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Residue Dynamics of Acephate and Its Metabolite Methamidophos in Pakchoi
HONG Wen-ying, WU Yan—jun, WANG Dao-ze, XIE Guo—xiong, ZHOU Hang, HONG Kui—xian

Hangzhou Plant Protection and Soil-fertilizer Station, Hangzhou 310020, China
Abstract In order to definitude environmental safety and establish safe application standard, residue dynamics and final residue of acephate
and its metabolite methamidophos were comparatively studied by the method of gas chromatography in open field and greenhouse vegetables.
Meanwhile a safe application method of the insecticide was developed to provide a guidline for application of acephate in field, and to refine
and update the residue data which was helpful to determine the harvest interval. The results showed that when the 30% acephate EC was
applied one time by the dilution with 1:1 000 and 1:500, the half-lives of acephate in pakchoi were 2.060~3.203 d, respectively. The half—
lives in greenhouse were longer than that in open field, which implied that acephate in greenhouse was more slowly degraded than that in
open field. Acephate could be metabolized to methamidophos in the process of degradation, and the residue of methamidophos resulted from
both degradation and metabolism. There was a distinct peak of methamidophos residue after several days of treatment. With the application of
acephate on pakchoi, there could be a high methamidophos residue risk, and there was a higher residue risk under greenhouse conditions and
higher concentration of the pesticide. Tt"s suggested that it should be careful to apply acephate on leafy vegetables. The safe interval of a—
cephate should be extended to 21 days before harvest, and the quality of the products will meet the minimum requirement level MRL on
pakchoi of China. The application of acephate is not recommended under greenhouse conditions.
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Table 1 Physical and chemical properties of soils in 30 min, 10 mL.
experimental plots 40°C 17.5 kPa
5 mL
Soil
classifi- Organic matter/ Hifif;z;f/ﬂe Available P/ Available K/ pH °
cation g kg™ mg_ig,l mg-kg!  mg-kg” 143
12.1 83.12 547 81.18 695 Varian VF-1701 MS 30 mx0.25 mmx
0.25 pm =99.999% 1 mL-
1.2 min™ 90 mL-min™
30% 115 mL-min™ 70C 1
WS-16 0.7 mm min —30.0 °C*min~"—190 C—10.0 °C *min~"'—210 C
300~400 kPa 667 m* I min —70.0 ‘C-min"—280 C 4 min
37.5 kg, 230 C 150 C 300 C,
1.3 N
1.3.1 5.84 min  7.31 min,
N 2010 5 4 144
2 1000 .500 50.100.200.400.800.1 600 pg-L™"
1 3 1 o
20 m* 1h 1.3.5.
7.10.14.17.21d NY/T 788— o
2004¢ pau o

1.3.2

2 1000 .500

y=21271x-573 120 R=0.999 7

y=35 762x-487 189  R=0.999 9
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1.4.5 RSD 2,
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Figure 1 Gas chromatography of acephate and metabolite methamidophos
2 n=3
Table 2 Recovery and precision of method n=3
Methamidophos Acephate
Fortification
Matrix level/mg-kg™
Average of Recovery/% RSD/% Average of Recovery/% RSD/%
0.05 86.1 9.52 87.9 8.28
Pakchoi 0.2 81.8 4.43 82.7 5.81
1 88.0 5.12 84.4 6.78
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0.005 mg-kg™,
2
2.1 Lip
2.1.1 o
30%
3 [13-15]
o]
o
2
7.113.11.017 mg -kg™ C=
4.083 4e'%* R=0.960 6 .C=9.124 3¢*** R=0.9713 °
3.203.2.768 d., 2.1.2
1000 .500 30%
3.732.12.500 mg kg 0.38%
C=3.614 8e™™** R=0.959 0 .C=7.823 3e™*% R=
09730 Lin 2.060.2.628 d,
3
° 2~ 4
3 mg kg™
Table 3 Residual dynamics of acephate in pakchoi mg-kg™
Greenhouse Open field
Sampling interval period/d 1 000x 500x 1 000x 500x
1/24 7.113 11.017 3.723 12.500
1 2.883 7.037 1.437 5.283
3 1.687 2.930 1.080 2.210
5 0.883 1.840 0.950 2.133
7 0.847 1.380 0.787 1.800
10 0.383 1.237 0.141 0.310
14 0.273 0.417 0.019 0.257
17 0.227 0.220 <LOD 0.093
21 0.024 0.022 <LOD <LOD
C=4.083 4e 02104 (€=9.124 302 C=3.614 8 0¥ (C=7.823 3¢ 0%
11p=3.203 d 11,=2.768 d 11p=2.060 d 11,=2.628 d
R=0.960 6%* R=0.971 3*%* R=0.959 0** R=0.973 0**
ok P<0.01 * P<0.05 . LOD ° °

#% Significantly different at 0.01 probably level * Siginificantly different at 0.05 probably level. LOD:Limit of detection. The same as below.
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2.2
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7.14.21d
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1 7~21d
MRL 1 mg-kg' .
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Figure 2 Residue dynamics metabolite methamidophos of o
vegetable in greenhouse 2.2.2
0.81 5
07y - 50
. 0.6F - 1000 4 mg-kg™
= L
;%p 0.3 Table 4 Final residues of acephate in pakchoi mg-kg™
£ 0af
Cultivated pattern
0.3 Samoli
. . . ampling
02r Dilution multiple interval period/d Greenhouse  Open field
0.1F 1 000 7 0.847 0.787
0 1 1 1 1 1 1 1 1 1
0 1 3 5 7 10 14 17 2 14 0.273 0.019
/d 21 0.024 <LOD
3 500 7 1.380 1.800
Figure 3 Residue dynamics metabolite methamidophos of 14 0.417 0.257
21 0.022 <LOD

vegetable in open field
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30 5
7~21d
0.021~0.450 mg-kg™
7~14d
0.024~0.697 mg-kg™ 21d N
5 mg-kg” N
Table 5 Final residues of methamidophos in pakchoi mg-kg™
Cultivated pattern 30%
Lo X Sampling 2 1 7d
Dilution multiple interval period/d Greenhouse  Open field
1 000 7 0.257 0.470 1380~1800 mg,kg—l
14 0.147 0.024
21 0.021 <LOD
500 7 0.450 0.697
14 0.154 0.087 21d ©
21 0.022 <LOD N
223
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