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IUPAC  2-
-3- (2)-(LRS,3RS)-3-(2- -3,3,3- -1-
)-2,2-

1.0 mg/kg /
100 0.01 mg/kg /
ADI
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bifenthrin 1SO

IUPAC
2- -3- (2-(LRS,3RS)-3-(2- -3,3,3-
-1- )-2,2-
2-methylbiphenyl-3-ylmethyl (2)-(1RS,3RS)-3-(2-chloro-3,3,3-
trifluoroprop -1-enyl)-2,2-dimethylcyclopropanecarboxylate

CAS(No. 82657-04-3)
[1a,3a(2]-(F)- (2- [1,1'- ]-3- ) -3-[2- 3,3,3-
-1- 1-2,2-
[1a,3c(2)]-(Zx)- (2-methyl[1,1'-biphenyl]-3-yl)methyl -3-[2-chloro 3,3,3-
trifluoro -1-propenyl]-2,2-dimethylcyclopropanecarboxylate

C23H22CIF30:2 422.87
HsC. CHs
NS
C
CH—CH_ ¢
cl !l
>c=c:-| C—0—=H,C
F3C
1977 FMC
1992
174.5 15 80
60
2004 12
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1
-1 4
14C Ben-14C- 1 14C
Cyc-14C-
/
1 2
SD Ben-14C- 4 mg/kg 35 mg/kg
1
4
5.4 4.2 37.0 36.6
mg/kg
1 0.15 0.26* 0.58 3.71*
4 0.66 1.89 2.49
6 0.61 3.29 8.78
(ng/mL)
24 0.11 0.16 1.27 1.99
72 0.06 0.52
T 6.0 8.7
* 2 3
SD Ben-14C- 5 mg/kg 5.12 mg/kg
5.38 mg/kg 0
8 8 12 12 168 24 168
48
TAR
24 1.82 29.4 2.69 42.8
168 0.84 0.24 0.29 0.58
7 7.47 83.2 8.33 83.5
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3
7
0.78 0.17 0.07 0.03
165 040 0.12 0.09
0.05 004
ng/g
K M
4
TAR
46.2 M 15 K 14
27.5 K16 M 13
SD Cyc-14C- Ben-14C-
4 mg/kg 35 mg/kg
4 mg/kg 14
4 mg/kg 1 48
5
7 90 96 66 83%
TAR
0-48 0-48 0-48
Cyc-14C 0.03
Ben-14C 0.05
Cyc-14C 13.4 82.8
Ben-14C 19.7 73.3
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Cyc-14C 18.4 73.2
Ben-14C 25.0 65.8
Cyc-14C 21.6 68.9
Ben-14C 21.8 70.9
6
5
7 no/g
1.09 0.2 0.20 0.25 0.1
CyoiC (L9 (27 020) (02 017
0149 (017 008 )
150 0.76 0.36 0.34 0.13
Bentic (L50) (076 (036 (03 (013
0.12) (0116) (0.10) 0.09
4.38 1.75 0.83 0.7 0.6
Cycic 433 @/ 08 ©77) 067)
(0.65) (044) (039 03
329 392 33 3.06 20
Bentic 29 @® @3 @ (0
@.33) @o )
1.09 0.34 0.19 0.15
Cycic (1.09) (0.34) (0.19) (0.15)
(0.15) (0.10) (0.10
2.53 0.35 0.34 0.14
Bentic (253)  (0.35)  (0.34) (0.14)
(0.13) (0.10 )
SD Ben-14C- Cyc-14C-
4 mg/kg 35 mg/kg
4 mg/kg 14
4 mg/kg 1 7
7
71.2 83.5 9.4 14.5%
7 2.38
5.33%
TAR
Ben-14C 9.37 83.4 0.14 2.65
Cyc-14C 12.1 74.4 0.15 3.71
Ben-14C 12.0 83.5 0.22 3.15
Cyc-14C 14.3 74.0 0.21 5.33
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Ben-14C 12.4 75.7 0.13 2.38
Cyc-14C 14.5* 71.2* 0.22 5.01
8
6
7 no/g
(1L12) (0.14) (0.14) (0.08) (006) (0.06)
Ben-14C
(0.06) (0.06) 005 )
118 0.21 0.18 0.12 012) (011
Cyctic (L18) 02) (01 (01 (1) (1)
o1 )
.66 112 0.90 0.73 051
Be1C (766 (112) 0%  ©73)  (©5)
©o4 )
15.6 2.20 2.16 141 104 09
Cyctic ;) (220 (216) (4) (104
1.43 0.19 0.17 0.11
Bentic (1.43) (0.19) (0.17) (0.12)
(0.1 )
1.27 0.26 0.21 0.12
Cyctic (1.27) (0.26) (0.22) (0.12)
(0.12) (0.11) (0.1 )
SD Ben-14C- 0.5 mg/kg
6
192
/
7
SD Ben-14C- 0.5 mg/kg 70
85
9
65 85 3

-10 -
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8
ngl/g
1 0.07 0.04 0.33 0.08 0.11 0.01
70 0.40 0.28 9.62 1.72 1.69 0.06
155 * 0.01 0.03 2.74 0.50 0.30 <0.01
( 19 28 51 50 40 42
*
SD Ben-14C- 5.0 mg/kg 2.5 mg/kg
10
35.6% 49.8%
TAR
24.9 48.7
18.6 30.0
10.7 15.0
6.3 4.8
11
96.0%
yeg /
D E 14 B
C M K 9
TAR
92.3 M(1.1) K(0.4) DI/E(0.2)
89.5 D/E(0.9) M(0.2) K(0.2)
0.2 (94.1) K(1.3)
0.3 (97.0) K(1.1)

-11 -
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(33.3) DI/E(22.2)
- (13.6)
. 1/13(11.6) K(9.1) M(6.0)
(36.3) D/E(36.3)
- 1/13(17.1)
(13.2) K(.8) M(4.3)
91.9 D/E(4.4) K(0.7) M(0.6)
84.3 D/E(9.7) K(0.5) M(0.5)
SD Cyc-1#C- Ben-14C-
4 mg/kg 35 mg/kg
4 mg/kg 14
4 mg/kg 1
12
no/g
1.09 0.25 0.20 0.1 0.14
Cycic (L09) (025 020) ©17) (014
01 )
150 0.76 0.12 0.12 0.10
Bentic (L50)  (076) 012 (012 (10
01 )
Cyc-14C 4.38) 2.75) (0.83) ©.77) 05 )
239 392 133 0.86 072) (062
BentiC (239 (392 L3)  (©08) (072 (62
04 )
1.09 0.15 0.15 0.10 0.10
Cyoic (L9 (015 (019 (010 (010
01 )
Ben-14C (2.53) 0.27) 0.13) (019 01 )
7 13
TAR
Cyc-14C 82.8 13.4 3.4
Ben-14C 72.9 19.6 3.2
Cyc-14C 73.2 18.4 2.8
Ben-14C 65.8 25.0 3.2
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Cyc-14C 68.9 21.6 3.1
Ben-14C 70.9 21.8 3.5
14 1 2
TAR
0 24 24 48 48 72 144 168
Cyc-14C 57.7 20.7 2.64 0.37
Ben-14C 40.2 24.2 5.67 0.35
Cyc-14C 35.9 32.0 2.49 0.28
Ben-14C 18.7 30.9 5.13 0.42
Cyc-14C 27.6 27.9 9.39 0.35
Ben-14C 13.5 30.0 20.9 0.43
D E B C H
F G K 10
SD Ben-14C- Cyc-14C-
4 mg/kg 35 mg/kg
4 mg/kg 14
4 mg/kg 1
48 72
Ben-14C-
P M Cyc-14C- H G
F D E
113 P N O
11
Ben-14C- Cyc-14C- 2 mg/kg
/ 7
4 0.7 1.5 png/g

04 06 03 1.0 1.6 39 02 05 0.7 2.8 uglg

12

-13 -
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Ben-14C- Cyc-14C- 2 ng/kg /
7 4 7
4 5 K M H
13
Ben-14C- 476 pg ailg 3
0 7 14 21
TRR
0.81 mg/kg 7 0.74 mg/kg 0.64 0.07
mg/kg 21 0.61 mg/kg

0.55 0.04 mg/kg
96.0%TRR 0.58 mg/kg

2.2%TRR 0.01 mg/kg 21 98.0%TRR
0.54 mg/kg 1.4%TRR 0.008 mg/kg
21
88.7%TRR 0.04 mg/kg 3.0%TRR 0.001 mg/kg

5.0%TRR 0.002 mg/kg

14
Ben- Cyc-14C-
Ben-14C- 25.2 ug ai Cyc-14C- 37.2 ug ai 5 12
/ 44 158 g ai/ha 242 264 g ai/l0a
0 14 28
25 3.0cm
Ben-14C- Cyc-14C-
0 106 89.1%TAR 15 14.9 mg/kg 28 65.4
68.0%TAR 57.8 59.7%TAR Ben-14C-
Cyc-14C- 0 102 93.1%TAR
7.8 7.3 mg/kg 28 65.8 77.2%TAR 59.6
T4.4%TAR
Ben-14C- Cyc-14C-

-14 -
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62.5 64.6%TRR K H M
0.4 0.3 0.2%TRR 11.9 12.0%TRR
7.6 11.5%TRR
Ben-14C- Cyc-14C-
66.8 75.1%TRR E H K
49 6.9 0.6 0.4%TRR 5.2 5.7%TRR
1.5 4.0%TRR
15
Ben-14C- Cyc-14C- 15
7 14 30
96 116
kg ai/ha
Ben -14C 5 40 60 2 0.38
Cyc -14C 40 62 2 0.48
Ben -14C " 74 1 0.43
Cyc -14C 79 1 0.47
Ben -14C 40 60 74 3 2.02
Cyc -14C 402 623 3 2.03
799
1) 30
2) 2
3)
4) 30
0.06 0.07 mg/kg 0.05
0.06 mg/kg
0.06 mg/kg 14C
2 29 mg/kg
83 87% 7 30 20 26 mg/kg
65~75%

-15 -
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E L M H
16
Ben-14C- Cosad 1 mg ai/kg
25+3 21
1 94 5% TAR 21 86.9%TAR
4 6 1.3%TAR
3.6%TAR CO2 3.8%TAR 17
Cyc-14C- Hagerstown Cosad
Dunkirk 3 mg ai/kg
253 180
180 Hagerstown Cosad
Dunkirk 34.7 33.0 54 8% TAR COz2
13.4 36.9%TAR 125 50
205 18
Ben-14C-
3.(2) 1.1 mg ai/kg 25+3
120
120
37.7 43.9 54.8%TAR 69 87 135
COz2 156 28.8 TAR 19
120
40 59 TRR) E 34
8.4%TRR M K 0.2 1.7%TRR L
0.2%TRR 20
Ben-14C- Cyc-14C- Cosad
3 mg ai/kg 2.4 mg ai/kg 29
60 mL 2543 61

-16 -
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Ben-14C- Cyc-14C- 61
75.3 79.2%TRR 169 204
E 45%TRR M L 0.3%TRR Cyc-1“C-
H 61 6.3%TRR 21
4 Leon Cosad Dunkirk
Hagerstown
16 22
KFadS KFadsoc KFdes KFdes oc
992 131000 3340 440000
5430 302000 11600 765000
4
0.013 ug ai/L
0.05 pg ai/L
5%
140 pg ai/L
0.25 ug ai/L
30.6 33.1pugailL
23
Ben-14C- 120 3. 3 Cyc-14C-
180 3. 2
4
TLC
30cm
TLC Rf
0.26 0.24 0.03 0.04 0.02 0.05
95.8 974 TAR 4.2%TAR

-17 -
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1500 pW/m?2

24
-Ben-14C- Cyc-14C-
1
30
2 3%TAR CO2
M K L H
14 16 1.3 3.8 0.3 0.5 TAR
25
pH5 7
0.5 pg ai/ml 5.2 ng ai/ml
49
22
HPLC
Ben-14C- Cyc-14C-
2 1 pg ai/g
25
30 89.8 90.6%TRR
2.1%TRR

-18 -

0.5 mm
1.82 0.65 uCi

30 75.5 80.4%TAR
30
104

9

25

26
30% /

30

300 400 nm 14

250
1.8

M K L E H 0 1.7 TRR



2007/3/7 12

11.9 0.31 14
42.9 442 47.2 TRR

8.8 45.0 48.3 TRR
M K L E H 0.3 384%TRR

35 230
23 0.6
27 28
17 98
78 95 29
*
98
0.2 mg ai/kg
119
78
160 g ai/ha
95
E
ECD
3
36.2 mg/kg E
30 33
3

-19 -
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1 6
65
53.3 k 15.8 k 55.6 k
g g g 54.2 kg
L, 47.3 29.1 43.6 56.5
Hg
19 75
mg/kg
/ ) | mgkg mg/kg
. | 313,625
. | 125,25,50 ] 313 | ®mokg
( ) 50
mg/kg
5 mg/kg
5, 10, 15, 30,
6 |60 - 5 mokg
( )
05,13
3 1 3 3 mgkg
( )
3,10, 30, 60
3 30 60
( )
05,1,3,
3 3 >3
( )

-20 -
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mg/kg
/ mg/kg mg/kg
5,10<2 , 30 mgkg
3 | 302 ,50 10><2 30 50 mgkg
( )
3.1><10° 5104 >53<104
5> 104 g/mL g/mL g/mL
1.3><10% 5x<104 | >5x104
5><104 g/mL g/mL o/mL
03,36, 20 mgkg
4 |10, 20, 30 10 20 30 mglkg
( )
5105 104 g/mL
1|0 103gmL 104 g/mL 53104 g/mL
g/mL
1,3,30 30 mgkg
5 3 30
( )
7,14, 28
4 7 14 14 mgkg
( )
SD ICR SW Swiss Webster
SD NZW SD
20 34 40
LCso0/LDso
mg/kg

-21 -
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51 47
SD
55.5 53.4
ICR 54 59
SW 43.5 42.5
SD 942 790
NzwW >2000 >2000
SD 1.10 mg/L 0.8 mg/L
SD E
LDso 305 mg/kg
289
mg/kg 41
SD 10 0 10 35 75 mg/kg
75 mg/kg 2 75 mg/kg
2 75 mg/kg
/
35 mg/kg
42

-22 -
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10 5000 mg/kg
21
TOCP 500 mg/kg
1 21 2 22
2
43
NZW 3
44
45
Hartley 1 10 Buehler
46
SD 15 12 50 100 200 ppm
21 90
ppm 12 50 100 200 2000
0.88 3.77 7.49 15.1 14.7
mg/kg / 1.04 4.29 8.47 17.2 17.1
200 ppm
22
200 ppm
100 ppm 7.49 mg/kg 8.47 mg/kg /
48
200 ppm
100 ppm

-23-
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ICR 10 70 210 630 ppm
23 90
ppm 70 210 630
11.4 32.6 99.2
mg/kg / 14.0 40.7 122
630 ppm 1 12
24 210 ppm
WBC MCV
630 ppm BUN
210 ppm 32.6 mg/kg
630 ppm 122 mg/kg / 47
630 ppm BUN
210 ppm
/
/
5.0 mg/kg /
2.5 mg/kg / 49

20.0 mg/kg /

5.0 mg/kg /

-24 -
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2.5 mg/kg /
NZW 6 10>=<10cm
0 25 50 100 500 mg/kg /
1 6 21
26
500 mg/kg / 1 19
100 mg/kg / 1

500 mg/kg /

50 mg/kg /
Glu 50 mg/kg
/
500 mg/kg /
500 mg/kg /
100 mg/kg / 50
500 mg/kg /
PLT
100 mg/kg /
SD 10 0 50 100 200 ppm
27 90
ppm 50 100 200
2.9 6.0 11.8
mg/kg / 3.7 7.2 14.6
100 ppm 1 52

-25-
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28
100 ppm
50 ppm 2.9 mg/kg
/ 3.7 mg/kg / 51
200 ppm
100 ppm
50 ppm
0 0.75 1.50 3.00
5.00 mg/kg / 1
29
3.00 mg/kg
1.50 mg/kg 52
5.00 mg/kg /
3.00 mg/kg /
1.50 mg/kg /
SD 12 50 100 200 ppm
2 /
/
ppm 12 50 100 200
0.6 2.3 4.7 9.7
mg/kg / 0.7 3.0 6.1 12.7

- 26 -
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31
/
200 ppm
100 ppm 100 ppm
50 ppm
200 ppm 100 ppm
100 ppm 4.7 mg/kg / 50 ppm 3.0 mg/kg /
53
SW 50 0 50 200 500 600 ppm
32 2 25%
87 92
ppm 50 200 500 600
7.6 29 74 92
mg/kg / 10 37 93 110
600 ppm 2 500 ppm 1
33 600 ppm
600 ppm Neu
50 ppm
500 ppm

-27 -
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200 ppm 200 ppm
50 ppm
34
600 ppm SW
ppm 0 50 200 500 600
6/49(12%) | 8/50(16%) | 7/50(14%) | 9/50(18%) 8/48(17%)
5/48(10%) | 6/50(12%) | 5/49(10%) | 5/50(10%) 9/48(19%)
14/48(29%) | 12/29(41%) | 8/25(32%) | 11/36(31%) | 24/49(49%)*
14/49(24%) | 12/37(32%) | 11/35(31%) | 8/29(28%) | 23/49(47%)*
4/49(8%) | 8/32(25%)* | 8/26(31%)* | 8/38(21%) | 12/49(24%)*
Fisher *<0.05
35
600 ppm
SW
600
ppm

-28 -
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200 ppm 500 ppm
50 ppm 7.6 mg/kg / 200 ppm 37 mg/kg
/ 54 57
ppm 0 50 200 500 600
26/50* 23/50* 23/48*
14/50(28%) 19/50(38%)
(52%) (46%) (48%)
2/49(4%) 2/50(4%) 4/50(8%) 4/50(8%) 7149(14%)
14/49**
2/48(4%) 6/50(12%) | 8/50(16%) | 7/50(14%)
(29%)
22/49**
12/50(24%) | 14/50(28%) | 17/50(34%) | 10/50(20%)
(45%)
Fisher *<0.05 **<0.01
SD 25 0 30 60 100 ppm
36 2
30 ppm 60 ppm 100 ppm
P 2.1 4.2 6.9
mglkg / 2.5 5.1 8.4
=3 1.8 3.7 6.1
mg/kg / 2.5 5.0 8.3
37
F2a 30 60 ppm
15
Fia Faup F2b
Fia P 1 Fin P

-29 -
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2 F2a F1 1 Fab

F1 2

100 ppm 60 ppm

F1 100 ppm P
6.9 mg/kg / F1 6.1 mg/kg / P 60 ppm 5.1 mg/kg /
F1 30 ppm 2.5 mg/kg / F1 100 ppm
100 ppm Fz 6.9
mg/kg / F2 6.1 mg/kg / F1 60 ppm 5.1 mg/kg /
F2 100 ppm 8.3 mg/kg /
58
P F1 F1 F
100 ppm
60 ppm 60ppm
30 ppm
100 ppm
60 ppm
SD 25 6 15 0 0510 2.0 mg/kg
/
2.0 mg/kg / 10 19 /
2.0 mg/kg /
1.0 mg/kg / 2.0 mg/kg
59
NZW 20 7 19 0 2.67 4.0
8.0 mg/kg /
4.0 mg/kg /

-30-
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4.0 mg/kg
2.67 mg/kg / 8.0 mg/kg /
60
DNA
TK 6-
invitro BALB/3T3
in vitro DNA
in vivo
38
TK
-S9 0.1 pg/mL 10% -S9
0.075 pg/mL +S9 0.1 pug/mL 2
o-
61 72
invitro | DNA Bacillus subtilis 1250 20000 ng/
H17,M45 -S9
625 10000 ng/
69 +S9
S. typhimurium 1250 40000 pg/
TA98,TA100,TA1535, +/-S9
TA1537, TA1538
61 E. coliWP2 uvrA
S. typhimurium 75 7500 pg/
TA98,TA100,TA1535, +/-S9
62 | TA1537, TA1538
0.018 0.24 uL/mL
L5178Y -S9
0.0075 0.10 pL/mL
63 +S9

-31-
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15.8 500 pg/mL
L5178Y +/-S9
64
250 1000 pg/mL
+/-S9 CHO -S9
65 20 50 pg/mL  +S9
1000 10000 pg/mL
67 CHO +/-S9
3 100 pg/mL
BALB/3T3
72
DNA 0.01 2.50 uL/mL
70-71
in vivo 50, 100 pg/mL
66
SD 3, 10, 30 mg/kg /
68 5 (5 )
+/-S9
+S9 20 pg/mL
E DNA
39
E
invitro | DNA Bacillus subtilis 438 14000 ng/
74 H17,H45 -S9
219 7000 g/
+S9
6.25 1600 pg/
S. typhimurium TA98, 59
73 TAlOQ, TA1535, TA1537 156 5000 ug/
E. coli WP2uvrA +S9
-S9

-32-
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Cyc-14C- Ben-14C-
/
7 90 96
66 83%
P M H G F K /
DEIJBC P
N O
Ben-14C-
4 6
6.0 8.7
6
192
4
0.7 1.5 mg/kg
4 5 K M H
E H K L M
50
205 E M K L
104 M K L H E
230
M K L E
H
78 95
E
6
36.2 mg/kg E

-33-
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LDso 51 mg/kg 47 mg/kg LDso
942 mg/kg 790 mg/kg LCso 1.10 mg/L 0.8 mg/L
LDso 43.5 mg/kg 42.5 mg/kg
LDso 2000 mg/kg
E LDso 305 mg/kg
SD
75 mg/kg
/
2
32.6 mg/kg / 7.49
mg/kg / 2.5 mg/kg /
100 mg/kg / 2.9 mg/kg
/
7.6 mg/kg /
3.0 mg/kg / 1.50 mg/kg /
2 2.5 mg/kg /
5.1 mg/kg /
1.0 mg/kg / 2.0
mg/kg [/ — 2.67 mg/kg / / 8.0 mg/kg /
DNA
invitro
in vitro DNA
40
41

-34 -
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mg/kg / mg/kg /
35 35
90 7.49 7.49
8.47 8.47
90 25 25
90 32.6 99.2
122 122
21
100 100
90 2.9 2.9
3.7 3.7
1 1.50 1.50
/ 4.7 4.7
3.0 3.0
7.6 7.6
2
37 37
6.1 6.1
2
25 5.1
1.0
1.0
2.0
2.67
2.67
8.0
1
mg/kg / mg/kg /
90 32.6 99.2 BUN
122 -
2 7.6 29
37 93
90 7.49 15.1
8.47 17.2

-35-
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1
mg/kg / mg/kg /
90 2.9 6.0
3.7 7.2
P Y 2 o7
/ 3.0 6.1
2 _____________________________________________________________________________________________________________________
P 6.9 P - P
P 5.1 P 8.4 F1
F1 6.1 Fi1 -
F1 2.5 F1 50 F1
F1 6.9 Fi1 -
F1 51 Fi1 8.4
F 6.1 F2 -
F2 8.3 F2 -
1.0 2.0
2.0
21 100 500
100 500
2.67 4.0
8.0
90 2.5 5
2.5 5
1 | 150 | 300 |
1.50 3.00

-36 -
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1.0 mg/kg /

0.01 mg/kg / ADI
ADI 0.01 mg/kg
ADI
10
1.0 mg/kg
100

-37 -
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12

BUN

Glu

KFads

Kradsoc

KFdes

KFdes oc

MCV

Na

Neu

PLT

TAR

TLC

TRR

Tz

WBC

-38-
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2

3-(4'- )-2- =(+) -3-(2- -3,3,3-
B -1- )-2- -2-

3-(3"- )-2- =(+) -3-(2- -3,3,3-
C -1- )-2- -2-

[2- -(1,1'- )-3- 1- 3-(2- -3,3,3-
D -1- -2-
E 3-(4'- )-2- =(+) -3-(2 -3,3,3-

-1- )-2,2-

F -3-(2- -3,3,3- 1 )-2 -2-
G -3-(2- -3,3,3- 1 )-2 -2-
H -3-(2- -3,3,3- -1- )-2,2'-

3-(4'- -3'- )-2- =(+) -3-(2-
I -3,3,3- )-2,2-

3-(3"- -4'- )-2- =(+) -3-(2-
J -3,3,3- )-2,2-
K 2- -3-
L 2- -3-
M 2- -3-
N 3-(3'- )-2-
) 3-(4'- )-2-
P 2- -3-(4'- )-
Q 2- -3-(4'- )-
R 3-(4'- -3'- )-2-
S 3-(3'- -4'- )-2-
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12

3
(mg/kg)
PHI =
() ()
_ 7 <0.005 | <0.005
; 14 <0.005 | <0.005
1991 40 g aiha 21 <0.005 | <0.005
_ 3 <0.005 | 0.004* | <0.02 | <0.02
; 7 <0.005 | 0.004* | <002 | <0.02
1985,1989 40 g ai’ha 14 0.006 | 0.004* | <0.02 | <0.02
3 0.043 | 0020 | <002 | <0.02
: 7 0058 | 0016 | <002 | <0.02
30 g ai/ha 14 0043 | 0017 | <002 | <002
1985,1989 21 0024 | 0.008* | <0.02 | <0.02
3 0.884 | 0.724 | <0.02 | <0.02
: 7 1.34 0757 | <0.02 | <0.02
Logs 30 g ai/ha 14 0709 | 0563 | <002 | <0.02
21 0407 | 0368 | <002 | <002
7 0.020 | 0.016
: 14 0018 | 0015
60 g ai/ha 21 0013 | 0011
1997 30 0012 | 0008
7 0.724 | 0.636
: 14 0574 | 0382
60 g ai/ha 21 0333 | 0.206
1997 30 0205 | 0.110
: 7 0142 | 0.101
12-40 g 14 0329 | 0.093
1985 ailha 21 0143 | 0.062*
: 7 0620 | 0.350
) 12-40 g 14 0236 | 0.122
1985 ai/ha 21 0.088 | 0.025*
_ 7 0073 | 0.035*
. *
) 30-40 g 31 | 0014 | 0008*
1996 ai/ha ) )
30 0.005 | 0.005*
( _ 7 0192 | 0.106
>< wag | 2 | 3| o | o
1996 ai/ha ) :
30 0.023 | 0.014*
: 1 0.050 | 0.042
) 32-45 g 3 0058 | 0047
1994 ailha 7 0058 | 0037
_ 1 0134 | 0.087
K 3 0.090 | 0062
30 g ai/ha 7 0045 | 0.032
: 1 0145 | 0.140
32-45 g 3 0160 | 0.107
19851993 ailha 7 0081 | 0062
_ 1 0.031 | 0.017*
.- 3 0049 | 0.018*
60 g ai/ha 7 0.025 | 0.012*
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(mg/kg)
PHI =
() ()
2 1 0108 | 0.058
2 3 0063 | 0037
: 2 7 0033 | 0022
40gailha| 3 1 0108 | 0067
3 3 0072 | 0.046
3 7 0033 | 0026
: 1 0.068 | 0.054
1985,1993 51.3-54 | 3 3 0044 | 0038
g ai/ha 7 0.024 0.021
_ 1 0.064 | 0.034
3 3 0.054 | 0031
60 g ai’ha 7 0025 | 0015
_ 1 0.005 | 0.004*
K 4 3 0.006 | 0.005*
( ( 40 g ai/ha 7 0.006 | 0.005*
. 1 <0.005 <0.005
1985,1991 60 qaita| 4 3 <0.005 | <0.005
9 7 <0.005 | <0.005
_ 1 0011 | 0007 | <002 | <002
K 4 3 0011 | 0008* | <002 | <002
50 g aitha 7 0011 | 0008 | <002 | <002
_ 1 <0.005 | <0.005
1990,1992 O 3 <0.005 | <0.005
9 7 0.005 | 0.005*
1 0.008 | 0.006*
_ 3 0.010 | 0.006*
: 7 0.009 | 0.006*
40a[i1/gg 3 29 0.007 | 0.005*
9 46 <0.005 | 0.004*
60 <0.005 | 0.004*
1985.1993,2003 _ 1 002 | 0.010*
: 3 002 | 0.010*
;f/%a 3 7 001 | 0.008*
9 30 <0.01 | <0.008
1 2.80 159
_ 3 3.39 1.63
: 7 2.70 1.35
4°a:i1/gg 3 29 0.803 | 0.590
9 46 0.620 0.547
60 0811 | 0594
1985.1993,2003 _ 1 16 1.05
: 3 1.4 0.875
;f/?]a 3 7 14 0.852
9 30 1.6 0.900
: 30 0135 | 0122
100 3 45 0132 | 0.104
g ailha 58-59 0177 | 0130
_ 1 0.26 0.168
1988,2003 120-144 | 3 174 8'%2 8'122
g ai/ha 28 0.25 0.152
: 30 0.013 | 0.008*
100 3 45 0.007 | 0.006*
Logs g ailha 58-59 0.005 | 0.005*
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(mg/kg)
PHI =
() ()
: 30 0.639 | 0.451
100 3 45 0.546 | 0.392
1088 g aiha 58-59 0.788 | 0.524
7 0.186 | 0.180
: 2 14 0.191 | 0.187
1095 60 g ai/ha 21 0.169 | 0.166
30 0.174 | 0.168
_ 7 0.229 | 0.222
: 14 0.354 | 0.354
;?/?]a 3 20 0270 | 0.262
9 29 0.401 0.397
_ 1 0.29 0.29
19952003 1537 2 174 g.ig g.ig
ai/ha ) )
9 30 0.09 0.09
. 3 30 0.22 0.22
: 4 1 0.97 0.96
;2/?] L | oa 7 0.67 0.65
2003 9 4 14 0.56 0.56
7-8 0.109 | 0.068
2 14-15 0.119 | 0.064
21 0.086 | 0.042
:80-100
g ai/ha 30 0.066 | 0.050 | <0.02 | <0.02
3 44-45 0.059 | 0.042 <0.02 | <0.02
1985,1989, 58-60 0.058 | 0.041 <0.02 | <0.02
1995,2003
: 1 0.44 0.232
120-144 | 2 3 0.53 0.253
g ai’ha 7 0.46 0.218
2 7 0.101 | 0.076
_ 2 14 0.096 | 0.068
( o 2 21 0.067 | 0.043
70ai1/ﬁg 3 29-30 0115 | 0.066
1985,1995 9 3 44-46 0.082 | 0.049
3 60 0.064 | 0.040
: 2 1 0.200 | 0.143
84-96 2 3 0.150 | 0.114
2004 g ai/ha 2 7 0.157 | 0.112
_ 7 <0.005 | <0.005
E 1 14 <0.005 | <0.005
80 g ai/ha
1095 21 <0.005 | <0.005
. 14 <0.005 | <0.005
E 2 30 <0.005 | <0.005
80 g ai/ha
1989 45 <0.005 | <0.005
_ 14 0.691 | 0535
E 2 30 0.280 | 0.215
80 g ai’/ha
1089 45 0.651 | 0.398
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(mg/kg)
PHI
() ()
1 0553 | 0.375
3 0431 | 0312
: X 7 0542 | 0.300
90 g ai/ha 14 0492 | 0284
1995 21 0500 | 0.240
30 0146 | 0102
1 1 0221 | 0.144
_ 1 3 0243 | 0142
' 1 7 0119 | 0081
42i-/sh0a 2 1 0340 | 0226
9 2 3 0.253 0.162
2 7 0217 | 0.126
1985.1994 1 1 0.084 | 0.066
Sl 3 0077 | 0.064
20-60 | 2 1 0057 | 0.050
gailha | 2 3 0058 | 0.046
2 7 0047 | 0038
: 21 0.027 | 0.012*
( 20-40 1 28 0023 | 0.012*
g ai/ha 35 0018 | 0.017
1992
_ 14 0.757 | 0512
; 2 30 0448 | 0266
60 g ai’ha 45 0508 | 0.240
_ 7 0.405 | 0.266
1988,1996 : 14 0349 | 0204
32;/5h4a 2 21 0.424 | 0.246
9 30 0.326 0.167
: 14-15 0126 | 0078
( 100 2 30 0071 | 0.045
. g ailha 45 0.060 | 0.054
: 6-7 0.09 0.07
100 2 14 0.08 0.07*
2004 g ai/ha 20-21 0.09 0.07
7 36.2 16.3
: X 13-14 18.3 6.75
80 g ai/ha 21 5.81 2.84
28-30 0.783 | 0.480
1985,1987,2003 _ 7 10.7 8.40
g 14 6.01 3.69
48 g ai/ha 21 1.29 0.77
7 0.074 | 0031
: , 13-14 0.043 | 0.018*
80 g ai/ha 21 0016 | 0.009*
28-30 0.007 | 0.005*
1985.1987,2003 _ 7 0.39 0.270
g 13-14 0.19 0.120
48 g ai/ha 21 <0.05 | <0.005
: 1 29-30 0.34 0.272
100-140 | 1 44 0.16 0.082
gailha | 2 29-30 0.38 0.312

1997
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PHI
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4
1-6 65

(moka) [ ff ff ff ff
o e | @ || e || o0 | e
0004 | 366 | 015 | 213 | 0.09 39.8 016 | 27.0 | o011
0757 | 45 | 341 | 37 2.80 3.4 257 | 40 | 3.03
0011 | 450 | o050 | 187 | 0.21 28.7 032 | 585 | 064
0206 | 22 | 045 | 05 0.10 0.9 019 | 34 | o070
0062 | 294 | 18 | 103 | 0.64 21.9 136 | 299 | 185
0025 | 228 | 057 | 98 0.25 22.9 057 | 231 | 058
0106 | 11.3 | 120 | 45 0.48 8.2 087 | 115 | 122
0047 | 243 | 114 | 163 | 077 25.1 118 | 250 | 1.18
0140 | 40 | 056 | 09 0.13 3.3 046 | 57 | 080
0067 | 163 | 109 | 82 0.55 10.1 068 | 166 | 1.11
0005 01 | 000 | o1 0.00 0.1 000 | 01 | 000
0008 04 | 000 | 03 0.00 0.1 000 | 03 | 000
0010 | 416 | 042 | 354 | 035 45.8 046 | 426 | 043
0008 01 | 000 | o1 0.00 0.1 000 | 01 | 000
0524 | 01 | 005 | o1 0.05 0.1 005 | 01 | 005
0168 | 01 | 002 | o1 0.02 0.1 002 | 01 | 002
0168 | 03 | 005 | 02 0.03 0.3 005 | 03 | 005
0397 | 04 | 016 | o1 0.04 0.1 004 | 06 | 024
0253 | 353 | 893 | 362 | 9.16 30.0 759 | 356 | 901
0143 | 52 | 074 | 45 0.64 5.4 077 | 32 | 046
0375 | 01 | 004 | o1 0.04 0.1 004 | 01 | 004
0066 | 03 | 002 | 04 | 003 0.1 001 | 03 | 002
0017 | 01 | 000 | o1 0.00 0.1 000 | 01 | 000
0512 | 58 | 297 | 44 2.25 1.6 082 | 38 | 195
0078 | 314 | 245 | 80 0.62 215 168 | 496 | 3.87
007 | 39 | 027 | 59 0.41 1.4 010 | 17 | 012
6750 | 3.0 | 2025 | 14 | 945 35 2363 | 43 | 29.03
0312 01 | 003 | o1 0.03 0.1 003 | 01 | 003
473 29.1 43.6 56.5
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o 01~ W

10
11
12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

URL

1988

1984

105 1-1
http://www.fsc.go.jp/iinkai/i-dail05/dail05kai-siryoul-1.pdf
2005
(URL http://www.fsc.go.jp/hyoukal/iken.htmi#02)
FMC 1986
FMC 1983
FMC 1986
Hazlton Xenobiotic
Huntingdon Research Centre 1986
Huntingdon Research Centre 1986
FMC 1992
FMC 1986
FMC 1988
Analytical Bio-Chemistry Laboratories,Inc.
FMC 2003
FMC 1983
FMC 1986
FMC 1987
FMC 1984
FMC 1984
FMC 1984
FMC 1984
FMC Corporation 1985
FMC 1984
2000
FMC 1984
FMC 1986
FMC 1983
FMC Corporation 1985
2000
2005
1985-2003
1985-2003
1985-2003
1990

GLP
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35
36

37
38

39
40

41

42
43
44
45
46
47

48
49

50
51
52

53

54
55

56

57
58
59
60
61

62

4'-OH-

America,lInc.

FMC

12
FMC 1982
GLP 1986
FMC 1983
GLP 2001
FMC 1983
GLP WIL Research Laboratories,Inc. 2003
GLP 1989
GLP FMC Corporation 1998
Huntingdon Research Centre 1984
FMC 1983
FMC 1983
FMC 1983
90 GLP
1986
FMC 1984
90 Hazleton laboratories
1984
21 FMC 1984
GLP FMC Corporation 19982
Hazleton laboratories America,Inc. 1985
FMC 1986
FMC 1986
1991
1988
1989
FMC 1986
FMC 1984
FMC 1984
GLP 1985

Microbiological Associates 1983
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63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83
84

L5178Y TK+- in vitro
Microbiological Associates 1983
L5178Y 6-
Microbiological Associates 1986
CHO
Microbiological Associates 1984
Drosophila melanogaster Litton
Bionetics Inc. 1984
in vitro

Microbiological Associates 1984

in vivo Microbiological Associates 1983
DNA GLP 1985
DNA Microbiological
Associates 1983
DNA Microbiological
Associates 1983
BALB/3T3 Microbiological Associates
1983
4'-OH Ames test GLP
1989
4'-OH DNA GLP
1989
1986
22 233 11 1
105
1-2 URL http://www.fsc.go.jp/iinkai/i-dai1l05/dail05kai-siryoul-2.pdf
36 URL
http://lwww.fsc.go.jp/senmon/nouyaku/n-dai36/index.html
153 1-1-b URL
http://www.fsc.go.jp/iinkai/i-dail53/dail53kai-siryoul-1-b.pdf
24 2
153 1-4 URL
http://www.fsc.go.jp/iinkai/i-dail53/dail53kai-siryoul-4.pdf
2004
10 2000
11 2001
12 2002
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2006
85 8 URL
http://www.fsc.go.jp/senmon/nouyaku/sougoul_dai8/index.html
86 34 370
17 11 29 17 499
87 12 URL

http://lwww.fsc.go.jp/osirase/nouyaku_annai_kanjikai_12.html
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