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1. Introduction

This report describes the screening validation method of pesticide residues. The method was
validated for 125 analytes in cereals at the three screening detection limits (SDLs) of 0.005, 0.01
and 0.02 mg/kg. The method validated in this report is based on the QUEChERS extraction
procedure for dry matrices (<30% water content) according to the document EN 15662:2008.
The SDL of the qualitative screening method is the lowest level at which an analyte has been
detected in at least 95% of the samples (2.

2. Principle of analysis

2.1 Validation design

Samples of wheat, rye, oat, barley, and rice were spiked at three different concentration levels
of 0.005, 0.01, and 0.02 mg/kg. Five replicates were prepared with each of the matrices and at
each of the concentration levels. Thus, 25 cereal samples were spiked at each level, and in total
the number of injections was 125. Matrix matched calibration was prepared using rye at the 5
concentration levels of 0.1, 0.033, 0.01, 0.0033, and 0.001 mg/kg.

2.2 Extraction method

The samples were extracted using the citrate buffered QUEChERS (EN 15662) (CEN 2008) method
without cleanup. Five g of sample were weighed. Procedural standard (dichlorvos-d6) was added
to all samples before extraction. Then 10 mL of cold water was added, followed by 10 mL of
acetonitrile. To aid the extraction, a ceramic homogenizer was used. The tubes were shaken for
1 min by hand. Next, 4.0 g of magnesium sulphate, 1.0 g of sodium chloride, 1.0 g of sodium
citrate dehydrate, and 0.5 g of sodium citrate sesquihydrate were added. After 1 min of shaking
by hand followed by centrifugation for 10 min at 4500 rpm, 8 mL of the supernatant was
transferred to a clean tube and stored at — 80°C for 1 h. The extracts were then thawed, and
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while they were still very cold, they were centrifuged at 4500 rpm for 5 min. Thereafter, 200 pL
were diluted 1:1 with acetonitrile and filtered. Internal standard was added to the vials prior to
injection. Different cereal samples were spiked at 0.005, 0.01 and 0.02 mg/kg with a mixture of
pesticide standards and extracted by QUEChERS method.

2.3 Instrumentation

LC conditions

The analysis was performed on an Ultimate 3000RS UHPLC focused from Thermo Fisher Scientific.
The mobile phases used were A (water + 0.1% formic acid + 5 mM ammoniac) and B (methanol).
The column used was an InfinityLab Poroshell 120 SB-C18, 2.1 x 100 mm, 2.7 um, narrow bore LC
column. The injection volume was set to 2pL. Table 1 shows the elution gradient on LC. The total
runtime was 20 min.

Table 1: LC eluent gradient:

Retention time (min) | Flow (mL/min) | %A | % B
0 0.2 90 10
0.5 0.2 90 10
3 55 45
14 0.4 5 95
16 0.4 5 95
16.1 0.4 90 10
19 0.2 90 10
20 0.2 90 10
QToF conditions

The analysis was performed on a maXis II™ ToF from Bruker using Full scan mode ranging from
30-1000 m/z with bbCID. The bbCID is a data acquisition process where both TOF MS full scan
data and MS/MS fragments are continuously generated in two independent, rapidly alternating
data channels, without either precursor ion or threshold selection. In the first channel, low
collision energy is applied. Precursor ions are not isolated or fragmented and full scan TOF MS
spectra is produced. In the second channel, bbCID is applied with high collision energy. All ions
are fragmented in the collision cell resulting in bbCID MS/MS spectra. The ion source was ESI and
it runned in positive mode.

Chromeleon Xpress was used for LC initialization. Hystar version 3.2.44.0 from Bruker Daltonics
was used for data acquisition. OTOF control software 3.4 (Compass for otoSeries 1.7) was used
for MS tuning and optimization. Bruker Target Analysis for Screening and Quantitation (TASQ)
client 2.1 was used for data processing. A database consisting of 942 compounds was used. For
each analyte, information on corresponding formula, mass (Da), cas number and retention time
were included in the database. The principal ion corresponding to the protonated ion generated
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from the FullScan and the corresponding isotopes, and ions generated from the bbCID are
introduced in the database. Each analyte has at least one ion from the FullScan or bbCID. In total,
each analyte has a minimum of two fragments ions. Table 2 shows the database display of the
studied compounds.

Table 2: Retention time, and the exact masses of principal ions, isotopic ions, and fragment ions
for each compound.

Compound CAS RT (min) | Mass (Da) | lon formula m/z Spectrum type
Alachlor 15972-60-8 |9.91 238.0993 | Gy3Hq;,CINO™
CisHCINO™ 238.0993 | FullScan
CisHzCINO™ 240.0967 | FullScan
CuHigN™ 162.1277 | bbCID
CioHisN™ 147.1043 | bbCID
CoHioN™ 132.0808 | bbCID
Alanycarb 83130-01-2 |10.62 238.0896 | Ci2HigNO,S™
Ci2H1gNO,S™ 238.0896 | FullScan
CsHgNS™ 138.0372 | bbCID
C/H,"™ 91.0542 | bbCID
Allethrin 584-79-2 12.22 302.1882 | CigH2603
CioH2705™ 303.1955 | FullScan
CoHnO™ 135.0804 | bbCID
CoHis™ 123.1168 | bbCID
CgHn'™™ 107.0855 | bbCID
Ametryn 834-12-8 7.64 227.1205 | CoHq7NsS
CoHigNsS™ 228.1277 | FullScan
CeH12NsS™ 186.0808 | bbCID
CeHeNO™ 108.0444 | bbCID
CeHsN™ 92.0495 | bbCID
Asulam 3337-71-1 3.54 230.0361 | CgH1oN204S
CgHuN,0,S™ 231.0434 | FullScan
CeHeNO™ 108.0444 | bbCID
CeHeN™ 92.0495 | bbCID
Bensulfuron-methyl 83055-99-6 |8.49 410.0896 | CigH1sN40O5S
CisH1oN4O5S™ 411.0969 | FullScan
CoHs0,™ 149.0597 | bbCID
C7HgN305™ 182.056 | bbCID
Bifenazate 149877-41-8 | 9.48 198.0913 | CizHNO™
CisHi2NO™ 198.0913 | FullScan
Ci7H21N,03™ 301.1547 | FullScan
CiaHiaN™ 170.0964 | bbCID
Bioresmethrin 28434-01-7 |13.55 338.1882 | C;2H2603
CzyH2705™ 339.1955 | FullScan
Ci2HO™ 171.0804 | bbCID
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Compound CAS RT (min) | Mass (Da) | lon formula m/z Spectrum type

CioHs™ 128.0621 | bbCID
Bixafen 581809-46-3 | 10.25 413.031 CigH12Cl2F3N30

CigH13CloF3N;O™ 414.0382 | FullScan

CigH13ClF3N;O™ 416.0356 | FullScan
Bromacil 314-40-9 6.52 260.016 CoH13BrN,0O,

CoH14BrN,O,™ 261.0233 | FullScan

CoH1BrN,O,™ 263.0213 | FullScan

CsHeBrN,O,™ 204.9607 | FullScan
Butocarboxim 34681-10-2 |5.69 75.0263 | C3H,S™

CsH,S™ 75.0263 | FullScan

CsH,S™ 75.0263 | FullScan
Butocarboxim-sulfoxide | 34681-24-8 | 3.5 132.0478 | CsHyoNOS™

CsH1oNOS™ 132.0478 | FullScan

C3H,S™ 75.0263 | bbCID

CsHgNS™ 90.0372 | bbCID
Butralin 33629-47-9 |(12.72 295.1532 | Ci4H21N30,4

CiaH22N30,™ 296.1605 | FullScan

CioH1aN30,™ 240.0979 | bbCID

CioH12N305™ 222.0873 | bbCID
Buturon 3766-60-7 7.77 236.0716 | Ci;H43CIN,O

Ci2H14CIN,O™ 237.0789 | FullScan

Ci2H14CIN,O™ 239.0763 | FullScan

CsHqioN™ 84.0808 | bbCID
Carfentrazone-ethyl 128639-02-1 | 10.33 429.0703 | CysH4CloF3N,O5™

CisHqgCloF3N4Os™ | 429.0703 | FullScan

CisHisCloFaN3O3™ 412.0437 | FullScan

CisHsCl2F2N50,™ 345.9956 | bbCID
Chlorbromuron 13360-45-7 |8.85 291.9614 | CoH10BrCIN,O,

CoH+BrCIN,0,™ 294.9665 | FullScan

CoH+BrCIN,0,™ 292.9687 | FullScan

CeH4BrCIN™ 203.921 | bbCID
Chlorbufam 1967-16-4 8.67 172.016 C;H,CINO,™

C,H,CINO,™ 172.016 | FullScan

C;H,CINO,™ 174.0132 | FullScan

CyH#CINO,™ 224.0473 | FullScan
Chlorfluazuron 71422-67-8 |13.09 538.963 C20HsCl3FsN3O3

Ca0H10CIsFsNsOs™ | 539.9702 | FullScan

Ca0H10CIsFsNsOs™ | 541.9676 | FullScan

CisHsCIsFsN202'™ | 382.9363 | bbCID
Chlorotoluron 15545-48-9 |7.42 212.0716 | CioH13CIN,O

CioH14CIN,O™ 213.0789 | FullScan

Page 5 of 22



Compound CAS RT (min) | Mass (Da) | lon formula m/z Spectrum type
CioH14CIN,O™ 215.0762 | FullScan
CsHgNO™ 72.0444 | bbCID
Chlorsulfuron 64902-72-3 |7.06 357.0299 | Ci;H12CINsO4S
Ci2H13CIN5O,S™ 358.0371 | FullScan
Ci2H13CIN5O,S™ 360.0344 | FullScan
CsHoN,O™ 141.0771 | bbCID
Chromafenozide 143807-66-3 | 9.75 175.0754 | CyHnO™
CnHnO;"™ 175.0754 | FullScan
CyH#O,™ 175.0754 | FullScan
Clodinafop-propargyl 105512-06-9 | 10.29 349.0517 | Ci7H13CIFNO,4
Ci7H12CIFNO,™ 350.059 | FullScan
CisH10CIFNO,™ 266.0379 | bbCID
C/H,™ 91.0542 | bbCID
Coumaphos 56-72-4 10.77 362.0145 | Ci4H16ClOsPS
Ci4H47CIOsPS™ 363.0217 | FullScan
Ci4H47CIOsPS™ 365.0191 | FullScan
CioHgClO,S™ 226.9928 | bbCID
Crufomate 299-86-5 10.22 291.0791 | Ci;HqoCINO3P
Ci2H20CINO3sP™ 292.0864 | FullScan
Ci2H20CINO3sP™ 294.0838 | FullScan
CgH12CINO;sP™ 236.0238 | bbCID
Cyanazine 21725-46-2 |6.13 240.089 | CoH13CINg
CoH14CINg™ 241.0963 | FullScan
CoH14CINg™ 243.0935 | FullScan
CgH13CINs™ 214.0854 | bbCID
Cyanophos 13067-93-1 | 7.77 303.0483 | CisH1aNO,PS
CisHisNO,PS™ 304.0556 | FullScan
CeHsOPS™ 156.9871 | bbCID
Cyclanilide 113136-77-9 |9.78 272.9959 | C11HoCI:NO3
CnH10Cl2NO3™ 274.0032 | FullScan
Ci1H10Cl;NO5™ 276.0004 | FullScan
161.9871 | bbCID
Cyflufenamid 180409-60-3 | 10.86 412.121 | CyoH47FsN>0,
CaoH1sFsN,0,™ 413.1283 | FullScan
223.0286 | bbCID
241.0391 | bbCID
Cymoxanil 57966-95-7 |5.22 128.0455 | C4HeN3O,™
C4HsN30O,™ 128.0455 | FullScan
C4H3N,0,™ 111.0189 | bbCID
Cyprazin 22936-86-3 |7.64 227.0938 | CoH14CINs
CoH1sCINs™ 228.101 | FullScan
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Compound CAS RT (min) | Mass (Da) | lon formula m/z Spectrum type
CeHoCINs™ 186.0541 | bbCID
CsHeNs'™ 108.0556 | bbCID
DEET 134-62-3 7.82 191.131 Ci2HzNO
Ci2HisNO™ 192.1383 | FullScan
CsH,O™ 119.0491 | bbCID
Demeton-S 126-75-0 8.45 89.0419 CaHoS™
CaHoS™ 89.0419 | FullScan
CaHoS™ 89.0419 | FullScan
Demeton-S 126-75-0 8.45 89.0419 | C4HoS™
C4HoS™ 89.0419 | FullScan
CaHoS™ 89.0419 | bbCID
Desmetryn 1014-69-3 6.61 213.1048 | CgH1sNsS
CgHqsNsS™ 214.1121 | FullScan
CsHaN3™ 82.04 bbCID
CsH1oNsS™ 172.0651 | bbCID
Dichlofenthion 97-17-6 12.1 313.97 CioH13Cl>03PS
CioH14Cl,05PS™ 314.9773 | FullScan
CioH14Cl,05PS™ 316.9744 | FullScan
CeHeCl,03PS™ 258.9147 | bbCID
Difenoxuron 14214-32-5 |7.97 286.1317 | CigH1sN2O3
CisH19N,03™ 287.139 | FullScan
C,H,0,™ 123.0441 | bbCID
Dimefuron 34205-21-5 (8.44 338.1146 | CisH1sCIN4O3
CisH20CIN,O5™ 339.1218 | FullScan
CisH20CIN,O3™ 341.1194 | FullScan
CsHgNO™ 72.0444 | bbCID
Dimethachlor 50563-36-5 |(8.13 255.1026 | Ci3H1gCINO,
Ci3H1oCINO,™ 256.1099 | FullScan
Ci3H1oCINO,™ 258.1073 | FullScan
Ci2HisCINO™ 224.0837 | FullScan
Dimethirimol 5221-53-4 5.52 209.1528 | CH19N3O
M+nH Ci1H20Ns0™ 210.1601 | FullScan
71.06 CsHsN,™ 71.0604 | bbCID
140.107 CgHiaNO™ 140.107 | bbCID
Dinotefuran 165252-70-0 | 3.67 202.1066 | C7H14N4O3
C7H1sN4,O3™ 203.1139 | FullScan
CsHoNs™ 87.0791 |bbCID
CoH/Ns™ 73.0634 | bbCID
Dioxacarb 6988-21-2 4.92 223.0845 | C11H13NO4
CiiH1aNOg™ 224.0917 | FullScan
CoHnOs™ 167.0703 | FullScan

Page 7 of 22




Compound CAS RT (min) | Mass (Da) | lon formula m/z Spectrum type
C7H,0,™ 123.0441 | bbCID
Dodine 10/3/2439 10.83 228.2434 | CisH3oNs™
CizHsoN3s™ 228.2434 | FullScan
CsHsO™ 60.057 bbCID
Edifenphos 17109-49-8 | 10.56 310.0251 | Ci4H4s02PS;,
CiaH1602PS,™ 311.0324 | FullScan
CeHsS™ 109.0106 | bbCID
CeH/S™ 111.0263 | bbCID
EPTC 759-94-4 10.15 189.1187 | CoH1sNOS
CoH20NOS™ 190.126 | FullScan
CoHyoNOS™ 191.1289 | FullScan
Esprocarb 85785-20-2 |11.93 265.15 CisH23NOS
CisH24NOS™ 266.1573 | FullScan
C/H™ 91.0542 | bbCID
Ethiofencarb-sulfone 53380-23-7 |4.54 257.0722 | CyyH1sNO4S
CiiH16NQ4S™ 258.0795 | FullScan
CoH1305S™ 201.058 | FullScan
Ethiofencarb-sulfoxide |53380-22-6 |4.63 241.0773 | CyH1sNOsS
Ci1H16NO3S™ 242.0845 | FullScan
CoH130,5™ 185.0631 | FullScan
C,H,0™ 107.0491 | bbCID
Ethirimol 23947-60-6 |5.52 209.1528 | CH19N3O
Ci1H20N3O™ 210.1601 | FullScan
CgHiaNO™ 140.107 | bbCID
CsHgNO™ 98.06 bbCID
Ethoprophos 13194-48-4 |9.83 242.0564 | CgHq90,PS;
CgH200,PS,™ 243.0637 | FullScan
H,0,PS™ 96.9508 | bbCID
H40,PS,"™ 130.9385 | bbCID
Etofenprox 80844-07-1 |14 394.2377 | CysH3NOs™
CasH3,NO3s™ 394.2377 | FullScan
CasH270,™ 359.2006 | FullScan
CipH, O™ 177.1274 | bbCID
Etoxazole 153233-91-1 | 12.77 359.1697 | CxH23F2NO>
Ca1H24F2NO,™ 360.177 | FullScan
141.0145 | bbCID
Fenchlorphos 299-84-3 11.95 319.8997 | CgHsCl;03PS
CgHoCl303PS™ 322.9041 | FullScan
CgHoCls03PS™ 320.907 | FullScan
Fenothiocarb 62850-32-2 (10.2 253.1137 | Ci3H1sNO,S
CisH20NO,S™ 254.1209 | FullScan
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Compound CAS RT (min) | Mass (Da) | lon formula m/z Spectrum type

CsHgNO™ 72.0444 | bbCID
Fenoxaprop-ethyl 66441-23-4 |11.73 361.0717 | CigH16CINOs

CigH17CINOs™ 362.079 | FullScan

CigH17CINOs™ 364.0768 | FullScan

CisHy#CINOs™ 288.0422 | bbCID
Fenpiclonil 74738-17-3 (8.4 235.9908 | C1HeCloN,

CyH;CILN,™ 236.9981 | FullScan

CyH;CILN,™ 238.9952 | FullScan

CyH,CIN,™ 202.0292 | bbCID
Fenuron 101-42-8 4.86 164.095 CoH12N,0

CoHizN,O™ 165.1022 | FullScan

CsHgNO™ 72.0444 | bbCID
Fipronil-sulfide 120067-83-6 | 10.36 419.9438 | Ci2HaCloFsNaS

CizHsCloFsN,S™ 420.9511 | FullScan

Ci2HsCloFgN,S™ 422.9482 | FullScan
Flamprop-isopropyl 52756-22-6 |10.6 363.1037 | Ci9H15CIFNO3

CioH20CIFNO3™ 364.111 | FullScan

CioH20CIFNO3™ 366.1088 | FullScan

C;HsO™ 105.0335 | bbCID
Flonicamid 158062-67-0 | 4.12 229.0463 | CoHgF3NsO

CoH7F3N3O™ 230.0536 | FullScan

CeHsFsN™ 148.0369 | bbCID

CgHgF3N,O™ 203.0427 | bbCID
Fluacrypyrim 229977-93-9 | 11.27 205.0859 | Ci;H4305™

Ci2H1303™ 205.0859 | FullScan

CioHoO™ 145.0648 | FullScan
Flumetsulam 98967-40-9 |4.77 325.0445 | Ci2HoF2Ns505S

Ci2H10F2Ns0,S™ 326.0518 | FullScan

CeHsF,N™ 129.0385 | bbCID
Flumioxazin 103361-09-7 | 8.38 354.1016 | CigH1sFN2O4

CioH16FN20,™ 355.1089 | FullScan

CigH16FN205™ 327.1139 | bbCID
Fluometuron 2164-17-2 7.22 232.0823 | CioHn1F3N2O

CioH12FsN,O™ 233.0896 | FullScan

CsHeNO™ 72.0444 | bbCID
Foramsulfuron 173159-57-4 | 7.18 452.1114 | Ci7H20N605S

Ci7H21NgO,S™ 453.1187 | FullScan

Ci7H20NsNaO,S™ 475.1006 | FullScan

C;HgN3s05™ 182.056 | bbCID
Forchlorfenuron 68157-60-8 |8.01 247.0512 | Ci2H10CINSO

Ci2HnCIN;O™ 248.0585 | FullScan
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Compound CAS RT (min) | Mass (Da) | lon formula m/z Spectrum type

Ci2H#CIN;O™ 250.0559 | FullScan

CsHeCIN,™ 129.0214 | bbCID
Furalaxyl 57646-30-7 |8.72 301.1314 | Cy7H1gNO,

Ci7H20NO4™ 302.1387 | FullScan

CieH1sNO3s™ 270.1125 | FullScan

CsH30.™ 95.0128 |bbCID
Furathiocarb 65907-30-4 |11.97 382.1562 | C1gH26N,05S

CigH27N20sS™ 383.1635 | FullScan

CioHnO,S™ 195.0474 | bbCID
Furilazole 121776-33-8 | 7.31 219.9927 | CgHsClLNO,™

CgHsCl,NO,™ 219.9927 | FullScan

CsHgN™ 82.0651 |bbCID
Hexaflumuron 86479-06-3 |11.52 | 482.9708 | CigHsCl,FsN,NaOs™

CisHsCl2FsN2NaOs™ | 482.9708 | FullScan

CisHsCl2FsN2NaOs™ | 484.9682 | FullScan
Imazamox 114311-32-9 | 5.28 305.1376 | CisH1oN3O4

CisH20N30,™ 306.1448 | FullScan

CsHiN™ 86.0964 | bbCID

CgHgN,05™ 193.0608 | bbCID

CiaHi7N205™ 261.1234 | bbCID
Imazapyr 81334-34-1 |4.73 261.1113 | Cy3HisN3sOs

CizH16N305™ 262.1186 | FullScan

C7HsN,0,™ 149.0346 | bbCID

Ci2H13NL0,™ 217.0972 | bbCID
Imazaquin 81335-37-7 |6.78 311.127 | CyyHiN3Os

CizH1eN3Os™ 312.1343 | FullScan

CnH7N,0,™ 199.0502 | bbCID

CisH1sN202™ 267.1128 | bbCID
Isopropalin 33820-53-0 |13.04 |309.1689 |CisH2sN304

CisH24N30,™ 310.1761 | FullScan

CoH12N30,™ 226.0822 | bbCID

CoH1oN305™ 208.0717 | bbCID
Isoxaben 82558-50-7 |9.12 332.1736 | CigH24N;04

CigH2sN204™ 333.1809 | FullScan

CoHs0O5™ 165.0546 | bbCID
Isoxathion 18854-01-8 |10.86 |313.0538 | CisHisNO4PS

CizHi7NO4PS™ 314.061 |FullScan

H3O05PS™ 113.9535 | bbCID

C;HsO™ 105.0335 | bbCID
Lenacil 8/1/2164 7.83 234.1368 | Ci3H1sN,0;

CizH1oN,0,™ 235.1441 | FullScan
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Compound CAS RT (min) | Mass (Da) | lon formula m/z Spectrum type

C7HsN,0,™ 153.0659 | bbCID

CsHsN202™ FullScan
Leptophos 21609-90-5 (13.43 409.87 CizH10BrCl,0,PS

Ci3H41BrCl,0,PS™ 412.8748 | FullScan

Ci3H41BrCl,0,PS™ 410.8772 | FullScan

C;HsOPS™ 171.0028 | bbCID
Mefenacet 73250-68-7 |(9.49 298.0776 | CigH1aN202S

CisH1sN20,5™ 299.0849 | FullScan

CoHioNO™ 148.0757 | bbCID

CgHioN™ 120.0808 | bbCID
Mepronil 55814-41-0 |9.22 269.1416 | Ci7H19NO;

Ci7H20NOL™ 270.1489 | FullScan

CsH,O™ 119.0491 | bbCID
Metamitron 41394-05-2 |4.95 202.0855 | CioH10N4O

CioHnN,O™ 203.0927 | FullScan

CoHnNg™ 175.0978 | bbCID
Methoprene 40596-69-8 |12.88 279.2319 | CigH3:0,™

CigH3:0,™ 279.2319 | FullScan

CioH1s™ 135.1168 | bbCID
Metolachlor 51218-45-2 [(9.94 283.1339 | CisH2,CINO,

CisH23CINO,™ 284.1412 | FullScan

CisH1oCINO™ 252.115 | bbCID

CiaHigN™ 176.1434 | bbCID
Metosulam 139528-85-1 | 6.84 417.0065 | Ci14H13CIaNs04S

CiaH14ClaN50,S™ 418.0138 | FullScan

CiaH14ClaN50,S™ 420.011 | FullScan

C;H,CI,N™ 174.995 | bbCID
Metoxuron 19937-59-8 |5.75 228.0666 | CioH13CIN,O,

CioH14CIN,O,™ 229.0738 | FullScan

CioH14CIN,O,™ 231.0711 | FullScan

CsHgNO™ 72.0444 | bbCID
Monuron 150-68-5 6.3 198.056 CsHuCIN,O

CoH12CIN,O™ 199.0633 | FullScan

CoH12CIN,O™ 201.0605 | FullScan

CsHeNO™ 72.0444 | bbCID
Naled 300-76-5 8.02 377.7826 | C4H7Br,Cl,04P

C4HsgBr,Cl,04P™ 380.7876 | FullScan

C4HsgBr,Cl,04P™ 382.7853 | FullScan

CoHgO4P™ 127.0155 | bbCID
Neburon 555-37-3 10.26 274.064 | Ci2H16CIN2O

Ci2H7CILN,O™ 275.0712 | FullScan
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Compound CAS RT (min) | Mass (Da) | lon formula m/z Spectrum type

Ci2H47CIoN,O™ 277.0684 | FullScan

CsHiaN™ 88.1121 |bbCID
Nitenpyram 150824-47-8 | 3.88 270.0884 | CH1sCIN4O,

Ci1H16CIN4OL™ 271.0956 | FullScan

Ci1H16CIN4OL™ 273.093 | FullScan

CeHsCIN™ 126.0105 | bbCID
Novaluron 116714-46-6 | 11.65 515.0015 | Cy;HoCIFsN2NaO,™

Ci7HoCIFgN,NaO,™ | 515.0015 | FullScan

Ci7HoCIFgN;NaO,™ | 516.9992 | FullScan

C;HeF,NO™ 158.0412 | bbCID
Orbencarb 34622-58-7 |10.95 257.0641 | Ci;Hq6CINOS

Ci2H47CINOS™ 258.0714 | FullScan

Ci2H47CINOS™ 260.0686 | FullScan

C;HeCI™ 125.0153 | bbCID
Oxadiargyl 39807-15-3 (10.84 358.072 CisHqsClN305™

CisH1sCl2N303™ 358.072 | FullScan

CisH1sCl2N303™ 360.0693 | FullScan
Oxadiazon 19666-30-9 |12.1 344.0694 | CisHq5CloN205

CisH1sCl2N205™ 345.0767 | FullScan

CisH1sCl2N205™ 347.074 |FullScan
Paraoxon-methyl 950-35-6 5.94 247.0246 | CgH1oNOgP

CsHnNOgP™ 248.0319 | FullScan

CgHnO4P™ 202.0389 | bbCID
Pebulate 1114-71-2 11.1 203.1344 | CioHNOS

CioH22NOS™ 204.1417 | FullScan

CsHgNO™ 72.0444 | bbCID
Penoxsulam 219714-96-2 | 7.14 483.0636 | CigH14aFsNsOsS

CieH1sFsNsOsS™ 484.0709 | FullScan

C7HeNsO,™ 195.0751 | bbCID
Promecarb 2631-37-0 9.02 207.1259 | Ci3H17NO;

Ci2H1sNOL™ 208.1332 | FullScan

CsH,O™ 109.0648 | bbCID

CioH1s0™ 151.1117 | FullScan
Prometon 1610-18-0 6.98 225.159 CioH1sNsO

CioH20NsO™ 226.1662 | FullScan

C4HgNsO™ 142.0723 | bbCID

CsH1aNsO™ 184.1193 | bbCID
Propazine 139-40-2 8.63 229.1094 | CoH16CINs

CoH17CINs™ 230.1167 | FullScan

CoH17CINs™ 232.1139 | FullScan

CsHsCINS™ 146.0228 | bbCID
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Compound CAS RT (min) | Mass (Da) | lon formula m/z Spectrum type

CeHnCINs™ 188.0697 | bbCID
Propetamphos 31218-83-4 |9.34 156.0243 | CsHNO,PS™

CsH»NO,PS™ 156.0243 | FullScan

CsHoNOPS™ 138.0137 | bbCID

CHsNOPS™ 109.9824 | bbCID
Propetamphos 31218-83-4 (9.34 156.0243 | C3HiNO,PS™

CsH»NO,PS™ 156.0243 | FullScan

CsHoNOPS™ 138.0137 | bbCID

CHsNOPS™ 109.9824 | bbCID

CsH#NO,PS™ 156.0243 | bbCID
Propoxycarbazone 145026-81-9 | 6.5 398.0896 | CisH1sN4O5S

CisH1oN4,075™ 399.0969 | FullScan

CsHgN3O,™ 116.0455 | bbCID

CsH;0,S™ 199.006 | bbCID

CeH12N30,™ 158.0924 | bbCID
Pyraflufen-ethyl 129630-19-9 | 10.57 412.0204 | Ci5Hq3ClyF3N,04

CisH14Cl2F3N,04™ 413.0277 | FullScan

CisH14Cl2F3N,04™ 415.0251 | FullScan

Ci2HsCl,FsN,0,™ 338.9909 | bbCID
Pyributicarb 88678-67-5 |12.23 330.1402 | CigH22N20,5S

CigH23N,0,5™ 331.1475 | FullScan

CgHoN,OS™ 181.043 | bbCID

CeHsNO™ 108.0444 | bbCID
Pyrifenox 88283-41-4 |9.46 294.0327 | Ci4H12CILN,O

CiaH13CIN,O™ 295.0399 | FullScan

CiaH13CIN,O™ 297.0372 | FullScan

CeHsN™ 93.0573 | bbCID
Pyrimidifen 105779-78-0 | 12.14 377.187 C20H258CIN30,

Ca0H29CIN3O,™ 378.1943 | FullScan

Ca0H29CIN3O,™ 380.1921 | FullScan

CsHnCINs™ 184.0636 | bbCID
Pyroquilon 57369-32-1 |6.67 173.0841 | C4H»nNO

CnH2NO™ 174.0913 | bbCID

CsH/N™ 117.0573 | bbCID

CoHioN™ 132.0808 | bbCID
Quinclorac 84087-01-4 |5.81 240.9697 | CioHsCI;NO,

CioHsClLNO,™ 241.977 | FullScan

CioHsCILNO,™ 243.9742 | FullScan

CioH4ClLNO™ 223.9664 | bbCID
Quinoxyfen 124495-18-7 | 12.4 306.9967 | CisHgCI,FNO

CisHoCI,FNO™ 308.004 | FullScan
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Compound CAS RT (min) | Mass (Da) | lon formula m/z Spectrum type

CisHsCl,FNO™ 310.0012 | FullScan

CisHoCl,FNO™ 308.004 | bbCID
Rotenone 83-79-4 10.2 394.1416 | Cy3H2206

Ca3H3306™ 395.1489 | FullScan

CiaH130,™ 213.091 | bbCID

CyHq205™ 192.0781 | bbCID
Sebuthylazine 7286-69-3 8.87 229.1094 | CoH16CINs

CoH1,CINs™ 230.1167 | FullScan

CoH17CINs™ 232.1139 | FullScan

CsHoCINs™ 174.0541 | bbCID
Simetryn 1014-70-6 6.57 213.1048 | CgH1sNsS

CgHqsNsS™ 214.1121 | FullScan

CaHeNs™ 96.0556 | bbCID

CaH,N5™ 68.0243 | bbCID
Sulfometuron-methyl 74222-97-2 |6.69 364.0841 | CisH1N4OsS

CisHizN4O0sS™ 365.0914 | FullScan

C;HgN3O™ 150.0662 | bbCID
Sulprofos 35400-43-2 (12.41 322.0285 | Ci2H1902PSs

Ci2H200,PS;5™ 323.0358 | FullScan

C;HgO,PS,™ 218.9698 | bbCID

C;H,0s™ 139.0212 | bbCID
Tebuthiuron 34014-18-1 (6.81 228.1045 | CoHq6N4OS

CoHy7N4OS™ 229.1118 | FullScan

CoH17N40OS™ 230.1142 | FullScan
Temephos 3383-96-8 12.16 465.9897 | Ci6H2006P,S3

Ci6H2106P,S3™ 466.997 | FullScan

CisH1706P2S,™ 418.9936 | bbCID

C,Hs0,PS™ 124.9821 | bbCID
Terbacil 5902-51-2 6.75 161.0112 | CsHeCIN,O,™

CsHeCIN,O,™ 161.0112 | FullScan

CsHsCINO,™ 143.9847 | bbCID

CsHsCIN™ 87.9949 | bbCID
Terbumeton 33693-04-8 |(7.12 225.159 CioH1sNsO

CioH20NsO™ 226.1662 | FullScan

CeH12NsO™ 170.1036 | bbCID

C4HgN;O™ 114.0662 | bbCID
Terbuthylazine 5915-41-3 8.87 229.1094 | CoH16CINs

CoH17CINs™ 230.1167 | FullScan

CoH17CINs™ 232.1139 | FullScan

CsHoCINs™ 174.0541 | bbCID
Tetramethrin 7696-12-0 11.98 331.1784 | CigH2sNO,
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Compound CAS RT (min) | Mass (Da) | lon formula m/z Spectrum type

CigH26NO™ 332.1856 | FullScan

CioH26NO,™ 333.1889 | FullScan
Thidiazuron 51707-55-2 |6.65 220.0419 | CoHgN4,OS

CoHoN,OS™ 221.0492 | FullScan

CaHaN3S™ 102.012 | bbCID
Thiobencarb 28249-77-6 |10.95 257.0641 | Ci2H16CINOS

Ci2H7CINOS™ 258.0714 | FullScan

Ci2H7CINOS™ 260.0686 | FullScan

CsHeCI™ 125.0153 | bbCID
Tribenuron-methyl 101200-48-0 | 7.75 395.09 CisH17NsO6S

CisH1gNs06S™ 396.0972 | FullScan

0 181.072 | bbCID

CeHuN,O™ 155.0927 | bbCID
Trifloxysulfuron 145099-21-4 | 7.69 437.0617 | Ci4H14FsNsOgS

CiaH1sF3N506S™ 438.069 | FullScan

C;HgN3s05™ 182.056 | bbCID
Triflumizole 68694-11-1 (11.51 345.0856 | CisHqsCIF3N3O

CisH16CIFsN3O™ 346.0929 | FullScan

Ci2H12CIFsNO™ 278.0554 | FullScan

CaHoO™ 73.0648 | bbCID
Triforine 26644-46-2 | 8.27 387.9106 | CoH1,ClsNsO™

CoH12ClgNsO™ 389.9077 | FullScan

CioH14ClgN4NaO,™ | 454.914 | FullScan

CoH12ClgNsO™ 387.9106 | bbCID
Trinexapac-ethyl 95266-40-3 | 7.99 252.0998 | Ci3H160s5

CizHy705™ 253.1071 | FullScan

CisHq705™ 254.1105 | FullScan
Warfarin 81-81-2 9.18 308.1049 | CigH1604

CigHq1704™ 309.1121 | FullScan

CigHnOs™ 251.0703 | bbCID
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2. Results

Data were processed using the TASQ software. For each analyte (including its qualifiers) an
individual score is displayed and summarized as MRSQ score. The capital letters stand for mass
accuracy (M), retention time (R), isotope pattern fit (mSigma value; S), and qualifier ions
(presence and ion ratio quality; Q). MRSQ are used to assign a rating and color to each of the
mentioned parameters.

The retention time accuracy is measured by the difference between the expected and measured
retention time. ARt was checked for all compounds at all levels. The mass accuracy is measured
by the difference between the calculated and measured m/z value (in mDa or ppm). Am/z of +5
ppm were accepted. The isotopic peak pattern fit (mSigma value) is a quality factor obtained
from the difference between the theoretical and measured isotopic patterns. Height/area values
are indicators of real chromatographic peaks. Additionally, the presence or not of qualifiers with
ion ratio values are also displayed. Figure 1 shows the Am/z of the principal ion for each analyte
detected in the cereal samples spiked at 0.005 mg/kg. In the case were Am/z of the principal ion
was slightly higher than 5, the mass accuracy of other detected ions was checked. Figure 2 shows
the ARt which was between 0.5 min for all successfully validated analytes.

An SDL of 0.005 mg/kg was achieved for 75 compounds. An SDL of 0.01 mg/kg was obtained for
12 compounds, and an SDL of 0.02 mg/kg was obtained for other 12 compounds. A total of 27
compounds were not successfully validated at any of the spiked levels. Table 3 shows the SDL of
the successfully validated compounds. Table 4 shows the list of compounds not successfully
validated.

Figure 1: Am/z of the principal ion for the 72 analysed detected in the 25 cereal samples spiked
at 0.005 mg/kg. Only Am/z of less than + 5ppm were accepted.
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Figure 2: ARt of the 72 analysed detected in the 25 cereal samples spiked at 0.005 mg/kg.

Table 3: SDL of the studied compounds

Compounds
Alachlor

Ametryn
Bensulfuron-methyl
Bifenazate
Bioresmethrin
Bixafen

Bromacil
Butocarboxim
Butralin

Buturon
Carfentrazone-ethyl
Chlorbromuron
Chlorotoluron
Chlorsulfuron
Chromafenozide
Clodinafop-propargyl

SDL
mg/kg)
0.005
0.005
0.005
0.005
0.005
0.01
0.005
0.01
0.02
0.005
0.005
0.005
0.005
0.02
0.005
0.005
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Coumaphos
Crufomate
Cyanazine
Cyanophos
Cyflufenamid
Cymoxanil
Cyprazin
DEET
Demeton-S
Desmetryn
Dichlofenthion
Difenoxuron
Dimefuron
Dimethachlor
Dimethirimol
Dioxacarb
Dodine
Edifenphos
EPTC
Esprocarb

Ethiofencarb-sulfone
Ethiofencarb-sulfoxide

Ethirimol
Ethoprophos
Etoxazole
Fenothiocarb
Fenoxaprop-ethyl
Fenpiclonil
Fipronil-sulfide
Flamprop-isopropyl
Flonicamid
Fluacrypyrim
Fluometuron
Forchlorfenuron
Furalaxyl
Furathiocarb
Furilazole
Isopropalin
Isoxaben
Isoxathion
Lenacil
Mefenacet
Mepronil
Metamitron
Methoprene

0.005
0.005
0.005
0.02
0.005
0.02
0.005
0.005
0.005
0.005
0.02
0.005
0.005
0.005
0.02
0.02
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.01
0.02
0.005
0.005
0.02
0.005
0.01
0.005
0.005
0.005
0.005
0.005
0.005
0.02
0.005
0.005
0.005
0.005
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Metolachlor
Metoxuron
Monuron
Neburon
Nitenpyram
Novaluron
Orbencarb
Oxadiargyl
Oxadiazon
Paraoxon-methyl
Pebulate
Penoxsulam
Promecarb
Prometon
Propazine
Pyraflufen-ethyl
Pyributicarb
Pyrifenox
Pyrimidifen
Pyroquilon
Quinoxyfen
Rotenone
Sebuthylazine
Simetryn

Sulfometuron-methyl

Sulprofos
Tebuthiuron
Temephos
Terbacil
Terbumeton
Terbuthylazine
Tetramethrin
Thidiazuron
Thiobencarb

Tribenuron-methyl

Trifloxysulfuron
Triflumizole
Warfarin

Table 4: List of compounds not successfully validated

Compounds

0.005
0.005
0.005
0.005
0.02
0.02
0.005
0.005
0.005
0.005
0.005
0.01
0.005
0.01
0.005
0.005
0.005
0.005
0.005
0.01
0.005
0.005
0.005
0.01
0.005
0.005
0.005
0.01
0.01
0.005
0.005
0.005
0.01
0.005
0.005
0.01
0.005
0.005

SDL
mg/kg)
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Alachlor

Ametryn
Bensulfuron-methyl
Bifenazate
Bioresmethrin
Bixafen

Bromacil
Butocarboxim
Butralin

Buturon
Carfentrazone-ethyl
Chlorbromuron
Chlorotoluron
Chlorsulfuron
Chromafenozide
Clodinafop-propargyl
Coumaphos
Crufomate
Cyanazine
Cyanophos
Cyflufenamid
Cymoxanil

Cyprazin

DEET

Demeton-S
Desmetryn
Dichlofenthion
Difenoxuron
Dimefuron
Dimethachlor
Dimethirimol
Dioxacarb

Dodine

Edifenphos

EPTC

Esprocarb
Ethiofencarb-sulfone
Ethiofencarb-sulfoxide
Ethirimol
Ethoprophos
Etoxazole
Fenothiocarb
Fenoxaprop-ethyl
Fenpiclonil
Fipronil-sulfide

0.005
0.005
0.005
0.005
0.005
0.01
0.005
0.01
0.02
0.005
0.005
0.005
0.005
0.02
0.005
0.005
0.005
0.005
0.005
0.02
0.005
0.02
0.005
0.005
0.005
0.005
0.02
0.005
0.005
0.005
0.02
0.02
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.01
0.02
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Flamprop-isopropyl
Flonicamid
Fluacrypyrim
Fluometuron
Forchlorfenuron
Furalaxyl
Furathiocarb
Furilazole
Isopropalin
Isoxaben
Isoxathion
Lenacil
Mefenacet
Mepronil
Metamitron
Methoprene
Metolachlor
Metoxuron
Monuron
Neburon
Nitenpyram
Novaluron
Orbencarb
Oxadiargyl
Oxadiazon
Paraoxon-methyl
Pebulate
Penoxsulam
Promecarb
Prometon
Propazine
Pyraflufen-ethyl
Pyributicarb
Pyrifenox
Pyrimidifen
Pyroquilon
Quinoxyfen
Rotenone
Sebuthylazine
Simetryn
Sulfometuron-methyl
Sulprofos
Tebuthiuron
Temephos
Terbacil

0.005
0.005
0.02
0.005
0.01
0.005
0.005
0.005
0.005
0.005
0.005
0.02
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.02
0.02
0.005
0.005
0.005
0.005
0.005
0.01
0.005
0.01
0.005
0.005
0.005
0.005
0.005
0.01
0.005
0.005
0.005
0.01
0.005
0.005
0.005
0.01
0.01
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Terbumeton
Terbuthylazine
Tetramethrin
Thidiazuron
Thiobencarb
Tribenuron-methyl
Trifloxysulfuron
Triflumizole
Warfarin

Alanycarb
Allethrin
Asulam
Butocarboxim_sulfoxid
Chlorbufam
Chlorfluazuron
Cyclanilide
Dinotefuran
Etofenprox
Fenchlorphos
Fenuron
Flumetsulam
Flumioxazin

5 References

0.005
0.005
0.005
0.01
0.005
0.005
0.01
0.005
0.005

Foramsulfuron
Hexaflumuron
Imazamox
Imazapyr
Imazaquin
Leptophos
Metosulam
Naled
Propetamphos
Propoxycarbazone
Quinclorac
Triforine
Trinexapac-ethyl

1. EN 15662:2008. Foods of plant origin - Determination of pesticide residues using GC-MS
and/or LC-MS/MS following acetonitrile extraction/partitioning and clean-up by dispersive
SPE - QUEChERS-method

2. Method Validation and Quality Control Procedures for Pesticide Residue Analysis in Food and
Feed, Document No. SANTE/11312/2021.
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