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Abstract: A fast method was developed for the determination of a novel insecticide (flupyradifurone) in fruits and vegetables using
QuEChERS combined with liquid chromatography-tandem mass spectrometry (LC-MS/MS). By analyzing the matrix interferents in the sample
extraction purification solution, the combination of dispersed adsorbents was optimized. Using 1:2 diluted sample solution could effectively
reduce or eliminate the matrix effects, and the external standard method of solvent standard solution could be directly used for quantitative
analysis, without the need to use matrix-matched standard solution or isotope internal standard to compensate the matrix effects. Using the
optimized method, the recoveries at fortification levels of 4, 8, and 40 pg/kg in apples, oranges, tomatoes, spinach, sweet corn and green
soybeans ranged from 80.90% to 100.15% with relative standard deviations of 3.56% to 12.88%. The limits of quantification (S/N > 10) were 4
ng/kg, and the absolute matrix effects of all matrices was below 10%. The method has been shown to be sensitive, simple, accurate, and suitable
for the rapid determination of flupyradifurone in fruits and vegetables and to be a methodological approach for the minimization of matrix
effects in LC-MS/MS quantitative analysis.
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TR R IR 2 B F R BT . 2B
TSZ AR BT, B RAFIAEAIN 52 1 AR5 52
PE, FTHTPRES . R, BRI A U2k
HVEP b (e el Rl I, s AR R, B2
RN BT PRSP R RE A, XU AR o LR
F R, B E A, A TEMEK.
S PRIENE 201420154 177, 20184 CLfn) b [E H1i
FEANY, A5 5 R h R IR R i B A I AR R
BI2RE, ZEXUAEE PR 5 50 £ 3 - R TR R
(UPLC-MS/MS) Al AH A7 A it HH G AL 1k A ] A LA
UHPITR FA B, SRR PR 1 2 R S0 pg/ke, 1% 5CHR
R A G R, ERMEm. Li YEPRA
UPLC-MS/MSHlIE KSR B3 K A4 Hh b ok e ] %
HAURP IR, AR R ) 2 PR 10 pe/kg,
JR BN R R: FH 228 5 DG FC AR A e e AR MEE T o 2K
Vi

QuEChERSZE & AH (- B G 1% (LC-MS/MS)
O AT R R AR ENE, BT REHR

A, ST RE AP AFAE RGN, (Matrix effect) ),

SOMHE S RAETRYE, T K DT UL RO AR AR AR Bk ]
B AR LAAMERE T R4 o

FEFUNSE LC-MS/MS 3 A1 AT 58 & H (1) i K HE
O ] phy A3 ARSI 7 4255 P ) 368 o DG A v 02 o
FA 5 ARSI G A R AR i (1 S 36 8 R AN SK
M, BN (1) sEEgsRiiie R %2, moml &
SR UCECARHEA I T TAER, &M artan
MET3RAF, [F)— AP [ IR 0 558 0t P R A AE 22 s
(2) 43 B4 Fh 2L R UC FCARAE VR N T X R is AT
)L M0 T ACERTE S (3) e Kb Ak B LA
PRGN 7R pAS, PRI & .

BB 7 BT A FRAN T e, Al R B RS AN T v,

348

TR A ER 715 SRR ot v ] A PR R i R
N, TG 5 B 25 J2E 5 D AR VA VR DA ME B T 3L
N, AIEEEE AR, T b (R R o AT AR
PRI T R G TR TS L

A8 T Fe T QuEChERS J7 V2 4R 43 B3 A1
W B 7150 STk SRS R R FR AL R, T R4k A3k
WL B 551) e R, 857 T LC-MS/MS T & SRigi b
TR H RS R IR e B = () A M v, BRSO
/N CHSEEURONE) TG 75 P 25 b 525 R D FCARHE VA VR
DARMEFE R RN, 6F I A FR A £14.00 pg/ke,
ERAEE, AT NLC-MS/MSTIE F b Ak 245 5% B3 3 i
RN BRI S

1 MR5EREE

L1 U8 5 A

API 4000 — F PUBRATF B4 (L FEmE 25 251U,
FE AB AFl; 1200 series AHtAHE(L, SE[H Agilent
A5 7890A/5975C SAH G- BB, 3£ H
Agilent 2275 T25 idl 73 #L, 78 KA 2 )5 Milli-Q
malik kA, S Millipore 2A7]; Sigma 3-30K 15
AR SO, 75 [E Sigma 2375 XP 205 047 KT (%
= 0.01 mg) it Mettler Ao

N-PI 3 2 ek lse (PSA)D B C18 W7 (40 pm)
EE Agilent AR, TKBEREE (MgSO,). SN

(NaCD. ZFh¥yorbnat, bigE24ER; HRE.
CFE N taital, fHE Merck AF], HESAMREAL, 3
Fluka 2. SEBG /K R 4EK, 4 Milli-Q HE4f
IKER4lifk .

ML K R B Flupyradifurone ) #E & 14 H
Sigma-Aldrich A %] (fluka, /% 99.90 %), LLZJHHL
HIFEN 100 pg/mL IR ZIhRHEE R, UL S RSTC
WEEH 1.00 pg/mL PR ZRAEEH, -18 CHEAT -

B o A ) 1 Y b T

FRVCECAREAE R : FEHL 6 17 % 0.50 mL =¥ A
PR T 2 mL EOE R, A 50 ng/L AR Z
FRETSTR 204 40, 80+ 120, 200 uL, FAMINZE+K

(1+2) % 1.50 mL V2], P& BFrY) 1.00. 2.00.
4.00~ 6.00. 10.00 ng/1.50 mL I35 VCECHRIETA TR
2 0.20 pm AL EAL LC-MS/MS 434fr, FEF TR
FAETE ORI



MK EmBHL

Modern Food Science and Technology

2020 Vol.36, No.8

1.2 R¥F®E

12,1 Haeara®

FREX 10.00 g ¥FUAFET 50 mL HEEFLEH,
BN 20.00 mL Z.fi#. 4.00 g Fo7K MgSO,4- 1.00 g NaCl,
EEIR 1 min, T 9500 t/min 5.0 5 min, B RV
W 1.00 mL FFSEINA PSA/C18/FE/K MgSO, (50
mg/50 mg/150 mg)F1E5. LB R, R TE 30 s, L9500 r/min
B0 5 min, #E 10 min, B 0.50 mL {fALIRE B0
W, I 1.00 mL ZKIRE), 48 0.20 um fFLAE T e AL
LC-MS/MS 73#7.
122 RICRAA G AR RER Z AR

AKFEEFIZ 1.2.1 TR, #H 10 mL
RO R CAT 4 Fhm B FR1EAT 25 5o AR AR G
fk, (d-SPE): (1) C1825 mg/mL. (2) C18 50 mg/mL.
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Fig.2 Extraction ion chromatograms of flupyradifurone (4.0
Mg/kg) spiked in green soybeans
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E: B a A E®m T4 %) %: no cleanup. cleanup with PSA.
cleanup with C18. cleanup with PSA+C18; b: ##4#8E2 ( Palmitic
acid); c: i@ (linoleic acid); d: & 8B% (sitosterol ).
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Fig.5 Effect of dispersive sorbents on removal co-extractives for
mass of residue after evaporation of 5 matrix extracts obtained

from@ no cleanup, @ cleanup with C18 (25 mg/mL),
®cleanup with C18 (50 mg/mL), @cleanup with PSA (50
mg/mL), ®cleanup with C18+PSA (50+50) mg/mL respectively
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Table 1 Comparision of recoveries (Rec), relative standard deviations (RSD), matrix effects (ME) and retention time (tg)

of the extract of spiked orange using two different dilutions (n=4)

i 0.5 mL $2H0&+0.5 mL K 0.5 mL #B&+1.0 mL K
A (ngke) ; :
Rec/% RSD/% ME/% tg/min Rec/% RSD/% ME/% tg/min
10 138.20  11.84 101.88 8.83
-43.81 230 -7.22 4.98
20 132.38 7.82 100.55 4.17
PERE RN 1.2.1 TTRHTRTALHE, B 0.5 mL ZfiEH 1 E B TR .

BT A0 0.5 mL 7K. 1.0 mL /KHFBE, Bk
Iy BEIRTRBIA > BN 50% AL 70% A(A N 0.1% H iR
K), HRFTE AT A —EG W2 A A
WCRER (n=4) KERAMME 1 Frox, BT
R ZEXTE (IME]D H 43.81%P& % 7.22%, YRS,
R 130% LA E4FFE R 100% 24545, A ILE R R RE
s ATV A R A 4 B T A AU BRI EE TR, 12

24 ki

FEREATC 1.2.1 T AT AR - 1 SR DT e AR v s
M, 1E 0.67~6.67 ng/mL Y[l N H R APITEIE R R
PRLTHT . e, ®EK. BE 6 R L LR
PRI TRRIVR B2 5550 R (e TR AR 22 R PR IR 2R, A
KRN 0.9978~0.9999 , T 4L ¥ 1) bk HE VA I AE
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0.67~6.67 ng/mL N HFRG-EP L5505 R 1)
WETH AL TR B R AP SRR, MK RECH 09978~
1.0000,

SR AFREL 6 P 35 BRE A 10.00 g, #A T 1.00
mg/L R ZGHRUEER 40 uL. 80 uL. 400 pL, {3355
AR SR 4. 8. 40 pg/kg FHATRIERIRE:, &
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Table 2 Recoveries (Rec), relative standard deviations (RSD) and matrix effects (ME) in 6 matrices at three spiked levels (n=6)

Iy 4 pg/kg 8 ngkg 40 pg/kg .
Rec/% RSD/% Rec/% RSD/% Rec/% RSD/%
FR 87.13 6.76 91.12 5.56 96.75 3.56 -2.50
Fica 96.08 12.50 94.25 8.44 96.17 5.07 -7.21

W LLAT 87.65 6.50 94.52 6.81 95.58 6.03 -4.23

DS 95.55 4.11 100.15 3.79 96.22 4.69 -8.21
#HEK 86.67 10.22 87.57 9.17 91.40 5.82 -6.22

EN-2 80.90 12.88 83.90 10.93 93.48 6.74 0

DL 4 pg/kg MbRFE G E &2 E TR EIEES 3 455
Mabt (SIND e J7iEda HER M 0.10 pg/kg, LA SIN>10
Wi i E IR N 4 ng/kg, i E IR AR B AR BR

SEATSCERRIEL: (1) 28RO s
G- B BETE (UPLC-MS/MS) Kl RE 5 R
NIk Rl A AU B B, JRUMEk e T 1) 5 B PR A
50 pg/kgo (2) Li YAPLRHUPLC-MS/MSTI 7K 5
B AT P s g ] S AU B, ek
MR E B IR N 10 pg/keg, TESER. FE. PHLMF
TN 5 N48.6% 43.3% 80.1%, FEFIRLN A
R I ST U O AR VAU B DARME IR 3T AU, o

ARSI AT AL FE 7 SRR i T AL
BEACEE SRR, W] ELBER FH Al IR br e ith 2 s hnigidt
ATICHEE B, Tk G 1) 25 P i o DT O ARV Pl vy >k

TAER FAMTRAS, IR Y, T HEE R
R O G HE.
3 g

IR RTAC I TV FRRERE T AP
JRRAONE i v o AR R S M . AR SO
QuEChERS-LC-MS/MS 52 53 8 284 2% 71 ettt
WRMEERER R, VAR (E RO, FEFURNAR, ToRE
Tl 5l 5 R DT AR AR VAR AR M B R A8, P B
KA IR e i e AN R A TR e B, TR T
A MGG, IO LC-MS/MS € &7 2k i
BT RIS %

A Lk
(1] 2R AL AR D2, S5 BT RS B St ok A
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