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Development of a Surrogate Selection Method for Simultaneous Analysis of
Pesticides Based on Grouping of Matrix Effects and Distribution Coefficient
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This study has demonstrated that the magnitude of matrix effect (ME) could
be significantly different between target crops depending not only on its type but also on other
factors like the cultivation area and the results also showed that the tendency of ME differs
between leafy vegetables and fruits in the simultaneous analysis of pesticide residues using
LC-MS/MS. In addition, this study is the first attempt to analyze the relationship between the
molecular descriptors of the target analytes calculated from the structural information in SMILES
notation and the ME. It is difficult to estimate the ME only from the information of the analytes
since the magnitude of ME differed depending on the combination of the target crops and analytes.
However, for the Komatsuna sample, the structural information of the analyte which could be related
to ME was suggested.
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Table1l. LC-MS/MS parameters of the analytes. The abbreviations are as follows: Retention time (RT),
molecular weight (MW) and collision energy (CE).

KT precusor quartificarion  confirmation  Q1FreBlas CE Q3 FPreBlas
No.  analyte (min) MW ion ion ion (9] (%) )
1 acephate—d 3 234 189.20 187.10 143.15 95.00 —14 —11 -13
2 dinotefuran—d 3 3.04 205.23 206.35 132.15 90.10 —21 -12 -12
3 methomyl-d 3 3.64 165.23 166.05 88.05 106.10 -12 -10 —-13
4 nitenpyram—d 3 3.72 273.74 274.20 192.15 228.20 -13 -12 -17
5 thiamethoxam—d 3 3.90 294.73 295.10 184.20 214.15 -14 -22 -18
6 dimethoate—dg 3.97 235.29 236.00 205.00 131.05 —24 -10 -19
7 imidacloprid—d 4 4.28 259.69 207.90 181.05 70.10 —14 —27 =30
8 thiabendazole—"Ca 4.43 207.20 260.30 213.10 179.25 —-13 =15 —20
9 simazine—d 10 4.45 211.72 212.20 137.10 134.15 —11 —21 -12
10 cyanazine—ds 4.48 245.73 246.15 219.15 101.10 -10 -17 —23
11 acetamiprid—d 3 4.55 225.69 226.30 126.00 59.15 —11 —21 —11
12 propoxur—d 3 4.72 212.26 213.15 111.05 93.05 -16 -15 -19
13 thiacloprid—d 4 5.02 256.74 257.10 126.00 90.00 —26 —21 —11
14 hexazinone—d g 5.48 258.35 259.20 177.15 77.20 -10 -16 22
15 fosthiazate—d s 5.66 288.37 288.90 233.10 104.05 —14 -12 —23
16 diethofencarb—d 7 5.86 274.37 275.10 227.30 125.15 -14 -12 —25
17 fluxapyroxad—Ca 6.19 373.23 388.10 368.15 348.10 -15 -15 -16
18 metalaxyl-Ca 6.20 285.29 286.10 226.30 198.30 —-15 =15 22
19 prometryn—d 7 6.21 248.40 249.30 159.25 207.30 -10 —24 —-15
20 triadimefon—d 4 6.39 297.78 298.20 201.25 69.15 —22 -16 -19
21 tebufenozide—d o 6.97 361.53 362.20 306.35 142.30 —14 -9 =30
22 isoprothiolane—d 4 7.10 294.42 295.00 235.15 193.10 —11 -12 —21
23 iprobenphos—d 7 7.18 295.38 296.10 98.10 212.20 —14 -22 -15
24 imazali-ds 7.19 302.21 302.00 46.15 69.00 -30 —36 -19
25 metolachlor—d ¢ 7.35 289.83 290.00 258.15 182.25 —21 -16 —25
26 diazinon—d 10 7.38 314.41 315.05 170.20 154.25 -16 —24 -16
27 mefenacet-ds 7.71 303.39 304.20 153.25 125.15 -12 -15 —14
28 thiobencarb—d 10 7.79 267.84 268.15 125.05 89.00 -20 —21 —20
29 triflumizole—"Cx 7.81 348.73 348.90 75.10 44.05 —-13 —18 =30
30 pirimiphos—methyl-d ¢ 7.87 31137 312.10 164.30 108.10 -12 —24 —-15
31 isoxathion—d 10 8.20 323.37 324.05 105.05 99.00 —24 -16 —18
32 dichlorvos—des 8.56 227.01 227.00 125.15 181.25 -12 —25 —21
33 flufenoxuron—d 3 8.69 491.79 492.05 161.05 144.00 -12 —20 -15
34 chlorpyrifos—d 10 8.93 360.64 359.90 98.90 199.00 -13 -37 —21
35 pyriproxyfen—d 4 9.07 325.40 326.15 100.05 185.10 -12 -17 21
36 pyridaben—d 13 9.90 378.01 378.25 322.20 160.25 —14 -13 -19
37 etofenprox—ds 10.24 381.53 399.25 182.15 364.25 —16 —16 —30
ME
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Fig. 1. Number of analytes that experienced ME in the STD group.
n represents the number of anal ytes.
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