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1  
2000  8  15   
2004  7  20  

 
2004  8  3  

0803001
1 67  

2004  8  5  57  
2004  8  18  15  
2005  3  17  68  
2005  4  13  28  
2005  11  29  69  
2005  12  21  

 
2006  1  17  70  
2006  7  18  

0718002 71  
2006  7  20  153  
2006  10  4  5  
2007  7  9  

 
2007  7  17  72  
2007  9  5  15  
2008  2  15  35  
2008  2  28  228  
2008  2  28  2008 3 28   
2008  4  1   
2008  4  3  232  
2008  4  3  73  
2009  7  2  74  

 
2  

2010  11  24  
 

2011  6  8  
0608 12  
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2011  6  10  75 112  
2011  6  16  386  
2012  2  10  80  
2012  2  27   
2012  3  1  421  

    
2013  3  12  114  

 
3  

2014  11  19   
2015  1  8  

0108 4  
2015  1  13  116 124  
2015  1  20  545  
2015  4  15  43  
2015  5  15  123  
2015  5  26  562  
2015  5  27  6 25   
2015  7  8  125  
2015  7  16   
2015  7  28  571  

    
 

 

2006 6 30  2006 12 20  2009 6 30  
    

   *  
    
    
   
  ** 

    
  * 2007 2 1  
  ** 2007 4 1  

 
2011 1 6  2012 6 30  2015 6 30  

    
 *   *    
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* 2011 1 13  * 2011 1 13   
 

2015 7 1    
    
    
    
    

   
   
   

 
 

2006 3 31    
   

   
     

  *   
    

  * 2005 10 1  
 

2007 3 31    
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2008 3 31    
  ** 

  *    
 ****  
    

    
   
   

    
   
   

    
    
 ***   

  * 2007 4 11  
  ** 2007 4 25  
  *** 2007 6 30  
  **** 2007 7 1  

 
2010 3 31    

    
     

   
   
   

    
   

   
 *  
    

   ** 
    
    
   
***   

  * 2009 1 19  
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  ** 2009 4 10  
  *** 2009 4 28  

 
2012 3 31    

    
     

   
   

 **   
   

   ** 
   
    
 *  
   
   
   

***    
    
  * 2011 3 1  

  ** 2011 3 1  
  *** 2011 6 23  

 
2014 3 31    

   
   

*    ** 
**     
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*    
*; 

**  
   

**    
 **  * 2013 9 30  

  ** 2013 10 1  
 

2014 4 1    
   

     
   

   
     

   * 
   

   
     

    
     

   
   

 *   
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  * 2015 6 30  
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CAS No. 153719-23-4

 

/
2

 

 

 

 
2 1.84 

mg/kg / 100 0.018 
mg/kg / ADI  

50 mg/kg /
150 mg/kg /

7 12
100 0.5 mg/kg ARfD
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thiamethoxam ISO  

 
 

IUPAC
( )-3-(2- -1,3- -5- )-5- -1,3,5- 

-4- ( )  
( )-3-(2-chloro-1,3-thiazol-5-ylmethyl)-5-methyl-1,3,5- 
oxadiazinan-4-ylidene(nitro)amine 

 
CAS (No.153719-23-4) 

3-[(2- -5- ) ] -5- - - -4 - 
1,3,5- -4-  
3-[(2-chloro-5-thiazolyl)methyl]tetrahydro-5-methyl- nitro-4 - 
1,3,5-oxadiazin-4-imine 

 
 

C8H10ClN5O3S 
 

 

291.7 
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2000 8 15  
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1 4 2 14C
[thi-14C] 4

14C [oxa-14C]

mg/kg g/g
/ 1 2  

 
 

 

  

 

SD 4 5 [thi-14C] [oxa-14C]
0.5 mg/kg 1.(1) (2)

100 mg/kg 1.(1) (2)

[thi-14C]
 

1  
1 4 Tmax

T1/2 4 7 2  
 

1  

 [thi-14C]  [oxa-14C]  
    

 
mg/kg  0.5 0.5 100 0.5 100 

           
Tmax hr  NA NA 4 2 2 1 2 1 4 1 
Cmax g/g  NA NA 0.174 0.168 43.2 34.5 0.201 0.186 35.7 33.0 
T1/2 hr  3 2 4 6 5 6 4 4 5 7 
AUC0-24hr g hr/g  2.5 1.7 1.6 1.6 345 264 1.3 1.1 367 297 

NA  
 

 

1.(1) 1.(1)

168
48

48
91.2% 168 94.0%

2  
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1.(1) 168
SD

12 [thi-14C] [oxa-14C]
24

 
T1/2 2.4 5.7

168 0.0033 g/g
0.149

0.199 g/g 0.240 0.557 g/g

2  
 

  

1.(1) 

 
68.7 82.6%TAR B

1 5.1 13.1%TAR M
2.0%TAR

0.4 2.1%TAR 1.0%TAR
1.1 1.2%TAR B

G 0.2 0.1%TAR  

-

3  
 

  

 

SD 4 5 [thi-14C] [oxa-14C]
 [thi-14C]

14
 

168 2  
24 84 95%TAR 3 6%TAR

168

                                            
1 2002 4 24
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2  
 

2 168 %TAR  

 [thi-14C]  [oxa-14C]  
     

 
mg/kg  0.5 0.5 100 0.5 0.5 100 

             
 86.8 92.7 91.3 93.0 95.5 96.5 96.2 94.7 92.9 95.7 96.9 99.2 

 0.8 1.1 4.8 3.9 0.2 0.5 0.3 0.5 0.8 1.7 0.3 0.3 
 5.5 3.2 5.2 3.4 5.1 4.4 6.8 4.4 5.1 4.0 5.7 4.0 

 93.1 97.0 101 100 101 102 103 99.6 98.8 101 103 104 
 0.3 0.3 0.4 0.3 0.3 0.3 0.4 0.5 0.3 0.2 0.3 0.7 

 
 

SD 4 5 [thi-14C] [oxa-14C]
 

48 3  
48 [thi-14C]

[oxa-14C] 3.9 4.5%TAR
2  
 

3 48 %TAR  

 [thi-14C] 
 

[oxa-14C] 
 

 3.9 4.5 
 81.4 86.8 
 4.8 3.5 

 4.4 2.3 
 1.5 1.6 

 
 

SD 14 [oxa-14C]
1.(1)

 
24 4

5  
B M

Tmax 6 T1/2 3
76  
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4 %TRR  

 g/g  
 

 B M  

0.5  13.1 96.0 3.5 <LOQ 0.3 
6  50.3 81.9 15.0 1.2 1.7 
8  35.9 78.0 18.1 1.4 2.2 
24  0.8 15.5 30.7 17.6 32.3 

LOQ  
 

5  

 a  
 B M 

Tmax hr  6 6 6 6 
Cmax g/g  50 41 8 0.6 
T1/2 hr  3 2 4 8 
AUC0-24hr g hr/g  581 467 92 8 

a  
 

 

  

 

ICR Tif:MAGf 6 [oxa-14C] 100 mg/kg
 

24 6
7  

B D 2
B D M

Tmax 0.5 T1/2 4
81  

 
6 %TRR  

  
g/g  

 
 B D M  

0.5  41.2 77.5 11.2 6.6 3.2 <LOQ 
2  30.8 41.4 18.6 12.5 20.8 3.3 
8  12.4 39.5 12.7 9.0 30.4 5.1 
24  0.5 17.9 10.7 4.7 15.5 6.1 

LOQ  
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7  

 a  
 B D M 

Tmax hr  0.5 0.5 2 2 2 
Cmax g/g  41 32 6 4 6 
T1/2 hr  4 3 3 3 3 
AUC0-24hr g hr/g  277 122 39 28 66 

a  
 

 

1.(3)

74.1% 60.0% 77 78 79  
 
  

ICR Tif:MAGf 16 [oxa-14C] 0.5
100 mg/kg ICR Tif:MAGf

15 0 100 500 2,500 ppm 0
17.2 81.2 364 mg/kg / 33 30
33 [oxa-14C] 10 mg/kg 2

 
72 8

1 78 9  

78 79  
 

8 72 g/g  

 
mg/kg    

0.5 

 (0.0139) 2(0.0041) (0.0024)
(0.0017) (0.0014) (0.0011) (0.0011) 

 
(0.0271) (0.0066) (0.0032)

(0.0029) (0.0025) (0.0020) (0.0020)
(0.0020) 

100 
 (2.68) (0.779) (0.444) (0.317)

(0.293) (0.227) 

 (5.11) (0.929) (0.530) (0.479)
(0.398) (0.328) 

                                            
2  
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9 1 78 %TAR  

ppm     
0 0.43 0.08 9.19 

100 0.73 0.11 13.1 
500 0.72 0.11 14.4 

2,500 0.53 0.09 14.8 
 

  

1.(3)

 
[oxa-14C]

10 + 11
 

B M MO10 MO11 MO12
D D

MO10 MO11 MO12

 
+

B M G B M MO4 B M
B M C MO4 MO5 MO6 MO7 MO8 MO9  

[thi-14C] 14
1 30 40% B M
C E H L N P MO1 MO2 MO3 MO4 MO13

 
B

M
MO7

MO9 N- MO4
MO3 77 78 79 80  
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10 %TAR  

 
(mg/kg )  

 
  

 
  

0.5 
  

72  
 33.0 Ma(14.9) B(11.5) MO10(5.25) MO11b(1.16) 
 25.4 B(15.7) Ma(12.8) MO10(7.97) MO11b(2.80) 

  
72  

 3.95 Ma(5.77) B(2.31) MO10(2.02) MO11b(0.25) 
 2.73 Ma(3.37) B(2.49) MO10(1.54) MO11b(0.58) 

100 
  

72  
 39.5 Ma(19.2) B(10.6) MO10(5.70) MO11b(1.02) 
 40.8 B(16.0) Ma(15.5) MO10(6.53) MO11b(2.99) 

  
72  

 2.81 Ma(2.51) B(1.01) MO10(0.82) MO11b(0.10) 
 3.70 Ma(4.08) B(2.29) MO10(1.35) MO11b(0.51) 

a D b MO12  
 

11 +  

  
ppm  

 
  

a 

0 43.5 B(12.0) M(9.6) G(0.8) 
100 42.1 B(11.9) M(10.1) G(0.9) 
500 36.0 B(10.2) M(7.8) G(0.7) 

2,500 42.0 B(15.2) M(11.1) G(1.3) 

a 

0 12.3 M(4.6) B(4.2) G(0.4) 
100 8.3 M(4.9) B(4.2) G(0.3) 
500 13.8 M(6.6) B(6.4) G(0.4) 

2,500 9.3 B(4.1) M(3.3) G(0.4) 

b 

0 4.0 MO4(21.6) M(5.7) B(4.5) 
100 5.1 MO4(17.8) B(4.4) M(4.2) 
500 2.7 MO4(19.3) B(3.8) M(3.3) 

2,500 2.9 MO4(14.7) B(5.3) M(4.3) 

b 

0 25.9 M(50.3) B(19.5) 
100 17.2 M(54.5) B(23.3) 
500 25.3 M(47.2) B(23.1) 

2,500 25.6 M(43.3) B(25.6) 

b 

0 1.9 MO4c(22.5) MO8c(15.7) MO5(12.7) C(9.7)
MO7/MO9c(9.1) MO6(6.4) B(0.3) M(0.3) 

100 0.8 MO7/MO9c(20.9) MO4c(18.8) MO5(17.6)
MO8c(9.7) C(5.3) MO6(3.9) B(1.0) M(0.5) 

500 0.4 MO7/MO9c(22.8) MO4c(18.6) MO5(12.3)
MO8c(10.2) C(5.9) MO6(4.0) B(1.1) M(1.0) 

2,500 1.2 MO7/MO9c(20.2) MO4c(17.8) MO5(12.5)
MO8c(11.9) MO6(3.7) C(3.4) M(2.2) B(1.3) 

a 1 72 1 %TAR  
b 1 78 %TRR  
c  
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ICR Tif:MAGf 16 [oxa-14C] 0.5
100 mg/kg ICR Tif:MAGf 15

0 100 500 2,500 ppm 0 17.2
81.2 364 mg/kg / 33 30 33

[oxa-14C] 10 mg/kg 2 ICR
Tif:MAGf 12 [thi-14C] 118 mg/kg /

14  
12  
72 14 1 384

90%TAR 2
1 78 70%TAR

77 78 79  
 

12 %TAR  

 [oxa-14C]  [thi-14C] 
 

  33 +2  14  
 

 72  1 78  1  
384  

 
mg/kg  0.5 100 ppm  118 

0 100 500 2,500 
          

 71.7 73.1 82.1 89.8 47.5 51.2 36.6 51.0 71.8 
 1.57 2.84 1.32 1.93 10.7 7.23 8.14 8.02 3.81 

 19.5 14.4 11.3 15.3 19.5 16.2 26.1 19.5 18.8 
 92.8 90.3 94.7 107 77.8 74.7 70.8 78.6 94.5 
 0.83 1.19 0.68 0.82 9.70 13.9 15.3 15.4 - 

-  
 

 

  

SD Tif:RaIf 5 ICR Tif:MAGf
5 3,000 2,500 ppm 1 10

13
 

B D M
B

D M 10
B D M

4.8 5.3 108 82  
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13  

  
 

g/mL  
 B D M 

 1 7.06 0.96 0.142 0.09 
10 19.2 0.63 0.10 0.05 

 1 11.8 2.54 0.85 1.98 
10 3.81 3.03 0.53 5.40 

 
  

B D  
14  

B M
54 371 D M

87 238 82  
 

14  

B  (A) B B M A M 
Vmax/Km  Vmax/Km   

 0.04 1.0 0.083 1.0 1.0 
 0.162 4.05 0.142 1.71 6.9 
 0.486 12.1 2.55 30.7 371 

D  (A) D D M A M 
Vmax/Km  Vmax/Km   

 0.022 1.0 0.447 1.0 1.0 
 0.053 2.41 0.510 1.14 2.8 
 0.563 25.6 4.17 9.3 238 

Vmax Km 1/2Vmax  
 

 

Gemsfarbige gebirgszierge 2 [thi-14C]
101 mg/kg 3.8 mg/kg / 4

 
6 15

16  

10%TRR B C
E H M MO8’  

6 48.7%TAR 12.1%TAR
1.01%TAR
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B C E H L M N O P 83  
 

15 6  

 g/g  

  2.08 
 2.04 

  0.257 
 0.579 

 6.63 
 11.1 
 1.84 

 
16  

 
 

g/g  

 
%TRR  %TRR   

%TRR  

 2.08 51.4 H(14.6) B(9.4) MO8(6.6) E(5.6)
M(3.2) O(2.9) C(0.5) 5.3 

 0.389 35.5 H(23.3) B(12.2) E(10.9) MO8(4.6)
M(3.1) O(2.7) 6.6 

 11.1 1.0 
H(22.3) E(13.2) MO8’(13.1) C(10.7)
B(7.2) MO8(5.9) M(3.8) Q(2.7)
F(2.6) O(1.4) G(1.3) P(0.6) N(0.2) 

1.3 

 6.63 21.1 
E(19.8) H(13.2) MO8’(9.8)
MO8(9.3) N(4.1) B(2.6) C(2.4)
F(2.0) G(1.9) P(1.5) O(1.4) M(0.9) 

0.2 

 1.17 30.8 B(43.8) M(17.7) O(2.8) 1.9 
6

6 1 2  
 

 

Gemsfarbige gebirgszierge 2 [oxa-14C]
112 mg/kg 4.2 mg/kg / 4

 
6 17

18  

10%TRR B E
H M MO8 MO8’ MO8’’  

6 44.5%TAR 7.64%TAR
0.936 %TAR

B C E H M N O Z 84  
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17 6  

 g/g  

  2.27 
 2.28 

  0.458 
 0.648 

 7.52 
 11.0 
 2.06 

 
18  

 
 

 
g/g  

 
%TRR  %TRR   

%TRR  

 2.27 53.6 
MO8(10.9) MO8’(5.6) H(5.0)
E(4.6) B(4.5) M(2.1) Z(1.4) C(1.5)
O(1.2) 

6.0 

 0.535 51.9 E(13.3) H(13.2) B(7.6) Z(1.7)
M(1.6) O(1.0) N(0.2) 8.1 

 11.0 1.1 
MO8’(25.1) E(11.1) C(9.2) H(8.1)
B(6.4) MO8(5.3) MO8’’(3.6) M(2.2)
F(1.3) O(0.7) Z(0.5) 

13.4 

 7.52 22.3 
E(16.4) MO8’’(11.8) MO8’(8.9)
MO8(7.8) H(6.3) C(5.3) F(2.5)
Z(1.6) O(1.0) 

2.9 

 1.48 36.8 B(44.6) M(10.0) Z(2.8) O(1.7) 0.9 
6

6 1 2  
 

 

LSL 5 [thi-14C]
112 mg/kg 7.9 mg/kg / 4

 
6 19

20  

10%TRR B E M MO14
 

6 82.3%TAR
0.096%TAR B C
E M MO14 N 85  
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19 6  

 g/g  
 0.684 

/  0.322 
 0.247 

 4.74 
 8.13 
 0.645 

 
20  

 
 

 
g/g  

 
%TRR  

%TRR   
%TRR  

 0.677 21.1 MO14(38.7) E(10.7) M(7.0)
O(4.8) B(3.2) 11.2 

 0.290 14.8 M(54.2) B(9.2) MO14(8.3) E(3.4)
O(3.0) N(1.8) 3.0 

 8.02 ND B(34.0) MO14(21.9) M(19.9)
E(12.7) L(1.3) O(1.2) 1.0 

  0.265 5.0 M(45.0) B(24.8) N(8.6) O(2.4) 1.8 
 0.290 11.3 M(58.9) B(23.2) 1.9 

6
6 1 1  

ND  
 

 

5 [oxa-14C]
97.6 mg/kg 7.7 mg/kg / 4

 
6 21

22  

10%TRR B M MO14 N  
6 78.7%TAR

0.114%TAR B C
E M MO14 86  
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21 6  

 g/g  
 0.933 

/  0.452 
 0.235 

 5.51 
 9.23 
 0.715 

 
22  

 
 

 
g/g  

 
%TRR  

%TRR   
%TRR  

 0.929 20.7 MO14(28.1) M(8.4) O(3.0) F(2.4)
E(1.9) B(1.5) Z(1.0) C(0.8) 8.7 

 0.366 5.0 M(57.4) B(7.7) F(5.6) O(4.5)
MO14(3.6) E(1.4) Z(1.4) C(0.3) 6.8 

 9.15 0.2 B(38.5) M(16.3) MO14(12.0)
E(1.2) O(1.0) N(0.8) Z(0.4) 5.2 

 
 0.292 1.9 M(47.2) B(20.4) N(14.6) F(4.2)

O(1.9) Z(1.2) 1.4 

 0.295 10.9 M(53.7) B(19.5) C(6.1) E(1.3)
O(0.9) Z(0.7) 5.2 

6
6 1 1  

 
1.(5) (8)

B

 
 

 

 

[thi-14C] [oxa-14C]
Magister

[thi-14C] 149 g ai/ha [oxa-14C]
145 g ai/ha [thi-14C] [oxa-14C]

2 488 g ai/ha 485 g ai/ha
6 2 1.26 mg

0 14 [thi-14C]
33 124 166 89 152
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78
23  

 
23  

    

 
0 14 33 124 166 89 152 78 

 
(g ai/ha) 

145~ 
149 149 145~ 

149 
145~ 
149 

145~ 
149 

485~ 
488 

485~ 
488 

1.26 
(mg×2) 

 

[thi-14C] 

[oxa-14C] 

 

[thi-14C] 

 

[thi-14C] [oxa-14C]  

 
 

 
   

 
 

  
  

 
14 2.7 0.3

42.4%TAR 33 2.1 2.3%TAR 124
5.5 6.5%TAR 166 0.2

0.3%TAR 0.015 0.023 mg/kg 4.3 6.6%TAR 0.238 0.346 mg/kg
0-10 cm 50.4 59.1%TAR 0.069 0.113 mg/kg

10-20 cm 28.9 32.2%TAR 0.032 0.066 mg/kg 20-30 cm 12.0
17.4%TAR 0.011 0.026 mg/kg  

89 4.4 4.8%TAR 152
0.2 0.4%TAR 0.041 0.080 mg/kg 5.7 6.9%TAR

0.882 1.030 mg/kg 78
0.2 0.3%TAR 0.035 0.058 mg/kg 62.5 64.4%TAR 59.1 66.7 

mg/kg 2.0 4.2%TAR 0.868 1.70 mg/kg  
0.002 

mg/kg 6.5 15.1%TRR 0.007 0.015 mg/kg 3.0 4.3%TRR
0.006 mg/kg 7.9 15.1%TRR 0.038 0.047 

mg/kg 3.1 5.3%TRR 0.001 mg/kg
30.6 32.3 mg/kg 1.1 mg/kg  

B 3.6 4.3%TRR 7.5 15.8%TRR
C 6.9 8.5 TRR E 8.7 10.4%TRR

4 5  
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[thi-14C] [oxa-14C]
25 g ai/ha 48 49 98 [thi-14C]

99 [oxa-14C] 21
2 1 119 [thi-14C]

120 [oxa-14C]
1
 

[thi-14C] 119 [oxa-14C]
120 0.026 0.050 mg/kg 0.960

1.16 mg/kg 1.01 1.08 mg/kg
0.002 0.003 mg/kg 4.5 12.8%TRR 0.628 0.821 

mg/kg 65.4 70.8%TRR 0.507 0.570 mg/kg 50.3 53.0%TRR
B 4.2 10.6%TRR 3.6 6.3%TRR

7.7 11.4%TRR C 2.7 3.0%TRR 1.9 4.0%TRR
F 0.1 0.7%TRR 3.7 4.4%TRR 2.6 3.2%TRR G

1.1 2.6%TRR 0.8 0.9%TRR 1.0 1.8%TRR M
0.4 0.5%TRR 0.1 0.7%TRR 3.8 5.2%TRR

6 7  
 

 

[thi-14C]
[oxa-14C] 300 g ai/ha 24

1 34 71 126 [oxa-14C]
127 [thi-14C]

 
126 [oxa-14C] 127 [thi-14C]

0.176 0.233 mg/kg 0.526 0.665 mg/kg
2.83 2.99 mg/kg 0.124 0.145 mg/kg

0.001 mg/kg 0 0.4%TRR 0.035
0.144 mg/kg 6.7 21.7%TRR 0.518 0.775 mg/kg 17.3 27.4%TRR

0.011 0.014 mg/kg  
B 1.1 2.3%TRR 13.1 16.2%TRR

6.1 7.7%TRR C 0.3%TRR 1.4 2.8%TRR 4.1
5.9%TRR F 0.9 1.6%TRR 2.2 3.9%TRR G 0.4

0.9%TRR 2.5 2.6%TRR 3.3 3.8%TRR O 0.2
0.4%TRR 1.1 1.8%TRR 1.7 2.1%TRR 8

9  
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Bartlett [thi-14C] [oxa-14C]
1 150 g ai/ha 1,500 g ai/ha

13 2 15
 

0.488 0.701 mg/kg 40.1
51.0 mg/kg 6.81 7.07 mg/kg 417 451 mg/kg

0.143
0.196 mg/kg 28.0 29.3%TRR 2.16 2.27 mg/kg 30.5

33.4%TRR 64.2 75.3 mg/kg 14.3 18.0%TRR  
B 19.1 24.3 TRR

13.5 19.0 TRR G 5.0 6.0%TRR
8.0 8.4%TRR 5%TRR

10  
 

 

Sunny 1 33
[thi-14C] [oxa-14C] 50 g ai/ha 1

3 3 7 14

[thi-14C] [oxa-14C] 500 g ai/ha
1 3 14  

24  
B

C E F G M O P R W X Y Z Z1 10%TRR
87  
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24 %TRR  

 
 

 
(g ai/ha)  

 
 

(mg/kg) 

 
  

 
 
 

[thi-14C] 

 

50 

 1.74 82.7 a 5.8 
3  1.02 65.9 a 9.4 
7  0.633 55.4 a 11.6 
14  0.570 41.9 a 18.5 

14
 

0-10 cm 0.045 61.6 a 20.2 
10-20 cm 0.003    
20-30 cm 0.001    

500 

14  4.96 48.3 a 17.4 

14  
 

0-10 cm 1.02 75.4 a 11.4 
10-20 cm 0.032 50.8 B(17.4) 19.5 
20-30 cm 0.003    

[oxa-14C] 

 

50 

 1.98 78.3 a 4.1 
3  1.50 70.4 a 6.5 
7  0.722 53.3 a 8.4 
14  0.688 38.2 a 13.1 

14  
 

0-10 cm 0.042 55.9 B(12.3) 19.4 
10-20 cm 0.001    
20-30 cm 0.001    

500 

14  5.07 60.1 a 11.5 

14  
 

0-10 cm 1.36 73.6 a 7.0 
10-20 cm 0.041 65.9 B(11.4) 7.9 
20-30 cm 0.001    

 
a 10 %TRR  

 
 

DasherII 54 64 [thi-14C]
[oxa-14C] 50 g ai/ha

2 2 14
16 [thi-14C]

[oxa-14C] 1,500 g ai/ha
58 500 g ai/ha

15  
25  

B C F G
10%TRR
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88  
 

25 %TRR  

 
a 10 %TRR  

 
 

California White Rose [thi-14C]
6.1 g/100 kg [oxa-14C] 6.3 g/100 kg

84
106

[thi-14C] 26.4 g/100 kg [oxa-14C]
33.4 g/100 kg

 
26  

B [oxa-14C] 13.1 %TRR
[thi-14C] B G M

R [oxa-14C] G M O U V Z
89  

 
 

 
(g ai/ha)   

 
 

(mg/kg) 

 
  

 
 
 

[thi-14C] 

 

50×2  
 

  1.63    

 2  0.039    
 0.035 16.2 a 33.4 

1,500 
 

 
500 

 

 2  16.4    
 13.7 10.2 a 52.7 

 2  0.280 25.5 B(10.2) 13.9 
 0.295 13.9 a 13.3 

/   3.10    

[oxa-14C] 

 

50×2  
 

  2.20    

 2  0.039    
 0.031 6.44 a 6.54 

1,500 
 

 
500 

 

 
2  11.0    

 11.5 6.97 a 27.3 

 2  0.383 38.6 a 12.3 
 0.323 12.9 a 6.06 

/   4.41    



 32 

 

26 %TRR  

 
a 10 %TRR  

 
2.(1) (7)

B M
B E C-N Y

C F
G  

 
 

 

[thi-14C]
[oxa-14C] 660 g ai/ha 25
363  

363 0.26
0.31 TAR 42 74.7
75.7%TAR 363 30.6

34.0%TAR 363 2.2 3.6%TAR
363 61.9 62.8%TAR

C F thi-14C
120 37.1 39.1%TAR 0.85%TAR

363 C 26.9 30.8%TAR F

 
 

 
(g/100 kg)   

 
 

(mg/kg) 

 
  

 
 
 

[thi-14C] 

 

6.1 
84   7.44   23.1 

 0.324 17.8 a 29.0 

106   7.64   24.1 
 0.220 13.1 a 32.7 

26.4 
84   42.0   18.2 

 1.16 22.1 a 36.7 

106   41.9   28.3 
 0.853 16.0 a 36.7 

[oxa-14C] 

 

6.3 
84   7.25   24 

 0.215 26.5 B(13.1) 14.5 

106   8.95   37.8 
 0.130 10.3 a 19.9 

33.4 
84   26.4   23.5 

 1.02 35.1 a 13.2 

106   37.2   34.7 
 0.857 22.9 a 15.6 
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90% 3.32 3.35
43.7 47.1 39.2 46.6 130 155
51.6 51.8 162 170  

11 12  
 

 

[thi-14C] [oxa-14C]
200 g ai/ha 10,000 g ai/ha

/ 25 365
 

365 40.7 52.0%TAR
42.2 46.2%TAR

365 44.7
47.1%TAR 365 10.2
10.7%TAR 13.8 15.3%TAR

B F G Q U F 268
7.4%TAR 5 %TAR

 
2 254

353 1 4.7 7.0 2 471 521
286 318  

13 14  
 

 

[thi-14C] [oxa-14C]
200 g ai/ha 10,000 g ai/ha

25 21
365

 
120 3.9 4.0%TAR

C F C 120 58.9 63.4%TAR F
21 5.4 4.8%TAR
5%TAR 2.7 7.1%TAR

4.4 6.7%TAR
272 19.5%TAR  

23.5 24.2  

15 16  
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4

 
Freundlich Kads 0.218 1.02

Koc 16.4 32.0 17  
 

 

 

pH 1 pH 5 pH 7 pH 9
[thi-14C] [oxa-14C]

10 mg/L 25
40 60

27  
 

27  

 pH   
1-1 1 5 7 60  5  
1-2 9 24  
2 5 25  

30  3 7 25 40 60  4 9 
 

1-1 pH 1 pH 5 pH 7
27 36%TAR 1-2 24 0.64

0.74%TAR
F N Q 25 pH 7

F N Q 30 93.4 94.1 2.3 2.5 1.1 1.3
0.63%TAR 25 pH 9 F N

Q 30 0.68 8.5 27.9 33.3 53.6 59.7 9.1%TAR
pH 1 pH 5

pH 7 1,110 1,250 pH 9 7.3 15.6 18 19  
 

 

pH 7.7 1 
mg/L 25±1 14

300 400 nm 47.9 W/m2 49.4 W/m2

 
14 0.91

0.92 mg/L
3
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W 14 0.80 mg/L 0.32 mg/L
4.4

4.3 20  
 

 

pH 5 [thi-14C] [oxa-14C]
10 mg/L 25 30 1 12

290 700 nm 410 W/m2

 
30 93.1

93.7%TAR
[thi-14C]

30 54.3%TAR
[oxa-14C] W 65.8%TAR

B C F 30 0.68 2.9%TAR
1.9%TAR 3.3 8.5%TAR [oxa-14C]

1.5%TAR
2.29 3.08 21 22  

 
 

B C
 

28 23 26  
 

28  

   

 

  
B C 

 
( ) 

( )  
0.5 mg/kg 

10  35  
( ) 11  53  

 
( ) 

( )  
0.5 mg/kg 

34  66  
( ) 89  144  

 
( ) 

( )  
300 g ai/ha 

1  1  
( ) 2.5  3  

 
( ) 

( )  
133 g ai/ha 

48  50  
( ) 37  38  
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B
3

7 9.78 
mg/kg B 3

1.42 mg/kg 35% 27 33
90  

 
 

B
4  

61 0.12 
mg/kg B 0.01 mg/kg

118  
 

 

  

10 2 6 20 mg/kg
42.5 127 425 mg/ / 28 30

B
5  

7 14 0.17 g/g
29 0.06 g/g B 7

0.07 g/g 30 0.384 g/g 91  
 

  

15 0.2 0.6 2
10 mg/kg 0.017 0.055 0.76 0.90 mg/kg

28 B M
6  

28
B M

B 28 0.01 g/g M 14 28 0.04 g/g
B M 28

92  
 

  

Hy-Line Brown 15 0 0.2 0.6
2.0 mg/kg 0 0.015 0.039 0.13 mg/kg /
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28 B M
7  

B M
2.0 mg/kg 0.01 g/g 121  

 
 

29 8  

 
 

29  

  
( :55.1 kg) 

(1 6 ) 
( :16.5 kg) 

 
( :58.5 kg) 

(65 ) 
( :56.1 kg) 

 
( g/ / ) 

304 172 309 340 

 
   

 
 

 

 
30 34  
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30  

   
/  

a 
(mg/kg ) 
( ) 

 
 

(mg/kg ) 

 

(mg/kg ) 
 

 
 
 
 
 

 

Wistar 
  5 

0 500  
1,000
2,000 
( ) 

 500 

500 mg/kg
 

2,000 mg/kg 
1  

ICR 
  5 

0 250  
500 1,000 

( ) 
250 500 

500 mg/kg
 

1,000 mg/kg

 

 
 

ICR 
  8 

0 125  
250 500 

( ) 
250 500 500 mg/kg

 

 ICR 
  10 

0 125  
250 500 

( ) 
500   

 ICR 
  6 

0 250  
500 1,000 

( ) 
500 1,000 1,000 mg/kg

 

 

 Wistar 
  6 

0 250  
500 1,000 

( ) 
500 1,000 1,000 mg/kg

 

 Wistar 
  6 

0 250  
500 1,000 

( ) 
1,000   

 

 Hartley 
  4 

0 1×10-7  
1×10-6  
1×10-5  
1×10-4M 

1×10-4M   

 ICR 
  8 

0 125  
250 500 

( ) 
125 250 250 mg/kg

 

 
 ICR 

  8 
0 125  

250 500 
( ) 

500   

 

 Wistar 
  6 

0 250  
500 1,000 

( ) 
1,000   

 Wistar 
  6 

0 250  
500 1,000 

( ) 
1,000   

a 0.5%MC  
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SD
ICR  

31 35 38  
 

31  

  
LD50(mg/kg ) 

 
  

 

SD  
5  1,560 1,560 

900 mg/kg

( 2 ) 
2,000 mg/kg  

ICR  
5  783 964 

500 mg/kg
 

( ) 
800 mg/kg  
2,000 mg/kg  

 SD  
5  >2,000 >2,000  

 SD  
5  

LC50(mg/L) 
 >3.72 >3.72 

 
B C Wistar  

32 39 93  
 

32  

  
LD50(mg/kg ) 

 
  

B Wistar  
5  >2,000 >2,000  

 

C Wistar  
5  

500<LD50 
<1,000 

500<LD50 
<1,000  

1,000 mg/kg  
 

 

SD 10 0 100 500
1,500 mg/kg  

33  
100 mg/kg  
1,500 mg/kg

 



 40 

500 mg/kg

100 mg/kg 40  
 

33  

   
1,500 mg/kg  ( 1~8 ) 

 
 

 
 

 
 

(3 ) 
 

 
 

 
 

 
 

 
 
 

500 mg/kg  
 

 
 
 

 
 

 

 
 

 
 

100 mg/kg    
500 mg/kg  

2~3  
 

 

41 42  
Pirbright White Maximization

43  
 

 

90  

SD 10 0 25 250 1,250 2,500
5,000 ppm 34 90

 
 

34 90  

ppm  25 250 1,250 2,500 5,000 
 

mg/kg /  
 1.74 17.6 84.9 168 329 
 1.88 19.2 92.5 182 359 
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35  
1,250 ppm 2,500 ppm

250 ppm 17.6 mg/kg / 1,250 ppm 92.5 mg/kg /
44 45  

 
35 90  

   
5,000 ppm RBC HDW PLT

 
BUN Chol  

 
3  

 
 
 

Hb Ht Mon  
 

2,500 ppm   
 

4 
 

 

 
Glob  

 
 

 
 

1,250 ppm   a b 
Cre Glu  

  
 

 

1,250 ppm  
 

250 ppm   
a 1,250 2,500 ppm 3 5,000 ppm 2  
b 1,250 ppm 5 6 2,500 5,000 ppm 1  

 
90  

4 0 50 250 1,000
2,500/2,000 ppm5 36 90

 

                                            
3  
4

 
5 2,500 ppm 15~18

26 2,000 ppm 19~25  
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36 90  

ppm  50 250 1,000 2,500/2,000 
 

mg/kg /  
 1.58 8.23 32.0 54.8 
 1.80 9.27 33.9 50.5 

 
37  

1,000 ppm Glu PT
250 ppm 8.23 mg/kg /

9.27 mg/kg / 46  
 

37 90  

   
2,500/2,000 ppm ( 2 3 )§ 

( 4 )§ 
MCH Mon  

 
HDW  
PT  
CK  

 
 

 

( 2 3 ) 
( 4 ) 

MCHC  
Ht RBC Hb MCV MCH  
WBC Neu Baso  
Lym Mon  
A/G  

 
 

1,000 ppm  a 
Glu  
Alb  

b 
PT  

250 ppm     
§  
a 1,000 ppm 1 3 2,500/2,000 ppm 1~ 3 3  

2,500/2,000 ppm 3  
b 1,000 ppm 1 1 2,500/2,000 ppm 1  

2,500/2,000 ppm 2  
 
90  

SD 10 0 10 30 500
1,500 ppm 0 10 30 1,000 3,000 ppm 38

90  
 

38 90  

(ppm) 10 30 500 1,000 1,500 3,000 
 

mg/kg /  
 0.7 1.9 31.8  95.4  
 0.7 2.1  73.2  216 

 

1,500 ppm 95.4 mg/kg / 3,000 ppm
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216 mg/kg /  
47  

 
28  

SD 5 0 20 60 250
1,000mg/kg / 28  

39  
1,000 mg/kg /

250 mg/kg /
250 mg/kg / 60 mg/kg /

119  
 

39 28  

   
1,000 mg/kg /  § TG  

§ 
§ 

§ 
250 mg/kg /  250 mg/kg /  

 
Glu  

§ 
60 mg/kg /    
§  

 
 

1  

4 0 25 150 750
1,500 ppm 40 1

 
 

40 1  

ppm  25 150 750 1,500 
 

mg/kg /  
 0.70 4.05 21.0 42.0 
 0.79 4.49 24.6 45.1 

 
41  

750 ppm
1,500 ppm 750 ppm

 
750 ppm 150 ppm PT
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750 ppm BUN

150 ppm 4.05 mg/kg / 4.49 mg/kg /
48  

 
41 1  

   
1,500 ppm ( 3 4 ) 

 
RDW Baso  

 

( 2 4 ) 
MCV Mon  
Alb A/G CK  

 
750 ppm  ( 1 )a 

BUN Cre  
( 1 )b 

BUN Cre  
150 ppm    

a  
b 750 ppm 6~9 1,500 ppm 3  

 
2 /  

SD 80 0 10 30 500
1,500 ppm 0 10 30 1,000 3,000 ppm 42

2 /  
 

42 2 /  

(ppm) 10 30 500 1,000 1,500 3,000 
 

(mg/kg / ) 
 0.41 1.29 21.0  63.0  
 0.48 1.56  50.3  155 

 
43

/ 44  
1,000 ppm WBC

10 ppm 50 ppm

 
 

1,500 ppm 2u-
 

1,500 ppm 2/50 /
3/50

0 3.3% / 0 6.7%
SD



 45 

 
1,500 ppm 3,000 ppm

500 ppm 21.0 
mg/kg / 1,000 ppm 50.3 mg/kg /

49  
 
43 2 /  

 

   
3,000 ppm  ( 3 ) 

Ht Lym  
Cre A/G

 
 

 
 

1,500 ppm Ht  
BUN Cre AST ALP  

 
 

 

 

1,000/500 ppm 
 

500 ppm  
 

1,000 ppm  
 

 
44 /  

   
 (ppm) 0 10 30 500 1,500 0 10 30 1,000 3,000 

 50 50 50 50 50 50 50 49 50 50 
 0 0 0 1 2* 0 0 1 0 0 

/  0 1 0 1 3* 0 0 0 0 0 
Fisher * p<0.05 Peto  

 
18  

ICR Tif:MAGf 60 0 5 20
500 1,250 2,500 ppm 45 18

 
 

45 18  

(ppm) 5 20 500 1,250 2,500 
 

(mg/kg / ) 
 0.65 2.63 63.8 162 354 
 0.89 3.68 87.6 215 479 

 
46



 46 

47  
500 ppm 2,500 ppm

1,250 ppm

1,250 ppm
 

500 ppm
20 ppm 2.63 mg/kg / 3.68 mg/kg

/ 50  
14.(1)  

 
46 18  

   
2,500 ppm ( 7 ) 

MCH  
WBC Lym  

 

( 35 ) 
MCH PLT  

 
 

1,250 ppm  Mon  
 

 
 

 

 
 

 

500 ppm   
 

 
 

 
 

 
 

 
 

 

20 ppm    
 

47  

   
 (ppm) 0 5 20 500 1,250 2,500 0 5 20 500 1,250 2,500 

 50 50 50 50 50 50 50 50 50 50 50 50 
 9 5 8 17* 21*# 39*# 0 0 0 5*# 8*# 28*# 

 3 3 2 4 4 16*# 0 0 0 0 2* 3* 
 7 4 4 11 22*# 32*# 2 2 2 2 14*# 37*# 

* p<0.05 Peto # p<0.05 Fisher  
 

 

2  

SD 30 0 10 30 1,000
2,500 ppm 48 2



 47 

 
 

48 2  

(ppm) 10 30 1,000 2,500 

(mg/kg / ) 

P   0.61 1.84 63.3 158 
 0.8 2.37 76.2 202 

F1   0.69 2.07 68.9 181 
 0.88 2.63 88.2 236 

 
49  

10 ppm P F1

F1 30 ppm
1,000 2,500 ppm

 
1,000 ppm P F1

2,500 ppm F1 1,000 ppm
F2 30 

ppm P 1.84 mg/kg / F1 2.07 mg/kg / 1,000 ppm
P 76.2 mg/kg / F1 88.2 mg/kg / 30 ppm P

1.84 mg/kg / P 2.37 mg/kg / F1 2.07 mg/kg /
F1 2.63 mg/kg /

51  



 48 

 
49 2  

 P F1 F1 F2 
    

 

2,500 ppm  
( 1~8 ) 

 
 
 
 

 

2,500 ppm  
 

 
 
 

 
 

 

1,000 ppm 
   

1,000 ppm  
 

30 ppm    

 

2,500 ppm     
1,000 ppm 

 
1,000 ppm  

 
1,000 ppm  

 
1,000 ppm  

 
 

30 ppm   
 
2  

SD 26 0 20 50 1,000
2,500 ppm 50 2

 
 

50 2  

(ppm) 20 50 1,000 2,500 

(mg/kg / ) 

P   1.2 3.0 61.7 156 
 1.7 4.3 84.4 209 

F1   1.5 3.7 74.8 192 
 2.1 5.6 110 277 

 
51  

P
F1 2,500 ppm

50 ppm F1

50 2,500 ppm

2,500 ppm F1

5%



 49 

 
F1 1,000 ppm

6 20 1,000 2,500 ppm

 
1,000 ppm F1

2,500 ppm F1

50 ppm P 3.0 mg/kg / F1 3.7 mg/kg /
1,000 ppm P 84.4 mg/kg / F1 110 mg/kg /

2,500 ppm P 156 mg/kg / P 209 mg/kg
/ F1 192 mg/kg / F1 277 mg/kg /

94  
 

51 2  

 P F1 F1 F2 
    

 

2,500 ppm  
( 2 ) 

 
( 1 ) 

 
 

 

2,500 ppm  
  

/

 

 

 

1,000 ppm 
 

1,000 ppm  
 

 

1,000 ppm  
 

50 ppm 
 

 

 

2,500 ppm 
 

    

 

                                            
6  



 50 

 

SD 24 6 15 0 5 30 200
750 mg/kg / 0.5%CMC-Na

 
750 mg/kg / 6

7 / 6 21
6 11 200 mg/kg

/ 6 11
 

750 mg/kg /
13

200 mg/kg /
 

200 mg/kg /
750 mg/kg /

30 mg/kg / 200 mg/kg /
52  

 
 

19 7 19 0 5 15
50 150 mg/kg / 0.5%CMC

 
150 mg/kg / 14

7 12 7 12
50 mg/kg / 7 12 12 16

7 19
 

150 mg/kg /
 

50 mg/kg /
150 mg/kg /

15 mg/kg / 50 mg/kg /
53  

 
 

Wistar 30 7 22 0
50 400 4,000 ppm 52 23

63  
 
 



 51 

52  

(ppm) 50 400 4,000 

(mg/kg / ) 
 

( 7 22 ) 4.3 34.5 299 

 
4,000 ppm

15 7 15
4,000 ppm

4,000 ppm 12
63 5%

 
12 4,000 ppm

 
63 4,000 ppm

1.22 1.53 1.34±0.09 8.27 8.86 8.59±0.18

4,000 ppm

 
400 ppm 34.5 mg/kg

/ 95  
 

 

DNA UDS
V79

CHO
 

53
54 59 96  



 52 

 
53  

    

 
 

(TA98 TA100 TA102
TA1535 TA1537 ) 

(WP2 ) 

313~5,000 g/ (+/-S9) 

 

(TA98 TA100 TA102  
TA1535, TA1537 ) 

313~5,000 g/ (+S9) 
 

UDS  
 7.33~235 g/mL 

 
 13.0~1,670 g/mL 

 
 

 
(V79) 

61.7~2,220 g/mL(-S9)  123~3,330 g/mL(+S9) 
 
 

 
(CHO) 

284~2,270 g/mL(-S9)  1,140~4,540 g/mL(+S9) 
  ICR ( ) 

( 5 ) 
313, 625, 1,0001)mg/kg  
2   

+/-S9  
1) 24 48 1,250 mg/kg  

 
B C

 
54 60 97  

 

54  

     

B 

 

(TA98 TA100 TA102  
TA1535 TA1537 ) 

(WP2 A ) 

313~5,000 g/  
(+/-S9)  

C (TA98 TA100 TA102  
TA1535 TA1537 ) 

(WP2 A )

313~5,000 g/  
(+/-S9)  

+/-S9  
 

 

 

11.(3) 500 ppm
 

 



 53 

 14  

ICR Tif:MAGf 6 14 0
100 500 2,500 ppm 0 17 74 376 mg/kg / 0 20
92 486 mg/kg /

 
2,500 ppm CYP GST

EH
PROD BROD  -1 UDP-GT

500 ppm EROD BROD
100 ppm PROD  

500 ppm
61  

 
 60  

ICR Tif:MAGf 5 60 0
100 500 2,500 ppm 0 15.8 71.6 386 mg/kg / 0
19.9 86.6 463 mg/kg / 3 7 13 27
59 BrdU

 
2,500 ppm

/
BrdU 500 ppm

/ BrdU  

62  
 

  

14.(1) 18
11.(3) 35 TUNEL

 
500 ppm 2,500 ppm 59

63  
 

 60

 

ICR Tif:MAGf 10 60 0
2,500 5,000 ppm 0 448 976 mg/kg /
7 14 28 60  

2,500 5,000 ppm 60 GSH
8- F2a



 54 

-
 

2,500 ppm 5,000 ppm 60

64  
 

  

14.(1) 2,500 5,000 
ppm GSH

 
- -GCS

GR -6- G6PDH S-
GST 2,500

5,000 ppm 7 -GCS
GST GR G6PDH

 
-GCS

14.(1) GSH GST
14.(1)

98  
 

 50

 

ICR Tif:MAGf 15 50 0
50 200 500 1,250 2,500 5,000 ppm 0 6.3 25.1 61.5 151 314

684 mg/kg / 10 20 30 40 50

55  
1,250 ppm BrdU

500 ppm
99  



 55 

55  

  
5,000 ppm  
2,500 ppm   

 
( / ) 

1,250 ppm  AST ALT  
500 ppm  ( )

( ) 
200 ppm   

 
  

14.(1) 40
BrdU /Feulgen

BrdU
 

500 ppm BrdU
100  

 
 50  

ICR Tif:MAGf 10 50 0
2,500 5,000 ppm 0 318 693 mg/kg /
10 20 30 40 50 8- F2

8- F2 - GSH
GSSG -GCS

GST  
2,500 ppm GSH GSSG -GCS GST

8- F2 5,000 ppm 20
8- F2

-  

 
8- F2

GSH -

2,500 5,000 ppm 50
101  

 
 50  

SD Tif:RAIf 15 10



 56 

50 0 1,000 3,000 ppm 0 58.9 181 mg/kg
/ 1 10 20 30 40 50

BrdU
TUNEL

 
3,000 ppm

BrdU
102  

 
 1 10  

50
14.(1) 1 10

-GCS P450  
3,000 ppm 10 1 - 2 - 15 - 16 -

EH -
GST CYP1A2 CYP3A

CYP2B GSH GSSG
-GCS 103  

 
14.(1)

 
 

  

M

M
14.(1)

 
1) 2,500 ppm 10

56
M 1.6

 
2) 3,000 ppm 2,500 ppm

57
10



 57 

M 140 D 15  
3) 2 B M 20

14.(1)

58  
4) D 1 14.(1)

D M 104  
 

56  

 ( g/mL) 
 B D M 

 4.60 3.75 0.64 8.68 
 3.81 3.03 0.53 5.40 

( / ) 1.21 1.24 1.21 1.60 
14.(1) 2,500 ppm 10

 
 

57  

( ) 
 

 
( ) 

( g/mL) 
 B D M 

( ) 
3,000 ppm 

1 7.01 0.96 0.14 0.09 
10 19.2 0.63 0.10 0.05 
50 7.91 1.20 0.12 0.05 

( ) 
2,500 ppm 

1 11.8 2.54 0.86 0.98 
10 14.9 5.31 1.50 7.05 
50 9.71 3.38 1.12 4.20 

14.(1) 3,000 ppm 14.(1) 
2,500 ppm  

 
58 2 20 g/mL  

 
   

Tif:MAGf CD-1 

 
(2,500 ppm) 

 9.66 3.67 
B 4.79 2.71 
D 0.89 0.46 
M 5.99 5.42 

B 
(2,000 ppm) 

B 7.35 1.65 
M 7.96 5.17 

M 
(500 ppm) M 3.99 2.56 

14.(1)  
 

 2 B M

 

1.(3) (4) B
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M Tif:MAGf
B CD-1

113
B M

 
Tif:MAGf CD-1 17 2,500 ppm

B 2,000 ppm M 500 ppm 20
 

59  
Tif:MAGf CD-1

B  

B M
105  

 
59  

 
( ) 

 
Tif:MAGf CD-1 

 
(2,500 ppm) 

(2 3 ) 
TP Chol Alb  
ALT  

 
 

BrdU (20  
) 

 
 

 

(2~5 7~9 13 
) 

(3 4 ) 
TP Chol Alb  
ALT  

 
BrdU (10 20 

) 
 
 

 

B 
(2,000 ppm) 

(2~6 8~11 ) 
(1 3~6 10 ) 

 

( ) 
(1 3~15 20 ) 

 
 

M 
(500 ppm) 

  

 
 B M D

 

B 20 14.(1) 

B

B M D
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1) ICR Tif:MAGf 12 D 0 500 1,000 

ppm 1 10 Chol
1,000 ppm TP Alb BrdU

 
2) ICR Tif:MAGf CD-1 17

B M 20 14.(1)

Chol ALT
B M

 
3) SD Tif:RaIf 17 D 0 500 1,000 ppm

1 Chol ALT AST
 

 

D B
113 D

N- B M

D
1.(4) 106  

 
 

 

50
2,500 ppm 10

30 50 14.(1)

1 14.(1) Chol  
Chol

 
ICR Tif:MAGf 21 6 15 17

6 0 500 1,250 2,500 ppm 7
 

7 B D M
Chol

68 78% 1,250
2,500 ppm 79 85%

1,250 ppm 2,500 ppm
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107  
 

 Chol

 

Chol

Chol Chol
 

 
Chol  

1) 50 14.(1)

5 Chol 10 20 30
40 50  

Chol 10 500 ppm
 

2) ICR Tif:MAGf 5 0 350 mg/kg
/ 1 1 7 T.Chol HDL

LDL  
T.Chol 1 4 7

HDL LDL 4 7
 

3) 2 B M 20
14.(1)

Chol B M Chol
Chol  

4) D 10 14.(1)

1 Chol  
5) ICR Tif:MAGf 18 0 2,500 

ppm 4 4
 

4 Chol 69%
2 ALT AST

4 109% 2 108%
4

4 2
4  

6) 50 14.(1)

Chol  
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.Chol  

1) 20 14.(1)

HMG-CoA  
2,500 ppm 20 HMG-CoA

HMG-CoA
 

2) Tif:MAGf
HMG-CoA D M

HMG-CoA  
D M HMG-CoA

HMG-CoA HMG-CoA
 

3) ICR Tif:MAGf 5 0 5,000 ppm
7 8 3H -

3H -  
Chol Chol

4 Chol

108  
 

  

1) M
NOS 2) 

NO
H O

NO iNOS
3) NO

NO  
M iNOS

CCl4

TNF- NO
M CCl4 CCl4

ALT AST
CCl4

TNF- iNOS NO
M iNOS NO

M
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2,500 ppm  
M iNOS NO

109  
 

 

2 12.(1) 10 ppm
 

SD 30 10 0 10 30 1,000
2,500 ppm 0 0.64 1.97 65.3 165 mg/kg /

 
2,500 ppm

2,500 ppm
65  

 
 

2 12.(1) 30 ppm F1

 
 

  

SD 12 P 4 P 12 F1

8 0 30 1,000 2,500 ppm
60 F1

 
SRBC

TUNEL
F1

66  
 

60  

(ppm) 30 1,000 2,500 

 
(mg/kg / ) 

P   2.08 73.1 175 
 3.21 106 260 

F1   3.44 116 295 
 3.28 108 260 

 
 F1  

2 12.(1) F1
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T-

110  
 

  

12.(3)  

111  
 
28  

B6C3F1 10 0 100 1,250 5,000 ppm
61 28

AFC NKC
GM1  

 
61 28  

(ppm) 100 1,250 5,000 
 

(mg/kg / ) 
AFC  37.7 462 2,030 
NKC  36.7 434 2,020 

 
62  

AFC NKC
NKC 5,000 ppm

 
119  

 
62 28  

 AFC  NKC  
5,000 ppm 14  

 
 

13  
 

 
 

 
1,250 ppm   1,250 ppm  

 100 ppm  
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14C

48 91.2%
168 94.0%

T1/2 2 6 7
0.0033 g/g

B M
24 84 95%TAR 3 6%TAR

 
14C

B D M  
10%TRR

B C E H M MO8 MO8’ MO8’’ B E M
MO14 N  

14C
10%TRR

B E  
B

9.78 mg/kg B
1.42 mg/kg  

B M

0.17 g/g B 0.384 g/g
M 0.04 g/g  

 

 

 
63

64  
2



 65 

1.84 mg/kg /
100 0.018 mg/kg / ADI  

50 mg/kg /
150 mg/kg /

7 12
100 0.5 mg/kg ARfD

 
 

ADI 0.018 mg/kg /  
ADI   

  
 2  

  
 1.84 mg/kg /  
 100 

 
ARfD 0.5 mg/kg  

ARfD   
  

 7 19   
  
 50 mg/kg /  
 100 

 
 

 
 
EU 2006 122  

ADI 0.026 mg/kg /  
ADI   

  
 18  

  
 2.6 mg/kg /  
 100 

 
ARfD 0.5 mg/kg /  

ARfD   
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 7 19  
  
 50 mg/kg /  
 100 

 
US EPA 2011 123  

cRfD 0.012 mg/kg /  
ADI   

  
 2  

  
 1.2 mg/kg /  

 100 
 

ARfD 0.35 mg/kg /  
ARfD   

  
 7 22  

  
 34.5 mg/kg /  
 100 

 
JMPR 2010 124  

ADI 0.08 mg/kg /  
ADI   

  
 90  

  
 8.23 mg/kg /  
 100 

 
ARfD 1 mg/kg /  

ARfD   
  

  
  
 100 mg/kg /  
 100 
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63  

   
(mg/kg / ) 

 
(mg/kg / ) 

 
(mg/kg / ) 

1) 
 

90  
 
 

0 25 250 1,250
2,500 5,000 ppm 

17.6 
92.5 

84.9 
182 

 

   
0 1.74 17.6

84.9 168 329 
0 1.88 19.2

92.5 182 359 
 

90  
 

 

0 10 30
500 1,500 ppm 

0 10 30
1,000 3,000 ppm 

95.4 
216 

 
 

 
 
(

) 
  

0 0.7 1.9
31.8 95.4 

0 0.7 2.1
73.2 216 

 

2  
/

 

0 10 30
500 1,500 ppm 

0 10 30
1,000 3,000 ppm 

21.0 
50.3 

63.0 
155 

 
 

 
(

)   
0 0.41 1.29

21.0 63.0 
0 0.48 1.56

50.3 155 
 

2  

 

0 10 30 1,000
2,500 ppm 

 
P 1.84 
P 76.2 
F1 2.07 
F1 88.2 

 
P 1.84 
P 2.37 
F1 2.07 
F1 2.63 

 
P 63.3 
P 202 
F1 68.9 
F1 236 

 
P 63.3 
P 76.2 
F1 68.9 
F1 88.2 

 

 
 

 
 
(

) 

  
P 0 0.61
1.84 63.3 158 
P 0 0.8
2.37 76.2 202 
F1 0 0.69
2.07 68.9 181 
F1 0 0.88
2.63 88.2 236 
 

 

2  

 

0 20 50 1,000
2,500 ppm 

 
P 3.0 
P 84.4 
F1 3.7 
F1 110 

 
P 156 
P 209 
F1 192 
F1 277 

 
P 61.7 
P 209 
F1 74.8 
F1 277 

 
 

 

 
 

 
 
(

) 

  
P 0 1.2 3.0
61.7 156 
P 0 1.7 4.3
84.4 209 
F1 0 1.5 3.7
74.8 192 
F1 0 2.1 5.6
110 277 
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(mg/kg / ) 

 
(mg/kg / ) 

 
(mg/kg / ) 

1) 
 

 
 

0 5 30 200
750 

30 
200 

30 
750  

 
 
(

) 
 

 

0 50 400 4,000 
ppm 

 
34.5 

 
299  

 
 
(

) 

  
0 4.3 34.5 299 

 

18

 

0 5 20 500
1,250 2,500 ppm 

2.63 
3.68 

63.8 
87.6  

  
0 0.65 2.63

63.8 162 354 
0 0.89 3.68

87.6 215 479 
 

 
 

0 5 15 50 150 15 
50 

50 
150  

 
 
(

) 
 

90  
 
 

0 50 250 1,000
2,500/2,000 ppm 

8.23 
9.27 

32.0 
33.9 

Glu  
PT  

  
0 1.58 8.23

32.0 54.8 
0 1.80 9.27

33.9 50.5 
 

1  
 

 

0 25 150 750
1,500 ppm 

4.05 
4.49 

21.0 
24.6 

BUN  

  
0 0.70 4.05

21.0 42.0 
0 0.79 4.49

24.6 45.1 
 

1)  
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64  

  
 

(mg/kg  
mg/kg / ) 

 
1) 

(mg/kg mg/kg / ) 

  
 

0 100 500 1,500 100 
 

(
2~3 ) 

  
 

0 5 30 200 750 200 
 

/ (
6~21 ) ( 6~11

)  

  
 

0 5 15 50 150 50 
 

( 7~12 ) 
( 7~12 ) 

ARfD 
NOAEL 50 
SF 100 
ARfD 0.5 

ARfD   

ARfD  SF  NOAEL  
1)  
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1 /  
  

B -(2- -1,3- -5- )- - - - -
  

C 3-(2- - -5- )-5- -[1,3,5]
-4-  

D 3-(2- - -5- )-[1,3,5] -4-
-N-  

E -(2- - -5- )- - -  

F 3-(2- - -5- )-5- -[1,3,5]
-4-  

G 1-(2- - -5- )-3- -  

H 3-(2- - -5- )-[1,3,5] -4-
-N-  

L 2- - -5-  
M -(2- - -5- )- - -  
N 1-(2- - -5- )-3- -  
O (2- - -5- )-  
P 2- - -5-  
Q (2- - -5- )-  
R (2- - -5- )-  
U -(3- -[1,3,5] -4- )-  
V -([1,3,5] -4- -  
W 3- -[1,3,5] -4- -  
X -  
Y - -  
Z - - - -  

Z1 - -

MO1 6-(2- - -5- )-3,4,5- -
- -2-

MO2 2- -3-(5- - -2-
)-

MO3 2- -3-{5-[N’- -[1,3,5]
-3- ]- -2- }-

MO4 2- -3-[5-(5- -4- -[1,3,5]
-3- ) -2-  



 71 

MO5 2- -3-[N-2- - -5- -N’-
- ]-

MO6 [MO8’]

MO7 
2- -4-{1-( - )-2-[5-(5- -4-

-[1,3,5] -3- )- -2-
]- }

MO8 2- - {[2- - -5- ]-
}- - }

MO8’ 2- - {3-[2- - -5- ]-5-
-[1,3,5] -4- }

MO8” {3-[2- - -5- ]-5- -[1,3,5]
-4- }

MO9 2- -3-[5-(5- -4- -[1,3,5] -3-
)- -2- ]-

MO10 N- -N’- -
MO11 N- -N’-( )-
MO12 N’-

MO13 3-(2- - -5- )-[1,3,5] -4-

MO14 { -[(2- - -5- )- ] } 

 



 72 

2  
  

A/G  /  
ai  

Alb  
ALP  

ALT  
= GPT  

AST  
= GOT  

AUC  
Baso  
BrdU 5- -2'-  
BROD -  
BUN  
CK  

Chol  
Cmax  
CMC  
Cre  
CYP P450 
EH  

EROD -  
G6PDH -6-
GGCS -  
Glob  
Glu  
GR  

GSSG
GSH  
GST -  
Hb  

HDL  
HDW  

HMG-CoA 3- -3- -CoA 
Ht  
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iNOS  
LC50  
LD50  
LDL  
Lym  
MC  

MCH  
MCHC  
MCV  
Mon  
Neu  
NO  

NOS  
PHI  
PLT  

PROD -  
PT  

RBC  
RDW  
T1/2  
TAR  

T.Chol  
TG  
Tmax  

TNF-   
TP  

TRR  
TUNEL TdT-mediated dUTP-biotin nick end labeling 

UDP-GT  
UDS DNA  
WBC  
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3  

 
( ) 

 
   

 
  

( ) 
PHI 
( ) 

     (mg/kg) 

 
 B  

     

 
( ) 

 
1998-2002  

2 G:1.0 g ai/  1 125-146 <0.005 <0.005 <0.006 <0.006 <0.011 

2 
G:1.0g ai/  
G:750g ai/ha 
SG:75g ai/ha 

3 20-21 0.027 0.024 0.035 0.023 0.047 

2 G:1.0g ai/  
SG:75g ai/ha 

3 
3 
3 

6-7 
13-14 
20-21 

0.057 
0.080 
0.039 

0.046 
0.049 
0.035 

0.081 
0.092 
0.066 

0.052 
0.058 
0.047 

0.098 
0.106 
0.082 

2 
G:1.0g ai/  
G:300g ai/ha 
SC:30g ai/ha 

4 
4 
4 

7 
14 
21 

0.085 
0.102 
0.071 

0.072 
0.089 
0.054 

0.043 
0.074 
0.063 

0.036 
0.059 
0.051 

0.108 
0.149 
0.105 

 
( ) 

 
1998-2002  

2 G:1.0 g ai/  1 125-146 <0.040 <0.030 <0.050 <0.040 <0.070 

2 
G:1.0g ai/  
G:750g ai/ha 
SG:75g ai/ha 

3 20-21 0.08 0.063* <0.05 0.040* 0.103* 

2 G:1.0g ai/  
SG:75g ai/ha 

3 
3 
3 

6-7 
13-14 
20-21 

0.290 
0.170 
0.100 

0.233 
0.115 
0.085 

0.050 
0.020 

<0.050 

0.045* 
0.038* 
0.040* 

0.278* 
0.153* 
0.125* 

2 
G:1.0g ai/  
G:300g ai/ha 
SC:30g ai/ha 

4 
4 
4 

7 
14 
21 

1.870 
1.520 
0.530 

1.17 
0.965 
0.318 

0.080 
0.070 
0.050 

0.060 
0.053 
0.038 

1.228 
1.018 
0.355 

 
 

 
2007  

2 G:4g ai/  1 122~134 <0.005 <0.005 0.009 0.008* 0.007* 

2 
G:4g ai/  

G:300g ai/ha 
SC:97.5g ai/ha 

4 
4 
4 
4 

7 
14 
21 
28 

0.087 
0.096 
0.071 
0.083 

0.083 
0.056 
0.046 
0.062 

0.064 
0.059 
0.061 
0.089 

0.054 
0.053 
0.057 
0.078 

0.069 
0.055 
0.052 
0.070 

 
 

 
2007  

2 G:4g ai/  1 122~134 0.06 0.048 <0.02 <0.02 0.034* 

2 
G:4g ai/  

G:300g ai/ha 
SC:97.5g ai/ha 

4 
4 
4 
4 

7 
14 
21 
28 

3.08 
0.48 
0.13 
0.11 

1.71 
0.293 
0.118 
0.105 

0.129 
0.035 
0.023 
0.023 

0.088 
0.027 
0.023* 
0.023* 

0.899 
0.16 

0.071* 
0.064* 

 
 

 
2006  

2 
G:4g ai/  

G:300g ai/ha 

SC:65g ai/ha 

4 
4 
4 

7 
14 
21 

0.066 
0.074 
0.069 

0.056 
0.056 
0.052 

0.029 
0.036 
0.063 

0.021 
0.026 
0.040 

0.077 
0.082 
0.092 

 
 

 
2006  

2 
G:4g ai/  

G:300g ai/ha 

SC:65g ai/ha 

4 
4 
4 

7 
14 
21 

2.89 
0.94 
0.24 

1.42 
0.458 
0.175 

0.094 
0.070 
0.035 

0.056 
0.035* 
0.027* 

1.47 
0.493* 
0.202* 

 
 

 
2007  

1 
G:4g ai/  

G:300g ai/ha 
SC:65~78g ai/ha 

4 
4 
4 
4 

7 
14 
21 
28 

0.034 
0.03 

0.053 
0.041 

0.030 
0.027 
0.050 
0.038 

0.029 
0.026 
0.046 
0.040 

0.028 
0.026 
0.044 
0.039 

0.058 
0.053 
0.094 
0.077 

 
 

 
2007  

1 
G:4g ai/  

G:300g ai/ha 
SC:65~78g ai/ha 

4 
4 
4 
4 

7 
14 
21 
28 

0.12 
0.08 
0.12 
0.08 

0.10 
0.07 
0.115 
0.07 

<0.023 
<0.023 
<0.023 
<0.023 

<0.023 
<0.023 
<0.023 
<0.023 

0.123* 
0.093* 
0.138* 
0.093* 

 
 
 

2008  
2 G:4g ai/  

SC:97.5g ai/ha 

3 
3 
3 
3 
3 
3 

7 
14 
21 
28 
35 
42 

0.067 
0.058 
0.044 
0.097 
0.034 
0.038 

0.052 
0.050 
0.068 
0.076 
0.022 
0.023 

0.036 
0.041 
0.081 
0.104 
0.051 
0.054 

0.030 
0.034 
0.075 
0.087 
0.039 
0.041 

0.082 
0.084 
0.143 
0.163 
0.061 
0.064 
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( ) 

 
   

 
  

( ) 
PHI 
( ) 

     (mg/kg) 

 
 B  

     

 
 
 

2008  
2 G:4g ai/  

SC:97.5g ai/ha 

3 
3 
3 
3 
3 
3 

7 
14 
21 
28 
35 
42 

0.31 
0.23 
0.13 
0.09 
0.04 
0.04 

0.265 
0.150 
0.009 
0.060 
0.030* 
0.030* 

0.035 
0.025 
0.023 

<0.019 
<0.019 
<0.019 

0.027* 
0.022* 
0.021* 
<0.019 
<0.019 
<0.019 

0.292* 
0.172* 
0.030* 
0.079* 
0.049* 
0.049* 

 
 
 

2008  
2 G:4g ai/  

SC:65g ai/ha 

3 
3 
3 
3 
3 
3 

7 
14 
21 
28 
35 
42 

0.134 
0.067 
0.056 
0.057 
0.027 
0.027 

0.094 
0.049 
0.046 
0.050 
0.020 
0.023 

0.028 
0.027 
0.051 
0.054 
0.046 
0.043 

0.027 
0.020 
0.040 
0.047 
0.029 
0.030 

0.121 
0.069 
0.086 
0.097 
0.049 
0.053 

 
 
 

2008  
2 G:4g ai/  

SC:65g ai/ha 

3 
3 
3 
3 
3 
3 

7 
14 
21 
28 
35 
42 

2.85 
0.95 
0.32 
0.16 
0.09 
0.12 

1.64 
0.80 
0.17 
0.095 
0.05* 
0.07* 

0.173 
0.071 
0.054 
0.026 
0.054 
0.034 

0.112 
0.056 
0.035* 
0.022* 
0.036* 
0.026* 

1.75 
0.856 
0.205* 
0.117* 
0.086* 
0.096* 

 
 

[ ] 
2004  

2 SG:100-150g ai/ha 
2 
2 
2 

7 
21 
42 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 

<0.011 
<0.011 
<0.011 

 
 

 
2009  

2 SC:1.8g ai/kg ( ) 1 
1 

126 
139 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

<0.010 
<0.010 

 
 
 

2009  
2 SC:1.8g ai/kg ( ) 1 

1 
83 
101 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

<0.010 
<0.010 

 
 

 
 

2010  

2 SC:1.8g ai/kg ( ) 1 
1 

85 
98 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

<0.005 
<0.005 

<0.010 
<0.010 

 
 

 
2003  

2 SG:75-150g ai/ha 
2 
2 
2 

6-7 
13-14 

21 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 

<0.011 
<0.011 
<0.011 

2 
SC:0.4g ai/kg( ) 

G:300g ai/ha 
SG:75-150g ai/ha 

4 
4 
4 

6-7 
13-14 

21 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 

<0.011 
<0.011 
<0.011 

 
 

 
2006  

2 SC:1.8g ai/kg ( ) 
SG:50~100g ai/ha 

1 
3 
3 
3 

126-143 
1 
7 

14 

<0.005 
0.013 
0.023 
0.015 

<0.005 
0.011 
0.013 
0.010 

<0.006 
0.012 
0.022 
0.011 

<0.006 
0.008* 
0.014* 
0.009* 

<0.011 
0.019* 
0.027* 
0.019* 

 
( ) 

 
2001  

2 SG:100g ai/ha 3 
3 

7 
14 

0.009 
0.013 

0.006* 
0.007* 

0.058 
0.047 

0.030* 
0.026* 

0.036* 
0.033* 

 
 

[ ] 
2005  

2 
SC:3.6g ai/kg( ) 

G:300g ai/ha 
SG:87.5-100g ai/ha 

5 
5 
5 

7 
14 
21 

<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 

<0.012 
<0.012 
0.012 

<0.022 
<0.022 
0.022* 

<0.022 
<0.022 
0.022* 

 
 
 

2006  
2 SG:150g ai/ha 

3 
3 
3 

1 a 
3 a 
7 

0.104 
0.076 
0.060 

0.076 
0.041 
0.057 

0.047 
0.030 

<0.029 

0.035* 
0.050* 
<0.027 

0.111* 
0.091* 
0.084* 
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( ) 

 
   

 
  

( ) 
PHI 
( ) 

     (mg/kg) 

 
 B  

     
 

( ) 
  

1998  
2 G:450g ai/ha 

SG:100g ai/ha 
4 
4 
4 

14 
21 
28 

0.095 
0.102 
0.040 

0.041* 
0.045* 
0.021* 

0.023 
0.016 
0.015 

0.012* 
0.011* 
0.008* 

0.053* 
0.055* 
0.029* 

 
( ) 
[ ] 

2005  
2 G:300g ai/ha 

SG:33.3g ai/ha 
4 
4 
4 

14 
21 
28 

0.02 
0.02 
0.02 

0.015* 
0.015* 
0.015* 

0.02 
0.02 
0.01 

0.013* 
0.013* 
0.01* 

0.028* 
0.028* 
0.025* 

 
 
 

2003  

2 G:300g ai/ha 
2 
2 
2 

30 
37 
45 

0.150 
0.060 
0.100 

0.080 
0.037 
0.051 

<0.012 
<0.012 
<0.012 

<0.009 
<0.009 
<0.009 

0.090* 
0.046* 
0.060* 

2 SG:125g ai/ha 
2 
2 
2 

7 
14 
21 

0.023 
0.022 
0.020 

0.015* 
0.014* 
0.013* 

<0.012 
<0.012 
<0.012 

<0.009 
<0.009 
<0.009 

0.024* 
0.023* 
0.022* 

 
 
 

2003  
2 G:300g ai/ha 

SC:75g ai/ha 
3 
3 
3 

7 
14 
21 

0.039 
0.025 
0.030 

0.019* 
0.015* 
0.017* 

<0.012 
<0.012 
<0.012 

<0.009 
<0.009 
<0.009 

0.028* 
0.024* 
0.026* 

 
 
 

1998  

2 G:450g ai/ha 1 112-117 <0.005 <0.005 <0.006 <0.006 <0.011 

2 G:450g ai/ha 
G:300g ai/ha 

3 
3 
3 

21 
28 
42 

0.012 
0.009 
0.008 

0.008* 
0.007* 
0.006* 

<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 

0.014* 
0.013* 
0.012* 

 
 
 

2007  
2 G:300g ai/ha 

SG:41.7~100g ai/ha 
4 
4 
4 

7 
14 
21 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 

<0.011 
<0.011 
<0.011 

 
( ) 
[ ] 

2005  
2 G:300g ai/ha 

1 
1 
1 

132 
139 
146 

0.02 
0.02 
0.02 

0.013* 
0.013* 
0.013* 

<0.012 
<0.012 
<0.012 

<0.012 
<0.012 
<0.012 

0.025*
0.025* 
0.025* 

 
( ) 

 
2000  

2 SG:2 g ai/  
1 
1 
1 

150-156 
157-163 
164-170 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 

<0.011 
<0.011 
<0.011 

 
 
 

2002  

2 WP:2.8×10-3 g ai 
/  

1 
1 
1 

66 
73 
80 

0.007 
<0.005 
<0.005 

0.005* 
<0.005 
<0.005 

<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 

0.011* 
<0.011 
<0.011 

2 
WP:2.8×10-3 g ai 

/  
G:300g ai/ha 
SG:75g ai/ha 

4 
4 
4 
5 
5 
5 

7 
14 
21 
7 

14 
21 

0.011 
0.008 
0.011 
0.031 
0.025 
0.021 

0.009 
0.008 
0.009 
0.025 
0.021 
0.017 

<0.006 
<0.006 
<0.006 
<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 
<0.006 
<0.006 
<0.006 

0.015 
0.014 
0.015 
0.031 
0.027 
0.023 

 
 
 

2002  

2 WP:2.8×10-3 g ai 
/  

1 
1 
1 

66 
73 
80 

0.008 
0.013 
0.010 

0.007* 
0.009* 
0.007* 

<0.006 
0.007* 
<0.006 

<0.006 
0.006* 
<0.006 

0.013* 
0.015* 
0.013* 

2 
WP:2.8×10-3 g ai 

/  
G:300g ai/ha 
SG:75g ai/ha 

4 
4 
4 
5 
5 
5 

7 
14 
21 
7 

14 
21 

1.33 
0.708 
0.233 
0.251 
0.167 
0.120 

1.31 
0.663 
0.220 
0.227 
0.158 
0.116 

0.297 
0.239 
0.129 
0.161 
0.091 
0.071 

0.268 
0.228 
0.116 
0.143 
0.087 
0.066 

1.58 
0.891 
0.336 
0.370 
0.245 
0.182 

 
 
 

2004  
2 

WP:2.0g ai/1000
 

G:300g ai/ha 
SG:75g ai/ha 

4 
4 
4 
4 

7 
14 
21 
28 

0.389 
0.039 
0.015 
0.077 

0.300 
0.030 
0.012 
0.044 

0.160 
0.023 
0.006 
0.040 

0.112 
0.013* 
0.006* 
0.022* 

0.412 
0.043* 
0.018* 
0.066* 
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( ) 

 
   

 
  

( ) 
PHI 
( ) 

     (mg/kg) 

 
 B  

     
 
 
 

2004  
2 

WP:2.0g ai/1000
 

G:300g ai/ha 
SG:75g ai/ha

4 
4 
4 
4 

7 
14 
21 
28 

0.015 
0.010 
0.008 
0.008 

0.012 
0.007 
0.006* 
0.007* 

<0.006 
<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 
<0.006 

0.018* 
0.013* 
0.012* 
0.013* 

 
 
 

2006 2007  
2 G:300g ai/ha 

SG:50~150g ai/ha 
4 
4 
4 

1 
7 

14 

0.147 
0.116 
0.086 

0.109 
0.096 
0.068 

<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 

0.115* 
0.102* 
0.074* 

 
 
 

2006 2007  
2 G:300g ai/ha 

SG:50~150g ai/ha 
4 
4 
4 

1 
7 

14 

4.79 
2.37 
1.21 

2.71 
1.50 
0.753 

0.597 
0.644 
0.316 

0.456 
0.503 
0.281 

3.17 
2.00 
1.03 

 
 
 

2001  

2 G:0.01g ai/  

1 
1 
1 
1 
1 
1 

48 
55 
62 
67 
74 
81 

0.011 
0.010 
0.008 
0.016 
0.015 
0.016 

0.008 
0.007 
0.007 
0.014 
0.013 
0.014 

0.006 
0.006 
0.006 
0.006 
0.006 
0.006 

0.006* 
0.006* 
0.006* 
0.006* 
0.006* 
0.006* 

0.014* 
0.013* 
0.013* 
0.020* 
0.019* 
0.020* 

2 G:0.01g ai/  
SG:40-66.6g ai/ha 

4 
4 
4 
4 

3 
7 

14 
21 

0.355 
0.074 
0.044 
0.035 

0.200 
0.048 
0.030 
0.025 

0.024 
0.010 
0.012 
0.008 

0.015* 
0.007* 
0.008* 
0.007* 

0.215* 
0.055* 
0.038* 
0.031* 

 
( ) 

 
2000  

2 G:0.01g ai/  
SG:100g ai/ha 

4 
4 
4 

3 
7 

14 

0.311 
0.208 
0.162 

0.165 
0.096 
0.085 

0.035 
0.026 
0.014 

0.014* 
0.011* 
0.008* 

0.178* 
0.107* 
0.093* 

 
 
 

2003  

2 SG:100-350g ai/ha 
2 
2 
2 

3 
7 

14 

2.46 
1.02 

0.210 

1.45 
0.653 
0.190 

0.422 
0.260 
0.133 

0.256 
0.157 
0.096 

1.70 
0.811 
0.286 

2 G:300g ai/ha 
SG:100-350g ai/ha 

3 
3 
3 

3 
7 

14 

2.15 
1.62 

0.390 

1.67 
1.07 
0.286 

0.470 
0.400 
0.160 

0.299 
0.243 
0.111 

1.97 
1.31 
0.397 

 
( ) 
[ ] 

2004  
2 G:300g ai/ha 

SG:92.6-150g ai/ha 
3 
3 
3 

3 
7 

14 

1.19 
0.35 
0.17 

1.06 
0.25 
0.11 

0.21 
0.06 

<0.06 

0.15 
0.06 

<0.06 

1.21 
0.31 
0.17* 

 
( ) 
[ ] 

2004  
2 

G:0.075g/1L  
G:300g ai/ha 

SG:100-125g ai/ha 

4 
4 
4 

3 
7 

14 

2.87 
1.80 
0.70 

1.51 
0.88 
0.43 

0.39 
0.36 
0.22 

0.20 
0.19 
0.14 

1.71 
1.07 
0.57 

 
 
 

2001  

2 G:0.01g ai/  
1 
1 
1 

56-59 
58-61 
62-65 

0.066 
0.052 
0.037 

0.033 
0.030 
0.026 

<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 

0.039* 
0.036* 
0.032* 

2 G:0.01g ai/  
SG:100g ai/ha 

4 
4 
4 
4 

1 
3 
7 

14 

0.786 
0.621 
0.337 
0.081 

0.530 
0.320 
0.221 
0.067 

0.162 
0.096 
0.076 
0.016 

0.058 
0.049 
0.045 
0.012 

0.588 
0.370 
0.266 
0.080 

 
 
 

2006  
2 G:0.005g ai/  

SG:150g ai/ha 
4 
4 
4 

7 
14 
21 

0.128 
0.040 
0.013 

0.070 
0.018 
0.008* 

<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 

0.076* 
0.024* 
0.014* 

 
 
 

2006  
2 G:300g ai/ha 

SG:150g ai/ha 
4 
4 
4 

3 a 
7 a 
14 

6.96 
4.41 
1.46 

4.25 
2.39 
0.756 

0.284 
0.254 
0.115 

0.185 
0.154 
0.067 

4.44 
2.54 
0.823 
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( ) 

 
   

 
  

( ) 
PHI 
( ) 

     (mg/kg) 

 
 B  

     
 

( ) 
 

2000  
2 G:0.005g ai/  

SG:125-150g ai/ha 
3 
3 

7 
14 

0.630 
0.536 

0.432 
0.295 

0.024 
0.029 

0.018 
0.018 

0.449 
0.312 

 
( ) 

 
2004  

1 G:0.005g ai/  

1 
1 
1 
1 
1 
1 

42 
46 
53 
59 
63 
70 

1.27 
1.37 
0.65 
0.34 
0.27 
0.41 

1.26 
1.36 
0.64 
0.34 
0.26 
0.40 

<0.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 

<0.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 

1.32* 
1.42* 
0.70* 
0.40* 
0.32* 
0.46* 

2 G:0.005g ai/  
SG:150g ai/ha 

3 
3 

7 
14 

8.90 
4.15 

7.09 
3.61 

0.12 
0.11 

0.11 
0.09 

7.20 
3.70 

 
( ) 
[ ] 

2004  
2 G:0.005g ai/  

1 
1 
1 

61-62 
65-66 
72-73 

0.18 
0.28 
0.11 

0.12* 
0.17* 
0.08* 

<0.06 
<0.06 
<0.06 

<0.06 
<0.06 
<0.06 

0.18* 
0.23* 
0.14* 

 
( ) 
[ ] 

2004  
2 G:0.005g ai/  

SG:100-150g ai/ha 
3 
3 

7 
14 

2.64 
1.77 

1.87 
1.05 

0.12 
0.08 

0.09 
0.07* 

1.96 
1.22* 

 
 
 

2001  

2 G:45g ai/ha 

1 
1 
1 
1 
1 
1 

69 
77 
84 
117 
124 
131 

0.081 
0.059 
0.025 
0.094 
0.030 
0.034 

0.071 
0.056 
0.022 
0.072 
0.023 
0.023 

0.027 
0.016 
0.007 
0.026 
0.009 
0.012 

0.022 
0.016 
0.007 
0.020 
0.008* 
0.009* 

0.093 
0.072 
0.028 
0.091 
0.031* 
0.032* 

2 G:45g ai/  
SG:200g ai/ha 

4 
4 
4 
4 

3 
6-7 
14 
21 

0.575 
0.247 
0.186 
0.080 

0.423 
0.190 
0.121 
0.067 

0.091 
0.063 
0.034 
0.020 

0.060 
0.045 
0.028 
0.015 

0.483 
0.235 
0.149 
0.082 

 
 
 

2006 2007  

1 G:300g ai/ha 
SG:100g ai/ha 

4 
4 
4 
4 

1 a 
7 a 
14 
21 

3.57 
2.11 
0.74 
0.29 

2.97 
1.80 
0.69 
0.27 

0.257 
0.304 
0.222 
0.164 

0.257 
0.304 
0.199 
0.140 

3.23 
2.10 
0.889 
0.410 

1 G:300g ai/ha 
SG:115g ai/ha 

4 
4 
4 

1 a 
7 a 
14 

1.08 
0.72 
0.38 

0.92 
0.70 
0.32 

0.538 
0.714 
0.796 

0.480 
0.667 
0.667 

1.40 
1.37 
0.987 

1 G:300g ai/ha 
SG:115g ai/ha 

4 
4 
4 
4 

1 a 
7 a 
14 
21 

2.31 
0.73 
0.17 
0.08 

1.88 
0.67 
0.14 

0.065* 

1.37 
1.14 

0.503 
0.234 

1.18 
1.03 
0.456 
0.211 

3.06 
1.70 
0.596 
0.276* 

 
 
 

2004  

2 G:450g ai/ha 

1 
1 
1 
1 
1 
1 

23 
30 
36 
63 
70 
77 

0.63 
0.32 
0.16 
0.05 
0.05 

<0.05 

0.61 
0.32 
0.16 
0.05 
0.05 

<0.05 

0.07 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 

0.07 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 

0.68 
0.38* 
0.22* 
0.11* 
0.11* 
<0.11 

2 G:450g ai/ha 
SG:100-150g ai/ha 

5 
5 
5 

3 
7 

14 

3.96 
2.84 
1.64 

2.62 
1.74 
0.94 

0.23 
0.25 
0.16 

0.16 
0.16 
0.11* 

2.78 
1.90 
1.05* 

 
 
 

2006  
2 SG:150g ai/ha 

3 
3 
3 

1 
3 
7 

0.018 
<0.005 
<0.005 

0.014 
<0.005 
<0.005 

0.016 
0.008 

<0.006 

0.012 
0.007* 
<0.006 

0.026 
0.012* 
<0.011 
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( ) 

 
   

 
  

( ) 
PHI 
( ) 

     (mg/kg) 

 
 B  

     

 
( ) 

 
2006  

2 G:450g ai/ha 
1 
1 
1 

23 
30 
36 
46 
53 
60 

0.08 
0.07 
0.06 
0.29 
0.31 
0.28 

0.08 
0.07 
0.06 
0.29 
0.31 
0.28 

<0.06 
<0.06 
<0.06 
0.06 

<0.06 
<0.06 

<0.06 
<0.06 
<0.06 
0.06 

<0.06 
<0.06 

0.14* 
0.13* 
0.12* 
0.35 
0.37* 
0.34* 

2 G:450g ai/ha 
SG:75g ai/ha 

5 
5 

5 

3 
7 

14 

2.29 
1.72 
1.80 

1.57 
1.15 
1.07 

0.21 
0.16 
0.21 

0.13 
0.10* 
0.12* 

1.70 
1.25* 
1.19* 

 
 
 

2004  

1 G:600g ai/ha 
1 
1 
1 

61 
68 
75 

0.016 
0.009 
0.016 

0.015 
0.011 
0.011 

0.013 
0.012 
0.008 

0.012 
0.011 
0.007* 

0.027 
0.022 
0.018* 

1 G:600g ai/ha 
1 
1 
1 

91 
98 
105 

0.009 
<0.005 
0.009 

0.007 
<0.005 
0.007* 

0.007 
0.006 
0.009 

0.007 
0.006* 
0.008 

0.014 
0.011* 
0.015* 

2 G:600g ai/ha 
G:450g ai/ha 

2 
2 
2 
2 

14 
28 
42 
56 

0.032 
0.037 
0.048 
0.048 

0.020 
0.026 
0.024 
0.022 

0.039 
0.026 
0.028 
0.029 

0.019 
0.020 
0.020 
0.016* 

0.039 
0.046 
0.044 
0.038* 

 
( ) 
[ ] 

2004  
2 G:0.01g ai/  

2 
2 
2 
2 
2 
2 

75 
82 
89 
98 
105 
112 

0.04 
<0.1 
<0.1 
0.20 
0.3 
0.31 

0.07* 
<0.07 
<0.07 
0.20 
0.19 
0.29 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

<0.13 
<0.13 
<0.13 
<0.13 
<0.13 
<0.13 

0.20* 
<0.20 
<0.20 
0.33* 
0.32* 
0.42* 

 
( ) 

  
1999-2002  

2 G:0.01g ai/  1 44-56 0.020 0.013 0.008 0.008* 0.021* 

5 G:0.01g ai/  
SG:66.6-100g ai/ha 

3 
3 
4 
4 
4 

1 
13 
1 
3 
7 

0.082 
0.107 
0.154 
0.157 
0.140 

0.057 
0.066 
0.103 
0.119 
0.073 

0.022 
0.0.29 
0.044 
0.037 
0.026 

0.015 
0.020 
0.027 
0.028 
0.018 

0.071 
0.086 
0.130 
0.147 
0.092 

 
( ) 
[  ]  
2004  

2 G:0.01g ai/  1 60-72 0.06 0.03* 0.03 0.03* 0.06* 

2 G:0.01g ai/  
SG:150-180g ai/ha 

2 
2 
2 
3 
3 
3 

1 
7 

14 
1 
7 

14 

0.44 
0.26 
0.18 
0.79 
0.44 
0.39 

0.21 
0.15 
0.11 
0.43 
0.28 
0.25 

0.08 
0.12 
0.09 
0.18 
0.22 
0.18 

0.07 
0.10 
0.08 
0.16 
0.20 
0.17 

0.28 
0.25 
0.19 
0.59 
0.48 
0.42 

 
( ) 

  
1999  

2 G:0.01g ai/  1 
1 

42 
82 

0.023 
<0.005 

0.022 
<0.005 

0.009 
<0.006 

0.009 
<0.006 

0.031 
<0.011 

5 G:0.01g ai/  
SG:60-100g ai/ha 

3 
3 
4 
4 
4 

1 
13 
1 
3 
7 

0.420 
0.277 
0.448 
0.329 
0.230 

0.340 
0.196 
0.385 
0.285 
0.175 

0.051 
0.019 
0.066 
0.061 
0.056 

0.044 
0.018 
0.047 
0.040 
0.039 

0.383 
0.214 
0.432 
0.325 
0.214 

  
( ) 

  
1998  

2 G:0.01g ai/  1 97-108 <0.005 <0.005 <0.006 <0.006 <0.011 

4 G:0.01g ai/  
SG:66.6-125g ai/ha 

3 
4 
4 
4 

1 
1 
3 
7 

0.125 
0.107 
0.084 
0.042 

0.058 
0.074 
0.049 
0.023 

0.006 
<0.006 
<0.006 
<0.006 

0.006* 
<0.006 
<0.006 
<0.006 

0.064* 
0.080* 
0.055* 
0.029* 
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( ) 

 
   

 
  

( ) 
PHI 
( ) 

     (mg/kg) 

 
 B  

     

 
( ) 

[ (  
)] 

2004  

2 G:0.005g ai/  
SG:50-83.3g ai/ha 

4 
4 
4 

1 
3 
7 

0.61 
0.54 
0.21 

0.51 
0.50 
0.14 

0.05 
0.09 
0.05 

0.05 
0.08 
0.05 

0.56 
0.58 
0.19 

 
( ) 

(  
)  

2005  

2 G:0.005g ai/  
SG:50-100g ai/ha 

4 
4 
4 

1 
3 
7 

0.79 
0.54 
0.41 

0.55 
0.38 
0.28 

0.20 
0.19 
0.16 

0.11 
0.11 
0.10 

0.66 
0.49 
0.38 

 
( ) 

  
1998  

2 G:0.005g ai/  1 34-43 0.014 0.006 <0.006 <0.006 0.012* 

2 SG:69.3-83.3g ai/ha 2 1 0.114 0.085 0.007 0.006 0.091 

2 G:0.005g ai/  
SG:75-104g ai/ha 

3 
4 
4 
4 

1 
1 
3 
7 

0.174 
0.147 
0.124 
0.074 

0.139 
0.133 
0.114 
0.067 

0.012 
0.009 
0.009 
0.007 

0.009 
0.008 
0.008 
0.007 

0.149 
0.142 
0.122 
0.073 

 
( ) 

 
2000  

2 G:0.01g ai/  
SG:38-136.2g ai/ha 

4 
4 
4 

1 
3 
7 

0.047 
0.042 
0.033 

0.028 
0.023 
0.021 

0.009 
0.008 
0.008 

0.007* 
0.007* 
0.007* 

0.034* 
0.030* 
0.028* 

 
( ) 

 
1998-2000  

2 G:0.01g ai/  1 83-87 0.009 0.008 <0.006 <0.006 0.014* 

6 G:0.01g ai/  
SG:100-150g ai/ha 

4 
4 
4 
4 
4 
4 
4 
3 
3 
3 

1 
3 
7 

14 
21 
28 
35 
3 
7 

14 

0.033 
0.024 
0.047 
0.049 
0.067 
0.051 
0.045 
0.008 
0.010 
0.008 

0.023 
0.025 
0.028 
0.037 
0.037 
0.032 
0.033 
0.007 
0.008 
0.008 

0.006 
<0.006 
0.006 
0.010 
0.013 
0.016 
0.016 

<0.006 
<0.006 
<0.006 

0.006* 
0.006* 
0.006* 
0.007* 
0.009 
0.010 
0.012 

<0.006 
<0.006 
<0.006 

0.029* 
0.031* 
0.034* 
0.044* 
0.046 
0.042 
0.045 
0.013* 
0.014* 
0.014* 

 
( ) 
[  ] 
2004  

2 G:0.01g ai/  
SG:50-101g ai/ha 4 7 0.17 0.12 0.02 0.02* 0.14* 

 
( ) 

 
2005  

2 SG:90-100g ai/ha 
3 
3 
3 

1 
3 
7 

0.11 
0.10 
0.03 

0.08 
0.10 
0.03 

<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 

0.10* 
0.12* 
0.05* 

 
 
 

2003  

2 SG:75-150g ai/ha 
2 
2 
2 

3 
7 

14 

2.62 
1.10 

0.080 

1.54 
0.622 
0.059* 

0.910 
0.787 
0.282 

0.719 
0.604 
0.232 

2.25 
1.23 

0.293* 

2 G:300g ai/ha 
SG:100-150g ai/ha 

3 
3 
3 

3 
7 

14 

4.08 
1.01 

0.260 

2.17 
0.623 
0.116* 

1.42 
0.870 
0.530 

0.982 
0.696 
0.314 

3.15 
1.33 

0.433* 

 
( ) 

(  
)  

2005  

2 SG:75-105g ai/ha 
3 
3 
3 

1 
3 
7 

0.30 
0.14 
0.02 

0.26 
0.13 
0.02 

<0.01 
0.01 

<0.01 

<0.01 
0.01 

<0.01 

0.27* 
0.14 
0.03* 

 
( ) 

 
2001  

2 SG:50-100g ai/ha 
3 
3 
3 

1 
7 

14 

0.071 
0.005 
0.005 

0.058 
0.005* 
0.005* 

0.139 
0.060 
0.012 

0.106 
0.050 
0.012 

0.164 
0.056* 
0.017* 
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( ) 

 
   

 
  

( ) 
PHI 
( ) 

     (mg/kg) 

 
 B  

     

 
 
 

2003  

2 SG:100-200g ai/ha 
2 
2 
2 

7 
14 
21 

0.062 
0.017 
0.006 

0.039 
0.011 
0.005* 

0.026 
0.014 

<0.006 

0.021 
0.010* 
<0.006 

0.060 
0.021* 
0.011* 

2 
SC:0.4g ai/kg( ) 

G:300g ai/ha 
SG:100-200g ai/ha 

4 
4 
4 

7 
14 
21 

0.091 
0.025 
0.012 

0.050 
0.015 
0.009 

0.034 
0.020 
0.009 

0.027 
0.012* 
0.007 

0.077 
0.027* 
0.016 

 
( ) 

 
2002  

4 G:300g ai/ha 

2 
2 
2 
2 
3 
3 
3 
3 

14 
21 
28 
35 
14 
21 
28 
35 

0.008 
<0.005 
<0.005 
<0.005 
0.007 

<0.005 
<0.005 
<0.005 

0.006* 
<0.005 
<0.005 
<0.005 
0.006 

<0.005 
<0.005 
<0.005 

<0.006 
<0.006 
<0.006 
<0.006 
0.006* 
<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 
<0.006 
0.006 

<0.007 
<0.007 
<0.007 

0.012* 
<0.011 
<0.011 
<0.011 
0.012 

<0.011 
<0.011 
<0.011 

 
( ) 
[ ] 

2004  
2 SG:150g ai/ha 

3 
3 
3 

1 
3 
7 

<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 

<0.03 
<0.03 
<0.03 

<0.03 
<0.03 
<0.03 

<0.05 
<0.05 
<0.05 

 
 
 

2006  
2 SG:100~106g ai/ha 

3 
3 
3 

3 a 
7 

14 

1.83 
0.67 
0.11 

1.20 
0.51 
0.08* 

1.07 
0.503 
0.176 

0.959 
0.456 
0.152 

2.16 
0.966 
0.232* 

 
( ) 
[ ] 

2004  
2 SG:100g ai/ha 

3 
3 
3 

3 
7 

14 

2.98 
1.23 
0.43 

2.53 
0.94 
0.25 

0.15 
0.08 
0.05 

0.13 
0.08 
0.04* 

2.66 
1.02 
0.29* 

 
( ) 
[ ] 

2004  
2 SG:500g ai/ha 

2 
2 
2 

3 
7 

14 

0.5 
<0.2 
<0.2 

0.3* 
<0.2 
<0.2 

<0.3 
<0.3 
<0.3 

<0.3 
<0.3 
<0.3 

0.6* 
<0.5 
<0.5 

 
( ) 

 
2004  

2 SG:100-106g ai/ha 3 
3 

7 
14 

0.67 
0.11 

0.51 
0.08* 

0.50 
0.18 

0.45 
0.15 

0.96 
0.23* 

 
( ) 

 
2005  

2 SG:100g ai/ha 3 21 0.55 0.51 0.14 0.11 0.62 

 
( ) 

  
1998-2002  

4 SG:250-500g ai/ha 

3 
3 
3 
2 
2 

14 
21 
28 
21 
28 

0.100 
0.097 
0.087 
0.016 
0.018 

0.049 
0.047 
0.041* 
0.008* 
0.008* 

0.025 
0.021 
0.026 
0.008 
0.008 

0.014 
0.014* 
0.014* 
0.007* 
0.007* 

0.063 
0.061* 
0.055* 
0.014* 
0.015* 

2 WDG:250-500g 
ai/ha 

3 
3 
3 
3 

14 
21 
28 
35 

0.053 
0.042 
0.037 
0.036 

0.032 
0.036 
0.028 
0.026 

0.009 
0.010 
0.013 
0.013 

0.007* 
0.009 
0.009 
0.009* 

0.039 
0.045 
0.037 
0.035* 

 
( ) 

  
1998-2002  

4 SG:250-500g ai/ha 

3 
3 
3 
2 
2 

14 
21 
28 
21 
28 

2.01 
1.530 
0.960 
0.580 
0.460 

1.04 
0.881 
0.597 
0.473 
0.331 

0.550 
0.600 
0.610 
0.290 
0.210 

0.337 
0.373 
0.329 
0.182 
0.139 

1.38 
1.25 
0.926 
0.655 
0.469 

2 WDG:250-500g 
ai/ha 

3 
3 
3 
3 

14 
21 
28 
35 

1.360 
0.090 
0.660 
0.770 

1.110 
0.792 
0.462 
0.448 

0.430 
0.360 
0.340 
0.280 

0.338 
0.308 
0.272 
0.240 

1.45 
1.10 
0.734 
0.688 



 82 

 
( ) 

 
   

 
  

( ) 
PHI 
( ) 

     (mg/kg) 

 
 B  

     

 
( ) 

  
1998  

2 SG:250g ai/ha 

3 
3 
3 
3 
3 
2 
2 
2 
2 

14 
28 
42 
49 

60-64 
28 
42 
49 

60-64 

0.024 
0.019 
0.018 
0.014 
0.010 
0.013 
0.007 
0.007 
0.005 

0.017 
0.013 
0.014 
0.012 
0.009 
0.008* 
0.006 
0.006 
0.005* 

0.008 
0.006 
0.011 
0.009 
0.012 
0.006 

<0.006 
<0.006 
<0.006 

0.007 
0.006* 
0.009 
0.007 
0.008 
0.006* 
<0.006 
<0.006 
<0.006 

0.023 
0.020* 
0.022 
0.019 
0.017 
0.014* 
0.012* 
0.012* 
0.011* 

 
( ) 

  
1998  

2 SG:250g ai/ha 

3 
3 
3 
3 
3 
2 
2 
2 
2 

14 
28 
42 
49 

60-64 
28 
42 
49 

60-64 

0.560 
0.340 
0.250 
0.220 
0.150 
0.210 
0.200 
0.140 
0.100 

0.400 
0.288 
0.200 
0.195 
0.125 
0.178 
0.130 
0.128 
0.078 

0.150 
0.140 
0.150 
0.160 
0.130 
0.080 
0.090 
0.070 
0.090 

0.100 
0.130 
0.120 
0.135 
0.108 
0.060 
0.063 
0.053 
0.055 

0.500 
0.418 
0.320 
0.330 
0.233 
0.238 
0.193 
0.180 
0.133 

 
( ) 

 
1998  

2 SG:250g ai/ha 

3 
3 
3 
3 
3 
2 
2 
2 
2 

14 
28 
42 
49 

60-64 
28 
42 
49 

60-64 

0.161 
0.103 
0.088 
0.071 
0.048 
0.067 
0.054 
0.043 
0.034 

0.123 
0.088 
0.068 
0.063 
0.039 
0.054 
0.038 
0.039 
0.025 

0.045 
0.044 
0.052 
0.048 
0.041 
0.028 
0.030 
0.025 
0.032 

0.032 
0.040 
0.040 
0.043 
0.034 
0.021 
0.021 
0.019 
0.020 

0.154 
0.129 
0.107 
0.106 
0.073 
0.075 
0.059 
0.058 
0.045 

 
( ) 

[ (
)] 

2003  

2 SG:300-612g ai/ha 
3 
3 
3 
3 

14 
21 
28 
45 

0.34 
0.50 
0.37 
0.17 

0.22 
0.23 
0.21 
0.15 

0.02 
0.04 
0.02 
0.04 

0.02* 
0.03 
0.02 
0.04 

0.24* 
0.26 
0.23 
0.19 

 
( ) 

  
1998  

1 SG:250g ai/ha 
3 
3 
3 

14 
28 
42 

0.040 
0.019 
0.011 

0.040 
0.019 
0.010 

0.045 
0.038 
0.024 

0.044 
0.038 
0.024 

0.084 
0.057 
0.034 

 
( ) 
[  ] 
2004  

1 SG:250g ai/ha 
3 
3 
3 
3 

14 
21 
28 
45 

0.13 
0.09 
0.07 
0.03 

0.13 
0.09 
0.07 
0.03 

0.08 
0.07 
0.07 
0.06 

0.08 
0.07 
0.07 
0.06 

0.21 
0.16 
0.14 
0.09 

 
( ) 

  
1998  

1 SG:250g ai/ha 
3 
3 
3 

14 
28 
42 

0.058 
0.014 
0.013 

0.058 
0.014 
0.013 

0.012 
0.011 
0.007 

0.012 
0.011 
0.007 

0.070 
0.025 
0.020 

 
( ) 

  
2004  

1 SG:250g ai/ha 
3 
3 
3 
3 

14 
21 
28 
45 

0.05 
0.04 
0.03 
0.01 

0.05 
0.04 
0.03 
0.01 

0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 

0.07 
0.06 
0.05 
0.03 

 
( ) 

  
1998  

1 SG:250g ai/ha 
3 
3 
3 

14 
28 
42 

0.098 
0.054 
0.035 

0.097 
0.054 
0.035 

0.075 
0.062 
0.056 

0.074 
0.062 
0.056 

0.171 
0.116 
0.091 

 
( ) 

 
2000-2002  

2 SG:250-350g ai/ha 
2 
2 
2 
2 

7 
14 
21 
28 

0.064 
0.058 
0.053 
0.031 

0.053 
0.038 
0.050 
0.019 

0.012 
0.006 
0.008 

<0.006 

0.008* 
0.006* 
0.007* 
<0.006 

0.061* 
0.044* 
0.058* 
0.025* 

2 WDG:250-350g 
ai/ha 

2 
2 
2 
2 
2 

7 
14 
21 
28 
35 

0.081 
0.051 
0.050 
0.088 
0.092 

0.052 
0.042 
0.042 
0.048 
0.047 

<0.006 
<0.006 
<0.006 
0.007 
0.009 

<0.006 
<0.006 
<0.006 
0.007* 
0.007* 

0.058* 
0.048* 
0.048* 
0.055* 
0.054* 
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( ) 

 
   

 
  

( ) 
PHI 
( ) 

     (mg/kg) 

 
 B  

     

 
( ) 

 
1999-2003  

4 SG:150-200g ai/ha 

3 
3 
3 
3 
3 
3 
4 
4 

1 
3 
7 

14 
21 
28 
12 
19 

0.250 
0.330 
0.260 
0.080 
0.035 
0.033 
0.040 
0.039 

0.163 
0.128 
0.105 
0.042 
0.034 
0.022 
0.028 
0.022 

0.033* 
0.040 
0.040 
0.050 
0.020 
0.016 
0.009 
0.019 

0.030* 
0.032* 
0.035*
0.031* 
0.018 
0.012 
0.008* 
0.012* 

0.193* 
0.160* 
0.140*
0.086* 
0.052 
0.035 
0.036* 
0.034* 

 
( ) 

  
1998-2003  

2 SG:175-200g ai/ha 
3 
3 
3 

14 
17-21 
24-28 

0.050 
0.060* 
0.023* 

0.027 
0.024* 
0.012* 

0.080 
0.095 
0.095 

0.063 
0.053 
0.057 

0.090 
0.077* 
0.069* 

2 G:100 g ai/  1 30 <0.020 <0.015 <0.030 <0.021 <0.036 

2 G:100g ai/  
SG:200-250g ai/ha 

3 
3 
3 
3 

1 
3 
7 

14 

0.140 
0.140 
0.120 
0.050 

0.080 
0.105 
0.090 
0.038 

0.117 
0.094 
0.117 
0.140 

0.071 
0.076 
0.088 
0.097 

0.151 
0.181 
0.178 
0.135 

 
( ) 

  
1998-2003  

2 SG:175-200g ai/ha 
3 
3 
3 

14 
17-21 
24-28 

0.210 
0.120 
0.060 

0.138 
0.105 
0.050 

0.320 
0.300 
0.220 

0.223 
0.170 
0.140 

0.360 
0.278 
0.190 

2 G:100 g ai/  1 30 <0.100 <0.075 <0.120 <0.090 <0.165 

2 G:100g ai/  
SG:200-250g ai/ha 

3 
3 
3 
3 

1 
3 
7 

14 

2.69 
1.19 

0.950 
0.300 

1.84 
1.09 
0.559 
0.192 

0.710 
0.590 
0.630 
0.470 

0.493 
0.568 
0.492 
0.361 

2.34 
1.65 
1.05 
0.554 

 
( ) 

 
2005  

2 SG:150-250g ai/ha 3 

3 
7 

14 
0.03 

<0.02 
0.03* 
<0.02 

<0.02 
<0.02 

<0.02 
<0.02 

0.05* 
<0.04 

 
( ) 

 
2000  

2 SG:200-300g ai/ha 
2 
2 
2 

7 
14 
21 

1.09 
0.577 
0.612 

0.575 
0.315 
0.273 

0.222 
0.210 
0.287 

0.157 
0.164 
0.142 

0.731 
0.479 
0.415 

 
( ) 

 
2003  

2 SG:250g ai/ha 
2 
2 
2 
2 

1 
3 
7 

14 

1.63 
1.51 
1.42 
1.30 

1.11 
0.745 
0.688 
0.558 

0.090 
0.120 
0.150 
0.168 

0.067* 
0.095* 
0.103 
0.117 

1.17* 
0.841* 
0.792 
0.675 

 
 
 

2000  

2 G:0.01g ai/  

1 
1 
1 
1 
1 
1 
1 

92 
99 
106 
115 
125 
132 
139 

0.014 
0.011 
0.013 
0.009 

<0.005 
<0.005 
<0.005 

0.012 
0.010 
0.011 
0.008 
0.005* 
0.005* 
0.005* 

<0.006 
<0.006 
<0.006 
<0.006 
<0.006 
<0.006 
<0.006 

<0.006 
<0.006 
<0.006 
<0.006 
<0.006 
<0.006 
<0.006 

0.018* 
0.016* 
0.017* 
0.014* 
0.011* 
0.011* 
0.011* 

2 G:0.01g ai/  
SG:100-125g ai/ha 

4 
4 
4 

1 
3 
7 

0.828 
0.784 
0.636 

0.592 
0.517 
0.389 

0.012 
0.012 
0.012 

0.009 
0.009 
0.009 

0.601 
0.526 
0.398 

 
( ) 

 
2000  

2 SG:150-250g ai/ha 
2 
2 
2 
2 

7 
14 
21 
28 

0.819 
0.990 
0.705 
0.605 

0.603 
0.643 
0.486 
0.334 

0.087 
0.088 
0.112 
0.147 

0.051 
0.072 
0.076 
0.078 

0.654 
0.715 
0.562 
0.412 

 
( ) 

 
2000  

2 SG:250g ai/ha 
3 
3 
3 
3 

3 
7 

14 
21 

0.320 
0.266 
0.213 
0.203 

0.203 
0.154 
0.134 
0.127 

0.019 
0.014 
0.019 
0.022 

0.012 
0.012 
0.015 
0.013 

0.216 
0.166 
0.149 
0.140 

 
( ) 

 
2005  

2 SG:100g ai/ha 
3 
3 
3 

7 
14 
21 

0.19 
0.28 
0.17 

0.19 
0.21 
0.12 

<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 

0.21* 
0.23* 
0.14* 



 84 

 
( ) 

 
   

 
  

( ) 
PHI 
( ) 

     (mg/kg) 

 
 B  

     

 
( ) 

 
2005  

2 SG:100-207g ai/ha 
2 
2 
2 

7 
14 
21 

0.03 
0.02 
0.02 

0.03* 
0.02* 
0.02* 

<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 

0.05* 
0.04* 
0.04* 

 
( ) 

 
2006  

2 SG:84-150g ai/ha 
2 
2 
2 

14 
21 
28 

0.03 
0.01 

<0.01 

0.03 
0.01* 
<0.01 

0.04 
0.05 
0.02 

0.03 
0.04 
0.02 

0.06 
0.05* 
0.03* 

 
( ) 

 
2005  

2 SG:83-278g ai/ha 
2 
2 
2 

7 
14 
21 

0.22 
0.11 

<0.04 

0.14 
0.07* 
<0.04 

0.11 
0.08 

<0.04 

0.07* 
0.06* 
<0.04 

0.21* 
0.13* 
<0.08 

 
( ) 

 
2003  

2 SG:165-250g ai/ha 
2 
2 
2 
2 

1 
3 
7 

14 

0.570 
0.340 
0.200 
0.150 

0.423 
0.255 
0.183* 
0.147* 

0.140 
0.100 
0.120 
0.090 

0.110* 
0.080* 
0.085* 
0.075* 

0.520* 
0.335* 
0.268* 
0.222* 

 
( ) 

 
1998-2002  

2 SG:100g ai/ha 
1 
1 
1 

7 
14 
21 

7.42 
2.45 

0.920 

4.27 
1.73 
0.810 

0.290 
0.130 
0.060 

0.180 
0.093 
0.060 

4.448 
1.825 
0.870 

2 WDG:100g ai/ha 
1 
1 
1 

7 
14 
21 

9.78 
2.87 
1.53 

6.04 
1.59 
0.913 

0.200 
0.130 
0.080* 

0.145 
0.093* 
0.065* 

6.185 
1.650* 
0.960* 

 
( ) 

 
1998-2002  

2 SG:100g ai/ha 
1 
1 
1 

7 
14 
21 

6.31 
1.73 

0.710 

3.81 
1.29 
0.690 

0.270 
0.130 
0.080 

0.170 
0.080 
0.060 

3.980 
1.370 
0.750 

2 WDG:100g ai/ha 
1 
1 
1 

7 
14 
21 

8.52 
2.89 
1.22 

5.61 
1.63 
0.800 

0.180 
0.120 
0.060 

0.135 
0.090 
0.060 

5.740 
1.715 
0.860 

G SG WP WDG SC  
 

*  
<  

B  
/ B 1.17 

PHI  
PHI a  
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4  
 

( ) 
( ) 

  

 
(mg ai/ ) 

 
( ) 

PHI 
( ) 

(mg/kg) 

 
 B 

 
(Sweet Spanish 

Colorado) 
( ) 

2006  

1 
0.2 WS 1 119 <0.01 <0.01 

0.2 WS 1 119 <0.01 <0.01 

 
(Sweet Sunrise) 

( ) 
2006~2007  

1 
0.2 WS 1 169 <0.01 <0.01 

0.2 WS 1 169 <0.01 <0.01 

 
(Vaquero) 
( ) 

2007  
1 

0.2 WS 1 120 <0.01 <0.01 

0.2 WS 1 120 <0.01 <0.01 

 
(Pandero) 
( ) 

2007  

1 
0.2 WS 1 170 <0.01 <0.01 

0.2 WS 1 170 <0.01 <0.01 

 
(Harmony) 
( ) 

2006  
1 

0.2 WS 1 120 <0.01 <0.01 

0.2 WS 1 120 <0.01 <0.01 

 
(Sweet Spanish 

Colorado #6) 
( ) 

2006  

1 
0.2 WS 1 119 0.01 <0.01 

0.2 WS 1 119 0.01 <0.01 

 
(Infinity) 
( ) 

2006  

1 
0.2 WS 1 61 0.08 <0.01 
0.2 WS 1 61 0.12 <0.01 

1 
0.2 WS 1 90 <0.01 <0.01 
0.2 WS 1 90 <0.01 <0.01 

1 
0.2 WS 1 120 <0.01 <0.01 
0.2 WS 1 120 <0.01 <0.01 

1 
0.2 WS 1 130 <0.01 <0.01 
0.2 WS 1 130 <0.01 <0.01 

WS  
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5  
g/g  

 

 

2 mg/kg  6 mg/kg  20  mg/kg  

 B  
  B  

  B  
 

 

0 <0.005 <0.005 <0.01 <0.005 <0.005 <0.01 <0.005 <0.005 <0.01 
1 0.009 0.005 0.01 0.03 0.01 0.05 0.13 0.04 0.18 
3 0.008 <0.005 0.008 0.05 0.02 0.06 0.15 0.06 0.21 
7 0.01 0.006 0.018 0.04 0.01 0.05 0.17 0.07 0.25 
14 0.008 <0.005 0.008 0.04 0.02 0.06 0.17 0.06 0.24 
21 0.007 <0.005 0.007 0.05 0.02 0.05 0.14 0.05 0.19 
26 0.008 <0.005 0.008 0.05 0.02 0.07 0.12 0.05 0.17 

a 
28 <0.01 0.040 0.05 <0.01 0.139 0.16 <0.01 0.127 0.15 
29 <0.01 0.049 0.06 <0.01 0.090 0.10 <0.01 0.302 0.35 
30 <0.01 0.028 0.03 <0.01 0.126 0.15 <0.01 0.384 0.45 

 
28 <0.01 <0.01 <0.02 <0.01 <0.01 <0.02 0.01 <0.01 0.01 
29 <0.01 <0.01 <0.02 <0.01 <0.01 <0.02 0.04 <0.01 0.04 
30 <0.01 <0.01 <0.02 <0.01 <0.01 <0.02 0.03 <0.01 0.03 

 
28 <0.01 <0.01 <0.02 0.01 <0.01 0.01 0.02 <0.01 0.02 
29 <0.01 <0.01 <0.02 0.01 <0.01 0.01 0.04 <0.01 0.04 
30 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 0.03 <0.01 0.03 

 
28 <0.01 <0.01 <0.02 <0.01 <0.01 <0.02 0.03 <0.01 0.03 
29 <0.01 <0.01 <0.02 0.01 <0.01 0.01 0.06 <0.01 0.06 
30 <0.01 <0.01 <0.02 <0.01 <0.01 <0.02 0.03 <0.01 0.03 

 
(

) 

28 - - - - - - <0.01 <0.01 <0.02 
29 - - - - - - <0.01 <0.01 <0.02 
30 - - - - - - <0.01 <0.01 <0.02 

 
 

28 - - - - - - <0.01 <0.01 <0.02 
29 - - - - - - <0.01 <0.01 <0.02 
30 - - - - - - <0.01 <0.01 <0.02 

- a ( ) 
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6 g/g  

 

 

2 mg/kg  10 mg/kg  

 B M  
  B M  

 

 

0 < 0.01 < 0.01 < 0.01 < 0.03 < 0.01 < 0.01 < 0.01 < 0.03 
1 < 0.01 < 0.01 < 0.01 < 0.03 < 0.01 < 0.01 < 0.01 < 0.03 
3 < 0.01 < 0.01 < 0.01 < 0.03 < 0.01 < 0.01 0.02 0.02 
7 < 0.01 < 0.01 < 0.01 < 0.03 < 0.01 < 0.01 0.03 0.04 

14 < 0.01 < 0.01 < 0.01 < 0.03 < 0.01 < 0.01 0.04 0.04 
21 < 0.01 < 0.01 < 0.01 < 0.03 < 0.01 < 0.01 0.03 0.03 
28 < 0.01 < 0.01 < 0.01 < 0.03 < 0.01 0.01 0.04 0.06 

 
 

 
29 - - - - < 0.01 < 0.01 < 0.01 < 0.03 

 29 - - - - < 0.01 < 0.01 < 0.01 < 0.03 
 29 - - - - < 0.01 < 0.01 < 0.01 < 0.03 
 

 
 

29 - - - - < 0.01 < 0.01 < 0.01 < 0.03 

2 mg/kg 0.2 0.6 mg/kg  
 

-  
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7  
g/g  

 
(mg/kg )   

 B M 

2.0 
A <0.01 <0.01 0.01 
B <0.01 0.01 0.01 
C <0.01 0.01 0.01 

0.6 
A <0.01 <0.01 <0.01 
B <0.01 <0.01 <0.01 
C <0.01 <0.01 <0.01 

0.2 
A <0.01 <0.01 <0.01 
B <0.01 <0.01 <0.01 
C <0.01 <0.01 <0.01 

0 A <0.01 <0.01 <0.01 
5 0.01 g/g  
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8  

  
mg/kg 

 
( :55.1 kg) 

(1~6 ) 
( :16.5 kg) 

 
( :58.5 kg) 

(65 ) 
( :56.1 kg) 

ff 
g/ /  

 
g/ /  

ff 
g/ /  

 
g/ /  

ff 
g/ /  

 
g/ /  

ff 
g/ /  

 
g/ /  

 0.089 164.2 14.61 85.7 7.63 105.3 9.37 180.2 16.04 
 

( ) 0.013 2.4 0.03 0.8 0.01 0.8 0.01 3.9 0.05 

 0.045 38.4 1.73 34 1.53 41.9 1.89 35.1 1.58 

 0.080 5.2 0.42 1.5 0.12 1.4 0.11 7.6 0.61 

 0.008 6.8 0.05 6.3 0.05 12.2 0.10 9.8 0.08 
 

 0.013 1.2 0.02 0.4 0.01 0.8 0.01 1.3 0.02 

( ) 0.025 33 0.83 11.4 0.29 20.6 0.52 45.7 1.14 

( ) 1.31 1.7 2.23 0.6 0.79 3.1 4.06 2.8 3.67 

 0.147 2.8 0.41 0.8 0.12 0.1 0.01 5 0.74 

 2.71 0.3 0.81 0.1 0.27 0.1 0.27 0.6 1.63 

 0.20 17.7 3.54 5.1 1.02 16.6 3.32 21.6 4.32 

 0.165 24.1 3.98 11.6 1.91 19 3.14 23.8 3.93 

 1.67 5 8.35 1.8 3.01 6.4 10.69 6.4 10.69 

 1.06 2.2 2.33 0.4 0.42 1.4 1.48 2.7 2.86 

 1.51 1.8 2.72 0.7 1.06 1.8 2.72 1.9 2.87 

 0.07 0.5 0.04 0.2 0.01 0.1 0.01 0.5 0.04 

 0.53 5.2 2.76 3.3 1.75 5.5 2.92 5.7 3.02 

 0.756 1.5 1.13 0.3 0.23 2.6 1.97 2.5 1.89 

 7.09 9.6 68.06 4.4 31.20 11.4 80.83 9.2 65.23 

 0.423 9.4 3.98 3.7 1.57 6.8 2.88 10.7 4.53 

 0.69 2 1.38 0.9 0.62 1.8 1.24 2.1 1.45 

 0.014 1.7 0.02 0.7 0.01 1 0.01 2.5 0.04 

 2.62 0.2 0.52 0.1 0.26 0.1 0.26 0.2 0.52 
 
 

( ) 
1.57 0.6 0.94 0.1 0.16 0.2 0.31 1.2 1.88 

 0.026 18.8 0.49 14.1 0.37 22.5 0.59 18.7 0.49 
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mg/kg 

 
( :55.1 kg) 

(1~6 ) 
( :16.5 kg) 

 
( :58.5 kg) 

(65 ) 
( :56.1 kg) 

ff 
g/ /  

 
g/ /  

ff 
g/ /  

 
g/ /  

ff 
g/ /  

 
g/ /  

ff 
g/ /  

 
g/ /  

 0.29 1.2 0.35 0.6 0.17 0.3 0.09 1.2 0.35 
 

( ) 0.21 32.1 6.74 19 3.99 32 6.72 36.6 7.69 

 0.385 4.8 1.85 2.2 0.85 7.6 2.93 4.9 1.89 

 0.074 12 0.89 2.1 0.16 10 0.74 17.1 1.27 
 
 

( ) 
0.55 1.1 0.61 0.1 0.06 1.2 0.66 1.2 0.66 

 0.139 20.7 2.88 9.6 1.33 14.2 1.97 25.6 3.56 

 0.028 7.6 0.21 5.5 0.15 14.4 0.40 11.3 0.32 

 0.037 3.5 0.13 2.7 0.10 4.4 0.16 4.2 0.16 
 
 

( ) 
0.12 2.7 0.32 1.2 0.14 0.6 0.07 3.4 0.41 

 2.173 12.8 27.81 5.9 12.82 14.2 30.86 17.4 37.81 

 0.26 1.4 0.36 1.1 0.29 1.4 0.36 1.7 0.44 
 
 0.076 1.6 0.12 0.5 0.04 0.2 0.02 2.4 0.18 

 
 0.058 2.4 0.14 1.1 0.06 0.1 0.01 3.2 0.19 

 0.05 1.7 0.09 1 0.05 0.6 0.03 2.7 0.14 
 

( ) 2.53 13.4 33.90 6.3 15.94 10.1 25.55 14.1 35.67 

 0.049 17.8 0.87 16.4 0.80 0.6 0.03 26.2 1.28 

 0.40 0.1 0.04 0.1 0.04 0.1 0.04 0.1 0.04 

 0.23 1.3 0.30 0.7 0.16 4.8 1.10 2.1 0.48 

 
( ) 

0.13 5.9 0.77 2.7 0.35 2.5 0.33 9.5 1.24 

 0.053 24.2 1.28 30.9 1.64 18.8 1.00 32.4 1.72 

 0.163 6.4 1.04 3.4 0.55 9.1 1.48 7.8 1.27 

 0.105 3.4 0.36 3.7 0.39 5.3 0.56 4.4 0.46 

 0.03 1.1 0.03 0.7 0.02 0.6 0.02 1.1 0.03 

 0.575 1.4 0.81 0.3 0.17 0.6 0.35 1.8 1.04 

 1.105 0.4 0.44 0.7 0.77 0.1 0.11 0.3 0.33 
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mg/kg 

 
( :55.1 kg) 

(1~6 ) 
( :16.5 kg) 

 
( :58.5 kg) 

(65 ) 
( :56.1 kg) 

ff 
g/ /  

 
g/ /  

ff 
g/ /  

 
g/ /  

ff 
g/ /  

 
g/ /  

ff 
g/ /  

 
g/ /  

 0.592 5.4 3.20 7.8 4.62 5.2 3.08 5.9 3.49 

 0.643 8.7 5.59 8.2 5.27 20.2 12.99 9 5.79 

 0.203 9.9 2.01 1.7 0.35 3.9 0.79 18.2 3.69 

 0.21 13.2 2.77 15.2 3.19 16.3 3.42 18.9 3.97 

 0.03 0.1 0.00 0.1 0.00 0.1 0.00 0.1 0.00 

 0.03 0.3 0.01 0.3 0.01 0.1 0.00 0.3 0.01 
 

( ) 0.423 1.2 0.51 0.4 0.17 0.9 0.38 1.7 0.72 

 6.04 6.6 39.86 1 6.04 3.7 22.35 9.4 56.78 

 1.11 0.1 0.11 0.1 0.11 0.1 0.11 0.1 0.11 
 

 0.06 15.3 0.92 9.7 0.58 20.9 1.25 9.9 0.59 

 0.17 264.1 44.90 332.0 56.44 364.6 61.98 216.0 36.72 

  304  172  309  340 

 2  
ff 17 19 115 g/ /  

g/ /  
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1. 19 5 4

2007  
2. (GLP )

1996  
3. GLP

1998  
4. GLP

1996  
5. GLP

1996 1997  
6. GLP

1997  
7. GLP

1997  
8. GLP

1997  
9. GLP

1997  
10. GLP

1998  
11. GLP

1997  
12. GLP

1998  
13. GLP

1998  
14. GLP

1998  
15. GLP

1998  
16. GLP

1998  
17. 1998  
18. GLP

1998  
19. GLP

1997  
20. 1998  
21. GLP
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1998  
22. GLP

1997  
23. 1998

 
24. 1998

 
25. 1998

 
26. 1998

 
27. 2003  
28. 2003  
29. 2003  
30. 2003

 
31. 2003

 
32. 2003

 
33. 2006

 
34. 1998  
35. GLP 1996

 
36. GLP 1996

 
37. GLP 1996

 
38. GLP 1996

 
39. CGA322704 GLP

1998  
40. GLP

1997  
41. GLP 1996

 
42. GLP 1996

 
43. GLP
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1995  
44. GLP

1996  
45.

2004  
46. 90 GLP

1996  
47. 90 GLP

1998  
48. 12 GLP

1998  
49. 24 / GLP

1998  
50. GLP

1998  
51. GLP

1998  
52. GLP

1996  
53. GLP 1996

 
54. GLP

1995  
55. V79 GLP

1996  
56. GLP

1996  
57. GLP

1995  
58. UDS /DNA GLP

1996  
59. DNA GLP

2000  
60. CGA322704 GLP

1998  
61. GLP

1998  
62. GLP

1998  
63.
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1999  
64.

2000  
65. GLP

1998  
66. 2000

 
67. 16 8 3 0803001

 
68.  

2004  
69. 34 370

17 11 29 17 499  
70.  

2006  
71. 18 7 18 0718002

 
72.  

2007  
73. 20 4 3 357  
74. 34 370

21 346  
75.  22 9 30

  
76. GLP

2003  
77. GLP

2000  
78. / GLP

2000  
79. GLP

2002  
80. GLP

2002  
81. GLP

2003  
82. / / /

2002  
83. - GLP

1998  
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84. - GLP
1998  

85. - GLP
1998  

86. - GLP
1998  

87. GLP
1999  

88. GLP
1999  

89. GLP
2000  

90.  
91. GLP

2002  
92. GLP

2000  
93. NOA 407475 [C] GLP

1998  
94. 2 GLP

2004  
95. GLP

2003 2007  
96. GLP

1999  
97. NOA 407475 [C] GLP

1998  
98.

GLP 2003
 

99. 50
GLP 2003

 
100. 40

2003
 

101. 50 GLP
2003  

102. 50
GLP
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2003  
103. 1 10 GLP

2003  
104.

2003  
105. 2 [B] CGA 322704

[M] CGA 265307 20
2003

 
106. [B] CGA 322704 [M] CGA 265307

[D] CGA 330050
2003  

107.
2003  

108.
2003  

109.
2003  

110. 2 GLP
2004  

111. GLP
2000  

112. 23 6 8 0608
12  

113.  3 2008  
114. 34 370

25 45  
115. 17 19

2014 2 20  
116. 27 1 8 0108

4  
117.  26 7 28

  
118. GLP Syngenta Crop Protection, Inc.

2008  
119. 28 GLP

1996 1998  
120. 28 GLP

2011  
121. GLP
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2009  
122. EU Review report for the active substance thiamethoxam. 2006  
123. US EPA Thiamethoxam-Human Health Risk Assessment for Crop Group 15 

(including buckwheat, pearl millet, proso millet, oats, rye, teosinte, triticale) and 
Crop Group 16 Commodities (forage, fodder and straw od cereal grains group). 

2011  
124. JMPR Thiamethoxam”, Pesticide residues in food 2010 Evaluations . Part 

II – Toxicological. p.565-676 2010  
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200
26 7

0.1 ppm
20

10 ppm 5
ppm

44

( )

 

 

 

 

 

 

 

 

 

 

 

EPA

ADI



3

ADI

100 ADI

2.63mg/kg/day

1000 0.0026 mg/kg/day ADI

2 1.84 
mg/kg /
100 0.018 mg/kg / ADI

2014.10


