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~3.00 pg/kg. ZEAK . H . & 3 ANRIIZKFELOQ. 3LOQ. 10 LOQ) T, 10 Flfk 24 (-4 [l %N 69.7%~106.9%,
FAXIARUEDR 25 7E 0.5%~9.0%Z 0], 458 %k A HBRERTE . REUE S . MEEP . MER TS . FUE MR |
PN REERAR . ISR | A BUARAFE I Ut A, 8 T BR 3K R 10 Flfe 255k BE S 1 [m] BRp 0 7

XBIE: SRORAA G- RERFUE.; QUEChERS; R2GFLE; Bk, KR

Simultaneous determination of 10 kinds of pesticide residues in vegetables
and fruit by QuEChERS combined with high performance liquid
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the simultaneous determination of 10 kinds of pesticide
residues in vegetables and fruits by QUEChERS combined with high performance liquid chromatography-tandem
mass spectrometry (HPLC-MS/MS). Methods The weighed and crushed samples were extracted with acetonitrile,
pretreated with QUEChERS method, that was, MgSQO, and other salts and primary secondary amine (PSA) and other

adsorbents were added to carry out purification processes such as water and impurity removal, the purified solution
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obtained was filtered, and separated by high performance liquid chromatography and tested in multiple reaction

monitoring (MRM), and quantified by external standard method. Results Ten kinds of pesticides had good linear

relationship in the range of 0.13-180.00 ng/mL, the correlation coefficients were greater than 0.999, the limits of
detection (LODs) were 0.13-3.00 pg/kg. Under 3 levels of low, medium and high (LOQ, 3 LOQ, 10 LOQ), the

average recoveries of 10 kinds of pesticides were 69.7%-106.9%, the relative standard deviations were ranged from

0.5% to 9.0%. Conclusion The method has the advantages of simple operation, high sensitivity, fast speed,

accuracy, reliability, strong stability, low personnel requirements, strong reproducibility and low detection cost, et .,

it is suitable for the simultaneous determination of 10 kinds of pesticide residues in vegetables and fruits.

KEY WORDS: high performance liquid chromatography-tandem mass spectrometry; QuEChERS; pesticide

residues; vegetable; fruit
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B, i AR, AT DRI AN =) A st
ASTRI R SRR T E L, LR EI B g bR, XL

il

AEAR 2B B AN A —FiEE B, BOBOR B B A WFFEIF BTk
Ao AR TR HEFA G —FPREAE R I E X 10
e TG AR 255k BT H Tk, AR R IR AR 200 s L4,
MZATr: . ZRGERARNE, HaAE . AP

CR| G 22 A B A, St 20 D0 ) B0 LA IR 65 v ) —
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FEF) ZAL 284 BR /AN 1]); Neuation iSwix MV $r il X%
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ZIE . Wl (g, 2 Merck A F]); ARZG5% B H
ot . RAFR G | P RV S AP AR
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PR BT4ER % S 996398, 4 97.2%, f[E Dr.
Ehrenstorfor 23 Fl).
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1.2 W HE
12,1 HmaraE

FRIRE S ST0, JEMERRFRI 10 g FESL T 50 mL 2.0
B, A 1R 10 mL 2, FTHBER 6
WA LB B AL AL N B R IR BE . UL . FriEmReh . Tt
R AL 8:2:2:1 (m:m:m:m)IE TR A, 6.5 g]ffl
ARG, ST 2RI ZURRE 2R 0 S b T R I 5140
WTEYRY: 5 min, 6000 r/min Z5.0> 5 min, WEL 7 mL i3
AP 15 mL ARZ55R A [N & IR EER £ —f%-N-
N EREBEAL ke (primary secondary amine, PSA)L 18:3 (m:m)
RATHIEAR, 1 glrh, FEWRE 2 min, L) 6000 r/min
B0 S ming W EIEHGS 0.22 pm A ALIERL, R,
122 A5 TAE & 49 Be )

HEFFRIBUE A BTAE P 2 . BRIk, |5
B PRIRBE. R, FURME . WEBL. WRERE. IR
PfEdh, AW EEESS, ROl BT 10 meg/L BIAniE
AR o ol FH A 1 25 ST SR IO s M At 25 YRR Ao B 24 o
IR FRE TAER, T 4 °CFRTE
123 &#&Mt

gk Hypersil Gold Cig #(100 mmx2.1 mm, 1.9 um);
FEIR: 40 °C; RESHEIRIE: 10 °C; Wi 0.2 mL/min; JzhAH:
A K 0.1%HBR-/KIBWL, B W ONE; MERHAT: S uL; BAEEBER:
0~4 min, 10% B~50% B, 4~15 min, 50% B~80% B, 15~16 min,
80% B~90% B, 16~17 min, 90% B~10% B, Ff-{#4% 3 min.
1.24 RigspH

FHL % 2% B T~V (electron spray ionization, ESI); 41
HLE: 3.5 kV; #5SUE S 35 arb; BHBYSUES): 5 arb; %1k
TLEE: 300 °C; B P4 R : 350 °C; ML= 2 F v W
(multi reaction monitoring, MRM)F i

2 HER5SH

2.1 REUSLTE AL

AR 24 5% B RE 1) B U5 H5 A 1 e WO o3 Bl
CIHCIRBEI, SRS ST 8O BUTC R BR R N K, fe )
YA A 0N SRR T A0, P A U/ A

H Sep-Pak Vac BEAHZEIUAL . A S8k A N-TR 3L 2 — [ AH
HEH: . HLB [EAHAEEUNMESE, X8 ke 2t 4 K,
T AR Z A VIR, AL RET 5 280 45 1
A, FEIHEALE, 4R X 4 & AH 2 B (QUEChERS)
TR R T 2200200 35 R P R R 55 5 5 I R ) 2%
JTAHEAE R, DT 5 30 052 B 2% o e Ak 1 B Y

BRACRF R B L, BN e, W SA KEW
RIRAO R A — LR PR KSR, A BRI SE RN
AR R, INASARE, HIHSKEEE, WK
T, WG AT WIS RIAEK TP TSR, (EKAHMY LR
KR, A BT L A3 2 KA S A, i A TC/K BREREE LA
EERFEM TP RIK S, IMAFTERREN | PR gz ohh ik
F ] LA i A 25 R 8 M Ak 5T L B T IDK B R
BE 5K S A R AT R S M AR R, ddem
AN CTEFE A TCAKBREREE, R A I A — e hs M Ak 1 W 25
B, R EIR SIROR AT, A5 SRR E], A4
TRIRE A AR IR [N N EE 5T 1  FERRAH R ) 2R AR AR R IO
(T K B R BE E — 2P BRoK, IR0 A A SR Ak ik R
(graphitized carbon black, GCB)Z&FRZEHIE 4K 5%
SFIHSSM R KBRS, 0 PSA KBRAVLER . NNiER A
RS ARSI SRR LR R i R A, RAE &t
T B2 R, R REHL SRR T SR, (HIE RN
{54, DRGSR A 2 1 SR A v il Ze A T A

AR AT G T AR AT BT, BOE s A
R RUACERERAE R FIHE . ek AR
22 RIEFEHHIMRL

¥ 1 mg/L IFRAETR G HE LA 20 uL/min O FREETEA,
FHIE B R R 1 8 R A IR HR A AR v S v kA T —
PGSR, R EZ AN [M+H] W2 LR
XF A G R BEE F DOE B U T —gm i34, L
FRERGRWE S E e /ST, R DR R EN
EME T EIEET 2 SO A T X AL T, Rl
R S NS S BT, BRI AR 1, 10
e 2458 B9 MRM 3% 18 ULIE 1,

x1 ZREENAFHERNRIESH

Table 1 Mass spectrum parameters of MRM scanning mode
P S BEEF(m/2) FEF(miz) TR R eV Rl g it /eV (e
FURR 214.1 125.0°, 183.0 47 22.39,10.25 [M+H]"
WE B 223.1 126.1%,90.1 58 21.07, 32.90 [M+H]"
ENEY 2222 165.1%,123.1 44 10.25,21.78 [M+H]"
s THE A I 388.1 301.1%, 165.1 86 20.21, 31.59 [M+H]"
= 314.1 162.17, 119.1 65 18.75, 33.46 [M+H]"
[ERAL 388.1 163.0%, 194.1 56 23.25,12.17 [M+H]"
GiEa20 261.0 75.17,47.2 30 10.25, 30.53 [M+H]"
P IR 373.0 302.8", 344.9 68 18.34, 13.03 [M+H]
AL 350.0 197.9%,97.1 63 19.81,29.21 [M+H]
BT 24 T 2 895.5 751.6", 449.5 225 36.24, 40.24 [M+H]"
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Fig.1

MRM chromatograms of 10 kinds of pesticide residues
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Fig.1 MRM chromatograms of 10 kinds of pesticide residues
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2% GB 2763—2019 (B LR EZRIME BTz
IRFRABRE ) A RARER 2R, 4 A SL A L
il 10 B ATR S ARE TV, £ MRM AT 2 7052,
SRR E R BB IBGE TR G AR TR R B R
IR, DATAIY) R B3 TR B A bR, bR L
VTR B AR AR AR, 2 hibRuERnZR . S5 003 2, 10 Fik2h
HIAEE RS PR TEET 0,999, 7635 2 g yu By g
BHFRILEMER R, DUGIEL(S/NYZIR 3 1 10 BF4s FIAR LN
He FEEAS T R B9 6 BR (limits of detection, LODs)A 0.13~
3.00 pg/kg, E#PR(limits of quantification, LOQs) A 0.27~
9.00 pg/kg, HFFE EININEFLAIAE SR B BRAEL IO ZEK

2.4 [ElER
TERAZS AR INAML . H . &(LO0Q. 3L0Q. 10

LOQ) 3 MK MRS PRI, #2 1.2.1 BESLRTALEE )7 ik,
HEATINAR BRI E (n=6), Z5HB LK 3. 4R R, B
i 10 A2 BT IRl 69.7%~106.9%, FEXTARAE
{22 (relative standard deviations, RSDs)fE 0.5%~9.0%Z [] .
SHFIA, TSROV R, B ST G U e A
BAK, WAL, HISFFE GB/T 27404—2008 (L5
FRR PSR S A ) B R ) o X i e
ISR Y ER
25 KRMEmaOH

BT BRI TE G, . FE. AX.
TAE 5 MBS 69 ANEE S IR, 5 S H TR
Qe R . pEABK . AR . E SO, NIRBE . AR
HEE R . BR8Py, HE R KEA A EFK R
PR .

R2 HUEXR RERREER

Table 2 Linear relationships, the limits of detection and the limits of quantification

2R ey 2PV Fl/(ng/mL) T B/ (pg/kg) FERBR/(ng/kg)
FURR Y=48470X-11090 2.40~144.00 2.40 7.23
E He Pk Y=30900X+22840 0.36~22.00 0.36 1.10
L Y=71180X-26810 3.00~180.00 3.00 9.00
o175 T 4 I Y=66850X+2584 0.09~5.00 0.09 0.27
B Y=134600X-278.1 0.17~10.00 0.17 0.51
HRH Y=61630X+89040 0.13~8.00 0.13 0.41
GiEzR0 Y=121.2X-78.68 3.00~180.00 3.00 9.00
TR Y=10890X+744.7 0.50~30.00 0.50 1.50
LI Y=615.6X+2496 3.00~180.00 3.00 9.00
E R Y=487.5X-123.9 1.60~98.00 1.60 4.90
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R3 10 HRAZRBHFHEITELER (n=6)

Table 3 Results of the average recoveries of 10 kinds of pesticide residues (n=6)

fi£ Hr =
2R
S TR /% RSDs/% SRR % RSDs/% S TR /% RSDs/%
SRR 84.7 1.2 91.9 1.6 81.2 1.3
IE H bk 83.5 5.0 106.9 3.5 80.0 0.9
5L A 94.9 0.9 97.7 1.5 93.8 1.5
VDRI 95.2 5.6 99.1 1.1 96.8 0.5
IR 96.2 1.5 97.8 1.9 100.1 1.3
Hi 80.6 9.0 77.3 6.1 103.6 3.9
GiEzR 1 94.0 7.1 102.3 6.3 96.4 4.3
I 96.7 1.5 96.3 1.8 96.5 1.7
BEFEM 69.7 7.1 82.4 5.3 92.9 5.1
B 2 T 2% 88.1 6.3 84.4 3.1 932 1.5
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