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Abstract An analytical method of LC-MS/MS was developed for determining cyantraniliprole and its metabolite i.e.
J9Z38 in soil and green onion. The results showed that the minimum detectable limit of cyantraniliprole and its metabolite in
soil and green onion was 0.1x10™ g and 0.5x10~ g respectively average recovery rates of cyantraniliprole in soil and green
onion were in a range of 87.8%~99.3% and 79.6%~100.3% with their relative standard deviations of 1.6%~4.6% and 5.1%~
7.2% respectively and average recovery rates of J9Z38 in soil and green onion were in a range of 76.0%~100.8% and 77.8%~
98.9% with their relative standard deviations of 5.6%~10.0% and 4.2%~8.3% respectively. Meanwhile the characteristics of
cyantraniliprole and its metabolite degradation and residue were investigated through the field experiments carried out in
Beijing and Shandong Province. The minimum detectable concentrations of cyantraniliprole and its metabolite in soil and
green onion were 0.01 mg/kg. Results of the field experiments revealed that the residual dissipation dynamics of
cyantraniliprole in soil and green onion conformed to the first order kinetics reaction model the residual half -life of
pyraclostrobin in the soil was 2.6 d in Beijing and 4.3 d in Shandong respectively while in green onion 1.3 d in Beijing
2.5d in Shandong respectively. Besides when 100 g/L cyantraniliprole oil-based suspension according to 1— and 1.5—fold
recommended dose was sprayed on green onion for 3~4 times at the interval 7 d the maximum residual value of
cyantraniliprole in green onion the next day after spraying was relatively low, 0.13 mg/kg.
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2000 99.2% J9738
97.2% o
chlorantraniliprole ™ 1.3
2007 @, 1.3.1 100 g/L
cyantranilip—
role 2 15 m?, 1
DPX-HGW386, 540 g/hm? 54 g/hm?
1.5 o 0 2
N h.1.3.7.14.21 30d o 3
N 1000 g 300 g
. -20 C o
41
15 m?%, 1
RN CN @ 540 g/hm® 54 g/hm?
) 1.5 . . 2h.1.
(8] 3.7.14.21 30d 0~10 cm o
3 1000 g .
) 300 g —20 C
) 1.3.2 100 g/L
( ) NY/T 788-2004
13
100 g/L 15 m? 360 g/hm®
540 g/hm’ 3~4
100 g/L . 7 do 900 L/hm?
3.5 7d
N ° 3 °
. . 300 g
300 g
1.1 -20 C °
Thermo TSQ Quantum 1.3.3
LC-MS/MS
Q200 DE .
IKA T25 digital ULTRA-TURRAX
IKA SiGma 4-15 o
Sigma Eppendorf 5-50 mL
Eppendorf 50 mL o
Waters 13 mm GHP 0.2 pm 11~14 C 500~
N ° 1 100 mm o
1.2
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° J9Z38 J9Z7.38
° 3 0.01.0.05 0.1 mg/kg
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10 g 3 o
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2 min 6¢g MgSO, 15¢g r=C XV x§ xV
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5 000 r/min 8 min ° 2
1.5.2
2 mL EP 21
. A 15 m . 99.2% 97.2%
- 008 r/“g_ - 0 mgo ” i 19738 100 pg/mL
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LC-MSMS O Betasil Cy; 2.1 s
— t .
100 mm 5 pm iaSI ]8 - Y VS g hefke
H ° y=1.577 6x+
1 2_ .
Table 1 Liquid chromatography conditions 53.25 R=09921 J9738 Yy =0.301 1+
/min /mL-min! 10.2% 10.1% 5.638 8 R*=0.998 4. J97.38
0.2 80 20
1~2,
1 0.2 80 20
2.0 0.2 10 90 8000 -
2.1 0.2 100 0 7000 F y=7202.8x+10.395
25 0.2 5 95 @ 6000 | R =0.9995
3.0 0.2 380 20 £ 5000
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Table 2 Tandem mass spectrometry conditions 3000 - y=3 1224‘1 x+47.59
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. 15 286.0° 33 223 = 1500F
' > 443.9 41 0 L1000
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Fig.2 Standard curve of J9Z38
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3 N
J97.38 2 3 S5
1.0x10™ g 5.0x107™° g 87.8%~
J97.38 0.01 99.3%  79.6%~100.3% 1.6%~4.6%
mg/kg 19738 5.1%~7.2% J9Z38
1.82 min  2.42 min, 76.0%~100.8%  77.8%~98.9%
2.2 5.6%~10.0%  4.2%~8.3%
3. 4 J97.38 °
3
Table 3 Fortified recoveries and variation coefficients of cyantraniliprole in soil and green onion
1%
/mg kg™ 1 2 3 4 5 1% 1%
0.01 97.2 99.3 88.3 94.1 89.2 93.6 4.6
0.05 87.8 98.3 90.4 91.0 90.2 91.5 3.9
0.1 89.4 90.6 91.3 87.8 87.8 89.4 1.6
0.01 87.8 91.1 99.3 87.8 104.1 94.0 7.0
0.05 854 81.5 86.4 100.3 88.8 88.5 7.2
0.1 84.7 89.8 90.4 79.6 81.3 85.2 5.1
4 J9Z38
Table 4 Fortified recoveries and variation coefficients of J9Z38 in soil and green onion
1%
/mg-kg™ 1 2 3 4 5 1% 1%
0.01 79.5 88.3 79.7 89.4 78.9 83.2 5.6
0.05 92.3 89.5 8l.1 97.9 83.3 38.8 6.9
0.1 87.6 100.8 91.3 100.4 76.0 91.2 10.0
0.01 87.4 98.9 84.6 96.5 89.5 91.4 6.0
0.05 89.4 89.3 98.3 88.2 94.7 92.0 4.2
0.1 99.0 77.8 96.4 88.6 94.3 91.2 8.3
2.3 100 g/L 4.3 d
0.10 mg/kg  0.07 mg/kg
1.3d 25d,
6 3~6 J9Z38
7, 1d
C=Ae” . 0.01 mg/kg.
1.5 J9Z38
0.17 mg/ N
kg  0.04 mg/kg 26d o
5 Joz38
Table 5 Degradation dynamics of cyantraniliprole and its metabolite J9Z38 in soil mg/kg
19738 J97.38
2h 0.17 0.01 0.03 0.01
1d 0.07 <0.01 0.02 <0.01
3d 0.05 <0.01 0.02 <0.01
5d 0.05 <0.01 0.02 <0.01
7d 0.04 <0.01 0.01 <0.01
10 d 0.02 <0.01 0.01 <0.01
14 d 0.04 <0.01 0.01 <0.01
21d 0.01 <0.01 0.01 <0.01
30d 0.01 <0.01 <0.01 <0.01
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2
6 J9Z38
Table 6 Degradation dynamics of cyantraniliprole and its metabolite J9Z38 in green onion mg/kg
19738 19738
2h 0.05 <0.01 0.04 <0.01
1d 0.04 <0.01 0.02 <0.01
3d 0.02 <0.01 0.03 <0.01
5d 0.02 <0.01 0.02 <0.01
7d 0.01 <0.01 0.01 <0.01
10d 0.01 <0.01 0.01 <0.01
14 d <0.01 <0.01 <0.01 <0.01
21d <0.01 <0.01 <0.01 <0.01
30d <0.01 <0.01 <0.01 <0.01
0.18 . 0.035 5
y=0.0362¢"7"
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Fig.3 Degradation curve of cyantraniliprole in soil (Beijing)

0.06
0.05
0.04
0.03
0.02
0.01 |

% /mg - kg

y=0.0704e¢
R =0.93

-0.348 7 x

65

1/12

t/d

P53 L I R R 20 [ B9 A s 2 (AL D)

Fig.5 Degradation curve of cyantraniliprole in green onion (Beijing)
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Fig.4 Degradation curve of cyantraniliprole in soil (Shandong)
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Fig.6 Degradation curve of cyantraniliprole
in green onion (Shandong)

Table 7 Degradation dynamics of cyantraniliprole in green onion and soil

C,=0.184 9e %™
C,=0.070 4e %
C,=0.036 2e 20
C,=0.048 9e ™"

[9]

i
0.886 1 2.4
0.936 5 2.0
0.848 9 4.2
0.795 7 2.6
13.46.2.75  2.64 d,

2.4
100 g/L
360 g/hm?
3d 7d
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007 mgkg  0.09 mgke 1.5 0.13 mg/kg.
540 g/hm® 3 4
3d 7d 1.5
0.0 mg/kg  0.08 mg/kg. 86%.
100 g/L
o 7"'8 o
J9Z38 J9Z38
0.01 mg/kg.
.pH. N
[10]
3
1 J9Z38
LC-MS/MS 3
J9738 1.0x10™ g
5.0x10™" g J97.38
0.01 mg/kg,
2 0.01~0.1 mg/kg
87.8%~99.3%
79.6%~100.3% 1.6%~4.6%
5.1%~7.2% J9Z38
76.0%~100.8%  77.8%~98.9%
5.6%~10.0%  4.2%~8.3%
3
C=Ae” . 100 g/L
540 g/hm?
26d 4.3d
1.3d 254d,
100 g/L 4 100 g/LL 1.5
24 ¢of 3 4 3 4
1d 0.07 mg/kg 1d 0.13 mg/kg
1.5 540 g/hm? 100 g/L
4 1d
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