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Residue and Risk Assessment of Thiamethoxam in Oilseed Rape Field
HE Zongzhe, ZHANG Xu, MENG Ge, ZHOU Liangliang, HUA Xiude"
(College of Plant Protection, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to investigate the safety of thiamethoxam in oilseed rape, this study established a method for the
analysis of thiamethoxam and its metabolite clothianidin in the rape and soil. The residue experiments of thiamethoxam
were carried out in Jiangsu province, Hunan province and Qinghai province, and the environmental risks of thiamethoxam
to non-target organisms were assessed. The results showed that the residual dynamics of thiamethoxam in each matrix of
oilseed rape accorded with the first-order kinetic equation. The determination coefficients were more than 0.75, and the
half-lives were in the range of 0.91 to 5.25 d. The main production sites of clothianidin were the inflorescence and leaves,
and showed the first increase and then decrease. The final residue experiment results showed that the final residues of
thiamethoxam and clothianidin in the three-place rapeseeds were less than or equal to 0.010 mg/kg, and lower than the
MRL values, which meet the national food safety standards. The results of environmental risk assessment showed that
thiamethoxam was acceptable for acute risk of earthworms, acute risk and short-term risk for birds, but had long-term risk
for birds. Relevant results provided data support for the rational use of thiamethoxam in oilseed rape field.
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9]
555
34 11
o 2
[10]
[11-13]_
) [14]
10d
[15]
[16]
MRL 0.50 mg/kg o
[18]
MRL 0.2 0.1 mg/kg.
1
1.1
25%
99.6% .99.6%
/
Waters BS110S
Vortex Genius 3
IKA CQ25-12D
TDL-40B
R-200
BUCHI
Merck Phoenix-15S
1.2
N31°53"
E119°15’ N28°18’
E113°10' N36°43'

100 m* 3
2m
30 g/hm?
N 2
0.1.3.5.7.10.14.21.28 d
N / N o
3
15 m? 4
30 g/hm?
2 7d N
2 o
1.3
1.3.1
100 g
250 mL 10 mL
50mL  0.1%
25°C.250 rpm lh
50¢g 100 mL
5 min 0.5h
10 mL
2mL  0.22 pm °
N 50¢g
100 mL 5 mL
40 mL 0.1%
2 500 rpm 10 min 10 min
30g 30g 5 min

4 000 rpm Smin  8mL
2mL 022 pm

1.3.2
o BEH C 2.1 x50 mm
1.7 pm 25C 3.5 min
3.9 min A B 0.1%
0~2.5 min A
10% 2.5 min A 10% 50%
3.0 min A 10% 4.0 min
0.25 mL/min 2.0 nLo
° ESI*
292.11>180.99 292.11>211.00

250.17>131.95 250.17>
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20 4
600°C 1 000 L/h
° > > > >
1.4
1 2 > > > o
N tin o
C,:C()e_kt o N
t1/2=1n2/k=0.693/k 2
t C t
mg/kg C, 73.4%~94.4%, N
mg/kg 120 min 0.375.0.486 0.124 mg
k ° o
2
/
2.1 (mg-kg”) % 1%
0.005 ~0.5 0.010 98.5 47
mg/L R / 0.050 96.1 1.8
0.99 | 0.500 96.8 5.1
: ° 0.010 87.9 49
0.050 91.0 1.2
0.89~1.40. 0.500 1012 18
0.010 82.7 32
o
0.050 86.0 5.8
1 0.500 75.2 3.5
0.010 94.8 8.2
0.050 88.9 0.8
y=817.7 x+33.3 0.999 9
0.500 100.4 1.2
/ y=790.1 x-3 272.8 0.998 5 0.97
0.010 93.7 5.8
y=878.9 x+10 142.0 0.999 2 1.07
0.050 91.4 2.9
y=1084.1 x+2998.8 0.998 2 1.33
0.500 93.5 35
y=726.5 x5 349.9 0.996 8 0.89
0.010 102.7 32
y=1021.4x+26.2 0.999 7 1.25
/ 0.020 94.1 1.2
y=464.7 x-743.3 1.000 0
0.500 96.7 2.7
/ y=439.6 x-3 253.0 0.998 2 0.95
0.010 86.3 5.0
y=546.7 x-2 813.8 0.999 2 1.18
0.020 105.0 3.8
y=651.0 x4 1243 0.998 2 1.40
0.500 104.1 1.6
y=539.2 x-2763.5 0.998 2 1.16
0.010 76.8 3.6
y=580.1 x-516.5 0.999 8 1.25
0.020 104.7 3.4
) 0.500 80.5 4.9
0.010 90.5 4.5
0.010,0.050.0.500 mg/kg 0.020 100.1 0.7
75.2%~101.2% 0.8%~8.2% 0.500 100.8 1.6
0.010 0.010 106.3 2.0
0.020 92.9 4.0
.020.0.500 mg/k .8%~106.39
0.020.0.500 mg/kg 76.8%~106.3% 0.500 96.0 6
0.7~5.0%.
[19]
o
2.2 4,

3

0.75

o
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N / N
0.91~3.41d.1.29~340d 2.15~5.25d 4~6
> > 3d 0.175 mg/kg
5.390
o mg/kg o / N
> > .
po21] 5
3 N
10 /kg 0.57 0.25 1.16 1.48 2.29 5.75
/kg /% 0.057 9.9 0.025 4.3% 0.116 20.2% 0.148 25.7% 0.229 39.8% 0.575
/(mg-kg™) 5.390 0.456 0.299 0.080 0.041
/mg /% 0.307 82.0% 0.011 3.0% 0.035 9.3% 0.012 3.2% 0.009 2.5% 0.375
/(mg-kg™) 1.615 1.605 1.948 0.522 0.221
/mg /% 0.092 18.9% 0.040 8.3% 0.226 46.5% 0.077 15.9% 0.051 10.4% 0.486
/(mg-kg™) 0.882 0.690 0.195 0.162 0.042
/mg /% 0.050 40.6% 0.017 13.9.0% 0.023 18.3% 0.024 19.4% 0.010 7.8% 0.124
4 .
o /(mg-kg™) /%
0 5.390 0.456 0.299 0.082 0.041 0.014 0.0 0.0 0.0 0.0 0.0
1 2.909 0.340 0.213 0.073 0.029 <0.010 46.0 254 28.8 11.0 29.3
3 1.262 0.241 0.189 0.066 0.024 <0.010 76.6 47.1 36.8 19.5 41.5
5 0.335 0.187 0.189 0.063 0.022 <0.010 93.8 59.0 36.8 23.2 46.3
7 0.192 0.181 0.177 0.058 0.017 <0.010 96.4 60.3 40.8 29.3 58.5
10 0.142 0.092 0.170 0.030 0.012 <0.010 97.4 79.8 43.1 63.4 70.7
14 0.055 0.011 0.072 <0.010 0.011 <0.010 99.0 97.6 75.9 73.1
21 0.024 <0010  0.022  <0.010 0.01 <0.010 99.6 92.6
28 0.15 <0.010 <0.010 <0.010 <0.010 <0.010 99.7
0 1.615 1.605 1.948 0.522 0.221 0.052 0.0 0.0 0.0 0.0 0.0
1 1.460 1.358 1.338 0.444 0.085 0.021 9.6 154 31.3 14.9 61.5
3 0.171 0.061 0.097 0.043 0.025 0.020 89.4 96.2 95.0 91.8 88.7
5 0.143 0.066 0.099 0.042 0.025 0.017 91.1 95.9 94.9 92.0 88.7
7 0.099 0.040 0.040 0.038 0.019 0.016 93.9 97.5 97.9 92.7 91.4
10 0.088 0.048 0.028 0.027 0.015 0.014 94.6 97.0 98.6 94.8 93.2
14 0.098 0.025 0.020 0.012 0.014 <0.010 93.9 98.4 99.0 97.7 93.7
21 0.062 0.029 0.020 0.014 0.012 <0.010 96.2 98.2 99.0 97.3 94.6
28 0.039 <0.010 <0.010 <0.010 <0.010 <0.010 97.6
0 0.882 0.690 0.195 0.162 0.042  <0.010 0.0 0.0 0.0 0.0 0.0
1 0.061 0.156 0.108 <0.010 <0.010 0.022 31.9 77.4 44.6
3 0.015 0.045 0.060 <0.010 <0.010 <0.010 98.3 93.3 69.2
5 0.03 0.040 0.036 <0.010 <0.010 0.010 98.5 94.2 81.5
7 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

10 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
14 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
21 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
0




20 4

C~1.8512 ¢

C=0.600 4 ¢

C=0.352 1 ™

C=0.108 5 ™%

R 0.873 8 0.8873 0.9383 0.905 8
T,/d 341 2.05 5.25 478
C=1.436 4 e C=0.78 e C=1.014 2 ¢ C=0.138 2 ¢ €=0.325 § e
R 0.8559 0.8379 0.8257 0.883 1 0.8106
T,/d 1.59 3.40 2.17 2.69 276
€=0.299 6 e C=0.357 5 &7 C=0.164 0 e
R 0.750 9 0.790 0 0.9573
T\/d 091 1.29 2.15
6 R
o
" /(mg-kg™) 24
NY/T
0 0060 <0010 <001 <0.010 <0.010
1 0077 <0010 0011  <0.010 <0.010 2882.3—2016 ( 3
30175 0013 0019 <0010 <0.010 ) NY/T 2882.8—2017¢
5 0019 0019 0028 <0010 <0.010 8 hs
7 0015 0024 0036 <0010 <0010 .
10 <0010 0.035 0031 <0010 <0.010
14 <0010 0023 0032 <0010 <0.010
21 <0010 0013 0019 <0010 <0.010 7o
28 <0.010 0.014 0.016  <0.010 <0.010 RO RQOgorem 0.35~
0 0036 0019 0021 <0010 <0010 041 0.04~0.05 1
1 0014 0064 0084 <0013 <0.010
3 0019 0049 0061 <0010 <0.010 :
5 0023 0065 0073 <0010 <0.010
7 0081 008 0035 <0010 <0.010 RQOimgiem  0.97~1.24 1
10 0015 0078 0025 <0010 <0.010
14 0014 0039 0029 <0010 <0010 0.03~0.04 5
21 0026 0028 0019 <0010 <0.010
28 <0010 <0010 0012 <0010 <0.010 °
0 <0010 0010 <001 <0010 <0.010
1 <0010 0022 0050 <0010 <0.010
3 <0010 0023 0058 <0010 <0.010
5 <0010 0023 0042 <0010 <0.010 7
7 <0010 0016 0050 <0010 <0.010
10 <0010 0013 0012 <0010 <0.010 Ty
14 <0010 <001 <001 <0010 <0.010 0.04—0.05
21 <0010 <001 <001 <0010 <0.010 .
28 <0010 <001 <001 <0010 <0.010 0.03—0.08
2.3 3
0.01 mg/kg, GB 2763—2012¢ HPLC-MS/MS

)
MRL

0.05
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