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Determination of 14 Pesticide Residues in Fresh Jujube
Using Liquid Chromatography Coupled with
Electrospray Ionization Tandem Mass Spectrometry

ZHONG Donglian, LIU Yihua, SHEN Danyu, MO Runhong, DING Ming, TANG Fubin
(Research Institute of Subtropial Foresty,Chinese Academy of Forestry / Quality Testing Center for Non-Wood
Forest Products of State Forestry Administration, Fuyang 311400, China )

Abstract: This study developed a method to identify 14 pesticides residues (including organic
phosphorus insecticides, fungicides, organic heterocyclic pesticides and novel nicotine insecticide ) in
fresh jujube by solid-phase extraction and liquid chromatography coupled with electrospray
ionization tandem (HPLC-MS/MS),in which a strong hydrophobic silica bonded tC18 column was
selected as the solid-phase extraction,electrospray ionization (ESI) was used as the ion source and
positive ion multiple reaction monitoring (MRM) was set as the detection mode. The effects of
different extraction solvents and solid-phase extraction columns were compared for the determination
of 14 pesticides residues,and at the meanwhile the separation and detection conditions for the
multiresidue analysis by chromatography and mass spectrometry were also optimized. A good linear
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relationship could be achieved for the detection of 14 pesticides in fresh jujube in the range of
10~500 p g/L (or 1~50 p g/L),with the correlation coefficients of 0.996 3~0.999 9 ,the quantitation
limits of 0.10~9.50 p g/kg,the recoveries of 67.4% ~116.8% for 14 pesticides of three different
concentrations ,and RSD of 0.8%~14.8%. The optimized method, which is applicable to determine

14 pesticide residues in fresh jujube,meets the requirements of the multiresidue analysis with simple

operation , good sensitivity ,and high accuracy.

Keywords: solid phase extraction, fresh jujube,Liquid chromatography tandem mass spectrometry

(LC-MS/MS) ,pesticides residues
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Table 1 Mass spectrometry detection conditions for 14 pesticides residues analysis

1 245 4 7 B ] /i BB k) | BEALBRIEN | PRk | EERER/V
13

1 methamidophos (F % ) 1.42
2 acephate(Z, Fit H 1l ) 1.50
3 omethoate(Z L SR L) 1.68
4 carbendazim(Z i 7 ) 3.23
5 trichlorphon(FEL 7T H) 5.40
6 imidacloprid (M 1L o) 5.89
7 dimethoate( % ) 6.12
8 dichlorvos(# F ) 7.86
9 isocarbophos(7K i B ) 9.81
10 triadimefon(= M ) 10.30
11 malathion(=5 77 5 ) 10.79
12 phoxim (3 B ) 11.82
13 chlorpyrifos(2F 5T 1) 12.79
14 buprofezin(1%E ¥ i) 12.82
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Table 2 Effect of the recoveries of 14 spiked pesticides in

fresh jujube by 3 different extraction solvents %

4 =i

1 methamidophos 78.8 73.7 25.5
2 acephate 76.4 66 35.5
3 omethoate 67.4 70.9 70.8
4 carbendazim 60.2 62.3 82.9
5 trichlorphon 65 64.1 85.5
6 imidacloprid 77.5 67.7 106

7 dimethoate 67.3 68 95.6
8 dichlorvos 95.6 65.9 219.7
9 isocarbophos 76.2 70.2 58.9
10 triadimefon 131 129.3 151.5
11 malathion 101.7 90.7 124.8
12 phoxim 78.6 69.9 31.5
13 chlorpyrifos 95.8 101.3 98
14 buprofezin 60.9 63.5 44

£33 M4MRAERERBUAN P EHRME KR LR (n=3)

Table 3 Statisticsof spiked recoveries of 14 pesticides in

different extraction solvents (n=3)
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Fig. 1 Selection of solid phase extraction columns
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Table 4 Characteristic indexes for the determination of 14 pesticides residues

2 M L (ug/L)

HHOCRELR [ i 2 (n=18,%) RSD/% | LOD/(nglke)

methamidophos 10~500 Y=762.499-4 572.33
acephate 10~500 Y=1 687.07-7 142.95
omethoate 10~500 Y=514.02-3 189.05
carbendazim 1~50 Y=4 153.66X-3 153.15
trichlorphon 10~500 Y=619.924-1 117.08
imidacloprid 10~500 ¥Y=973.602-1 987.91
dimethoate 10~500 Y=2 068.97X-2 218.5
dichlorvos 10~500 Y=64.264 1X-57.812 1
isocarbophos 10~500 Y=336.419-84.56
triadimefon 10~500 Y=682.962X-2 410.78
malathion 10~500 Y=2 577.08+4 742.25
phoxim 10~500 Y=6 910.3-1 289.31
chlorpyrifos 10~500 Y=1 466.19-196.621
buprofezin 1~50 Y=4 404.8-1 986.44

0.998 0 67.4~78.9 10.9~14.3 1.34
0.998 8 74.3~89.7 8.7~13.8 1.31
0.998 3 68.6~84.5 2.4~52 1.78
0.996 3 68.7~79.5 0.8~4.5 0.10
0.999 7 69.4~78.5 5.6~11.7 0.54
0.999 7 94.2~116.8 1.4~5.4 4.90
0.999 9 72.8~76.5 3.2~7.8 3.56
0.999 4 78.4~81.3 7.6~10.1 5.40
0.999 7 87.9~106.0 1.5~3.4 5.78
0.999 4 70.4~89.6 3.7~8.5 241
0.999 7 74.8~87.6 0.9~3.1 1.41
0.999 9 72.8~80.3 7.5~10.3 1.84
0.999 2 70.6~80.4 10.6~14.8 9.50
0.998 4 90.1~98.7 2.8~4.0 0.15
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