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Abstract: A rapid screening method for 73 pesticide residues of different polarities in Gleditsia sinensis was established by matrix
solid-phase dispersion extraction (dSPE) combined with GC-MS/MS analysis. The Gleditsia sinensis seed samples were extracted with acidified
acetonitrile by shaking and ultrasonic-assisted extraction, and then added to the extraction bag for high-speed centrifugation. The supernatant
was added to the purification tube and then subjected to dispersive solid-phase extraction purification. Multi-reaction monitoring scanning mode
(MRM) was used for monitoring, and the matrix matching solution internal standard method was used for quantification. Each target had a good
linear correlation in different ranges, with the correlation coefficients (R?) not lower than 0.990, and limits of quantification (LOQs) in the range
of 2.5 ~ 20. 0 pg/kg (S/N=10). In the spiked Gleditsia sinensis seed matrix, the average recovery rates were 68.6%~110.7% with the relative
standard deviations (RSDs, n=6) between 2.1% and 9.7%. Compared with the traditional pretreatment method, QUEChERS, the dispersive
solid-phase extraction technology has certain advantages in detection cost and processing speed, and can analyze 73 pesticides simultaneously
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by one injection with high accuracy and sensitivity. This method can provide technical support for future research on the screening and

confirmation of pesticide residues in food, risk assessment, and quantitative arbitration in the field of food risk monitoring.

Key words: dispersive solid phase extraction (dSPE); gas chromatography mass spectrometry (GC-MS/MS); pesticide residues; Gleditsia

sinensis seeds; quantitative analysis
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Table 1 Retention times and GC-MS/MS conditions of the 73 pesticide

F5 e etk 2T 2FE ARG E)/min CAS B F 2t (m/z) ELIE R E eV
A HFERLR C,oH;5Cl,0 389.32 23.10 1024-57-3  353>263*, 353>282 15, 15
1 R % B C5H oN,0,8 162.21 542 16752-77-5 105>58*, 105>88 15, 15
2 & KB, CoH; NO, 165.19 6.02 1129-41-5 108>80*, 108>90 10, 15
3 SRR C,;H15NO, 19324  7.42+14.52 2631-40-5 121>77*, 136>103 20, 25
4 T B C,H;7NO, 207.27 15.84 3766-81-2 121>77%, 150>103 20, 25
5 R C,H15NO; 209.24 16.45 114-26-1 110>64*, 152>109 15, 10
6 T R C, H;3NO, 223.23 17.34 22781-23-3  166>151%, 126>52 10, 15
7 %8 B C,H;sNO; 22125  8.42+19.00 1563-66-2  164>149%, 149>121 10, 5
8 AR BR, C H;sN,0, 238.29 20.13 23103982  238>166%, 166>123 10, 10
9 LN C,H,;NO, 20122 15.52+23.34 63-25-2 144>115%, 144>116 20, 10
10 HEHE C,H,CLO,P 220.98 7.93 62-73-7 109>79%, 185>93 5, 10
11 W jihk C,HgNO,PS 141.13 10.75 10265-92-6 141>95%, 141>64 10, 20
12 Eiker C;H,,0,PS; 260.38 16.41 298-02-2 121>93*, 260>175 5, 20
13 FALFRR CsH;,NO,PS 213.19 1891 1113-02-6 156>110%, 156>79 10, 25
14 R Ci,HyN,O5PS 30435 18.15 333-41-5 304>179%, 304>137 10, 35
15 i3 CsH;;NO;PS, 22926 20.61 60-51-5 125>125%, 125>79 5, 10
16 FAEEEE  CgHNOsPS 263.21 2233 298-00-0 263>109%, 263>246 15, 5
17 BissHst C1oH;404PS, 330.36 22.97 121-75-5 126.9>99%, 173>99 10, 18
18 2+ B CioH,NOsPS  291.26 23.83 56-38-2 138.9>109%, 291>109 5, 15
19 KEmsk C;;H;NO,LPS  289.29 24.53 24353-61-5  135.9>108*, 230>230 15, 5
20 B C;H;¢NO,PS  329.35 24.38 1776-83-6  157>129%, 157>102 15, 15
21 R KA CsH,50,PS, 242.34 15.31 13194-48-4 158>97*, 158>81 18, 15
22 F R C1oH;5CIN, 196.68 15.86 6164-98-3  152>117*, 196>181 15, 5
23 A EaRaY CeHeClg 290.83 17.09 319-84-6 217>181%, 219>147 10, 20
24 B CeHeCl6 290.83 22.04 319-85-7 181>145%, 219>183 15, 10
25 PRI CeHeClg 290.83 18.71 58-89-9 217>181%, 219>147 10, 20
26 F-5XF CeHeClg 290.83 2271 319-86-8 181>145%, 219>183 15, 10
27 AR C,H,CLFN,0S  437.15 29.59 120068-37-3  367>213*, 367>255 30, 15
28 AT Ci,HiCLFN,  389.08 26.89 205650-65-3  388>333*, 333>281 15, 15
29 ARKEEZAR  C,HCLFN,S 42115 29.21 120067-83-6  351>255%, 351>228 20, 35
30 AR CLH,CLFN,0,S 453.15 33.98 120068-36-2  383>255%, 383>213 20, 32
31 LKA C,HsClg 364.91 20.32 309-00-2 255>220%, 263>193 20, 30
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R
B5 btk S2FN 5% PREG AT IE/min CAS B T3 (m/z) B REE/eV
32 KEF C,HsCl0 380.91 25.39 60-57-1  277>241%, 277>170 10, 40
33 a-#ist CoHClOsS  406.93 24.02 959-98-8  241>206*, 241>170 15, 25
34 B-#iST CoHsCl0;S  406.93 28.01 33213-65-9  195>159%, 241>206 10, 15
35 BARERBRES  CoHeClO,S 42292 30.75 1031-07-8  272>237*, 272>141 15, 35
36 pp-EEEF C4HCl4 318.03 24.98 72-55-9  316>246%, 246>211 20, 20
37 op-iEiEE C14HyCls 354.49 26.57 789-02-6  235>165%, 235>199 15, 15
38 pp-iEiEE C14HyCly 320.04 2791 72-52-4  235>165%, 235>199 15, 15
39 pp-AEEH C4HyCls 354.49 28.41 50-29-3  235>165%, 235>200 15, 10
40 M B CsH,505PS, 258.34 1475 126-75-0 88>60%, 170>114 10, 10
41 A AHE C-H;;NOsP 223.16 20.61 6923-22-4  127>79%, 127>95 18, 18
42 BT EEE CoH,,0,PS; 288.43 17.87 13071-79-9  231>129%, 231>97 50, 50
43 ZAFEE C14HyCL0 370.49 22.63 115-32-2  139>111%, 251>139 15, 10
44 FEFHEE  CHLNOLPS 33137 24.04 99675-03-3  241>199%, 241>93 10, 50
45  WHEIREE  CHNOPS, 22724 26.40 5120-23-0  227>92%, 227>60 10, 30
46 PR A C,H,CLNO;  284.10 27.64 1836-75-5  285>255%, 285>204 10, 15
47 bk C4HCIOsPS  362.77 37.19 56-72-4 362>109%, 362>226 15, 15
48 ET ¥ C;;HpNOsPS — 303.36 26.92 22224-92-6  303>154*, 303>139 18, 30
49 TG YR CsHyOsP.S, 32232 16.71 3689-24-5  322>266*, 322>146 10, 10
50  ARAAXK C¢CLsNO, 295.34 17.59 82-68-8  249>214%, 237>143 15, 20
51 BEAH CsCIN, 265.91 21.57 1897-45-6  266>231%*, 266>133 18, 30
52 A CHsBrCIOsPS  373.63 25.93 41198-08-7  139>97*, 339>251 10, 25
53 Rk CoH,,CIN;O;PS ~ 313.74 20.16 42509-80-8  161>146*, 257>162 10, 20
54 J&EA) Ci3H;CLNO,  284.14 25.93 32809-16-8  96>67*, 283>96 10, 10
55 A B CyHyCLO; 39129 33.64 52645-53-1  183>168*, 183>152 10, 20
56 1R CioH;sO5PS, 27833 2236 55-38-9  278>109%, 278>125 20, 18
57 s CoH,,CI;NO;PS  350.59 22.08 2921-88-2  197>169*, 314>166 15, 35
58 Wi AmE  CH,CLNOPS 32253 20.55 5598-13-0  286>93*, 286>208 20, 10
59 KA CoH,NOPS  277.23 23.18 122-14-5  260>125%, 277>109 15, 20
60 X315 CeH;N,O,PS;  302.33 25.94 950-37-8 145>85%, 145>58 10, 15
61 RFHHEE  CpHsCINOPS, 367.81 33.65 2310-17-0  367>182%, 367>138 10, 30
62  EEEAE  C HNOPS, 31732 32.39 732-11-6  160>133*, 160>105 10, 18
63 = C,H;¢N;O,PS 31331 29.93 24017-47-8  161>134*, 257>134 10, 20
64 R CHyo 154.21 9.51 92-52-4  154>153%, 154>128 10, 25
65 85 C4H,NOLPS 32330 31.91 2104-64-5  169>141%, 157>77 5, 20
66  AMERIBE  CuHpCIFN,O5 50291 28.63 102851-06-9  250>250%, 250>200 5, 18
67 A B CyHy3NO; 349.42 31.26 39515-41-8  265>210%, 265>181 10, 20
68 BRI CxHyCIF0,  422.87 29.85 82657-04-3  181>166*, 181>115 10, 40
69  RAAHBE  CpH,CLNO; 41630 36.91 52315-07-8  181>152%, 163>127 20, 5
70 ARARFE  CuHCLENO; 43429 36.84 66359-37-5  226>206*, 206>151 20, 15
71 AARFE  CuHCIFNO;  449.85 33.39 91465-08-6  181>152*, 181>127 20, 30
72 FURH B CosHpCINO; — 419.90 39.55 51630-58-1  225>147*, 225>119 10, 18
73 REHE  CpHWBNO; 50520 4123 52918-63-5  172>93*, 253>172 10, 10
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Table 2 Linear equations, correlation coefficients, limit of quantification (LOQ) and recovery of the 73 pesticides

F5  Aeame ik KAz SMTE/(gL) R ZEMRAugkg) EMKE% RSD%
1 K% y=0.7224x-03185  70.3~2250.0  0.9972 20.0 87.4 3.8
2 FRA y=0.0294x-0.0150 15.6~500.0 0.9944 5.0 92.7 3.7
3 FAR  y=0.1453x-0.0133 15.6~500.0 0.9989 5.0 81.6 4.6
4 HTE  y=3.0190x-0.4386 15.6~500.0 0.9978 5.0 71.7 2.8
5 EFR y=1.4904x-0.4511 15.6~500.0 0.9980 5.0 91.4 3.7
6 Tk y=1.3240x-0.2490 23.4~750.0 0.9972 5.0 89.3 6.4
7 AER y=03729x-0.1317  313~10000  0.9902 10.5 104.4 8.4
8 I y=1.1020x-0.1820 19.5~625.0 0.9979 6.5 81.4 54
9 AR y=0.2254x-0.1022 58.6~1875.0  0.9901 10.0 110.7 2.7
10 #H#FE y=0.6062x-0.1535 19.5~625.0 0.9946 6.5 79.5 39
11 WEEE  y=0.0232x-0.0550  54.7~1750.0  0.9944 18.0 78.5 3.1
12 WEE  y=1.1498x-0.2392 27.3~875.0 0.9940 9.0 79.4 24
13 AMARE y=1.9433¢-0.1323 19.5~625.0 0.9935 6.5 71.7 6.4
14 —eRR y=0.7028x-0.0709 19.5~625.0 0.9990 6.5 68.9 7.7
15 R y=2.8323x-0.6068 15.6~500.0 0.9920 5.0 109.2 5.8
16 WA y=12773x-0.2395 27.3~875.0 0.9915 10.0 80.7 4.8
17 LiEssE  y=1.3880x-0.1987 19.5~625.0 0.9970 6.5 81.6 3.0
18 *TERAE y=1.0329x-0.1104 27.3~875.0 0.9964 9.0 925 32
19 KEFBE  y=2.5887x-0.5583  39.1~1250.0  0.9927 13.0 100.8 4.4

20 BEEE  y=0.5646x-0.1076 19.5~625.0 0.9941 6.5 89.5 8.6
21 R&HE  y=0.3180x-0.0803 7.8~250.0 0.9934 25 115.1 42
22 FRBK y=0.1596x-0.1024 7.8~250.0 0.9924 25 81.7 4.1
23 oa-xxx y=0.8792x-0.0785 19.5~625.0 0.9991 6.5 72.9 2.1
24 By y=1.3978x+0.0291 19.5~625.0 0.9966 6.5 104.4 23
25 p-xwx y=0.7690x-0.0291 19.5~625.0 0.9994 6.5 105.0 6.9
26 S y=1.4351x-0.0320 19.5~625.0 0.9976 6.5 92.8 4.6
27 ARBE y=0.1263x+0.0031 7.8~250.0 0.9989 3.0 93.0 73
28 AEHE y=0.3427x-0.0165 7.8~250.0 0.9991 3.0 712 6.5
29 AERHBEEMR  y=0.5003x+0.0080 7.8~250.0 0.9992 3.0 100.1 6.4
30 AEHEAR y=0.2526x+0.0079 7.8~250.0 0.9993 3.0 80.3 4.1
31 FEA y=0.3754x+0.0170 19.5~625.0 0.9990 6.5 105.9 3.1
32 KA y=0.1691x-0.3748 19.5~625.0 0.9992 6.5 723 6.5
33 a-#Ft y=0.2760x-0.0117 19.5~625.0 0.9982 6.5 784 55
34 p-EF y=0.1281x+0.0476 19.5~625.0 0.9984 6.5 90.0 33
35 BARELEAEE  y=0.5485x-0.0721 19.5~625.0 0.9990 6.5 95.2 49
36 pp-EEF y=1.3113x-0.0269 19.5~625.0 0.9993 6.5 784 3.8
37 op-i@iEE  y=1.9945x-0.1071 19.5~625.0 0.9984 6.5 101.6 6.1
38 pp-iEiEE y=2.7371x-0.1695 19.5~625.0 0.9986 6.5 105.0 72
39 pp-idiEE  y=1.5692x-0.1550 19.5~625.0 0.9990 6.5 93.9 4.7
40 MRBE  y=0.2774x-0.0441 7.8~250.0 0.9975 25 92.9 33
41 AFBE y=0.0518x-0.0145 11.7~375.0 0.9955 4.0 80.3 4.6
42 HTEEE y=0.1147x-0.0214 7.8~250.0 0.9972 25 1043 6.0
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43 ZAFWE  y=13655x-0.6717 19.5~6250  0.9950 6.5 89.5 5.1

44 FREFMEBE  y=0.3033x-0.0345 7.8~250.0 0.9990 25 79.5 73

45 FRBIRHE  y=0.0011x+0.0019 11.7~3750 09913 4.0 83.8 59

46 BER y=0.0472x+0.0017 19.5-6250  0.9993 6.5 80.8 36

47 ¥ A5 y=0.1752x-0.0588 19.5-625.0  0.9903 6.5 98.4 43

48 REHE y=0.0290x-0.0081 7.8~250.0 0.9926 25 93.1 7.0

49 GIEHE y=0.1930x-0.0187 7.8~250.0 0.9995 25 76.2 95

50 ARAER  y=0.8936x-0.1322  39.1~1250.0  0.9981 13.0 852 7.4

51 TR y=0.4681x-0.0988  39.1~1250.0  0.9960 13.0 69.4 34

52 FiL Bk y=0.6401x-0.1662  39.1~1250.0  0.9987 13.0 76.0 5.0

53 Ee y=0.4392x-0.0598  39.1~1250.0  0.9981 13.0 96.4 8.5

54 J&EA y=3.4491x-0.1583 39.1~1250.0  0.9990 13.0 74.0 5.8

55 A38s y=1.0170x-0.0541 39.1~1250.0  0.9991 13.0 86.0 52

56 faRih y=3.0999x-0.5520  39.1~1250.0  0.9968 13.0 73.6 2.1

57 A y=18458x-0.1489  39.1~1250.0  0.9986 13.0 822 25

58 WAL y=1.1494x-0.1595 39.1~1250.0  0.9986 13.0 81.7 7.7

59 REEAE y=0.7747x-0.1942  39.1~1250.0  0.9927 13.0 79.8 6.5

60 F 45 y=4.7025x-12796  39.1~1250.0  0.9971 13.0 72.6 55

61  KFFAE  y=05324x-0.0837  39.1~1250.0  0.9967 13.0 88.7 9.7

62 LEEAE  y=12230x-03264  39.1~1250.0  0.9922 13.0 100.6 6.3

63 =B y=1.1484x-02534  39.1~1250.0  0.9926 13.0 91.7 7.8

64 AR y=512100x-1.9553  39.1~1250.0  0.9919 25 106.0 7.6

65 KA y=2.0124x-0.1088  39.1~1250.0  0.9995 13.0 100.4 56

66  AMEEHB  y=0.0577x-0.0173 39.1~1250.0  0.9943 13.0 933 6.4

67  FHEHE  y=0.6989x-0.0636  39.1~1250.0  0.9993 13.0 68.6 73

68  BARHE:  y=127714x-0.9947  39.1~1250.0  0.9987 13.0 83.0 45

69  RAHB  y=05024x-0.0228  39.1~1250.0  0.9966 13.0 74.6 8.5

70 AARFB  y=0.3477x-0.0043 39.1~1250.0  0.9972 13.0 85.6 83

71 RARHABE  y=14876x+0.0079  39.1~1250.0  0.9941 13.0 76.0 3.9

72 ARFB y=0.8917x-0.2382  39.1~1250.0  0.9933 13.0 782 56

73 REHBE y=0.0109x-0.0091 39.1~1250.0 09916 13.0 89.4 45

257 2.5 LR AT
2r KA SR 7 0 M S B 47
2 151 RPRE L B ESRAERIHE 80 fE TR I 73 A B ARAR
= wof . . SIHEATHEN, 3Lt | GRS B

5SS ES fr 2 1.25%, HH IR &8 0.021 mgkg, H
Bk BR B ¥ AR I I b it Bt 7 B [ e R B
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Fig.6 MRM total ion chromatogram of cyhalothrin in positive

sample
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