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Determination of 2 kinds of new types picolinamide pesticide residues in vegetables
and fruits by pipette-tip based modified QuEChERS-high performance liquid
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of fenpicoxamid and florylpicoxamid
residues (2 kinds of new types picolinamide pesticide) in vegetables and fruits by pipette-tip based modified
QuEChERS-high performance liquid chromatography-tandem mass spectrometry. Methods The vegetable and

fruit samples were extracted by shaking with acetonitrile assisted with QUEChERS salts, and purified using
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disposable tips packed with clean-up sorbents. The analytes were separated by a HPLC Shim-pack GIST Cig

column (100 mmx2.1 mm, 2 um) with acetonitrile-0.1% formic acid in water as the mobile phase by gradient elution

mode. The target compounds were analyzed by high performance liquid chromatography-tandem mass spectrometry

in multiple reaction monitoring mode, and quantified by the external standard method with matrix-matched

calibration curves. Results

The linear relationship between the 2 kinds of pesticides was good within the mass

concentration range of 1-40 ng/mL (correlation coefficient r>0.994), and the limits of quantitation were 0.01 mg/kg,

could meet the requirements of residue detection. Method validation was conducted in 5 kinds of matrices including

Wogan mandarin, celery, apple, scallion and raisin, and the average recovery rates at the spiked levels of 0.01-0.10 mg/kg

were 62.6% to 119.1% with the relative standard deviation of 1.98% to 13.10%. Conclusion The proposed method is

simple, rapid and efficient, and is suitable for the rapid screening and accurate quantitation of 2 kinds of novel

picolinamide pesticide residues in vegetables and fruits.

KEY WORDS: pipette-tip based modified QuEChERS; high performance liquid chromatography-tandem mass

spectrometry; fenpicoxamid; florylpicoxamid; pesticide residue
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(maximum residue limits, MRLs), 3& F{{{E & & P E
MRLs # 0.15 mg/kg. /NEZRIZEZ 18 0.60 mg/kg; WAF]
MEIF 2022 4 1 A &A1 M BE BERE S R 57 A9 MRLs
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RIS R M 25k W AT TR, %O R RIS b T
e, TR A A 28 R 2R TR, 1R N X
JrART I 47 A v R T B A 2 VA S A A 2 R 7
WHEAE 0.02~0.09 mg/L Z [, AT UL, DPX AR by s &
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SER RS . KCRFE G A AR T, 56 IR
Rt JEsie. SRR R, M4 T AR BLARLEL T, AR B TS
G20 CCHeARAF 5 1 o

WG . WRR(ti% 4L, 3¢ Thermo Fisher Scientific /4
Al); JCOKER R BE (S B, [ 24 4 A1 1k 2R A RS W),
QuEChERS #h (% 4 g JUKBRRREE . 1 g A ALHN. 1 g 411
MR —KEW . 05 g IR MM KEW) .
QuEChERS M #I(2 900 mg Jo/KAREREE . 150 mg N-7N 5E
£ i [N-(n-propyl)ethylenediamine, PSA], 15 mg {1551k
7% M (graphitized carbon black, GCB) . & il — kP sk 204
A CRANZERHMU AR A R w]); ARWRVDK | bk B 7 1t fre
(ZJ =98.5%, f&[E Dr.EhrensorferGmbH 23 F]),
12 HF5RE

LCMS-8050 = &4 R AH €633 - = 7 DU AR AT B i A (T 75
LabSolutions Ver.5.80 ff i 1./ %) . HPLC column
Shim-pack GIST C g &% 4E(100 mmx2.1 mm, 2 um)( H 4%
HEA D), MS3 Ui TR A1 A (T8 TKA 22 7]); Multi Reax 25 51
JE % # ([ Heidolph 2\ H]); ML204T HLF-43H7 KT
(&4t 0.0001 g, FIFHREEI-HTR ZAL A IR H); SQP H,
TRV-(&A 0.01 g, dbatFEZFIITRLA A A IR A A,
Universal 320R /=38 % B O AL [E Hettich 24 #)); 0.22 um
A PRSI R LG S 305 A PR A H) o
1.3 W%
1.3.1  ARBEER A B

o A 8 Y - 0 R B kAR R 7 DK AR L I R 7 i
PrdfEdh, BT 10 mL AP, AP RERITE R 24
B, Fol R R 1000 pg/mL MBS HERE R IR, T
~20 °CIRAE

TRA bR AE R [RNECN TAEW: 43 JHG 6 R BBGE S A A
FWZE 10 mL AR, HOWHEAE 2205, Bl ik
BE 10 pg/mL MR -GARUET RN, 4 °CIRAFE; FRIBGE HHR
AArUEREIE 2 10 mL 50, S ER 225, Bk
BTN 1 pg/mL AIR-EARIE TARI, 4 °CIRAF .
132 A&k

FRELZT 10 g B (TR SEACRFRAE 2 g+8 g /K, Zilid

#E 30 min)F 50.0 mL HIEWRELE SR, WA
QuEChERS #:f1, JMA 10 mL ZJEHE R, FIZIPRE 1 min,
6000 r/min &.0> 5 min. FHRER FALIEBATRL I — U Sk
BHERE 2 mL IR T 5~10 R E L ik, 17
A— MR 0.22 pm A YIRS, EHLIE
133 MELH

TSR AL 35 °C; SFREAER 1 L, Y 0.25 mL/min.
TN A h 0.1%H BRKIEW; Tl B h S BS
BN 0~0.5 min, 3% B; 0.5~1.0 min, 3%~40% B;
1.0~1.5 min, 40% B; 1.5~6.5 min, 40%~95% B; 6.5~9.5 min,
95% B; 9.5~10.0 min, 3% B,

RS AE: MR W5 IE B F I (electrospray
positive ion source, ESI+); # I HLE: 1 kV; FS . Mk
S TERAYIREA, WESIN 3. 15, 3 L/min; #2H
TR 400 °C; B FIEEE: 650 °C; DL #REE: 250 °C; fin#k
MR EE: 250 °C; GERETA]: 100 ms; M 2R
W5l (multi reaction monitoring mode, MRM)., H#rib-& 911
MRM Z# L35 1,

1.4 BB

BT Bcds Y8 5 HE /N 7] LabSolutions Ver. 5.80 T.{E
SR AEFE . B A LabSolutions Ver. 5.80 1 #% T
Ve B H

2 GER5HH

21 UEEHFBMK

Fe R4 IR 1 pg/mL VR A FR R T TR 43
Mr, 720 0 7 5 VR TR B (V)i B 3~4 2H B TR 1
B TAESE SRR, SRl 18 il 25 O B PR B 8
AT RGN, LA 10 ng/mL RS FRIER I NS, R
MRM R AR, AR 1| g s P e E R
EMER TR D). SERAB, HEREA T s S%
58, BIEREARURE 0.1 pL A A S84 mfE e L (SN), 4
B EUREE AV SRR, B R R AR 1 L,

E— R R, HAME STk L 40 ng/mL
B, Brikknil s B P BA5 510 3 7F 1~40 ng/mL Fiibik
JEE S TR P, 5 % i 0 A O A S R AR kM R R
(r>0.994), i & 5 B /3 HT B3R . % B3 o o (AR, V308 R R
T IR R B SR VTR o

®1 BHFREEYH MRM 2%
Table 1 MRM parameters of target compounds

=2 BB T (mv2) FET(2) Q1 Pre W 2%/V Tl A /v Q3 Pre R 2/V
615 239.05* -22 -26 -15
HIRY>
HRBK 615 515.15 -22 -16 -26
N 513 231.00%* -36 24 24
MHE B TR P e
513 109.05 -36 —46 -25

T ERB T



%84

i, A kUM R QUEChER S- i AU (1 - H IR Jo 18 V4 I 5 i SR K R b 2 o BY e P 6 . 15

1.00
0.90
~ 0.80
2 0.70
X
= 0.60
#
== 0.50
B
= 0.40
E0.30
0.20
0.10

HEE T R 1

EURUZ S

6.3 65 67 69 7.1 173
& 83 15 18] /min

0
55 57 59 6.l

Pl 1 RDRVSORANLNE B BEE MRM (1 €23 51 (10 ng/mL)
Fig.] MRM chromatograms of fenpicoxamid and florylpicoxamid
(10 ng/mL)
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P o ORI TR 7E 10 pg/kg B ANKSE T BEAT BN
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(CERGEEZRRE EHYREER P 331 Rk LHAR
WPy R R I A - TS S ) AR
QuEChERS b 451, 76— MMk PILA 8 41N [R] L f3i]
i) PSA Fl GCB 4145 (3 2), LA 5 ¥k, F75IHy i
AL S5/t QUEChERS W 504 fb 25 gk AT A N O
ZE4YHT, PEM IR BRI He X BR Ak A g T AR Y B2

BHNEN EZOWERTR, 8 Hiba A0 F 35/
T FAE, FWILE PSA (25~100 mg)Fl GCB (2.5~20.0 mg)
B4 2% S TR, W R 500 R 2 14 28 o Ak A5 40 el SR O
R (P>0.05) . {H b W B (6., GCB FH &34 i vl B i
IR IBOR B i 5 WARIFT, “50 mg PSA+10.0 mg
GCB 4145 QuEChERS W 5] 14 €0 3 23 BR AR A 24,
“50 mg PSA+20.0 mg GCB”#H & Ay AL IR (o i %, 3
TP L BRI

564 QuEChERS kAN, A58 09k kg ik
EARUIMICKBRREE o i DR S0 & B, Bt FR B 7 il Wi ik
FErh G, BERE WA 5 PR IBOR 5 W B 70 4 Fe 4 Bk, S
AR BE A7 o AnE R IBOR T i — 2 Bk LA B ARk
AP, ARSI BEIE Y3 B K R

o Sk A eB R B AR 6
PLNEZE N IR, <50 mg PSA+20 mg GCB”W it
FIEAE, ZEMB 1, 3. 5, 8, 10, 15 M EALSCRIGE
Wi, 255 R, SR IBOR G RE A RO n B AR, %
U R U 5848 22 R R A 0 5 v Ak TR 0 T 40 o, 4 g
R TR L BRACR . 25007 L0450, ik
5 YR HRIOR A 2 B 2% T15 58 QUEChERS Jiik, A3
J AL RO SR IRCR, BT SR BN 5~10 %K 2
i 23838 A 3ifk DPX W&, ATEE 438 indl ik F 3k
AL ROR

LA, WSk g b R EEAE PT 7E 1 min P58
B, MFE S EEERE] EALR I S FERTAL B 5 min Z N RIWT
SERL, 4 T 1545 QUEChERS ¥k Jr vk ik #% b5 -fie
IRAT 1 min-B0 5 min”ZF 2R, e b RCRAH 24 5
EHERMFET, BEFRT T AT FIRCE .
23 BN

PEHGRME 73R SRR R W4 T4 5 R H H
TR 22 () A B 3K SREBE I, 3 2o T ) i o DG o v i 4%
H 2R v 00 b o it 2k, 4 2 3XBE 9T AL (matrix  effect,
ME)=[ (3 Ji VT e £ v il 2 Aok 56/ 4 1 500 b o il 2 1 56 )
—11x100%7155 ME. RHEHIEFLN: |ME[<20% 4 55 ME(A]
Z0%), 20%< |ME|<50% 4% ME, [ME[>50% A3 ME(7F
M) 300 2 R 8 R B R 28 AN LA R i S R 2R R VD K A
MR AT Bk e 22 300t ik ME(3 3). ALt ASWFFE R FH AL s IT
B bR 26 e o, LASEA R0 bR ME A6 28 SR 1) 4t
24 FFEEWIE

PP B AR b G Y SLRISE P ) MRM (@35 1 R,
HAaE Iy B AT W XEAR, R R e e TC (A 2).
DL A2 115 T4 OB 7 7RI C BRI 4R, DA vk
JE AR A BR(X, ng/mL) . WE TR AR BR (Y)Y Hilbr e 2%,
SERFRI]: ZRIR VDK AL NE B I £E 1~40 ng/mL JiT it vk BE
TN R RLF, MR r>0.994(3 3); i SCHRPY,
PR AL & W 7 5% 2% K SR 9 € 5 R (limit of quantitation,
LOQ)#Ji%Hy 0.01 mg/kg.
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R2 —RMRSKFRETIAR A E RS E B RS YEIEER
Table 2 Composition and amount of purifiers in disposable pipette extraction and average peak area of target compounds
after purification

s PSA F#E/mg GCB [ #/mg IR VDA N IE TAT Pk fe

1 50 2.5 2595673 1923602
2 50 5.0 2683911 2001958
3 50 10.0 2826746 1962008
4 50 20.0 2663682 1850476
5 25 5.0 2728173 1820346
6 75 5.0 2693904 1973535
7 100 5.0 2735325 2097254
8 QuEChERS W& ff 7l 2770623 2030072

T7 22037 (F 1:=2.66) F=1.20 F=1.68
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Table 3 Calibration curve equations and MEs of fenpicoxamid and florylpicoxamid

&Y 5 bRl 2y #2 P EX() MEs/%
2N Y=544912.4%+18207.05 0.9991 -
R Y=833965.2X-9538.990 0.9983 53
I g Y=402100.5X-40764.48 0.9992 26
HRIRVD A —
R Y=362233.0%-18706.79 0.9987 34
KA Y =506637.0X-136060.1 0.9980 7
ik R Y=45201.81X-3998.347 0.9997 92
2N Y=587293.8X+118745 0.9981 -
R Y=608702.1X+176154.3 0.9986 4
N R Y=482665.3X+1566.173 0.9996 18
ML IE TR I M —
SR Y=326002.5X-46414.50 0.9989 44
KA Y=518696.3X-63993.43 0.9987 12
T Y=124550.9X+6392.288 0.9998 79
- FOR TG EE
T S
. . />
£ 200 M R gvxz.oo ARIRDAK
2 1.50 2 1.50 NI A RN
2 1.00 B 1.00
430.58 21 0.50
= E 0
55 57 59 6.1 67 69 7.1 55 57 59 61 63 65 67 69 7.1 173
”Hﬂﬁﬂ/mm 5 B4 15} 6] /min
"2 w2
X 2. ey h> x 2.
i 2.00 o HIRDAK i 2:00
b =1
™ 1. 1. Ny 7 FENRVH >
=050 =050 H&A@W“A AIRTOK
Z 70 2 7 A
55 57 59 6.1 6.7 69 7.1 55 57 59 61 63 65 67 69 7.1 173
{%F{fﬂﬂrﬂ/mm {5 B2 i ] /miin
E _ 6.00
2 5.00
X 4.00
3 3.00
= 2.00 — s
=1 1.00 I T I ARIRVDK
g 9 A A
0.50
55 57 59 61 63 65 67 69 71 73

T A~E 5330 RA . 3R
B 2 ZRNR VDK AN IE B BEAG e 5 bR L 5 ) MRM (a3 &

4 B8 B ] /min

R KRBT -

Fig.2 MRM chromatogram of fenpicoxamid and florylpicoxamid in 5 kinds of typical matrices

£ 5 PP #EST LOQ. 2LOQ.
[6] Wi 5 6 (n=6), T 53 [m] e 5 LA X B E fiil 2% (relative
standard deviation, RSD), Z5HEI/R, ZIETE 5 FplL RIS

10LOQ 3 /K-F-#s il

J SR I LR  HERR BE S AE 9 B L 7E 0.01~0.10 mg/kg 1Y

ISR, 2R UR V0 K 1 H E 78 IOk 1 ) S 2 BT iR A F
62.6%~119.1%22J], RSDs & 1.98%~13.10%(F 4), ¥4
SCHR[30T% 4% 24 5% B A6 I ks (SR, U A4 T 36 A

LR S AR T

FRRERL N 2 @ B I TSR AEAR AR LB B tpry e PEAREIC B AR 25 1y BRAR— .

A RSDs ., iR ik R HAS e M . JEFE S

R, AT L TR S R R B A 2 AR R

2.5 SCPRHESRMNE
KA TG B0} 23 3 T B B S SRR Sl (R ARG AR A .

PR B MR

T S 4 A ARG ) A IR 70 K AT e T T e 3% B

SRER T, P A

M, X5 [ H A
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R4 RIRIDKRFIMIEE B AR S FhE B P AR N B = A
RSDs (n=6)
Table 4 Recovery rates and RSDs of fenpicoxamid and
florylpicoxamid spiked in 5 kinds of matrices (n=6)

oty g DN CPRWGER PMOR o o
/(mg/kg)  /(mg/kg) [ /%

0.01 0.0116  105.2~119.1  4.55

A 0.02 0.0207  91.3~109.3  6.74

0.10 0.1121  105.3~119.0  4.19

0.01 0.0103 83.4~1102  9.96

3R 0.02 0.0178 76.7~98.8 10.29

0.10 0.1067  102.4~111.6  3.24

0.01 0.0109 93.7~117.8  7.86

RIRV A SR 0.02 0.0206 92.4~107.1 5.23

0.10 0.1027 94.4~1164  7.53

0.01 0.0113  100.0~118.8  6.25

KA 0.02 0.0214  102.2~109.5 2.1

0.10 0.1002 96.2~104.7 3.41

0.01 0.0095 88.5~99.6 5.48

WET  0.02 0.0208 93.9~110.0 5.65

0.10 0.0969 89.5~103.7 6.00

0.01 0.0094 88.7~99.0 3.67

KA 0.02 0.0156 67.1~87.6 11.47

0.10 0.0898 85.7~94.8 3.45

0.01 0.0085 62.6~92.0 13.10

i3 0.02 0.0176 81.5~91.2 478

0.10 0.0845 80.4~87.8 3.76

. 0.01 0.0077 71.8~82.8 6.39
MERERE .

L R 0.02 0.0148 70.4~79.6 4.74

it g

0.10 0.0814 75.8~85.8 5.38

0.01 0.0089 85.0~91.4 3.23

KA 0.02 0.0168 78.1~86.2 3.63

0.10 0.0868 79.8~90.2 4.44

0.01 0.0090 85.3~91.9 271

#HWET 002 0.0149 73.0~76.4 1.98

0.10 0.0901 83.6~94.7 4.73

3 4 i

AT IR TSk A R QUEChERS 4 =44k
8 i - 3 R O T R DR R, S BT B SR K R Hh R IR
T K M I T Tk e 55 VR ARTRIT TR M I ok e 2 A 24 5% B 1 TR
HLOWERINGE . FEULER b, B R R R AR TR
WAL, MFEBIN SO SEBLE. M TE%
QuEChERS JyikMsLsi LUk, ol T 5688 IR -HEw iR
A]-BS0 A B — Rk, K ETAE PR 45T % 5 min DLPY,
ke A I B T R R E R, o A sk A
BISIAZEE TR R, FE0foeid 2 i A 4n S0 6 45 TR Y
FEat, AL TURBIFIEC )y, #E T 50 mg PSA+20 mg GCB
WA BRI AL, I B TSk NI JCK B EE, 2L
EG T R AR T B0 W B A Sk B /N ] P Ay 4t T )
G, EART T ARROR . AT TR RAF(r>0.994)
LOQs i5% 0.01 mg/kg, AV A2 F AR A p 2k, A

TEZ PG R 1 B SR AL b SR B R A (DS e S p o
BEo £ BB, W5 AR mAE S SR, PR A2y
B B ARG i 2 R O A AR L TR A AL EREL S,
TR 25 5% BRI BOR RO ROAL S A sl R Rt 7275 .
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