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Detection of 20 carbamate pesticidesin asparagus by ultra performanceliquid
chromatography-electr ospray ionization-mass spectr ometry-mass
spectrometry
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ABSTRACT: Objective To establish an ultra performance liquid chromatography-electrospray ionization-
mass spectrometry-mass spectrometry method for detecting of 20 kinds of carbamate pesticides in asparagus
and asparagus products. Methods Samples were extracted by modified QuEchERS method, and the mode of
multi-reaction monitoring positive ion scanning was applied for analysis by ultra high performance liquid
chromatography-electrospray tandem quadrupole mass spectrometer. Results The blank matrixes (green
asparagus, white asparagus, canned white asparagus, canned white asparagus) were added 0.005~0.050 mg/kg
carbamate pesticides separately and recovery tests were performed. Results demonstrated that the recovery
rates were in the range of 62.44%~85.99% and the limits of quantification were 0.005 mg/kg for all the 20
carbamate pesticides tested with the relative standard deviations (RSDs) below 9%. Conclusion The method,
not only simple and fast but also high sensitive, can satisfy the international detection requirement for 20
carbamate pesticides residue in asparagus product simultaneously.
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Table2 MRM parametersfor the determination of 20 car bamate pesticide residues

R2 20MRAZXERS RN &G

(m2) (m2) V) (eV)

72.34 20

1 239.35 32
182.40 16
150.26 24

2 528.35 32
249.35 16
89.1 16

3 190.90 16
116.1 6
88.18 20

4 355.22 18
108.16 22
95.72 14

5 194.29 22
137.31 10
6 202.29 145.31 20 8
127.29 28
7 163.29 88.25 16 8
106.27 10
8 210.35 111.28 18 14
168.34 10
9 222.29 165.29 22 12
123.26 20
10 254.4 72.0 20 18
160.1 8
11 411.1 102.0 25 28
195.2 22
12 381.41 118.31 28 20
160.34 14
13 3-OH 238.3 163.2 25 18
181.0 10
14 383.1 195.0 30 18
252.0 15
15 226.3 121.0 20 17
169.1 9
16 220.3 71.8 18 15
89.7 1
17 207.2 88.8 18 15
132.0 6
18 240.3 85.8 15 19
223.0 7
19 226.3 106.8 18 18
164.1 6
20 208.4 94.9 20 15
151.9 8
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Fig.1 Comparison of different methods for purification of
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Fig.2 Comparison of different methods for purification of
green asparagus
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Fig. 3 MRM chromatogram of 20 kinds of carbamate pesticides
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#3 20MEEFREBERAMKETEE. K4FE. HXRY. LHRFAESR
Table3 Thelinear range, correlation coefficients, regression equations, LOD and LOQ
(ng/L) (™ LOD(ug/kg) LOQ(ug/kg)
1 3-OH 2.5~25 0.9953 Y=233.54X + 267.32 1.8 5.0
2 2.5~25 0.9937 Y=345.02X + 328.54 2.1 5.0
3 2.5~25 0.9986 Y=471.57X+ 151.21 2.6 5.0
4 2.5~25 0.9966 Y=46.797X + 43.15 1.7 5.0
5 2.5~25 0.9981 Y=301.51X + 256.95 2.4 5.0
6 2.5~25 0.9952 Y==177.6X + 237.97 2.7 5.0
7 2.5~25 0.9948 Y=31.35X+16.5 1.4 5.0
8 2.5~25 0.9982 Y=340.16X - 27.178 1.6 5.0
9 2.5~25 0.9988 Y=105.86X + 8.635 2.2 5.0
10 2.5~25 0.9972 Y=73.006X - 25.946 1.9 5.0
11 2.5~25 0.9951 Y=2817.7X+ 114.4 2.3 5.0
12 2.5~25 0.9962 Y=81.584X + 35.982 2.5 5.0
13 2.5~25 0.9958 Y=486.52X + 141.13 2,8 5.0
14 2.5~25 0.9962 Y=70.067X + 30.902 1.5 5.0
15 2.5~25 0.9975 Y=112.62X + 42.567 1.2 5.0
16 2.5~25 0.9964 Y=89.52X + 6.8466 1.4 5.0
17 2.5~25 0.9944 Y=496.9X - 110.28 2.1 5.0
18 2.5~25 0.9914 Y=36.733X - 3.4785 2,9 5.0
19 2.5~25 0.9948 Y=53.678X + 27.044 2.6 5.0
20 2.5~25 0.9931 Y=15.829X + 24.834 1.3 5.0
F4 20MEBEPRELRAGHT AEREER(N=6)
Table4 Therecoveriesand RSD (n=6)
(5 ng /kg) (10 pg /kg) (50 ng /kg)
RSD(%) RSD(%) RSD(%)
1 3-OH 65.42 4.00 85.52 4.02 83.69 7.64
2 64.64 4.06 79.40 7.07 84.03 7.18
3 66.37 4.38 80.48 6.73 79.26 7.10
4 62.82 3.54 85.02 5.53 81.87 6.88
5 64.11 3.08 81.79 7.20 80.69 6.30
6 65.26 5.68 77.80 5.73 85.99 6.80
7 65.75 5.35 81.04 7.70 80.48 8.58
8 66.69 4.24 78.66 6.31 80.67 5.55
9 63.93 4.68 83.15 7.40 82.06 7.92
10 64.91 3.91 80.60 5.40 81.38 7.66
11 65.46 4.58 79.21 3.24 75.63 6.84
12 66.83 435 81.54 6.95 80.41 7.50
13 66.54 5.85 77.78 7.32 78.74 6.26
14 65.19 5.39 81.22 2.20 83.13 7.35
15 62.44 4.43 77.03 8.33 79.56 4.56
16 65.67 5.25 83.08 6.34 79.66 6.19
17 63.02 2.71 82.10 6.39 79.76 7.27
18 62.78 2.36 82.21 4.92 83.05 6.66
19 64.19 4.39 78.46 8.66 83.27 8.20
20 65.91 2.96 78.25 7.38 82.46 6.42
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