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Simultaneous Determination of 11 Pesticide Residues in Fruits by Filtered
Extraction Column-Ultra Performance Liquid Chromatography-Tandem
Mass Spectrometry

WANG ZiJian', ZHAO Jingsong', GUO Xiaoyu', LI Qian', ZHENG Tianchi', SHANG Aiyuan', FAN Sai’
(1. Daxing Center for Disease Control and Prevention, Beijing 102600, China; 2. Beijing Center for Disease
Control and Prevention, Beijing 100013, China)

Abstract: A method for the determination of 11 common pesticides in fruits, such as pesticides, fungicides and
herbicides, was set up using the ultra-high performance liquid chromatography-tandem mass spectrometry (UPLC-
MS/MS). The fruit samples were extracted with acetonitrile, and the extracts were purified using a filtered extraction
column (m-PFC), monitored by the positive ion multiple reaction mode (MRM), and quantified by the external standard
method. The detection limits of 11 pesticides in fruits were 1~3 pg/kg, with good linearity in the range of 1.0~100.0
ng/mL, with the correlation coefficient » not less than 0.996 9. The standards of 5, 20 and 50 pg/kg were added to the
sample matrix for spiked recovery tests. The average recoveries rate of 11 pesticides were 88.9%~110.1%, and the
relative standard deviation (RSD) were 2.7%~8.5% (n=6). The method is simple and sensitive, and can accurately
determine 11 pesticide residues in fruits.
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Table 1 Gradient elution conditions Table 2 MS parameters of target compounds
B ] /min ai G /1% 0.1% H IR K WL/ % o ®Er  FET AMRE RHERERE
0.01 10.0 90.0 (m/z) (m/z) (DP)/V (CE)/V

7.0 95.0 5.0 EHER 236.1 142.9% 70 21
8.0 95.0 5.0 87.0 70 33
8.1 10.0 90.0 ML 226.1 93.0 100 50
20.0 10.0 90.0 108.1%* 100 35
JIi BT 289.1 70.0% 120 35
14 FRiEFH 125.0 120 49
BT 7 K HUBEE B T UR(ESI); BEE il ShR ami 1es0r 70 -
JE: +5.5 kV; 85 T YRR EE: 600 C; A “UKE: 0.138 1231 20 5
MPa; 25 b5 0.103 MPas fiff B il £ < 58 - UL 4540 368.1% 50 33
0 MPa; *ﬁ()ﬂ”ﬁiﬁ: g%?ﬁﬂiﬂﬁ()ﬂﬂ(MRM), EEE 290.1 50 42
IR 2 Pisl. BN 2562 168.0% 51 31
1.5 REIERRRIE S 139.0 5 2
WEB R BB BUE A2 ST 10 sk sy ere g1 2
mL ZF i, T BEE 2 10 mL, Boi sl sk 99.1 81 57
F%9 0.1 mg/mL 96 £, T-20 'CHBIELRAF. — WEHE 2411 214.2% 86 27
P e -5 Rl DA (1 B A ) sl AR DL A9 28 T RE I, 8 104.1 86 47
HI AL FRAS 3 2 1 R B . w0 P e BRI L FUESNE 3640 194.0% 70 16
Tk SR it 2 S A8 AR AT, EL AR 0 K SRR o R o 152.0 70 27
BIRESL, MORMATRERZ 12 WHBIREN  pre asoq 1ars 40 ”
25 1 L T A T R A TR BRI AR B s o i 45 T, T 104.1 40 41
A% B SEFRAT 1 mL, IR EIR 2D, Fol A% 1.0, BENEREE 3880 167.0 36 )1
5.0, 10.0, 25.0, 50.0, 100.0 pg/L R IR A HrifE T 205.0% 36 33
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CINDR IS E 27 (e 7/ O N oy = ey
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RILJE A . ] BB T R B R, X
SO PR A G P IR R PR, R, Fe A
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Fig.1 MRM chromatograms of 11 pesticide standards (10 ng/mL)
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Table 3 Linear equation, linear range, correlation coefficient and detection limit of 11 pesticides
G Gtk Lot/ (pg/L) FHIC R () K B/ (pg/kg)
FHR =2 290.53x+266.06 1.0~100.0 0.999 4 1
A TR PR y=2 876.76x+101.30 1.0~100.0 0.996 9 1
JIF P s y=3 278.41x+402.91 1.0~100. 0 0.999 5 1
ENEY =2 926.46x+619.69 1.0~100.0 0.998 4 1
AU y=1785.38x+321.71 1.0~100.0 0.999 4 1
TN y=2 683.87x+353.99 1.0~100.0 0.998 3 1
W5 H bk y=1966.98x+329.43 1.0~100.0 0.998 9 1
A RE y=1419.88x+235.12 1.0~100.0 0.998 6 1
FER I y=1962.42x+312.87 1.0~100.0 0.999 1 1
R =5 098.76x-185.04 1.0~100.0 0.999 6 1
WEW R y=1061.23x-159.69 1.0~100.0 0.998 1 3
x4 NMHRAEWERBEZE (n=6)
Table 4 Recovery rate and precision of 11 pesticides (n=6)
5 ng/kg 20 pg/kg 50 pg/kg
I S 2 FE L 2\ S 2 P L 2 \UK Sl 2 P L 2\ K
el MR % /% RSD/% Wi IR EICR/% RSD/% WE P ISR/ % RSD/%
(ng/kg) (ng/ke) (ng/ke)
EHR 5.085 101.7 6.2 19.68 98.4 5.7 51.10 102.2 4.7
WA TR M 4.855 97.1 5.8 20.56 102.8 43 55.05 110.1 2.7
i PRI 4525 90.5 8.3 19.42 97.1 7.1 51.35 102.7 49
ENEY: 4.760 952 7.5 20.70 103.5 4.4 54.05 108.1 3.9
L 4.445 88.9 5.7 19.66 98.3 5.5 51.35 102.7 32
TN 4915 98.3 8.2 19.10 95.5 72 4770 95.4 5.7
WE Hu mbc 4.790 95.8 8.2 19.42 97.1 43 50.45 100.9 3.7
iR 4785 95.7 75 20.00 100.0 6.3 47.85 95.7 45
TE LI 4.830 96.6 72 18.46 92.3 4.6 53.75 107.5 3.5
T 4.835 96.7 7.7 19.14 95.7 6.2 52.35 104.7 4.0

WE WM ilf [ 4.930 98.6 8.5 20.54 102.7 6.3 53.70 107.4 3.8
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Fig. 4 Positive sample spectrogram
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