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@ofiadans (§1%o CPAChem, C.P.A. Chem Ltd.,
France)

#151a¥; acetonitrile (HPLC, Merck, USA)
QuEChERS Extraction Packet, EN Method
Part No: 5982-7650 tHudiunanzas MgSO,
4 754 NaCl 1 n5% sodium citrate dehydrate 1 n5u
e disodium hydrogen citrate sesquihydrate
0.5 N3% Waz Dispersive SPE EN Wudunanves
MgSO, 900 Nadn3u Primary and Secondary
Amine (PSA) 50 #8an3u ez graphite carbon
black (GCB) 50 §iaan5u (Agilent Technologies,
USA) DI water (Type I §ia1 resistivity > 18
mQ.cm) water (LC-MS grade, Supelco,
Germany) waz methanol (Hyper grade for
LC-MS, LiChrosolv, USA)
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@3aNFTATAIENENANNLNLY 10 LulAsnS
ANaAANT YANEITNINITIU 144 %10 lu acetonitrile
Toailaa 58z 8uAIFIUNTNUADZUIN PIUIU
6 270 US1as 1 §933a5 a9lu volumetric flask
2U10 10 Hadans Usulsuiesaraainiazais
usnniigusudegamgiiennd -18°C (EVERmed
3u LF 625 SxPRO, ITALY) #3584 intermediate
standard solution ABUMSIFNIY ANNTNTU
1 lulasnsuaaiiadans USuas 10 Hadans i
intermediate standard solution a3 centrifuge
tube fiussgeagnafifiu blank vwiin 10.0+0.1 n3u
U 6 1aan ﬁwuamﬂ%mmmsmmgmﬁtau
TAlagranudadu 5, 10, 20, 50, 75 WAy 100
wlunsuaanin udranamuds lassanailagmsu
mﬁmeﬁ‘ﬁ'u‘ﬁﬁ%ammimﬁu%'ﬂmﬁﬁmm%q
anvgiionnh -18°C 1elaiAu 1 dlanw

wa3asiiauazaunsal

winenaluiiadinazidae 0.001 N3
(LC 6208) waz 0.01 Haansu (MC 210S) (Sartorius,
Germany), Lﬂéawmﬂummi (RONIC, Poland),
m%wquﬁumaumaazam Vortex-2Genie
(Scientific Industries, USA), Lﬂ‘%'mmg‘um'%m
A NS0 (8% REACTI-THERM III
#TS-18824, Thermo Scientific, USA),
micropipette 2U10 2-20 lulasans 2ua 20-200
TuTlas80s wazaure 100-1,000 lulasdns
(Eppendorf, Germany), centrifuge tube ¥11o
50 fiaddns wox 15 103303, Gusuiegumaiiond
-18°C, certified volumetric flask, Lﬂ'%lml,Lﬁ"J
NNEHAaINeIY acetone 2 A%9 (Optima LC/
MS grade, Fisher Brand, UK) 8z n-hexane
(n-Hexane AR, MERCK, Germany) 2 ﬂ%v’ﬂ
usiisliuienauhanldnu

Lﬂf';'m LC-QTOF/MS: Agilent 1290 Infinity
I1-G6546A (Agilent Technology, USA) 14
ZORBAX Eclipse Plus C18 1.8 um 3.0 x 150 mm
(Agilent Technology, USA) flanmzeing (ﬁ’ﬁfr
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mobile phase A:

mobile phase B:

flow rate:

+ 0.1% formic acid

fluoride + 0.1% formic acid

injection volume: 5 ul

column temperature: 45°C

gradient profile — Agilent G7120A

0.45 ml/min

water + 4.5 mM ammonium formate + 0.5 mM ammonium fluoride

methanol + 4.5 mM ammonium formate + 0.5 mM ammonium

Total time (min)

% mobile

flow rate (ml/min)

% mobile

phase A phase B
0.0 0.45 98 2
0.5 0.45 98 9
1.0 0.45 50 50
4.0 0.45 35 65
16.0 0.45 0 100
18.0 0.45 0 100
18.1 0.45 98 9
20.0 0.45 98 92

QTOF/MS conditions:
Polarity:

Positive ionization

Ionization mode: Dual AJS ESI
Drying gas temperature: 3259C

Drying gas flow rate: 10 L/min
Nebulizer gas pressure: 40 psig
Sheath gas temperature: 400°C

Sheath gas flow rate: 12 L/min
Capillary voltage: 4,000 V

MS scan range (m/z): 50 to 1,000

Scan mode:
CE value (V):

Reference ions (m/z):

Agilent All Ions MS/MS screening workflow

0, 15, 35
121.0509/922.0098

Wnewe: Reference ions Aa lasauiifidinalszy (m/z) asiuazgnldifiudisdauialiuiisuanuuivdnana
(mass accuracy) 2844A584 LC-QTOF/MS wuv real-time 5¢WiNmMsiaeiaInge

M5815NTHANENFFATANTUWNE
7 U 67 atfud 4 ganaw - Sunau 2568




MsnaMITiwNsisseilasnumiadagiy
d aa

Toga3a9ia LC-QTOF/MS anNga) AsUseaiod was @ Inentiun

o

#1599 1 4BYa mass transition 2a9a1568 ) lwA3a9 LC-QTOF/MS

Quantifier Quantifier Quantifier Quantifier
Pesticides RT ion ion I ion II ion III
(min)
(m/z) (m/z) (m/z) (m/z)

3-hydroxy carbofuran 3.633 238.1074 107.0491 163.0754
Abamectin B1la 15.247 895.4791 145.0851 577.5173 876.7986
Acetamiprid 3.633 223.0745 98.9996 126.0105
Acibenzolar-S-methyl (BTH) 7.579 210.9994 136.0090
Aldicarb 4.546 116.0530 61.0106 89.0419
Aldicarb Sulphoxide 2.851 89.0420 65.0056
Aldicarb Sulfone 2.918 223.0747 62.9899
Ametoctradin 11.181 276.2183 149.0819 176.0931
Aminocarb 2.918 209.1285 137.0835
Anilazine 8.162 276.9624 126.0105 274.9653
Atrazine 6.387 216.1010 182.9954 111.9944
Azamethiphos 4.917 324.9809 182.9954 111.9944
Azoxystrobin 7.169 404.1241 329.0795 372.0979
Bendiocarb 5.129 224.0917 109.0284
Bioresmethrin 15.022 339.1955 128.0616 171.0799
Bixafen 9.420 414.0382 265.9927 394.0309
Boscalid (Nicobifen) 7.712 343.0399 307.0633
Bromacil 5.315 261.0233 187.9342 131.9443
Bupirimate 9.129 317.1642 166.0975 108.0114
Carbaryl 5.341 202.0863 127.0542 145.0648 115.542
Carbendazim (Azole) 3.421 192.0768 160.0505
Carbetamide 4.758 237.1234 118.0863 120.0444
Carbofuran 5.288 222.1125 55.0542 123.0441
Carbofuran-3-keto 9.314 253.1183 115.0542 161.0597
Carbosulfan 15.658 381.2206 118.0685 76.0216
Carboxin 5.540 236.0740 93.0573 143.0161
Chlorbromuron 7.659 292.9687 203.9205 182.0241
Chloridazon (PAC) 3.845 222.0429 104.0495
Chloroxuron 8.321 291.0895 72.0449
Chlortoluron (Chlorotoluron) 6.030 213.0789 72.0449
Clethodim 11.844 360.1395 136.0757 164.0706
Clothianidin 3.48 250.0160 131.9669
Cyanazine (Fortrol) 4.785 241.0963 104.0010
Cycluron 6.811 199.1805 72.0444 89.0709
Cyflumetofen 11.897 448.1730 173.0208
Cyproconazole (I) 8.162 292.1211 125.0153 70.0400
Cyproconazole (II) 8.546 292.1211 125.0153 169.0083
Demeton-S-Methylsulfone 3.063 263.0171 169.0083
Demeton-S-Methyl sulfoxide 3.010 247.0222 169.0083
Diethofencarb 7.394 268.1543 180.1019 152.0706
Dimefox 3.500 155.0744 110.0166
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®1519% 1 4BYa mass transition 2a9E1568 7 luATae LC-QTOF/MS (dd)

Quantifier Quantifier Quantifier Quantifier

Pesticides RT ion ion I ion II ion III
(min)
(m/z) (m/z) (m/z) (m/z)
Dimethachlor 6.864 256.1099 148.1121 224.0837
Dimethomorph (E) 7.500 388.1310 301.0626 165.0546
Dimethomorph (Z) 7.963 388.1310 301.0626 165.0546
Diphenamid 6.811 240.1383 134.0964
Diuron 6.493 233.0243 132.9606 72.0449
Epoxiconazole (BAS 480F) 8.983 330.0804 123.0241 121.0448
Ethiofencarb 5.871 226.0896 77.0386 107.0491
Ethiofencarb sulfone 3.341 258.0795 58.0287 107.0491
Ethiofencarb sulfoxide 3.408 242.0845 185.0631 107.0491
Ethiofumesate 6.626 287.0948 241.0529 259.0635
Ethirimol 4.931 210.1601 140.1070
Etofenprox 15.764 359.2006 183.0804 107.0491
Etoxazole 13.592 360.1770 304.1132 141.0146
Famoxadone 10.400 392.1605 239.0941 93.0573
Fenamidone 7.579 312.1165 236.1182 92.0495
Fenamiphos 9.354 304.1131 201.9848
Fenarimol 8.745 331.0399 268.0524 81.0447
Fenbuconazole 9.036 337.1215 125.0153 70.0400
Fenhexamid 8.718 302.0709 143.0128 97.1012
Fenobucarb (Baycarb) 7.288 208.1332 95.0491
Fenothiocarb 9.504 254.1209 72.0443
Fenoxycarb 9.354 302.1387 88.0393
Fenpropidin 6.533 274.2529 86.0964
Fensulfothion 6.281 309.0379 140.0290 252.9753
Fenthion-sulfoxide (Mesulfenfos) 5.288 295.0222 109.0049 279.9987
Flufenacet (Fluthiamide) 8.851 364.0737 124.0539 152.0506
Flufenoxuron 13.314 489.0435 141.0113
Fluometuron 5.858 233.0896 145.0260 72.0444
Fluopyram 8.533 397.0537 208.0130 173.0205
Fluquinconazole 8.559 376.0163 272.0147
Fluridone 6.957 330.1100 309.0960
Flurtamone 7.328 334.1049 227.0667
Flusilazole 9.288 316.1076 169.0473
Hexazinone 5.315 253.1659 71.0604 171.0876
Hexythiazox 13.115 353.1085 168.0570 228.0240
Imazalil (Enilconazole) 5.791 297.0556 158.9763 69.0447
Imidacloprid 3.381 256.0596 209.0589
Indoxacarb 11.248 528.0780 150.0100 203.0184
Iprovalicarb 8.758 321.2173 116.0706 119.0855
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#1599 1 4BYa mass transition 2a9E1568 7 luA3a9 LC-QTOF/MS (6in)

Quantifier Quantifier Quantifier Quantifier

Pesticides RT ion ion I ion II ion III
(min)
(m/z) (m/z) (m/z) (m/z)
Isoprocarb 6.387 216.1019 77.0386 95.0491
Isoproturon 6.440 207.1492 165.1022
Linuron 7.354 249.0192 182.0241 159.9715
Lufenuron 12.585 510.9857 158.0412 141.0135
Malaoxon 5.156 315.0662 71.0128
Mepanipyrim 8.665 224.1182 77.0386
Metaflumizone 12.572 507.1250 178.0463
Metalaxyl 6.507 280.1543 220.1332 192.1383
Methiocarb (Mercaptodimethur) 7.526 226.0896 107.0491 121.0648
Methomyl 3.116 88.0216 58.0287 72.9981
Methoxyfenozide (Intrepid) 8.122 369.2173 149.0597
Metobromuron 6.122 259.0077 169.9600 91.0416
Metolachlor 9.341 284.1412 176.1434 252.1150
Metrafenone 10.850 409.0645 166.0624 209.0808
Monocrotophos (Azodrin) 3.129 224.0682 58.0287
Monolinuron 5.606 215.0582 126.0100 98.9996
Novaluron 11.539 493.0196 141.0146 158.0412
Omethoate 2.785 214.0297 78.9943
Oxamyl 2.931 72.0444 72.0444 124.9821
Penconazole 9.857 284.0716 158.9763
Phenthoate (Fenthoate) 9.619 321.0379 124.9821
Pirimicarb 5.513 239.1503 72.0444
Promecarb 7.871 208.1332 94.0413 109.0648
Prometon 6.533 226.1662 86.0349
Prometryn 8.321 242.1434 68.0243 200.0964
Propiconazole 10.307 342.0771 158.9763
Propoxur 5.116 111.0440 58.0287 93.0335
Propyzamide (Pronamide) 8.162 256.0290 189.9821 172.9556
Prosulfocarb 11.870 252.1417 91.0542
Prothoate 6.652 286.0695 124.9821 96.9508
Pyraclostrobin 10.466 388.1059 133.0522 163.0628
Pyridaben 14.651 365.1449 132.0934 147.1168
Propoxur 8.824 295.0399 93.0573
Propyzamide (Pronamide) 7.420 200.1182 82.0651 80.0495
Prosulfocarb 9.354 395.1489 213.0910 192.0781
Prothoate 8.281 332.1569 159.0750
Pyraclostrobin 5.328 202.0854 68.0243 124.0869
Pyridaben 11.460 748.4994 142.1222
Pyrifenox 10.480 732.4681 98.0964 142.1226
Pyrimethanil 11.274 746.4838 142.1226 144.1383
Rotenone 7.367 298.2741 100.1121
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Method Development of Pesticide Residues by LC-QTOF/MS

Akarapitch Siripraparat and Weerawut Wittayanan

®1519% 1 4BYa mass transition 2a9E1568 7 luATae LC-QTOF/MS (dd)

Quantifier Quantifier Quantifier Quantifier
Pesticides RT ion ion I ion II ion III
(min)
(m/z) (m/z) (m/z) (m/z)

Rotenone 7.367 298.2741 100.1121 144.1383

Sedaxane 3.765 202.0433 175.0324 131.0604

Simazine 9.937 308.1524 125.0153 70.0400

Spinetoram 9.486 297.1598 133.0648

Spinosyn A 12.466 334.1681 145.0522 117.0209

Spinosyn D 6.533 226.1662 170.1036

Spiroxamine 7.818 230.1167 104.0010 174.0541
Thiabendazole (Tiabendazole) 8.705 372.0288 160.9731 158.9761

Tebuconazole (Terbuconazole) 3.898 253.0309 90.0338 126.0105

Tebufenozide 3.116 292.0266 131.9664

Tebufenpyrad 10.864 258.0714 90.0464 125.0153

Terbumeton 5.593 355.0563 107.9936 88.0215
Terbuthylazine (TERBA) 4.838 241.0981 119.0481

Tetraconazole 3.288 251.1060 76.0393

Thiacloprid 3.447 104.0165 63.9977

Thiamethoxam 4.944 343.0529 85.9695 151.0324

Thiobencarb (Benthiocarb) 10.652 300.9616 174.9710 124.9821

Thiodicarb 8.480 296.1160 99.0791

Thiofanox 13.314 304.0091 142.9217

Thiofanox-sulfone 4.282 190.0433 109.0107 136.0215
Thiofanox-sulfoxide 11.407 409.1370 116.0495 186.0525
Thiophanate-methyl 11.46 346.0929 69.0447 73.0648
Tolclofos-methyl 8.851 318.1368 125.0153 70.0400

Triadimenol 3.580 288.0488 146.0634 58.0287

Triallate 3.633 238.1074 107.0491 163.0754

Tricyclazole 15.247 895.4791 145.0851 577.5173 876.7986
Trifloxystrobin 3.633 223.0745 98.9996 126.0105

Triflumizole 7.579 210.9994 136.0090

Triticonazole 4.546 116.0530 61.0106 89.0419

Vamidothion 2.851 89.0420 65.0056

vineLvie: Collision Energy (CE) =0, 15,35 V

NILHITNAIDENUBLNITNAMIBEN
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QuEChERS 1 wiin 10.0+0.1 n3u asly
centrifuge tube 2U1® 50 ml LGN acetonitrile
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Extraction Packets, EN method t2e" Wunm
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goud Wuna 5 i hasanedula Ysines
2 ml clean up 18 dispersive SPE g Wunm
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anNga) AsUseaiod was @ Inentiun

NnUUINFIUFITaraelansasee Filter Tubes

Nylon 0.2 um WInIeNzReAa LC-QTOF/MS

v aca I'd
mMsnadauaNNld lanadisinsIew
MINMINIZIATI1EY (Method develop-
ment)
WIS laadNBNINIDUINTFIUYBITUAIN
glsU EN 15662:2018”% Fallumsasadanzd
= Y % o % o = a k4 L
asedilesnumiadagiigvarasiionsaniuly
DMNTNNINNNY 17U HNUASHB LN FNTSUIUNS
anauuy QuUEChERS ¢ citrate-buffered Ml
a < . . =
U3gndee dispersive SPE ua05793tA51svio0e
P399 GC waz LC aawlasisonds lasldndag
LC-QTOF/MS AuMmanN1 1228910 3a9ianazunay
k4 4: o U 1 =
MSHENd@ITAELAIpY LC USudadiuzoaasiai
¢yMazane mobile phase waz column NlF Walw
YUNDUMINTINAMNEY detector B QTOF/MS
AUNUANITANANNYNE BVBINIAS (< 5 ppm)
% =l 3 I'd \J
aadangluuulalalny aunasmianuuanewes RT
Toeld RT+0.2 min wazAaLdanloaauimanzay
pgag 2 lasau NNnzavdsaulaunazsiie
®28N15YN mass transition condition &w5ulHl i)Y
quantification ion L8z qualification ion
ANNPUNIZUDID (Specificity/Selec-
tivity)
= L4 v d‘ o
AadsuesgIuaNuEaNgun 50 lunduy
GansN 1@1Le389 LC-QTOF/MS anuaniizh
MYUA MUY 3 F) VUNINA retention time (RT)
1% ° aat a rd
LAINAFDUANNNULNIZVDIIS LAeIA5IEH method
blank (reagent blank) was sample blank 4
a P2 v ~ o~ o Ao .
10 #ile e ldwuiansawuineniidyane signal-
to-noise ratio (S/N) Hasn 3 7N RT waz/w3e
M m/z lnadssnuasanesgIudanIsundann
AFTUMULAITHAN NI
[~ 3
ANl utduasagaansInaIasgIu
(Linearity of calibration curve)
a99NTINMINIFIULUU procedural standard
calibration l@#t@y intermediate standard

solution lu sample blank M4 10 #fia 71 6 5zAU

ANNENU Lown 5, 10, 20, 50, 75 WAL 100 W LUASN
dansu anduasaaindsudiiesniadaq
LC-QTOF/MS wuugy (random, n = 3) A11I0A)
ﬁuﬂisaﬂéﬂﬁﬁ aaula (determination coefficient,
R®) eilaasnlng 1 (tnasiandu R®>0.99)
u’ri]ﬂﬁl’]ﬂﬁlﬁ’lﬂ’li(ﬂﬂﬁ]ﬂavﬂ’J’lNQﬂ(ﬁ’m"ll’mﬂ’J’mL‘ﬂ’N“ﬂ'u
fennaldnnnnrinaspuluudazssauanuduty
Tageiiennalddaslisennenududuiiede
(AU 20%

AaNNe29In1505aNU (Limit of detec-
tion, LOD)

WIANNAYBINTATIANY (LOD) lasiiu
mimmgmﬁszﬁu LOD (5 w1 lunsuaansy)
11 sample blank udafamuiunpUSATLAIE
LC-QTOF/MS 93U 10 ‘gw (n = 10) AUINUA
(S/N) @ estimated LOD @8 SzaUANNANIY
fifldana S/N mnnh 3

AnAneuainsIodalsnia (Limit of
quantitation, LOQ)

waeNNeraIMIINENUSIna (LOQ) nsad
pesticide residue ansaUszanae LOQ whnu
10 wlunsuaansu (target LOQ) Fdainue
default limit e unguuiela milasidu
msmmgmﬁszé’u LOQ (10 w1 lunsuaansu)
Tu sample blank Ltﬁaaﬁ'@muﬁgumau Iaeh
$11U 10 1 (n = 10) AN Wdeunn
grecovery MUUALNMTBBNTUDE AN 70-120%
u,awhLﬁmmummgmﬁuﬁwﬁ (%RSD) mMwnua
WNTEBNSU < 20%

AN utlutdunsaue1d19nIsItAsIey
(Linear of working range)

dnweanuduidunsivesdriensiwszd
Toediusnsanasyuasly sample blank i 6 s¥6u
ANNLINTY LOUA 5, 10, 20, 50, 75 WAL 100 WLUASH
dandu Senevstauat 3 M (n = 3) @M
ANMUFNNUGIENIN spiked concentration AU
concentration found e1uIMMIENUSEENG
mssedula (R Taae R® flgaasiendrlng 1
(Wnagigansu R > 0.95)
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Method Development of Pesticide Residues by LC-QTOF/MS

Akarapitch Siripraparat and Weerawut Wittayanan

AMNUAIULATANINLTE (Accuracy and
Precision)

Laumsmmgmiuﬁmﬁw (sample blank)
#5¢aU LOQ, 5 x LOQ uax 10 x LOQ Aanuiaus
10, 50 WAz 100 WIUNSNABASN MUY IATILH
5¢eUaE 10 T (n = 10) UBIAUIB %recovery
waz %RSD lagnasisansuanuudy (accuracy):
mean recovery 70-120% WaZNMITEONSUA TN
(precision): %RSD {1 < 20%

mM3Uszanam A liwivauyainsin

asUsernaeannliuiuauzeanisia
(Estimation of Measurement Uncertainty, MU)
s ianziaseiidasiumiadagiialuaims
fmanasauldizniseas EURACHEM®® &4
Humsanadasldnunasiisnsasanaliuivey
nsua i as ey liwiveuamsiszduanm
desudanaz 95 Tagldan k = 2 (HhAsATaNNgndDs
Hufisaniunazimanzandamsinluldnu

nsSaudisunadtasziszninweiag
LC-QTOF/MS uwag LC-MS/MS

Anneiidetaiidinsa o dinaumwLey
ANNUanafEIMs 1Y 40 Bt FreLAdas
LC-QTOF/MS wisuiisunailafunadaszs
#lanneies LC-MS/MS #lasumsiusasnn
FNT0MuNINIFIU ISO/IEC 17025:2017 e
Uszifiuamnusansazaaaiasiie Tagldmsnagau

v
t-s

ANFDONLHRIIZ TN
+ESI TIC Scan Frag=120.0V (method blank)
x10%]
§ 141
el a. method blank

N13LTI3INUHUNATAUAIINTIUI QY U
MaE1IATIEH

ENULRUNeFaUANNEIUILY (Proficiency
Testing program) AUWUIENIUNIDEIANTT LA
SUNISTUIDIANNEINITONINNINIFIU ISO/
IEC 17043:2023 nalutlszimauazarlszine
1 FAPAS aws1%e1aans, Progetto Trieste
d1579558018, UIEN WevUJiudan19nai
(Uszwdlng) 00 WarrulIgaIUITAIT LU
FNUUNATINNWINZNG (NIMT) nSITIMSNEAT
s FedaflumsuSsudisunamsiensisznig
ﬁaﬁﬂﬁﬁaﬂ’l‘i (Interlaboratory comparison)

W

uansnagauaNlElavasddieser

PNMSANNMTIATIEN method blank uag
sample blank ludedhednuazualing 10 #ia
a5 lainuassuniuiliiiansinialngidsenu
ssnaspu lagmslenzicmeiaias LC-QTOF/
MS Mmlmnsaasiniaiazasasiaiilaanunan
Fagiiena 144 wiia deensdoau Fefianudime
waziianahlumsanaiaasaulalagndas e
Total ion chromatogram (TIC) 289MTIANLH
method blank o apple ﬁtﬂu matrix blank
auaaslumnd 1

+ESI TIC Scan Frag=120.0V STD_20.d (blank apple)
£ x0%]

b. matrix blank (apple)

T T T T T T 7 T T T

10 1 12 13 14 15 16 17 18 19

‘Acquisition Time (min)

Acquisition Time (min)

Mwi 1 Total ion chromatogram 284M53tA512% method blank (a) wae matrix blank (apple) (b)
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anNga) AsUseaiod was @ Inentiun

ANIDFIRNININATTIUANNTUNUS TN IN
concentration NU peak area (response) 24
ssauladienududunsealuzng 5-100 wnlunsu
@BNSN AI9819a15 idoxacarb waz metalaxyl
auaaslunnd 2 Tasninasgrueasansnnaia
fien R* Tuge 0.990-1.00 Feaiildagluinmusi
gaNsuTl 0.99 HANIINMIUTDUANNTNTULADEN
Taansm “back-calculated concentration” Wu
ailadanuuandsliiv 200 vesanuduty
Aa3en G20819815 acetamiprid, diuron,
indoxacarb, metalaxyl waz oxamyl AUEAY
Tuamsafi 2

mstuduanugnassasgiianarsaulaain
chromatogram WFANAIBNITFOUNUNUTENIN
quantifier ion peak a8z qualifier ion peak
(I, IT waz III) wamwsmmgmﬁl RT 6.586 wac
11.306 min YaN&15 idoxacarb a8z metalaxyl
amuadu fauaaslunnd 2 danndasauinmel
Fammuanisiufuasidesnisitasiziaiy
SANTE®V

NANINAFDUTANNOBINMINTIANY (limit
of detection, LOD) #asanstaiilasiumandng
faynziiadedadiaias LC-QTOF/MS whiiy
5 W lunsSuABN5Y AUIMAT signal to noise
(S/N) fimann 3 waziiugua LOD lagmsana
ety 10 1 (n =10) NAWUENINNTIUA
1 10 7 sauaaslumsei 3 Tegiidenfauaimsia
@eUSunae (limit of quantitation, LOQ) dentynu
10 lunsuAansu

HAMSNAFDUANNULNULILANNLTHBIDIIS
faugaslumei s manuusuLazeMNTENRsEaU
LOQ, 5 x LOQ uagz 10 x LOQ b 10, 50 L@z 100
luNsuAansy 289mMsIeNeiasiaiitlaenuman
Fagity 144 wiia Tudnueswalaine 10 wiia wams
NAFDUANNUNY (%recovery) szeu LOQ #Hen
UM 77.2-119.3% wazaNuLiasan RSD iien
FLWIN 1.5-19.6% WNANMINATDUANNUNULAZA Y
eafisEauna (5 x LOQ) §ifn 74.0-119.8% uae
1.3-19.0% MNAIAU Ltazﬁizé’fugq (10 x LOQ)
fieh 74.0-119.8% Uy 0.7-17.09% MuAAU Feog

Tunaiaausu 70-120% waz < 20% aniiu abam-
ectin B1a, anilazine ta¢ carbosulfan luunniia
fatannuazualy
HONISNAFRUANNTULEUATIRIBINNIS
e51ed (linearity of working range) Wum
astaiiilasniumiadagiindruluaifidianuiy
U998 9:1319 10-100 ng/g laadivua
msenzdifumsanmidanuanudluduase
waanswﬂmmgmtﬁaqmnL‘fJumsm'%ftmmsmmgm
Taan19anen (procedural calibration curve)
FroguansmznavaiiinnagauaulFlai
waasansalaisitensiasaulagenale
Faudaslumsd s
Han1sUszaN AN N Lt Y UYBINISIA
@INLUIZBY ISO GUM Approach®’ w3a
Bottom-up Approach (Rszduemudaiulszanas
95%, k = 2) wm"]Lwia'qﬂ'smlajlmuauﬁehﬁtyﬁqm
@8 standard concentration (36.3%) (8¢ method
precision (36.3%) @1NA28 recovery (9.8%),
sample weigh (7.0%), calibration curve (C,)
(5.5%) war Volume of sample taken (5.0%)
MNTIEU saudaslumui 3 frathamsmuamn
meanyluuiuauzens (Expanded Uncertainty)
WuA Combined Relative Standard Uncertainty
(u,(X)/X) fienilu 0.044 Tunsdidadeasianuas
carbaryl Y31t 0.05 mg/kg laan u,(x) = 0.044 x
0.05 =0.0022 mg/kg NntUBENBANN LU
NAIPIUMEMIANIBA Coverage factor, k il
ssé’umwm%'aﬁ'u 95% Expanded Uncertainty at
Confidence Interval (C.I.) 95% (k = 2) la U(x) =
2 X 0.0022 = 0.0044 mg/kg MINLNUNBNTATIA
AeA 18U WU carbaryl 0.05+0.0044 mg/kg
(ﬁﬁzﬁummlﬁaﬁuﬂsxmm 95%, k = 2) lagAany
Tiwdusuiinsnuiicmaadiy Jagas 8.8 2asmineny
Fedaduiiiasiioramnannmsimsnagauany
WleiTunaznandefufisnisiesy mldle
aenuliutiuaunnenuiisse mnfiudoya
msianzariunafuaslddayaiiasiau

I a <
AN UATINNAY
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2 4106 y = 21035.683956 *x + 14707.899784
H R'2=0.99920419
2  2{R=0. )
& 1.8 TypeLinesr. Orginignore. WeightNone

o

Metalaxyl - 6 Levels, 6 Levels Used. 6 Points, 6 Points Used, 0 QCs

x10 74

1.3
1.29

Responses

y=138396.311123* x + 101284.353156
+{R"2=0.99919278

R=0.99959631

Type:Linear. Origin:lgnore, Weight:None

o

&
g

+ES1 BIC(280.1543) Scan Frage1200V sampleROS 0094 Smocth 2801543 , 000005 220.1332 , 0.0000 > 192 1383
2 x108, 6.586min. £ x102] Ratio = 14.3 (344 %)
L. E Ratio =350 (825 %)
0s. LI
[ i
08
07s. i L
07. 0s.
065
06- 0s8-
0ss. or.
0s.
o 06
04 0s.
035 o
. 03. 4
a. indoxacarb =l .
02
015 02
01
00s. o1
T T T T T e 1
& n L i 100 s8 & 62 64 66 68 1 72 74 s8 & 62 64 66 68 1 72 74
Concentration (oob Acauisition Time (min) Acauisition Time (min)
+ESI rag=1 )S009.d Smooth 528.0780 , 0.0000 -> 203.0184 ., 0.0000 -> 150.0100
2 w08 11.309 min. F x102 Ratio =264 (97.9%)
3 e T |Rebo-T88(1010%
38 £ 2
36 H
11
34 g
32 £
3 LN
28
26 08
24
22 L
2 06
18
16 05
b. metalaxyl 5 d ‘"
. metala L3
Xy 1 . 0
08
08: 02
04 o1
02
02
T T T T T 04 01
. — 71—
60 n & 2 100 W04 106 108 11 12 14 16 s 12 122 We W6 18 1 w2 e e us 2 12

Acquisition Time (min)

Acquisition Time (min)

NINN 2 é‘l"JElEi’Nﬂ’i’lWN’lGlig’luLLaz Chromatogram Ld@4 quantification ion peak, qualification ion
peak, ion intensity ratio 8% mass-to-charge (m/z) 28N indoxacarb (a WWag c) o
metalaxyl (b tae d)

Gl’li'l\i‘ﬁ 2 Linear equation sz R’ mnmsv‘hnswﬂmsmmgmwaWTaasimeLaxwalﬁﬁq 10 %0

M
Tuznedaud 5, 10, 20, 50, 75 UaE 100 WIIUNSHABNTN
Linear equation (R?)
Matrix

acetamiprid diuron indoxacarb metalaxyl oxamyl

apple y = 89689x + 226048 y = 52489x + 1075  y = 37589X + 404563 y = 138396X + 101284 y = 49346X + 23043
(0.9985) (0.9990) (0.9990) (0.9992) (0.9988)

cabbage y = 31358X + 30632 y = 5272.X + 220054.19 y = 26308X + 14621 y = 109507x + 317990 y = 36378x + 138561
(1.0000) (0.9926) (0.9988) (0.9933) (0.9901)

carrot y = 73392x + 406424 y = 56230X + 294752 y = 4043261x + 103926 y = 11753038 - 13295 y = 46363x + 132805
(0.9945) (0.9921) (0.9977) (0.9938) (0.9973)

cucumber  y = 67514x + 285462 y = 53456X + 217815 y = 35945X + 93284 y = 110431x + 387731 y = 43661x + 122220
(0.9949) (0.9951) (0.9959) (0.9941) (0.9982)

grapes y = 95098x + 333708 y = 48728xX + 223415 y = 37584x + 162191 y = 120555X + 48788 y = 50758%X + 93579
(0.9985) (0.9905) (0.9937) (0.9978) (1.0000)

lettuce y =79172x + 335949  y = 45116xX + 193429 y = 32251x + 89784 y = 1121826X + 25760 y = 41987x + 60370
(0.9976) (0.9973) (0.9988) (0.9994) (0.9999)

lemon y = 14606xX - 10204 y = 98088x + 3176 y = 8134x — 10400 y = 164635xX + 883 y = 23809x — 17997
(0.9975) (0.9934) (0.9905) (0.9900) (0.9959)

mango y = 55941x + 213735 y = 58963X — 8962 y =11996xX + 20166 y = 112544x + 293017 y = 15525X + 70750
(0.9962) (0.9925) (0.9979) (0.9977) (0.9924)

strawberry y =1.0033x + 0.3902 y = 1.0041x + 0.8509 y = 1.0018xX + 0.3826 y = 0.9952X + 0.8337 y = 0.9998xX + 0.0076
(0.9967) (0.9928) (0.9984) (0.9972) (0.9999)

tomato y =1102631x + 305788 y = 122626X + 879648 y = 36701x + 11881 y = 180865xX + 1932336 y = 48780X + 192210
(0.9920) (0.9905) (0.9970) (0.9914) (0.9962)

650
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MsnaMITiwNsisseilasnumiadagiy
lagwa3aeiia LC-QTOF/MS aayel A3Usesnu waz Id Inentiun

o

9199 3 ANuuNY (Mean %recovery) AaNuLied (%RSD) wazanuduldunsswaedimsiesneg
(linear of working range) vasmsenzvasiaiillasiumindagiiyludnuaznaling 10 #iia

Accuracy & precision (n = 10)

. S/N
Matrix at LOD 10 ng/g 50 ng/g 100 ng/g

%Recovery %RSD %Recovery %RSD %Recovery %RSD
apple >3 77.2-119.8 3.9-19.1 77.2-119.8 3.9-19.0 77.2-119.8 3.9-19.3
cabbage >3 83.1-112.6 3.3-19.3 83.1-112.6 1.3-5.4 83.1-112.6 0.7-17.0
carrot >3 73.5-118.5 1.8-18.7 73.5-118.5 1.6-18.6 73.5-118.5 1.3-8.2
cucumber >3 74.0-115.1 5.56-19.0 74.0-115.1 1.1-4.6 74.0-115.1 1.1-14.9
grapes >3 79.9-119.9 2.0-12.0 79.9-119.9 0.3-3.3 79.9-119.9 0.4-10.9
lettuce >3 80.2-119.1 4.8-19.2 80.2-119.1 2.1-15.1 80.2-119.1 0.7-4.5
lemon >3 79.1-116.1 1.0-18.8 80.0-116.1 1.8-15.8 79.1-116.1 1.4-10.6
mango >3 79.8-119.3 1.8-19.8 79.8-119.3 0.8-6.3 79.8-119.3 1.5-15.2
strawberry >3 89.9-117.8 1.9-11.6 89.9-117.8 0.9-13.3 89.9-117.8 0.8-9.2
tomato >3 87.2-114.9 1.5-19.6 87.2-115.0 1.0-14.8 87.2-114.9 1.8-19.9

viewma: 1) Signal to noise (S/N) ratio at LOD = 5 ng/g (n = 10)

2) Apple: sl accuracy & precision agjuaﬂmﬁaLﬂmﬁﬂauguﬁvgns:ﬁummLﬁ'uil'u 1#un abamectin B1a, anilazine
uaz carbosulfan i linearity of working range agjuamwﬁammﬁaan%’u louA abamectin Bla, anilazine
waz carbosulfan

3) Cabbage: #1573l accuracy & precision agjuanmﬁaan*ﬁﬂﬂu%’uﬁnnizﬁummL“fl'uﬁu 1&un carbosulfan &3l
linearity of working range agjuanmﬁammsﬁﬂau%'u laun carbosulfan wag anilazine

4) Cucumber: &9 anilazine & linearity of working range Tuzhe 20-100 ng/g

5) Grapes: s accuracy & precision ag’uamwﬁammﬁﬂau%’uﬁixﬁu 10 ng/g l@uA abamectin B1a ua¢ anilazine
ﬁvgmzé’umwmﬁuﬁu 1eun carbosulfan &5 abamectin Bla i linearity of working range lu#39 20-100 ng/g
wazds anilazine HaNdudunsezi 50-100 ng/g M5 carbosulfan lifigreanuiudunse

6) Lemon: @571 accuracy & precision aﬂuaﬂmﬁamm‘ﬁﬂau%’uﬁnﬂszﬁumwtﬁ'uﬁ'u 16uA carbosulfan

7) Strawberry: §157ifl accuracy & precision agiuanmfiaan?ﬁﬂau%’uﬁvgnszé’ummtﬁuﬁu laun abamectin B1la

wae carbosulfan

Recovery Sample weight
Sample volume

9.8% 7.0%

5.0%

Co

_5.5%

Method

precision Standard

36.3% concentration

36.3%

d' [ 1 o U ] ] a I'd L4 v
NN 3 daaIuYBIBIAUsEnaULTEIA NN I WU YRIM T IR carbaryl Tunuaseals (apple)
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nanstSautieudsednSainnsieszi
ﬁ'mm%}m LC-QTOF/MS ﬁ’ULﬂ%"BQ LC-MS/
MS itaUsziiuanuiniisnfurasndsaiian
2 51l lagmMsienzimaenalunudsea nuau 40
fhathe dmsumatefinsany S 4 Greeha

wuFsziaeeny Ussiiunaloaldan sdifference

LURBBNSUMSINZIN < 20% WUIMIIUATIEA
A v A A & A o . ' '

nleania3eaiian 2 #iia i sdifference ag5:1IN
1.60-17.84% #aglunarisansu waziiad e
as1aliny 36 MIBEN ATIAUNUAIELAIBIHENS

2 FUG WWULHEINY AALFNI UMD 4

Ml 4 wamensiasiaiilasiumiadagizandsludnuazuald diate3as LC-MS/MS uaz

LC-QTOF/MS Tunudszan

Concentration found (ng/g)

Matrix Analyte %Difference
LC-MS/MS LC-QTOF/MS
blue berry boscalid 20.64 20.97 1.60
omethoate 54.92 64.72 17.84
penconazole 78.83 92.42 17.24
Chinese cabbage pyraclostrobin 8.73 8.59
grapes amectoctradin 8.03 8.66
indoxacarb 8.03 16.89
water spinach oxamyl 38.68 37.76 2.38
propiconazole 67.70 60.00 11.37
msnadeuanuiteddgynieadares  asld o wesnd B 14 2 @15 ude

MIIATIEVES indoxacarb wuaz metalaxyl lu
apple fiszdu LOQ (10 wlundudansn) 1hYaya
#leannmsh method validation fildannmsitae
Tasiaiasiia LC-QTOF/MS uaz LC-MS/MS
Taams3asey 10 91 (n = 10) daudaslumsd 5
§5 indoxacarb i@ mean+SD 2IMIIATIEA
Usanalasaiasiia LC-QTOF/MS uaz LC-MS/
MS AU 9.4240.48 AT 10.1240.62 WlUASY
#Bn3N wazd)5 metalaxyl Henilu 11.00+1.37
Waz 10.7740.79 WIUNSHABNSN MUAIOU M
NAFDUANNAUHTIAYVDIANNUANANITHINA
AaNNulsUsIu (variance) waviaya 2 g0 loald

F-test Miuue F 2aNd19 indoxacarb Lag

calculated

metalaxyl 9nadumsh 1 azloen F = 2.686

calculated —

WAL 3.084 NSOV LD nl = n2 = 10 lALMVUAA

AMNEDNUT 95% (O =0.05) lI§ F_. . =3.13705%

critical
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Faya 2 g Aldnnmsianevilaglfiaiasia
LC-QTOF/MS waz LC-MS/MS lifianuuaneng
gasanaNNulsUNuadnitaa Ay Nana
mmsnadauanuiitadanlealy t-test
TuMINaEaUANNLANGNTENTINADEE (mean)

NNFNNSN 2

calulated
'

wmﬁaga 2 40 Tosauue t
way SD

indoxacarb uas metalaxyl innualaynnu 0.556

NAFNNISN 3 e SD 245

pooled pooled

Wae 1.118 MNa9U Azl t =0.29 WAL 1.78

calulated —

MUAAU LD degrees of freedom =n1 +n2 - 2 =18
TagMuuUAMANNTNUN 95% (OL= 0.05)@ %

laan ¢ = 2.101 ko t Woan t

critical calculated critical

4 2 &3 W3ataya 2 ga Nlannmsienzy lagld
t@5a9da LC-QTOF/MS uaz LC-MS/MS

TinuanuuanawasmmasaeniitssAynNaae
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M1 5 WM INAFoUANNTUEHIAYNNTDAILUINHANTIATIEHENS indoxacarb waz matalaxyl
Tu apple filanniasas LC-QTOF/MS waz LC-MS/MS

Result (ng/g) Spike at 10 ng/g

Replicate indoxacarb metalaxyl
LC-QTOF/MS LC-MS/MS LC-QTOF/MS LC-MS/MS
1 9.02 10.50 9.35 11.53
2 10.62 10.65 9.25 11.88
3 9.30 10.23 13.34 11.08
4 9.50 9.88 10.65 10.87
5 9.24 9.80 11.78 11.49
6 8.91 10.33 11.93 11.10
7 9.21 8.56 12.70 10.61
8 9.03 10.05 9.36 9.99
9 9.74 11.01 10.82 9.21
10 9.70 10.21 10.87 9.98
Mean 9.42 10.12 11.00 10.77
SD 0.48 0.62 1.37 0.79
%RSD 5.08 6.15 12.42 7.32
Min 9.02 8.56 9.25 9.21
Max 10.62 10.65 13.34 11.88
Median 9.27 10.22 10.85 10.97
F _ (sp)? . p
calculated — m ; SD; > SD, Jumn 1
(mean; -mean,) o
teaiculated = T 1N quNMIn 2
\/(n_l-l'a)SDpooled
SDpooled _ \/(nl—l)xSD§+(n2—1)xSD§ SUMST 3
(n;—-1)+(nz-1)

dMSUMIMIUANAMAINAEUBN

quality control) l@tzn5ruMsNadaUANNTIUIY
Aumhenuilasumsiusasnuannigiu ISO/IEC
17043:2023 UsztliumamIea z-score LNEIAEDNSU

Iz < 2 HAWUNMTIATEAES L UUBUINE 144 BT

(external

17025:2017

A1 z-score BEILNWIN -0.67 D4 1.18 TIDE
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& [ [ dl <
Tuinavisansy avuaaslunisned e Wuns
HuduINNITIATLEMI8A509 LC-QTOF/MS
AANNYNADUNIIEINULTDANIDINUNINTFIY

Waslfuanisnedauuazdauliiay ISO/IEC
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AN 6 HANSITNTINNATDUA NN YN UNUIEIUAN 9

PT provider matrix analyte z-score
FAPAS 19409 spring onion acetamiprid 0.4
fenhaxamid 0.7
spiroxamine 0.3
tetraconazole 0.5
Progetto trieste spinach atrazine -0.23
VF4800P boscalid -0.02
linuron -0.24
NIMT-PT-0OA-009 apple ametryn -0.67
atrazine 0.67
Central Lab Thai choy carbaryl 1.18
PT08-6707 oxamyl 0.88
DOA: 2566 ME mango atrazine 0.7
azoxystrobin 0.4
carbaryl -0.1
a 4
QI

-7 a o v a o
ASWAUITUazNadauaINN1E leuaads

a I'd = Yy % o 4 & a
Aesviaseiillesnumiadagiy 144 wila Tu
Hnuazkalimamailn LC-QTOF/MS laal#is
035374 QUEChERS lumsanadadie wans
NAFBUNUNNMTANNAMINTIANY (LOD) t¥nu
5 INUNTNADNTN LATAMTANNAYDINTIABIUS N0
(LOQ) whiu 10 inTunsuaansy ianaududuns
YDA NMTILATITHIEUIN 10-100 N UNTNADNTN
ANNUNULBLANUNENNUENNAIY %Recovery Wag
%RSD agluinamisaniy SANTE® mamanyas
adad o 2 & o % a P
a5 nWaauilarnso lu1ges193asev

dl = = Y| % o %] -7 = v
wamuSinaaseiiflasnumiadagiizanaialy
HAWALHA LN MUNTENTUYRDIMT W.A. 2522
UseMANTENTNENTIIUGY (a7 387 W.A. 2560 134
INSNNASNENNAN IFNNANIUL LT MrUe
pasdFanaansisananniila luanmsamsuing
AUNANMNNTNEAT N laMrueUSHIaaEI TNy
ANANGIgAnIa default limit N52aU 0.01 FadnTu

T a w G w 1 w [~ 1 3 Vv

@anlansy (M58 10 W lunsuaansy) Wumasnu
WWBMUUAAIAMNAMINTIVINBNUSINN (target
LOQ) UaIMadauaMNLNULaZANUNEN TINNG DY
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W25 signal to noise ratio ABNNINNT 10 quly
wanninumslszanamanyliuivauuads
ienedfiennaldinan method precision uaz
standard concentration (Jutladandniivhliiie
anulduiusurainisia duduanaliutiueuy
type A sansoUszanaldamshs uaz type B
Aldnnmssaundulemanasing muaiy nail
milsaanaldimansosaniulduasiamuauing
guna asnndaiaesnianaspuiisesas 5o
Muualas SANTE (Fit for purpose)®” 3%
MILe38uAIBgNEanlEIs QuUEChERS d1%su
nsanainuazwalsl daiudsimsrzduuy

multi-residue method §M50FNAFITHAILLUA

D¢

adaa

aaﬂmnﬁaasmlﬁw%'auﬁu WUMISUNNINTZNU

v
g [

yasuningniludrageilaanniuasunisan

SUMUMSATIIMsAiaeia Wy Jasdlsznau
yoauih Tusdu ledy waznsaluiy mlvasied
Jasnumindasirusiingnannaanainiag
Tdenniszduanudutiucmn wiazimsldiagamsy
maﬁﬂﬁﬁqwg (clean up) ﬁﬁé’suwamm MgSO,,
PSA, GCB uar C18 udhmu ssnlesunansznu

Minan lown abamectin B1a, carbosulfan tag



=

MsnaMITiwNsisseilasnumiadagiy
Toee3e9iia LC-QTOF/MS

4 07

anNga) AsUseaiod was @ Inentiun

anilazine lugaehanUssaniissauamnud g
azlianinsansiaiald dauaaslumsed 4 issan
Qmauﬁ’aLawwwaqmsméwﬁmmﬁﬂuﬁ'mﬁwms
IenedlagnsiesenamagNuuy single residue
analysis lunsdifidagreinuazualaifiumsnd
ﬁémaﬂszwuaﬁwuuuﬂ (high matrix effect)
Faunsiteszdanssnunawdanfuiiaeiiy
mmﬁwmﬂiumsﬁmﬁ%Lﬂiwsﬁﬁuﬁmmmwuag
@I

Lﬁmmﬂm‘%m LC-QTOF/MS Lﬂum‘%mﬁa
gialndnhanldasadensiidalsnn il
FasiimsuSsuieulstansmwauniasiioniing
fuindasiieiveslfuamsldlunulssiuazlasu
M3Usa4 ISO/TEC 17025:2017 A 1AS8diia triple
quadrupole mass spectrometry %38 LC-MS/MS
Taalevhmsianzimednslunulszalueiaiio
w2 wie WB3Emsafadenty deansanadilaih
Ladaaiiana 2 sflawdaniu wWisufsuanuuanes
yasrfiouazUsunadsioteszilalasldinasl
gDifference < 20% MyuaIdINAIU LC-MS/MS
(goal standard) e 1009 mawm’wméaqﬁaﬁg\‘l
2 e SIN5005INATHAITLIAFANEBINULAL
TiUSnafiuansasulaibunasinimue uananil
MMINadaunNadalagidayananisiassy
flsedu LOQ Mnia3esile 2 wila #iinaz 10 Faya
HansitaEinldaniaiasiians 2 #fie liwu
AMNLANAINAUTBIA LR A BLazA N SUSIY
aeiifadhAnmeada Jaanansoaguldiiadaiio
Filalndilanansaldnunaunueiasiiannasgiu

loapdrefiUszdnsainwuaslvnanisitasizvn
Taiuanarany unsannsznuuasiaiasiiadiil
agluwaslfiianis anseumsliuins uasiia
anuianalavasglduinig athalsianuaiagile
LC-QTOF/MS ghiigaanaamsumsldau fe
Lseaiiafig1amsiaeid 5213 5-100 W Tun3u
dandu luyaeiedas LC-MS/MS flenadhuduass
Tugae 5-500 wlunsudansun Lissainiadas
LC-QTOF/MS jindasasiasusiassiiazdud

Wantaasnusnugs Mdiiaiwssvias

fenudutugand 100 wilunudaniu azldnu
naspuidudulduazasaaiiidnvaaduduny
(plateau) ehmansmni’ﬂﬁszé’ugqﬁmﬁwmi
dilute gsafanianisanlSurndiadreive
ANNYNGBIYBIHAM TIATIEH wananiifasims
BufunaNSIALWlaen3YnT (retest) Lila
NATIANUEITANANLAUTINYBINTIATILANS
Whduasaiuy duplicate test warsanulasly
ARaEIBINISTENGINE uastnsiganSurea
A5731 %RPD daalitiu 2540 uiiadaq
LC-QTOF/MS 9:ii#194n153ta51eWauuail
Aalanf3au s iduanawasasgaesiinnuazden
wiuen (high mass resolution) #Anh LC-MS/MS
Jeanansaindszgndldlunudsziannsasia
fansaen linnuriing e (untargeted screening
method) dusunisusziuqaninaeuanle
2NIINNAFDUANINDINIYNUNUIBNIUAIN ) 17U
FAPAS d%s1%810403n3, Progetto Trieste
1519338018, FonTUINNINENUINNG (NIMT),
usHM Weasufudnisnare (Usznalna) e
(Central Lab Thai) taznxiznmsinuas (DOA)
Wudy wa z-score agﬂummfﬁﬁﬂaﬁu lzl< 2
Wludaadinszuiunisites s Rwaun s uil
fanugndauninzaninshllf el fidans
u,a::mmsnﬁﬁ%msiﬁ'ngnssmumiwam‘s%’mm
ANNANITIMNNNINTFIU ISO/IEC 17025:2017
Wafine LTt uaeaNanIsitasIzaaly
dmSumsldiaiasiio LC-QTOF/MS fianu
dgagnnniinsldiadas LC-MS/MS da n13¥h
instrument set up ‘[mmawwzﬁyumaumsﬁw
tuning ta3aeiiansunisldausniudaciinng
Wasuviatadonarsilddmiunis tuning
(tuning solution) nn 6 tiau (Uun1smli
Lndnnauauasd sy maeiivasdoeiulail
FUANUIAINTEWINMTIA 1AM A HaMTIANER
finanaieaauld uenaniinaswh tuning calibration
nn 1 teu walwle linear range asamuil
Faamauazdasi mass calibration NnAsIAaY
mmsiened teidlunms calibrate waasli
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fianuifisenswazudug Tasasuaniilddmiu
ﬁy'umaumsﬁw tuning Waz mass calibration A mass
range PHILUIN 200-3000 m/z HATOUAGNHTIA
MsfidasmInnaia dmsumahpinmieiaie
ANNMIMANUFLEIN ion capillary vgﬂﬂ%gqﬁau
MMSIATIEYEAI8 methanol %38 50 %v/v 289
isopropanol Lﬁaﬁlﬁ'ﬁ'uhiwxhiﬁﬁqanﬂsmﬁﬁgj
52U Warhmsenziudinuasaulafisl signal
to noise, S/N > 3 Aa9ATIATDUNITINLADSAN
tileBuduriiaansnaumsneny leun retention
time (ART < 0.1 ¥#), ion intensity ratio 5¥%IN
quantification peak oz qualification peak 284
assulanazasuasgIuaasuanaINnuilaanii
30% LLazgﬂ‘S"N‘ZIEN peak “?l'vlﬁlﬁnﬂblu extracted ion
chromatogram ﬁaqﬁmifvﬁauﬁuﬁu‘[maugstﬁ
msnanuaznagauaNulglareditiesey
asaiilasiumiadagigludnuazualilaslsy
Lﬂ%:mﬁa LC-QTOF/MS ﬁﬁwﬁuﬁy UaNAINAL
annsoih lWlFnuamsumsesalwnsians 144 oiia
ldud Faannsaiiaiasiialiuszgndldluns
Iezidalsinalagmsvenevauineziinesds
Tiasauaguiingdulduaznsnnaienesiuuy
fansashlinnuniiaas (untargeted analysis)
@gaunwladnee saudanIsyanssusesany
dusaveslfuanisernuiasgiu ISO/IEC
17025:2017 tila Wl namsinzinsienuh@aie
mﬂﬁ%wuammwﬁtﬂumﬂa Anamwaaeainaiio
%il high resolution ﬁawmsmiaaamiumsmm
Jeziamsuaanuaznmsiudulssnnviosiie
21msluiagussasdnne g (food authenticity)
Talusman naiinsiesziormsiasldndnms
‘vmaﬁﬁu,azmsmnﬁ'ﬂNaaawsﬁﬁﬂawuutﬁuﬁwgqﬁ
Wudslwailudsemalng Tagluilagiudalad
wiheoulefdaliuinisasraiwszisens
fana1 Fensudnerdansnisunndarnisely
1A309iin LC-QTOF/MS Wanndnamumsnsia
Jeszvionslumnsseeslsanada lU
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Hldwaaisanaienzimsiaiillasiumiadagiy
144 #iia Tunuaska LAewmailn LC-QTOF/MS
NAMANYMEYRIITADAAG BN UNINTFINIT B
Uszinauazseninysemnd Taeien LOD waz LOQ
Wy 5 war 10 TUNSNABNSN MNIOU BN

o | 1

e5zvatsEnIN 5-100 W lunsueansy Wuds

u

[
=]

PHUSEENTMW @IN1500579LAEVNISANAINYB
= Yy -7 o (-7 -7 = | v ] v

anseiiilasiumiadagisluzavinalaadiegndas
FaN N ez NNNWZADESTIVING NANNLNY
wasaNueaglunamisanuasNIngUssana
winzaunazh lldasnaienzdludesdfuams
WHBAIVANAMAINNINTFIULAEANINUABANE
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d < ¥ v a - °
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Development and Validation for Analysis of
144 Pesticides in Vegetables & Fruits by
LC-QTOF/MS Technique

Akarapitch Siripraparat and Weerawut Wittayanan
Bureau of Quality and Safety of Food, Department of Medical Sciences, Nonthaburi 11000, Thailand

ABSTRACT In agricultural production, the widespread use of pesticides to prevent, eliminate, or
repel pests has been greatly increased. As a result, vegetables and fruits may be contaminated with high
tendency for the pesticide residue to remain in the food, creating a risk to humans. Therefore, there
are many attempts to monitor this residue in food materials and products. In this study, liquid
chromatography-quadrupole time of flight mass spectrometry (LC-QTOF/MS) was selected for the
quantitative detection of the simultaneous determination of 144 pesticides in vegetables and fruits by
using the high resolution full-scan acquisition method. The extraction experiments were validated
with QUEChERS method. The limit of detection and quantification of the validated method were 5 and
10 ng/g for the pesticides, respectively. In particular, each sample underwent ten analyses of fortified
pesticides at three different concentration levels: 10, 50, and 100 ng/g. Consequently, the recoveries for most
pesticides in particular matrices were within the criteria of 70-120%, with a relative standard deviation
(RSD) lower than 20%. Furthermore, this method's linear range can be applied from 10 to 100 ng/g
(R?>0.99). Participation in the PT program to evaluate the method performance for external quality control
showed satisfactory z-scores (|z| < 2). Additionally, a significant number of routine samples were checked
and were compared favorably with those from LC-MS/MS accredited methods. Based on these results,
the method’s validation to detect and quantify pesticides in vegetable and fruit matrices for regulatory

proposals and health warnings was entirely successful.
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