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2014  7  25   
2014  9  9  

0909 7  
2014  9  9  1 47  
2014  9  16  530  
2014  11  28  41  
2015  1  21  118  
2015  2  3  547  
2015  2  4  3 5  
2015  3  12  120  
2015  3  19   
2015  3  24  554  

    

2012 7 1  
 

 
 
 

 
 

 
 
 

2014 4 1    
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CAS No. 220899-03-6

 

/
2

 

/
 

2 /
18

 

 
2 /

24.9 mg/kg /
100 0.24 mg/kg / ADI  

ARfD  
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metrafenone ISO  

 

IUPAC  
3’- -2,3,4,6’- -2’,6-  
3’-bromo-2,3,4,6’-tetramethoxy-2’,6-dimethylbenzophenone 

 
CAS No. 220899-03-6  

(3- -6- -2- )(2,3,4- - 
6- )-  
(3-bromo-6-methoxy-2-methylphenyl)(2,3,4-trimethoxy- 
6-methylphenyl)-methanone 

 

C19H21O5Br 
 

409.3 
 

 

BASF

EU
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14C  [tmp-14C]
3 13C [tmp-13C]

6 14C
 [brp-14C] 6

13C [brp-13C]

mg/kg g/g
/ 1 2  

 

SD 4 [tmp-14C] 10 mg/kg
1,000 mg/kg

 
1  

Tmax Cmax T1/2 2 3  
 

 10 mg/kg  1,000 mg/kg  
     

Tmax (hr) 8.50 11.0 14.0 15.0 
Cmax ( g/g) 1.25 1.22 16.1 12.7 
T1/2 (hr) 42.7 39.0 54.3 45.3 
AUC0-  (hr g/g) 51.2 56.0 930 827 
AUC0-168 (hr g/g) 48.0 52.9 844 762 

 

72
88.7%

15.0% 2 3  
 

SD 12 [tmp-14C]
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2  

 
 

2 3  
 

 
(mg/kg )  Tmax * 48  

10 

 
(18.1) (4.81)

(2.90) (1.47) (1.15) 
(0.659) (0.577)

(0.571) (0.343)
(0.272) 

 
(13.6) (3.33) 

(2.16) (1.11) (0.654)
(0.651) 

(0.660) (0.577) 
(0.532) (0.313) 

 Tmax * 72  

1,000 

 
(128) a)(40.9)

(34.3) (26.5) (15.0)
1(14.4) (10.9) 

(6.20) (4.10)
(2.97) (2.49) 

 

(274) a) (264)
(51.5) (35.5) (24.1)

(20.9) (18.4)
(15.6) (13.6) 

(13.5) (11.9)
(10.5) (7.62) a) (6.14)

(4.31) 

* 8 14  
a)  

 

SD 5 [tmp-14C]
14

[brp-14C]
1.(1)
 

168 3
 

0.05 g/g
2 3  

                                            
1  
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10 mg/kg /  1,000 mg/kg / 10 mg/kg /  

[tmp-14C] 
 

 

(0.076)
(0.049) (0.046)

(0.039)
(0.032) 

(1.83)
(1.12) (1.11)

(1.11)
(0.827) 

(0.097)
(0.055) (0.046)

(0.041)
(0.036) 

 

(0.101)
(0.049)
(0.049) (0.045)

(0.034) 

(1.11)
(0.823) (0.729)

(0.606)
(0.490) 

(0.081)
(0.037) (0.035)

(0.028)
(0.022) 

[brp-14C]
 

 

(0.128)
(0.066) (0.059)

(0.053)
(0.052) 

  

 

(0.131)
(0.063) (0.061)

(0.052)
(0.038) 

 

 

[tmp-14C] [brp-14C]

4  

 
G I J L P Z

9

 

2 3  
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(mg/kg
) 

  
(hr)  

 

[tmp-14C]
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 12-24 ND T(0.05) V(0.03) Q(0.02) R(0.02)
U+S(0.01) (0.42) 

 12-24 4.35 

L(4.40) P(2.67) I(1.70) J(1.63)
G(1.40) Z(0.46) U+S(0.34)
V(0.29) T(0.23) R(0.20) Q(0.15)

(7.66) 

12-24 ND U+S(21.6) R(6.95) V(4.06)
T(2.18) Q(1.25) (10.9) 

168 
7.57 U+S(3.15) T(2.87) R(1.65)

V(0.59) Q(0.39) (58.1) 

4.15 T(3.35) U+S(2.38) V(2.26)
Q(0.96) R(0.63) (63.8) 

 

 12-24 ND R(0.18) Q(0.17) U+S(0.10)
T(0.08) V(0.08) (0.40) 

 12-24 12.8 

L(8.31) P(3.34) J(1.76) I(1.45)
G(1.00) Z(0.38) U+S(0.38)
T(0.19) V(0.16) R(0.13) Q(0.11)

(5.77) 

12-24 ND U+S(3.28) V(0.76) R(0.69)
T(0.21) Q(0.15) (2.54) 

168 1.97 T(4.36) U+S(3.16) V(2.30)
Q(1.49) R(1.41) (59.7) 

1,000

 

 12-24 ND T(0.01) V(0.01) Q(0.01)
U+S(0.01) R(0.00) (0.13) 

 12-24 13.0 

G(1.25) L(0.66) J(0.48) I(0.44)
Z(0.31) P(0.31) U+S(0.08)
R(0.03) T(0.02) Q(0.02) V(0.01)

(1.73) 

12-24 ND R(0.66) U+S(0.63) V(0.17)
T(0.12) Q(0.05) (0.56) 

168 
8.54 U+S(5.35) T(2.41) Q(2.16)

V(2.03) R(1.64) (47.4) 

1.90 T(3.10) U+S(2.88) V(2.45)
R(1.87) Q(1.22) (60.9) 

 

 12-24 ND Q(0.03) U+S(0.03) T(0.01)
V(0.01) R(0.00) (0.07) 

 12-24 52.1 

L(1.41) G(0.98) P(0.61) J(0.39)
I(0.26) Z(0.03) U+S(0.02)
T(0.01) V(0.01) Q(0.01) R(0.01)

(1.45) 
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12-24 ND U+S(2.51) R(0.65) V(0.46)
T(0.37) Q(0.15) (1.03) 

168 
4.55 V(2.77) U+S(2.72) T(1.85)

Q(1.22) R(ND) (63.5) 

4.66 T(2.63) V(2.57) U+S(2.47)
Q(1.62) R(0.56) (60.7) 

10+ 
1,000 +  b) 168 6.18 

V(2.82) U+S(2.54) T(1.03)
R(0.85) Q(ND) (58.5) 

 

10 

 

 12-24 ND T(0.05) V(0.03) U+S(0.03)
Q(0.02) R(0.01) (0.42) 

 12-24 4.28 

L(3.77) P(2.64) J(2.33) G(1.93)
I(1.33) Z(0.46) U+S(0.23)
R(0.16) V(0.13) Q(0.13) T(0.11)

(5.92) 

168 
3.24 U+S(4.69) Q(3.20) T(3.04)

R(1.96) V(1.90) (63.4) 

1.99 U+S(2.52) V(2.39) T(1.71)
Q(1.65) R(1.55) (55.6) 

 

 12-24 ND Q(0.15) U+S(0.09) R(0.08)
T(0.06) V(0.05) (0.33) 

 12-24 4.30 

L(7.04) P(3.97) J(2.07) I(1.43)
G(0.94) U+S(0.75) Z(0.44)
R(0.31) V(0.10) T(0.09) Q(0.09)

(6.27) 

168 
4.97 U+S(3.28) T(2.87) V(2.71)

Q(2.31) R(1.50) (65.6) 

3.91 U+S(3.92) R(2.23) T(2.18)
V(2.14) Q(1.48) (50.9) 

[brp-14C]

 

 

10 

 

 12-24 ND T(0.05) V(0.05) U+S(0.05)
Q(0.04) R(0.02) (0.63) 

 12-24 3.39 

L(4.39) P(3.70) J(2.80) G(1.90)
I(1.36) U+S(0.43) V(0.35)
T(0.30) Z(0.25) R(0.24) Q(0.17)

(10.8) 

 
168 

2.95 T(3.26) U+S(3.09) V(2.21)
R(1.63) Q(1.33) (63.4) 

 1.72 T(2.55) V(2.24) U+S(1.89)
R(1.12) Q(0.96) (56.9) 

 

 12-24 ND Q(0.23) R(0.22) U+S(0.12)
T(0.10) V(0.10) (0.51) 

 12-24 10.1 

L(6.65) P(4.72) J(2.81) I(1.38)
G(0.89) U+S(0.84) T(0.66)
Q(0.47) Z(0.43) R(0.38) V(0.33)

(11.0) 

 168 3.83 Q(3.23) T(2.86) U+S(2.74)
R(2.27) V(1.65) (61.6) 

 3.51 U+S(3.34) Q(2.35) T(2.15)
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V(1.98) R(1.66) (54.4) 

+  c) 5.29 U+S(4.81) R(3.14) Q(2.92)
T(2.26) V(1.99) (61.0) 

ND  
9~21 29~45 14~24 12~23 13~27

11~21  
a) %TAR %TRR 
b) +  
c)  
 

168

168 5  
48 85.8%TAR

2 3
 

 

   
 

mg/kg  10 1,000 10 

       

[tmp-14C]
 

 2.31 4.90 0.69 1.04 2.00 3.65 
 91.3 90.2 98.8 96.3 96.7 94.4 
 93.7 95.1 99.5 97.3 98.7 98.1 

[brp-14C]
 

 3.83 6.60 
   89.8 84.1 

 93.6 90.7 
 

 

SD 4 [tmp-14C]

 
72 6  

2 3  
 



13 
 

 10 mg/kg  1,000 mg/kg  
     

 1.23 3.14 0.16 0.84 
 6.46 10.8 81.9 79.8 
 90.1 85.2 14.8 17.4 
 0.01 0.04 0.00 0.00 

 0.06 0.72 0.01 0.13 
 0.11 0.14 0.10 0.16 

 0.22 0.34 0.05 0.11 
 98.2 100 97.0 98.4 

 

1 [tmp-14C/13C] 8
60 mg/kg / [brp-14C/13C] 13 87 mg/kg
/ 1 1 5 21 23

 
7  

6.3 21.9%TAR
29.4 74.1%TAR 0.005

0.010 g/g  
R/AD AB/AC/V

U/S 14.8 21.1%TRR 9.89 13.2%TRR
6.41 7.12%TRR R/AD

AB/AC/V U/S
26.3 28.2%TRR 9.51 13.6%TRR 1.46 4.19%TRR

60.0 85.4%TRR
R/AD

24.1%TRR 10.7%TRR 5.3
7.5%TRR 4.6 7.7%TRR  

2 4  
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µ

 
 

(mg/kg
/ ) 

 AB/AC/V R/AD/ U/S/   
  

[tmp- 
14C/13C]

 
 
 

60 

 0.718 0.025 
(3.49)

0.071 
(9.89)

0.106 
(14.8)

0.046 
(6.41) 

0.443 
(61.7) 

0.695 
(98.6)

 0.157 0.005 
(3.25)

0.021 
(13.6)

0.044 
(28.2)

0.002 
(1.46) 

0.078 
(48.8) 

0.153 
(97.7)

 0.022 0.019 
(85.4)

<0.01 
(13.4) 

0.0255
(116) 

 0.006 

[brp- 
14C/13C] 

 
 
 

87 

 1.28 0.035 
(2.74)

0.169 
(13.2)

0.269 
(21.1)

0.091 
(7.12) 

0.647 
(50.6) 

1.21 
(94.8)

 0.329 0.014 
(4.35)

0.031 
(9.51)

0.087 
(26.3)

0.014 
(4.19) 

0.182 
(55.1) 

0.331 
(101) 

 0.015 0.009 
(60.0)

<0.01 
(14.4) 

0.020 
(113) 

 0.010 <0.005
(24.1)

<0.005
(2.8) 

<0.005
(10.7)

<0.005 
(3.8) 

<0.005 
(55.9) 

0.0099
(98.9)

 
 

%TRR 
 

8 [tmp-14C] [brp-14C]
14.2 13.9 mg/kg 1 1 12

22
8  

24 86.3 95.5%TAR
9  

AK AL 12.3 12.5%TRR
19.8 22.2%TRR AJ 5.8
11.4%TRR  

 

2 5  
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µ

  
  

AE AF AG AH AI AJ AK AL 

[tmp-
14C] 

 
 

 0.108 ND 

 

ND ND 

  

ND ND ND 0.045
(41.4)

 15.4 ND 0.385
(2.5)

0.193
(1.3)

10.0 
(65.3) ND ND 2.95

(19.2)

 0.010 ND ND ND ND ND ND 0.007
(72.2)

 0.566 ND ND ND ND ND ND 0.483
(85.3)

 10.2 ND ND ND ND 1.27 
(12.5) 

2.02
(19.8)  

 0.070 ND ND ND 0.008
(11.4) ND ND 0.036

(51.4)

[brp- 
14C] 

 
 

 0.117 ND ND ND ND ND ND ND ND ND 0.065
(55.1)

 14.1 ND 0.353 
(2.5) 

0.181
(1.3)

0.083
(0.6)

0.703
(5.0)

0.734
(5.2)

6.75 
(47.9) ND ND 3.04

(21.6)

 0.013 ND ND ND ND ND ND ND ND ND 0.009
(67.5)

 0.346 ND ND ND ND ND ND ND ND ND 0.280
(81.0)

 10.6 ND ND ND ND ND ND ND 1.30 
(12.3) 

2.36
(22.2)  

 0.096 ND ND ND ND ND ND 0.006 
(5.8) ND ND 0.055

(57.1)
ND  

 
%TRR 

Penewawa
[tmp-14C] [brp-14C] 1

2 300 g ai/ha 3 200 g ai/ha 13 14
3 1 1 3 2 2
14 3 3 35

 
9  

64.4%TRR 5.26 mg/kg 26.0%TRR 2.02 mg/kg 13.6%TRR 1.22 mg/kg
7.7%TRR 0.016 mg/kg G L N Y Z
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10%TRR 1
2 10%TRR

2 6  
 

  
 

mg/kg %TRR
(%TRR) %TRR

[tmp-14C] 
 
 

3  5.27 58.9 Z(4.2) 1(3.9) 2(3.1)
L(3.4) Y(2.0) N(0.4) G(0.2) 7.4 

14  8.50 12.7 1(17.4) 2(12.5) Z(6.6)
Y(5.0) N(1.8) L(1.2) G(0.4) 23.0 

35  8.25 7.7 2(10.6) 1(9.1) Y(4.1)
Z(3.9) L(2.3) N(0.6) G(0.2) 38.1 

35 a) 0.399 3.1 1(20.2) 61.8 

[brp-14C] 

 

3  8.17 64.4 Z(4.7) 1(4.3) 2(3.9)
L(3.0) N(1.4) Y(1.1) G(0.3) 3.4 

14  7.78 26.0 1(15.0) 2(11.5) Z(4.7)
Y(4.2) N(1.5) L(0.8) G(0.4) 20.8 

35  8.91 13.6 2(10.5) 1(8.3) Y(3.2)
L(2.5) Z(2.3) N(0.7) G(0.7) 39.6 

35 a) 0.209 7.7 1(15.1) 49.8 
a) -

/  
1 2  

 

Kerner [tmp-14C]
[brp-14C] 200 g ai/ha 5 10 11

1 5 1 3 5 5 19
2 10% 5 35

 
0.150 2.10 mg/kg  

5 40.7
53.3%TRR 0.246 0.410 mg/kg 5 35

3 9%TRR
0.006 mg/kg 1 AG  

5 35 11.0~15.2%TRR
2.7~5.8 mg/kg D K X Z
2 7  



17 
 

 

Hokus [tmp-14C]
200 g ai/ha 14 3 2 1

2
 

1 6.40 mg/kg
0.016 0.051 0.013 0.263 mg/kg  

6.5 95.0%TRR 0.0009 6.08 mg/kg
2 8  

 

 
 

 [brp-14C] 3
1.48 mg/kg 20 2 120

 
98.4

99.5%TAR 120 66.6 77.6%TAR  
CO2 120 17.4

24.8%TAR CO2 2.68 5.33%TAR  
182 289

365  
/

1%TAR 2 9  
 

[brp-14C] 1.52 mg/kg
10 2 120

 
99.7%TAR 120

90.6%TAR  
CO2 120

8.16%TAR 1.39%TAR  
693  
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10%TAR
2 10  

 

[tmp-14C] [brp-14C]
0.39 mg/kg 20 2

122  
14.9 15.1  

J 30
10%TAR 122

38.3%TAR  
J

L I AA
C E CO2

2 11  
 

[tmp-14C] [brp-14C]
1.3 mg/kg 20 2 120

 
J L J E

5.2%TAR 15 8.1%TAR 8 6.5%TAR
60  

60 31%TAR CO2

120 1.3%TAR  
8.1 8.2  

J
L E

CO2 2 12  
 

pH 4 pH 7 pH 9
[brp-14C] 0.2 mg/L

50 5  

2 13  
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pH 7 [tmp-14C/13C] [brp-14C/13C]
0.25 mg/L 22 1 15

0.37 W/m2 290 nm
 

 [tmp-14C/13C] D F H I J
N Z AA 1.0%TAR 2.7%TAR 0.6%TAR 0.2%TAR
0.5%TAR 4.9%TAR 2.5%TAR 7.8%TAR [brp-14C/13C]

D E H I J M N Z AA
0.9%TAR 1.6%TAR 0.8%TAR 0.4%TAR 0.6%TAR 2.1%TAR

4.7%TAR 8.7%TAR
6.1%TAR [tmp-14C/13C] 8.4%TAR

[brp-14C/13C]  
CO2 [tmp-14C/13C] [brp-14C/13C]

24%TAR 26%TAR
1%TAR  

[tmp-14C/13C] [brp-14C/13C]
3.1 2 14  

 

pH 8 [brp-14C/13C] 0.25 mg/L
22 1 15 0.35 W/m2 290 

nm  
[brp-14C/13C] E H I J

AA 3.97%TAR 0.13%TAR 0.61%TAR 0.44%TAR
0.82%TAR

10%TAR  
CO2 5.5%TAR 0.5%TAR

 
2.6  

H J I N Z
AA D E F M

CO2

2 15  
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G
L Z 3

 
3 34 mg/kg

G L Z 36 42
0.07 mg/kg 0.11 mg/kg

0.30 mg/kg Z
35 42

0.02 mg/kg 2 16  
 

 
 

10 2 17 18 19  
 

 
  LD50 mg/kg     

 SD  
5  >5,000 >5,000  

 SD  
5  >5,000 >5,000  

 SD  
5  

LC50 mg/L  
 

 >5.0 >5.0 

 

Wistar 10 0 125
500 2,000 mg/kg  

2,000 mg/kg
2 20  

 

NZW
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1 24
 

Hartley Maximization
2 21 22 23  

 

SD 5 2 0 1,000 5,000 10,000
20,000 ppm 11 28

 
 

 1,000 ppm 5,000 ppm 10,000 ppm 20,000 ppm 
 

mg/kg /  
 106 528 1,130 2,250 
 118 586 1,150 2,290 

 
12  

10,000 ppm 5,000 ppm
3 5,000 ppm 528 

mg/kg / 1,000 ppm 118 mg/kg /
2 24  

 

   
20,000 ppm §  
10,000 ppm    
5,000 ppm  5,000 ppm  

 
Chol  

 
§ 

1,000 ppm  
§  

 

SD 10 5
0 1,000 5,000 10,000 20,000 ppm 13

90 0 20,000 ppm

                                            
2 20,000 ppm 4 6  
3  
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4  
 

 1,000 ppm 5,000 ppm 10,000 ppm 20,000 ppm 
 

mg/kg /  
 79 404 800 1,660 
 94 486 967 1,940 

 
14  

5,000 ppm 4
 

5,000 ppm
1,000 ppm 79 mg/kg / 94 

mg/kg / 2 25  
 

   
20,000 ppm  Alb  
10,000 ppm   

 
 

5,000 ppm  Chol  
 

 
 

§ 
Chol TP  

 
§§ 

1,000 ppm   
§ 5,000 ppm 6 10,000 ppm 7 20,000 ppm

5  
§§  

 

SD 10 0 250 500 ppm
15 90  

 

 250 ppm 500 ppm 
 

mg/kg /
21 43 
24 48 

 

500 ppm 43 mg/kg / 48 mg/kg
/ 2 26  
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ICR 10 0 1,000 3,500
7,000 ppm 16 90

 
 

 1,000 ppm 3,500 ppm 7,000 ppm 
 

mg/kg /  
 163 622 1,210 
 216 788 1,660 

 
7,000 ppm Chol 3,500 ppm

T.Bil 1,000 ppm 163 mg/kg
/ 216 mg/kg / 2 27  

 

ICR 10 0 250 500 ppm
17 90  

 

 250 ppm 500 ppm 
 

mg/kg /
42 84 
55 113 

 

500 ppm 84 mg/kg / 113 mg/kg
/ 2 28  

 

4 0 50 100
500 mg/kg / 90  

500 mg/kg /
Chol 100 mg/kg

/ 2 29  
 



24 
 

2 0 12.5 25
250 500 mg/kg / 28  

500 mg/kg / 1
2 30  

 

Wistar Hannover 10 0 1,500
5,000 15,000 ppm 18 28

 
 

 1,500 ppm 5,000 ppm 15,000 ppm 
 

mg/kg /  
 143 459 1,370 
 152 493 1,370 

 
19  

5,000 ppm 15,000 ppm
1,500 ppm

143 mg/kg / 5,000 ppm 493 mg/kg /
2 31  

 

   
15,000 ppm 

7  
14

7
5,000 ppm  § 5,000 ppm  

 1,500 ppm  
§ 5,000 ppm 21 15,000 ppm 7  

 

Wistar Hannover 10 0 100
300 1,000 mg/kg / 5 / 6 / 28

 

1,000 mg/kg /

                                            
4  



25 
 

2 32  
 

4 0 50 150
500 mg/kg / 1  

500 mg/kg /
2 33  

 

SD 65 10
0 500 5,000 20,000/10,0005 ppm

20 2 /  
 

 500 ppm 5,000 ppm 10,000 ppm 20,000 ppm 
 

mg/kg /
 24.9 260  1,070 
 30.4 320 593 1,420 

21
22  

20,000/10,000 ppm
 

5,000 ppm
500 ppm 24.9 mg/kg / 30.4 

mg/kg / 2 34  
 

                                            
5 20,000 ppm 40% 68

20,000 ppm 69 10,000 ppm
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20,000 ppm  
20,000/10,000 
ppm  

 
Chol GGT  

 

Ht RBC  
MCH MCHC MCV  
PLT  

 
 

- /  
/  

5,000 ppm  PT  
 
§ 

/  
§ 

 
Hb  
TP Chol GGT  

§

§

 
 

 
/  

 
500 ppm   

§  

  /  

ppm  

0 500 5,000 
20,000
20,000/10,000

 

 

 

 75 75 75 73 
 1 0 1 4 

 1 3 1 1 
2 3 2 5 

 

 75 75 75 75 
 1 0 6 12a)* 

 0 0 0 1a) 
1 0 6 12 

* p<0.05 (Fisher )  
a) 1  

 

ICR 65 0 250 1,000 7,000 
ppm 23 18
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 250 ppm 1,000 ppm 7,000 ppm 
 

mg/kg /  
 38.5 156 1,110 
 53.2 223 1,490 

 
24

25  
7,000 ppm

 
1,000 ppm

250 
ppm 38.5 mg/kg / 53.2 mg/kg /

2 35  
 

   
7,000 ppm  

 
 

 
 

1,000 ppm 
 

§  
 

 
 

250 ppm   
§  

 

  /  ppm  
0 250 1,000 7,000 

 

 

 65 65 65 66a) 
 4 2 8 14* 

 2 1 1 5 
 6 3 9 19** 

 

 65 65 65 65 
 2 1 1 2 

 0 0 0 2 
 2 1 1 4 

* p<0.05 ** p<0.01 Fisher  
a) 1 12 66  

SD 30 0 500 1,000 10,000 
ppm 26 2  
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 500 ppm 1,000 ppm 10,000 ppm 

 
(mg/kg / ) 

P   34.0 64.8 696 
 41.8 81.3 800 

F1   37.7 77.1 821 
 43.9 88.3 928 

 
27  

10,000 ppm F1

 
10,000 ppm P F1

1,000 ppm F1

10,000 ppm F1 F2

500 ppm P 34.0 mg/kg /
F1 37.7 mg/kg / 1,000 ppm P 81.3 mg/kg / F1

88.3 mg/kg / 1,000 ppm P 64.8 mg/kg
/ P 81.3 mg/kg / F1 77.1 mg/kg / F1 88.3 mg/kg

/
2 36  

 

 P F1 F1 F2 
    

 

10,000 
ppm 

RBC§ Hb
Ht  

 
PT  

 

 
§ 

1

1
 

RBC Hb
Ht  
WBC  

 

 
§ 

 

 

 
Ht  

 

6

 
§ 

 
RBC Hb
Ht  

 

 
§ 

1,000 ppm 
 

1,000 ppm
 

1,000 ppm
 

1,000 ppm
 

500 ppm  
                                            
6  
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 P F1 F1 F2 
    

 

10,000 
ppm   

 
  

1,000 ppm 
 

    

§  

SD 25 6 20 0 50 500
1,000 mg/kg / 0.5%CMC

 

1,000 mg/kg
/ 2 37  
 

NZW 25 6 28 0 50 350
700 mg/kg / 0.5%CMC
 

28  
350 mg/kg /

700 mg/kg /
50 mg/kg / 350 mg/kg /

2 38  
 

   
700 mg/kg /

 
1 28

2 29  
 

APTT PT  

 

350 mg/kg /
 

27
12

1 29  
 

/  

350 mg/kg /  
 

50 mg/kg /   
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CHO-W-B1

UDS  
29

2 39~43  
 

   

 
 

 (TA98 TA100 TA1535  
 TA1537 ) 

 (WP2 A ) 

25~5,000 g/  (+/-S9) 

 
 

 
(CHO-W-B1 ) 

3 10~100 g/mL (-S9) 
10~250 g/mL (+S9) 

18 2.5~100 g/mL (-S9)
 

 (CHO-K1-BH4 ) 
17~5,000 g/mL (+/-S9) 

 
 

ICR  ( )  
( 5 ) 

500 1,000 2,000 mg/kg /
( ) 
(24 48 72 ) 

UDS  
Wistar Hannover (

) 
( 3 ) 

1,000 2,000 mg/kg /  
( ) 

+/- S9  

Wistar Hannover 8 0 1,000 4,000
12,000 ppm 30 28

 
 

 1,000 ppm 4,000 ppm 12,000 ppm 
 

mg/kg /   80 315 1,090 

 
4,000 ppm
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SRBC IgM
2

44  
 

SD 12
0 5,000 mg/kg / 2 8

PB 500 ppm  
-S- GST-P

- HE
 

GST-P
GST-P

HE  

2 45  
 

SD
8 8 0 500

20,000 ppm 31 1 4 S
20,000 ppm 4 2

 
 

 500 ppm 20,000 ppm 

 
mg/kg /  

1   30 1,010 
 33 814 

4   27 1,020 
 32 1,070 

4
2  

  1,180 
 1,240 
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20,000 ppm
4
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20,000 ppm
2 46  

 

 1  4  
     

20,000 
ppm  

BrdU

6.5  

 

 

1
 
 
 

BrdU

95.6

2.4  
 
 

 
 

3

1
 
 
 

BrdU

4.2
2

 
TUNEL

 

 
500 ppm  BrdU

3.9

 BrdU

 
 

SD 5 4
0 20,000 ppm 33  

 

 20,000 ppm 
 

mg/kg /
1,530 
1,650 

 
20,000 ppm 1

3 4 1 1
 

PALCoA EROD PROD
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PALCoA PROD
EROD 20,000 ppm 17 10

 

2 47  
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14C

88.7%
15.0%

Tmax

G I J L P Z
 

14C
10%TRR R/AD

AB/AC/V AJ AK AL  
14C

Z L Y
10%TRR  

G L Z
34 mg/kg

G L Z 0.07 mg/kg
0.11 mg/kg 0.30 mg/kg Z

0.02 mg/kg  

/
 

2 /
18

 

 
34  

2 / 24.9 mg/kg /
100 0.24 mg/kg / ADI

 

ARfD  
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ADI 0.24 mg/kg /  

ADI /  
  

 2  
  
 24.9 mg/kg /  
 100 

  
ARfD  
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(mg/kg / )

 
(mg/kg / )

 
(mg/kg / ) 

1) 

 

28  

 

0 1,000 5,000
10,000 20,000 
ppm 

528 
118 

1,130 
586  

 
0 106 528

1,130 2,250 
0 118 586

1,150 2,290 

90  

 

0 1,000 5,000
10,000 20,000 
ppm 

79 
94 

404 
486  

 

 
0 79 404

800 1,660 
0 94 486

967 1,940 
 90  

 

0 250 500 ppm 43 
48 

 
  

 
 

 
 

0 21 43 
0 24 48 

 
28  

 

0 1,500 5,000
15,000 ppm 

143 
493 

459 
1,370 

 

 
 

 

 
0 143 459

1,370 
0 152 493

1,370 

 

2  
/ 
 
 

0 500 5,000
20,000/10,000 
ppm 

24.9 
30.4 

260 
320  

 
20,000/10,000 

ppm

 
 

 
0 24.9 260

1,070(20,000 
ppm) 

0 30.4 320
593(10,000 
ppm)
1,420(20,000 
ppm) 

 

2  
 

0 500 1,000
10,000 ppm 

 
P 34.0 
P 81.3 
F1 37.7 
F1 88.3 
 

 
P 64.8 
P 800 
F1 77.1 
F1 928 
 

 

 
 

 

 
P 0 34.0
64.8 696 
P 0 41.8
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(mg/kg / )

 
(mg/kg / )

 
(mg/kg / ) 

1) 

81.3 800 
F1 0 37.7
77.1 821 
F1 0 43.9
88.3 928 

 
P 64.8 
P 81.3 
F1 77.1 
F1 88.3 

 
P 696 
P 800 
F1 821 
F1 928 
 

 

 
 

 
 

 
 

0 50 500 1,000 
 

1,000 
1,000 

 
  

 

 

 

 

90  
 

 

0 1,000 3,500
7,000 ppm 

163 
216 

622 
788  

 

 
0 163 622

1,210 
0 216 788

1,660 
 90  

 
 

0 250 500 ppm 84 
113 

 
  

 
 

0 42 84 
0 55 113

 

18  
 

 

0 250 1,000
7,000 ppm 

38.5 
53.2 

156 
223  

 

 
 

7,000 ppm

 

 

 
0 38.5 156

1,110 
0 53.2 223

1,490 

 

 
 

0 50 350 700 50 
350 

350 
700 

 
 

 
 

 

 

 90  
 
 

0 50 100 500 100 
100 

500 
500  
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(mg/kg / )

 
(mg/kg / )

 
(mg/kg / ) 

1) 

Chol  

 1  
 

0 50 150 500 500 
500 

 
  

 
1)   
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1 /
   

B AC 12071-12B 

3-bromo-6-methoxy-4-hydroxy-2-methylphenyl)(2,3,4-trime
thoxy- 
6-methylphenyl)- 
or 
methanone, 
(3-bromo-6-methoxy-5-hydroxy-2-methylphenyl)(2,3,4-trim
ethoxy-6-methylphenyl)- 

C CL 307468 toluene, (3,4,5-trimethoxy)- 

D CL 375228 
CA 16068 

methanone,(2-methoxy-6-methylphenyl)(2,3,4-trimethoxy-6
-methylphenyl)- 

E CL 375816 2-methyl-3-bromo-6-methoxybenzoic acid 
F CL 376113 benzoic acid, 2,3,4-trimethoxy-6-methyl- 

G CL 376991 
AC 12041-80 

methanone, 
(3-bromo-6-hydroxy-2-methylphenyl)(2,3,4-trimethoxy-6-m
ethyl 
phenyl)- 

H CL 377095 
AC 16676 

methanone, 
(3-bromo-6-methoxy-2-methylphenyl)(2-hydroxy-
3,4-dimethoxy-6-methylphenyl)- 

I CL 377096 
CA 16675 

methanone, 
(3-bromo-6-methoxy-2-methylphenyl)(2,3-dihydroxy-
4-methoxy-6-methylphenyl)- 

J CL 377160 
AC 012387-108 

methanone, 
(3-bromo-6-methoxy-2-methylphenyl)(3-hydroxy-2,4-
dimethoxy-6-methylphenyl)- 

K CL 379395 
CA 17980 

benzaldehyde, 
2-(3-bromo-6-methoxy-2-methylbenzoyl)-3,4,5- 
trimethoxy- 

L CL 434223 
AC 12041-75A 

methanone, 
(3-bromo-6-methoxy-2-methylphenyl)(4-hydroxy-2,3-
dimethoxy-6-methylphenyl)- 

M CL 910154 benzoic acid, (2-methyl-6-methoxy)- 

N CL 1023424 
CL 1500831 

1-benzofuranone, 4,5,6-methoxy-3-(3-bromo, 2-methyl, 
6-methoxyphenyl)- 

O CL 1023426 
AC 12234-75G 

Benzaldehyde, 
2-[3-bromo-6-(beta-D-glucopyranuronosyloxy)-2- 
methylbenzoyl]-3,4,5-trimethoxy- 

P CL 1023427 
AC 12234-41A 

methanone, 
[3-bromo-6-hydroxy-2-methylphenyl](3-hydroxy- 
2,4-dimethoxy-6-methylphenyl)- 

Q CL 1500697 
AC 12234-27E 

methanone, 
(3-bromo-6-hydroxy-2-methylphenyl)[4-(beta-D- 
glucopyranuronosyloxy)-2,3-dimethoxy-6-methylphenyl]- 
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R CL 1500698 
AC 12234-49A 

methanone, 
(3-bromo-6-methoxy-2-methylphenyl)[3-(beta-D- 
glucopyranuronosyloxy)-2,4-dimethoxy-6-methylphenyl)- 

S CL 1500699 
AC 12234-70A 

methanone, 
(3-bromo-6-methoxy-2-methylphenyl)[4-(beta-D- 
glucopyranuronosyloxy)-2,3-dimethoxy-6-methylphenyl]- 

T CL 1500700 
AC 12234-71A 

methanone, 
[3-bromo-2-[(beta-D-glucopyranuronosyloxy)methyl]- 
6-methoxyphenyl](2,3,4-trimethyoxy-6-methylphenyl)- 

U 
CL 1500701 
AC 12234-92B 
CL 1500839 

methanone, [3-bromo-6-(beta-D-glucopyranuronosyloxy)-2- 
methylphenyl](2,3,4-trimethyoxy-6-methylphenyl)- 

V CL 1500702 
AC 12071-36 

methanone, 
(3-bromo-6-hydroxy-2-methylphenyl)[3-(beta-D- 
glucopyranuronosyloxy)-2,4-dimethoxy-6-methylphenyl]- 

W CL 1500834 
benzaldehyde, 
2-(2,3,4-trimethoxy-6-methylbenzoyl)-6-bromo-3- 
hydroxy- 

X CL 1500836 
benzaldehyde, 
2-(2,3,4-trimethoxy-6-methylbenzoyl)-6-bromo-3- 
methoxy- 

Y CL 1500838 
methanone, 
(3-bromo-6-methoxy-2-methylphenyl)[4-(beta-D- 
glucopyranuronosyloxy)-2,3-dimethoxy-6-methylphenyl]- 

Z CL 3000402 
AC 12041-84 

1(3H)-isobenzofuranone, 7-bromo-4-methoxy-3-(2,3,4- 
trimethoxy-6-methylphenyl)- 

AA CL 4084564 methanone, (3-hydroxy-6-methoxy-2-methylphenyl)(2,3,4- 
trimethoxy-6-methylphenyl)- 

AB CL 1023361 
methanone, (3-bromo-6-methoxy-2-hydromethylphenyl)[3 
or 4-(beta- 
D-glucopyranuronosyloxy)-2,4 or 2,3-dimethoxy-6- 
methylphenyl]- 

AC CL 1023362 
methanone, (3-bromo-6-hydroxy-2-methylphenyl)[3 or 
4-(beta- 
D-glucopyranuronosyloxy)-4 or 3-hydroxy-2-methoxy-6- 
methylphenyl]- 

AD CL 1023363 
methanone, (3-bromo-6-methoxy-2-methylphenyl)[3 or 
4-(beta- 
D-glucopyranuronosyloxy)-4 or 3-hydroxy-2-methoxy-6- 
methylphenyl]- 

AE M560F01 AG  
AF M560F02 AG  

AG M560F03 
benzoic acid, 
2-(2,3,4-trimethoxy-6-methylbenzoyl)-6-bromo-3- 
methoxy- 

AH M560F04 AE/AF  
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AI M560F05 

methanone, 
(3-bromo-2-(hydroxymethyl)-6-methoxylphenyl)(2,3,4- 
trimethoxy-6-methylphenyl)- 
or 
methanone, 
(3-bromo-4-(hydroxymethyl)-6-methoxylphenyl)(2,3,4- 
trimethoxy-6-methylphenyl)- 
or 
methanone, 
(3-bromo-5-(hydroxymethyl)-6-methoxylphenyl)(2,3,4- 
trimethoxy-6-methylphenyl)- 

AJ M560F06  
AK M560F07 AI  
AL M560F08 AJ  
AM M560F09 AJ  

 
 
 
 
 
 



42 
 

2  
  

ai active ingredient  
Alb  
ALP  

APTT  
AUC  
BrdU 5- -2'-  
BUN  
Chol  
Cmax  
CMC  
Eos  

EROD  -  

GGT -  
= - -GTP  

GST-P - -  
Hb  
Ht PCV  

LD50  
MCH  

MCHC  
MCV  
Mon  

PALCoA CoA  
PHI  
PLT  

PROD  -  
PT  

RBC  
SRBC  

T1/2  
TAR  
T.Bil  
TP  

Tmax  
TRR  
WBC  
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3  

g ai/ha

PHI mg/kg

 Z L G

2000
1 2

SF10358 
303SC

 34 0.04 
 34 0.61 

SF09957 
314 SC

 34 0.04 
 34 0.98 

2000
1 2

SF10358 
278 SC

 33 0.01 <0.01 
 33 1.80 0.11 

SF09957 
275 SC

 33 0.03 <0.01 
 33 2.32 0.12 

2000
1

2
SF10358 

302 SC

 41 0.04 <0.01 
 41 1.72 0.18 

2 SF09957 
302 SC

 41 0.03 <0.01 
 41 2.04 0.16 

1999
1 3 598 SC

 0- 0.45 <0.1  
 0+ 3.92 <0.1 
 14 1.59 <0.1 

- 28 4.27 0.15 
 28 0.12 <0.1 

 35 <0.01 <0.01 
 35 3.86 0.11 

 41 <0.01 <0.01 
 41 3.71 0.11 

1999

1 2 394 SC

 0- <0.1 <0.1 
 0+ 5.63 <0.1 
 14 0.74 <0.1 

- 28 1.38 0.13 
 28 0.16 <0.1 

 35 <0.01 <0.01 
 35 0.89 <0.1 

 41 <0.01 <0.01 
 41 0.93 <0.1 

1999
1 2 303 SC

 0- <0.1 
 0+ 2.59 
 14 1.62 

- 28 1.54 
 28 0.25 

 35 <0.01 
 35 1.43 

2000

1
2 SF10358 

292 SC

 29 <0.01 
 29 1.07 

2 SF09957 
302 SC

 29 <0.01 
 29 1.25 
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g ai/ha

PHI mg/kg

 Z L G

2000
1

2 SF10358 
291 SC

 23 0.01 
 23 1.09 

2 SF09957 
292 SC

 23 <0.01 
 23 1.64 

2000
1

2 SF10358 
299 SC

 34 <0.01 
 34 1.07 

2 SF09957 
299 SC

 34 0.01 
 34 1.10 

2000
1

2 SF10358 
307 SC

 33 0.01 
 33 1.69 

2 SF09957 
300 SC

 33 <0.01 
 33 2.12 

2000
1 2 315 SC

 0- <0.1  
 0+ 3.3 
 14 0.56 

- 28 0.70 
 28 0.18 

 33 <0.01 
 33 0.67 

2000
1

2 SF10358 
309 SC

 35 <0.01 
 35 0.67 

2
SF09957 

303 SC

 35 <0.01 
 35 0.40 

1999
1 2 402 SC

 0- 0.17  
 0+ 2.62 
 14 0.76 

- 28 1.10 
 28 <0.1 
 35 1.43*1

- 35 0.04*1

 41 <0.01 
 41 0.59 

 49 <0.01 
 49 0.58 

1999
1 2 392 SC

 0- 0.11  
 0+ 3.25 
 13 0.58 

- 26 0.94 
 26 0.17 

 35 0.01 
 35 1.10 

 41 <0.01 
 41 1.85 
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g ai/ha

PHI mg/kg

 Z L G 

1999
1 2 400 SC

 0- 0.11  
 0+ 4.07 
 13 1.21 

- 28 0.83 
 28 0.23 

 35 0.01 
 35 0.89 

 42 <0.01 
 42 0.88 

1999
1 2 400 SC

 0- 0.13 
 0+ 2.88 
 13 1.13 

- 28 1.06 
 28 0.13 

 35 0.01 
 35 1.08 

 42 <0.01 
 42 1.01 

1999
1 2 400 SC

 0- <0.1 
 0+ 3.70 
 13 0.96 

- 28 1.11 
 28 0.19 

 36 <0.01 
 36 0.80 

 42 <0.01 
 42 1.11 

1999
1 2 400 SC

 0- 0.10 
 0+ 3.44 
 13 1.25 

- 28 1.90 
 28 0.18 

 35 <0.01 
 35 1.70 

 42 <0.01 
 42 1.60 

1999
1 2 400 SC

 0- 0.10 <0.1  
 0+ 4.13 <0.1 
 13 0.86 <0.1 

- 26 <0.1 <0.1 
 26 0.22 <0.1 

 34 0.08 <0.01 
 34 2.81 0.12 

 40 0.12 <0.01 
*2 40 4.03 <0.1 
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g ai/ha

PHI mg/kg

 Z L G

1999
1 2 400 SC

 0- <0.1 <0.1  
 0+ 4.56 <0.1 
 13 0.53 <0.1 

- 26 0.63 <0.1 
 26 0.13 <0.1 

 34 0.05 <0.01 
 34 0.68 <0.1 

 40 0.12 <0.01 
 40 0.90 0.10 

1999

1 2 400 SC

 0- 0.29 <0.1 
 0+ 2.70 <0.1 
 14 0.90 <0.1 

- 28 3.67 0.16 
 28 0.37 <0.1 

 35 0.08 <0.01 
 35 2.47 0.12 

 42 0.06 <0.01 
 42 4.25 0.30 

1999
1 2 400 SC

 0- <0.1 <0.1 
 0+ 1.60 <0.1 
 14 0.88 <0.1 

- 28 1.60 0.13 
 28 0.35 <0.1 

 35 0.04 <0.01 
 35 1.22 0.13 

 42 0.04 <0.01 
 42 0.97 0.12 

1999
1 3 599 SC

 0- 1.53  
 0+ 5.05 
 14 1.69 

- 28 2.26 
 28 0.51 
 35 0.04 

 35 0.76 
 44 0.04 

 44 1.60 

1999

1 2 392 SC

 0- <0.1 
 0+ 4.61 
 14 0.83 

- 28 0.49 
 28 0.29 
 35 0.02 

 35 0.39 
 42 0.03 

 42 0.64 
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g ai/ha

PHI mg/kg

 Z L G

1999

1 2 402 SC

 0- 0.62  
 0+ 6.75 
 14 1.99 

- 28 1.93 
 28 1.36 
 35 0.09 

 35 1.70*3

 44 0.07 
 44 0.92 

2000
1

2 SF10358 
284 SC

 36 0.15 0.01 
 36 1.15 >0.01 

2 SF09957 
270 SC

 36 0.15 0.01 
 36 1.12 >0.01 

1999
1

2 SF10358 
296 SC

 42 0.11 0.01  
 42 0.78 <0.1 

2 SF09957 
291 SC

 42 0.01 0.02 
 42 1.09 <0.1 

2000
1

2 SF10358 
316 SC

 34 0.10 0.01  
 34 1.56 0.13 

2 SF09957 
314 SC

 34 0.13 0.01 
 34 1.65 0.12 

2000
1

2 SF10358 
312 SC

 36 0.05 0.01 
 36 1.34 ND 

2 SF09957 
305 SC

 36 0.06 0.01 
 36 1.94 ND 

2000
1

2 SF10358 
310 SC

 34 0.04 ND 
 34 0.96 ND 

2 SF09957 
306 SC

 34 0.04 ND 
 34 1.02 ND 

2000
1

2 SF10358 
301 SC

 35 0.16 0.01 
 35 1.28 0.13 

2 SF09957 
301 SC

 35 0.14 0.02 
 35 1.10 0.11 

2000
1

2 SF10358 
301 SC

 35 0.06 ND 

 35 0.83 ND 

2 SF09957 
301 SC

 35 0.07 ND 

 35 1.11 ND 
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g ai/ha

PHI mg/kg

 Z L G

1999
1 2 402 SC

 0- 0.12 
 0+ 4.02 
 15 0.37 

- 27 0.80 
 27 0.26 
- 35 0.10 
 35 0.49 
 43 0.02 

 43 0.41 
 50 0.02 

 50 0.54 

2000
1 2 292 SC

 0- <0.1 
 0+ 2.51 
 14 0.82 

- 28 0.61 
 28 0.41 
*4 35 0.23 
 35 0.41 

2000
1 2 304 SC

 0- 0.14 <0.1 
 0+ 2.27 <0.1 
 14 1.54 <0.1 

- 28 3.08 0.25 
 28 0.87 <0.1 
 36 0.40 0.02 

 36 2.01 0.14 

2001
1 2 288 SC

 35 0.05 N/A N/A N/A
 35 2.13 0.13 0.04 0.07

2001
1 2 289 SC

 36 0.03 N/A N/A N/A

 36 1.61 0.17 0.11 0.07

2002
1

2 300 SC

- 0 1.83 

 36 <0.01 

 36 0.20 

 59 <0.01 

 59 0.11 

1 150 SC

- 0 2.67 
 36 <0.01 
 36 0.09 

 59 <0.01 
 59 0.10 
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g ai/ha

PHI mg/kg

 Z L G 

2002
1

2 300 SC

- 0 2.02 
 35 <0.01 
 35 0.62 

 58 <0.01 
 58 0.23 

1 150 SC

- 0 1.55 
 35 <0.01 
 35 0.46 

 58 <0.01 
 58 0.14 

2002
1

2 300 SC

- 0 3.35 
 34 <0.01 
 34 <0.01 

 39 <0.01 
 39 <0.01 

1 150 SC

- 0 2.31 
 34 <0.01 
 34 <0.01 

 39 <0.01 
 39 <0.01 

2002
1

2 300 SC

- 0 1.78 
 35 0.03 
 35 0.24 

 56 0.02 
 56 0.24 

1 150 SC

- 0 2.46 
 35 0.05 
 35 0.28 

 56 0.02 
 56 0.26 

2003
1 2 300 SC

- 0 2.00 
 28 0.11 
 28 0.84 

 35 0.06 
 35 0.95 

 42 0.05 
 42 0.83 
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g ai/ha

PHI mg/kg

 Z L G 

2003
1 2 300 SC

- 0 3.67 
 28 0.24 
 28 4.89 

 35 <0.01 
 35 3.55 

 41 0.01 
 41 2.39 

2003
1 2 300 SC

- 0 3.64 
 29 0.19 
 29 3.53 

 35 <0.01 
 35 0.96 

 42 <0.01 
 42 0.99 

2003
1 2 300 SC

- 0 3.79 
 28 0.35 
 28 3.34 

 36 0.02 
 36 3.91 

 42 0.05 
 42 3.07 

2003
1 2 300 SC

- 0 3.73 
 29 0.37 
 29 3.43 

 35 0.08 
 35 1.29 

 42 0.07 
 42 1.48 

2003
1 2 300 SC

- 0 4.25 
 28 0.28 
 28 5.58 

 35 <0.01 
 35 2.19 

 42 <0.01 
 42 3.14 

2003
1 2 300 SC

- 0 3.55  
 28 0.25 
 28 2.73 

 35 0.02 
 35 1.86 

 42 <0.01 
 42 1.55 
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g ai/ha

PHI mg/kg

Z L G 

2003
1 2 300 SC

- 0 1.17  
 27 0.17 
 27 2.81 

 34 0.01 
 34 3.55 

 41 <0.01 
 41 2.88 

2003
1 2 300 EC

- 0 3.11  
 28 0.03 
 28 0.08 

 35 0.01 
 35 0.11 

 42 0.02 
 42 0.07 

2003
1 2 300 EC

- 0 2.69  
 28 0.09 
 28 0.90 

 35 <0.01 
 35 0.49 

 41 <0.01 
 41 0.47 

2003
1 2 300 EC

- 0 3.78  
 29 0.45 
 29 2.01 

 35 <0.01 
 35 1.70 

 42 <0.01 
 42 1.31 

2003
1 2 300 EC

- 0 2.75  
 28 0.36 
 28 1.53 

 36 0.02 
 36 1.13 

 42 0.05 
 42 1.17 

2003
1 2 300 EC

- 0 2.71 
 29 0.09 
 29 0.78 

 35 0.03 
 35 0.44 

 42 0.02 
 42 0.46 
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g ai/ha

PHI mg/kg

Z L G 

2003
1 2 300 EC

- 0 2.28  
 28 0.06 
 28 1.79 

 35 <0.01 
 35 0.95 

 42 <0.01 
 42 1.10 

2003
1 2 300 EC

- 0 5.94  
 28 0.05 
 28 0.94 

 35 <0.01 
 35 0.60 

 42 <0.01 
 42 0.75 

2003
1 2 300 EC

- 0 1.98  
 27 0.16 
 27 2.53 

 34 0.01 
 34 2.57 

 41 <0.01 
 41 3.35 

2005
1 2 300SE

 0 2.59  
0 1.12 

 28 1.63 
28 0.04 

 35 <0.01 
 35 1.00 

 42 <0.01 
 42 1.20 

2005
1 2 300 SE

 0 1.82  
0 1.33 

 27 <0.01 
 27 0.88 

 34 0.01 
 34 0.68 

 41 0.02 
 41 0.70 

2005
1 2 300 SE

 0 3.63 
0 1.66 

 28 3.23 
 28 <0.01 
 35 <0.01 

 35 2.05 
 42 <0.01 

 42 1.57 



53 
 

g ai/ha

PHI mg/kg

Z L G 

2005
1 2 300 SE

 0 3.63 

0 1.66 

 28 3.23 

 28 <0.01 

 35 <0.01 

 35 2.05 

 42 <0.01 

 42 1.57 

2005
1 2 300 SE

 0 4.16 
0 4.41 

 29 0.39 
 29 0.02 
 36 0.02 

 36 0.26 
 42 0.03 

 42 0.21 

2005
1 2 300 SE

 0 2.14 
0 1.59 

 29 0.93 
29 0.11*5

 35 <0.01 
 35 0.90 

 41 <0.01 
 41 1.28 

2005
1 2 300 SE

 0 3.8  
0 2.52 

 29 0.79 
29 0.22 

 36 0.09 
 36 1.19 

 43 0.06 
 43 1.39 

2005
1 2 300 SE

 0 2.29  
0 1.98 

 28 0.38 
 28 0.05 
 35 0.05 

 35 1.10 
 42 0.02 

 42 1.21 



54 
 

g ai/ha

PHI mg/kg

Z L G 

2005
1 2 300 SC

 0 2.21  
0 1.39 

 28 0.86 
28 0.07 

 35 <0.01 
 35 1.55 
 42 <0.01 

 42 0.86 

2005
1 2 300 SC

 0 2.06  
0 1.36 

 27 <0.01 
 27 0.76 
 34 <0.01 

 34 0.71 
 41 0.01 

 41 0.76 

2005
1 2 300 SC

 0 4.34 
0 N/A 

 28 0.73 
 28 <0.01 
 35 0.02 

 35 0.86*5

 42 <0.01 
 42 0.54 

2005
1 2 300 SC

 0 4.76  
0 1.98 

 28 4.58 
 28 <0.01 
 35 <0.01 

 35 2.64 
 42 <0.01 

 42 1.50 

2005
1 2 300 SC

 0 4.56 

0 4.78 

 29 0.40 

29 0.02 

 35 0.02 

 35 0.51 

 41 0.01 

 41 0.32 



55 
 

g ai/ha

PHI mg/kg

Z L G 

2005
1 2 300 SC

 0 4.56  
0 4.78 

 29 0.40 
29 0.02 

 35 0.02 
 35 0.51 

 41 0.01  
 41 0.32 

2005
1 2 300 SC

 0 2.75 
0 1.66 

 28 0.33 
28 0.09 

 35 <0.01 
 35 0.81 

 42 <0.01 
 42 1.22 

2005
1 2 300 SC

 0 5.75  
0 2.7 

 29 0.94 
29 0.30 

 36 0.05 
 36 1.84 

 43 0.04 
 43 1.16 

2005
1 2 300 SC

 0 2.54  
0 2.04 

 28 0.69 
 28 0.06 
 35 0.04 

 35 1.02 
 42 0.02 

 42 1.05 

2005
1 2 300 SC

 0 2.18  
0 1.37 

 28 1.99 
28 0.15 

 35 <0.01 
 35 3.05 
 42 <0.01 

 42 2.75 



56 
 

g ai/ha

PHI mg/kg

Z L G 

2005
1 2 300 SC

 0 2.56  
0 2.05 

 27 0.01 
 27 2.28 
 34 <0.01 

 34 1.76 
 41 0.01 

 41 1.44 

2005
1 2 300 SC

 0 5.02 
0 N/A 

 29 3.32 
 29 0.01 
 36 0.02 

 36 3.55 
 42 <0.01 

 42 2.87 

2005
1 2 300 SC

 0 3.92  
0 1.95 

 28 4.79 
 28 <0.01 
 35 <0.01 

 35 6.71 
 42 <0.01 

 42 3.81 

2005
1 2 300 SC

 0 3.02 
0 3.76 

 29 1.37 
29 0.03 

 35 0.03 
 35 1.09 
 41 0.03 

 41 0.31 

2005
1 2 300 SC

 0 2.47  
0 3.57 

 28 1.82 
28 0.09 

 35 <0.01 
 35 2.96 

 42 <0.01 
 42 3.54 

2005
1 2 300 SC

 0 3.51  
0 0.73 

 29 0.76 
29 0.12 

 36 0.04 
 36 0.71 

 43 0.02 
 43 0.85 



57 
 

g ai/ha

PHI mg/kg

Z L G 

2005
1 2 300 SC

 0 1.98  
0 1.33 

 28 1.23 
 28 0.09 
 35 0.05 

 35 1.33 
 42 0.04 

 42 1.23 

2009
1 2 450 SC

0 0.094 
1 0.110 
3 0.079 
7 0.049 

2009
1  2 460SC

0 <0.010
1 <0.010
4 0.020 
7 0.021 

2009
1  2 440SC

0 0.140 
1 0.150 
4 0.047 
7 0.047 

2009
1  2 460SC

0 0.060 
1 0.058 
3 0.052 
7 0.046 

2009
1  2 460SC

0 0.22 
1 0.21 
3 0.17 
7 0.15 

2009
1  2 460SC

0 0.094 
1 0.14 
3 0.10 
7 0.088 

2009
1  2 460SC

0 0.14 
1 0.12 
3 0.10 
7 0.11 



58 
 

2010
1  2 450SC

0 0.31 
1 0.25 
3 0.15 
7 0.073 

2010
1  2 450SC

0 <0.01 
1 0.056 
4 0.059 
7 0.055 

2010
1  2 450SC

0 0.14 
1 0.098 
3 0.074 
7 0.052 

2010
1  2 450SC

0 0.12 
1 0.12 
3 0.058 
7 0.036 

 
 

 

g ai/ha

PHI mg/kg

 Z L G 

2009
1  2 460SC

0 0.19  
1 0.15 
3 0.15 
7 0.16 

2009
1  2 460SC

0 0.095  
1 0.13 
3 0.099 
7 0.10 

2009
1  2 460SC

0 0.095  
1 0.17 
3 0.092 
7 0.085 

2009
1  2 430SC

0 0.074  
1 0.074 
3 0.085 
7 0.065 

2009
1 2 460SC

0 0.077  
1 0.026 
4 0.055 
7 0.056 



59 
 

g ai/ha

PHI mg/kg  
Z L G 

 

2010
1 3 1,000 SC

0 0.0924 
0 0.110 
8 0.0114 
8 (0.00984)

2010
1 3 1,040 SC

0 0.215 
0 0.182 
6 0.109 
6 0.123 

2010
1 3 1,010 SC

0 0.0785 
0 0.0799 
6 0.0467 
6 0.0308 

2010
1 3 1,040 SC

0 0.107 
0 0.112 
6 0.106 
6 0.0788 

2010
1 3 1,070 SC

0 0.148 
0 0.192 
6 0.0688 
6 0.109 

2010
1 4 1,380 SC

0 0.102 
0 0.107 
7 0.0310 
7 0.0349 

2010
1 3 1,020 SC

0 0.173 
0 0.179 
7 0.0946 
7 0.0785 

2010
1 3 1,010 SC

0 0.198 
0 0.294 
7 0.0966 
7 0.0739 

2010
1 3 999 SC

0 0.0919 
0 0.0882 
6 0.0365 
6 0.0339 

2010
1 3 1,000 SC

0 0.293 
0 0.276 
8 0.137 
8 0.188 

2010
1 3 1,040 SC

0 0.0947 
0 0.123 
7 0.0506 
7 0.0458 

2010
1 3 1,010 SC

0 0.114 
0 0.0752 
6 0.0488 
6 0.0595 



60 
 

g ai/ha

PHI mg/kg

Z L G 

2010
1 3 1,030 SC

0 0.129 
0 0.0768 
7 0.0324 
7 0.0349 

2010
1 3 1,020 SC

0 0.240 
0 0.228 
7 0.0906 
7 0.0960 

2010
1 3 1,030 SC

0 0.252 
0 0.262 
7 0.143 
7 0.118 

2010
1 3 1,020 SC

0 0.402 
0 0.452 
7 0.114 
7 0.178 

2011
1 3 1,030 SC

0 0.153 
0 0.0452 
1 0.0427 
1 0.0655 
3 0.0632 
3 0.0512 
6 0.0294 
6 0.0264 
10 0.0224 
10 0.0149 
12 0.0193 
12 0.0138 

2010
1 3 1,020 SC

0 0.0978 
0 0.0409 
1 0.0729 
1 0.110 
3 0.0865 
3 0.0577 
7 0.0665 
7 0.0830 
9 0.0719 
9 0.0352 
14 0.0167 
14 0.0327 

2010
1 3 1,010 SC

0 0.182 
0 0.262 
7 0.102 
7 0.167 

2009
1  2 300 SC

0 0.067 
1 0.070 
3 0.064 
7 0.047 



61 
 

g ai/ha

PHI mg/kg

Z L G 

2009
1  2 300 SC

0 0.074 
1 0.046 
3 0.031 
7 0.011 

2009
1  2 300 SC

0 0.022 
1 0.021 
3 0.017 
8 0.012 

2009
1  2 300 SC

0 0.060 
1 0.055 
3 0.032 
7 0.026 

2009
1  2 300 SC

0 0.058 
1 0.043 
3 0.027 
7 0.020 

2009
1  2 300 SC

0 0.081 
1 0.045 
3 0.043 
7 0.016 

2009
1  2 300 SC

0 0.031 
1 0.039 
3 0.030 
7 0.031 

2009
1  2 300 SC

0 0.096 
1 0.088 
3 0.061 
7 0.022 

2009
1 2 300 SC

0 0.054 
1 0.064 
3 0.029 
7 0.020 

2009
1  2 199 SC

0 0.029 
1 0.025 
3 0.015 
7 0.014 



62 
 

g ai/ha

PHI mg/kg

Z L G 

2009
1  2 200 SC

0 0.026 
1 0.022 
3 0.018 
7 <0.010

2009
1  2 200 SC

0 0.042 
1 0.039 
3 0.023 
8 0.012 

2009
1  2 200 SC

0 0.073 
1 0.035 
3 0.019 
7 <0.010

2009
1  2 196 SC

0 0.015 
1 0.014 
3 0.011 
7 <0.010

2009
1  2 202 SC

0 0.093 
1 0.045 
3 0.022 
7 <0.010

2009
1 2 196 SC

0 0.057 
1 0.054 
3 0.011 
7 0.011 

2009
1 2 205 SC

0 0.032 
1 0.039 
3 0.021 
7 <0.010

2010
1 2 200 SC

0 0.016 
1 0.012 
3 0.011 
8 0.007 

2010
1 2 200 SC

0 0.054 
1 0.037 
3 0.018 
7 0.009 

2010
1 2 200 SC

0 0.035 
1 0.023 
3 0.014 
7 0.003 



63 
 

g ai/ha

PHI mg/kg

Z L G 

2010
1 2 200 SC

0 0.075 
1 0.049 
3 0.028 
7 0.005 

2010
1 2 200 SC

0 0.003 
1 0.028 
3 0.022 
7 0.020 

2010
1 2 200 SC

0 0.170 
1 0.120 
3 0.037 
6 0.007 

2010
1 2 221 SC

0 0.041 
1 0.110 
3 0.012 
7 0.002 

2010
1 2 219 SC

0 0.033 
1 0.022 
3 0.040 
6 0.011 

2010
1 3 1,000 SC

0 0.013 
0 0.087 
1 0.124 
1 0.050 
3 0.059 
3 0.043 
7 0.023 
7 0.015 
10 0.016 
10 <0.01 

2010
1 3 1,010 SC

0 0.134 
0 0.074 

2010
1 3 1,040 SC

0 0.094 
0 0.074 

2010
1 3 1,020 SC

0 0.145 
0 0.168 

2010
1 3 1,010 SC

0 0.046 
0 0.060 

2010
1 3 1,010 SC

0 0.116 
0 0.078 

2010
1 3 1,040 SC  0 0.305*6    



64 
 

g ai/ha

PHI mg/kg

Z L G 

2010
1 3 1,020 SC  0 0.294*6

2010
1 3 1,010 SC  0 0.125*6

2010
1 3 1,010 SC  0 0.129*6

2010
1 3 1,010 SC  0 0.101*6

2010
1 3 1,010 SC  0 0.174*6

2010
1 3 1,010 SC  0 

0.0720
*6

2010
1 3 992 SC  0 0.137*6

2010
1 4 1,170 SC

0 0.216*6

1 0.0648*6

4 <0.01*6

6 <0.01*6

9 ND 
13 ND 

2010
1 3 1,020 SC  0 0.105*6

2010
1 3 1,000 SC  0 0.100*6

2010
1 3 1,010 SC  0 0.113*6

2010
1 3 1,010 SC  0 0.277*6

2010
1 3 1,020 SC  0 0.124*6

2009
1 2 196 SC

0 0.041 
1 0.018 
3 0.019 
7 0.017 

2009
1 2 206 SC

0 0.017 
1 0.014 
3 <0.010
7 <0.010

2009
1 2 187 SC

0 0.13 
1 0.070 
3 0.069 
8 0.017 



65 
 

g ai/ha

PHI mg/kg

Z L G 

2009
1 2 194 SC

0 0.022 
1 0.013 
3 0.011 
7 <0.010

2009
1 2 196 SC

0 0.057 
1 0.037 
3 0.028 
7 0.021 

2009
1 2 198 SC

0 0.049 
1 0.038 
3 0.024 
7 0.017 

2010
1 2 200 SC

0 0.028 
1 0.041 
4 0.015 
6 <0.010

2010
1 2 200 SC

0 0.130 
1 0.061 
3 0.055 
6 0.031 

2010
1 2 200 SC

0 0.072 
1 0.044 
3 0.045 
7 0.025 

2010
1 2 200 SC

0 0.042 
1 0.017 
3 0.014 
7 0.014 

2010
1 2 200 SC

0 0.010 
1 0.012 
3 0.015 
7 0.010 

2010
1 2 200 SC

0 0.029 
1 0.032 
2 0.017 
7 0.010 

2010
1 2 200 SC

0 0.050 
1 0.014 
3 0.021 
7 <0.010



66 
 

g ai/ha

PHI mg/kg

Z L G 

2010
1 3 998 SC  0 0.154 

2010
1 3 1,010 SC  0 0.226 

2010
1 3 1,010 SC  0 0.133 

2010
1 3 1,040 SC  0 0.088 

2010
1 3 993 SC  0 0.282 

2010
1 3 998 SC

0 0.177 
1 0.106 
3 0.044 
7 0.041 
10 0.026 
13 0.030 

2010
1 3 1,010 SC  0 0.132 

2010
1 3 997 SC  0 0.038 

2010
1 3 1,010 SC

0 0.132 
1 0.103 
3 0.076 
7 0.054 
11 0.051 
15 0.033 

2010
1 3 936 SC  0 0.209 

2010
1 3 1,020 SC  0 0.178 

2010
1 3 1,010 SC  0 0.080 

2009
2 1 5,640 SC 10 

0.17*7

0.20*8

2009
2  1 5,190 SC 10 

<0.1*7

0.094*8

2009
2  1 5,300 SC 10 

<0.1*7

0.11*8

2009
2  1 5,140 SC

10 
0.1*7

0.10*8

2009
10 

<0.1*7

0.016*8



67 
 

g ai/ha

PHI mg/kg

Z L G 

2010 1 3 1,010 SC

0 0.337 
0 0.297 
3 0.345 
3 0.190 
7 0.188 
7 0.247 

14 0.226 
14 0.114 
21 0.0983
21 0.0950

2010 1 3 1,010 SC

7 0.159 
7 0.156 

13 0.224 
13 0.184 

2010 1 3 1,000 SC

7 0.450 
7 0.533 

14 0.434 
14 0.415 

2010 1

3 1,000 SC

6 0.408 
6 0.483 
15 0.383 
15 0.177 

3 1,010 SC

6 0.349 
6 0.371 
15 0.324 
15 0.250 

2010 1 3 1,020 SC

7 0.300 
7 0.159 
16 0.181 
16 0.151 

2010 1 3 1,010 SC

7 0.236 
7 0.192 
14 0.184 
14 0.250 

2010 1

3 970 SC

7 0.355 
7 0.273 
13 0.223 
13 0.177 

3 995 SC

7 0.155 
7 0.127 
13 0.109 
13 0.087 

2010 1

3 1,030 SC

7 0.149 
7 0.160 
14 0.140 
14 0.0747

3 894 SC

7 0.152 
7 0.177 
14 0.173 
14 0.0899

2010 1 3 1,010 SC

0 0.165 
0 0.371 
4 0.0972
4 0.0846
7 0.0662
7 0.0903
13 0.0377
13 0.0664
21 0.0278
21 0.0427



68 
 

g ai/ha

PHI mg/kg

Z L G 

2010 1 3 1,020 SC

6 0.467 
6 0.604 
14 0.490 
14 0.409 

2010 1 3 1,020 SC

7 0.673 
7 0.847 
14 0.504 
14 0.569 

2010 1 3 1,000 SC

7 0.458 
7 0.325 
14 0.268 
14 0.433 

2010 1

3  1,010 SC

7 0.381 
7 0.429 
14 0.333 
14 0.265 

3 1,010 SC

7 0.424 
7 0.393 
14 0.431 
14 0.303 

2010 1 3 1,010 SC

0 0.283 
0 0.281 
3 0.218 
3 0.233 
7 0.186 
7 0.191 
14 0.116 
14 0.149 
21 0.0717
21 0.121 

2010 1 3 1,020 SC

7 0.159 
7 0.123 
14 0.0899
14 0.0937

2010 1 3 1,010 SC

6 0.133 
6 0.187 
13 0.0817
13 0.114 

2010 1 3 1,000 SC

7 0.519 
7 0.434 
14 0.313 
14 0.255 

2010 1 3 988 SC

7 0.359 
7 0.424 
14 0.305 
14 0.357 

2011
1 2 677 SC

7 0.217 
7 0.199 
13 0.128 
13 0.128 

2011
1 2 672 SC

8 0.127 
8 0.145 
13 0.117 
13 0.0925

2011
1 2 671 SC

6 0.0618
6 0.0407
14 0.0418
14 0.0288



69 
 

g ai/ha

PHI mg/kg

Z L G 

2011
1 2 670 SC

7 0.520 
7 0.457 
14 0.316 
14 0.394 

2011
1 2 653 SC

7 0.149 
7 0.128 
15 0.0689
15 0.0678

2011
1 2 673 SC

7 0.167 
7 0.204 
14 0.241 
14 0.161 

2011
1 2 680 SC

7 0.237 
7 0.216 
14 0.133 
14 0.150 

2011
1 2 681 SC

7 0.182 
7 0.187 
14 0.132 
14 0.166 

2011
1 2 666 SC

7 0.144 
7 0.180 
14 0.0842
14 0.106 

2011
1 2 664 SC

7 0.214 
7 0.279 
14 0.201 
14 0.154 

2011
1 2 667 SC

7 0.318 
7 0.270 
14 0.182 
14 0.201 

2011
1 2 669 SC

8 0.324 
8 0.119 
14 0.211 
14 0.0730

2011
1 2 661 SC

7 0.339 
7 0.226 
14 0.145 
14 0.0958

2011
1 2 670 SC

8 0.191 
8 0.231 
14 0.0952
14 0.119 



70 
 

g ai/ha

PHI mg/kg

Z L G 

2011
1 2 680 SC

0 0.270 
0 0.485 
3 0.259 
3 0.282 
6 0.284 
6 0.132 
13 0.140 
13 0.120 
15 0.174 
15 0.121 
17 0.101 
17 0.113 

2011
1 2 679 SC

0 0.397 
0 0.444 
3 0.269 
3 0.220 
7 0.200 
7 0.141 
14 0.0989
14 0.0896
17 0.0891
17 0.0922
21 0.0920
21 0.0879

2010
1 2 672 SC

7 0.699 
14 0.597 

2010
1 2 674 SC

7 0.393 
13 0.144 

2010
1 2 645 SC

7 0.429 
14 0.285 

2010
1 2 674 SC

7 0.494 
14 0.338 

2010
1 2 694 SC

7 0.317 
13 0.152 

2010
1 2 673 SC

7 0.562 
14 0.316 

2010
1 2 662 SC

7 0.368 
14 0.326 

2010
1 2 682 SC

7 0.438 
14 0.251 

2010
1 2 672 SC

7 0.965 
14 0.615 

2010
1 2 672 SC

7 1.16 
14 0.608 

2010
1 2 702 SC

7 0.492 
14 0.436 

2010
1 2 672 SC

7 0.334 
13 0.333 



71 
 

g ai/ha

PHI mg/kg

Z L G 

2010
1 2 677 SC

7 0.596 
14 0.362 

2010
1 2 674 SC

0 1.00 
3 0.779 
7 0.647 

14 0.534 
17 0.442 
21 0.319 

2010
1 2 671 SC

7 0.688 
14 0.502 

2010
1 2 669 SC

0 1.22 
3 0.531 
7 0.547 

14 0.326 
17 0.379 
21 0.348 

2009
1 2 300 SC

0 0.160 
1 0.360 
3 0.340 
7 0.180 

2009
1 2 300 SC

0 0.230 
1 0.300 
4 0.280 
6 0.250 

2009
1 2 320 SC

0 0.069 
1 0.110 
3 0.078 
7 0.070 

2009
1 2 300 SC

0 0.150 
1 0.100 
2 0.096 
7 0.100 

2009
1 2 300 SC

0 0.060 
1 0.074 
3 0.058 
7 0.044 

2009
Bologna 2 300 SC

0 0.100 
1 0.130 
4 0.053 
7 0.053    
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g ai/ha

PHI mg/kg

Z L G 

2009
1 2 300 SC

0 0.130 
1 0.190 
2 0.160 
7 0.110 

2009
1 2 300 SC

0 0.340 
1 0.320 
3 0.230 
6 0.120 

2005
1 6 2,030 SC

0 1.02 
14 3.20 
28 0.64 

2005
1 6 2,020 SC

0 1.79 
14 1.54 
28 1.38 

2005
1 6 2,030 SC

0 0.75 
14 0.62 
28 0.52 

2005
1 6 2,040 SC

0 0.69 
7 0.40 
14 0.20 
21 0.15 
28 0.17 

2005
1 6 2,070 SC

0 0.40 
14 0.27 
28 0.16 

2005
1 6 2,020 SC

0 0.22 
14 0.17 
28 0.07 

2005
1 6 2,030 SC

0 0.15 
14 0.05 
28 0.08 

2005
1 6 2,010 SC

0 0.04 
14 0.02 
28 0.02 

2005
1 6 2,020 SC

0 2.61 
14 2.06 
28 1.77 

2005
1 6 2,050 SC

0 2.47 
14 2.38 
28 1.95 

2005
1 6 2,000 SC

0 4.04 
14 2.29 
27 4.42 

2005
1 6 2,060 SC

0 1.41 
14 1.29 
28 0.60 



73 
 

g ai/ha

PHI mg/kg

Z L G 

2005
1 6 2,030 SC

0 1.78 
14 1.87 
28 1.07 

2005
1 6 2,000 SC

0 1.52 
14 1.25 
28 1.01 

2005
1 6 2,030 SC

0 0.67 
14 0.55 
28 0.52 

2005
1 6 2,000 SC

0 0.64 
7 0.51 
14 0.32 
21 0.26 
28 0.24 

2005
1 6 2,030 SC

0 0.28 
14 0.17 
28 0.16 

2005
1 6 2,020 SC

0 0.13 
14 0.04 
28 0.02 

2005
1 6 2,000 SC

0 0.11 
14 0.18 
28 0.13 

2005
1 6 1,990 SC

0 0.11 
14 0.11 
28 0.08 

2005
1 6 2,030 SC

0 3.32 
14 1.92 
28 2.08 

2005
1 6 2,030 SC

0 2.83 
14 2.15 
28 2.26 

2005
1 6 2,000 SC

0 5.64 

14 2.96 

2005
1 6 2,060 SC

0 4.11 
14 2.29 
28 1.94 
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g ai/ha

PHI mg/kg

Z L G 

2005
1 6 2,030 SC

0
0.27 
0.31 

0
0.01 
0.02 

0
0.04 
0.01 

0
0.02 
0.01 

0
0.75 
1.11 

0
0.50 
0.18 

0
0.02 

<0.01 

0
1.11 
0.86 

0
0.98 
1.22 

2011
1 3 1,010 SC

0*9 0.786 
0*9 0.838 

0*10

>0.01 
(0.00414)
[0.00520, 
0.00420, 
0.00302]

0*10

>0.01 
(0.00689)
[0.00634, 
0.00810, 
0.00623]

0*11 0.923 
0*11 0.0985
14 0.461 
14 0.355 
15 0.499 
15 0.413 
17 0.294 
17 0.428 
19 0.303 
19 0.448 
21 0.267 
21 0.285 

2011
1 3 1,020 SC

14 

1.06 
[1.18, 
0.911, 
1.09] 

14 

0.941 
[1.10, 
0.841, 
0.882] 
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g ai/ha

PHI mg/kg

Z L G 

2011
1 3 1,010 SC

14 0.281 
14 0.418 

2011
1 3 1,010 SC

13 0.508 
13 0.450 

2011
1

3
1,010 SC

0*9 0.469 
0*9 0.391 
0*10 0.768 
0*10 0.808 
0*11 0.544 
0*11 0.634 
14 0.382 
14 0.424 
15 0.344 
15 0.410 
17 0.581 
17 0.349 
19 0.423 
19 0.444 
21 0.350 
21 0.389 

2011
1 3 1,010 SC

13 0.271 
13 0.399 

2011
1 3 1,020 SC

14 0.249 
14 0.195 

2011
1 3 997 SC

14 0.400 
14 0.489 

2010
1 2 710 SC

0 9.5 

1 9.4 

3 4.5 

3 34 

7 8.4 

2010
1 2 710 SC

0 10.0 

1 6.9 

3 8.5 

3 33 

7 5.5 

2009
1 2 300 SC

0 0.74 
1 0.70 
3 1.30 
7 1.00 
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g ai/ha

PHI mg/kg

Z L G 

2009
1 2 300 SC

0 0.083 
1 0.059 
3 0.070 
7 0.065 

2009
1 2 300 SC

0 0.180 
1 0.170 
3 0.120 
7 0.099 

2009
1 2 300 SC

0 0.33 
1 0.31 
3 0.20 
7 0.18 

2009
1 2 300 SC

0 0.085 
1 0.110 
4 0.110 
8 0.100 

2009
1 2 300 SC

0 0.099 
1 0.063 
3 0.075 
7 0.081 

2009
1 2 300 SC

0 0.17 
1 0.17 
3 0.21 
7 0.20 

2009
1 2 300 SC

0 0.076 
1 0.150 
3 0.097 
7 0.062 

2010
1 3 1,020 SC

0 0.390 
0 0.427 
3 0.158 
3 0.176 
7 0.108 
7 0.0828
10 0.106 
10 0.0831
14 0.0425
14 0.0437

2010
1 3 1,010 SC

0 0.471 
0 0.333 
7 0.170 
7 0.271 
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g ai/ha

PHI mg/kg

Z L G 

2010
1 3 1,010 SC

0 0.184 
0 0.112 
7 0.125 
7 0.109 

2010
1 3 1,010 SC

0 0.325 
0 0.170 
7 0.195 
7 0.187 

2010
1 3 1,020 SC

0 0.329 
0 0.211 
7 0.0951
7 0.103 

2010
1 3 1,010 SC

0 0.508 
0 0.344 
7 0.196 
7 0.267 

2010
1 3 1,010 SC

0 0.367 
0 0.338 
7 0.166 
7 0.122 

2010
1 3 991 SC

0 0.0665
0 0.0961
7 0.0622
7 0.0676

2010
1 3 1,010 SC

0 0.329 
0 0.667 
7 0.296 
7 0.294 

ND NA  
EC SC SE  

*1  
*2  L 0.11 mg/kg G 0.10 mg/kg

 
*3 Z 0.10 mg/kg  
*4  Z 0.02 mg/kg  
*5  
*6 2
*7 GIPRA lab 
*8 BASF SE lab 
*9  
*10 2  
*11  
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32. BAS 560 F-Repeated dose dermal toxicity study in Wistar rats 
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40. BAS 560 F Test for Chemical Induction of Gene Mutation at the HGPRT 
Locus in Cultured Chinese Hamster Ovary (CHO) Cells With and Without 
Metabolic Activation With a Confirmatory Assa SITEK Research 
Laboratories 2001  

41. BAS 560 F Test for Chemical Induction of Chromosome Aberration in 
Cultured Chinese Hamster Ovary (CHO) Cells With and Without Metabolic 
Activation SITEK Research Laboratories 2001  

42. AC375839 In Vivo Test for Chemical Induction of Micronucleated 
Polychromatic Erythrocytes in Mouse Bone Marrow Cells SITEK Research 
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43. In Vivo Unscheduled DNA Synthesis (UDS) Assay With BAS 560 F 
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Aktiengesellschaft 2006  

44. BAS 560 F (Metrafenone) Immunotoxicity study in female Wistar rats 
Administration via the diet for 4 weeks BASF Corporation BASF SE
2010  

45. BAS 560 – Initiation study in Sprague Dawley rats BASF Aktiengesellschaft
2002  

46. BAS 560  S-Phase Response Study in the liver of Sprague Dawley rats 
Administration in the diet for 1 and 4 weeks and recovery period of 2 weeks
BASF Aktiengesellschaft 2002  

47. BAS 560  Hepatic Enzyme Induction Study in Sprague Dawley rats  
Administration in the diet for 4 weeks BASF Aktiengesellschaft 2002

 




