] SHIMADZU

Excellence in Science

LAAN-A-LM108A

LC/MS

NaC136A

HADADEMICEEE ST, BORRICHT HELHLE
FOCVWEY, TDfed, BENHF T, LUREIC, SVUR
EHICKIZOBBEZEEET ST EDRELLZODTVET,
PRER, REH, BHACHGEOREZFERTHIET, KE
HPMBOEL SIENZFRIENTESSD, FIONES
IFEMLTWET, LHLTokmE, REBREICKSERYX
IHBBEEEODTVWET, Z0d, BmPOERBERERZKRE
T2 dDENREHDBETT

BE, XE I—0Ov/\, BRGEOEPH#IF T &I,
BRmPOREDRAZEEAEE (MRL) & LJEHFEE CK
EDHZE) DEDSNTVET, HIZIEEU D MRLD—EE
#3001 mg/kg EESHSNTEY, BINLDDH 2 RERE
ICBEWT, BEDMDIODESREGEDIMFELNRDENT
W&,

TTTIE BET66 D MRMIER ) X b (Shimadzu
Pesticide MRM Library) & & & ICPERL LTETR B R 646 DS
B—EFNHAY Y F (BEREALE—F:5msec, 1,919 MRM
oY aY) BEBULT LCMS-8060 TITo e BRI DS
ReBNLES,

David R. Baker Laétitia Fages Eric Capodanno
Neil Loftus N.Asano Y.Uno T.Tanigawa

IEC&HIC
Introduction

RE, SEATIEDEMICERETN TV S EEEIE 1,000 2
BUEEEONTWVWEY, BROBMEADEAIICEY, RE
TNEEREDEBELPREINLSERLFOELEE (MRL) O
HHAEIMLTOVET, EU T, BUNESR - BERHER (EO
N0.396/2005 I BN T, 370 Bamlcxt LT 500 Al LD B
DOMRLAESSNTLET, " KETIE, BERET (EPA)
D450 AU EDRE S FTDMEBMEDHRTEZREL TL
9, 7 BADBRRNICKRBT ZEEEICETZRIT T
A MTlE, TERETRTBMITH LT 400 Ao EDRED MRL
BTN TLEY, Y

BEINERRBENMBEID DM REEDHANERL TV
B, BOREITHEDHIRE - IFZRHEIE L Y RRICHED 515
WERET 2T EHBEREINTVET,

ARETIE, RVU—Z2Inh&EESREDOEAICFIART
BEGIRERE 646 N BR—FDINAY Y FETHBNALET,
AAYV Y RIE, 2766 DD MRM B % @7 L /= Shimadzu
Pesticide MRM Library Z#& & (C/ERL L E LT, 1 D d el &
AK3IDDOMRM ST avhAgENTHEY, BED 1 KD
HIEV2DDODMRMASHAAY v REUE, T—2DEEE

Liquid Chromatography Mass Spectrometry

LCMS-8060 Z AL 5% BB 23 646 R
RE—F D

Expanding Capabilities in Multi-Residue Pesticide Analysis Using the LCMS-8060

NBEWET, AAYV Y Ri& LCMS-8060 D= E M M4 [ EREE
(5msec) ZFBLIZAY Y KT, £ 1919180 MRM ZHFH
105D TRETHTEDNTEET,

AV ROFHEITIE QUEChERS A THIME LTz >+ bY
b U>Od074 b= bU)ViBHRIC 646 MO DREEFML
FrEOEAVE LIz, ¥ FOMERIE ST - U IS
BEVEI MUY I AEDDMEMTT . ALR— M TIE, 554
MADEZNT—2%HE LT, 27 MaEROT—2%RLT
WET, AXV Y FOFEIE, ERROmMmEEZERNTITWE
L7z

Experimental

Vbbb U IOMmE R Phytocontrol 3+ (7
SUR) HoRELTWREE Lz, #E, QUECHhERS
AETHNEBLT, 7EMZ MU THELE LIz, BED
BERIZACSD (77 RX) hoBALF Lz, BEIE,
LCMS D& D% Sigma-Aldrich h5BA LE LTz,

AW ERAZ ZE 54 & B LT, 0.002 - 0.1 mg/kg D & E &5
ToRDREMEIERLE LI, AHIBENE 2 KD
(Atrazine-d5, Diuron-d6) &7 — 9> 7o —DaiNET
075 LTHRMLE Lz,

LCMS-8060 DF — A2 ZEMHE IV b b M- U d%F
NZNOHBZAVT, BE0.05 mg/kgltHlraE—om|
BEBRELNSFMLE L.

LC/MS/MS XY v FDYERL

RERERD LC/MS/MS AV W RTH 5 646 D —F DM
AYVy RiE, BET766 KD MRMIEEH U X b (Shimadzu
Pesticide MRM Library) Z#& &ICERL L E LTz,  Shimadzu
Pesticide MRM Library (&, B¥ 766 MO DERT —2\—
ATY, URAMTIE, ERDICHLTEHD MRM ERAE
FNTVEY, (FFUs—3>=Z31—2 No.C135)

646 D —BFO AV Y RITlE, 1 EBEHIYBKR3IDD
MRM, &5+ 1,919@D MRM ((RY 71 744> 11,819, %
AT4TAF> 1100 AEENTVET, £fe, BERE
AE—=FRIE, ©DTH 5S5msec TT, AAV Y FEFBHITNIE,
BE 646 MNEDTH 105 D THRHT BT ENTEET,

AVE—=T A4 A%EH (B :DLEE, 1>v2—714X
BE, t—MTJOVIRE, E—T4a4VIHRARE, Ko
A HARE, 2T TAVPAIRE) #RBLT HEHIT, 1
VRA—TIARARELZEY I bz T EFERLE L, BE
TRYINIITEESTET, —BRRICRELRA >V Z—
TI—ARXHZERETHIENTEET,



Application No.C136A

News

LCE

s

SIRDZ L

[ASEEENSS I Rz L 1 msec

Table 1 &t
Experimental Conditions

MSZ&A

Restek Raptor Biphenyl A4 EE—F NNZRESI
(2.1 mm 1.D.x 100 mm L., 2.7 um)

TR 0.4 mL/min
4msec (BEEAF>);
Dwell - 4
2AL 1 msec (M2 4 >)
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+0.002 % formic acid — Methanol JOovoe—%BE 300 °C
E—TAVTHARE 10 L/min
FAE 2 uL sample (plus 40 uL water) XTSATHRAFE 3 L/min
2.00 - x108
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Fig.1 I MaHRISHIILIZEE 646 B9 MRM 70X M 54 (FITEE © 0.01 mg/kg)
MRM chromatograms of 646 pesticides spiked into a mint extract at 0.01 mg/kg
. Pyraclostrobin
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Fig.2 EUICTBRHSBEDSEEYROEE 58 B2 MRM Z0O< M54 GRITEE 1 0.01 mg/kg: 2015 European Food Safety Journal 588)

Boscalid, Chlorpyriphos, Cyprodinil, Fenhexamid, Fludioxonil, Pyraclostrobin, Tebuconazole | 4 % & BBE TREINZEEK, (FF)
Fludioxonil & endosulfan &= A7+ 744> E— R T,

MRM chromatograms for pesticides most commonly detected in plant products listed in the 2015 European Food Safety Journal.
Compounds such as boscalid, chlorpyriphos, cyprodinil, fenhexamid, fludioxonil, pyraclostrobin and tebuconazole (highlighted in

the MRM chromatogram) are some of the most frequently detected compounds present in more than 4 % of the samples analyzed.

Fludioxonil and endosulfan were both detected in negative ion mode.
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Results and Discussion

Shimadzu Pesticide MRM Library (77— 3> =31 —X
No.C135)

LCMS-8060 DEN = 1EhE

LCMS-8060 DR R A F v > (RE@AF v Y AE—F
30,000 u/sec) &, WRALED/ NIV DIEEFHEETDT —
ZESICH BRI Z R L& T
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R LIe MRM 7 OX b5 L% Fig. 3ldmLE Lc, E—
7 EREZSNE T 3 %RSD WU (ZBE 1.1 - 5.9 %RSD) &
BELTWET, (Table2)
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JVVIVAEENTWVWET, e, CASES, tFH, R,
T/ TAYVNEYEE, IIAF VEE MRM NS YT 3

DSy, —h&%, InChl, InChiKey, 1t&¥4% (B - & - 3.00 4%
F), ®RAGDITYA bADY > 7IER (alanwood.net, 2.75
PAN pesticide database, Chemical Book, ChemSpider) 7& & 250 ]

DERLEENTVET, BET —2OHBICLEMNTY .

2.25 4

BEEAYVY FOHRAETA X 200

646 D —F T 4 v Kl LabSolutions LCMS (27 > 4 17

Vo TAYR— N TEES, BEDAY v FICHRADE 120
BINLREY, IREDERSEDMBICHSZEYIBR LY &, 1253
AV REARAIART BT ELETRTT, 1004
LCMS-8060 I3, HREBEHEERDND A F v+ ¥ X X — K 075
(30,000 u/sec), HARELNILOFRE, HAREEDIE 0.50
MBI E—RSmseckEZ 7oV Iy TETIVTY, 0.25 1
AXYw R LCMS-8060 & &b ICTEAVEITNIE, & 0.00 2
if@%%ﬁ?ﬁﬁ-t:‘fi‘fifg% |) y h%{j‘}]ﬂ@'é[&b\ﬁjﬁﬁ 6.25 6.30 6.35 6.40 6.45 6.50 6.55 6.60 6.65 6.70 6.75 6.80
<7, Fig.3 (RIB5RT 645 - 6.60 AT T NI 25 54> (Table 2) D

MRM 270~ h 5L
MRM Chromatograms for 25 components (Table 2) detected
with retention times of 6.45 - 6.60 minutes.

Table 2 9 )R (RIFEFRE 6.45 - 6.60 ) |TRRHENZEE 25 s (S MAKRIC 0.01 mg/kg A0 &E— 7 ERRERIRME (%RSD ; n=6)
Peak area variation (%RSD ; n=6) for 25 pesticides eluting over a 9 second time window (6.45 - 6.60 minutes) spiked into a mint
matrix extract at the reporting limit of 0.01 mg/kg.

MRM IRIF R 15 %RSD

e=x7E2 NFE B

CASES

EEAA (7) E—VEEE (n=6)
Trinexapac-ethyl 95266-40-3  C13H1605 2520998 + 25290> 69.05 6.45 1,780,015 3.1
Iprovalicarb 140923-17-7 C18H28N203 3202100  + 321.20>119.15 6.46 1,442,486 2.8
Dodemorph 1593-77-7  C18H35NO 2812719 + 28230>116.15 6.47 658,920 4.2
Fluopyram 658066-35-4 C16H11CIF6N20 396.0464 + 397.00>145.00 6.47 2,439,146 1.9
Flutolanil 66332-96-5 C17H16F3NO2 323.1133  + 324.10>242.00 6.48 3,372,285 2.7
Trifloxysulfuron 145099-21-4 C14H14F3N506S 4370617 + 438.00>182.15 6.48 1,822,340 2.5
Azaconazole 60207-31-0  C12H11CI2N302 299.0228 + 300.00 > 159.00 6.50 1,580,445 2.0
Terbutryn 886-50-0 CTOHTI9N5S 2411361+ 242.10>157.95 6.50 755,446 34
Prometryn 7287-19-6  C10H19N5S 2411361  + 242.10>158.00 6.50 1,300,193 2.6
Azimsulfuron 120162-55-2 C13H16N1005S 4241026+ 425.10>182.10 6.50 2,498,050 1.8
Metominostrobin 133408-50-1 C16H16N203 2841161  + 285.10>193.95 6.51 2,929,500 1.7
Thifluzamide 130000-40-7 C13H6Br2F6N202S  525.8421 4+ 52860 > 148.05 6.51 193,982 5.9
Nicarbazin 330-95-0 C13H10N405 302.0651 | - 301.10>137.15 6.52 973,101 2.6
Bromobutide 74712-19-9  C15H22BrNO 311.0885 + 312.10>194.10 6.53 1,829,781 2.1
Saflufenacil 372137-35-4 C17H17CIF4AN4O5S  500.0544 + 501.00 > 198.00 6.53 465,224 23
Cyproconazole 94361-06-5 C15H18CIN30O 2911138+ 292.10> 70.05 6.54 1,174,967 1.7
Clomazone 81777-89-1  C12H14CINO2 239.0713  + 23990 > 125.00 6.54 3,409,656 1.7
Fensulfothion 115-90-2 C11H1704PS2 3080306  + 309.00 > 281.00 6.54 4,267,514 1.4
Oxasulfuron 144651-06-9 C17H18N406S 406.0947 + 407.10>150.15 6.54 2,911,533 1.1
Rimsulfuron 122931-48-0 C14H17N507S2 4310569 + 432.00>182.00 6.55 4,722,065 1.8
Fenthion-oxon 6552-12-1 C10H1504PS 2620429 + 263.10>231.00 6.55 3,075,195 1.4
Nitrothal-isopropyl 10552-74-6  C14H16NO6Na 317.0875 4+ 295.10 > 230.95 6.56 2,199,581 3.0
Chlorantraniliprole 500008-45-7 C18H14BrCI2N502  480.9708  + 483.90 > 452.90 6.57 2,407,025 2.7
Fipronil-sulfone 120068-36-2 C12H4CI2FEN4O2S 4519336 | - 451.00 >414.90 6.57 2,843,708 2.0
Valifenalate 283159-90-0 C19H27CIN205 398.1608 + 399.20 > 155.00 6.59 3,845,335 1.9
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Calibration curves for selected pesticides spiked into a mint matrix extract in the range 0.002 - 0.1 mg/kg.
The quantitation MRM chromatogram is shown in black (qualifier ion MRM chromatograms are shown in red and blue).
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45 x108
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Fig.5 IV MaHBRPEESMHYDOE—IERME DY b CRINEE :0.05 mg/kg, 100 ELEFEIHT)
Peak area response for several pesticides following 100 repeat injections of a 0.05 mg/kg spiked into a mint matrix extract.
Table3 BEImMPDE—r/EBEEBRRME (B 0.05 mg/kg ZARMLIES > Mad&RD 100 E1FEAESE 24 B2
Peak area variance for selected pesticides following the repeated injection of a 0.05 mg/kg spiked into a mint
matrix extract. (number of sample replicates was 100; the analysis sequence was 24 hours).
NCSRE - : R 1 B === %RSD
= = = = = Efa{E 00
Butocarboxim-sulfoxide 34681-24-8  C7H14N203S 2060725 + 207.10> 75.10 3.042 1,220,391 2.6
Thiofanox-sulfone 39184-59-3  C9H18N204S 250.0987 + 268.10> 57.00 4.001 442,724 57
Monolinuron 1746-81-2 C9HT1CIN202 2140509 + 215.10> 99.10 4985 2,904,116 3.7
Probenazole 27605-76-1  C10HINO3S 2230303 + 22400> 41.05 5.995 1,145,189 35
Dipropetryn 4147-51-7 C1TH21N5S 2551518 + 256.20 > 144.05 6.999 3,289,597 34
Pyraflufen-ethyl 129630-19-9 C15H13CI2F3N204 4120204 + 413.00 > 339.00 8.004 3,653,333 35
Emamectin Bla 138511-97-4 C56H81NO15 1007.5606 + 886.40 > 158.20 9.008 3,109,562 4.5
Pyridalyl 179101-81-6 C18H14CI4F3NO3 4889680 + 491.90 > 109.05 10171 1,579,422 5.0
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Peak area response for 3 pesticides spiked into apple, mint and tomato matrix extracts at 0.05 mg/kg over 72 hours.
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MRM chromatograms for probenazole (RT 5.995 minutes) and dipropetryn (RT 6.999 minutes) for injection 1
and injection 100 spiked into apple, mint and tomato matrix extracts.




Application No.C136A

News

< b U7 ZAFHRDIME

BRABERBICBEWNT, FUECDEEZFRED DIEREIC
DT B RODAEERENTONTCVET ., ABFORD
IC& B U T RMRIE, A A CHHIN A 7 efeE%Z 5|
TR LET, BT 4 ilbliE, EBOREEES, 7—
AOEBEPREICELEZRIEITIREDN DY T,

TG M) 7 ZAARROEMRLEOFHZIHT 2
Blc, RERHABZRIRT 2HEDLIEONTVET . 7]
RED D DHRFEIE—MRIEDBERTHY, BANHRD
BUWIETY., ABERIE, BRELTEHABEIAZDRD Z
Bl, EBOBREMBLICDAENYET, AOEVAET
hE, 720707 4ALELT Y2 A LEIROMILHE]

B¥E% 0005 mg/kg AMLEZ > MakikE, KT1:5,
1:10, 1:20, 1:50, 1:100 &R LEEEHHNDMRM 70O
RN T L% FiQ8ICRLET,

Table 4 [CEABIRARTIDEINEEZRLE T,

e 10/ (1:10 BRITBZE, FBEALEDENTY b
U ZENNEIEN, BINENT0-120 % D E LT,
%RSD & 20 % LT, FHEEL S DOEEMRIUEIFIE 10 % K&
CREGRRZBDCENTER LI, &Rl Z 2085 LIF
S50BICHRTBE, I MUTAMRIGHAAUEGRER T
flTEE L.

BEEBYVET,

F)| Q90013215 10665 Q239.00»132.15 48484 Q23000513215 372e4  Q239.0013215 21984 Q239.00»132.15 1ide4  Q239.00:13215 6.40¢3
v o . . . . .
g 1065 1:0 1.0e5] 1:5 1,065 1:10 1065 1:20 1.0e5] 1:50 1.065] 1:100
g 7.5¢4] 7.5¢4] 75047 7.5¢4] 7.5¢4] 75e4
"E 5004 504 h{ 5.0e4 5004 5,004 5064
o A
oo B 2,504 2.5¢4] 2504 2.504 2504
X ¥
0 RRRE; ; T 0 AR T T o = T o/ ARRE % 0 RRRE Y Ranny o RRREY T
35 36 37 38 35 36 37 38 35 36 37 38 35 36 37 38 35 36 37 38 35 36 37 38
3 Q230.00125.00 194¢5 Q23000512500 102¢5  Q23000>125.00 6534 Q230.00>125.00 366e4  0230.00>125.00 164e4 Q23000512500 72023
Y
g 1:0 1:5 1:10 1:20 1:50 1:100
o 15 1.5e5 1.5 15e5] 1.5e5 1.565
b v
Q10 1.0e5 1,05 1.0e5] 1.0e5 1.0e5
£ 1
om= 5084 5.0e4] 5.0e4] 5004 5.004] 5,064
a b4 4
0. ARRE-REaRaems s 0 ARREAnRaRRsEEe o AR AARARANREE o RS X R e A 0. AR st adn
39 40 41 42 39 40 41 42 39 40 41 42 39 40 41 42 39 40 41 42 200 40 41 42
:E 220.00>134.15 282¢5 023000513415 20065 Q230.002134.15 170e5 Q220.00>134.15 027ed Q2300013415 333ed Q23000213415 1.19e4
¥
g 8.0e5 1:0 :os 1:5 o 1:10 8065 1:20 o 1:50 sos 1:100
5 6.0e5. 6.0e5 6.0e5 6.0e5. 6.0e5 6.0e5
Heal 4005 4.0e5 4085 4065 4.0e5 4065
o 4
3| 20 2,065 2065 v 2.0e5. 2.0e5 2065
(=) b4
hd v
0.0e0 0 URES T T - T 0. T AT T - T o T T T T o T & T T ¥ T 0. T ATT T . T
65 66 67 68 65 66 67 68 65 66 67 68 65 66 67 68 65 66 67 68 65 66 67 68

SENEATT:5, 1:10, 1:20, 1:50, 1:100 [CHR,

MRM chromatograms for 3 selected compounds spiked into a mint extract at 0.005 mg/kg and diluted 1:5, 1:10, 1:20, 1:50 and 1:100 with water.
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Fig.8 = MAHBICAMLIZEE 39D MRM 70< S 4 GRITRE  0.005 mg/kg)
Table4 = hAERZENKTHERLIBEORBRKIIEEUEE GRIEE  0.005 mg/kg)
Diluting a sample matrix extract spiked with 0.005 mg/kg with water reduced matrix ion suppression.
de=g7E=
Bentazone 25057-89-0  C10H12N203S 240.0569
Demeton-S-methyl-sulfone  17040-19-6  C6H1505PS2 262.0099
Dimethoate 60-51-5 C5H12NO3PS2 228.9996
Isocarbamid 30979-48-7 C8H15N302 185.1164
Vamidothion 2275-23-2 C8H18NO4PS2 287.0415
Thiazafluron 25366-23-8  C6H7F3N40S 240.0293
Demeton-S-methyl 919-86-8 C6H1503PS2 230.0200
Sebuthylazine 7286-69-3 C9H16CIN5 229.1094
Flutriafol 76674-21-0  C16H13F2N30 301.1027
Furametpyr 123572-88-3 C17H20CIN302 333.1244
Fenobucarb 3766-81-2 C12H17NO2 207.1259
Benodanil 15310-01-7  C13H10INO 3229807
Terbuthylazine 5915-41-3 C9H16CINS 229.1094
Dimethachlor 50563-36-5 C13H18CINO2 255.1026
Dimethenamid 87674-68-8  C12H18CINO2S 275.0747
Furalaxy! 57646-30-7 C17H19NO4 301.1314
Bixafen 581809-46-3 CI18H12CI2F3N30  413.0310
Triflumuron 64628-44-0  C15H10CIF3N203 358.0332
Epoxiconazole 133855-98-8 C17H13CIFN30O 329.0731
Teflubenzuron 83121-18-0  C14H6CI2F4AN202 379.9742
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