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1.LCMS™-3030 (Quadrupole Time-Of-Flight Mass Spectrometer)

Liquid Chromatograph Mass Spectrometer, LCMS™-9030

UHPLC-Q-TOF 2 0|8¢ TRas2f A3E|'d 24 Y

Screening and Quantitative Method for Multiresidue Analysis of
Pesticides by UHPLC-Q-TOF with Data Independent Acquisition
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Data Independent Acquisition (DIA)&HE 0|-&5tRULCE.
MS HaHH2l= 140-925 Da, DIA-MS/MS Z& He|= 65-
925 Daf & MH3ICt. M7L0|2(precursor ion)2| ZL2 20
Da Xt0|E 1, (m/z 550 O|RE{= 35 Da X}0]) 31712]
DIA-MS/MS &% AMS 3510 & 7| A2k (total cycle
time) 0.875 X & H|0|E{& FsIUCt
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Liquid Chromatography
System : Nexera™ X2
Column . Restek Raptor Biphenyl

(2.1x100 mm., 2.7 ym)

: 2 mM Ammoniumn formate,

Mobile phase A 0.004% Formic acid in water

: 2 mM Ammoniumn formate,

Mobile phase B 0.004% Formic acid in methanol

: 0.4 mL/min (0-11.5 min, 13.01-15 min)

Flow rate 0.6 mL/min (11.51-13 min)
Column temp. :35°C
Injection volume © 2L

2 3%B (0 min) - 10%B (1 min) - 55%B (3 min)

Gradient (min) 100%B (10.5-12.25 min) - 3%B (12.26-15 min)

Mass spectrometry

System : LCMS™-9030 (Q-TOF)
Interface . Electrospray (ESI)

Interface voltage . Positive 1.5 kV, Negative -1.5 kV
Data acquisition : MS, DIA-MS/MS

Nebulizing gas : 3L/min

Drying gas : 10 L/min

Heating gas 1 10 L/min

Interface temp. 1300 C

DL temp. 1 250°C

Heat block temp. 1400 C

Collision energy : 5-55 V (CE 30V, CE spread 25V)
CID gas : 190 kPa
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Area(x100,000) Area(x100,000) Area(x1,000,000) Area(x100,000)
507 2.0
1.04 .
1.59
2.54
2.54 0.54 1.04
Cycloprothrin Methamidophos Spirodiclofen 0.5 Pyridate
r2=0.9999 2209998 r?=0.9995 r2=0.9995
0. T T 0. T T 0. T T 0. T T
0 100 Conc. 0 100 Conc. 0 100 Conc. 0 100 Conc.
Area(x100,000) Area(x100,000) o, rea(x100,000) Area(x1,000,000)
1.54 '
1.04
5.01
1.0
2.54 0.54
0'5- . A
Chlorfluazuron Fomesafen Tiadinil
r2=0.9997 r2=0.9999 r2=0.9997
0. : : 0.0-¥ : : 0. : :
0 100 Conc. 0 100 Conc. 0 100 Conc.
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4.0e4
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(a) Single stage spectrum, (b) MS/MS Spectrum
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. Compound

Abamectin Bla
Acephate
Acequinocy!
Acetamiprid
Acibenzolar acid
Acibenzolar-S-methy!
Aldicarb

Allethrin
Ametoctradin
Amisulbrom
Amitraz

Asulam
Azamethiphos
Azinphos-methy!
Azoxystrobin
Benalaxyl
Bendiocarb
Bensulide
Bentazone
Benthiavalicarb-isopropy!
Benzobicyclon
Benzoximate
Benzyladenine
Bioresmethrin
Bispyribac-Sodium
Bistrifluron
Bitertanol

Bixafen

Bromacil
Butocarboxim
Cafenstrole
Carbaryl
Carbendazim
Carbetamide
Carbofuran
Carbofuran-3-hydroxy
Carpropamid
Carpropamide
Chlorantraniliprole
Chlorfenvinphos
Chlorfluazuron
Chloridazone
Chlorobenzuron
Chlorotoluron
Chloroxuron
Chromafenozide
Clethodim
Clethodim sulfone
Clethodim sulfoxide
Clofentezine
Clomeprop
Clothianidin
Crotoxyphos
Crufomate
Cyanazine
Cyantraniliprole
Cyazofamid
Cyclaniliprole
Cycloate
Cycloprothrin
Cyclosulfamuron
Cyenopyrafen
Cyflumetofen
Cymoxanil
Cyproconazole
Cyromazine
Daimuron
Demeton-S
Demeton-S-Methyl

Demeton-S-methyl-sulfone

Demeton-S-sulfone
Demeton-S-sulfoxide
Dichlorvos
Diclosulam
Diflubenzuron
Dimethoate
Dinotefuran
Disulfoton
Disulfoton sulfone
Disulfoton sulfoxide
Diuron

Dodine

Emamectin B1a
Esprocarb
Ethaboxam(EBX)
Ethiofencarb
Etofenprox

Etrimfos
Famoxadone
Fenamiphos
Fenamiphos-sulfone
Fenamiphos-sulfoxide
Fenazaquin
Fenhexamid
Fenoxaprop-P-ethyl
Fenoxycarb
Fenpyroximate
Fensulfothion
Fentrazamide
Ferimzone

Formula
C48H72014
C4H10NO3PS
C24H3204
C10H11CIN4
C7H4N202S
C8H6N20S2
C7H14N202S
C19H2603
C15H25N5
C13H13BrFN504S2
C19H23N3
C8H10N204S
C9H10CIN205PS
CT10H12N303PS2
C22H17N305
C20H23N03
C11H13NO4
C14H24N0O4PS3
C10H12N203S
C18H24FN303S
C22H19Cl04S2
C18H18CINOS
C12H11INS
C22H2603
C19H17N4Na08
C16H7CIF8N202
C20H23N302
C18H12CI2F3N30
C9H13BrN202
C7H14N202S
C16H22N403S
C12H11NO2
C9HIN302
C12H16N203
C12H15N0O3
C12H15N04
C15H18CI3NO
C15H18CI3NO
C18H14BrCI2N502
C12H14CI304P
C20H9CI3F5N303
C10H8CIN30
C14H10CI2N202
C10H13CIN20
C15H15CIN202
C24H30N203
C17H26CINO3S
C17H26CINO5S
C17H26CINO4S
C14H8CI2N4
C16H15CI2NO2
C6H8CIN502S
C14H1906P
C12H19CINO3P
C9H13CIN6
C19H14BrCIN602
C13H13CIN402S
C21H17Br2CI2N502
C11H21NOS
C26H21CI2NO4
C17H19N506S
C24H31N302
C24H24F3N04
C7H10N403
C15H18CIN30
C6H10N6
C17H20N20
C8H1903PS2
C6H1503PS2
C6H1505PS2
C8H1905PS2
C8H1904PS2
C4H7CI204P
C13H10CI2FN503S
C14H9CIF2N202
C5H12NO3PS2
C7H14N403
C8H1902PS3
C8H1904PS3
C8H1903PS3
C9H10CI2N20
C15H33N302
C49H75N013
C15H23NOS
C14H16N40S2
C11H15NO2S
C25H2803
C10H17N204PS
C22H18N204
C13H22NO3PS
C13H22NO5PS
C13H22N04PS
C20H22N20
C14H17CI2NO2
C18H16CINOS
C17H19NO4
C24H27N304
C11H1704PS2
C16H20CIN502
C15H18N4

lonization
M+NH4
M+H
M+NH4
M+H
M-H
M+H
M+NH4
M+H
M+H
M+H
M+H
M+H
M+H
M+H
M+H

392.1610
304.1136
336.1035
320.1085
307.1810
302.0715
362.0795
302.1392
422.2080
309.0384
350.1384
255.1610
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NAQS

NO.
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

139
140
141
142

144
145

147
148
149
150
151
152
153
154
155
156

158
159

161
162
163
164
165
166
167

169
170
171
172
173
174
175
176
177
178
179
180
181

183
184
185
186
187
188
189
190
191
192

194
195
196
197

199
200

Compound
Flazasulfuron
Flonicamid
Fluazinam
Flubendiamide
Fludioxonil
Flufenacet
Flufenoxuron
Fluometuron
Fluopicolide
Flupoxam
Flupyradifurone
Fluridone
Flusulfamide
Fluthiacet-methy!
Flutolanil
Flutriafol
Fluxametamide
Fomesafen
Foramsulfuron
Forchlorfenuron
Fosthiazate
Furathiocarb
Gibberellic acid
Halosulfuron-methy!
Haloxyfop
HEMA
Hexaconazole
Hexaflumuron
Hexazinone
Imazalil
Imibenconazole
Imicyafos
Imidacloprid
Inabenfide
Indaziflam
Ipfencarbazone
Iprovalicarb
Isoproturon
Isoxaben
Isoxathion
KIE-9749
Lenacil
Lepimectin A3
Lepimectin A4
Linuron
Lufenuron
Malaoxon
Malathion
Mandestrobin
Mandipropamid
Mecarbam
Mecoprop-P
Mefenacet
Mefentrifluconazole
Mephosfolan
Mesotrione
Metaflumizone
Metamifop
Metamitron
Metconazole
Methabenzthiazuron
Methamidophos
Methiocarb
Methomy!
Methoxyfenozide
Metobromuron
Metolcarb (MTMC)
Metominostrobin
Metrafenone
Mevinphos
Milbemectin A3
Milbemectin A4
Monocrotophos
Napropamide
Neburon
Nicosulfuron
Nitenpyram
Norea(Noruron)
Norflurazon
Novaluron
Ofurace
Omethoate
Orthosulfamuron
Orysastrobin
Oryzalin
Oxadiargyl
Oxamy!
Oxamyloxime
Oxathiapiprolin
Oxaziclomefone
Oxycarboxin
Oxydemeton-methy!
Pebulate
Pencycuron
Penoxsulam
Phenmedipham
Phenothrin
Phorate
Phorate oxon
Phorate oxon sulfone

Formula
C13H12F3N505S
C9HBEF3N30
C13H4CI2FEN404
C23H22F7IN204S
C12H6F2N202
C14H13F4N302S
C21H11CIF6N203
C10H11F3N20
C14H8CI3F3N20
C19H14CIF5N402
C12H11CIF2N202
C19H14F3NO
C13H7CI2F3N204S
C15H15CIFN303S52
C17H16F3NO2
C16H13F2N30
C20H16CI2F3N303
C15H10CIF3N206S
C17H20N607S
C12H10CIN30
C9H18NO3PS2
C18H26N205S
C19H2206
C13H15CIN6O7S
C15H11CIF3NO4
C9H13NO
C14H17CI2N30
C16H8CI2F6N203
C12H20N402
C14H14CI2N20
C17H13CI3N4S
C11H21N402PS
C9H10CIN502
C19H15CIN202
C16H20FN5
C18H14CI2F2N402
C18H28N203
C12H18N20
C18H24N204
C13H16NO4PS
C18H20CIN303
C13H18N202
C40H51NO10
C41H53NO10
C9H10CI2N202
C17H8CI2F8N203
C10H1907PS
C10H1906PS2
C19H23NO03
C23H22CINO4
C10H20NO5PS2
C10H11CIO3
C16H14N202S
C18H15CIF3N302
C8H16NO3PS2
C14H13NO7S
C24H16F6N402
C23H18CIFN204
C10H10N40
C17H22CIN30
C10H11N30S
C2H8NO2PS
C11H15NO2S
C5H10N202S
C22H28N203
C9H11BrN202
C9H11NO2
C16H16N203
C19H21BrO5
C7H1306P
C31H4407
C32H4607
C7H14NO5P
C17H21NO2
C12H16CI2N20
C15H18N606S
C11H15CIN402
C13H22N20
C12H9CIF3N30
C17HICIF8N204
C14H16CINO3
C5H12NO4PS
C16H20N606S
C18H25N505
C12H18N406S
C15H14CI2N203
C7H13N303S
C5H10N202S
C24H22F5N502S
C20H19CI2NO2
C12H13N04S
C6H1504PS2
C10H21NOS
C19H21CIN20
C16H14F5N505S
C16H16N204
C23H2603
C7H1702PS3
C7H1703PS2
C7H1705PS2

lonization
M+H
M+H
M-H
M-H
M+NH4
M+H
M-H
M+H
M+H
M+H
M+H
M+H
M-H
M+H
M+H
M+H
M+H
M-H
M+H
M+H
M+H
M+H

M+H
M+H

M+H
M+H
M+H
M+H
M+H
M+H+-H20
M+H+-H20
M+H
M+H
M+H
M+H
M+H
M+H
M+H
M-H
M+H
M+H
M+H

Precusor

408.0590
230.0541
462.9436
681.0155
266.0741
364.0743
487.0284
233.0902
3829733
461.0804
289.0555
330.1106
412.9377
404.0306
3241211
302.1105
474.0599
436.9822
453.1192
248.0591
284.0544
383.1641
3451338
435.0490
362.0407
152.1075
314.0827
458.9738
253.1665
297.0561
411.0005
305.1201
256.0601
339.0900
302.1781
427.0540
321.2178
207.1497
333.1814
314.0616
362.1271
235.1447
728.3411
742.3567
249.0198
508.9706
315.0667
331.0439
314.1756
4121316
330.0599
213.0318
299.0854
398.0883
270.0388
340.0491
507.1256
441.1017
203.0933
320.1530
222.0701
142.0092
226.0902
163.0541
369.2178
259.0082
166.0868
285.1239
409.0651
225.0528
511.3060
525.3216
224.0688
272.1651
275.0718
411.1087
271.0962
223.1810
304.0464
491.0045
282.0897
214.0303
4251243
392.1934
345.0869
341.0460
237.1021
163.0541
540.1493
376.0871
268.0644
247.0228
204.1422
329.1421
484.0714
318.1454
351.1960
261.0207
245.0435
277.0333

MFDS

NAQS
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NO.
201
202

204
205

207
208
209

210

21

212
213
214
215
216
217
218
219
220
221
222

224
225
226
227
228
229
23
231
232
233
234
235
236

o

238
239
24
24
24
24
244
24
24
24
24
24
250
251
252
25
254
255

W =0

© N0 O

[}

257
258

260
261
262
263
26
265
266

~

268
269

271
272
273
27
27
27
277

[SCGIEN

279
280

282
283
284

Compound
Phorate oxon sulfoxide
Phorate-sulfone
Phorate-sulfoxide
Phosfolan

Phoxim
Picarbutrazox
Picolinafen
Piperophos
Probenazole
Prochloraz Metabolite
BTS44595
Prochloraz Metabolite
BTS44596
Promecarb
Propamocarb
Propaquizafop
Propargite
Propoxur
Propyrisulfuron
Proquinazid
Prosulfocarb
Pydiflumetofen
Pyflubumide
Pyflubumide-NH
Pymetrozine
Pyraclonil
Pyraclostrobin
Pyraziflumid
Pyrazolate
Pyrazolynate
Pyrazosulfuron-ethy!
Pyrazoxyfen
Pyribencarb
Pyribenzoxim
Pyributicarb
Pyridaben
Pyridaphenthion
Pyridate
Pyrifluquinazon
Pyrimidifen
Pyrimisulfan
Pyriofenone
Pyriproxyfen
Pyroquilon
Quinoclamine
Resmethrin
Saflufenacil
Secbumeton
Sedaxane
Sethoxydim
Simazine
Spinetoram (J)
Spinetoram (L)
Spinosyn A
Spinosyn D
Spirodiclofen
Spirotetramat
Spirotetramat-enol
Sulfentrazone
Sulfoxaflor
Sulprofos
Tebufenozide
Tebufloquin
Tebufloquin M1
Tebuthiuron
Teflubenzuron
Tefuryltrione
Tepraloxydim
Terbufos
Terbufos oxon
Terbufos oxon sulfone
Terbufos oxon sulfoxide
Terbufos sulfone
Terbufos sulfoxide
Terbuthylazine
Tetraniliprole
Thenylchlor
Thiabendazole
Thiacloprid
Thiamethoxam
Thiazopyr
Thidiazuron
Thiobencarb
Thiodicarb
Thiophanate-methy!
Tiadinil

Formula
C7H1704PS2
C7H1704PS3
C7H1703PS3
C7H14NO3PS2
C12H15N203PS
C20H23N703
C19H12F4N202
C14H28NO3PS2
C10H9NO3S

C12H15CI3N202

C13H15CI3N203

C12H17NO2
C9H20N202
C22H22CIN305
C19H2604S
C11H15NO3
C16H18CIN705S
C14H17IN202
C14H21NOS
C16H16CI3F2N302
C25H31F6N303
C21H25F6N302
C10H11N50
C15H15CING
C19H18CIN304
C18H10F5N30
C19H16CI2N204S
C19H16CI2N204S
C14H18N607S
C20H16CI2N203
C18H20CIN303
C32H27N508
C18H22N202S
C19H25CIN20S
C14H17N204PS
C19H23CIN202S
C19H15F7N402
C20H28CIN302
C16H19F2N306S
C18H20CINOS
C20H19NO3
C1TTH1INO
C10H6CINO2
C22H2603
C17H17CIF4N405S
C10H19N50
C18H19F2N30
C17H29NO3S
C7H12CINS
C42HB9NO10
C43HB9NO10
C4THB5NO10
C42HB7NO10
C21H24CI204
C21H27NO5
C18H23NO3
C11H10CI2F2N403S
C10H10F3N30S
C12H1902PS3
C22H28N202
C17H20FNO2
C15H18FNO
C9H16N40S
C14H6CI2F4N202
C20H23Cl07s
C17H24CINO4
C9H2102PS3
C9H2103PS2
C9H2105PS2
C9H2104PS2
C9H2104PS3
C9H2103PS3
C9H16CINS
C22H16CIF3N1002
C16H18CINO2S
C10H7N3S
C10H9CIN4S
C8H10CIN503S
C16H17F5N202S
C9HBN40S
C12H16CINOS
C10H18N404S3
C12H14N404S2
C11H10CIN30S

lonization
M+H
M+H

M+H
M+H
M+H
M+H

M+NH4

M+H

NAQS Precusor MFDS
384.1479
407.0637

L]
°
315.1491 °
[ ]
[ ]

lonization
M+H
M+H
M+H
M+H
M+H
M-H
M+H
M+H
M+H
M+H
M+H
M+H
M+H
M+H
M+H
M+H
M+H
M+H
M+H
M+H

Formula
C21H22CIN302
C14H13F3N405S
C13H22N403S
C12H270PS3
C4H8CI304P
C7H4CI3NO3
C9H7N3S
C14H14F3N506S
C15H10CIF3N203
C10H14CI6N402
C11H15NO2
C11H1205
C13H1605
C17H20CIN30
C20H23N703
C15H18CIN30
C19H27CIN205
C8H18N04PS2
C10H21NOS
C10H13NO2

Precusor M
261.0384
293.0105
277.0156
256.0231
299.0619
410.1941
377.0913
354.1327
224.0381

325.0277 °

NO. Compound
285 Tolfenpyrad
286 Triafamone
287 Triazamate
288 Tribufos
289 Trichlorfon
290 Triclopyr
291 Tricyclazole
292 Trifloxysulfuron
293 Triflumuron
294 Triforine
295 Trimethacarb
° 296 Trinexapac
297 Trinexapac-ethyl
298 Triticonazole
° 299 TZ-1E

300 Uniconazole
301 Valifenalate
302 Vamidothion
303 Vernolate
304 XMC

315.1040
256.9304
2539179
190.0439
438.0695
359.0410
4329321
194.1181
225.0763
253.1076
318.1373
410.1941
2921217
399.1687
288.0493
204.1422
180.1025

000000000
7]
[}

353.0227

208.1338
189.1603
4441326
368.1896
210.1130
456.0857
373.0413
2521422
426.0354
536.2348
466.1929
218.1042
315.1125
388.1064
380.0822
439.0286
439.0286
415.1036
403.0616
362.1271
610.1938
331.1480
365.1454
341.0725
379.1247
465.1161
378.1948
420.1041
366.1108
322.1443
174.0919
208.0165
339.1960
501.0623
226.1668
3321574
328.1946
202.0859
748.5000
760.5000
732.4687
746.4843
411.1130
374.1967
302.1756
386.9897
278.0575
323.0363
353.2229
290.1556
248.1451
229.1123
378.9664
460.1191
3421472
289.0520
273.0748
305.0646
289.0697
321.0418
305.0469
230.1172
543.1020
324.0825
202.0439
253.0315
292.0271
397.1009
221.0497
258.0719
355.0568
343.0535
266.0155
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