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ABSTRACT: Objective To develop a method for determination of fluindapyr, flutianil and fenpicoxamid in the milk
and formula by liquid chromatography-tandem mass spectrometry. Methods The samples were extracted by

ultrasonic vortexing with acetonitrile. The analysis solution was purified by QuEChERS dSPE EMR-Lipid lipid
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removal tubes, and then centrifuged and filtered before being analyzed. The test method used acetonitrile and 0.1%
formic acid water as the mobile phase, with a flow rate of 0.3 mL/min. A gradient elution program was applied, and
the separation was carried out on a Shim-pack GIST-HP C18-AQ chromatographic column. The detection was
performed in positive ion mode with electrospray ionization and multiple reaction monitoring mode. Quantification
was conducted using the matrix-matched external standard method. Results For milk and milk powder matrices,
there was a good linear relationship between the mass concentrations of fluindapyr, flutianil and fenpicoxamid ranging
from 0.5 to 20.0 ng/mL and their corresponding peak areas, with R values all greater than or equal to 0.9993. At 3 kinds
of different spiked levels of 0.005, 0.010 and 0.050 mg/kg, the average recoveries of fluindapyr, flutianil and
fenpicoxamid were 86.3% to 105.9%, and the relative standard deviations were 3.96% to 9.18%. Conclusion This
method can meet the requirements of accuracy, precision and sensitivity for the detection of fluindapyr, flutianil and
fenpicoxamid in milk and milk powder.

KEY WORDS: fluindapyr; flutianil; fenpicoxamid; milk and formula; liquid chromatography-tandem mass spectrometry
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Fig.1 Chemical structural formula of fluindapyr, flutianil and fenpicoxamid
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5 100] AL R SRR B, JRH R GRAE 1 F 2JR A
% 80 ', PTFE Fl NYLON U A5 ISR I AF A 102 10 E
60 R, R RIFIOARAE S HE . S5 A AT IR fh

“of LSRRGS A | AR R LR 2 S LA
VEMLIOL LR E PE, A TEE PTFE IR B g 1

T1 T2 T3 T4 TS
LR

P 5 A [l e Tl b At Ao 0 e M 9 e i T T PO M
ISR A R (n=3, FTEEVKIE 0.02 mg/kg)
Fig.5 Effects of different purification materials on the

recovery rates of fluindapyr, flutianil and fenpicoxamid
(n=3, mass concentration 0.02 mg/kg)
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TERE S AT A P i v, 08 R 1 3 36 % 52 06 2 AL v
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TSR ET 4 R TR 5 WA IR 2T A R R L IR M AL, e 4o W B A P A
FH AT A R0 B A b B Bl ) R Ok 2 BT, S IR o 1
1. JE B (nylon membrane, NYLON)3E H g K 544 LA
N2, 385 T KA A DA G I8 . PTFE HA MR
SV e, AT 52 5 R SR A AT ALY R . SR N I (general
hydrophilic polypropylene, GHP)% 7Kk M K J&§ A5 MLIA
eit, HAREER 455 R TR ) 2 12RO g [
PES FEARARAR M BRI, 5158 1 T2 Vi g, [l
A RFA DL R W IEAA R B B bR I3
oM, SEEUBETAI TR . B 1 mL 20 ng/mL EFIFRUEIR R, 4
5% MCE. NYLON, GHP. PES % PTFE &R IE)S AL
], SCRESIRILIE 6, 455 2oR, I/ MCE., GHP Fi
PES YEEIT, HBE R 19 ISR 5250 77% . 69%H1 9%

120 WA I SREVE DS R
100 +
e 80t
= 60+
=1
40 |
20 |
MCE NYLON GHP PES PTFE

P 6 7 [l A Sl B AT e | S A A7 AL I TR i )
IUERCR (n=3, BRI 20 ng/mL)
Fig.6 Filtration effects of different membranes on fluindapyr,
flutianil and fenpicoxamid (n=3, mass concentration 20 ng/mL)
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Fig.7 Filtration effects of different extraction solvents on
fluindapyr, flutianil and fenpicoxamid in different
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T A 1 256 100 A 23 - 7R s o ol 58 110 A 23 )5 SR P A T 26 114
FIEX100%0 H|n|<10%, FIHZEFRA BE; 2 NWAFE
A S A 5 S iR S Ak P2 s, R 1.2.2 ik
ARFRZS FUFERL(E MR EL SIN<3), 34528 IR RBOR, Ik
Pt 1.2.1 75 S0 A TR0 P 8 SR e AV 45 L i DL i
WEVA W PR 2 W, SRUBITMR TR | JRUISE Ak BT IS I ML e T
B B A SR RO, = 2 IR A B AR AR
T ST, ASHIFSE R P EE I D A2 of il R 001 T A2 S 4 #T,
DU 300M8 TE 3 ST Rk I R G 22

J7 95 WK BRSSO TEZS A RE S R i B AR S,
LTS WA I LG (S/N) =3 FIERE I kB 7 ek B DX
SIN=10 BB IR BE 5 LA B A5 4 BT 5 e (X, ng/mL) S i Ak
B, XF Ry g ALY A A bR, BN HERRLR . S5 R R,
7E 0.5~20.0 ng/mL BribikEEIERI N, 3 A B 20 R
PR R, MIXRBEHRTET 09993, &
GB 5009.295—2023 (&AW FhRiE b2 b ik
5 UESE 0 ) X 7 vk B VIR R R L e A A
K th BR 4 0.002 mg/kg, & fBRA 0.005 mg/kg.
24 [EERKIEEELE

et 1.2.2 FRRTALFRRAR A 1.2.3 TAILE M 4%
P, SRS R AR WA S R TR o SEERE I L (S/IN)<3 H&

A BARPI AR S s (. FEULSEmh b, 8
3 AR JE K 0.005, 0.010 1 0.050 mg/kg, JTEMFR
FORCSESS . HARSRAEANT : w4548 FRE S v B I ACKE B
WY HARPIAR ER W, e IR A A & 30 min, DA
SR K8 Yt A e O = e S 1K 7 =
PRSI 1.2.2 R0 1.2.3 TR IR AT ERE . ik K
ALER 3T o BEAS AR K- 200 37 T M52 6 Ik, LAPEAR 7
P UERA B 505 % BE . GB 5009.295—2023 HL5E Bt 70 5 (o)
1 pg/kg<p<10 ug/kg, MIRZEN 60%~120%, T H AT
FRUEDN 22 <20%; JERATECN 10 ug/kg<p <100 pg/kg, K
BN 70%~120%, T MMXRERZE < 15%, hFE3ATA:
H 9 2 B2 86.3%~105.9%, X bR vE fi 22 4
3.96%~9.18%, FF& ki EK
2.5 R R EPRMEGNE

KB UE A5 I i B MER R S R R, SR FZ T
4595 P S A TR e . e T T R B T 1 TR P R
AT E o T P BT A i 2 EA AR R R B
PR A, AR FR S aar B ok 6B e B R
(0.126+0.011) mg/kg. FRMEME RN (0.113£0.012) mg/kg .
NHE ISE T 12 (0. 1180.009) mg/kg . FEFESEATINE 6 Wk, BUF
A BRI 0.113 mg/kg . FUMEMEEENS 0.118 mg/ke
MERERIE 0.109 mg/kg, RARRMRS LR 2 (45
TR BN e T -0.85 . FRMEMBIANE 0.14 ., MELBERE-0.43,
JIT AR 21<2, 8 BRI 45 5 A, IR BH AR vk R 6% v A 4G
DU Ry v ) GRS A 1 AT BT e . AN S
N FH TS A T B 15 A Fh g 83T 32 bk ks
FESRIEAT T JRUR e A . U A T AT I R 5 B A
W, G5 RFH, FrarefhhRg s ik 3 FEBREEY .
5 L A T A 5 TP Y T R LV R A 25k R
RUBS:, Ry b) SO B i 2 Mg B 5 3L it 22 4, IR
TR A 5 R A7 oy v FeC B ol G e« M s s AR M T i
AR L5 R W T

F2 BEHMER. SIEMERBMMEERNEESE. BXAK. ERYN. RHRMESR

Table 2 Calibration curves, correlation coefficients, matrix effects, limit of detection and limit of quantitation of fluindapyr,
flutianil and fenpicoxamid

LR Hir9 Rt 7 FE RN /Y% 5 i BR/(mg/kg) FE R /(mg/kg)
T T Y=143880X-9776 0.9997 65.6 0.002 0.005
Wik TRE M TR I Y=152650X-748 0.9996 69.3 0.002 0.005
M G A fie Y=871437X-52686 0.9998 69.8 0.002 0.005
ST TR Y=150399.X-882 0.9994 64.1 0.002 0.005
S ] R IGE I TR i Y=147722X-637 0.9993 70..2 0.002 0.005
M A i Y=888816X-926 0.9997 69.2 0.002 0.005
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R3 OEENMLEIRR. SN BE AL UE E AR A T 14 B U R A AR AR IR ZE (n=6)

Table 3 Recoveries and relative standard deviations of fluindapyr, flutianil and fenpicoxamid (n=6)

0.005 mg/kg 0.010 mg/kg 0.050 mg/kg
I 5 H 4 S| A X b 1 1y AHRT AR 1y AR o o
[T 2R /% i 22 /% BT 1 2 /% W2£/% BT 1 2 /% W2/%
LB 1 A fie 86.3 9.18 104.8 8.64 97.6 7.34
5 TR B I8 TR s 95.2 7.38 103.7 7.61 105.9 6.35
M WE TR Jie 89.1 6.67 99.1 6.32 93.4 4.37
o Bl e TR i 92.3 4.49 92.7 4.47 96.7 5.26
1 o IBE Ik 1 I 102.1 5.27 93.2 5.35 102.1 432
Nk I B e 94.7 7.94 91.7 5.72 103.4 3.96
3 ife [8] skfERF. nIFHFHIMEIA LR H 7 Fenpicoxamid[J]. tE# 424, 2018,
=A
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FIA T, T TR E 2= ARy v 3 o R B 77
(FRUEE PR TET e . R0 I s T TS TR L O T e ) B R BE L S vk
QuEChERS HijAb¥EFE & LC-MS/MS (U 28Z5m RSk
b, BT X ARG A P R4 88 S ki . %Ok
P S P VR B Y R B R AP R, AT BRI
RGO AURE %, BENS I AL 2 W% SR B I v R R R TR 7
BIATEER . RRL il e e MR PR T T MR T
B, A BT RS O AL e A, B A RS
i G PR et = e P o R | AN = 1 0k e A S AN )
Bs S Re, XA EFL AT f B R SR AT F R
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