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imibenconazole (ISO )

IUPAC
4- =(E2)-N-(2,4- )
-2-(1H-1,2,4- -1-)
4-chlorobenzyl (E2)-N-(2,4-dichlorophenyl)
-2-(1H-1,2,4-triazol-1-yl)thioacetimidate

CAS (No. 86598-92-7)
(4- ) =N-(2,4-
-1H-1,2,4- -1-
(4-chlorophenyl)methyl N-(2,4-dichlorophenyl)
-1H-1,2,4-triazole-1-ethanimidothioate

C17H13CI3N4S 411.7

2,4- Cl4

1994 4
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()

(2007 ( 2)
(I 1~4) 14C
([ben-14C] ) 14C
([ani-14C] ) 3 5
14C ([tri-14C] )
/ 1 2
Fischer ( 7 ) [ben-14C]
mg/kg ( ) 500 mg/kg ( )
(Tmax) 7.5
(Cmax) 1.06 pg/mL 1.05 pg/mL (T12)
3.5 Tmax 33 Cmax
92.0 ug/mL 99.0 ng/mL T 6 ( 2)
Fischer ( 5 ) [ben-14C] [ani-14C] [tri-14C]
2 mg/kg ( ) 500 mg/kg (
24
(TAR) 88% 72 98%TAR
72 79.7~93.9 TAR
5.6~20.1%TAR
[ben-14C]
( 2)
Fischer [ben-14C] 2 500 mg/kg
( 2 ) [ani-14C] [tri-14C]
mg/kg ( 2 ) 500 mg/kg ( 2 )
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6 ( Tmax ) 24 (
Tmax )
72
1%TAR
0.1 ngl/g 10 ngl/g
( 2)
[ben-14C] [ani-14C] [tri-14C] 2 mg/kg
( ) 500 mg/kg ( ) Fischer
24 72
1
( )
(S1 S3 S10 Ss30 )
S1 [tri-14C] S20
S3 (S10 )
[ani-14C] S12 S30
(S38 ) S38 (S39 )
[ben-14C]
S40 S41
Fischer ( 2~3 ) [ben-14C] [ani-14C]
[tri-14C] 2 mg/kg I ( ) 500 mg/kg
I ( )
S2 S10 S12 S20+S21 S32 S33
( 2)

1 ( %TAR)
S40(65.3~74.2) S41(10.7~13.7) S33(1
~1.04) S32(1 )

0.2~0.3 | S1 S5 S32 S33 S37 ( 1 )
[ben-14C] S40(14.8~42.1) S33(1 ~1.3) S41(1
~1.3) S32(1 )
18.4-41 2 . (1) ~1.1) S1 S5 S32 S33 S37(
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S12*(30.8~36.1) (9.7~13.8)
S10%(7.8~13.4) S13%(3.1~4.8)
_ (1 ~1.0) S2 S3 S5 S10 S12(
[ani-14C] 0.2~0.5 1 )
S12+S13*(13.2~24.9) S10*(3.5~4.2)
(2.0~4.0)
10.5~49.2 | S2 S3 S5 S10 S12+S13( 1 )
S$20(58.8~72.1) S21(9.0~11.5)
[tri-14C] 0.1~0.4 (3.0~16.4) S1 S2 S3 S5( 1 )
S20(15.1~40.7) S21(2.0~6.7)
9.1~43.9 (1.3~13.9) S1 S2 S3 S5( 1 )
)*
[ben-14C] [ani-14C] [tri-14C] 15%
1,000 ( )
( 28 )
2
0.076~0.180
mg/kg 2.05~2.53 mg/kg
1 10
28
19.8~37.4%TRR 7
85%TRR 28 90%TRR
S3 S1 S3  S10 S20
S1 S20 S38
S51 S52
( 2)
2 ( 28 )
(mg/kg) [() %TRR]
[ben-14C] [ani-14C] [tri-14C] [ben-14C] [tri-14C]
b |0 0.659(94.6) | 0.963(85.3) | 1.20(94.6) | 16.4(68.7) | 21.1(84.4)
28 0.076(13.6) | 0.180(34.1) | 0.124(7.4) 2.05(9.7) 2.53(14.9)
S1 0.001(0.2) 0.003(0.2) | 0.080(0.4) | 0.100(0.6)
S3 0.031(5.6) | 0.042(2.5) 3.58(21.1)
S20 1.06(62.9) 1.54(9.1)
S37* 0.021(3.8) 0.310(1.6)
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S38** 5.95(28.3)
S51 0.008(1.5) | 0.009(1.6) | 0.009(0.5) | 0.450(2.1) | 0.310(1.8)
S52 0.026(4.9) | 0.035(6.4) | 0.025(1.5) 1.19(5.6) 1.09(6.4)
0.160(31.3) | 0.230(41.4) | 0.419(25.9) | 1.81(8.5) | 7.81(44.1)
P ( )* *%*
[ben-14C] [ani-14C] 15% 1,000
( )
( 28
3
0.0389~0.0489 mg/kg ( )
13
28
85%TRR
15%TRR
S3 S30 S3
S10 S51
S52
( 2)
3 ( 28 )
(mg/kg) [() %TRR]
[ben-14C] [ani-14C] [ben-14C] [ani-14C]
5 0 0.204(84.5) | 0.224(84.4)
28 0.0389(26.2) | 0.0489(26.8) | 0.0047(3.2) | 0.0014(0.8)
S1 0.0011(0.7)
S3 0.0046(2.5) 0.0205(11.4)
S15* 0.0341(18.7)
S32 0.0262(17.9)
S51 0.0023(1.6) | 0.0020(1.1)
S52 0.0077(5.3) | 0.0073(4.0)
0.0043(2.9) | 0.0677(37.1) | 0.0218(14.9) | 0.021(11.6)
P ( ) * S10
[ben-14C] [ani-14C] 300 g ai/ha

10
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21

(TRR)

()

4

( 56

)

4.14~4.36 mg/kg 0.34~0.57 mg/kg
0.60~0.75 mg/kg 0.10~0.37 mg/kg

S51 S52 S10 S10 (S15)
S51 S52
S10
C-S
S3 S30( S10
(S15 S30 (S38 S39
S51
S52 ( 2)
4
(mg/kg) [0) %TRR]
[ben-14C] [ani-14C]
21 56 21 56
4.14(37.3) 0.57(5.4) 4.36(31.2) 0.34(4.4)
S3 1.08(7.8) 0.64(8.2)
S15*+S10 4.83(34.7) 3.97(52.0)
S39 3.68(33.0) 6.12(57.2)
S51 0.71(6.4) 0.38(3.6) 0.66(4.8) 0.28(3.7)
S52 0.92(8.3) 0.59(5.6) 0.78(5.6) 0.40(5.1)
0.60(33.5) 0.10(6.0) 0.75(31.8) 0.37(8.8)
S3 0.16(6.8) 0.44(10.7)
S15*+S10 0.67(29.1) 0.91(23.0)
S39 0.62(34.7) 0.50(30.1)
S51 0.06(3.5) 0.07(4.0) 0.06(2.8) 0.15(3.7)
S52 0.09(5.2) 0.15(8.4) 0.09(3.8) 0.29(7.2)
ND(0.2) 0(<0.4) ND(0.2) ND(0.3)
S3 0.01(6.5) 0.01(2.1)
S15*+S10 0.12(63.2) 0.12(50.0)
S39 0.02(8.6) 0.02(9.3)
S51 ND(0.1) 0(<0.4) ND(0.2) ND(0.3)
S52 ND(0.1) 0(<0.4) ND(0.3) ND(0.6)
* S15 S10 ND<0.01 mg/kg

11
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[ben-14C] [ani-14C] [tri-14C] ( )
( ) 0.5 mg/kg ( ) 25°C
56
2
1
2.59~3.85 2 20.5~31.2

S32 S33 S3 S10
56 0.3~0.4%TAR 4.5~8.8%TAR
3.4~15.0%TAR 6.5~20.0%TAR <0.08~43.3%TAR
S1 S21 S34 S37 S39
S1 S3 S37 S10

C=N
C-S S1 Si10 S3 S30 (
2)
[ben-14C] [ani-14C] ( ) 0.5
mg/kg ( ) 3 25°C
56
43.3%TAR 56 10.5%TAR
S32 S37 S32
S33 [ani-14C]
1 3.79~3.87 2
24.6~28.0 ( 2)
2 ( )
Freundlich Kads  229~419
Koc 6,700~16,700 ( 2)
4 (
) S3(1BC-01)

12
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)

Freundlich Kads 116~423 S3
2.1~127 Koc
2,810~23,400 S3  297~980 ( 2)
[ben-14C] [ani-14C] [tri-14C] pH 1.2(
) pH 4.0( ) pH 5.0( ) pH 7.0( )
pH 9.0( ) 0.5 mg/L 25°C
40°C
25°C (pH
1.2) 5.05
30 S1 S10 83.7%TAR 75.0%TAR
(pH 4.0~9.0)
pH 4.0 36.6 pH5.0 145 pH7.0 18 pH9.0
62.1
S3 S37 46.8% TAR(pH 5.0)
19.8%TAR(pH 4.0) 40°C
25°C 2.8~7.7 ( 2)
[ben-14C] [ani-14C] [tri-14C]
(pH 7.0) (pH 7.1 ) 0.5 mg/L
25°C ( 23.4 W/mz2 290~800 nm)
10 25°C ( 68 W/m?2 290~800
nm) 28
4.23 (12.7 ) 2.37
(7.23 ) (
13.9 12.2 S51 AT1 S3 S20
S21
(10 ) 12.8 11.8 10.1 5.0 12.7%TAR (6 ) 3158
12.0 6.0 13.1%TAR
S3 S51 AT1
( 2)

13
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( ) ( ) (
) S3(1BC-01)
5 ( 2)
5
+S3
0.3 kg ai/ha?t) 218 250
20 31
0.4 mg/kg? 2 7
V5% 2
S3(1BC-01) S10(IBC-07)(S10
S15 )
3 S3 S10
() 14 () 10.4 1.26
0.43 mg/kg ( 2)
6 ( 2)
6
po |9 ) moikg ) | (maikg )
0 1,250
(rwin ) ICR 4 | 2,500 5,000 1,250 2,500 (
( ) 300
)
0 20 40
80 156
ICR 313 625
16 e 80 156
2,500 5,000
( )
0 625
(5,000
ICR 1,250
6 2,500 5,000 625 1,250 mg/kg 2
( )
_ 0 200 600
Wistar 10 2,000 200 600
( )

14
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0 200 600
> 2,000
1| ) 2,000
(
)
0 200 600
2,000
( )
( )
NA 3 ) 200 600
ACh 0 200 600
DMPPY) 2,000
3 ( ) 2,000
(
)
0 106 103
Hartley 104 g/mL »
( ) 3 in vitro 10-% g/mL
( )
0 106 105
Hartley 104 g/mL -
( ) 3 in vitro 10 g/mL
) C )
ICR 0 1,250
10 2,500 5,000 2,500 5,000
( )
0 106 10
i -4
Wistar 3 15_),7 |9i/tr;]oL 10 g/mL
( )
0 0.03 0.1
0.3 1.0
3 ma/mL 1.0 mg/mL
in vitro
. 0 200 600
Wistar 10 2,000 2,000
( )
. 0 60 200 N _
Wistar 10 | 600 2,000 600 2,000 Na® K+ Cl
( )
b 1,1- -4- ACh His BaCly

2)
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()

7 ( )
LDso
(mg/kg )
)
(
sb 2,800 3,000
( )
3200 mg/kg
=P >2,000 >2.000
Wistar LCso (mg/L) (
>1.02 >1.02 ( )
8 (
LDso
(mg/kg )
S1 ICR 4 )
(1BC-06) 5 6,500 >8,450 (5,000 mg/kg(]l
S3 ICR
(IBC-01) 5 >5,000 >5,000 ( ]
S10 ICR
(IBC-07) 5 1,340 | 1,170
7
( )
S12 ICR 3
(1BC-08) 5 >5,000 | >5,000
S13 ICR
(IBC-09) 5 >5,000 >5,000 ( 3
>20 ICR 5,590 5,590 ) (
(IBC-12) 5 : ,

16
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()

S33 ICR
(1BC-14) 5 680 984
(IB(SS:?JS)D ICR c >5,000 | >5,000
S38 ICR
(IBC-15) 5 649 684
(|Bsé-016) ICR 5 1,550 1,620
(|Bsc5-110) ICR c >5,000 | >5,000
(|BS§-211) ICR . >5,000 | >5,000
IBC-02 ICR 5 >5,000 | >5,000 (
4 )
IBC-03 ICR 5 >5,000 | >5,000 ( ! )
IBC-04 ICR 5 >5,000 | >5,000
NZW Hartley
(Buehler Maximization )
( 2)
90 ( )
SD ( 10 ) ( 0 100 300 1,000
ppm) 90
9
1,000 ppm 300 ppm
300

ppm(22.0 mg/kg /)
( 2)

17

100 ppm(8.3 mg/kg /)
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()

9 90 ( )
1,000
ppm PCV Hb RBC PLT MCHC MCV

TP Glob BUN T.Chol T.Chol

Glu

(

)
1
300 ppm | 300 ppm Hb RBC
PLT
pH
100 ppm
90 )
ICR ( 12 ) ( 0 30 100 600
2,000 ppm) 90
10
100 ppm
30 ppm( 3.8 mg/kg /
4.4 mg/kg /) ( 2)
10 90 ( )
2,000
ppm Ht RBC MCV MCH (
MCHC )
( GOT TP
)
( (
)
( ) ( )

600 ppm

18
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()

100 ppm ( (
) )
30 ppm
90 ( )
( 4 ) ( 0 20 65
200 mg/kg /) 90
11
20 mg/kg /
20 mg/kg / ( 2)
11 90 ( )
200
mg/kg
/ PCV RBC MCV WBC MCV WBC
Neu PLT ALP
ALP
65 mg/kg PCV Hb RBC PLT
/
Lym
20 mg/kg
/
90 ( )
Crl:wWI BR ( 10 ) ( 0 100 300
1,000 ppm) 90
1,000 ppm
300 ppm(  26.6 mg/kg / 33.1 mg/kg
/) ( 2)
1 « )
( 4 ) ( 015 5.0
15.0 mg/kg /) 1

19




2007/11/7 30

()

12
5.0 mg/kg / 15.0 mg/kg /
APTT
1.5 mg/kg / 5.0 mg/kg /
( 2)
12 1 ( )
15.0 PLT APTT
mg/kg
/
5.0 mg/kg APTT 5.0 mg/kg /
/
1.5 mg/kg
/
2 / )
SD ( 100 ( 50 50 )) (
0 25 100 500 ppm) 2 /
13
500 ppm
100 ppm( 3.4 mg/kg / 4.0
mg/kg /) ( 2)
13 2 / ( )
500 ppm ( 1 )
T.Chol Ht Hb RBC
( )
100 ppm
18 ( )
ICR ( 72 | 52 20 ) (
0 10 100 1,000 ppm) 18

20
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()

14
100 ppm 1,000 ppm
10 ppm(0.984
mg/kg /) 100 ppm(11.0 mg/kg /)
( 2)
14 18 ( )
1,000 ( ) ( )
ppm
( )
100 ppm ( ) 100 ppm
10 ppm
2 ( )
SD ( 24 ) 0 30 100 300 ppm)
2
15
100 ppm
30 ppm( 2.3 mg/kg / 2.6
mg/kg /) 300 ppm( 23.2 mg/kg / 26.5
mg/kg /)
( 2)
15 2 ( )
P F1 Fi1 F2
300
ppm

21
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()

100 100 ppm
ppm
30 ppm
300
ppm
( )
SD 30 ) 6~15 ( 0 15 60
240 mg/kg / CMC-Na)
60 mg/kg /
15 mg/kg /
240 mg/kg /
15 mg/kg / 60 mg/kg
/ ( 2)
( )
SD 22 ) 6~15 ( 05 30 150
mg/kg / CMC-Na)
30 mg/kg /
150 mg/kg /
150 mg/kg /
( )
5 mg/kg / 30 mg/kg /
( 2)
( )
NZW ( 16 ) 6~18 ( 05 20
80 mg/kg / CMC-Na)
80 mg/kg /
80 mg/kg /
( 2)

22
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100 mg/kg

S12
TA1537

vivo

S10

( 18
/

100 mg/kg

IBC-02

TA1535

100 mg/kg

)

CMC-

/

23

()

6~18 ( 0 10 30
Na)
100 mg/kg /
2)
DNA
16
1
in vivo
2)
17
S12
IBC-02
n
TA98
S10
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( 2)
16 ( )
DNA Bucillus subtilis 50~5,000 pg/mL(+/-S9)
(H17 H45 )
Salmonella Typhimurium 313~5,000 ug/mL(+/-S9)
(TA98 TA100 TA1535
TA1537 TA1538 )
Escherichia coli
(WP2 uvrA )
2~24 ng/mL
in vitro (6 -S9)
1.1~13.5 pg/mL
(24 -S9)
(CHO 0.25~3 pg/mL
K1-BH4 ) (48 -S9)
0.5~12 pg/mL
(6 +S91 ) )
2~25 pg/mL
(6 +S9 2 )
in vive BDF 1,250 2,500 5,000 mg/kg
( 5 ) ( )
)+/-S9 v
17 ( )
S. Typhimurium 156~5,000 pg/plate(+/-S9)
s1 | jn (TA98 TA100
. TA1535 TA1537
(IBC-06) vitro E coli
(WP2 uvrA )
S. Typhimurium 313~5,000 ug/mL(+/-S9)
s3 | in (TA98 TA100
. TA1535 TA1537
(IBC-01) vitro E coli
(WP2 uvrA )
S. Typhimurium 156~5,000 pg/plate(+/-S9)
(TA100 TA1535 25~300 pg/plate(+/-S9
_ TA1537 ) TA1537 3 )
m E. coli
S10 | vitro (WP2 uvrA )
(1BC-07) S. Typhimurium 156~5,000 pg/plate(+/-S9)
(TA98 ) Y
n ICR 313 625 1,250 mg/kg 2
vivo (1 5 ) ¢ )

24
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30

()

S12
(1BC-08)

n
vitro

S. Typhimurium
(TA98 TA100
TA1535 )

E. coli

(WP2 uvrA )

156~5,000 pg/plate(+/-S9)

S. Typhimurium
(TA1537 )

156~5,000 pg/plate(+/-S9)
25~700 pg/plate(+S9 2

in
vivo

ICR
(1 5 )

156 313 625 mg/kg
( )

S13
(1BC-09)

in
vitro

S. Typhimurium
(TA98 TA100
TA1535 TA1537
E. coli

(WP2 uvrA )

156~5,000 pg/plate(+/-S9)

S20
(1IBC-12)

n
vitro

S. Typhimurium
(TA98 TA100
TA1535 TA1537
E. coli

(WP2 uvrA )

313~5,000 pg/plate(+/-S9)

S33
(1BC-14)

n
vitro

S. Typhimurium
(TA98 TA100
TA1535 TA1537
E. coli

(WP2 uvrA )

313~5,000 pg/plate(+/-S9)

S37
(IBC-05)1)

in
vitro

S. Typhimurium
(TA98 TA100
TA1535 TA1537
E. coli

(WP2 uvrA )

313~5,000 ug/plate(+/-S9)

S38
(1IBC-15)

in
vitro

S. Typhimurium
(TA98 TA100
TA1535 TA1537
E. coli

(WP2 uvrA )

156~5,000 pg/plate(-S9)
313~5,000 pg/plate(+S9)

S40
(I1BC-16)

n
vitro

S. Typhimurium
(TA98 TA100
TA1535 TA1537
E. coli

(WP2 uvrA )

313~5,000 pg/plate(+/-S9)

S51
(1BC-10)

n
vitro

S. Typhimurium
(TA98 TA100
TA1535 TA1537
E. coli

(WP2 uvrA )

313~5,000 pg/plate(+/-S9)
156~5,000 pg/plate(+/-S9)

S52
(IBC-11)

in
vitro

S. Typhimurium
(TA98 TA100
TA1535 TA1537
E. coli

(WP2 uvrA )

156~5,000 pg/plate(+/-S9)
15.6~2,000 pg/plate(-S9
TA1537 3 )

IBC-02

n
vitro

S. Typhimurium
(TA98 TA100
TA1537 )

E. coli

156~5,000 pg/mL(+/-S9)
78~5,000 pg/mL(+/-S9)

25
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(WP2 uvrA )
S. Typhimurium 156~5,000 pg/mL(+/-S9) "
(TA1535 ) 78~5,000 pug/mL (+/-S9)
n ICR 1,250 2,500 5,000 mg/kg
vivo (1 5 ) ( )
S. Typhimurium 3.13~200 pug/plate(-S9)
(TA98 TA100 15.6~1,000 pg/plate(+S9)
n TA1535 TA1537 5~50 mg/plate(-S9 TA1537
IBC-03 vitro 3 )
E. coli 156~5,000 pg/plate(+/-S9)
(WP2 uvrA )
S. Typhimurium 313~5,000 ug/plate(+/-S9)
in (TA98 TA100
IBC-04 Vitro TA153‘5 TA1537
E. coli
(WP2 uvrA )
)+/-S9 2 2) 24 48 72
48 72 1,250 mg/kg( ) ¥

4)

26
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98%

(ADI)

30 ()

72
[ben-14C] S39
(S40) [ani-14C] S12 [tri-14C]
S20
S1 S3 S10 S30
S3 S10
S3 S10 ( )
14 ( ) 10.4 1.26 0.43 mg/kg
(
S3 S10
18
18 0.98 mg/kg /
100 0.0098 mg/kg /
ADI 0.0098 mg/kg /
(ADI )
( )
( ) 18
( )
( ) 0.984 mg/kg /
( ) 100

27
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18

()

(mg/kg /)

(mg/kg

/

)Y

90

0 100 300 1,000 ppm

0 7.2 220 720
0 8.3 24.9 82.0

22.0

8.3

90

0 100 300 1,000 ppm

0 8.8 26.6 86.0
0 105 33.1 102

26.6

33.1

0 25 100 500 ppm

008534 175
0 095 4.0 199

3.4

4.0

0 30 100 300 ppm

7.6 23.2
8.7 26.5

02
0 2.

[e2BNV]

2.3

23.2

2.6

26.5

0 15 60 240

60

0 5 30 150

30

90

0 30 100 600 2,000 ppm

0 3.8 11.8 73.1 226
0 4.4 14.3 83.3 305

3.8

4.4

18

0 10 100 1,000 ppm

0 0.984 10.6 112
0 1.08 11.0 116

0.984

11.0

05 20 80

80

80

0 10 30 100

100

100

28
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(mg/kg /)b
(mg/kg
90
0 20 65 200
1 1.5 5.0
01550 150
APTT
NOAEL 0.98
ADI SF 100
ADI 0.0098
ADI 18
NOAEL SF ADI

29
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1 /
S1 IBC-06 | S-(4- J(1H-1,2,4- -1- )
S2 1-(2,4- )-2-(1H-1,2,4- -1- )
S3 IBC-01 | 2,4- -2-(1H-1,2,4- -1- )
S5 2- -4- -N-(2,4- )-2-(1H-1,2,4-
S10 IBC-07 | 2,4-
S12 IBC-08 | 2,4- -6-
S13 IBC-09 | 2,4- -6-
S15 N- -2,4-
S20 IBC-12 | (1H-1,2,4- -1- )
S21 1H-1,2,4-
S30 (4- )
S32 4-
S33 IBC-14 | 4-
S34 (4- )
S37 1 IBC-05 (4- )
S38 IBC-15 | 4-
S39 4-
5S40 IBC-16 | N-(4- )
S41 N-(4- )
S42 4-
S51 IBC-10 | (RS)-6- -2-[4- -a-(1H-1,2,4- -1- ) ]
S52 IBC-11 | 2',4'- -3-(4- )-2-(1H-1,2,4- -1- )
AT1 6- -2-[(LH-1,2,4- -1- )
IBC-02 | ( )
IBC-03 | ( )
IBC-04 | ( )
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2007/11/7 30 ()

3
(mg/kg)
( ) PHI
( ) gaiha () S3(1BC-01) S10(1BC-07)
()
1 282 | <0.01 | <0.009 | <0.02 | <0.016 | 0.038 | 0.033*
( ) | 2| 300° 2 | 37-42 | <0.01 | <0.009 | <0.02 | 0.017* | 0.05 | 0.037*
2001 2 51-56 | <0.01 | <0.009 | <0.02 | <0.016 | 0.038 | 0.028*
1 282 | <0.01 | <0.009 | <0.02 | <0.016 | <0.03 | <0.026
( ) |2 100 2 42 | <0.01 | <0.009 | <0.02 | <0.016 | <0.03 | <0.026
2002 2 55-56 | <0.01 | <0.009 | <0.02 | <0.016 | <0.03 | 0.026*
( y |1 150 , | 28 0.02 | 0.015 | <0.02 | <0.02 | <0.03 | <0.03
42 | <0.01 | <0.01 | <0.02 | <0.02 | 0.03 | 0.03*
2004
( e 200 , | 28% | <001 | <001 | <0.02 | <0.02 | <0.03 | <0.03
42 | <0.01 | <0.01 | <0.02 | <0.02 | 0.03 | 0.03*
2005
300~ 14-19 | <0.004 | <0.004 | <0.006 | <0.006 | <0.011 | <0.011
( ) |2 250 3 | 21-26 | <0.004 | <0.004 | <0.006 | <0.006 | 0.015 | 0.012*
1991 30-35 | <0.004 | <0.004 | <0.006 | <0.006 | <0.011 | <0.011
( y | 2| 300- 3 14 | <0.004 | <0.004 | <0.006 | <0.006 | <0.011 | <0.011
Lo04 450 21 | <0.004 | <0.004 | <0.006 | <0.006 | <0.011 | <0.011
() 940~ 1 0.008 | 0.005* | <0.006 | <0.006 | <0.011 | <0.011
() 2 200 4 3 0.007 | 0.005* | <0.006 | <0.006 | <0.011 | <0.011
1901 7 0.005 | 0.004* | <0.006 | <0.006 | <0.011 | <0.011
() 1 0.056 | 0.018* | 0.006 | 0.006* | 0.011 | 0.011*
() 2 300 4 3 0.063 | 0.018* | <0.006 | <0.006 | 0.011 | 0.011*
7 0.004 | 0.004* | <0.006 | <0.006 | 0.011 | 0.011*
1994
1 0.048 | 0.016* | 0.006 | 0.006* | 0.074 | 0.039
() 2 450 4 3 0.010 | 0.006* | 0.006 | 0.006* | 0.079 | 0.038
1991 7 0.008 | 0.006* | 0.011 | 0.007* | 0.053 | 0.029
1 0.004 | 0.004* | <0.006 | <0.006 | 0.109 | 0.076
() 2 300 4 3 0.004 | 0.004* | <0.006 | <0.006 | 0.150 | 0.106
1994 7 0.004 | 0.004* | <0.006 | <0.006 | 0.198 | 0.128
300~ 30 | 0.030 | 0.011* | 0.006 | 0.006* | <0.011 | <0.011
() 2 375 3 45 | 0.007 | 0.004* | <0.006 | <0.006 | <0.011 | <0.011
1901 60 | <0.004 | <0.004 | <0.006 | <0.006 | <0.011 | <0.011
300~ 30 111 | 0.682 | 0.29 | 0.148 | 0.38 | 0.228
() 2 375 3 45 050 | 0.302 | 0.15 | 0.072 | 0.41 0.24
1991 60 0.34 | 0.235 | 0.1 0.04 | 036 | 0.208
no5— 30 | 0.016 | 0.008* | <0.006 | <0.006 | <0.011 | <0.011
() 2 200 3 | 45-47 | 0.012 | 0.006* | <0.006 | <0.006 | <0.011 | <0.011
1994 60 | 0.005 | 0.004* | <0.006 | <0.006 | <0.011 | <0.011
95— 30 0.72 | 0.635 | 009 | 0097 | 033 | 0.182
() 2 200 3 | 45-47 | 038 | 0225 | 0.09 | 0.04* | 030 | 0.208
1994 60 0.28 | 0.225 | 0.03 | 0.025 | 0.30 | 0.225
no5— 30 | 0.009 | 0.006* | 0.006 | 0.006* | <0.011 | <0.011
() 2 Py 3 45 | 0.011 | 0.006* | <0.006 | <0.006 | <0.011 | <0.011
1997 59-60 | 0.007 | 0.004* | <0.006 | <0.006 | <0.011 | <0.011
po5 - 30 0.57 | 0.405 | 0.17 | 0.082 | 0.08 | 0.058
() 2 475 3 45 0.58 | 0.368 | 0.15 0.08 | 0.10 | 0.078
1997 50-60 | 045 | 0.225 | 0.12 | 0.068* | 0.13 | 0.088
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2007/11/7 30 ()

(mg/kg)
( ) PHI

( ) gaiha ) () S3(1BC-01) S10(1BC-07)
995~ 30 0.21 0.145 0.06 0.038 0.03 0.03

( ) 2 375 3 45 0.21 0.13 0.06 0.038 0.03 0.03
1997 59-60 0.16 0.08 0.05 0.035 0.05 0.04
( ) 1 300 3 28a 0.286 0.206 0.024 0.021 | <0.021 | <0.016
5001 42 0.267 0.243 0.026 0.025 0.021 | 0.016*
30 0.056 0.042 <0.02 <0.02 0.030 0.022

( ) 2 225 3 45 0.031 0.027 <0.02 <0.02 0.079 0.066
1996 60 0.019 0.014 <0.02 <0.02 0.071 0.048
( ) 1 300 3 29a 0.026 0.24 <0.013 | <0.013 | 0.066 0.064
2001 46 0.013 0.012 | <0.013 | <0.013 | 0.030 0.030
21 0.150 0.076 0.047 0.027 0.015 | 0.012*
( ) 2 225 3 30 0.113 0.057 0.036 0.019 0.011 | 0.011%*
1990 45 0.020 | 0.009* | 0.020 | 0.009* | <0.011 | <0.011
21 0.134 0.129 0.058 0.046 0.011 | 0.011*
( ) 1 225 3 30 0.084 0.061 0.046 0.031 0.011 | 0.011*
1994 45 0.024 0.018 0.021 0.016 | <0.011 | <0.011
202-21 | 0.025 0.021 0.056 0.032 | <0.011 | <0.011
( ) 2 225a 3 | 29-30 | 0.019 0.012 0.033 0.025 | <0.011 | <0.011
1990 44-45 | 0.004 | 0.004* | 0.009 0.008 | <0.011 | <0.011
21 0.035 0.029 0.082 0.054 0.011 | 0.011*
( ) 2 225a 3 | 30-31 | 0.015 0.01 0.043 0.024 | <0.011 | <0.011
1994 44-45 | 0.019 0.01 0.040 0.021 | <0.011 | <0.011
1 0.007 | 0.005* | 0.131 0.054 | <0.011 | <0.011
( ) 2 600 3 7 0.011 | 0.006* | 0.150 0.081 | <0.011 | <0.011
1991 14 0.016 | 0.007* | 0.137 0.054 | <0.011 | <0.011
20-21 | 0.008 0.006 0.119 0.068 0.157 0.08

( ) 2 600 3 30 0.005 | 0.004* | 0.082 0.059 0.173 0.097
1994 40-45 | 0.004 | 0.004* | 0.052 0.032 0.102 0.063
1 15.4 9.1 1.43 0.632 0.25 0.09*
( ) 2 600 3 7 15.4 8.39 1.55 0.79 0.30 0.108*
1991 14 10.6 5.122 1.38 0.685 0.25 0.09*
20-21 4.63 2.325 1.32 0.688 0.71 0.382

( ) 2 600 3 30 3.92 2.022 1.52 0.76 0.61 0.38
1994 40-45 1.14 0.73 0.82 0.428 0.41 0.248
2 995~ 7 0.503 0.227 0.061 0.033 0.030 | 0.015*

( ) 1 450 2 | 12-14 | 0.109 0.078 0.035 0.022 0.018 0.015
1997 2 21 0.343 0.163 0.093 0.044 0.030 0.018
7 0.802 0.774 0.059 0.058 0.030 0.030

( ) 1 450 ) 21 0.227 0.220 0.036 0.035 0.025 0.025
1999 44 0.126 0.124 0.033 0.033 0.046 0.046
61 0.009 0.008 0.008 0.006 | <0.011 | <0.011

600~ 7 0.462 0.418 0.062 0.048 0.028 0.021

( ) 2 250 2 | 13-14 | 0.323 0.242 0.064 0.050 0.041 0.024
2001 20-21 | 0.749 0.434 0.134 0.076 0.066 0.042
1992 2 225 3 | 412-45 | 0.292 0.156 0.097 0.040 0.048 | 0.021*
) 25 3 | 42245 | 0.008 0.049 0.018 0.018 0.043 0.027
1994 58-60 | 0.039 | 0.018* | 0.009* | 0.008* | 0.020 | 0.016*
199 2 450 3 | 43245 | 0.426 0.172 0.073 0.037 0.213 0.1
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2007/11/7 30 ()
(mg/kg)
( ) PHI
( ) gaina | | () S3(1BC-01) S10(IBC-07)
( ) 182-21 | 0.232 | 0.102* | 0.076 | 0.034* | <0.011 | <0.011
¢ ) 2 225 30 0.117 | 0.050* | 0.041 | 0.018* | <0.011 | <0.011
1901 42-44 | 0.076 | 0.034* | 0.027 | 0.014* | <0.011 | <0.011
( ) 21 0.509 | 0.337 | 0.106 | 0.073 | 0.036 | 0.019
¢ ) 2 225 30 | 0.686 | 0.337 | 0.123 | 0.074 | 0.030 | 0.02*
1994 44 | 0.167 | 0.098 | 0.056 | 0.043 | 0.018 | 0.013*
( ) 21 0.391 | 0.34 | 0.058 | 0.044 | 0.013 | 0.012*
¢ ) 2 150 30 | 0.309 | 0.189 | 0.058 | 0.036 | 0.011 | 0.011*
1901 45 | 0.200 | 0.123 | 0.056 | 0.030 | 0.011 | 0.011*
( ) 202-21 | 0.407 | 0.292 | 0.084 | 0.052 | 0.023 | 0.015
¢ ) 2 150 28-29 | 0.270 | 0.201 | 0.058 | 0.048 | 0.015 | 0.013
1094 42-44 | 0.153 | 0.128 | 0.076 | 0.052 | 0.013 | 0.011
( ) 19-20a | 1.05 | 0.631 | 0.201 | 0.152 | 0.025 | 0.014
¢ ) 2 225 28-29 | 0.641 | 0.404 | 0.152 | 0.108 | 0.018 | 0.012
1994 43-44 | 0.251 | 0.193 | 0.114 | 0.07 | 0.011 | 0.011*
21 2.15 | 1.465 | 0.480 | 0.341 | 0.038 | 0.029
( ) ) . 30 1.86 | 1.196 | 0.462 | 0.301 | 0.033 | 0.025
( ) 45 1.06 | 0.759 | 0.287 | 0.205 | 0.033 | 0.02
1992 60 | 0.412 | 0.222 | 0.178 | 0.078 | 0.013 | 0.012*
( ) 30 1.20 | 0.951 | 0.424 | 0.201 | 0.038 | 0.018*
¢ ) 3 225 45 | 0.466 | 0.283 | 0.321 | 0.131 | 0.028 | 0.017*
1993 60 0.117 | 0.018 | 0.122 | 0.047 | 0.013 | 0.011*
() 5 300 14 10.4 | 8368 | 1.26 | 1.032 | 0.05 | 0.04*
1000 21 2.28 | 1.998 | 0.41 | 0.352 | <0.03 | <0.03
( ) ) 300 14 0.20 | 0.165 | 0.94 | 0.755 | 0.08 | 0.065
1000 21 0.05 | 0.032 | 035 | 0.268 | 0.5 | 0.05*
¢ ) 5 300 14 8.94 | 6.388 | 1.67 | 1.058 | 0.43 | 0.318
1004 21 421 | 2292 | 0.88 | 0.468 | 0.36 | 0.215
( ) 5 300 14 0.11 0.08 1.37 | 0795 | 0.30 | 0.232
- 21 0.08 | 0.04* | 097 | 0452 | 0.30 | 0.165
) D
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