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1  
1993  4 28   
2005  11 29  1  
2009  5 29  

 
2010  9 24  

0924 3
2 5  

2010  9 30  349  
2010  11 12   
2010  11 15  6  
2010  12 20   
2010  12 21  7  
2011  6 21  8  
2012  3 21   
2012  3 22  9  
2012  7 19  10 12  
2012  8 3  19  
2012  8 24  85  
2012  9 3  445  
2012  9 4  10 3  

2012  10 11   

2012  10 15  449  
  13  

2014  4 24  14  
 

2  
2014  1 20   
2014  8 13   
2014  9 9  

0909 4
15 37  

2014  9 16  530  
2014  11 5  116  
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2014  12 3  117  
2014  12 16  542  
2014  12 17  2015 1 15  
2015  2 16  119  
2015  2 24   
2015  3 3  551  

  
 

2011 1 6  2012 6 30  2012 7 1  
   

*  *  
   
   
   
   
   

* 2009 7 9  * 2011 1 13  
 

2012 3 31    
   

   
   
   
**   
   
  ** 
   
   
 *  
   
   
   

***   
   
  * 2011 3 1  

  ** 2011 3 1  
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  *** 2011 6 23  

   
2014 3 31    

   
   

*   ** 
**    

   
   

   
   

   
   

   
   

   
   

   
   

   
   

*    
*; 

**  
  

**    
**  * 2013 9 30  

  ** 2013 10 1  

 
2014 4 1    
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CAS No.119446-68-3

JMPR

 

/
2

 

 
18

 

 

D  
2 /

0.96 mg/kg / 100
0.0096 mg/kg / ADI  

25 mg/kg
100 0.25 mg/kg

(ARfD)  
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difenoconazole ISO  

 

IUPAC  
3- -4-[(2 ,4 ;2 ,4 )-4- -2-(1 -1,2,4 -1-

)-1,3- -2- ] =4- -  
3-chloro-4-[(2 ,4 ;2 ,4 )-4-methyl-2-(1 -1,2,4-triazol-1-ylmethyl) 
-1,3-dioxolan-2-yl]phenyl 4-chlorophenyl ether  

 
CAS No.119446-68-3  

1-[2-[2- -4-(4- ) ]-4- -1,3-
-2- ]-1 -1,2,4-  

1-[2-[2-chloro-4-(4-chlorophenoxy)phenyl]-4-methyl-1,3-dioxolan-2-ylme 
thyl]1 -1,2,4-triazole 

 

C19H17Cl2N3O3 
 

406.3 
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EU  
1993
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2009 2012 2014
JMPR 2007 2008

 
 

14C
[phe-14C] 14C

[tri-14C]

mg/kg g/g / /
1 2  

 

SD 3 [phe-14C] 0.5 mg/kg
300 mg/kg

 
1  

0.7 7.9%
0.3 20.1%  

Hi Sil 233 
Hi Sil 233

2 15  
 

( mg/kg ) 0.5 300 
     

Tmax(hr) 2 0.5 4 4 
Cmax( g/g) 0.327 0.169 47.9 30.0 

T1/2(hr) 6.3 4.2 38 41 
AUC(hr g/mL) 6.19 2.78 2,460 1,710 

 

88.1 91.5% 41.6 59.4%
2  
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SD 3 5 [phe-14C] [tri-14C]

14 [phe-14C] [tri-14C]
 

2  
168

0.84%TAR 2 15  

  
( mg/kg )  Tmax * 168  

[phe-14C]

 

0.5 

 

(2.32) (0.832)
(0.550) (0.414)
(0.246) (0.219)

(0.148)
(0.138) (0.117)

(0.116)
(0.114) (0.113)
(0.107) (0.1 ) 

(0.04) (0.029)
(0.025) (0.019)

(0.016)
(0.011)

(0.009) (0.008)
(0.006) (0.006)
(0.006) (0.005 )

 

(1.45) (1.16)
(0.657)

(0.448) (0.389)
(0.348) (0.344)

(0.297) (0.244)
(0.242) (0.216)

(0.215) (0.201)
(0.2 ) 

(0.012) (0.011)
(0.009)

(0.007) (0.005)
(0.005)

(0.003) (0.003)
(0.003) (ND) 

300  

(247) (195)
(170) (158)

(148) (133)
(84.6) (80.4)
(76.0) (71.4)
(69.5) (69.2)
(59.7) (56.5)

(54.8) (52.3)
(51.6) (51.5)
(43.3) (43.1)
(43 ) 

(18.6) (13.7)
(9.33) (8.38)

(5.75)
(4.90) (4.59)
(2.71) (2.51)
(2.38) (2.01)
(2.0 ) 
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( mg/kg )  Tmax * 168  

 

(419) (215)
(189) (178)

(143) (114)
(99.2) (97.3)
(88.6) (84.6)
(81.1) (78.9)
(78.0) (73.0)
(65.6) (59.0)
(54.1) (53.7)
(43.8) (41.5)
(40.7) (40.2)

(40.1) (40
) 

(10.2) (6.20)
(5.27) (3.82)

(3.18)
(3.05) (1.88)
(1.87) (1.51)
(1.50) 1.50

0.5 

 

 (0.010) (0.009)
(0.005)

(0.003) (0.003)
(0.002) 

 

 

 (0.012) (0.009)
(0.005)

(0.004) (0.004)
(0.003) (0.003)

300 

 

 (7.69) (5.93)
(2.53) (2.29)
(2.25) (2.12)

1(1.78) (1.28)
(1.26) (1.15)

(0.956) (0.817) 

 

 (6.64) (6.35)
(3.81) (2.55)

(2.23) (2.16)
(2.15) (1.78)

(1.32) (1.22)
1.0  

0.5 

 

 (0.027) (0.011)
(0.007) (0.005)

(0.005) (0.005)
(0.004)

(0.003 ) 

 

 (0.019) (0.009)
(0.005) (0.005)
(0.004) (0.004)

(0.004 ) 

                                            
1  
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( mg/kg )  Tmax * 168  

300 

 

 (15.6) (11.1)
(4.99) (3.84)
(3.71) (3.68)
(3.64) (2.71)

(1.86) (1.65)
(1.50) 1.50

 

 (9.02) (8.57)
(7.82) (4.38)

(3.57) (2.58)
(2.52) (2.36)

(2.28) (2.04)
2.0  

0.5** 

 

 (0.030) (0.012)
(0.010) (0.008)

(0.007) (0.007)
(0.006)

(0.005) (0.004)
0.003  

 

 (0.021) (0.008)
(0.008) (0.008)
(0.005) (0.005)

(0.005) (0.004)
(0.004)

(0.004 ) 

[tri-14C]

 

0.5   0.007  
  0.020  

300   0.918  
  3.20  

0.5**   0.007  
  0.042  

* 2 4  
** 14  
ND  

 
 

[phe-14C]

 
8 22%TAR 10%TAR

[tri-14C]
J  

/ 3
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1 F N 18 79%TAR 2 B M

2 20%TAR 3 D 7 24%TAR
G  

 

B F M N D D
J G 3- -4-

M 3- -4- N
M N 2 15  

 

SD 4 5 [phe-14C] [tri-14C]

14 [phe-14C] [tri-14C]
 

Hi Sil 233
Hi Sil 233  

168 3  
48 75 98%TAR

120 89.6 102%TAR
48 82.8 96.4%TAR

 
2

15  
 



16 

   * 
0.5 mg/kg  300 mg/kg  0.5 mg/kg  

[phe-14C]

 

       
 12.9 17.2 8.48 14.7 19.3 19.0 
 86.7 81.4 94.6 85.4 79.0 78.1 

 0.22 0.12 0.24 0.99 0.24 0.38 
 0.60 0.36 0.98 0.60 1.04 0.49 

 100 99.1 104 102 99.5 98.0 

[tri-14C] 

 

       
 21.9 19.7 10.7 11.5 20.4 16.6 
 85.7 81.5 88.5 87.8 78.3 82.6 

 0.20 0.00 0.21 0.53 0.08 0.17 
 0.01 0.00 0.02 0.01 0.00 0.00 

 108 101 99.5 99.9 98.8 99.4 

[phe-14C]

 

     

  

 15.0 16.0 10.9 18.6 
 70.3 74.9 81.2 71.7 

 0.15 0.19 0.44 0.23 
 0.44 0.35 1.10 0.79 

 85.8 91.5 93.6 91.3 
* 14  

 

SD 3 [phe-14C]
 

48 4  

 
24

48 79.6%TAR 4.1%TAR

2 15  
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 0.5 mg/kg  300 mg/kg  
     
 73.3 76.4 55.6 38.6 

 13.9 8.9 1.0 1.2 
 3.9 1.8 17.1 22.0 

 1.9 7.4 15.8 31.8 
 4.3 2.8 2.8 1.8 

 97.3 97.3 92.3 95.4 
 

Wistar 4 [phe-14C]
J1T1 7 J1T2 14 J1T3 14

7 J1T4 J1T4
1 J1T1 7 J1T2 14 J1T3

20 J1T4
 

J1T4 14 11
0.018 g/g T1/2 4  

3 12 85%TAR
14 7

/ 0.5%TAR / 0.09%TAR
0.31%TAR  

 
 

7
0.815 g/g

0.403 g/g / 0.1 
g/g T1/2 1 9

/ 4 6  
1.6%TAR

D 4.1 6.3%TAR
15 17  

 

2 1 /  [phe-14C]
[tri-14C] 7.5 mg/ / [phe-14C]

5.6 mg/kg [tri-14C] 4.7 mg/kg 10
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22 23  
21 31%TAR 67 75%TAR

0.18 0.50%TAR 0.44 0.90%TAR
 

0.26 0.28 g/g
[phe-14C] 2 0.007 g/g [tri-14C]

4 7 0.032 0.043 g/g
[tri-14C]

19 32%TRR  
0.002 0.003 g/g

D 0.15 0.16 g/g 0.001 g/g
C 0.002 g/g G 0.004 g/g J 0.009 g/g

8 15  
 

- 4
2 / [phe-14C] [tri-14C]

150 mg/ / [phe-14C] 100 mg/kg [tri-14C]
100 mg/kg 3

4 6
 

6.0 7.5 g/g 2 0.14
0.38 g/g 0.20 1.8 g/g  

0.007 0.40 g/g 0.012
0.023 g/g D
3.2 3.7 g/g 0.029 0.13 g/g 0.14

0.93 g/g C F G J
8 15  

 

Oberhasli- 2 150 mg/ /  [phe-14C]
100 mg/kg 4

6
 

9.8 g/g 3 0.32 g/g
0.014 0.89 g/g

0.028 g/g D 7.1 g/g 0.12 
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g/g C G F
8 15  

 

C D
D G

J B
D F G I

 
 

4 2 / [phe-14C]
[tri-14C] 0.55 mg/ /  (5 mg/kg ) 14

22  
89%

4 7
[tri-14C] [phe-14C]

0.14 g/g 0.011 g/g
0.28 g/g 0.29 g/g  

0.43 0.49 g/g
8 15  
 

20 10 / 7.5 mg/ / (68 mg/kg
)  [phe-14C] [tri-14C] 3

4
6  

76%
4.3 4.7 g/g 0.023 0.27 g/g

0.037 0.13 g/g  
0.001 0.20 g/g

D 1.3 1.6 g/g 0.019 0.021 g/g
0.027 0.047 g/g C F G J

8 15  
 

5 [tri-14C] 12.5 
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mg/ / 121 mg/kg 4
6

 
66%TAR 1.2%TAR

6.5%TAR 13 g/g 4
4.0 g/g 3 4.5 g/g  

1.9 g/g
0.24 g/g D
7.3 g/g 6.3 g/g 0.1 g/g 2.4 g/g

C 8 15  
 

C D
D G

J  
B D

F  

 
 

[phe-14C] [tri-14C]
124 g ai/ha 6 1 55

3 69 5
83 90 1 97

16 106
0 7.6 cm 7.6

15.2 cm 15.2 20.3 cm  
5  

[phe-14C] 36.6 58.2%TRR 1.04
2.24 mg/kg C/D 0.023 0.048 mg/kg G
0.096 0.159 mg/kg 5.6%TRR [tri-14C]

35.8 58.2%TRR
1.01 1.22 mg/kg C/D 1.9%TRR 0.025

0.039 mg/kg  
[tri-14C] [phe-14C]
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3 8
 

0 7.6 cm 0.004 0.108 
mg/kg [tri-14C]

59.6%TRR 0.052 mg/kg
C D J 5.3%TRR 2 15  

 

   
 

    

mg/kg %TRR mg/kg %TRR mg/kg %TRR mg/kg 

[phe-14C]

 

5
82 
 

 2.68 80.7 0.498 15.0 0.402 12.1 3.32 

 0.054 68.6 0.015 18.4 0.004 5.0 0.079 

97
106  

 1.61 56.7 0.725 25.5 0.378 13.3 2.84 
 

 0.008 52.8 0.005 31.6 0.002 11.5 0.016 

 
 0.018 48.9 0.014 37.2 0.004 10.1 0.037 

[tri-14C]

 

5
82 
 

 1.65 69.3 0.484 20.4 0.195 8.2 2.37 

 0.121 52.1 0.101 43.4 0.016 6.9 0.232 

97
106  

 1.39 49.4 0.825 29.4 0.345 12.3 2.81 

 0.002 1.7 0.117 91.0 0.001 0.6 0.129 

 
 0.011 9.1 0.097 79.5 0.002 1.3 0.122 

 

UC-82 [phe-14C] [tri-14C]
247 g ai/ha 3 1 63

2 77
40 141

 
0 7.6 cm 7.6 15.2 cm 15.2 22.9 

cm  
6  

[phe-14C] 31.3 59.1%TRR 1.11
1.26 mg/kg C/D 0.081 0.121 mg/kg G 0.091
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0.184 mg/kg 5.2%TRR [tri-14C]
27.8 52.1%TRR 1.54

2.06 mg/kg C/D 0.103 0.319 mg/kg
4.3%TRR  

[tri-14C]  [phe-14C]
8 10

 
0 7.6 cm 0.056 0.354 

mg/kg 0.080
0.141 mg/kg 33.9 39.8%TRR C D G

7.9%TRR 2 15  
 

   
 

   

mg/kg %TRR mg/kg %TRR mg/kg %TRR mg/kg 

[phe-14C]

 

 
 

91  

 1.66 78.1 0.274 12.9 0.270 12.7 2.13 

       0.012 

 
40  

141  

 1.93 54.5 0.791 22.3 0.557 15.7 3.55 
 

       0.029 

 
       0.026 

[tri-14C]

 

 
 

91  

 1.78 60.5 0.439 14.9 0.236 8.0 2.95 

 0.012 10.3 0.110 96.9 0.001 1.3 0.114 

 
40  

141  

 3.64 49.1 2.06 27.8 1.52 20.5 7.41 
 

 0.003 1.4 0.237 98.4 0.001 0.6 0.241 

 0.013 5.0 0.236 88.4 0.003 1.0 0.267 

3  
 

[phe-14C]
124 g ai/ha 6 1 28 3

42 5 56 63
1 70 97

0 7.6 cm
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7.6 15.2 cm 15.2 22.9 cm  
7  

64.7%TRR 5.36 mg/kg
66.3%TRR 0.110 mg/kg C 1.4 3.9%TRR 0.002
0.32 mg/kg D 1.3 1.7%TRR 0.003 0.11 mg/kg  G 0.9%TRR 0.08 
mg/kg B 1.5 1.8%TRR 0.003 0.15 
mg/kg D 0.9 1.1%TRR 0.09 0.9 mg/kg F 1.3 2.1%TRR 0.002

0.17 mg/kg  
10%TRR 13.6%TRR

2 10%TRR
 

0 7.6 cm 0.024 0.038 mg/kg
2 15  

 

  
 

   
mg/kg %TRR mg/kg %TRR mg/kg 

5  
56  

 4.50 84.4 0.55 10.3 5.33 
 0.17 85.2 0.02 11.8 0.20 

 
63  

 5.76 84.2 0.83 12.1 6.84 
 

 0.19 102 0.01 5.0 0.19 

 
70  

 
 0.19 84.2 0.03 12.1 0.22 

 
97  

 6.82 82.3 1.13 13.6 8.29 
 

 0.04 88.6 0.002 5.4 0.04 

 
 0.14 84.2 0.02 12.1 0.17 

 

[tri-14C]
124 g ai/ha 6 1 28 3

42 5 56 63
1 70 97

0 7.6 cm
7.6 15.2 cm 15.2 22.9 cm  
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8  

68.0%TRR 5.25 mg/kg
50.9%TRR 0.103 mg/kg C 0.52 1.63%TRR 0.001 0.126 
mg/kg D 0.74 1.24%TRR 0.002 0.096 mg/kg

B 2.89%TRR 0.224 mg/kg D
8.59%TRR 0.663 mg/kg F 1.29%TRR 0.099 mg/kg

K 19.3%TRR 0.039 
mg/kg  

0 7.6 cm 0.009 0.062 
mg/kg 2 15  

 

  
 

   

mg/kg %TRR mg/kg %TRR mg/kg %TRR mg/kg 

5  
( 56 ) 

 5.13 80.0 0.848 13.2 0.278 4.33 6.42 
 
 0.115 66.0 0.050 28.9 0.005 3.00 0.174 

 
( 63 ) 

 6.89 70.6 1.49 15.3 1.32 13.6 9.73 
 
 0.079 52.4 0.061 40.6 0.003 1.73 0.151 

 
1  

( 70 ) 

 
 0.079 50.2 0.067 42.7 0.003 1.85 0.158 

 
( 97 ) 

 5.92 76.7 1.89 24.5 0.522 6.76 7,72 
 
 0.020 14.5 0.107 77.0 0.003 2.43 0.139 

 
 0.020 15.62 0.092 71.9 0.002 1.57 0.128 

 
 0.112 54.9 0.070 34.4 0.006 2.86 0.203 

 

Red Pontiac [phe-14C]
[tri-14C] 124 g ai/ha 6

1 2 6 4 6
14

0 7.6 cm 7.6 15.2 cm 15.2
20.3 cm  
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9  
2 3 mg/kg

[phe-14C] 27 33%TRR 0.64 1.03 mg/kg [tri-14C]
20 36%TRR 0.59 0.86 mg/kg

C/D  [phe-14C] 30 37%TRR 0.66 1.08 
mg/kg [tri-14C] 29 42%TRR 0.87 1.29 mg/kg

14 J 1%TRR 0.03 mg/kg  
0.02 0.14 mg/kg [tri-14C]

[phe-14C] 2
7

 
0 7.6 cm

14 [phe-14C] 0.127 mg/kg [tri-14C]
0.121 mg/kg 14

35 39%TRR 0.036 0.047 mg/kg
C/D 34 41%TRR 0.043 0.046 mg/kg 6

J 1%TRR 0.001 mg/kg 2 15  
 

   
 

   

mg/kg %TRR mg/kg %TRR mg/kg %TRR mg/kg 
[phe-14C]

 

4  
6  

 2.32 84.5 0.349 12.7 0.135 4.9 2.75 
 ND ND ND ND ND ND 0.03 

 
14  

 2.12 72.4 0.800 27.3 0.199 6.8 2.93 
 ND ND ND ND ND ND 0.02 

[tri-14C] 

 

4  
6  

 2.13 76.5 0.367 13.2 0.139 5.0 2.78 
 ND ND 0.068 97.5 0.002 2.3 0.07 

14
 

 2.02 68.1 0.594 20.0 0.214 7.2 2.97 
 ND ND 0.148 106 0.005 3.6 0.14 

ND  
 

Red Pontiac  [tri-14C]
124 g ai/ha 6 1 2

6 4 6 10

0 7.6 cm 7.6 15.2 cm 15.2 20.9 cm  
10  
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10 71.3%TRR
6.66 mg/kg C 0.78%TRR 0.073 mg/kg D

1.85%TRR 0.173 mg/kg K 78.9%TRR
0.069 mg/kg 1.80%TRR 0.002 

mg/kg C 0.14%TRR 0.0001 mg/kg  
0 7.6 cm

10 0.024 mg/kg 2 15  
 

  
 

   

mg/kg %TRR mg/kg %TRR mg/kg %TRR mg/kg 
1

 
 2.26 101 0.040 1.8 0.034 1.5 2.24 
        

2  
6  

 2.67 86.2 0.443 14.3 0.124 4.0 3.10 
        

4  
6  

 47.72 85.9 0.780 14.2 0.247 4.5 5.49 
 ND ND 0.048 92.9 0.001 1.8 0.052 

 
10  

 7.31 80.0 1.98 21.7 0.420 4.6 9.14 
 0.002 2.1 0.079 90.3 0.002 1.9 0.087 

ND  
 

Red Pontiac [phe-14C]
124 g ai/ha 6 1 2

6 4 6 10
1 2

0 7.6 cm 7.6 15.2 cm 15.2
20.9 cm  

11  
6 10
76.4%TRR

9.47 mg/kg B 1.0%TRR 0.12 mg/kg C 1.1%TRR
0.14 mg/kg D 2.2%TRR 0.27 mg/kg E 3.0%TRR 0.37 mg/kg

F 0.8%TRR 0.10 mg/kg G 0.5%TRR 0.07 mg/kg
E 15.4%TRR 0.002 mg/kg

8.7%TRR 0.001 mg/kg C 3.1%TRR 0.0004 mg/kg
D 3.0%TRR 0.0004 mg/kg  
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0 7.6 cm 10 0.024 
mg/kg 2 15  

 

  
   

mg/kg %TRR mg/kg %TRR mg/kg 
1

 
 3.35 96.3 0.006 1.9 3.48 
      

2  
6  

 6.02 100 0.372 6.2 6.00 
      

4  
6  

 8.97 90.9 0.582 5.9 9.86 
 0.003 51.0 0.003 57.7 0.006 

 
10  

 11.6 93.9 1.20 9.7 12.4 
 0.006 50.2 0.006 51.1 0.012 

 
 

w-911 [phe-14C]
[tri-14C] 128 g ai/ha 56 71

1 21 33

0 7.6 cm 7.6 15.2 cm 15.2 22.9 cm
 

12  
3.20 10.3 mg/kg

(0.135 3.55 mg/kg  
 [phe-14C] [tri-14C]

3.84 3.55 mg/kg
0.135 1.02 mg/kg

 
[phe-14C]

11%TRR 1.13 mg/kg 22%TRR
0.845 mg/kg 15%TRR 0.020 mg/kg C/D
10%TRR 1.03 mg/kg 18%TRR 0.691 mg/kg 13%TRR 0.018 mg/kg

G 3%TRR 0.309 mg/kg 3%TRR 0.115 mg/kg 3%TRR 
0.004 mg/kg  
[tri-14C]
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C D  
0 7.6 cm 0.055 0.086 mg/kg

C/D
2 15  

 

  
 

   

mg/kg %TRR mg/kg %TRR mg/kg %TRR mg/kg 
[phe-14C] 

 
 

 
104

 

 3.82 37.1 3.71 36.0 1.84 17.9 10.3 
 1.45 37.7 0.925 24.1 1.08 28.0 3.84 
 0.049 36.3 0.028 20.7 0.059 43.4 0.135 

[tri-14C] 
 
 

 
104

 

 3.57 50.2 2.19 30.7 1.09 15.3 7.12 
 1.17 33.0 1.23 34.5 0.927 26.1 3.55 
 0.012 1.2 0.758 74.3 0.162 15.9 1.02 

 

[phe-14C]
[tri-14C] 61.8 g ai/ha 43 50 57 64

43 58 94

0 7.6 cm 7.6 15.2 cm 15.2 22.9 cm  
13  

58 6.27 8.70 mg/kg
94 46.7 53.8 mg/kg 4.13 5.20 

mg/kg 0.064 1.4 mg/kg  

[tri-14C]
J 10%TRR 0.14 mg/kg L

20%TRR 0.28 mg/kg B 1%TRR 0.54 
mg/kg D 5%TRR 2.7 mg/kg F 1%TRR 0.54 mg/kg  

[phe-14C] G/I 35%TRR 0.02 mg/kg
B C F 10%TRR  

0 7.6 cm 0.06 mg/kg
2 15  
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mg/kg %TRR mg/kg %TRR mg/kg %TRR mg/kg 
[phe-14C] 

 

 
94  

 24.2 51.8 13.9 29.8 6.49 13.9 46.7 
 1.37 26.4 1.36 26.1 2.11 40.6 5.20 

 ND ND ND1) ND1) 0.052 81.5 0.064 

[tri-14C] 

 

 
94  

 27.0 50.1 14.7 27.4 7.10 13.2 53.8 
 0.962 23.3 1.44 34.8 1.28 31.1 4.13 

 ND ND 0.973 69.5 0.317 22.7 1.4 
ND  
1) 0.02 ppm 35%TRR  

 

27
 [phe-14C] 1.58 10-2 M 160 L

 [tri-14C] 1.48 10-2 M 170 L 7 14
26  

68 86%TRR
14 26 17.7

36.7%TRR D 6.7 14.0%TRR G 0.1 0.4%TRR
[tri-14C] 14 26

K 0.5 1.1%TRR 2 15  
 

B F C D
F G J K L

 
 

[tri-14C] 9.68 mg/kg
/ 30

25
365 / 61 181

 
365 75.0%TAR

                                            
2  



30 

7.26 mg/kg [2] 5.43%TAR 0.526 mg/kg
C D G H [1] 

1.0%TAR 14CO2 365
0.8%TAR 0.077 mg/kg 5.5%TAR 0.532 mg/kg  

/
882 1,190

2 15  
 

[phe-14C] 10 mg/kg
39°25 2.0 2.6 10-5 

W/cm2 30 2.0 4.2 10-5  W/cm2

15  
30 15

13.6 2.1%TAR 83.2 81.7%TAR
91.5 110%TAR  

58.3 35.4%TAR C
1.68 6.02%TAR D 3.01 2.43%TAR

0.34 5.41%TAR  
69.8 23.6

2 15  
 

[tri-14C] 10 mg/kg
39°25 2.0 2.6 10-5 

W/cm2 30 2.0 4.2 10-5  W/cm2

15  
15 2.7%TAR

30 15
103 90.0%TAR 91.3

107%TAR  

50.2 44.3%TAR 17
0.44 7.48%TAR  

39.4 29.1
2 15  

 



31 

4
0.516 g/mL 0.01 M

 
Freundlich Kads 41.7 150

Kadsoc 1,160 10,700
2 15  

 

pH 4.0 pH 7.0 pH 9.0
1 mg/L

50
pH 95

101% 1 2 15  
 

pH 7  [tri-14C] 1.52 mg/L
25.1 0.2 15 52.0 W/m2

300 400 nm  
15

90.9%TAR 0.8 6.3%TAR  
92.1 616

2 15  

[tri-14C] 1 mg/L
25 1 30 33.2 W/m2

300 400 nm  
30 L 41.8%TAR

1.21%TAR C 0.13%TAR D
0.77%TAR  

30 2.04%TAR 0.29%TAR
4.6 19.7

 
C) D)
2 15  



32 

 
14 2 15  

 

    

  250 g ai/ha1) 

3  
 135 
 22 

  0.4 mg/kg2) 

(1  
 56 
 620 

1) 10%  
2)  

 

250 g ai/ha 3
D H

 
D H 1.15

0.02 0.017 mg/kg 2 15  
 

D D+E G
3 5 7

7.89 mg/kg D D+E
31 46 0.02 mg/kg G 0.01 
mg/kg  

J K L 4
1

13.2 mg/kg K 1
1.5 mg/kg L 0 9
0.03 mg/kg J 0.01 mg/kg
2 15 34 35 36  



33 

3 510 g ai/ha
68

2
15  

 

3 375 g ai/ha
327 356

349 356 D D+E H

D D+E
H 2 15  

 

3 1 1 29
30 0 1 1 3 3 10 10  

mg/kg 6
 

10 mg/kg
0.005 g/g  

D 3 10 mg/kg 1 mg/kg
 

10 mg/kg D 0.020 g/g 0.30 g/g
0.044 g/g 0.072 g/g 10 mg/kg D

2 0.005 0.009 g/g 8 15  
 

3 1 1 29
30 0 1 1 5 5 15 15  

mg/kg 6
 

5 15 mg/kg  
D 5 15 mg/kg 1 mg/kg
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15 mg/kg
D 0.04 g/g 0.57 g/g 0.12 g/g

 
15 mg/kg D 2 0.012 g/g

5 15 mg/kg J 0.017 0.04 g/g
8 15  

 

28 0 0.3
0.3 1 1 3 3 10 10  mg/kg

6  

0.01 g/g  
D 1 3 10 mg/kg

3 10 mg/kg 9 0.037 0.13 g/g
1 mg/kg 0.01 g/g

D  
10 mg/kg J 0.012 g/g

0.005 g/g 0.02 g/g 0.022 g/g  
J 1 3 10 mg/kg 0.007 g/g 0.020 

g/g 0.060 g/g 6 8 15  
 

D
15 7  

1
 

 

  
55.1 kg  

1 6  
16.5 kg

 
58.5 kg  

 
56.1 kg

 
g/ /  90.8 37.7 63.5 119 
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16 2 15  
 

   
 

* 
(mg/kg )
( ) (mg/kg )

 
(mg/kg   

 

   10 
 10 

0 400 600
890 1,340

2,000 
 

 400 
600 mg/kg

 

 

  12 
0 100 300

1,000 
 

300 1,000 

1,000 mg/kg

 

 
 8

10 

0 0.3 1 3
10 

 
0.3 1.0 

1.0 mg/kg

 

   8 
0 100 300

1,000 
 

300 1,000 
1,000 mg/kg

   3 0 1,000  1,000  
1,000 mg/kg

 

 

 
( )   4 

10-7 10-6

10-5 10-4 10-3

g/mL  
10-6 g/mL 10-5 g/mL 

 
10-5 ACh

His  

 
(    5 

10-7 10-6

10-5 10-4 10-3

g/mL  
10-6 g/mL 10-5 g/mL 

 
10-5

 

   12 0 100 300
1,000 1,000 >1,000 

 

   9
10 

0 100 300
1,000 1,000 >1,000 

 

* 0.5%CMC  
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17
2 15 27  

 

  
LD50 mg/kg  

 
  

1) SD  
5  1,450 1,450 

1,000 mg/kg

 
 

2,000 mg/kg ( )
 

3,000 mg/kg
 

/
 

1,000 mg/kg  

2) ICR  
10  1,410 1,040 

400 mg/kg
 

600 mg/kg
890 mg/kg  

 

600 mg/kg  
890 mg/kg  

3) 
Tif:MAGf 

 
5  

>2,000 >1,000 

1,000 mg/kg

 
2,000 mg/kg

 
2,000 mg/kg  
1,000 mg/kg  

4) NZW  
5  >2,010 >2,010  

 SD  
5  

LC50 mg/m3  
 

 >3,290 >3,290 
1) 3% 1% 80  
2) 0.5%CMC ( 80  
3)  
4)  

 
-2 C E
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18 2 15  

  LD50 mg/kg     

 

ICR 
 

 5  
 985  

/
 

804 mg/kg  

 

ICR 
 

 5  
 1,660 

 
/

/ /

 
965 mg/kg  

 
-2* 

SD 
 

 
5  

>2,000 500 2,000  
2,000 mg/kg  

C 

ICR 
 

 
5  

>5,000 >5,000  

D 
ICR 

 
 5  

2,310   
 

2,000 mg/kg  
* -2 0.5%CMC  
/  

 

Wistar 10 0 25 200
2,000 mg/kg 1.0%CMC

 
19  

200 mg/kg 2,000 mg/kg
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25 mg/kg 200 mg/kg
2 15  

 

   
2,000 mg/kg   

 

 
 

 

 
Tail-flick  

 
200 mg/kg   200 mg/kg  

 25 mg/kg   
 

NZW

 
Hartley Buehler

2 15 28 29  

Wistar 10 0 40 250 1,500 
ppm 20 90

1,500 ppm 4 10
90 4  

 

 40 ppm 250 ppm 1,500 ppm 
 

(mg/kg / ) 
3.3 19.9 121 
3.5 21.4 129 

 
21  

1,500 ppm 3 ALP
 

1,500 ppm
250 ppm 19.9 mg/kg / 21.4 mg/kg

/ 2 15  
                                            
3  
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1,500 ppm 2  

5  
2  

ALP TP  
 

5  
4  
2  

ALP  
 

250 ppm    

SD 10 0 20 200 750 1,500
3,000 ppm 22 90

 
 

 20 ppm 200 ppm 750 ppm 1,500 ppm 3,000 ppm
 

(mg/kg / ) 
 1.34 13.0 50.7 105 214 
 1.67 16.7 65.7 131 275 

 
23  

750 ppm 200 ppm
200 ppm 13.0 

mg/kg / 20 ppm 1.67 mg/kg /
11 15  
 

   
3,000 ppm 0 13

 
0 13

 

 

1,500 ppm  BUN  
 

0 13
RBC Hb Ht  

a 
750 ppm  RBC Hb Ht  

 
 

200 ppm  200 ppm  
 

0 13
20 ppm  

 
a 1,500 ppm  
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ICR 12 0 30 250 2,000 ppm
24 90  

 

 30 ppm 250 ppm 2,000 ppm 
 

(mg/kg / ) 
3.91 34.8 269 
4.42 37.2 321 

 
25  

250 ppm
30 ppm 3.91 mg/kg / 4.42 mg/kg

/ 2 15  

   
2,000 ppm ALT  

T.Chol  
pH § 

 

1
1  

 
AST ALT  
TP T.Chol  

pH § 
 

250 ppm  8  
 

AST 250 ppm TP
 

 
 

 
 

 

30 ppm   
 

 

3 0 100 1,000 3,000
6,000 ppm 26 28

 
 

 100 ppm 1,000 ppm 3,000 ppm 6,000 ppm 
 

(mg/kg / ) 
 3.61 31.3 96.6 158 
 3.34 34.8 111 204 
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27  
1,000 ppm 3,000 ppm

100 ppm 3.61 
mg/kg / 1,000 ppm 34.8 mg/kg /

2 15  
 

   
6,000 ppm 1  

PLT  
ALP  

 

1  
1  

PLT  
 

3,000 ppm  5
 

5
ALP  

 
 

3,000 ppm 
 

1,000 ppm  1  1,000 ppm  
 100 ppm  

 
3,000 ppm  

 

Wistar 12 0 40 250 1,500 ppm
28 90  

 

 40 ppm 250 ppm 1,500 ppm 
 

(mg/kg / ) 
2.8 17.3 107 
3.2 19.5 120 

 
29  

1,500 ppm
250 ppm 17.3 mg/kg

/ 19.5 mg/kg /  
1,500 ppm

250 ppm 17.3 mg/kg / 1,500 
ppm 120 mg/kg / 2 15  

 
 
 



42 

   
1,500 ppm 2  

2
 

3  
9

 
250 ppm    

 

Wistar 10 0 10 100 1,000 
mg/kg / 28  

1,000 mg/kg / T.Bil Glob
A/G

100 mg/kg / 15 29  
 

NZW 5 0 10 100 1,000 mg/kg
/ 28  

30  
1,000 mg/kg / 100 mg/kg

/ 100 
mg/kg / 10 mg/kg / 2 15  

 

   
1,000 mg/kg /   

 
 

 
Neu  
Lym  
T.Bil  

 
 

 
100 mg/kg /  100 mg/kg /  

 
 

10 mg/kg /   
 

5 0 20 100 500 1,500 
ppm 31 1  
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 20 ppm 100 ppm 500 ppm 1,500 ppm 
 

(mg/kg / ) 
 0.71 3.4 16.4 51.2 
 0.63 3.7 19.4 44.3 

 
32  

28 10.(4)
 

500 ppm ALP
100 ppm 3.4 mg/kg / 3.7 mg/kg

/ 2 15  
 

   
1,500 ppm  1
500 ppm  ALP  1

 
100 ppm    

 
 

SD 80 90
10 0 10 20 500 2,500 ppm

33 2 /  
 

 10 ppm 20 ppm 500 ppm 2,500 ppm 
 

(mg/kg / ) 
 0.48 0.96 24.1 124 
 0.64 1.27 32.8 170 

 
34  

 
500 ppm PLT

20 ppm 0.96 mg/kg /
1.27 mg/kg / 2
15  
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2,500 ppm 1

Ht WBC MCV  
MCH MCHC  
Alb A/G  
Glob  

 

1
RBC Hb Ht WBC
MCV  
MCHC  

 
 

500 ppm  1
PLT  

 

1
 

 
20 ppm    
 

ICR 60 70 0 10 30 300 2,500/3,000
4,500 ppm 35 18

53 10 53
2,500/3,000 ppm 10 4,500 ppm 10 4

 
 

 10 ppm 30 ppm 300 ppm 2,500/3,000 
ppm 4,500 ppm

 
(mg/kg / ) 

 1.51 4.56 46.3 423 819 
 1.90 5.63 57.8 513  

2 3  
 

36
37  

4,500 ppm 2 3 11
2,500/3,000 ppm 3,000 ppm

1 15 2
2,500 ppm  
4,500 ppm 2,500/3,000 ppm 4,500 

ppm  
300 ppm

30 
ppm 4.56 mg/kg / 5.63 mg/kg / 2
15  
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4,500 ppm* Eos  

ALP  
2 3

 
2,500/3,000 ppm

 
1  

ALT  
 

/  
 

1  
Neu  
Lym Eos  
ALT SDH  

 
 

300 ppm  1  
SDH  

 

 
 

 
30 ppm    

* 3  
 

(ppm) 
  

0 10 30 300 2,500/
3,000 4,500 0 10 30 300 2,500/

3,000
 70 60a 60 60 70 70 60 60a 60 60 70 
 4/70 10/60 8/60 9/60 13/70* 20/70** 0/60 0/60 0/60 1/60 16/70**

 1/70 0/60 1/60 0/60 5/70 13/70* 0/60 0/60 1/60 0/60 4/70 
a 1 * P<0.05 ** P<0.01 Fisher  

 

SD 30 0 25 250 2,500 ppm
38 2  

 

 25 ppm 250 ppm 2,500 ppm 

 
(mg/kg / ) 

P  
1.79 17.7 172 
1.99 19.6 192 

F1  
1.55 15.9 170 
1.76 17.9 185 

 
39  

2,500 ppm
2,500 ppm 4

250 
ppm P 17.7 mg/kg / P 19.6 mg/kg / F1 15.9 mg/kg
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/ F1 17.9 mg/kg /
2 15  

 

 
P F1 F1 F2 

    

 

2,500 ppm 
 

1  
 

1
 

1  
 

1
250 ppm      

 

2,500 ppm  
4  
 

 
 

 
 

 
 

250 ppm      
 

SD 25 6 15 0 2 20 100
200 mg/kg / 0.5%CMC  

100 mg/kg / 7
6 15 7  

200 mg/kg /

 
20 mg/kg / 100 mg/kg

/ 2 15  
 

NZW 19 7 19 0 1 25
75 mg/kg /  

75 mg/kg / 1 18 2
18 24 7 10

7 10  
75 mg/kg / 1 1

1
 

75 mg/kg /
75 mg/kg /
25 mg/kg /

2 15  
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TK
UDS

 
 

40

2 15 31 32  
 

   

 
 

TA98 TA100  
TA1535 TA1537  

WP2 uvrA  

340 5,447 g/ +/-S9  
85 1,362 g/ +/-S9  
156 5,000 g/ +/-S9  
WP2 A TA98 TA100  
1.56 100 g/ +/-S9  
TA1535 TA1537  

 

 
L5178Y/TK+/-  

8 80 g/mL -S9  
15 150 g/mL -S9  
12 120 g/mL -S9  
5 50 g/mL +S9  
3 30 g/mL +S9  

 
 2.5 40.0 g/mL +/-S9  

 

 5 75 g/mL -S9  
5 62 g/mL +S9  
1 10 g/mL -S9  
5 50 g/mL +S9  

 
 

 
CHO  

22.0 34.4 g/mL -S9  
34.4 67.1 g/mL +S9  
22.0 34.4 g/mL -S9  
34.4 83.9 g/mL +S9  

1)

 

 
CHO  

26.3 59.3 g/mL -S9  
11.7 26.3 g/mL +S9  
2.3 11.7 g/mL -S9  
7.8 17.6 g/mL +S9  

1)

UDS   0.25 31.25 g/mL 
UDS   0.46 50 g/mL 
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UDS   0.08 10 g/mL 

 

Tif:MAGf  
 
8  

1,600 mg/kg
16 24 48

 
400 1,600 mg/kg

24  

 

 
 
3  

250 1,000 mg/kg / 2
24

 
+/-S9  
1)  

 
C D G

 
41 2 15  

 

    

C 

 

 
TA98 TA100  

TA1535 TA1537  

WP2 A  

51.2 5,000 g/mL(+/-S9) 
156 5,000 g/mL(+/-S9) 

D 2.5 160 g/mL(+/-S9) 

G 31.3 2,000 g/mL(+/-S9) 

+/-S9  
 

28
3 18

42  
 

 1 8  9 21  9 63  64 127  
(ppm) 6,000 3,000 3,000 4,000 

1  
1  

 61.6  106 124 
 36.1  83 109 

2  
2  

 53.9 103   
 33.5 103   

/  

1 1 1 6 9 2 10
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2 14
1 6,000 ppm 2

 

 

28

2 15  
 

28

Hisex 9 5 3
0 5,000 ppm 376 mg/kg /

442 mg/kg / 56
2,4- 2,500 ppm  

3 1

2

1  

11 15  
 

18
2 /

11.(2)
ICR

9 14 0 1 10 100 400 
mg/kg / 0.5%CMC

4 PB
3- 3-MC NAF
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43  

MORPHINE 1-NAPHTHOL FAD GST

7 -
 

testosterone hydroxylase lauric acid hydroxylase
 

Type
400 mg/kg / NAF

PB 3-MC 400 mg/kg /
 

Cyp1a
Cyp3a 400 mg/kg / Cyp4a

 
400 mg/kg /

 
100 mg/kg / /

2 15  



51 

  PB 3-MC NAF 
(40 mg/kg / ) (80 mg/kg / ) (50 mg/kg / )

400 
 mg/kg

/  

mEH  
16 -OH-T  

P450  
mEH
1-NAPHTOL
EROD PROD

11-OH  
6 -OH-T
15 -OH-T
6 -OH-T
16 -OH-T

T
 

P450  
EROD  
PROD  
12-OH  
15 -OH-T
6 -OH-T
16 -OH-T

T
 

 
mEH
1-NAPHTOL
11-OH 12-OH

FAD  
6 -OH-T
15 -OH-T
6 -OH-T
7 -OH-T
16 -OH-T

T
 

100 
mg/kg

/
 

P450  
EROD 11-OH

 
2 -OH-T
16 -OH-T

T  
10 

mg/kg
/

 

 

1 
mg/kg

/  
 

PROD  
12-OH 1

10 mg/kg /
 

6 -OH-T
15 -OH-T
6 -OH-T

 
T   -OH-T  
 

ICR 10 0 20 200 1,000 1,500 
ppm 44 28

10 10 mg/kg
/  

 

 20 ppm 200 ppm 1,000 ppm 1,500 ppm 
 

(mg/kg / )  3 35 177 247 
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1,000 ppm 4

 
1,000 ppm IgM

IgM  
15 33  

                                            
4  
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14C

0.5 4 Tmax 88.1 91.5%
41.6 59.4% 48 75 98%TAR

120 90 102%TAR
10%TAR

F N B D M
 

14C

[tri-14C]
K 19.3%TRR 78.9%TRR

E 15.4%TRR C/D 13%TRR
[phe-14C] G/I 35%TRR  

D D+E G
7.89 mg/kg D

D+E 0.02 mg/kg G
J K L

13.2 mg/kg
K 1.5 mg/kg L 0.03 mg/kg
J  

0.012 0.028 g/g D 0.001 0.13 g/g

D  

 
18
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D  
45

46  
2

/ 0.96 mg/kg /
100 0.0096 mg/kg / ADI

 

25 mg/kg
100 0.25 mg/kg

ARfD
25 mg/kg /  

 
ADI 0.0096 mg/kg /  

ADI  /  
  

 2  
  
 0.96 mg/kg /  
 100 

 
ARfD 0.25 mg/kg  

ARfD   
  

  
 25 mg/kg  
 100 
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(mg/kg /
) 

( mg/kg / )  

JMPR *  
 

 
( ) 

 90
 

0 40 250
1,500 ppm 

20 
 
 

3.3 
3.5 

 

ALP  

19.9 
21.4 

 

 

3.3 
3.5 

 
ALP

 

0 3.3
19.9 121 

0 3.5
21.4 129 

90
 

0 20 200
750 1,500
3,000 ppm 

13.0 
16.7 

 
 
 

 13.0 
1.67 

 

 

 

1.34 
1.67 

 

 
 

0 1.34
13.0 50.7
105 214 

0 1.67
16.7 65.7
131 275 

90
 

0 40 250
1,500 ppm 

2.8 
 

 

  
17.3 
120 

 

 

 
 

 
17.3 
19.5 

 

 

 
 

17.3 
19.5 

 

 

 

0 2.8
17.3 107 

3.2 19.5
120 

2 /

 

0 10 20
500 2,500 
ppm 

1.0 
 

PLT

 
 

1 
 

 
 

0.96 
1.27 

 

 
 
 

0.96 
1.27 

 

 
 
 

0 0.48
0.96 24.1
124 

0 0.64
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1.27 32.8
170 

  
 

2  0 25 250
2,500 ppm 

P 11.5 
P 13.3 
F1 14.1 
 
P

 
F1

 
 
 
 
 
 
 
 
 

 

12.5 
 

 
 
 
 
 
 
 
 
 
 
 

 

 
P 17.7 
P 19.6 
F1 15.9 
F1 17.9 
 

 

 
 

 

4
 

 
 

 

P 17.7 
P 19.6 
F1 15.9 
F1 17.9 
 
P

 
F1 4

 
 
 
 
 
 
 
 

 

P 0 1.79
17.7 172 
P 0 1.99
19.6 192 
F1 0 1.55
15.9 170 
F1 0 1.76
17.9 185 

 0 2 20 100
200 

20
100 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

20
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

20 
100 

 

 
 

 

20 
100 
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90

 
0 30 250
2,000 ppm 

 3.3 
 

3.91 
4.42 

 

 
 

3.91 
4.42 

 

 
 

0 3.91
34.8 269 

0 4.42
37.2 321 

18
 

0 10 30
300
2,500/3,000
4,500 ppm 

4.7 
 

 
 
 

 

5 
 

ALP

 
 

 

4.56 
5.63 

 

 

 
 

/
 

4.56 
5.63 

 

 

 
 
 

/
 

0 1.51
4.56 46.3
423 819 

0 1.90
5.63 57.8
513  

  0 1 25 75 25
75 

 

 

 
 

 

25
75 

 
 
 
 
 
 

 

25 
25 

 
 

 
 
 
 

 

25 
75 

 

 
 
 

 
 

 
28

 
0 100 1,000
3,000 6,000 
ppm 

31.3 
 

ALP  

35 
 

ALP

 

3.61 
34.8 

 
 

 

3.61 
34.8 

 

 

0 3.61
31.3 96.6
158 

0 3.34
34.8 111
204 

1 0 20 100   3.4 3.4 
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 500 1,500 
ppm 

3.7 
 

ALP  

 

3.7 
 

ALP

 

0 0.71
3.4 16.4 51.2

0 0.63
3.7 19.4 44.3

ADI NOAEL 1
SF 100 
ADI 0.01 

NOEL 1 
SF 100 
ADI 0.01 

NOAEL 0.96 
SF 100 
ADI 0.0096 

NOAEL 0.96
SF 100 
ADI 0.0096 

ADI  2
/

 

2
/

 

2
/

 

2
/

 

* NOEL  
ADI SF NOAEL  
/  
1)  
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mg/kg
mg/kg /  

1) 
mg/kg mg/kg /  

 

 0 1,000 2,000
3,000 

 
 

 

 
0 25 200 2,000 25 

 
 

 0 2 20 100 200 100 
 

7 8
 

 

 0 400 600 890
1,340 2,000 

 
 

 
 1,000 2,000  

 
 

 
 0 1 25 75 25 

 
7 10  

ARfD NOAEL 25 
SF 100 
ARfD 0.25 

ARfD   

ARfD SF NOAEL  
 

1)  
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/ /  
   

B 
 

(OH-CGA 169374) 
1-{2-[2- -4-(4- )

]-4- -1,3- -2- }-1 -1,2,4-
 

C  
(CGA 205734) 

1-[2- -4-(4- ) ] 
-2-(1 -1,2,4- -1- )  

D  
(CGA 205375) 

1-[2- -4-(4- ) ] 
-2-(1 -1,2,4- -1- )  

E D   

F  
(OH-CGA 205375) 

1-[2- -4-(4- )
]-2-( -1,2,4- -1- )

 

G  
(CGA 189138) 

2- -4-(4- )  

H  
(CGA 190978) 

-2- -4-(4- )
 

I  
2- -4-(4- )

 

J  
(CGA71019) 

1 -1,2,4-  

K  
CGA131013  

1 -1,2,4-  

L  
(CGA 142856) 

1 -1,2,4-  

M 

3- -4-
 

1-{2-[2- -4-(3- -4- )
]-4- -1,3 -2-

}-1 -1,2,4-  
 

N 3- -4-
 

1-[2- -4-(3- -4- )
]-2-(1 -1,2,4- -1- )  

O 

 
(OH-acetic 
acid-169374) 
 (NOA448731) 

2- -4-(4- )-2-  

-2   
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A/G  /  
ai active ingredient  

Alb  
ACh  
ALP  

ALT  
= GPT  

AST  
= GOT  

AUC  
Bil  

BUN  
Cmax  
CMC  
Eos  

EROD -  
FAD -  
Glob  
Glu  
Hb  

GST  
His  
Ht PCV  

IgM M 
LC50  
LD50  
Lym  
Neu  

MCH  
MCHC  
MCV  
PHI  
mEH  
PLT  

PROD -  
PT  

RBC  
SDH  
T1/2  



62 

TAR  
T.Bil  
TG  
Tmax  
TP  

TRR  
WBC  
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[ ] 

  

 

(g ai/ha) ( )
PHI
( )

(mg/kg) 
  

    

 
 
 

1990  

1 125EC 3 
21 0.01 0.01 0.01 0.01 
29 <0.01 <0.01 <0.01 <0.01 
45 0.02 0.02 <0.01 <0.01 

1 125EC 3 
21 0.01 0.01 <0.01 <0.01 
29 0.02 0.02 <0.01 <0.01 
44 0.01 0.01 <0.01 <0.01 

 
 
 

1990  

1 125EC 3 
21 0.06 0.06 0.07 0.07 
29 0.03 0.03 0.08 0.08 
45 0.05 0.04 0.02 0.02 

1 125EC 3 
21 0.39 0.38 0.19 0.18 
29 0.22 0.22 0.06 0.06 
44 0.10 0.10 0.03 0.03 

 
 
 

1991  

1 125EC 3 
21 0.04 0.04 0.02 0.02 
29 0.07 0.06 0.01 0.01 
44 0.01 0.01 0.02 0.02 

1 125EC 3 
21 0.02 0.02 <0.01 <0.01 
28 0.02 0.02 <0.01 <0.01 
35 <0.01 <0.01 <0.01 <0.01 

 
 
 

1991  

1 125EC 3 
21 0.38 0.38 0.27 0.27 
29 0.33 0.32 0.43 0.42 
44 0.17 0.17 0.22 0.22 

1 125EC 3 
21 0.13 0.12 0.17 0.16 
28 0.07 0.07 0.11 0.11 
35 0.06 0.06 0.04 0.04 

 
 
 

2001  

1 125EC 3 
21 <0.01 <0.01 <0.01 <0.01 
28 <0.01 <0.01 <0.01 <0.01 

1 125EC 3 
21 0.01 0.01 0.01 0.01 
28 0.01 0.01 <0.01 <0.01 

 
 
 

2003  

1 170EC 3 21 <0.05 <0.05 <0.05 <0.05 
28 <0.05 <0.05 <0.05 <0.05 

1 170EC 3 21 <0.05 <0.05 <0.05 <0.05 
28 <0.05 <0.05 <0.05 <0.05 

 
 
 

2006  

1 100
150WDG 3 14 0.04 0.04 0.04 0.04 

1 100
150WDG 3 14 <0.01 <0.01 <0.01 <0.01 
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[ ] 
  

 

(g ai/ha) ( )
PHI
( )

(mg/kg) 
  

    

 
 
 

2006  

1 150WDG 3 
1 2.80 2.74 3.53 3.46 
7 1.82 1.82 1.76 1.72 
14 0.57 0.57 0.82 0.80 

1 150WDG 3 
1 1.77 1.74 1.31 1.30 
7 1.57 1.56 1.09 1.08 
14 1.06 1.04 0.89 0.88 

 
 
 

2007  

1 100
150WDG 3 

1 0.13 0.12 0.11 0.10 
7 <0.05 <0.05 0.07 0.06 
14 <0.05 <0.05 <0.05 <0.05 

1 100
150WDG 3 

1 0.06 0.06 <0.05 <0.05 
7 0.09 0.09 0.06 0.06 
14 <0.05 <0.05 <0.05 <0.05 

 
 
 

2007  

1 150WDG 3 

1 0.17 0.17 0.18 0.16 
7 0.14 0.14 0.15 0.14 
14 0.11 0.11 0.12 0.12 
21 0.06 0.06 0.07 0.06 

1 150WDG 3 

1 0.11 0.11 0.13 0.12 
7 0.09 0.09 0.10 0.10 
14 0.11 0.10 0.09 0.08 
21 0.06 0.06 0.05 0.04 

 
 
 

2005  

1 100WDG 3 
1 0.27 0.27 0.33 0.32 
7 0.22 0.22 0.24 0.22 
14 0.12 0.12 0.07 0.07 

1 100WDG 3 
1 0.53 0.53 0.47 0.46 
7 0.21 0.20 0.20 0.20 
14 0.02 0.02 0.03 0.02 

 
 
 

2005  

1 65
100WDG 3 

1 0.03 0.03 0.06 0.06 
7 <0.01 <0.01 <0.01 <0.01 
14 <0.01 <0.01 <0.01 <0.01 

1 65
100WDG 3 

1 0.09 0.09 0.11 0.11 
7 0.02 0.02 0.03 0.03 

14 <0.01 <0.01 <0.01 <0.01 

 
 
 

2004  

1 100
125WDG 3 

1 0.07 0.07 0.05 0.05 

3 0.04 0.04 0.03 0.03 

7 0.02 0.02 0.02 0.02 
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[ ] 
  

 

(g ai/ha) ( )
PHI
( )

(mg/kg) 
  

    

 
 
 

2004  

1 100
125WDG 3 

1 0.06 0.06 0.03 0.03 
3 0.04 0.04 0.03 0.03 

7 <0.01 <0.01 <0.01 <0.01 

 
 
 

2007  

1 150
265WDG 3 

1 0.05 0.05 0.04 0.04 
3 0.01 0.01 0.02 0.02 
7 <0.01 <0.01 <0.01 <0.01 

1 150
265WDG 3 

1 0.07 0.06 0.06 0.06 
3 0.02 0.02 0.01 0.01 
7 <0.01 <0.01 <0.01 <0.01 

 
 
 

2005  

1 150WDG 3 
3 0.05 0.05 0.07 0.07 
7 0.06 0.06 0.03 0.03 

1 150WDG 3 
3 0.09 0.09 0.08 0.08 
7 0.04 0.04 0.05 0.05 

 
 
 

1996  

1 150WP 3 
1 <0.01 <0.01 <0.01 <0.01 
3 <0.01 <0.01 <0.01 <0.01 
7 <0.01 <0.01 <0.01 <0.01 

1 150WP 3 

1 <0.01 <0.01 <0.01 <0.01 
3 <0.01 <0.01 <0.01 <0.01 

7 <0.01 <0.01 0.02 0.02 

 
 
 

1997  

1 150
206WP 3 

1 <0.01 <0.01 <0.01 <0.01 
3 <0.01 <0.01 <0.01 <0.01 
7 <0.01 <0.01 <0.01 <0.01 

1 150
206WP 3 

1 <0.01 <0.01 <0.01 <0.01 
3 <0.01 <0.01 <0.01 <0.01 
7 <0.01 <0.01 <0.01 <0.01 

 
 
 

1988  

1 250
300WP 3 

14 0.23 0.23 0.16 0.16 
21 0.23 0.23 0.22 0.22 

31 0.05 0.05 0.06 0.06 

45 0.06 0.06 0.06 0.06 

1 250
300WP 3 

14 0.18 0.18 0.27 0.26 

21 0.09 0.08 0.16 0.16 

30 0.03 0.02 0.04 0.04 
45 0.03 0.02 0.02 0.02 
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[ ] 
  

 

(g ai/ha) ( )
PHI
( )

(mg/kg) 
  

    

 
 
 

1990  

1 250WP 2 

21 0.08 0.08 0.11 0.10 
30 0.09 0.08 0.07 0.06 
45 0.03 0.03 0.03 0.03 
60 0.02 0.02 0.02 0.02 

1 250WP 3 

21 0.12 0.11 0.19 0.18 
30 0.07 0.06 0.11 0.10 
45 0.03 0.02 0.05 0.04 
60 0.03 0.03 0.04 0.04 

1 250WP 2 

21 0.10 0.10 0.09 0.09 
30 0.04 0.04 0.08 0.08 
45 0.05 0.04 0.04 0.04 
60 0.02 0.02 0.04 0.04 

1 250WP 3 

21 0.12 0.12 0.07 0.07 
30 0.07 0.06 0.09 0.09 
45 0.02 0.02 0.02 0.02 
60 0.02 0.02 0.06 0.06 

 
 
 

1991  

1 250WP 2 
45 0.02 0.02 0.02 0.02 
60 0.03 0.02 <0.01 <0.01 

1 250WP 2 
45 0.01 0.01 0.02 0.02 
59 0.02 0.02 <0.01 <0.01 

 
 
 

1991  

1 250
300WP 

2 
45 0.04 0.04 0.03 0.03 
60 0.05 0.05 0.03 0.03 

3 
28 0.06 0.06 0.17 0.16 
43 0.14 0.14 0.11 0.10 

1 250
300WP 

2 
45 0.02 0.02 0.04 0.04 
60 <0.01 <0.01 <0.01 <0.01 

3 
31 0.07 0.07 0.09 0.08 

46 0.07 0.07 0.15 0.14 

 
 
 

1988  

1 250WP 3 
14 0.04 0.04 0.02 0.02 
31 <0.01 <0.01 0.01 0.01 
45 <0.01 <0.01 <0.01 <0.01 

1 250WP 3 
14 0.16 0.16 0.17 0.16 
30 0.07 0.06 0.10 0.10 
45 0.04 0.04 0.03 0.03 
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[ ] 
  

 

(g ai/ha) ( )
PHI
( )

(mg/kg) 
  

    

 
 
 

1990  

1 250WP 

2 45 <0.01 <0.01 <0.01 <0.01 
60 <0.01 <0.01 <0.01 <0.01 

3 21 0.05 0.04 0.04 0.04 
30 0.03 0.02 0.03 0.03 

3 30 0.05 0.04 0.02 0.02 
45 0.01 0.01 0.01 0.01 

1 250WP 
2 

21 0.15 0.14 0.12 0.12 
30 0.12 0.12 0.11 0.11 
45 0.02 0.02 0.02 0.02 
60 0.01 0.01 0.01 0.01 

3 30 0.14 0.14 0.09 0.08 
45 0.05 0.05 0.05 0.05 

 
 
 

1991  

1 250WP 3 30 0.04 0.04 0.06 0.06 
45 0.03 0.02 0.04 0.04 

1 0.4/ WP 3 30 0.12 0.12 0.24 0.24 
45 0.08 0.07 0.15 0.15 

 
 
 

2006  

1 225
350WDG 3 7  0.14 0.14 

14 0.13 0.12 

1 225
350WDG 3 7  0.17 0.17 

14 0.06 0.06 

 
 
 

1990 1991
 

1 175
200WP 3 

14 <0.01 <0.01 <0.01 <0.01 
21 <0.01 <0.01 <0.01 <0.01 
30 <0.01 <0.01 <0.01 <0.01 
45 <0.01 <0.01 <0.01 <0.01 

1 175
200WP 3 

14 <0.01 <0.01 <0.01 <0.01 
21 <0.01 <0.01 <0.01 <0.01 
30 <0.01 <0.01 <0.01 <0.01 
45 <0.01 <0.01 <0.01 <0.01 

 
 
 

1990 1991
 

1 175
200WP 3 

14 0.17 0.16 0.17 0.16 
21 0.15 0.14 0.15 0.15 
30 0.08 0.08 0.11 0.10 
45 <0.02 <0.02 <0.02 <0.02 

1 175
200WP 3 

14 2.01 1.98 1.36 1.34 
21 1.37 1.36 1.67 1.61 
30 0.89 0.84 1.43 1.39 

45 0.16 0.16 0.16 0.15 
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[ ] 
  

 

(g ai/ha) ( )
PHI
( )

(mg/kg) 
  

    

 
 
 

1995  

1 250
350WP 3 

1 <0.01 <0.01 <0.01 <0.01 
4 <0.01 <0.01 0.04 0.04 
7 <0.01 <0.01 <0.01 <0.01 

1 250
350WP 3 

1 <0.01 <0.01 0.04 0.04 
3 <0.01 <0.01 0.03 0.03 
7 <0.01 <0.01 0.03 0.03 

 
 
 

1995  

1 250
350WP 3 

1 2.84 2.81 0.93 0.87 
4 2.10 2.04 0.95 0.94 
7 1.61 1.58 0.68 0.64 

1 250
350WP 3 

1 2.72 2.68 2.64 2.57 
3 2.28 2.22 1.13 1.02 
7 2.05 2.00 1.35 1.26 

 
 
 

2004  

1 200WDG 2 
1 

 
0.2 0.2 

7 0.2 0.2 
14 0.2 0.2 

1 200WDG 2 
1 

 
0.3 0.3 

7 0.3 0.3 
14 0.2 0.2 

 
 
 

2005  

1 200
250WDG 3 

1 
 

0.4 0.4 
7 0.2 0.2 
14 0.2 0.2 

1 200
250WDG 3 

1 
 

0.5 0.5 
7 0.3 0.3 
14 0.1 0.1 

 
 
 

2004  

1 150
250WDG 2 

1 
 

<0.1 <0.1 
7 <0.1 <0.1 
14 <0.1 <0.1 

1 150
250WDG 2 

1 

 

0.1 0.1 

7 <0.1 <0.1 

14 <0.1 <0.1 

 
 
 

1994  

1 133
167WP 3 

7 0.16 0.16 0.09 0.09 

14 0.05 0.04 0.05 0.05 

21 0.15 0.14 0.11 0.11 
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[ ] 
  

 

(g ai/ha) ( )
PHI
( )

(mg/kg) 
  

    

 
 
 

1994  

1 133
167WP 3 

7 0.24 0.23 0.24 0.24 
14 0.03 0.02 0.06 0.06 

21 0.06 0.06 0.05 0.04 

 
 
 

2008  

1 150
200WDG 3 

1 1.19 1.16 1.16 1.14 
3 1.01 0.99 0.96 0.94 
7 0.73 0.73 0.62 0.60 

1 150
200WDG 3 

1 0.40 0.38 0.41 0.41 
3 0.43 0.42 0.40 0.38 
7 0.28 0.28 0.21 0.20 

 
 
 

1996  

1 250
350WP 3 

1 0.74 0.72 0.73 0.68 
3 0.49 0.48 0.60 0.56 
7 0.21 0.20 0.31 0.30 
14 0.09 0.08 0.12 0.12 

1 250
350WP 3 

1 0.27 0.26 0.36 0.34 
3 0.26 0.26 0.32 0.27 
7 0.16 0.16 0.19 0.18 
14 0.08 0.08 0.12 0.12 

 
 
 

1997  

1 350WP 3 

1 1.36 1.32 1.31 1.29 
3 1.24 1.23 1.39 1.33 
7 0.96 0.94 1.11 1.00 
14 0.53 0.50 0.48 0.48 

1 350WP 3 

1 0.30 0.30 0.21 0.21 
3 0.30 0.28 0.18 0.18 
7 0.21 0.20 0.16 0.16 
14 0.23 0.22 0.14 0.14 

 
 
 

2004  

1 100
128WDG 3 

1 0.5 0.5 0.6 0.6 
3 0.4 0.4 0.3 0.3 
7 0.3 0.3 0.3 0.3 

1 100
128WDG 3 

1 0.6 0.6 0.6 0.6 
3 0.5 0.5 0.3 0.3 
7 0.3 0.3 0.3 0.2 

 
) 

 
2007  

1 100WDG 3 
1 0.6 0.6 0.6 0.6 
3 0.3 0.3 0.5 0.4 
7 0.3 0.2 0.3 0.3 

1 100WDG 3 
1 0.5 0.5 0.5 0.5 
3 0.3 0.3 0.4 0.4 
7 0.2 0.2 0.2 0.2 
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[ ] 
  

 

(g ai/ha) ( )
PHI
( )

(mg/kg) 
  

    

 
 
 

1995  

1 233WP 3 
1 0.17 0.16 0.20 0.19 
7 0.13 0.13 0.17 0.16 
14 0.15 0.14 0.15 0.14 

1 233WP 3 
1 0.17 0.16 0.16 0.16 
7 0.14 0.14 0.24 0.24 
14 0.15 0.15 0.12 0.12 

 
 
 

1993  

1 100WP 

1 
7 3.30 3.20 3.91 3.88 
14 4.29 4.28 4.75 4.69 
21 0.46 0.44 0.46 0.45 

2 
7 7.83 7.48 7.89 7.87 
14 2.87 2.74 2.76 2.74 
21 0.44 0.43 0.49 0.48 

1 100WP 

1 
7 6.68 6.44 6.80 6.80 
14 1.24 1.22 1.35 1.31 
21 0.13 0.13 0.12 0.12 

2 
7 5.54 5.31 5.27 5.22 
14 3.42 3.31 2.84 2.82 
21 0.08 0.08 0.14 0.14 

 
 
 

1993  

1 100WP 

1 
7 0.35 0.34 0.40 0.39 
14 0.46 0.45 0.45 0.44 
21 0.03 0.03 0.04 0.04 

2 
7 0.76 0.75 0.79 0.79 
14 0.25 0.24 0.25 0.24 
21 0.03 0.03 0.04 0.04 

1 100WP 

1 
7 0.56 0.54 0.61 0.60 
14 0.08 0.08 0.13 0.13 
21 <0.02 <0.02 <0.01 <0.01 

2 
7 0.57 0.54 0.50 0.49 
14 0.25 0.25 0.27 0.26 
21 <0.02 <0.02 0.01 0.01 

WP WDG  
<  
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( ) 

 

 

 

 

(g ai/ha)  
( ) 

PHI
( )

(mg/kg) 

 J K L 

 

 
( ) 

2001  
1 

13EC 2 45 0.02    
13EC 3 30 0.04 

13EC 4 
14 0.03 
21 0.05 

 
(

) 
2007  

1 129EC 4 

1 0.11 <0.01 1.5 0.012 

7 0.02 <0.01 0.92 <0.01 

 
(

) 
2007  

1 <0.01 <0.01 1.2 0.012 

7 <0.01 <0.01 0.96 <0.01 

 
(

) 
2007  

1 1.15 <0.01 0.71 0.018 

7 0.23 <0.01 0.58 0.016 

 
(

) 
2007  

1 
 129EC 4 

1 0.97 <0.01 0.09 <0.01 

7 0.34 <0.01 0.16 <0.01 

 
(

) 
2007  

1 <0.01 <0.01 0.11 <0.01 

7 <0.01 <0.01 0.17 <0.01 

 
(

) 
2007  

1 3.46 <0.01 0.06 <0.01 

7 2.38 <0.01 0.05 <0.01 

 
(

) 
2007  

1 129EC 4 

1 1.60 <0.01 0.09 <0.01 

7 0.23 <0.01 0.11 <0.01 

 
(

) 
2007  

1 129EC 4 

1 0.11 <0.01 0.10 <0.01 

7 <0.01 <0.01 0.11 <0.01 
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( ) 

 

 

 

 

(g ai/ha)  
( ) 

PHI
( )

(mg/kg) 

 J K L 

 
 

(
) 

2007  

1 129EC 4 
1 3.02 <0.01 0.04 <0.01 

7 0.01 <0.01 0.04 <0.01 

 
(

) 
2007  

1 129EC 

4 

1 0.32 <0.01 0.04 <0.01 

7 0.21 <0.01 0.04 <0.01 

 
(

) 
2007  

1 129EC 
1 0.01 <0.01 0.05 <0.01 

7 <0.01 <0.01 0.05 <0.01 

 
(

) 
2007  

1 129EC 
1 2.74 <0.01 0.02 <0.01 

7 1.62 <0.01 0.03 <0.01 

 
(

) 
2007  

1 129EC 

4 

1 0.25 <0.01 0.04 <0.01 

7 0.38 <0.01 0.04 <0.01 

 
(

) 
2007  

1 129EC 
1 0.12 <0.01 0.05 <0.01 

7 0.15 <0.01 0.05 <0.01 

 
(

) 
2007  

1 129EC 
1 5.5 <0.01 0.02 0.01 

7 4.3 <0.01 0.03 0.02 

 
(

) 
2007  

1 129EC 4 

1 0.82 <0.01 0.06 <0.01 

7 0.36 <0.01 0.07 <0.01 

 
(

) 
2007  

1 129EC 4 

1 0.05 <0.01 0.07 <0.01 

7 0.02 <0.01 0.07 <0.01 
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( ) 

 

 

 

 

(g ai/ha)  
( ) 

PHI
( )

(mg/kg) 

 J K L 

 
 

(
) 

2007  

1 129EC 4 

1 2.9 <0.01 0.03 <0.01 

7 1.8 <0.01 0.03 <0.01 

 
( ) 

2006  

1 

129EC 

4 1 0.44 <0.01 0.03 <0.01 
7 0.28 <0.01 0.03 <0.01 

1 4 1 0.61 <0.01 0.24 <0.01 
7 0.21 <0.01 0.22 <0.01 

1 4 1 0.33 <0.01 0.18 <0.01 
7 0.04 <0.01 0.20 <0.01 

1 4 1 0.18 <0.01 0.05 <0.01 
7 0.03 <0.01 0.07 <0.01 

 
( ) 

2006  

1 
129EC 

4 1 0.39 <0.01 0.13 <0.01 
7 0.11 <0.01 0.17 <0.01 

1 4 1 0.38 <0.01 0.04 <0.01 
7 0.15 <0.01 0.05 <0.01 

 
( ) 

2002  

1 

125EC 

1 30 <0.02    
1 1 30 <0.02 
1 1 30 <0.02 
1 1 30 <0.02 

 
( ) 

2002  

1 

125EC 

1 30 0.03 
1 1 30 <0.02 
1 1 30 <0.02 
1 1 30 <0.02 

 
( ) 

2006  

1 128EC 4 7 <0.01 0.02    
1 128EC 4 7 <0.01 <0.01
1 128EC 4 7 0.02 0.04
1 128EC 4 7 <0.01 0.02
1 128EC 4 7 0.05 0.09
1 128EC 4 7 <0.01 <0.01
1 128EC 4 7 <0.01 <0.01
1 128EC 4 7 <0.01 0.01
1 128EC 4 7 <0.01 <0.01

 
( ) 

2006  

1 128EC 3 7 2.5 2.0 
1 128EC 3 7 2.9 2.7 
1 128EC 3 7 4.8 2.7 

1 128EC 3 9 3.6 2.3 
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( ) 

 

 

 

 

(g ai/ha)  
( ) 

PHI
( )

(mg/kg) 

 J K L 

 

 
( ) 

2001  

1 125EC 3 14 0.09 0.12    

1 125EC 3 

3 0.03 
7 0.01 
10 0.03 
14 0.03 0.04

 
( ) 

2007  

1 

375EC 

3 14 0.09 
1 3 14 0.22 

1 3 

3 0.30 
7 0.42 
10 0.19 
14 0.28 

1 3 14 0.08 

1 3 

3 0.13 
7 0.08 

10 0.11 
14 0.13 

 
( ) 

2007  
1 375EC 3 

3 0.11    
7 0.09 
10 0.12 
14 0.06 

 
( ) 

1999  

1 
125EC 

3 14 <0.02 <0.02
1 3 14 0.02 0.02
1 3 14 0.02 0.02

 
( ) 

2001  

1 125EC 3 14 0.11 0.15
1 125EC 3 14 0.02 0.03

1 125EC 3 

3 0.01 
7 0.03 

10 0.02 

15 0.02 0.02

 
( ) 

2007  
1 375EC 3 

3 0.24 

7 0.05 

10 0.09 
14 0.15 
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( ) 

 

 

 

 

(g ai/ha)  
( ) 

PHI
( )

(mg/kg) 

 J K L 

 

 
( ) 

2007  
1 375EC 3 

3 0.16    

7 0.12 

10 0.11 
14 0.10 

 
2002
2004  

1 125EC 3 

14 5.68    

21 3.79 

28 3.47 

1 125EC 3 

14 5.63 

21 4.96 

28 5.15 

1 125EC 3 14 3.67 
1 125EC 3 14 1.17 

 
2004
2006  

1 128EC 4 
0 0.01 0.01    

7 <0.01 <0.01

1 128EC 4 0 0.26 0.25
7 0.16 0.20

1 128EC 4 
0 0.10 0.12

7 0.11 0.08

1 128EC 4 
0 0.19 0.13

7 0.13 0.09

1 128EC 4 
0 0.13 0.15

7 0.05 <0.01

1 128EC 4 

0 0.24 0.41

7 0.48 0.30
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( ) 

 

 

 

 

(g ai/ha)  
( ) 

PHI
( )

(mg/kg) 

 J K L 

 

 
2004
2006  

1 128EC 4 
0 0.13 0.17    
7 0.09 0.11

1 128EC 4 
0 0.26 0.20
7 0.30 0.24

1 128EC 4 
0 0.09 0.10
7 0.07 0.07

1 128EC 4 
0 0.37 0.40
7 0.20 0.19

1 128EC 4 

0 0.17 0.11
1 0.11 0.10
4 0.10 0.04
7 0.06 0.10
9 0.07 0.12

1 128EC 4 
0 0.59 0.41
7 0.56 0.48

1 128EC 4 
0 1.4 1.5 
7 1.4 1.4 

 
2004
2006  

1 128EC 4 
0 0.06 0.06    

7 0.06 0.04

1 128EC 4 
0 0.11 0.14

7 0.11 0.09

1 128EC 4 
0 0.16 0.05
7 0.06 0.04

1 128EC 4 
0 0.17 0.11

7 0.12 0.12

1 128EC 4 

0 0.07 0.08

1 0.06 0.08

4 0.12 0.07

7 0.06 0.09

9 0.04 0.04

1 128EC 4 
0 0.15 0.20
7 0.11 0.08
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( ) 

 

 

 

 

(g ai/ha)  
( ) 

PHI
( )

(mg/kg) 

 J K L 

 

 
2004
2006  

1 128EC 4 
0 0.29 0.22    
7 0.19 0.16

1 128EC 4 
0 0.11 0.09
7 0.06 0.09

1 128EC 4 
0 0.20 0.12
7 0.11 0.11

 
( ) 

2005  

1 125SC 2 

1 0.65    

3 0.45 
5 0.23 
7 0.17 

 
( ) 

2005  

1 125SC 3 

1 0.88    
3 0.73 
5 0.45 
7 0.29 

 
( ) 

2005  

1 125SC 2 

1 11.3 
3 9.16 
5 7.78 
7 6.69 

1 125SC 3 

1 12.4 
3 10.4 
5 8.02 

7 6.12 

 
( ) 

2010  

1 100DC 1 

1 0.28 
3 0.25 

5 0.23 

7 0.20 

1 100DC 2 

1 0.52 
3 0.45 
5 0.41 
7 0.37 

1 100DC 3 

1 0.59 
3 0.57 

5 0.49 
7 0.37 
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( ) 

 

 

 

 

(g ai/ha)  
( ) 

PHI
( )

(mg/kg) 

 J K L 

 

 
( ) 

2010  

1 100DC 1 

1 5.93    
3 5.16 
5 4.32 
7 4.20 

1 100DC 2 

1 10.4 

3 9.55 

5 9.13 

7 9.13 

1 100DC 3 

1 13.2 

3 13.0 

5 12.3 

7 10.6 
 

( ) 
2006  

1 129EC 4 
0 0.04 <0.01 0.12 <0.01 

7 <0.01 <0.01 0.15 <0.01 

 
( ) 

2006  

1 

129EC 

4 

0 0.20 <0.01 0.27 <0.01 

1 0.16 <0.01 0.22 <0.01 

3 0.06 <0.01 0.25 <0.01 

5 0.05 <0.01 0.24 0.01 

7 <0.01 <0.01 0.22 0.02 

9 <0.01 <0.01 0.25 0.03 

1 4 
0 <0.01 <0.01 0.19 0.03 

7 <0.01 <0.01 0.17 <0.01 

1 4 
0 0.06 <0.01 0.03 <0.01 

7 0.01 <0.01 0.05 <0.01 

1 4 
0 0.04 <0.01 0.05 <0.01 

7 <0.01 <0.01 0.07 <0.01 

1 4 
0 0.01 <0.01 0.07 <0.01 

7 <0.01 <0.01 0.08 <0.01 
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( ) 

 

 

 

 

(g ai/ha)  
( ) 

PHI
( )

(mg/kg) 

 J K L 

 

 
( ) 

2006
2007  

1 

129EC 

4 
0 <0.01 <0.01 0.27 <0.01 
7 <0.01 <0.01 0.25 <0.01 

1 4 
0 0.06 <0.01 0.11 <0.01 
7 <0.01 <0.01 0.12 <0.01 

1 4 
0 0.02 <0.01 0.06 <0.01 
7 <0.01 <0.01 0.07 <0.01 

1 4 
0 0.06 <0.01 0.02 <0.01 
7 <0.01 <0.01 0.05 <0.01 

1 4 

0 0.06 <0.01 0.06 0.01 
1 0.01 <0.01 0.11 0.02 
3 <0.01 <0.01 0.06 0.01 
5 <0.01 <0.01 0.05 0.01 
7 <0.01 <0.01 0.05 0.01 
9 <0.01 <0.01 0.05 0.01 

 
( ) 

2006  

1 

129EC 

4 
0 0.26 <0.01 0.11 <0.01 
7 0.20 <0.01 0.14 <0.01 

1 4 
4 0.18 <0.01 0.11 <0.01 

7 0.12 <0.01 0.07 <0.01 

1 4 
0 0.09 <0.01 0.06 <0.01 
7 0.12 <0.01 0.07 <0.01 

1 4 
0 0.09 <0.01 0.06 <0.01 

7 0.12 <0.01 0.06 <0.01 

1 4 

0 0.09 <0.01 0.03 <0.01 

1 0.05 <0.01 0.04 <0.01 

3 0.04 <0.01 0.04 <0.01 

 
( ) 

2006  

1 

129EC 

4 

5 0.03 <0.01 0.04 <0.01 

7 0.02 <0.01 0.05 <0.01 

9 0.02 <0.01 0.05 <0.01 

1 4 
0 0.44 <0.01 0.08 <0.01 

7 0.08 <0.01 0.09 <0.01 

1 4 0 0.13 <0.01 0.07 <0.01 

7 0.14 <0.01 0.08 <0.01 
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( ) 

 

 

 

 

(g ai/ha)  
( ) 

PHI
( )

(mg/kg) 

 J K L 

 

 
2007  

1 140EC 4 0 0.24 0.17    

1 140EC 4 0 0.19 0.15
1 140EC 4 0 0.08 0.24
1 140EC 4 0 0.09 0.09
1 140EC 4 0 0.18 0.20

 
2007  

1 140EC 4 0 0.13 0.17    
1 140EC 4 0 0.16 0.17
1 140EC 4 0 0.12 0.16
1 140EC 4 0 0.17 0.12

1 140EC 4 0 0.28 0.23

1 140EC 4 

0 0.23 0.23
3 0.16 
7 0.16 
10 0.17 

1 140EC 4 0 0.15 0.10
1 140EC 4 0 0.32 0.65

1 140EC 4 0 0.07 0.12
0.09 0.13

1 140EC 4 0 0.13 0.12

1 140EC 4 

0 0.25 0.16

3 0.37 

7 0.34 

10 0.06 

1 2,800,00 
EC 4 0 1.28 1.00

 
2007  

1 140EC 4 0 0.07 0.08    

1 140EC 4 0 <0.12 0.13

1 140EC 4 0 0.15 0.20

1 140EC 4 0 0.14 0.11

1 140EC 4 0 0.08 0.10

1 140EC 4 0 0.13 0.09
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( ) 

 

 

 

 

(g ai/ha)  
( ) 

PHI
( )

(mg/kg) 

 J K L 

 

 
( ) 

2011  

1 281SC 2 

3 0.95    
7 0.77 
14 0.45 
21 0.20 

1 281SC 2 

3 0.53 
7 0.29 
14 0.17 
21 0.10 

1 281SC 2 

3 0.42 
7 0.27 
14 0.14 
21 0.12 

1 281SC 2 

3 0.29 
7 0.16 
14 0.13 
21 0.06 

1 250SC 2 

3 0.37 
7 0.28 
14 0.13 
21 0.10 

1 281SC 2 
10 0.16 
14 0.16 

1 250EC 2 

3 0.78 
7 0.23 
14 0.19 
21 0.10 

1 250EC 2 

3 0.63 

7 0.46 

14 0.25 

21 0.21 

1 250EC 2 

3 0.71 

7 0.48 

14 0.22 

21 0.18 
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( ) 

 

 

 

 

(g ai/ha)  
( ) 

PHI
( )

(mg/kg) 

 J K L 

 

 
( ) 

2011  

11) 250EC 2 

3 0.42    
7 0.17 
14 0.05 
21 0.04 

12) 250EC 2 

3 0.39 
7 0.17 
14 0.10 
21 0.07 

 
2007  

1 128EC 4 7 3.1 2.3    
1 128EC 4 7 0.37 0.43
1 128EC 4 7 0.09 0.12
1 128EC 4 7 0.40 0.18
1 128EC 4 7 0.65 0.65
1 128EC 4 7 0.08 0.26
1 128EC 4 7 1.72 0.92
1 128EC 4 7 1.8 1.2 
1 128EC 4 7 0.29 0.08
1 128EC 4 7 0.23 0.22
1 128EC 4 7 0.45 0.83
1 128EC 4 7 0.52 0.82

 
( ) 

2012  

1 

125EC 

1 29 0.017 

   

1 1 30 0.081 
1 1 30 0.070 
1 1 29 0.023 
1 1 30 0.042 
1 1 30 0.036 
1 1 31 0.044 
1 1 35 <0.01 
1 1 31 0.019 
1 1 32 0.040 

1 1 

30 0.012 

35 <0.01 

40 <0.01 

1 1 31 0.011 
1 1 31 0.037 
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( ) 

 

 

 

 

(g ai/ha)  
( ) 

PHI
( )

(mg/kg) 

 J K L 

 

 
( ) 

2012  

1 
125EC 1 

31 0.011 

   

31 <0.01 
375EC 3 31 0.033 

1 
125EC 1 

31 0.037 
31 0.035 

375EC 3 31 0.18 

 
( ) 

2007  

1 128EC 4 14 <0.01 <0.01    

1 128EC 4 14 <0.01 <0.01

1 128EC 4 14 <0.01 <0.01

1 128EC 4 
14 <0.01 <0.01

<0.01 <0.01
21 <0.01 <0.01

1 128EC 4 14 0.02 0.02

 
( ) 

2006  

1 128EC 4 14 1.41 1.44    
1 128EC 4 14 2.94 3.22

1 128EC 4 14 0.49 0.83
0.53 0.24

1 128EC 4 14 1.93 1.74

1 128EC 4 14 1.04 0.65

 
( ) 

2007  

1 128EC 4 14 <0.01 <0.01    

1 128EC 4 14 <0.01 <0.01

1 128EC 4 14 <0.01 <0.01
<0.01 <0.01

1 128EC 4 14 <0.01 <0.01
1 128EC 4 14 <0.01 <0.01

 
( ) 

2004
2005  

1 10.7SC 3 
14 <0.02    
21 <0.02 

1 10.7SC 3 
14 0.02 
21 <0.02 

1 10.7SC 4 
7 <0.02 
14 0.03 

1 10.7SC 4 
7 <0.02 
14 0.03 

EC SC DC  
<  
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[ ] 
 

 
 

 

(g ai/ha) 
 

( ) 
PHI
( )

(mg/kg)* 
 

 
D D+E G 

  

 
 

1991  

1 125EC 
3 21 0.04 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3 29 0.07 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3 44 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

1 125EC 
3 21 0.02 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3 28 0.02 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3 35 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

 
 
 

1991  

1 250WP 

2 45 0.04 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2 60 0.05 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3 28 0.06 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3 43 0.14 0.14 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

1 300WP 

2 45 0.02 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2 60 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3 31 0.07 0.07 0.01 0.01 0.02 0.02 <0.01 <0.01
3 46 0.07 0.07 0.02 0.02 0.02 0.02 <0.01 <0.01

 
 
 

1991  

1 300WP 3 30 0.04 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3 45 0.03 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

1 300WP 3 30 0.12 0.12 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3 45 0.08 0.07 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

*  
EC WP  

<  
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/

 

 
   

 

g/g  

D 
    

 
 

10 

20 mg 
 

29 30

 
2 5 8

12 15 19
22 28

<0.005 <0.005 <0.005 <0.005 

 

29 30

<0.01 <0.01 <0.01 <0.01 
 <0.01 <0.01 <0.01 <0.01 
 <0.01 <0.01 <0.01 <0.01 

 <0.01 <0.01 0.035
0.044 0.04 

 <0.01 <0.01 <0.01 <0.01 
 

 <0.01 <0.01 0.010
0.013 0.01 

 <0.01 <0.01 0.010
0.013 0.01 

 <0.01 <0.01 <0.01 <0.01 

60 mg 
 

29 30

 
2 5 8

12 15 19
22 28

<0.005 <0.005 <0.005 <0.005 

 

29 30

 

<0.01 <0.01 <0.01
0.012 0.01 

 <0.01 <0.01 <0.01
0.010 0.01 

 <0.01 <0.01 <0.01
0.022 0.01 

 <0.01 <0.01 0.094
0.13 0.12 

 <0.01 <0.01 0.015
0.018 0.02 

 
 <0.01 <0.01 0.022

0.032 0.03 

 <0.01 <0.01 0.020
0.033 0.03 

 <0.01 <0.01 <0.01 <0.01 

200 mg 
 

29 30

 
2 5 8

12 15 19
22 28

<0.005 <0.005 0.0050
0.0093 

0.006
0.007 

 29 30 <0.01 <0.01 0.020
0.024 0.02 
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/

 

 
   

 

g/g  

D 
    

  <0.01 <0.01 0.014
0.019 0.02 

 <0.01 <0.01 0.013
0.028 0.02 

 0.010
0.020 0.01 0.27

0.35 0.30 

 <0.01 <0.01 0.038
0.052 0.04 

 
 <0.01 <0.01 0.057

0.065 0.07 

 <0.01 <0.01 0.063
0.095 0.07 

 <0.01 <0.01 0.014
0.019 0.016 

 
 

10 

20 mg 
 

29 30

 

2 5 8
12 15 19
22 26

28  

<0.005 <0.005 <0.005 <0.005 

 

20
24  

<0.01 <0.01 <0.01 <0.01 
 <0.01 <0.01 <0.01 <0.01 
 <0.01 <0.01 <0.01 <0.01 

 <0.01 <0.01 0.05
0.07 0.06 

 <0.01 <0.01 <0.01
0.01 <0.01 

 
 <0.01 <0.01 <0.01

0.01 <0.01 

 
 <0.01 <0.01 <0.01

0.01 <0.01 

 <0.01 <0.01 <0.01
0.02 0.01 

100 mg 
 

29 30

 
2 5 8

12 15 19
22 28

<0.005 <0.005 <0.005
0.007 

<0.005
0.006 

 
20

24  

<0.01 <0.01 0.01 0.01 

 <0.01 <0.01 <0.01
0.01 0.01 

 <0.01 <0.01 0.01 0.01 
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/

 

 
   

 

g/g  

D 
    

 0.01
0.02 0.01 0.14

0.23 0.020 

 <0.01 <0.01 0.03
0.04 0.04 

 
 <0.01 <0.01 0.03

0.05 0.04 

 
 <0.01 <0.01 0.03

0.04 0.04 

 <0.01 <0.01 0.03
0.04 0.04 

300 mg 
 

29 30

 
2 5 8

12 15 19
22 28

<0.005 <0.005 0.008
0.020 

0.010
0.014 

 

20
24  

<0.01 <0.01 0.03
0.04 0.04 

 <0.01 <0.01 0.03
0.04 0.04 

 <0.01 <0.01 0.04
0.05 0.05 

 0.03 0.03 0.52
0.66 0.57 

 <0.01 <0.01 0.09
0.12 0.11 

 
 <0.01 <0.01 0.10

0.13 0.12 

 
 <0.01 <0.01 0.12

0.14 0.13 

 <0.01 <0.01 0.11
0.13 0.12 

 
15 

0.3 mg/kg 
 

 
29 30

 

1 3 6
9 13 16
20 23

28  
 

<0.01 

 

<0.01 

 

 20
24  

<0.01 <0.01 

 <0.01 <0.01 
 <0.01 <0.01 
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/

 

 
   

 

g/g  

D 
    

 <0.01 <0.01 

1 mg/kg 
 

 
29 30

 
1 3 6

9 13 16
20 23

28  
20

24  

 

<0.01 

 

<0.01
0.01 

 

 
<0.01 <0.01 

 <0.01 <0.01 
 <0.01 <0.01 

 <0.01 <0.01 

3 mg/kg 
 

 
29 30

 
1 3 6

9 13 16
20 23

28  
20

24  

 

<0.01 

 

<0.01
0.04 

 

 
<0.01 <0.01 

 <0.01 <0.01 
 <0.01 <0.01 

 <0.01 <0.01 

10 mg/kg 
 

 
29 30

 
1 3 6

9 13 16
20 23

28  
20

24  

 

<0.01 

 

<0.01
0.14 

 

 
<0.01 <0.01 

 <0.01 <0.01 
 <0.01 <0.01 

 <0.01 <0.01 

 
<  
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(mg/kg) 

 
( 55.1 kg) 

(1 6 ) 
( 16.5 kg)

 
( 58.5 kg) 

 
( 56.1 kg)

ff 
(g/ / )

 
( g/ / ) 

ff 
(g/ / )

 
( g/ / )

ff 
(g/ / )

 
( g/ / ) 

ff 
(g/ / )

 
( g/ / )

 0.06 32.5 1.95 27.7 1.66 41.1 2.47 33.2 1.99 
 0.04 24.1 0.96 11.6 0.46 19 0.76 23.8 0.95 

 3.46 1.2 4.15 0.6 2.08 0.3 1.04 1.2 4.15 
 0.17 32.1 5.46 19 3.23 32 5.44 36.6 6.22 
 0.53 4.8 2.54 2.2 1.17 7.6 4.03 4.9 2.60 

 0.11 12 1.32 2.1 0.23 10 1.10 17.1 1.88 
 0.07 20.7 1.45 9.6 0.67 14.2 0.99 25.6 1.79 
 0.09 9.3 0.84 3.7 0.33 7.9 0.71 13 1.17 

 0.26 24.2 6.29 30.9 8.03 18.8 4.89 32.4 8.42 
 0.24 6.4 1.54 3.4 0.82 9.1 2.18 7.8 1.87 
 0.17 0.1 0.02 0.1 0.02 0.1 0.02 0.1 0.02 

 0.04 3.4 0.14 3.7 0.15 5.3 0.21 4.4 0.18 
 0.3 0.1 0.03 0.1 0.03 0.1 0.03 0.1 0.03 

 0.5 0.2 0.10 0.1 0.05 0.1 0.05 0.4 0.20 
 0.1 1.1 0.11 0.7 0.07 0.6 0.06 1.1 0.11 

 1.16 1.4 1.62 0.3 0.35 0.6 0.70 1.8 2.09 
 1.39 0.4 0.56 0.7 0.97 0.1 0.14 0.3 0.42 

 0.6 5.4 3.24 7.8 4.68 5.2 3.12 5.9 3.54 
 0.24 9.9 2.38 1.7 0.41 3.9 0.94 18.2 4.37 

 7.87 6.6 51.9 1 7.87 3.7 29.1 9.4 74.0 

 0.02 15.3 0.31  9.7 0.19  20.9 0.42  9.9 0.20  

 0.07 0.1 0.01  0 0.00  1.4 0.10  0 0.00  
 0.02 0 0.00  0 0.00  0 0.00  0 0.00  

 0.02 18.7 0.37  13.6 0.27  19.8 0.40  13.9 0.28  

 0.02 0.7 0.01  0.5 0.01  0 0.00  0.8 0.02  
 0.01 264.1 2.64  332 3.32  364.6 3.65  216 2.16  
 0.02 41.3 0.83  32.8 0.66  47.8 0.96  37.7 0.75  

 90.8 37.7 63.5 119 

1 D
3 6  

 
 

ff 17 19 38 g/ /  
g/ /  
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1 34 370

17 11 29 499  
2 21 4 1

 
3 JMPR: "Difenoconazole", Pestiside residues in food 2007 evaluations. Part . 

Toxicological., p.201-272 (2007) 
4 Japanese positive list response in support of Australian MRLs 

for:Difenoconazole.(2008)  
5 22 9 9 0909 4  
6 Difenoconazole  

 
7

 
8 JMPR: "Difenoconazole", Pestiside residues in food 2007 evaluations. Part

.Residues., p. 353-466(2007) 
9 (2)

 
10 24 3 22

 
11 24 3 22

 
12 2006

2008  
13 24 10 15 903  
14 34 370

26 4 24 0424 1  
15 26 8 8

 
16 Supplemental report on the metabolism of 14C-phenyl-CGA-169374 in 

rats-Identification of the major urinary metabolism. GLP WIL Research 
Laboratories Inc. 1993  

17 Disposition of [4-chloro-phenoxy-U-14C]CGA 169374 in the rat after multiple oral 
administrations. GLP Syngenta Crop Protection AG 2003

 
18 Metabolism of tiazole- and phenyl-14C-CGA-169374 in lactating goats dosed 

daily for ten consecutive days. Ciba-Geigy Corp. 1986 1988
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19 [14C]-CGA-169374 phenyl and triazole label distribution, elimination, and 
metabolism in goats. GLP WIL Research Laboratories Inc.

Ciba-Geigy Corp. 1990  
20 Metabolism of phenyl-14C-CGA-169374 in lactating goats. GLP

Ciba-Geigy Corp. 1995 1996  
21 Metabolism of triazole and phenyl-14C-CGA-169374 in laying hens dosed daily 

for fourteen consecutive days. GLP Ciba-Geigy Corp. 1986
1989  

22 [14C]-CGA-169374 phenyl and triazole label distribution, elimination, and 
metabolism in hens. GLP WIL Research Laboratories Inc.
Ciba-Geigy Corp. 1990  

23 [Triazole-14C]CGA-169374:Nature of residue in laying hens. GLP
Syngenta Crop Protection, Inc. 2004  

24 Residues of difenoconazole (CGA169374) and its metabolite CGA 205375 in milk, 
blood, and tissues (muscle, fat, liver, kidney) of daily cattle resulting from 
feeding of difenoconazole at three dose levels. GLP Novartis Crop 
Protection AG 2000  

25 Magnitude of the residues in meat and milk resulting from the feeding at three 
levels to dairy Cattle. GLP Syngenta Jealotts Hill International Research 
Station 2006  

26 Difenoconazole (CGA169374): Magnitude of the Residue in meat and eggs 
resulting from the feeding at four dose levels to laying hens. GLP
Syngenta Jealotts Hill International Research Station 2006  

27 Acute oral toxicity in the mouse. GLP Ciba-Geigy 1990
 

28 Supplemental information for primary dermal irritation study of CGA-169374 
technical in rabbits. GLP Hazleton Wisconsin 1991

 
29 Primary eye irritation study of CGA-169374 technical in rabbits. GLP

Hazleton Wisconsin 1991  
30 28-days repeated dose dermal toxicity study in rats. GLP Novartis Crop 

Protection 2000  
31 GLP

1992  
32 Autradiographic DNA repair test on rat hepatocytes in vitro. GLP

Ciba-Geigy 1992  
33 Difenoconazole- 28days oral(dietary) immunotoxicity study in mice using sheep 

red blood cells as the antigen. GLP Charles River 2011
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34 3

2014  
35 Difenoconazole10%

2005  
36 Difenoconazole5%

2010  
37 26 9 9 0909 4  
38 17 19

2014 2 20  
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2012  2  14  14  
2012  3  7  15  
2012  8  24  85  
2012  9  3  445  
2012  9  4  10 3   
2012  10  11   
2012  10  15  449  
2013  5  31  93  
2013  7  25   
2013  7  29  483  

 
 

2012 6 30  2012 7 1  
   

 *    
    

  
  
  
  

* 2011 1 13   
 

 

2012 3 31    
    

     
   
   

 **   
   

   ** 
   
    
 *  
   
   

3 



 
 

   
***    

    
  * 2011 3 1  

  ** 2011 3 1  
  *** 2011 6 23  
2012 4 1    

   
   

     
   
   

   
   

   
    

   
    

   
    

   
     

   
    

   
    

   
   

 
85  

     
 

93  
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1,2,4- (CAS No. 

288-88-01) (CAS No. 10109-05-4)
(CAS No. 28711-29-7) JMPR

 

2
 

1,2,4-

90 /
/

 

 
 

5 



 
 

 

 

1,2,4-  
1,2,4-triazole 

 
 

Triazole acetic acid 
 

 
Triazole alanine 

 
 

1,2,4-  (CAS No. 288-88-01) 
IUPAC 

 1 -1,2,4-  
 1 -1,2,4-triazole 

 
 (CAS No. 28711-29-7) 

IUPAC 
 1  -1,2,4- -1- -  
 1  -1,2,4-triazole-1-yl-acetic acid 

 
(CAS No. 10109-05-4) 

IUPAC  
 1,2,4- -3-  
 1,2,4-triazolyl-3-alanine 

 
 

1,2,4- C2H3N3 

C4H5N3O2 

C5H8N4O3 

 
 

1,2,4- 69.07 
127.10 

: 172.14   
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1,2,4-             
 
 

 

1,2,4-

1989 JMPR  

1,2,4-
2006 2008

JMPR ADI  

N
N

N

COOH

NH2

NH
N

N

N

N
N COOH

7 



 
 

 

- 1,2,4-  

JMPR 2008 2006
1 2  

-1. 3 5 14C
14C-

1,2,4-
1  

 
 

  

SD 2 14C- 0.4 48.8 865.7 mg/kg
 

168 1  
1,2,4- 24

80%
1  

 
1 168 TAR  

 
(mg/kg ) 0.4 48.8 865.7 

       

 93.5 90.6 80.0 92.4 87.6 91.9 
 0.0 0.5 0.3 0.8 1.0 1.2 

 8.7 7.4 19.9 10.4 6.5 9.2 
 0.8 0.6 0.8 0.9 1.6 1.3 
 103 99.1 101 105 96.7 104 

 
  

SD 5 14C- 1.0 mg/kg
0.1 1 10 100 mg/kg

 
48 2  

30 0.1%TAR
 

8 55%TAR 3 1.9%TAR
30 1.2 

g/g 0.48 g/g  
 

8 



 
 

2 48 TAR  

   

 
(mg/kg ) 0.1 1 10 100 1 

 93.9 92.6 92.1 93.9 91.9 
 3.9 5.0 5.0 3.6 5.4 

 97.8 97.6 97.1 97.5 97.3 
 1.7 2.1 2.4 2.0 2.2 
 0.51 0.44 0.51 0.47 0.47 

 
SD 4 14C-

1.0 mg/kg
 

24 12%TAR 60
65%TAR 3.5 4%TAR 14 18%TAR

6 9%TAR 1  
 

  

SD 10 14C- 10 mg/kg
 

95.3% 1,2,4- 1  
 

 

1,2,4-  
3 1 2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

9 



 
 

3  

 
 

LD50 mg/kg  
 

  

 

SD  
3  

500<LD50<5,000   
5,000 mg/kg

 

Wistar  
15  

1,650 1,650 
 

1,250 mg/kg
 

 

 
( ) 

3,650  

 
( ) 

666  

 

Wistar  
5 20  

4,200 3,130  
2,500 mg/kg

 

NZW  
2  

200<LD50<5,000    
2,000 mg/kg

 

 

Wistar  
5  

LC50 mg/ m3  
 

2,050 mg/m3 
NMRI  

10  
2,200 mg/m3  

 
 

  

1,2,4- NZW

 
Hartley Magnusson Kligman

1  
 

 

90  

Wistar 15 1,2,4- 0 100
500 2,500 ppm 4 90

 

10 



 
 

 
4 90  

 100 ppm 500 ppm 2,500 ppm 
 

mg/kg /  
 7.8 37.9 212 
 10.2 54.2 267 

 
2,500 ppm 2

500 ppm 37.9 mg/kg / 54.2 mg/kg /
1  

 
90 /  

Wistar 20 1,2,4- 0 250
500 3,000 1,000/4,000 ppm1 5 90

 
 

5 90 /  

 250 ppm 500 ppm 3,000 ppm 1,000/4000 ppm 
 

mg/kg /  
 16 33 183 210 
 19 41 234 275 

 
6  

TSH 500 ppm
T3 T4

 
3,000 ppm

500 ppm 33 mg/kg / 41mg/kg /
1  

 
 
 
 
 
 
 
 

1 4 1,000 ppm 4,000 ppm  

11 

                                            



 
 

6 90 /  
   

1,000/4,000 ppm   
3,000 ppm   

TG  
 

 

 
 

 
/  

 
 

§1 
§2 

 
 

§1 
/  

500 ppm    
§1  
§2 1,000/4,000 ppm   
 

 
28   

ICR 15 1,2,4- 0 50
250 500 2,000 ppm 7 28

 
 

7 28  

 50 ppm 250 ppm 500 ppm 2,000 ppm 
 

mg/kg /  
 9 47 90 356 
 12 60 120 479 

 
2,000 ppm

500 ppm 90 mg/kg /
2,000 ppm 479 mg/kg /

1  
 

90  

ICR 20 1,2,4- 0 500
1,000 3,000 6,000 ppm 8 90

 
 
 

12 



 
 

8 90  

 500 ppm 1,000 ppm 3,000 ppm 6,000 ppm 
 

mg/kg /  
 80 161 487 988 
 105 215 663 1,350 

 
9  

6,000 ppm P450  UDPGT 
3,000 ppm ECOD EROD ALD

 
3,000 ppm

6,000 ppm
1,000 ppm 161 mg/kg /

3,000 ppm 663 mg/kg / 1  
 

9 90  

   
6,000 ppm  

 
 

 

 
 

 
 

3,000 ppm   
 

/  

3,000 ppm  

1,000 ppm   
 

 

2   

Wistar 30 1,2,4- 0 250
500 3,000 ppm2 10 2

3,000 ppm F1 F1

250 500 ppm  
 
 
 
 
 
 

2 0~7 /7~21
139/104 278/207 1,666/1,245 ppm  

13 

                                            



 
 

10  2  

 250 ppm 500 ppm 3,000 ppm 

(mg/kg / ) 

P   15.4 30.9 189 
 17.5 36.2 218 

F1   16.0 32.0  
 18.9 37.5  

 
11  

250 ppm F1

250 ppm P 15.4 mg/kg
/ P 17.5 mg/kg / F1 16.0 mg/kg /

F1 18.9 mg/kg /
500 ppm P 30.9 

mg/kg / P 36.2 mg/kg / F1 32.0 mg/kg / F1

37.5 mg/kg / 500 ppm

250 ppm P 15.4 mg/kg / P 17.5 mg/kg / F1 16.0 mg/kg
/ F1 18.9 mg/kg / 1  

 

11 2  

 P F1 F1 F2 
    

 

3,000 ppm  
 

/  
 

 
 

/  
 
 

 
 

 

    

500 ppm 
 

 500 ppm
 

 
 

 

 
 

250 ppm 
 

250 ppm
 

 250 ppm
 

 

3,000 ppm    
500 ppm 

 
 

 
 

 

F1  
 

14 



 
 

  

Wistar 10 7 17 1,2,4-
0 25 100 mg/kg /  

100 mg/kg / 1  
 

  

Wistar 25 6 15 1,2,4-
0 10 30 100 mg/kg /  

100 mg/kg /
30 mg/kg /

1  
 

  

Wistar 25 6 15 1,2,4-
0 100 200 mg/kg /  

100 mg/kg / 100 mg/kg /
 

200 mg/kg / 100 mg/kg
/ 200 mg/kg
/ 100 mg/kg /

 
100 mg/kg /

1  
 

 

NZW 25 6 28 1,2,4-
0 5 15 30 45 mg/kg /  

45 mg/kg / 7
5 16 24

 
45 mg/kg /

 
30 mg/kg /

1  
 

15 



 
 

 

1,2,4-

 
12 1  

 
12  

    

 
 

TA98 TA100 TA1535 
TA1537  

10~5,000 g/ +/-S9   

TA98 TA100 TA1535 
TA1537  

100~7,500 g/ +/-S9   

 

 
 

 
43.2~691 g/mL +/-S9   

  10.8~691 g/mL  

+/- S9  
 

  

 

1,2,4-
1,2,4- 10-5 mol/L 37 48

 
1,2,4-

1  
 

  

9.5 1,2,4- 500 5,000 mol/L
 

48 Brown
Fabio 5,000 mol/L

DNA
 

5,000 mol/L 1  

16 



 
 

-  

JMPR 2008 2006
2  

-2. 14C 14C-

/
1 2  

 
 

  

SD 2 14C- 0.58 58.6 1,030 
mg/kg  

24
168 87.3 103.7%TAR 1.2

7.4%TAR 0.8 3.1%TAR
168

1  
 

  

2 14C- 0.58 58.6 1,030 
mg/kg

 
24

1  
 

 

 
13 1  

 
13  

 
 

LD50 mg/kg  
 

  

 
SD  

3  >5,000 >5,000   
 

 

17 



 
 

 

14  

SD 5 0 100 1,000
8,000 ppm 14 14

 
 

14 14  

 100 ppm 1,000 ppm 8,000 ppm 
 

mg/kg /  
 10.6 103 788 
 10.1 97.2 704 

 

8,000 ppm 788 mg/kg / 704 mg/kg
/ 1  
 

 

 
15 1  

 
15  

    

 
 

TA98 TA100 TA1535 
TA1537  

WP2P WP2P  

20~5,120 g/   

 L5178Y  0.0801~1.27 mg/mL +/-S9   

  0.318~1.27 mg/mL +/-S9   

+/- S9  
 

-  

JMPR 2008 2006
2  

-3. 3 5 14C
14C-

18 



 
 

/ 1 2  

 
 

  

SD 4 14C- 0.5 50 mg/kg
 

24 96.1 97.7%TAR 92.0 99.0%TAR
168 3 7%TAR

0.5%TAR 0.5 mg/kg 168
50 mg/kg

0.022 g/g
86%TAR 2

72 86 8 19%  

 
69 89 TAR 1 2%TAR
8 19%TAR 1% -acetyl- 

D,L-triazole alanine 1  
 

  

SD 2 14C- 0.56 54.4
993.7 mg/kg  

48 87.4 97.4%TAR
168 6 18%TAR 168

 

 
82 93%TAR 1 2%TAR

13 30%TAR -acetyl-D,L-triazole alanine
1  

 
 

 
16 1  

 
16  

  
LD50 mg/kg  

 
  

19 



 
 

 

Wistar  
10  >5,000 >5,000   

 
Wistar  

5  >2,000 >2,000  

NMRI  
5  >5,000 >5,000  

 
 

 

28  

Bor:WISW 20
0 25 100 400 mg/kg / 28

10 28  
400 mg/kg / Cre

400 mg/kg /
3

 

400 mg/kg / 1  
 
90  

Bor:WISW 20
0 1,250 5,000 20,000 ppm 17

90  
 

17 90  

 1,250 ppm 5,000 ppm 20,000 ppm 
 

mg/kg /  
 90 370 1,510 
 160 400 1,680 

 
20,000 ppm TG Bil 5,000 ppm

TG

 
20,000 ppm

5,000 ppm

3  

20 

                                            



 
 

370 mg/kg / 20,000 ppm 1,680 mg/kg
/ 1  

 
2 4  

Bor:WISW 10
0 3,000 10,000 ppm 0 448 1,490 mg/kg /

2  
 

10,000 ppm 1,490 mg/kg / 1  
 

90  

4 0 3,200
8,000 20,000 ppm 18 90

 
20,000 ppm

20,000 
ppm 850 mg/kg / 8,000 ppm 345 mg/kg /

1  
 

18 90  

 3,200 ppm 8,000 ppm 20,000 ppm 
 

mg/kg /  
 144 322 850 
 150 345 902 

 
 

2   

Wistar 15 30
0 500 2,000 10,000 ppm 2  

10,000 
ppm F1a F2b

10,000 
ppm 929 mg/kg / 2,000 ppm 192 mg/kg /

1  
 
2  5  

Wistar 6 12

4 2  
5  

21 

                                            



 
 

0 150 625 2,500 10,000 ppm 2
 

10,000 ppm

10,000 ppm 1,000 
mg/kg / 6 2,500 ppm 250 mg/kg /

2,500 ppm 250 mg/kg / 1  
 

 

Wistar 24 7 16 0 100
300 1,000 mg/kg /  

1,000 
mg/kg / 7 13 300 
mg/kg /  

1,000 mg/kg
/ 100 mg/kg /

1  
 

 

DNA
V79

BALB/3T3
 

19 2  
 

19  

    

DNA 
 

pol A+ pol A1-  62.5~1,000 g/ +/-S9    

H17 M45  20~1,000 g/ +/-S9   

 80~10,000 g/mL +/-S9   

 
 TA98 TA100 TA102

TA1535 TA1537  
20~5,000 g/ +/-S9   

6 3  

22 

                                            



 
 

    

TA98 TA100 TA1535 
TA1537  

WP2

313~5,000 g/ +/-S9   

TA98 TA100 TA1535 
TA1537 TA1538

20~12,500 g/ +/-S9   

 V79  
500~10,000 g/0.1mL in water

+/-S9   

 CHO  500~10,000 g/mL +/-S9   

 
 

BALB/3T3  62.5~1,000 g/mL +/-S9   

 

NMRI  
 

8,000 mg/kg  
  

CBC F1  
 

2,500 5,000 mg/kg  
  

 
 

5,000 mg/kg  
  

+/- S9  
 

 
 

4 7  
 

 

SD 9.5 1 3 125 
M 200 M

 
48

 

2.7% 0.0% 72%

23 



 
 

 
60

4  
 

 

CYP26

9.5 PCR
9.5 10.5

 
24 48 10

14

 

 
CYP26

5  
 

CYP  

C57BL/6J 9 0 10 25 50
100 mg/kg / 0 29,000 72,500 145,000 290,000 IU/kg

/ 1 2 4 6 12 24
18  

25 mg/kg /
25 

mg/kg / 25%
50 mg/kg /

100 mg/kg /
6  

24 



 
 

 
 

CYP
-

CYP26

7  
 

25 



 
 

 

1,2,4-
JMPR

 
14C 1,2,4-

1,2,4-
24

80%TAR
 

1,2,4-

90 /
/

   

 

 
20  

 
 
 

 

26 



 
 

20 1,2,4-  

   
(mg/kg / ) 

(mg/kg / )1) 
JMPR EPA  

 90  
 

 
 

0 100 500
2,500 ppm 

37.9 
54.2 

 

 

38 
 
 

 

37.9 
54.2 

 

 

 0 7.8 37.9  
212 

0 10.2
54.2 267 

 90  
 

 
 

0 250 500
3,000  
1,000/4,000 

ppm 

33 
41 

 

 

16 
 
 

TSH  

33 
41 

 

   0 16 33  
183 210 
0 19 41  
234 276 

 2  

 

0 250 500  
3,000 ppm* 

 
P  
P  
F1  
F1  
 

 
P 30.9 
P 36.2 
F1 32.0 
F1 37.5 
 

 
 

 
 

 
 

 

 
 

 
 
19 

 
15 

 
 

 
 

 
 

 
 

 
P  
P  
F1  
F1  
 

 
P 30.9 
P 36.2 
F1 32.0 
F1 37.5 
 

 
 

 
 

 
 

 
 

  P 0 15.4  
30.9  
189 

P 0 17.5  
36.2  
218 

F1 0 16.0  
32.0 

F1 0 18.9  
37.5 

  
 

 

0 25 100 100 
 

 
 

 
(

) 

 100 
 

 
 

 
(

) 

27 



 
 

   
(mg/kg / ) 

(mg/kg / )1) 
JMPR EPA  

  
 

0 10 30 100 30 
 

 
 

 
 
(

) 

30 
30 

 
 

 
 

 

30 
 

 
 

 
 
(

) 
 

 
0 100 200  

 
 

  
 

  

 
 

 
  

 
  

 28  
 

 

0 50 250 500 
2,000 ppm 

90 
479 

 
 

 

90 
 

 

90 
479 

 
 

 

0 9 47  
90 356 
0 12 60  
120 479 

90  
 

 

0 500 1,000
3,000 6,000 

 ppm 

161 
633 

 
 

 

80 
 

 
 

161 
663 

 
 

 
0 80 161  
487 988 
0 105  
215 663
1,350 

 
 

 

0 5 15 30 45 30 
30 

 

 

 

30 
30 

 

 
 

30 
30 

 

 

 

 
 

* 3,000 ppm F1 F1 250 500 ppm
 

 

28 



 
 

20  

    
(mg/kg / ) 

(mg/kg / )1) 
JMPR EPA  

 
  

 28  
 

 

25 100
400 

400 
 

 

400 
 

 

400 
 

 

90  
 

 
 

0 1,250  
5,000 20,000  

ppm 

370 
1,680 

 
 
 

90 
160 

 
WBC  

TG  

370 
1,680 

 
 
    0 90 370  

1,510 
0 160  
400 1,680 

 2  

 

0 500 2,000 
10,000 ppm 

929 
 

192 
 

 
 

 
 

 
 

 
 929 
 988 

 
 192 
 199 
 

 
 

 
 

 

 

 
 929 
 988 

 
 192 
 199 
 

 
 

 
 

 

 

   
 
   F0 0 50

213 1,100 
F0 0 51

223 1,110  
F1 0 47

192 929 
F1 0 49

199 988 

  
 

 

0 100 300
1,000 

1,000 
100 

 
 

 
 

 
(

) 

1,000 
100 

 
 

 
 

 
(

) 

1,000 
100 

 
 

 
 

 
(

) 
   90  

 

 

0 3,200  
8,000 20,000  

 ppm 

850 
345 

 
 
 

850 
345 

 
 

 

850 
345 

 
 
 

 0 144 322  
850 
0 150  
345 902 

29 



 
 

    
(mg/kg / ) 

(mg/kg / )1) 
JMPR EPA  

 

 14  
 

 
 

0 100 1,000 
8,000 ppm 

703.5 
 

 

788.3 
703.5 

 
 

788 
704 

 
  10.6 103  

788 
10.1 97.2

704 
 

 
   

30 



 
 

1  
  

ALD  
Bil  
Cre  

ECOD -  
EROD  -  
FOB  

UDPGT UDP-  
LC50  
LD50  

T3  
T4  

TAR  
TG  

TSH  
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