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Determination of 21 kinds of pesticideresiduesin soybean by QUEChERS-high
performance liquid chromatography-tandem mass spectrometry
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(Technical Center of Xiamen Entry-Exit Inspection and Quarantine Bureau, Xiamen 361026, China)

ABSTRACT: Objective To establish a method for the simultaneous detection of 21 kinds of pesticide residues in
soybean by liquid chromatography-tandem mass spectrometry. Methods With acetonitrile/formic acid (99:1, V:V)
as extraction agent, samples were performed by QuEChERS method, separated by Kinetex C;3 phenomenex
chromatographic column (50 mmx2.1 mm, 2.6 um, 100 A) and gradient eluted with acetonitrile and 0.1% formic acid
as the mobile phase. After electrospray ionization, samples were detected under positive and negative multiple
reaction monitoring (MRM) modes, and quantified by external standard method. Results The 21 kinds of pesticides
had good linearities in the range of 5~200 ng/mL and the linear correlation coefficients were greater than 0.99. When
the target addition level was 0.01~0.10 mg/kg, the recovery rates were in the range of 73%~113% and the RSDs were
1.3%~10.9%, according with the requirements of residue analysis. The limits of determination and the limits of
quantification of the 21 kinds of pesticides were 0.01 mg/kg. Conclusion The established method has the
advantages of simple extraction and good matrix dispersion effect, and can meet the requirements for the

simultaneous determination of pesticide residues in soybean.
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Tablel Massspectrometry parametersfor 21 kinds of pesticides
(m/2) (m/2) (DP)/V (EP)/V (CE)/eV (CXP)/V
528.1 218 95.11 10.01 32.6 15.97
indoxacarb 528.1 249.1 95.11 7.78 24.51 5.79
528.1 293 95.11 7.34 22.13 7.09
299 114.9 62.37 3.9 23.02 5.22
phoxim
299 129 62.37 4.31 15.79 5.79
384.2 254.1 89.85 3.61 42.81 14.95
fluazifop-butyl 384.2 282.2 89.85 2.98 24.73 10.88
384.2 328.1 89.85 3.08 23.15 8.91
256 175 67.49 13.93 27.42 14.16
imidacloprid
256 209 67.49 13.44 24.02 17.05
223.1 98.9 71.93 8.22 58.64 5.1
acetamiprid
223.1 126 71.93 9.19 27.61 10.73
289.1 70 70.1 3.19 43.14 10.74
myclobutanil 289.1 125 70.1 4.01 46.18 11.01
289.1 151 70.1 3.74 36.91 12.91
270.1 133.1 50.79 7.05 493 11.82
acetochlor 270.1 148.1 50.79 5.93 30.3 11.7
270.1 224.1 50.79 5.93 16.47 4.66
373.1 91 105.51 9.7 44.93 5.05
373.1 255 105.51 9.27 47.66 5.9
quizalofop
373.1 271.1 105.5 10.15 35.59 6.84
373.1 299 105.5 9.81 25.33 7.87
406 251 118 9.54 37.16 5.89
difenoconazole
406 337 118 8.95 25.47 9.89
886.5 158 130.07 9.94 51.8 11.48
emamectin benzoate 886.5 126.1 130.07 10 69.75 10.7
886.5 302.2 130.07 9.69 42.88 7.67
280.1 192.1 68.1 10.1 25.66 15.88
metalaxy 280.1 220.1 68.1 10.02 20.25 19.7
280.1 248.1 68.1 7.31 16.29 5.79
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(m'2) (m/'2) (DP)/V (EP)/V (CE)/eV (CXP)/V
279 219.2 61.72 6.08 18.6 18.3
oxadixy 279 132.1 61.72 4.15 46.89 9.5
279 102.1 61.72 6.69 16.42 5.87
221 78.9 70.33 7.31 39.19 12.97
dichlorvos 221 109 70.33 9.45 25.76 8.46
221 127 70.33 7.94 23.85 10.76
330.9 285 69.3 4.32 11.39 7.49
malathion 330.9 127 69.3 4.16 18.47 10.92
330.9 99 69.3 4.11 34.58 7.36
349.9 197.9 64.35 10.68 28.37 15
349.9 96.9 64.35 7.11 55.28 5.11
chlorpyrifos
349.9 114.9 64.35 8.77 38.95 9.38
349.9 321.9 64.35 8.12 17.32 13.35
388 165.1 86.47 10 44.5 14.03
dimethomorph 388 301 86.47 8.81 30.5 7.82
388 139 86.47 11.96 47.34 11.29
360 287.9 -56.37 -10.57 -20.96 -6.24
360 251.9 -56.37 -10.57 -34.14 -6.24
haloxyfop
360 179.8 -56.37 -10.57 -38.64 -6.24
360 195.9 -56.37 -10.57 -53.87 -6.24
436.8 71.9 -92.42 -4.89 -45.81 -11.78
fomesafen 436.8 221.9 -92.42 -10.81 -47.29 -14
436.8 285.9 -92.42 -10.19 -34.17 -13
482 203.8 -45.16 -9.9 -16.15 -15.01
482 201.8 -45.16 -9.9 -16.48 -15.01
chlorantraniliprole
482 80.8 -45.16 -9.9 -66.27 -15.01
482 146.8 -45.16 -9.9 -41.57 -15.01
487 155.8 -82.25 -8.44 -21.23 -11.17
flufenoxuron
487 303.9 -82.25 -10.3 -28.86 -6.05
537.8 155.8 -83 -10.59 -25.19 -11.92
537.8 354.8 -83 -10.61 -31.07 -9.01
chlorfluazuron
537.8 445.9 -83 -10.91 -22.69 -5.51
537.8 517.9 -83 -9.98 -21.07 -6.33
3.1.2 B frhaginst ,
, QuEChERS

SPE
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Fig. 1 Multiple reaction monitoring chromatograms of 16 kinds of pesticides in positive ion mode
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Fig. 2 Multiple reaction monitoring chromatograms of 5 kinds of pesticides in negative ion mode
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Table2 Linear equations, correlation coefficients, recoveries and relative standard deviations of 21 kinds of pesticides (n=6)

2

r 1% RSD/%
1 Y=2.3x10°X-7.74x10" 0.9994 84~108 2.6~5.7
2 Y=6.06x10?X-11.63 0.9999 87~99 2.6~4.1
3 Y=2.1x10°X+6.28x10? 0.9993 87~99 4.6~6.7
4 Y=3.60x10°X+23.71 1.0000 84~100 5.6~6.0
5 Y=1.50x10>%+6.31x10? 0.9999 87~102 3.3~6.0
6 Y=2.31x10>%+2.61x10? 1.0000 86~93 2.5~4.6
7 Y=7.49x10>%+2.27x10? 0.9994 76~83 5.6~8.5
8 Y=1.59x10*X-3.88x10° 0.9979 88~92 5.0~6.2
9 Y=7.31x10°X-1.79x10? 0.9940 87~102 1.6~5.7
10 Y=7.21x10°X-43.39 0.9999 87~113 6.5~8.5
11 Y=6.99x102X+2.17x10? 0.9992 88~102 1.3~6.8
12 Y=5.90x10°X+81.36 0.9999 86~106 3.1~7.3
13 Y=7.98x10>X+2.13%10? 0.9999 85~107 1.7~8.1
14 Y=4.80x10>X+40.607 1.0000 73~85 6.4~8.0
15 Y=1.79x10>X+7.34x10? 0.9983 84~113 6.0~10.7
16 Y=9.81x102X+1.22x10? 0.9999 83~112 3.5~10.2
17 Y=5.60x10>X+8.56x10> 1.0000 83~109 4.6~9.0
18 Y=2.30x10>X+6.18x10> 0.9995 84~113 5.0~10.2
19 Y=1.94X-9.7394 1.0000 80~96 3.9~10.9
20 Y=3.29x10>%+20.277 1.0000 82~103 3.2~7.7
21 Y=2.10x10>X+2.84x10? 0.9999 79~109 3.99.8
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