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195 g+ “'(1.5 ) 1/12.1.3.7.14.21
30d (0—10 cm) 2 kg 1 mm
200 g . -20 C
1.3
3 30 m* 1
195 g+ “'(1.5 ). 1/12.1.3.7.14.21 30 d
2 kg 200 g . -20 C
1.4
. 3 30 m® 3. 130 g+ '( )
195 g+ ' (1.5 ) 1
20d ( )2 kg 2 kg
200 g; 1 mm
200 g . -20 C
1.5
1.5.1
20 g 5—10 mL 50 mL
500 mL 50 mL 3% 40 mlL
pH 3—4. 50 mL 40 mL
1—2 mL 10 mL
20 g 250 mL 60 mL
2—3 min 500 mL 50 mL 3% 40 mL
pH 3—4. 50 mL 40 mL
1—2 mL 10 mL
1.5.2
: HPLC-DAD . Agilent ZORBAX SB-C18 (4.6 mm X250 mm X5 pm) :
( 0.1% H,PO,) =45:55 (V/V) 230 C 0.8 mLemin "' 13.5 min
20 plL.
1.6
. 20 g 0.01.0.1
0.5 mgekg ™ 1.10 10 mL 5
X X X /( X X X
) 3 (S/N =3)
2
2.1
2.1.1
0.1.0.2.0.5.1.0.2.0 mg*L""
( X) (V) 0.1—2.0 mg°L"™"
Y =26.277X +0.4295 R’ =0.9996.
2.1.2
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0.01.0.1 0.5 mg'L_l N N
5 . 1 N
75.10% —97.74% 80. 08% —107.43%  86.49% —103.38%
4.01%—10.42% 3.44%—9.05% 3.06%—6.97% ( 1). (
DI >0.01 mg'kg_1 70% —110% - <10% .
1 N
Table 1 The fortified recoveries and coefficients of variation of mesotrione in soil plant and maize
/%
/(mgkg™") 1 2 3 4 5 1% 1%
0.01 97.97 103.38 91.22 91.89 86.49 94.19 6.97
0.1 94.25 91.19 93.10 95.79 98.85 94.64 3.06
0.5 94.42 92.48 91.54 94.92 100.75 94.82 3.79
0.01 107.43 85.14 93.24 98. 65 89.86 94.86 9.05
0.1 80.08 87.36 88.12 82.76 93.49 86.36 6.00
0.5 94.55 91.73 98.87 99. 81 95.30 96.05 3.44
0.01 86.49 78.38 92.57 75.68 96.62 85.95 10.42
0.1 78.16 90. 80 97.74 75.10 93.10 84.98 9.34
0.5 89.10 82.33 85.15 91.35 96.34 86.95 4.01
1 13.5 min
3
(S/N =3) ( LOD)
4.60 x10™ " g N ( LOQ) 0.001 mgekg "
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Fig.1 HPLC chromatogram of mesotrione in soil plant and maize
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2.8571 mg * kg~

1.4224 mg * kg™'

1.2896 mgekg™"; 3d 90% 7d
90% . .
30 d 99.0%.
2
Table 2 The degradation dynamics of mesotrione in soil and plant
/d
/( mgekg™") /% /( mgekg™") 1%
1/12 1.4224 — 2.6425 —
1 0.37724 73.48 2.0563 22.19
3 0. 1240 91.28 0.8181 69. 04
7 0.01864 98. 69 0.2231 91.56
14 0.0126 99.12 0. 1006 96.19
21 0.0029 99.79 0.0284 98.93
30 0.0007 99.95 0.0114 99.57
1/12 1.2896 — 2.8571 —
1 0.3577 72.26 1.2771 55.30
3 0.0775 93.99 0.4834 83.08
7 0.0137 98.94 0. 1587 94.44
14 0. 0050 99.61 0.0599 97.90
21 0.0019 99. 85 0.0195 99.32
30 0. 0005 99.96 0.0048 99.83
(2 C,=Coe” .
C, k t
C,=1.6270e " (r=0.9752) (t,,) =3.83d( )
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Fig.2 The residue dissipation dynamics of mesotrione in soil and plant
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3.07 d 2.97 d 9 10 10 11
12 13 ( 3)
14 l
3
Table 3 The halfdives of herbicides in soil and plant
/d /d
6.36 1.62 9
13.46 1.84 9
14.1 10
20.2 10
35.1—45.8 11.1—12.7 11
25% / 10—11 7—8 12
75% 8.15—16.9 0.93—0.97 13
75% 7.0—9.24 0.78—0.96 13
3.83 3.07
3.51 2.97
2.2.2
2009—2010 10%
(130 g+ ") 1.5 (195 g+ ") 1 20 d
0.001 mgekg™'( 4). (MRL) 0.01 mg*kg™"; .
( MRL) 0.01.0.02  0.05 mg-kg ™"
1.5 10% 1
20 d
20 d
0.0225—0.0617 mgeke' 1.5 0. 0465—
0.1763 mgekg "; 2010 1.5
0. 0057 mg*kg ™'
(0.001 mgekg™').
4
Table 4 The final residue concentration of mesotrione in soil and maize
/(mgekg™")
(g 1) /d (2009) (2010) (2009) (2010)
20 ND ND 0.0385 0.0617
130 1
0 ND ND ND ND
105 | 20 ND ND 0.1083 0.1763
) 0 ND ND ND 0.0057
20 ND ND 0.0282 0.0225
130 1
0 ND ND ND ND
20 ND ND 0.0465 0.0613
195 1
0 ND ND ND ND
“ND”
3
195 g+ ! 10% 1
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The residue and dissipation of mesotrione in maize and soil
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ABSTRACT

A field experiment was conducted for developing a reliable and accurate method for the determination of
residual mesotrione in soil maize plant and maize through HPLC and the degradation dynamics and final
residue of mesotrione was also investigated. The results showed that the linearity of the HPLC mothod was
satisfied ( R> > 0. 999) in the concentration range of 1. 0—2. 0 mg+kg™'. The fortification recoveries of
mesotrione in soil plant and maize varied between 75. 10% —97.74% 86.49% —103.38% and 80.08% —
107.43% respectively with coefficients of variation of 4.01% —10.42% 3.06% —6.97% and 3.44% —
9.05% respectively. The limit of quantification of ( LOQ) in soil plant and maize was < 0.001 mgekg™".
Field experiments revealed that the curve of residue dissipation dynamics of mesotrione in soil and plant
accorded with the first-order kinetics equation and the halfdives of mesotrione in soil and plant were 3.51—
3.83 d and 2.97—3.07 d respectively. When the recommended dosage and 1.5 times recommended dosage
of 10% mesotrione were sprayed once the final residue concentrations of mesotrione in maize on the 20th day
before harvest time and during the harvest time were both less than the LOQ.
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