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BRI LA b 35 R 245 5% B8 (I v . g o bT o

KR MBI TR, RFRER; B OB % - AR BT R T

Determination of pesticide residues in processed foods of plant origin
by ultra performance liquid chromatography tandem
mass spectrometry

LIU Yu', ZHANG Tong, YANG Xiao, LI Xiao-Dong, JIANG Ling-Ling, JIN Yan, JIANG Li

(Shenyang Customs District, Shenyang 110179, China)

ABSTRACT: Objective To establish a method for the determination of 35 pesticide residues in processed food of
plant origin by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods
The samples were extracted with acetonitrile, purified by QUEChERS method, and separated with Shim-pack GIST
C,g chromatographic column for gradient elution using acetonitrile and 0.1% formic acid aqueous solution as mobile
phase, ionized by electrospray positive/negative ion mode, detected by multiple reaction monitoring scanning mode
and quantified by external standard method. Results A total of 35 kinds of compounds had good linear relationships
in the range of 0.002—-0.2 pg/mL, and the correlation coefficients were larger than 0.990. The limits of detection were
0.04-3.43 pg/kg. The average standard recoveries of apple puree were 62%—97% and the relative standard deviations
were 2.4%-9.1%. Conclusion This method has good reproducibility and high recovery rates. It can realize the
simultaneous qualitative and quantitative analysis of 35 pesticide residues in processed food of plant origin
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21 UESEF

LCMS-8060 7 5t B A (H A B HEA 7]); BSAB22 HE
ForAr RF-(Fam 0.01 g, 78[F Sarturius 23 A]); NR-2 /)
P85 (H A Taitec 23H); Z36HK & & .0 HL (12 F
Hermle A ]

R . CIE(aigsl, £E Dikma A F]); BREREE.
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FRifEfh: SFURS . CBEH REwE . KB . PN TREE
IR R K E. PREEFR AR FENR . BR UK
FHFER . Kl . 35 K% FRERL. SR, &oad, ¢
Gl . ZEA . nbdk, BEdUbk . mEiER | B S SE R T
FORWIRER | JETOEND O . BREERE | wE R | R PR
SENEL . REEE . BTAEREE . SRR R, MRk,
FHEL S . —H R . KEIR(100 pg/mL, 1 mL, 4Rl
ISR B I )

il

RS FEAEEE . RS 20 RFMEYIEIN LA
B G
22 ELWHE
22,1 HREraE

FREL 10.0 g ikBE, B F 50 mL B0, A 10 mL
OB . 4 g TRBREE. | g SALEN. 1 gHFEMREN. 05 ¢
A K 1| FERRF, & LB, BIZR
% 1 min J5§ 8000 r/min B5.0> 5 min. WK 6 mL _E 3R]
W& 885 mg HilREE . 150 mg N-TNEEZ —j#(
primary secondary amine, PSA). 15 mg f1 21k ik 2
(graphitizing of carbon black, GCB)J 15 mL &.L&H, #7
¥ 1 min J& 8000 r/min B> S min, B _E#5#E 0.22 pm 3§
JEE, R
222 BELMH

(Ot 4

3%+ Shim-pack GIST Cg #1:(100 mmx2.1 mm,
1.8 um); Jii#: 0.35 mL/min; FEiE: 40 °C; BEREIARFN: 1 uL;
TRBIAH: AR 0.1% HERKE TR, B AN O, #REEVEDLAR
F¥: 0 min, 85% A; 1 min, 85% A; 12 min, 5% A; 13 min, 5%
A; 14 min, 85% A; 16 min, 85% A,

QG4

BB F 3 ESI+/ ESI-; BEITHLE: 4 kV; Ak
400 °C; $EITIREZ: 300 °C; DL REE: 250 °C; F5Ab i fit:
3.0 L/min; T#A W 10.0 L/min; AR 10.0
L/min; R 2R W, BTl 1925 b &9 A B
B} [i7] (retention time, RT). #:8+(Q1). F&F(Q3). Q1 M
FFELE(Q1 Pre). filffE fit it (collision energy, CE) & Q3 FilfT
L E(Q Pre) i3 1,

3 HRED

3.1 EIRIBGEMAL
3.1.1 A XegindE

4T QUEChERS. GCB/NH, [HIFHALIUAL: 2 Flidefl,
Fak, S5 L QUEChERS J51%5 GCB/NH, [ AHAEIUHE:
AHEL, P THZER . nedbk . BEEE . SRR S
Hy el e, 35 P 2 0 R84 60% L I, ks
QuECHhERS HiAMH vk, 2 b mii Ak 38y ik (%) [ml e 56 b s L
=2,
3.1.2 AmiRA ekt

T ZHE-7K (1:1, V:V)FI 100% 2.8 5 Fh 42 1753857,
SRR L MR . BENR . B SERT YR R E R
1% 8 S TR A AR 2T VR 100% & I B 1S5 g 35
P, HILEEE 100%Z Ve A E W RA, ER H
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3.2 UERFHHMK 3.3 AR SEE K R
321 Ashtaegkst N T R AR TN IR SR, T kR FH 2 S5 DS A E

FE T HIBE-0.1% R . ZIE-0.1%H R AE h I sh Al R I v it OB 35 PR 24 FH 4 11 SR B VA G B vk 32
BALEWI B, SRR EY A LTE-0.1%H 124 0.002, 0.005, 0.01, 0.02, 0.05, 0.2 ug/mL FIIRSH:
1 9 T AR I 25 PF T €033 06 o o7 (0 5, 06 T80 o A 0 WE R, AW EE AR A, 0 TR L R A AR A 22 il A 4

W 2 0. 1% KV FE S B BIRFEH, 35 HORATE 0.002~02 pg/ml. FEHIAHE
322 #AHRRGGLSE BLRAFAEIECR, MCRHB(NBIRT 0.990, W3k 3. K

H T3 R R P 800 O BE T, 100% 25 1E R 52 1% PEAFME L S/N=3 T3 L A I BR, 35 Fife 24 A6 H BR Ay
SR (o URIETE, [RLILAETE S S O Ttk 0.04 ~ 343 ng/ke, PRI, WA 3.
B 1 L, DABUNERISON I, BALAIEELT. 3.4 ENRRISSESH
323 RAEEMHRA TSRS ETRESE NI 35 Flvf 25 T bR,
OYRIRCHHITRIE Ty 0.5 pg/ml HOFEALEIMIRIERIL 1L e 33yt 5. 10, 50 kg HOBELIFRRESS, 45 1IF
AR RIREET . FRT . BRSNS lopspipi 6 v, #8 ASIRIrEIE, T Z0NT
B, N MRM 5tk KARR MG THECRI, Hoar PSR FIAAX AR E R 22 (relative standard deviation, RSD). 4%
34 Bl 253 R HIIE 8§ TR . AUAk)e 35 R 256 R, EELREES R 35 R RIS 62% ~ 97%,
HEEE 1, SIARHEIRZE N 2.4% ~ 9.1%, JTEAE®EE, W3k 3.,

1250000 |-
1000000 |-

S 750000 -

M A

500000 ©

= fla b ol L

1 1 1 ! 1 1 1
4.0 50 6.0 10.0 11.0 12.0 13.0

0.0
Fisf B8] /min
1 35 FhaR 2 ik 1]
Fig.1 Chromatograms of 35 pesticides

R3I FEFUIERE
Table 3 Methodology validation data

oty B FEIGOE HIXPARE M1 ey KB PRl MR ARG
(ng/kg) 1% WZ/%  RECr (ng/kg) % TR2%/% Hr

FURR 0.63 78 7.4 0.997 M b 0.25 94 4.9 0.993
SRR 0.94 77 4.7 0.994 IE iR 0.06 93 2.7 0.992
7K R B 0.83 95 42 0.990 ikl R 0.08 90 3.6 0.996
YL T 1.37 84 53 0.994  HZIEPTARZERFRE: 020 78 6.4 0.994
IR 0.04 88 6.1 0.991 I T N B 0.25 95 5.7 0.997
28 0.19 89 7.4 0.994 Wk fif fi 0.19 80 5.0 0.996
K2, 0.72 97 53 0.991 19 th W 0.46 95 6.1 0.996
RMEEFR IR 0.33 95 3.2 0.994 L e ik A i 0.14 62 8.4 0.990
FE R 1.91 62 8.8 0.990 SRR 0.22 90 49 0.992
o3 i 2.19 83 5.7 0.993 Ha Pk 0.23 77 6.3 0.994
HFER 0.06 97 24 0.996 [GEESEN 3.43 75 9.1 0.991
K e 0.71 64 6.4 0.997 SRR 2.51 90 3.8 0.993
F5 K 0.15 97 3.2 0.993 f 2.11 82 4.4 0.996
TR 0.61 79 55 0.995 B 0.36 77 47 0.997
SR 0.18 63 8.3 0.995 RO S M 0.23 80 6.2 0.993
FAEL 3.41 75 6.9 0.994 “HRR 0.85 77 9.1 0.997
U 0.43 85 5.8 0.992 KWK 1.51 62 8.8 0.993

ZHR 0.50 66 7.4 0.995
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