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Abstract

Simultaneous official methods wusing GC-MS/MS and
LC-MS/MS for quantifying residual pesticides in
agricultural products are widely used at quarantine stations
inspection laboratories, and prefectural institutes in Japan.
The worldwide helium shortage led to limited helium
availability and higher costs in 2019. To ensure the safety
of foods, it 1is important to maintain a continuous
monitoring system. We selected 31 pesticides that can be
analyzed using GC-MS/MS official methods and attempted
to quantify them using an official LC-MS/MS method. We
could not set selected reaction monitoring conditions for
15 of the 31 pesticides due to low ion intensity but
conducted recovery tests for the remaining 16 pesticides in
brown rice, soybean, peanuts, spinach, cabbage, potato,
eggplant, orange, apple, and tea. The 16 pesticides were
spiked into homogenized samples at the Japanese maximum
residue levels established for each sample type. The
coefficient of determination (R2?) values for all the
standard calibration curves showed good linearity
(R?>0.9993). The results showed good recoveries for most
of the ten tested agricultural products. This study suggests
that the 16 selected pesticides suitable for GC-MS/MS
analysis can also be quantified wusing the official

LC-MS/MS method.
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Table.l Parameters

monitoring of 16 pesticides

for the

selective reaction

Analyte

Retention time

SRM transition

Collision energy

(min) ESI Precursor ion (m/z) Product ion (m/z) (V)
Imibenconazole desbenzyl 9.5 + 270.9 70.3 21
174.3 22
Ethychlozate 13.0 - 2373 165.2 19
191.1 19
Endosulfan sulfate 16.3 - 418.8 972 25
o -Phenylphenol 132 - 169.3 1153 33
1413 30
Quizalofop-ethyl 17.5 + 373.1 299.4 19
271.4 23
Clomazone 13.1 + 240.0 125.4 18
89.3 44
Diphenylamine 14.7 + 170.0 93.4 24
66.4 40
Dimepiperate 17.2 + 264.1 91.4 34
119.4 18
Pyroquilon 9.1 + 174.0 132.4 20
117.4 32
Propachlor 12.1 + 212.0 94.4 27
170.3 12
Propazine 13.6 + 230.1 146.3 19
188.4 15
Benoxacor 13.0 + 259.9 149.4 18
120.3 29
Pendimethalin 18.4 + 282.1 212.4 10
194.4 17
Mecarbam 15.0 + 330.0 2273 8
972 35
Metribuzin 9.4 + 215.0 187.4 17
1313 19
Resmethrin 19.6 + 339.2 128.4 34
143.4 25
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367 Table 2 Recoveries of 16 pesticides from ten kind of agricultural products

3 6 8 Brown rice Soybean Peanuts Spinach Cabbage Potato Eggplant Orange Apple Tea
anabrte recovery (%)  RSD% recovery (%)  RSD% recovery (%)  RSD% recovery (%) RSD% recovery (%)  RSD% recovery (%)  RSD% recovery (%)  RSD% recovery (%) RSD% recovery (%)  RSD% recovery (%) RSD%
Imibenconazole desbenzyl 93 1.0 86 1.8 87 1.4 95 0.8 93 2.1 95 1.0 9 14 96 12 93 0.8 59 1.7

3 6 9 Ethychlozate 67 12.1 69 35 61 318 92 0.3 81 1.8 88 3.6 84 1.1 88 7.1 95 22 91 2.0
Endosulfan sulfate 100 1.9 89 1.8 93 27 101 13 9 1.8 96 1.1 101 19 104 24 101 0.9 92 12
o-Phenylphenol 92 11.6 72 5.4 56 48 100 43 97 9.7 8 7.1 84 38 97 24 88 11.5 70 10.1

3 7 O Quizalofop-ethyl 100 1.5 86 1.2 87 5.0 96 34 91 3.6 87 03 82 4.9 95 33 94 27 89 21
Clomazone 93 22 88 32 92 3.1 93 0.8 96 13 91 29 95 56 81 16.9 93 21 93 48
Diphenylamine 85 112 52 29 66 5.4 92 0.5 76 6.8 69 12 56 29 73 3.0 86 15 83 23

3 7 1 Dimepiperate 97 13 87 52 72 24 94 15 93 1.7 90 7.7 94 3.1 89 22 97 1.9 81 39
Pyroquilon 88 0.6 87 34 85 26 93 0.7 90 20 93 03 94 25 91 1.8 92 1.7 85 13

3 7 2 Propachlor 88 22 83 33 86 1.5 92 1.1 93 23 93 0.9 93 1.7 89 0.4 93 1.5 84 27
Propazine 9 09 88 13 90 1.7 95 23 93 1.6 96 4.1 95 2.5 76 54 96 1.2 80 1.8
Benoxacor 96 1.1 86 09 90 14 97 0.9 95 23 95 3.1 96 0.9 87 4.1 95 21 88 27

3 7 3 Pendimethalin 95 09 79 1.6 74 38 93 1.9 95 24 94 19 92 1.8 98 2.7 95 1.4 81 1.5
Mecarbam 92 0.8 85 1.7 92 34 94 15 91 3.0 94 0.9 97 29 73 29 95 1.4 79 44
Metribuzin 94 1.0 84 1.7 89 1.6 97 12 92 2.0 95 0.8 98 0.6 95 12 95 12 66 1.7

3 7 4 Resmethrin 71 23 61 73 55 59 60 38 17 7.6 80 2.6 10 16.8 77 29 75 7.7 19 10.0

375 n =4

376

377

378

379

380
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381 Table 3 Matrix effects of 16 pesticides from ten kind of agricultural products

382 Matrix effect*
383 analyte Brownrice Soybean  Peanuts Spinach ~ Cabbage Potato Eggplant  Orange Apple Tea
Imibenconazole desbenzyl 0.97 0.98 0.99 0.97 0.98 0.99 0.99 0.98 0.97 0.65
384 Ethychlozate 0.97 0.96 1.00 0.99 0.99 1.00 0.99 1.01 1.01 0.96
Endosulfan sulfate 1.00 0.97 1.00 1.00 0.99 1.00 1.00 1.03 1.00 0.94
080 o -Phenylphenol 0.98 1.00 0.96 1.00 0.99 1.02 1.06 1.03 1.04 0.87
386 Quizalofop-ethyl 1.00 0.99 0.99 0.97 0.99 0.99 1.00 0.97 0.99 0.95
Clomazone 0.98 0.99 1.01 1.01 0.99 0.99 0.99 0.98 1.00 0.99
387 Diphenylamine 1.01 1.01 0.99 0.99 1.00 1.00 1.00 0.84 1.00 1.03
388 Dimepiperate 0.99 0.99 0.94 0.98 0.99 0.98 0.99 0.99 0.99 0.98
Pyroquilon 0.99 1.00 0.99 0.99 1.00 1.00 0.99 1.00 1.00 0.93
389 Propachlor 1.00 1.00 1.01 1.00 1.00 1.00 1.02 0.97 1.00 0.94
390 Propazine 1.00 0.99 0.99 0.97 0.98 0.98 0.99 0.78 1.00 0.85
Benoxacor 0.99 0.98 1.01 0.97 0.99 1.00 1.02 0.98 1.01 0.95
391 pendimethalin 0.99 0.99 0.99 0.96 0.98 0.98 1.00 1.00 0.99 0.96
599 Mecarbam 1.00 1.00 1.03 1.02 1.00 1.01 1.04 0.79 1.01 0.99
Metribuzin 0.99 0.98 0.99 0.96 0.95 0.98 1.00 0.97 0.98 0.67
393 Resmethrin 0.92 0.84 0.85 0.85 0.92 0.85 0.85 0.84 0.86 0.85

394 * Peak areas of matrix matched standard / peak areas of solvent standard
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Fig 1 Typical SRM chromatograms of spiked brown rice at

MRL levels
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