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(1 INFR AR K 2 FYMR 22 A 25 3 B S N I H R B A SEie =, 1ILR &% 271018;
2. INARARIEIRT A= 12288, IR 8% 271699)

B B ATRSRAEE-FE % (UPLC-MS/MS), &3 7 FlIaT#m3EE F 31 AR 25 5%
Boyotirik, EEHTLZ CHERIR, KA QuEChERS 7 k415, #4147 UPLC-MS/MS #1).
R AW £ 0.5~100 pg/LSEE A, 31 F R 2% 69 R EIRE 548 695 @ AR 2 RAFE &b X
%, MERHHKT 0995, L FM (LOQ) # 10 pg/kg; 4£ 0.01. 0.1 = 1 mg/kg 3 A~ AAnKF
T, 31 ARHBAEZ TP HEIEL 70%~102% Z 4], AAzt474E4m £ (RSD) 3 F 11%(n =
5). EAEbkik. M. THE. S, HARAMUE, EA TRERERPF SIARGHEEE.
J*42i{7): QUEChERS; 8 &5#UkAR & i%-$BMi%; EF; R, KY

hES S S482; TQ450.263; 0657.63 XRAPRERS: A

Determination of 31 pesticide residues in Chinese chives by modified
QuEChERS-ultra performance liquid chromatography-tandem

mass spectrometry
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Abstract: Based on QuUEChERS and ultra-high performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS), a method for simultaneous detection of 31 pesticide residues in Chinese
chives was established. The Chinese chive samples were extracted by acetonitrile, cleaned-up by
modified QUEChERS method and then analyzed by UPLC-MS/MS. Results showed that good linear
relationship was obtained between the mass concentrations of 31 pesticides and the corresponding peak
areas in the range of 0.5-100 pg/L with all of the correlation coefficients higher than 0.995, and the
LOQs (Limits of quantification) of the pesticides were all 10 ng/kg. The average recoveries of 31
pesticides ranged from 70%-102% at the spiking level of 0.01, 0.1 and 1 mg/kg with RSDs lower than
11% (n =5). The method was rapid, simple, reliable, efficient, and low cost, and was suitable for

simultaneous determination of 31 pesticide residues in Chinese chives.
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1.1 255 5t

31 MAZ bR AE S AT AT 98%, W H
E bR ALY ot L AN G 3 R (il 2l (1
Dr.Ehrenstorfer A #]); £ —fi&-N-NFERESE (PSA)
(£ Agilent A 7]); SN A AL (R TTILIELL
FIRANARAF): KBRS Hral (LR
PLT AR ARAR): LEEMAPKE
(8~20 nm) (R EEFLEML Z A AR A A 756 H
IKNZETRIK .
12 UFE5RE

UPLC-XEVO TQ-S micro ## i Zi A €3 -
F B DY B o 1 3 [ T LR 25 B R (EST) AN
Masslynx4.1 L{E¥5 ]« ACQUITY UPLC TM BEH
Cig B03%4E (2.1 mm x 100 mm, 1.7 pm)(3EH
Waters A ]); BSA124S Jipr 2 —H TR (fEE
Sartorius A #); TDL-40B /i B 0L (L% 5

BEEAER) ) T-25 BRI ML (FEE IKA A F]);
KQ-500DE %42 # fH yii dea (B 1L i e A A s A
BRAT); QL-901 JRHEVRSI &% (YL I Rt ig 2=
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1.3 HmaraE

W AE H O iR 2 PR 1) oA it FH 3 AT Ak 245 1 A
SRR AN B LR R T T SO SR T )
IRE R 203K, FHHERRFRIL 10.0 g (FEH 2 0.01 g)
F 50 mL B0, A 20mL ZBE, 1RBAT, A
4.0 g TO/KBREREER 1.0 g EALEN, WERIRY 3 min,
F 4 000 r/min F &0 2 min; B 1.5 mL L&,
BT %G 50 mg PSA, 150 mg Jo/KEREREE M
5.0 mg LML BEBRPUKE 1) 2 mL BLOEH, e
IR 3 min, T 4000 r/min F &0 4 min; B E
HEW, T 0.22 um BALIERR, T 20 C 1R1E, £
UPLC-MS/MS 3.

1.4 HWWEHF

it % . Waters ACQUITY UPLC TM
BEHC g 34 (2.1 mm x 100 mm,1.7 pm); 5
35 °Cs BTN 2 uLs WBhAH N A0.1% FIR +
2 mmol/L ZFREHE)+B(HEE), ifti# 4 0.30 mL/min,
A R B #H8G0 B EEAR AT 0.00 min, 90 :
10; 8.00 min, 2:98; 10.00 min, 2:98; 10.01 min,
90:10; 12.00 min, 90 : 10,

JRIE A WSS B TR IR BT B (BSD);
EBME I 3.0 kV; BUAEAEEE 350 °C; flfdE
AEAEST 0.2 kPa; 2 M IR (MRM), 4b
FRiZEE (K 1),
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7 A S R oV VM R T R RN 5 104 50,
100, 250 F1 500 pg/L KRB AR EBR . 1%
1.4 T HIZAFM 5, DA vV 90 HP A 0 A 2 1 0 T
BUNAARR, K RL 1) 5 5 B A A s 25 1) s 7
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Table 1 Multiple reaction monitoring conditions for the determination of 31 pesticides using UPLC-MS/MS

ST LR BRI [a] SE B AIE PR RS %) Rl i
Analyte Retention time/min Quantitative, qualitative ion pair, m/z Collision energy/eV
K% & methomyl 2.09 163.00 > 88.00%, 106.00 10, 10
SETH 8 isoprocarb 3.98 194.10 > 95.10%, 137.10 15,10
75 27 atrazine 3.99 216.10 > 96.00%, 174.00 22,15
H# 2 dichlorvos 3.59 221.00 > 79.00%, 109.00 34,22
%, 8% carbofuran 3.57 222.11 > 123.00*, 165.10 20, 10
SR dimethoate 2.82 230.10 > 125.00%, 199.00 10,20
FME% prometryn 435 242.10 > 158.00%, 200.00 22,16
1t} clothianidin 2.62 250.00 > 132.00%*, 169.00 15,10
it FLikk imidacloprid 2.55 256.10 > 175.10%, 209.10 30, 15
#UE H trichlorfon 2.81 257.00 > 79.00%, 109.00 30, 15
JasuE H% nitenpyram 1.94 271.10 > 125.90%*, 224.90 30, 10
“H %R pendimethalin 6.39 282.20 > 194.10%, 212.20 17,10
574 B % s-metolachlor 4.88 284.00 > 176.00%, 252.00 25,12
I8 1 1% thiamethoxam 2.19 292.00 > 132.00*, 211.20 20, 10
= I triadimefon 455 294.10 > 69.30%, 197.20 20, 15
T R butralin 6.56 296.20 > 222.00%, 240.00 21,11
Wi phoxim 531 299.00 > 129.00*, 153.00 13,7
i 2k fenamiphos 491 304.10 > 202.10%, 217.10 36, 24
AR diazinon 522 305.10 > 96.90%, 169.00 25,22
S tebuconazole 5.19 308.00 > 70.00*, 125.00 12,35
Mtk Pk pyriproxifen 6.18 322.10 > 96.00%, 227.10 15,10
BEE R oxadiazon 6.13 345.20 > 220.00%, 303.00 18,12
L chlorpyrifos 6.31 350.10 > 97.00%, 125.00 34,14
FI 441 fenpropathrin 6.31 349.90 > 97.00*, 198.00 32,20
A R pyridaben 6.87 365.10 > 147.10%, 309.10 24,12
KR R quizalofop-p-tefuryl 5.88 373.10 > 271.10%*, 299.10 22,16
B 5 E R carbosulfan 7.22 381.00 > 76.00%, 118.00 34,22
it %15 etofenprox 7.37 394.30 > 106.90*, 177.00 43,15
S UK fipronil 491 453.90 > 368.10%, 404.25 25,19
FEE R chlorfluazuron 6.73 539.80 > 158.00%, 382.90 15,20
R 4 14 25 abamectin (Bla) 7.05 895.40 > 183.10%, 751.40 54, 40

=

i *RREEE T

Note: * Represents the quantitative ion pair.
ratio) ) SKRVPA I R RUNE (M) ¥ 24 M, 1E 0.8~1.2
Z IR FRRNFE RN T A2, M, Bz 1, R
RN HETS s M, KT 1, NIEEFRIG G RN ; M,
ANTF L EE, R R A N
1.6 AnnEBot e

A AR MR AN 0.01. 0.1 Al
1 mg/kg 3 NKFHI 31 Ff 25 AR R, &
ANKFEE SR, % 1.3 W TS AT AL HE, 4%
L4 W5 AEEAT IS, TH B I (R WAz 28 AR %o o 4
2 o

2 HER5WIE
2.1 ZERKEREX 31 FRZARMEER

2

AW FRAEH E PSA FHE N 50 mg. LK
MgSO, &4 150 mg 21 F, HE T ZEERYN
K RSB0, 2.5, 5. 104 15 A1 20 mg % H
PR EWCR RN . O T R SR BCR, T
IEE TG R, GREF I RCR SR, &
W90 B 25 1R PR 2 BERR AR E 2N 5 mg.
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FF it 35 T BTSN 1) 31 oA 24 4715 W S5 1) 3
JR AN B8, Me {HVEFE N 0.17~0.80, /N T
0.8, MK FE 5 UT FC b v p £ AT 58 o DA T
FAXSAZ) R Bk AR PER I, 31 MRk 21
5~500 pg/L Jit &% B 3 Bl 9 e 100 R AT, AHOR
FREIIRT 0.995.
23 TER., EHENBEE

7£0.01. 0.1 £ 1 mg/kg 3 MRIKFR, 31 Fh
AR ZGTE S 5 P S 38 [ CR AR 70%~104%
Z 08, M AR R 2 AE 2.2%~11% 2 8], FWIFT
BRI VE R RIF AR RS % R, AL dE
S AR Z 2 R B oy A R I SR U0, BLAR
[N B AR KA R 7 V2 e BB, T 31 Pk 2411
£ R (LOQ) ¥4 10 pg/kg.
24 SKERMERARETI

KA SRS T 7, ER TR
T RZE T 7B K 15 4 AR AT b 45
REW: Hadg 1Ok sk, &858
0.01 mg/kg; 1 b EER], & &4 0.016 mg/kg,
FAAE S AR B AR 2G5 B . (R e AT R
w0t H bR R #EAT T 3 T #E (Product Ton
Scan, PIC) & ME4H, WAL RIG AT M. R4
GB 2763—2019 H Xt e 5% B IR EE e,
Mty 1 mg/kg, JEEFIN 0.2 mg/kg, FTEM
H T3 B E S A AR 24 1 % B 3 R R AR
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B %6 . 454 UPLC-MS/MS &7 (dE32 g 31 Fgk
25 B PR R I 7 R R R R R .
FERURE 2, et 2 H AT dESE R R A Z
B B TR ) 75 2L

SE ik (References):

[1] YOU X W, JIANG H T, ZHAO M, et al. Biochar reduced Chinese
chive (Allium tuberosum) uptake and dissipation of thiamethoxam in
an agricultural soil[EB/OL]. 2020.

MISAWA T, KUNINAGA S. First report of white leaf rot on Chinese
chives caused by Rhizoctonia solani AG-2-1[J]. Journal of General
Plant Pathology, 2013, 79(4): 280-283.

E W, kR, E5A, 45 WA 3E SR By R s BOR [1]. T E
BRI, 2008(9): 48-49.

WANG M Y, ZHANG G H, WANG X Y, et al. Key technology of
controlling diseases and insect pests of leek in net shed[J]. China Veg,
2008(9): 48-49.

SONG S, MA X, LI C. Multi-residue determination method of

pesticides in leek by gel permeation chromatography and solid phase

(2]

[3

—

[4

[—

extraction followed by gas chromatography with mass spectrometric
detector[J]. Food Control, 2007, 18(5): 448-453.

Y, WS, B0, S AU IR E B SEK R R 2R
T 5L o S LT RO a4k, 2015, 21(5): 114-116.

YE Y F, XU X Q, WANG L J, et al. Matrix effect of determination of
pesticide residues in vegetables and fruits by gas chromatography[J].
Anhui Agric Sci Bull, 2015, 21(5): 114-116.

NANTIA E A, MORENO-GONZALEZ D, MANFO F P, et al.
QuEChERS-based method for the determination of carbamate
residues in aromatic herbs by UHPLC-MS/MSJ[J]. Food Chem, 2017,
216: 334-341.

B, AP, U, A5 R OB (1 - R IR TS VA A I S
rh 4 Rk AGTIBBE (D). 4R 24, 2014, 53(11): 821-824.

LUO M M, ZHU X D, HE M, et al. Determination of 4 insecticides
residues in leek by ultr performance liquid chromatography-mass
spectrometry[J]. Pesticides, 2014, 53(11): 821-824.

DU X D, WU Y L, YANG H J, et al. Simultaneous determination of

10 P2-agonists in swine urine using liquid chromatography—tandem

[5

—_—

[6

—

[7

[—

[8

[—

mass spectrometry and multi-walled carbon nanotubes as a reversed
dispersive solid phase extraction sorbent[J]. J Chromatogr A, 2012,
1260: 25-32.

)P, DR, 56 S A 0% - 5T 1% 43 BT v 1 6 R AR [ 4 A
K2R, 2009, 28(6): 753-756.

XIANG P, SHEN M, ZHUO X Y. Matrix effects in liquid
chromatographic-mass spectrometric analysis[J]. J Instrum Anal,
2009, 28(6): 753-756.

AR 25 5% BRI AE ) NY/T788—2018[STLHT:Hh [E &R Ml Hi iR #,2018.
Standard for pesticide residue test: NY/T 788—2018[S]. Beijing:
China Agricultural Press, 2018.

PR 2O B PR GB 2763—2019[S]. A& AR AT, 2019.
Maximum residue limits of pesticides in food: GB 2763—2019[S]..
Ministry of Agriculture and Rural Affairs, 2019.

[9

—_—

[10]

[11]

(A= 45 R4


http://dx.doi.org/10.1007/s10327-013-0455-5
http://dx.doi.org/10.1007/s10327-013-0455-5
http://dx.doi.org/10.1016/j.foodcont.2005.12.001
http://dx.doi.org/10.3969/j.issn.1007-7731.2015.05.053
http://dx.doi.org/10.3969/j.issn.1007-7731.2015.05.053
http://dx.doi.org/10.1016/j.foodchem.2016.08.038
http://dx.doi.org/10.1016/j.chroma.2012.08.066
http://dx.doi.org/10.3969/j.issn.1004-4957.2009.06.026
http://dx.doi.org/10.3969/j.issn.1004-4957.2009.06.026
http://dx.doi.org/10.3969/j.issn.1004-4957.2009.06.026
http://dx.doi.org/10.1007/s10327-013-0455-5
http://dx.doi.org/10.1007/s10327-013-0455-5
http://dx.doi.org/10.1016/j.foodcont.2005.12.001
http://dx.doi.org/10.3969/j.issn.1007-7731.2015.05.053
http://dx.doi.org/10.3969/j.issn.1007-7731.2015.05.053
http://dx.doi.org/10.1016/j.foodchem.2016.08.038
http://dx.doi.org/10.1016/j.chroma.2012.08.066
http://dx.doi.org/10.3969/j.issn.1004-4957.2009.06.026
http://dx.doi.org/10.3969/j.issn.1004-4957.2009.06.026
http://dx.doi.org/10.3969/j.issn.1004-4957.2009.06.026
http://dx.doi.org/10.1007/s10327-013-0455-5
http://dx.doi.org/10.1007/s10327-013-0455-5
http://dx.doi.org/10.1016/j.foodcont.2005.12.001
http://dx.doi.org/10.3969/j.issn.1007-7731.2015.05.053
http://dx.doi.org/10.3969/j.issn.1007-7731.2015.05.053
http://dx.doi.org/10.1016/j.foodchem.2016.08.038
http://dx.doi.org/10.1016/j.chroma.2012.08.066
http://dx.doi.org/10.3969/j.issn.1004-4957.2009.06.026
http://dx.doi.org/10.3969/j.issn.1004-4957.2009.06.026
http://dx.doi.org/10.3969/j.issn.1004-4957.2009.06.026
http://dx.doi.org/10.1007/s10327-013-0455-5
http://dx.doi.org/10.1007/s10327-013-0455-5
http://dx.doi.org/10.1016/j.foodcont.2005.12.001
http://dx.doi.org/10.3969/j.issn.1007-7731.2015.05.053
http://dx.doi.org/10.3969/j.issn.1007-7731.2015.05.053
http://dx.doi.org/10.1016/j.foodchem.2016.08.038
http://dx.doi.org/10.1016/j.chroma.2012.08.066
http://dx.doi.org/10.3969/j.issn.1004-4957.2009.06.026
http://dx.doi.org/10.3969/j.issn.1004-4957.2009.06.026
http://dx.doi.org/10.3969/j.issn.1004-4957.2009.06.026

