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ATRERMEYNTE, EHEKEERSERBRER. R
B BFERERY, URPRIEYEZIHFATNAENTE.
RGZEHEEEMANNREE, UBLERPRAKEEN
HERRALEEZ R,

Bal, £E. BN, AAZFERMBX A EmPRGZKE
BRAKRERE (MRL) HFFE (BIWEE) MTHE. XiEH,
L 0.01 mg/kg fEARAKBIRENBIAE. FEIESREES
MAERARAZRBRNFREYEK.

AR 766 TR ZEM S HY MRM E#BEE (Shimadzu Pesticide
MRM Library) BI37T 646 #iRk % BRERERT 5% (EEfHh
RYIERE : 5 msecy 1,919 N MRM BF3Y) o AXEENBE
A LCMS-8060 Xt 646 F-R 25k B8 i1 TIRIE 5] 43 A 40 7R 451«

B
Introduction
B, £ittRETBERRIEVESHERNRBMEKRES
1,000 FILL L. BEE AR OMNEN, FEEBENREMARE
BRTRENRARERE (MRL) thHFES . RIBKERTR
BBRAMREEM (EQ) No.386/2005, Xf 370 Fi& e 500 # E
HREESBAKRBREMTME. ¥ REFERIPF (EPA) ¢
450 FA EMRAR S REBASYRNFIFEHITTIRE. ¥
AARESEEFIRHNERRE T SMHERTP 400 ML LRI
BAKBRE. ¥
MESESMHNRAMERMENBEES, XHMH
MR ENEXENFFREAR MRE TPk .
ARTTEMRIBUCR 766 MR ZGALSTHI MRM H#EEE (Shimadzu
Pesticide MRM Library) BI3EMimK. £ &FIRiZ5A#THIER
SE5EENH. KAFEEMRARLE 33 MRM BT, 58#
RHGNE 2 3t MRM BF AL, SEEREES. BT
LCMS-8060 BB HIERERE R [EFAIRMETIHREE R (5 msec)
BIFER, 1% AR AE AT RY 10.5 ¥ AN 1,919 4~ MRM BF
3to

ARE

4213 QUEChERS JATIALIRRIETT. FLIfh. ERHTHEE
BURHIRIN 646 FIRZNRIR, LULHITHZITMG. HRER, &
FENRTPERRAOEALM . EROEMRERER. &5
SEED IR 5 A SERR A AN ZE BRI A T

S

Experimental

T, FLIHh. FEREMET QUEChERS AT,

BiRi&AZHE, B Phytocontrol GEE) 12ft. KZAFRERB ACSD
GZE) ML, A7A Sigma-Aldrich B9 LCMS iR

fEFAMFRETE 0.002~0.1 mg/kg BIRESEEIL 6 NRE M4
FlARERZR . R BRI TAL IR F T T AR RN 2
Mm% (Atrazine-d5, Diuron-d6) EYZRHN.

LUETT . B4l FERER, RE 0.05mg/kg FEIEERE
S MEXF LCMS-8060 HIFSE MEHEIT T 1Tk

LC/MS/MS F753:F %

ASEIEY LOMS/MS F53% “646 PR ZARIRT 47555 1KiB
766 MK AR S MRM {5 23% (Shimadzu Pesticide MRM Library)
Bl 3 M AL . Shimadzu Pesticide MRM Library g 766 #iR Z58{5 2.4
BE. ZRPEEHMEMHRBNZN MRMER (RAHRE No.
C135)

646 MK AR AT, £EE 1,919 ™ MRM BF 5t (IE
BF: 1,819, fAEF: 100) , BMERAREH 31 MRM BFX.
ESURIERE A 5 msec. ERARFAFERRIEN 10.5 5HhA®K
M 646 FHR PRS-

ERBTRSBMARERUETFESE (5: DLIEE. &
EIRE. MAREE. ASHE. TRSEE. SUSED) ,
RIEB A T80 B AN KL -
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LC and MS/MS Acquisition Parameters

Ms &4

BT R

Restek Raptor Biphenyl ik ESI

(2.1 mml.D. x 100 mmL., 2.7 um)

=igEtig]

1 msec

0.4 mL/min

4msec (EEET) ;

Dwell FifiE] 1msec (BEEETF)

2 mmol/L ammonium formate

+0.002 % formic acid - Methanol nRE 300 °C

MRS TR 10 L/min

AR 2 uL sample (plus 40 pL water) TSk 3 L/min
200 X107
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1 EREREERUE AR 646 MR ASEIA MRM &R CGRMMKE: 0.01 mg/kg)
MRM chromatograms of 646 pesticides spiked into a mint extract at 0.01 mg/kg
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2 EU MBS HRIEM RS 58 R ZIM MRM &ikE GRIKE: 001 mg/kg: S8R 2015 European Food Safety Journal)
Boscalid, Chlorpyriphos. Cyprodinil. Fenhexamid, Fludioxonil, Pyraclostrobin, Tebuconazole Jg#& %7 4 % EHIKRZE (EF)
Fludioxonil #1 endosulfan Fi a3 FHEA&N o
MRM chromatograms for pesticides most commonly detected in plant products listed in the 2015 European Food Safety Journal.

In this report, residues exceeding the legal limits were related to 58 different pesticides. 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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mER5THS LCMS-8060 (i it 4
Results and Discussion
LCMS-8060 BYABIRIETE (H=FAHIERE 30,000 u/sec) HE
AN BT RS EEHRRERE THNEE.
3 ATEIREBRTEIZE 6.45~6.60 43 $h AR HO3ERR 25 Fhak
758 MRM 3EE. Rfilth, ERESEEREN, EERNIAER
EFHMENF 3% (RSD: 1.1-59%) , BWABRZE (£R2) .

Shimadzu Pesticide MRM Library (3% No.C135)

{5 A Shimadzu Pesticide MRM Library A HiE /7558138, H1E
HEMERE.

BEESESMAYTHNES 8 > MRM EiE, B EEFHM
ABETFEN, 156,000 MALR MRM BFX. HH, RHTE
BFCAS S, X, B BENERE. MEBETRE. MRM 300
BEFXEI. BE. InChl, InChiKey, L&MIEZHR (B, 3, F) .
IR E 215 2RI TT15E4E (alanwood.net, PAN pesticide database.
Chemical Book, ChemSpider) , AIBXMEZRAHIE.

x10°

BWHITHERE

646 TR ZAR AT 4 77 5E T LA B {E i $ A\ 2] LabSolutions
LCMS ¥tk . BRIESIS AR, Blan, FEHR7ERRMIRN
B#RALSY, SAFER SRS FMIBR—Lmk 5

LCMS-8060 B & k& IRAIIEEE (30,000 u/sec) « &=
HREE, BHERRMETIRRE 5 msec, EFREZE % AIFEM
PR MRIEAMIEES LCMS-8060 A&, BIATG8Fi#T
BEMRAMDHT.

625 630 635 640 645 650 655 660 665 670 675 6.80

& 3 {REBETIE] 6.45~6.60 Sr$HAIMIL R 25 FRE (FR2) W
MRM €& iZ[E
The LCMS-8060 can acquire MRM data at a high speeds and enables
precise quantitation even with high data density. Between 6.45 and
6.60 minutes 25 compounds were monitored (Table 2).

T2 oW (IREERTIE) 6.45~6.60 4344) MIMIHAY 25 MR (FEERZEBGRTIRM 0.01 mg/kg) IEMEFEE M (%RSD; n=6)
Peak area variation (%RSD; n=6) for 25 pesticides eluting over a nine-second time window (6.45 - 6.60 minutes) spiked into
a mint matrix extract at the reporting limit of 0.01 mg/kg.

BARH 37 14

waman CAs £ HFR SFR M pa 1*(;";3';“ mg;’]ﬂ e
Trinexapac-ethyl 95266-40-3 C13H1605 252.0998 + 252.90> 69.05 6.45 1,780,015 3.1
Iprovalicarb 140923-17-7 C18H28N203 320.2100 + 321.20> 119.15 6.46 1,442,486 2.8
Dodemorph 1593-77-7 C18H35NO 281.2719 + 282.30> 116.15 6.47 658,920 4.2
FIuopyram 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 437.0617 + 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 C10H19N5S 241.1361 + 242.10> 157.95 6.50 755,446 3.4
Prometryn 7287-19-6 C10H19N5S 241.1361 + 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 284.1161 + 285.10> 193.95 6.51 2,929,500 1.7
Thifluzamide 130000-40-7 C13H6Br2F6N202S 525.8421 + 528.60> 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 C17H17CIF4N405S 500.0544 + 501.00> 198.00 6.53 465,224 2.3
Cyproconazole 94361-06-5 C15H18CIN30O 291.1138 + 292.10> 70.05 6.54 1,174,967 1.7
Clomazone 81777-89-1 C12H14CINO2 239.0713 + 239.90> 125.00 6.54 3,409,656 1.7
Fensulfothion 115-90-2 C11H1704PS2 308.0306 + 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 C14H17N507S52 431.0569 + 432.00> 182.00 6.55 4,722,065 1.8
Fenthion-oxon 6552/12/1 C10H1504PS 262.0429 + 263.10> 231.00 6.55 3,075,195 1.4
Nitrothal—isopropyl 10552-74-6 C14H16NO6Na 317.0875 + 295.10> 230.95 6.56 2,199,581 3.0
Chlorantraniliprole 500008-45-7 C18H14BrCI2N502 480.9708 + 483.90> 45290 6.57 2,407,025 2.7
Fipronil-sulfone 120068-36-2 C12H4CI2F6N402S 451.9336 - 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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646 Y 5T PE RIRT S A7 75 AR TG E5 313
$t3f 646 MIRAPEFITARTTIE, WA HLEM ., IEEHR £ 0.002~0.1 mg/kg (2~100 pg/uL) HSEREILLH] T 6 NKE
EEM. KEIRREM#HITTITE. REWRERZ T . 646 MR AEERERMALMHERT

PRI RIFH LM (R?: 0.99 KAL) - FRAERZMINEIR A 1/C.
[ 4 75 6 MRAGEEZERR TR EFRARERL IR,

3 - . By -
z Dichlorprop | RT 4.379 min @ 1Chloroxuron | RT 6.750 min
i2 '* Jy = 0.014476x - 0.002314 = . 1y = 0.044471x - 0.002057
12 JR*=09985819 R =0.9992907 {R*=0.999649 R=0.9998245
1.0 ] 3] g
08 ] 1.0e5 4 3065
B.0e4 E 2505
0.6 4 600 2 ] 2.0e5 4
] 1.5e5 4
04 ] aed 1
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20e4 <
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FREELL RELL

B4 SEETERFERZ CRMKE: 0002~0.1mg/kg) 1 MRM BiEE (BZk: EEBETF; A%Mik%k: SEET)
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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EERES Y BTREN & EESFRUMAEFRMNNREY, FEHMURY

HTIHEE IS E B RIROR M, R T RZ5H0HE YRR 5 msec HATERBFHIRMAUE (£3) .
FEBRBR GRIRE 005 mg/kg) HEEHHHE, HITT 24 (MBTEL HERTHA, 7E 100 RIELSTNERP, 8 MRAMIEETN
FREE S, 8 (RSD) H7E 5.7 %A,

& 5 A 8 MR BIETINAETE.
X 8 fhR 2y R 4R BB Bt 18] (8] PR B 2 GE R R BB RTIE) IR 3.4.5.
6. 7+ 8. 9. 10 IR -

X108

4.5

4.0

35
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EEBTHEERE

0.5
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R

Butocarboxim-sulfoxide O Thiofanox-sulfone A Monolinuron O Probenazole
I Dipropetryn O Pyraflufen-ethyl O Emamectin B1a A Pyridalyl

B 5 SERZERUAT 8 MRAMIEERE GRANMKE:0.05 mg/kg, ELLSHT 100 %)

Peak area response for several pesticides following 100 repeat injections of a 0.05 mg/kg spiked into mint matrix extract.

F3 EEEIRT s MRAMEAERES Y CRINIKRE:0.05 mg/kg, FELSHT 100 R, FELESH 24 NED)
Peak area variance for selected following the repeated injection of a 0.05 mg/kg spiked into mint matrix extract
(number of sample replicates was 100; the analysis sequence was 24 hours).

A = . - . MRM 1% Z Y E] S5 %RSD
dakiak 2 7 B remr (ow) sER

Butocarboxim-sulfoxide 34681-24-8 C7H14N203S 206.0725 + 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 5.7
Monolinuron 1746-81-2 C9H11CIN202 2140509  + 215.10> 99.10 4985 2,904,116 3.7
Probenazole 27605-76-1 C10HONO3S 2230303  + 224.00> 41.05 5995 1,145,189 35
Dipropetryn 4147-51-7 C11H21N5S 2551518 +  256.20> 144.05 6.999 3,289,597 34
Pyraflufen-ethyl 129630-19-9  C15H13CI2F3N204 4120204  + 413.00> 339.00 8004 3,653,333 35
Emamectin Bla 138511-97-4  C56H81NO15 1007.5606 886.40> 158.20 9.008 3,109,562 45
Pyridalyl 179101-81-6  C18H14CI4F3NO3 488.9680 - 491.90> 109.05 10171 1,579,422 50
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T[] R P R R wEnfld, RMT 646 FIRZGMTHY 3 MiEm (ER, &
£ LC-MS/MS TR fa P R AR B E RSN — 1 T EB . o EELHR) SrRIFHITT 100 X047, 3 MEERILITIHITT 300

E TR L& P EE R AR 541 B AR S AT A BB F AR I T (R RIEGSI. B 6 A 3 MEERPRARDHEESTER ORm

. BERYNE<EZWERR. TERSMERKSTE, EE RE: 0.05mg/kg) - HETRH, E—&FRP, FAERAHIEETR

REHRSTE. ER—ERAFERNEIMTHERNEER X FRERENT 5.9 %.

BRERES. BRE—ERTEDRMNEEN (RSD%) FHZE . teoh, FA1EXF Probenazole #0 Dipropetryn 58 1 R #4058

100 RFEHESEIRI MRM BIEEIHIT T EHE. B 7 ATEHAZE
HATERYNSHHIEERES. ER—FmT, % 1XF% 100
RENEEFRLERNERR 5.7 %RSD, EHERNEEAN (B 7) .

%RSD 3.4 .
Dipropetryn

%RSD 3.6

o
% i
% O
EE 2.5 1
%RSD 3.9
B 20
® %RSD 3.2 Probenazole
1.5 Ee:

hiofanox-sulfone

0.0

0 50 100 150 200 250 300
HERE

O Thiofanox-sulfone [ |Dipropetryn [1Probenazole

Ele ¥R, &, ALMZERRTD 3 MRAMEERNE GRIMRE: 0.05mg/kg, FHTETE: 72 NEFRLE)

Peak area response for three pesticides spiked into apple, mint and tomato matrix extracts at 0.05 mg/kg over 72 hours.

T AR
% s 5065 S0e5 s0es
N 4085 4085 4065
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B 2065 A 208 200
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= s s | ea 61 ' SRR S5 s 6o &1 T ! ss | ss g0 e ' 55 se | so @
c SFURERE F100:R3HH FUREHE F100R3HE BURSH SE100; it
S - 0] o - -
E 805 B0e5- !hsf B0e5 805 B0e5
n 6.0e5 Gi0es 6.0e5 4 6085 6.0e5 6.0e5
E 406 2065 s 065 065 065
-E' 208 2085 20053 2005 2008 2008
o - : - - - : - - om0 - - PISES ; - : - > : - - -
s & 70 T &5 & 70 Ta s 89 70 T e & 70 T s & 10 71 s &8 70 11

B 7 FER, Ef, BLLMZERGRTH Probenazole (fRERTIE] 5.995 43441) F Dipropetryn ({REGRTIE] 6.999 434H) MY
85 1 RIHERIES 100 REEAES RN MRM & %E
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.
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P s
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B8 [EEEEERRPIRM 3 MRAMFEIM MRM BIEE GRIRE: 0005 mg/kg) #MMAZKIZER 1:5, 1:10, 1:2200 1:50, 1:100 g
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

&= R

Bentazone

Demeton-S-methyl-sulfone

Dimethoate
Isocarbamid
Vamidothion
Thiazafluron
Demeton-S-methyl
Sebuthylazine
Flutriafol
Furametpyr
Fenobucarb
Benodanil
Terbuthylazine
Dimethachlor
Dimethenamid
Furalaxyl
Bixafen
Triflumuron
Epoxiconazole
Teflubenzuron

F4 CERERRAKGREOBELLAIREYER GRMKE: 0.005mg/kg)

Diluting a sample matrix extract spiked with 0.005 mg/kg with water reduced matrix ion suppression.

25057-89-0
17040-19-6
60-51-5
30979-48-7
2275-23-2
25366-23-8
919-86-8
7286-69-3
76674-21-0
123572-88-3
3766-81-2
15310-01-7
5915-41-3
50563-36-5
87674-68-8
57646-30-7
581809-46-3
64628-44-0
133855-98-8
83121-18-0

C10H12N203S
C6H1505PS2
C5H12NO3PS2
C8H15N302
C8H18NO4PS2
C6H7F3N40S
C6H1503PS2
C9H16CIN5
C16H13F2N30
C17H20CIN302
C12H17NO2
C13H10INO
C9H16CIN5
C13H18CINO2
C12H18CINO2S
C17H19NO4
C18H12CI2F3N30
C15H10CIF3N203
C17H13CIFN30
C14H6CI2F4N202

lizedzat]

EEvEsS
240.0569 32.1
262.0099
228.9996
185.1164
287.0415
240.0293
230.0200
229.1094
301.1027
333.1244
207.1259
322.9807
229.1094
255.1026
275.0747
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