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2005  11  29  1  
2008  3  11  

0311011
2 6  

2008  3  13  230 7  
2008  12  2  28 8  
2009  5  20  51 9  
2009  7  9  293  
2009  7  9  8 7  
2009  8  25   
2009  8  27  299  

    
 

2009 6 30  2009 7 1  
    
   *  
    
    
    
    
    
   * 2009 7 9
 

2008 3 31  
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2008 4 1  

    
    
    
    
    
    
    
    
  *  
    
   ** 
    
    
    
 ***  * 2009 1 19
   ** 2009 4 10
   *** 2009 4 28
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CAS No. 22781-23-3

JMPR  

/ 1 3
 

ChE
 

2 /
0.35 mg/kg / 100

0.0035 mg/kg / ADI  
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bendiocarb ISO  

 

IUPAC 
2,2- -1,3- -4-   
2,2-dimethyl-1,3-benzodioxol-4-yl methylcarbamate 

 
CAS No. 22781-23-3  

2,2- -1,3- -4-   
2,2-dimethyl-1,3-benzodioxol-4-yl methylcarbamate 

 

C11H13NO4 
 

223.25 
 

 
 

 
ChE
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JMPR 1982 1984 2007

2 4  
14C

14C-

/ 1 2
 

 

 
14C- 1 mg/kg

10 mg/kg
 

Tmax 10
T1/2 4.4  

48 TAR 95%
89%TAR 6%TAR 2%TAR

 
M1 24

85%TAR 15%TAR
7 1 M3

M1 2  
 

CFLP 14C- 1 5 10 mg/kg
 

80%TAR 24
10%TAR

M1 1 5 10 mg/kg 36 32 17%TAR
M1 1 M2

 
ICR

M1 33 56%TAR M2
2  
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20 14C- 2.5
10 mg/kg  

24 90%TAR
2.5%TAR

M1
TRR 90%

2  
 

1 8 14C-
0.1 1.0 10 mg/kg

 
24

48
0.1 1.0 10 mg/kg 90 80

70%TAR 0.1 1.0 10 mg/kg
19 21 24%TAR

M1 0.1 1.0 10 
mg/kg 84 67 73%TAR 10 mg/kg

80%TRR 2  
 

6 10 14C- 1 5 10 
mg/kg 4 10 mg/kg

 
24 90%TAR

M1 1 5 10 mg/kg 37
16 19%TRR M1 2

1
M2 1 2  
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M1

M3 M4
M1  

M1 M3 M3
8 34 36 67%TRR

1 3  
34 93%TAR

M4 8 48%TRR
34 25%TRR 2  

 

14C- pH 6.7 7.5
16 g ai/kg

 
13 114 pH 7.5

36
0.1 mg/kg 114 <0.02 mg/kg pH 6.7

pH 7.5 114
0.06 0.02 mg/kg 36 72

18%TAR 2  
 

14C- 0.36 kg 
ai/ha  

46 M1 M3
1.0 0.22 0.14 0.76 0.45 mg/kg

90
190 0.009 

mg/kg 2  
 

14C- pH 5.4
1.1 kg ai/ha  
10 125 1.4 0.01 mg/kg

M1 M3 M1
125

0.005 0.001 mg/kg
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89 97%TRR 2  
 

14C- 0.6 kg ai/ha
 

M3

 
15 174 1  

15 1.7 0.0022 
mg/kg M1

0.009 mg/kg
 

15 1/10
M1 0.54 mg/kg

 

M1 2  
 

 15  174  
     

 37 12   
M1  13 37 39 31 

 7 10   
 33 33 61 69 

 
 

14C- 1 kg ai/ha
 

M3 94
1.46 0.09 mg/kg

4 0.09 m/kg
60 94

0.07 mg/kg M1 M3

12 42%TRR



 11

2  
 

14C- 140 g ai/ha
500 g ai/ha

 

5 66
69%TRR 2.5 mg/kg

140 0.01 mg/kg M1
M3

26 43%TRR
 

0.09 0.001 0.16 mg/kg 0.74 0.011 0.84 mg/kg
2  

 

M1 -
M3 M1 M1 M3

 
 

pH 7.7 14C- 5 mg/kg
 

14CO2 M1
5

8 2 5  
 

pH 7.7 14C- 5 mg/kg
 

M1
2  
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pH 5 7 9
 

pH pH 5 7 9
46.5 2.0 0.33 5  

 

 

187 5  
 

pH 5.2
7.8  

2 2  
 

  pH   
 5.2  58   6.8  10 

25  6.5 76%  12 34* 
 6.5 5%  26 70* 

 6.5 10%  19 
6.7 76%  30 

 7.2 10%  7.5 10 
 7.7 76%  12 

2.4  7.7 76%  2 5* 
 7.7 5%  12 26* 

 

 7.8 3%  12 
* 5  

 

 
 

2 28
0 0.25 0.75 2.5 mg/kg /  

/ 64% M1 M3
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<0.01 mg/kg
<0.02 mg/kg

2  
 

 
 

M1
3 2  

 

LD50(mg/kg )  
 

 
     

Wistar  40 64 34 40 

SD ** 108 156  

CFW   45 
  35 

 40 35 

 

 
***  141 

ChE
5

2 30
2 24

 

 Wistar  566 800 566 
2 21 ChE

 

 Wistar  8 8 

LC50(mg/L) 

 

 SD * 250  

ChE
5

2 30
2 24

 
LD50(mg/kg )  

M1  CFY  
 >4,640 >4,640  

* **
***  

 
 

10 20
0 189 378 757 mg/kg

10 
mg/kg TOCP 500 mg/kg

 
757 mg/kg 8 378 mg/kg 1 189 
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mg/kg 1 9 10

2  
 

7 laboratory grade
60 mg/kg 2 3 2

 

2  
 

 
NZW

2  
Magnusson-Kligman

Maximization 5  
 

SD 5 0 400 600 800 ppm
28  

600 ppm
400 ppm ChE 20%

400 ppm 20.0 mg/kg / 1

2  
 

SD 10 0 2 10 50 250 ppm
90  

250 ppm
50 ppm ChE 20%

250 ppm
250 ppm

                                            
1 10  
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50 ppm 250 ppm ChE

20% 10 ppm 0.5 mg/kg
/ 50 ppm 2.5 mg/kg /

2  
 

4 0 20 100 500/1,000 
ppm2 16  

500/1,000 ppm
ChE 20% 100 ppm ChE

20%
500/1,000 ppm 1

C  
100 ppm ChE 20%

20 ppm 0.5 mg/kg /
2  

 

SD 20 0 0.00018 0.00197
0.0193 mg/L 90  

0.0193 mg/L ChE
20% 0.00197 mg/L ChE 20%

0.00018 mg/L
5  

 

Wistar 6 0 50 100 200
400 800 mg/kg / 21  

200 mg/kg / ChE
50 mg/kg

/ ChE 20% 200 mg/kg
/ 1 6

 
50 mg/kg / ChE 20%

                                            
2 500 ppm 89 1,000 ppm  
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50 mg/kg /
2  

 

10 20
0 4 20 100 500 ppm 30
 

500 ppm
500 ppm 25.0 mg/kg

/ 2  
 

CFY 5 10
M1 0 5 20 80 320 1,280 mg/kg /

16  
2 1,280 mg/kg /

80 mg/kg /
3

 
80 mg/kg /

1,280 mg/kg
/ 20 mg/kg / 2  

 

8 0 20 100 500 ppm
2  

500 ppm
T.Chol ChE 20% 100 ppm

 
100 ppm

20 ppm 0.7 mg/kg /

                                            
3  
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2 4  
 

SD 1
50

100 2 15
30 60 0 2/10

20 200 ppm4 2 /  
2 16

26% 24 42% 82 55%
 

200 ppm ChE 20%
1

52 ChE 20%

 
200 ppm 52

56

WBC Neu Lym T.Chol TP
52

66 20 ppm  
4

200 ppm

 
56% 92%

 
20 ppm 200 ppm

ChE 20%
2/10 ppm 0.35 mg/kg / 20 ppm 0.86 mg/kg /

2 3  
 

                                            
4 2/10 ppm 2 ppm 2 10 ppm  
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 0 ppm 2/10 ppm 20 ppm 200 ppm 

         
 100 100 50 50 50 50 50 50 

1 0 1 1 1 0 2 0 
1 1 0 0 2 0 1 0 
0 0 0 0 1 0 2 0 
1 0 2 1 1 0 1 0 
0 0 0 1 0 0 0 0 
0 0 1 0 0 0 0 0 

% 3 1 8 6 10 0 12 0 
 

ICR 50 100
0 50 250 1,250 ppm 2

 
89 94 1,250 ppm

50 ppm

 
1,250 ppm 50 ppm

250 ppm 42.4 
mg/kg / 50 ppm 10.7 mg/kg /

2  
 

CFY 30 60 60
120 7 0 2 20 200 ppm

1 2 20
1

 

200 ppm
4

4  
20 ppm 1.0 mg/kg /

2 4  
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SD 17 21 14
0 200 400 800 ppm 1

 

 
800 ppm

400 ppm 20.0 mg/kg /
2  

CFY 10 20 0
200 400 800 ppm 1

1 1 18  
800 ppm 400 ppm

 
400 ppm

 
800 ppm 400 ppm

400 ppm
400 ppm 20.0 mg/kg /

200 ppm 10.0 mg/kg / 200 ppm 10.0 mg/kg /

2  
 

SD 30 0 10 50 250 ppm
3 1 2 2

F1

 
250 ppm

P P acyclic
F1 50 ppm

P F2
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F2  
50 ppm 2

 
250 ppm F1a F1b F2b

F1b

F3b

250 ppm F1a 50 ppm
F2b  

50 ppm
50 ppm

10 ppm 0.5 mg/kg /
2  

 
 

SD 25 30 6 15 0 0.4 2.0
10 mg/kg / 1%MC  

10 mg/kg /
 

10 mg/kg /

 
10 mg/kg /

2.0 
mg/kg / 5  

 

SD 24 6 15 0 0.25 1
4 mg/kg /  

4 mg/kg / ChE
 

4 mg/kg / 2 1 mg/kg / 1
4 mg/kg /

 
4 mg/kg / ChE
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4 mg/kg /
1 mg/kg /

2  
 

NZW 27 29 6 28 0 1 2.5
5 mg/kg /

 
6 8

2.5 5 mg/kg / 22
20 1 28 1 5 mg/kg

/ 2.5 mg/kg /

30
ChE 20%  

2.5 mg/kg /

 
1 mg/kg / ChE

20% 2.5 mg/kg /
1 mg/kg /

1 mg/kg / 2  
 

DNA

 
5

 
M1 5

2 5  
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DNA 
 H17 M45  

20 5,000 g/  ( S9)  

TA98 TA100 TA1535  
TA1537 TA1538  

3.3 1,000 g/  (+/ S9) 
 

 
 TA98 TA100 TA1535  

TA1537 TA1538
WP2

5 1,000 g/  (+/ S9) 

 

 
 

 
L5178Y  

5 20 g/mL (+/ S9)  

 
  

17 170 g/mL ( S9) 
14.3 143 g/mL ( S9) 
30 300 g/mL (+S9) 

+S9
 

  0.625 1.25 2.5 mg/kg
24 2  

 

 
 SD  10 50 250 ppm 

13   

 
M1 

 
 TA98 TA100 TA1535  

TA1537 TA1538  

10 3,300 g/  (+/ S9) 
 

+/ S9  
 

 

Wistar 4 3
4 mg/kg / ChE

 
1 3 10 ChE 65 85%

ChE 30
3 ChE

ChE 2  
 

SD 10 ppm 14
ChE  

15 1 ChE
20%  

50 ppm 23
1
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ChE 15 16 22 23
20% 2  

 

ICR 19 0
1,250 ppm ChE  

6 8 ChE
20% 9 11

22 9 2  
 

CFLP ICR
7 0 500 1,000 ppm ChE

ChE 7
1  

CFLP 1,000 ppm ChE 20%
ICR 1 500 ppm

ChE 20% 500 ppm
ChE 2  

 

4 1,000 ppm
1 6 8.6 mg/kg ChE

 
15 ChE 50%

ChE 2 3
ChE 15 3

 
24 2 10 ppm

10 32.4 mg/kg
1 27% 6 52% ChE

24 ChE
24 25 2  

1 9.8 mg
 

99.2%TAR 48 T1/2 3.3
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Tmax 1.8 M1
5  

 
 

1 14C- 0.12 mg/kg
 

99%TAR 22 T1/2 T1/2

3.5 3.3 M1
- 95%

M3 2  
 

2 14C- 0.0013 mg/kg
3 5  

48 58%TAR
12.5%TAR

M1 -
2  

 

60 1 80% 0
0.0032 0.0096 0.0296 0.1 0.15 0.2 mg/kg 6

 
0.2 mg/kg ChE 30 40%

30 ChE
4 ChE 0.1 mg/kg

 
3 80% 0.0032 mg/kg

ChE 72
80% 0.096 mg/kg
1 30

ChE 21% 2  
 

                                            
5  
6 48  



 25

 
14C

48 95%TAR
M1

M1

M2  
14C

M1 M3 M1 M3 M4

M1 - M3
M1 M1 M3

 
ChE

 

 
6  

1 mg/kg / ChE 20%
2 /

0.35 mg/kg /
ChE  

2

10.7 mg/kg /
 

2 / 0.35 mg/kg /
100 0.0035 mg/kg / ADI
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ADI 0.0035 mg/kg /  

ADI  /  
  

 2  
  
 0.35 mg/kg /  
 100 

 

 
 



 27

mg/kg / 1)    
(mg/kg / ) JMPR   

0 2 10 50 250 ppm  
90  

 
 

0 0.1 0.5 2.5 12.5 
( ) 

(50 ppm) 
 

ChE
20%  

 0.5 
2.5 

 
ChE

20%  
0 2/10 20 200 ppm  

2  
/ 
 
 

0 0.35 0.72 7.04 
0 0.42 0.86 9.21 

0.38 
 

(
) 

0.34 0.42 
 

ChE  
(

) 

0.35 0.86 
 

ChE
20%  

(
) 

0 2 20 200 ppm  

1  
 

0 0.1 1.0 10.0 
( ) 

(20 ppm) 
 

 

 

(20 ppm) 
 

 
 

 
1.0 
 

 

 
(

) 

0 200 400 800 ppm  

1  
 0 10.0 20.0 40.0 

( ) 

( ) 
 

  
20.0 
 

(
) 

0 200 400 800 ppm  

1  
 

0 10.0 20.0 40.0 
( ) 

( ) 
 

 

  
20.0 
10.0 

10.0 
 
 

 

(
) 

0 10 50 250 ppm  

3  
 

0 0.5 2.5 12.5 

 
(10 ppm) 
 

 

 
 
 

  
0.5 
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mg/kg / 1)    
(mg/kg / ) JMPR   

 

 
2) 

0 0.4 2.0 10   2.0 
 

 

 
(

) 
 

 
 

0 0.25 1 4 ( ) 
 

 

(
) 

 1 
1 

 
ChE

 

 
(

) 
0 50 250 1,250 ppm  

2  
 

 

0 8.06 42.4 211 
0 10.7 56.8 287 

( ) 
 

 

 
(

) 

 42.4  
 

 

 
(

) 
 

 
 

0 1 2.5 5 1 
 

ChE
20%  

 

  
1 

 
ChE

20%  

 
0 20 100 500/1,000 
ppm 

 16  
 
 0 0.5 2.5 ( ) 

( 20 ppm) 
 

ChE
20%  

 0.5 
 

ChE
20%  

0 20 100 500 ppm  2  
 

 0 0.7 3.1 16.3 

0.7 
 

 

0.5 
 

 

0.7 
 

 

ADI 
NOAEL 0.38 
SF 100 
ADI 0.004 

NOAEL  
SF  
ADI  

NOAEL 0.35 
SF 100 
ADI 0.0035 

ADI  2 /
  2 /

 
 

ADI NOAEL SF  
1)  
2) EPA The HED Preliminary Risk Assessment and RED Chapter for Bendiocarb (1999)
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1 /  
   

M1 NC7312 2,2-dimethyl-1,3-benzoxodiol-4-ol 
M2  6-hydroxybendiocarb 
M3   -hydroymethyl bendiocarb 
M4  Bendiocarb glycoside 

 



 30

2  
  

ai  
ChE  
LC50  
LD50  
Lym  
MC  
Neu  
T1/2  
TAR  

T.Chol  
Tmax  

TOCP - -  
TP  

TRR  
WBC  
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1 34 370 17

11 29 499  
2 JMPR BENDIOCARB (1982) 
3 JMPR The monographs of BENDIOCARB (1984) 
4 Australia APVMA Japanese Positive List Response in Support of Australian MRLs for 

BENDIOCARB (2007) 
5 US EPA The HED Preliminary Risk Assessment and RED Chapter for Bendiocarb 

(1999) 
6  

URL http://www.fsc.go.jp/hyouka/hy/hy-uke-bendiocarb_200311.pdf  
7 230  

URL http://www.fsc.go.jp/iinkai/i-dai230/index.html  
8 27  

URL http://www.fsc.go.jp/senmon/nouyaku/sougou1_dai27/index.html  
9 51  

URL http://www.fsc.go.jp/senmon/nouyaku/kanjikai_dai51/index.html  
10 INTERNATIONAL PROGRAMME ON CHEMICAL SAFETY Environmental Health 

Criteria 104 Principles for the Toxicological Assessment of Pesticide Residues in Food 
(1990) 

 


