.05 <0.05 <0.05 3
78 1 9.3 1 230 15.0 18.0 3
<0.001 1 <0.001 1 0.200 <0.005 <0.107 3
9.9 8.0 9.0 12 5.9 45 53 12 31.0 16.0 <21.7 3
157 137 143 6 106 88 99 6 51 37 <43 3
192 1 124 1 120 120 120 3
<0.02 1 <0.02 1 <0.02 <0.02 <0.02 3
<0.000001 = <0.000001 & <0.000001 9 <0.000001 | <0.000001 = <0.000001 9
2 <0.000001 = <0.000001 = <0.000001 9 <0.000001 = <0.000001 @ <0.000001 9
<0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 4 <0.005 <0.005 <0.005 3
<0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 4 <0.0005 <0.0005 <0.0005 3
(ToC ) <0.3 <0.3 <0.3 12 <03 <0.3 <0.3 12 04 <0.3 <0.3 3
pH 74 6.9 7.1 12 82 76 8.0 12 6.8 6.4 <6.6 3
0 12 0 12
0 12 0 12 0 3
<0.5 <0.5 <0.5 12 <0.5 <0.5 <0.5 12 15.0 <0.5 6.6 3
<0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 12 7.6 0.1 <3.2 3
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21(2009) )
[ ] [ ] [ ]
25 - 014 25 - 014 25 - 016
[ ] 02 - 00 [ ] 03 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ ] [ ]
[ 1 [ 1 [ ]
[1 1 5900 () [1 1 3100(B) [1 1 26,201(m®)
[ 1 [ ] [ ]
05 05 05
[ ] [ ] [ 1
[ ] [ ] [ 1
1 1 1
[ GLP [ GLP [ GLP
[ [ [
0 0 0 3 0 0 0 3 960 4 147 54
( )(MPN/100mI)
C ) 0 3 0 3 5 18
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 4
<0.00005 <0.00005 <0.00005 12 <0.00005 <0.00005 <0.00005 10 <0.00005 <0.00005 <0.00005 4
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 10 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 12 <0.001 <0.001 <0.001 10 0.001 <0.001 <0.001 4
<0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 4
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 4
1.20 0.60 <0.94 3 0.90 0.60 0.70 3 0.20 <0.10 <0.10 4
0.08 <0.08 <0.08 12 0.08 <0.08 <0.08 10 0.12 0.10 0.11 4
<0.1 <0.1 <0.1 12 <01 <01 <0.1 10 <01 <0.1 <0.1 4
<0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 3 <0.0002 <0.0002 <0.0002 4
1,4 <0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 4
1,2 1,2 <0.004 <0.004 <0.004 12 <0.004 <0.004 <0.004 10 <0.001 <0.001 <0.001 4
<0.002 <0.002 <0.002 3 <0.002 <0.002 <0.002 3 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 4
<0.003 <0.003 <0.003 3 <0.003 <0.003 <0.003 3 <0.001 <0.001 <0.001 4
<0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 3 <0.001 <0.001 <0.001 4
<0.05 <0.05 <0.05 3 <0.05 <0.05 <0.05 3 <0.01 <0.01 <0.01 4
<0.02 <0.02 <0.02 3 <0.02 <0.02 <0.02 3 0.08 <0.02 <0.02 34
0.05 <0.03 <0.03 3 1.00 0.69 <0.89 3 0.06 <0.03 <0.03 16
<0.05 <0.05 <0.05 3 <0.05 <0.05 <0.05 3 <0.01 <0.01 <0.01 4
17.0 16.0 <16.7 3 13.0 89 113 3 8.6 78 83 4
0.340 0.150 0.220 3 0.071 0.033 <0.050 3 0.007 <0.005 <0.005 17
240 220 23.0 3 21.0 8.6 <132 3 146 101 111 246
90 83 86 3 48 27 36 3 36 30 33 4
170 160 <167 3 120 85 <102 3 90 64 75 4
<0.02 <0.02 <0.02 3 <0.02 <0.02 <0.02 3 <0.02 <0.02 <0.02 4
0.000001 = <0.000001 = <0.000001 8
2 0.000006 = <0.000001 0.000002 8
<0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 3 <0.005 <0.005 <0.005 4
<0.0005 <0.0005 <0.0005 3 <0.0005 <0.0005 <0.0005 3 <0.0005 <0.0005 <0.0005 4
(Toc ) <0.3 <0.3 <0.3 3 <0.3 <0.3 <0.3 3 6.2 11 14 148
pH 6.4 6.1 <6.3 3 73 59 <6.5 3 9.1 7.0 7.9 369
0 3 0 3 0 369
<0.5 <0.5 <0.5 3 21 0.7 12 3 9.8 0.7 23 369
<0.1 <0.1 <0.1 3 5.6 1.0 <3.7 3 12.6 0.2 14 369
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21(2009) )
1 [ [
25 - 018 25 - 018 25 - 019
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ [
[ 1 [ [ 1
[1 1 1175(n®) i 224(n8) [1 1 5000(m®)
[ 1 [ [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
3 3 3
[ GLP [ GLP [ GLP
[ [ [
200 1 6000 32 3016 2
( )(MPN/100mI) 0.0 0.0 0.0 6
C ) 12 12 2 6
<0.001 1 <0.001 <0.001 <0.001 2
<0.00005 1 <0.00005 <0.00005 <0.00005 2
<0.001 1 <0.001 <0.001 <0.001 2
<0.001 1 <0.001 <0.001 <0.001 2
0.001 1 0.007 0.006 0.007 12 0.001 0.001 0.001 2
<0.005 1 0.005 0.005 0.005 2
<0.001 1 <0.001 <0.001 <0.001 2
0.63 1 0.20 0.10 0.15 2
051 0.32 0.38 12 0.26 0.18 0.22 12 0.11 0.10 0.10 2
<0.1 1 <0.1 <0.1 <0.1 2
<0.0002 1 <0.0002 <0.0002 <0.0002 2
1,4 <0.005 1 <0.005 <0.005 <0.005 2
1,2 1,2 <0.002 1 <0.002 <0.002 <0.002 12 <0.004 <0.004 <0.004 2
<0.001 1 <0.002 <0.002 <0.002 2
<0.001 1 <0.001 <0.001 <0.001 2
<0.001 1 <0.001 <0.001 <0.001 12 <0.003 <0.003 <0.003 2
<0.001 1 <0.001 <0.001 <0.001 2
<0.06 1 <0.06 1
<0.01 1 <0.05 <0.05 <0.05 2
0.06 1 <0.01 <0.01 <0.01 3 0.02 <0.02 <0.02 2
0.28 1 3.30 170 218 6 0.10 0.06 0.08 2
<0.01 1 <0.05 <0.05 <0.05 2
9.1 1 93 9.2 9.2 2
0.052 0.013 0.031 4 0.530 0.490 0.521 7 0.022 0.008 0.015 2
4.6 1 110 11.0 110 2
35 27 30 4 40 37 38 3 42 40 41 2
84 71 77 4 258 120 189 2 84 81 82 2
<0.02 1 <0.02 <0.02 <0.02 2
<0.000001 1 <0.000001 = <0.000001 = <0.000001 2
2 <0.000001 1 <0.000001 = <0.000001 = <0.000001 2
<0.005 1 <0.005 <0.005 <0.005 2
<0.0005 1 <0.0005 <0.0005 <0.0005 2
(Toc ) 11 1 14 11 12 2
pH 7.8 7.6 7.6 4 7.1 6.9 7.0 3 77 74 75 2
2 11 6 6 2 2
11.0 3.0 75 12 12.0 20 6.5 6 3.0 26 28 2
3.3 0.5 1.7 12 2.4 0.4 1.3 7 2.5 1.6 2.0 2
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21(2009) )
[ [
25 - 019 25 - 020 25 - 020
[ ] 02 - 00 [ ] 01 - o1 [ ] 02 - 03
[ ] [ ] [ 1
[ [ [
[ [ 1 [ 1
[1 ] 2,146 (mB) [1 ] 4,716 (m8) [1 1 973(mB)
[ [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
3 1 1
[ GLP [ GLP [ GLP
[ [ [
0 0 0 4 0 1 0 1
( )(MPN/100mI) 0.0 0.0 0.0 16 0.0 0.0 0.0 12 0.0 0.0 0.0 12
(G
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.00005 <0.00005 | <0.00005 4 <0.00005 1 <0.00005 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
0.002 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.005 <0.005 <0.005 4 <0.005 1 <0.005 1
0.001 0.001 0.001 4 <0.001 1 <0.001 1
3.80 3.20 3.40 4 3.40 140 2.38 4 1.00 1.00 1.00 4
<0.08 <0.08 <0.08 4 017 0.14 0.15 4 0.15 011 0.13 4
<0.1 <0.1 <0.1 4 <0.1 1 <0.1 1
<0.0002 <0.0002 <0.0002 4 <0.0002 1 <0.0002 <0.0002 <0.0002 4
1,4 <0.005 <0.005 <0.005 4 <0.005 1 <0.005 1
1,2 1,2 <0.004 <0.004 <0.004 4 <0.001 1 <0.001 1
<0.002 <0.002 <0.002 4 <0.001 1 <0.001 1
<0.001 <0.001 <0.001 4 <0.005 1 <0.005 1
<0.003 <0.003 <0.003 4 <0.001 1 <0.001 1
<0.001 <0.001 <0.001 4 <0.001 1 <0.001 1
<0.05 <0.05 <0.05 4 <0.01 1 <0.01 1
<0.02 <0.02 <0.02 4 <0.02 1 <0.02 1
0.04 <0.03 <0.03 4 <0.01 1 0.01 <0.01 0.01 4
<0.05 <0.05 <0.05 4 <0.01 1 <0.01 1
15.0 12.0 14.0 4 220 1 15.0 1
0.005 <0.005 <0.005 4 <0.001 1 0.007 0.004 0.006 4
15.0 13.0 142 4 28.0 1 16.0 1
81 66 74 4 74 1 58 1
170 130 152 4 160 1 130 1
<0.02 <0.02 <0.02 4 <0.02 1 <0.02 1
2
<0.005 <0.005 <0.005 4 <0.005 1 <0.005 1
<0.0005 <0.0005 <0.0005 4 <0.0005 1 <0.0005 1
(oc ) <03 <03 <03 4 03 1 <0.3 1
pH 6.2 6.1 6.1 4 6.3 1 6.4 1
0 4 0 1 0 1
<0.8 <0.5 <0.5 4 <1.0 1 <1.0 1
0.1 <0.1 <0.1 4 <0.1 1 <0.1 1
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21(2009) ( )

[t ]
[ 1
05

10,938 (8)

GLP

3,190 (8)

1

05

GLP

( )(MPN/100mI)
C )

0.0

0.0

0
0.0

<0.001

<0.00005

12

<0.001
<0.001
<0.001
<0.005
<0.001

1,4

2.00

0.0005

170

<0.0002

180
0.09
02
0.0003
0.005

1,2

<0.001
<0.001
<0.005
<0.001
<0.001

PR P RPRPRFPARRPRBRRPRPRPRPRPE

<0.01
<0.02
<0.01
<0.01

16.0
<0.001
240
90
170

<0.02

<0.005
<0.0005

RPlP R PR RR PR P

pH

aoc )

<0.3
6.4

0
<1.0

I

-

<0.1
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21(2009) )
1 [ 1 1
25 - 021 25 - 021 25 - 022
[ 1 01 - 00 [ 1 02 - 00 [ 1 01 - 00
[ 1 [ 1 [ 1
[ ] [ 1 [ 1
[ ] [ 1 [ 1
[ 1 6301(m®) [ 1 2060(n®) 1 1 2778(m)
[ ] [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
1 1 3
[ GLP 1 [ GLP [ GLP ]
[ 1 [ [ ]
0 1 0 1 0 1
()(UPN/100n1) 00 1 00 1 00 1
C )
<0.001 1 <0.010 1 <0.001 1
<0.00050 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
1.10 0.66 0.84 12 1.10 0.98 101 12 1.00 1
0.15 0.10 013 12 0.10 <0.08 0.09 12 <0.08 1
<0.1 1 <0.1 1 <0.1 1
<0.0002 <0.0002 <0.0002 12 <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 <0.004 1
<0.002 1 <0.002 1 <0.002 1
<0.001 <0.001 <0.001 12 0.002 0.001 0.001 12 <0.001 1
<0.003 1 <0.003 1 <0.003 1
<0.001 1 <0.001 1 <0.001 1
<0.10 1 <0.10 1 <0.05 1
<0.02 1 <0.02 1 <0.02 1
<0.01 1 <0.03 1 <0.03 1
<0.01 1 <0.10 1 <0.05 1
24.0 1 17.0 1 52 1
<0.005 1 <0.002 1 <0.005 1
34.0 1 26.0 1 76 1
52 1 53 1 83 1
140 1 140 1 130 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
<0.002 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(Toc ) <04 1 <0.3 1 <0.3 1
pH 6.6 6.4 6.5 365 6.5 6.3 6.4 365 6.9 1
0 365 0 365 0 1
0 365 0 365 0 1
<1.0 <1.0 <1.0 365 <1.0 <1.0 <1.0 365 <0.5 1
0.0 0.0 0.0 365 0.0 0.0 0.0 365 <0.1 1
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21(2009) )
1 [ 1
25 - 030 25 - 030 25 - 031
[ ] 01 - 00 [ ] 02 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ 1 [ 1 [
[ [ 1 [
[1 1 2405 (n8) [1 1 1187(nB) [1 3,071 ()
[ [ 1 [
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
3 3 1
[ GLP ] [ GLP [ GLP ]
[ 1 [ [ 1
5
1 0 0 12 5 0 0 12 1 1
( )(MPN/100mI)
C ) 0 1 0 0 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
<0.50 1 <0.50 1 0.58 1
<0.08 1 <0.08 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 <0.001 1
1,2 1,2 <0.004 1 <0.004 1 <0.002 1
<0.002 1 <0.002 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.003 1 <0.003 1 <0.001 1
<0.001 1 <0.001 1 <0.001 1
<0.10 1 <0.10 1 <0.01 1
<0.02 1 <0.02 1 <0.01 1
<0.03 1 <0.03 1 <0.03 1
<0.10 1 <0.10 1 <0.01 1
6.0 1 6.0 1 58 1
<0.005 <0.005 <0.005 12 <0.005 1 <0.005 1
7.0 4.0 6.0 4 7.0 4.0 5.0 4 6.5 1
63 1 37 1 45 1
69 1 58 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
(ToC ) <0.3 1 <0.3 1 <0.3 1
pH 74 6.9 7.1 12 72 6.8 7.0 12 7.0 1
0 1 0 1 0 1
0 12 0 1 0 1
1.7 <0.5 0.7 12 09 <0.5 0.5 12 <1.0 1
0.3 <0.2 0.2 12 0.3 <0.2 0.2 12 <0.1 1
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21(2009) )
1 [ 1 1
25 - 032 25 - 032 25 - 033
[ ] 01 - 01 [ ] 02 - 01 [ ] 01 - 01
[ ] [ ] [ ]
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
[1 1 1768(nd) [ 1 680 (8) [1 1 11,000(m®)
[ 1 [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
3 3 1
[ GLP ] [ GLP ] [ GLP
[ 1 [ 1 [
24 1 3 1 0 1
( )(MPN/100mI) 210 0.0 44 11 0.0 0.0 0.0 12
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
0.20 1 1.00 1 240 1
0.10 1 <0.08 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 <0.002 1 <0.001 1
<0.001 1 <0.001 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
0.01 1 <0.01 1 <0.01 1
0.03 1 <0.01 1 <0.01 1
<0.01 1 <0.01 1 <0.01 1
74 1 9.9 1 6.0 1
0.004 1 <0.001 1 <0.001 1
10.6 1 173 1 109 1
379 1 545 1 59 1
72 1 90 1 104 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 ) 12 1 <03 1 <03 1
pH 7.8 1 6.6 1 6.5 1
0 1 0 1 0 1
12 1 <05 1 <0.5 1
0.6 1 <0.1 1 <0.1 1
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21(2009) )
] [
25 - 033 25 - 034 25 - 034
[ ] 02 - 02 [ ] 01 - 00 [ ] 02 - 00
[ ] [ ] [ ]
[ ] [ [
[ 1 [ 1 [
1 ] (mB) [1 ] 2,500 (nB) [1 1,075 ()
[ 1 [ ] [
05 05 05
[ ] [ ] [ 1
[ ] [ ] [ 1
1 3 3
[ GLP 1 [ GLP [ GLP
[ ] [ [
2 1 11 0 2 12 18 0 4 12
( ) (MPN/100mT)
(D) 0 12 0 12 0 12
<0.001 1 <0.001 1 <0.001 1
0.00010 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 4.90 3.60 4.30 12 1.90 1.00 1.30 12
<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 0.004 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
0.03 1 <0.01 1 <0.01 1
0.02 1 <0.01 1 <0.01 1
0.07 1 <0.01 1 0.05 1
<0.01 1 <0.01 1 <0.01 1
137 1 122 1 110 1
0.022 1 <0.001 1 0.040 1
715 1 256 15.0 17.8 12 143 116 12.8 12
38 1 54 1 47 1
164 1 130 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 ) <0.3 1 <0.3 <0.3 <0.3 12 <0.3 <0.3 <0.3 12
pH 5.5 1 6.5 6.1 6.3 12 6.4 6.2 6.3 12
0 0 0 0
0 1 0 365 0 365
<05 1 15 <05 0.6 365 23 <05 0.7 365
<0.1 1 14 <0.1 0.2 365 <0.1 <0.1 <0.1 365
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21(2009) )
[ 1
25 - 036 25 - 036 25 - 036
[ ] 01 - 00 [ ] 02 - 00 [ ] 03 - 00
[ ] [ ] [ ]
[ [ 1 [
[ [ 1 [ 1
1 1,832 (mB) [1 ] 2,522 (nB) [1 1 74 (n8)
[ [ 1 [ 1
05 05 05
[ 1 [ 1 [ 1
[ 1 [ 1 [ 1
3 3 4
[ GLP [ GLP [ GLP ]
[ [ [ 1
280 5 74 12 0 2 12 90 1 25 12
( )(MPN/100mI) 310 0.0 4.9 12 0.0 0.0 0.0 12 30.0 0.0 7.2 12
(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
0.002 0.001 0.002 4 <0.001 1 0.002 <0.001 <0.001 4
<0.005 1 <0.005 1 <0.005 1
<0.001 1 <0.001 1 <0.001 1
1.00 0.80 0.90 4 1.30 1.20 1.28 4 0.40 0.20 0.28 4
0.10 0.09 0.10 4 <0.08 1 0.12 <0.08 <0.10 4
<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
<0.002 1 <0.002 1 <0.002 1
<0.001 1 <0.001 1 <0.001 1
<0.003 1 <0.003 1 <0.003 1
<0.001 1 <0.001 1 <0.001 1
<0.06 <0.06 <0.06 12
<0.002 <0.002 <0.002 12
<0.001 <0.001 <0.001 12
<0.004 <0.004 <0.004 12
<0.01 <0.01 <0.01 12
<0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 12
<0.020 <0.020 <0.020 12
<0.001 <0.001 <0.001 12
<0.001 <0.001 <0.001 12
<0.008 <0.008 <0.008 12
<0.05 1 <0.05 1 <0.05 1
<0.02 1 <0.02 1 <0.02 1
<0.03 1 <0.03 1 <0.03 1
<0.05 1 <0.05 1 <0.05 1
4.2 1 4.9 1 44 1
<0.005 1 <0.005 1 <0.005 1
54 54 54 2 7.8 6.9 74 2 4.0 38 3.9 2
71 1 130 1 16 1
110 1 160 1 61 1
<0.02 1 <0.02 1 <0.02 1
2
<0.005 1 <0.005 1 <0.005 1
<0.0005 1 <0.0005 1 <0.0005 1
(ToC ) <0.3 <0.3 <0.3 4 <0.3 <0.3 <0.3 4 08 0.6 07 4
pH 7.9 7.7 7.8 4 72 71 7.2 4 75 7.3 74 4
2 4 0 4 0 4
0.9 <0.5 <0.6 12 <0.5 <0.5 <0.5 4 33 24 2.8 4
0.5 <0.1 <0.2 12 <0.1 <0.1 <0.1 4 <0.1 <0.1 <0.1 4
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21(2009) )
] [
25 - 036 25 - 036 25 - 037
[ 1 04 - 00 [ ] 05 - 00 [ ] 01 - 00
[ ] [ ] [ ]
[ ] [ [
[ [ [ ]
1 ] 58 (nB) [1 ] 48 (nB) [1 1 1,074 ()
[ [ [ ]
05 05 06
[ ] [ ] [ 1
[ ] [ ] [ 1
3 3 3
[ GLP [ GLP [ GLP
[ ] [ ] [
74 7 24 12 48 1 23 12 0 1
( )(MPN/100mI) 49.0 0.0 114 12 13.0 0.0 38 12 0.0 0.0 0.0 4
(GD)
<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
1.10 0.90 1.00 4 0.70 0.60 0.68 4 350 1
<0.08 1 <0.08 1 <0.05 <0.05 <0.05 2
<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 <0.004 <0.004 4
<0.002 1 <0.002 1 <0.001 1
<0.001 1 <0.001 1 <0.001 <0.001 <0.001 4
<0.003 1 <0.003 1 0.009 0.004 0.007 4
<0.001 1 <0.001 1 <0.001 1
<0.05 1 <0.05 1 <0.01 1
<0.02 1 <0.02 1 <0.01 1
<0.03 1 0.03 0.03 0.03 4 <0.01 1
<0.05 1 <0.05 1 <0.01 1
2.2 1 21 1 144 1
<0.005 1 <0.005 1 <0.001 1
4.0 3.8 3.9 2 36 3.6 3.6 2 16.8 1
120 1 58 1 66 1
160 1 74 1 112 1
<0.02 1 <0.02 1 <0.02 1
<0.000001 1
2 <0.000001 1
<0.005 1 <0.005 1 0.005 1
<0.0005 1 <0.0005 1 0.0005 1
(ToC ) <0.3 <0.3 <0.3 4 05 <0.3 <04 4 <0.3 1
pH 8.0 8.0 8.0 4 8.0 78 7.9 4 6.4 1
0 4 2 4 0 1
14 0.6 1.0 4 2.2 09 15 4 <0.5 1
0.5 0.3 04 4 0.8 0.2 04 4 <0.1 1
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21(2009)

[
25 - 037

[ 1 02 - 00

[ 1 2236(m)

[
25 - 040

] 01 - 00

]

0(n8)

- 040
1 02 - 00
]
]
I
1
]
1
1
GLP

0(nB)

( )(MPN/100mI)
C )

1,4

1,2

(aoc )
pH
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21(2009) ( )

[1

05

] 109 (8)

GLP 1

[1 1

05

0(8)

1

05

GLP

(

) (MPN/100m1)
)

2

0
<0.001
<0.00005

12

<0.001
<0.001
<0.001
<0.005
<0.001

1,4

<0.10
<0.05
<0.1
<0.0002
<0.005

1,2

<0.004
<0.001
<0.001
<0.001
<0.001

B e i i i i i R

<0.01
<0.01
<0.01
<0.01

10.6
<0.001
36

13

94

<0.02
<0.000001
<0.000001
<0.005
<0.0005

pH

(Toc

)

<05
71
0

0
<1.0

<0.1

e i i i
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21(2009) ( )

[ 1 [ 1 [ 1

25 - 040 25 - 040 -

[ ] 06 - 00 [ 1 07 - 00 [ ] -

[ 1 [ 1 [ 1

[ 1 [ 1 [ 1

[ 1 [ 1 [ 1

[1 1 0 (m8) [1 1 4,526 (m8) [1 1 (m8)
[ 1 [ 1 1

05 05

[ 1 [ ] [ 1
[ 1 [ 1 [ 1
1 1

[ GLP ] [ GLP ] [ GLP ]
[ 1 [ 1 [ 1

( )(MPN/100mI)

(G
1,4
1,2 1,2
(GED)
2
(aoc )
pH
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