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(1. Zhejiang Institution of Food and Drug Control, Zhejiang Hangzhou 310052, China;
2. Zhejiang University of Technology, Zhejiang Hangzhou 310014, China)

Abstract; Objective A simple and rapid QuEChERS-high performance chromatography-tandem mass spectrometric
method was developed for the determination of 4 pesticides, imidacloprid, indoxacarb, phoxim and carbofuran, in bamboo
shoots. Methods The residues were extracted from the bamboo shoots with acetonitrile and cleaned up with N-propyl
ethylenediamine ( PSA), then detected by liquid chromatography-tandem mass spectrometry under multiple reaction
monitroring mode ( MRM) , and quantified by matrix-match calibration curves. Results The recoveries in samples were
between 72. 4% -92. 8% at three spiked levels from 4 to 40 pg/kg, with relative standard deviations of 1. 5% -9.2% (n =
3). The limits of detection (LOD) of four pesticides were 0. 4 pg/kg, while limits of quantification (LOQ) were 1.2 pg/
kg. The linear ranges were 0.5-20.0 ng/ml and the correlation coefficients (r*) were above 0.991. Conclusion The
method of QuEChERS combined with high performance liquid chromatography-tandem mass spectrometry was accurate,
sensitive, simple and convenient for the determination of the 4 pesticide residues, imidacloprid, indoxacarb, phoxim and
carbofuran, in bamboo shoots.

Key words: QuEChERS; high performance liquid chromatography-tandem mass spectrometry; bamboo shoots; pesticide

residues; imidacloprid; indoxacarb; phoxim; carbofura; test
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Table 1 Parameters of MS for determination of four
kinds of pesticides
. (= FET AL il 4% fig
& ESI #& )
e Bt (m/z) (m/z) J&/V w/V
[M+H]" 256. 1 175.0° 98 14
N ok
[M+H]" 256.1 280.9 98 14
N M+H]* 222.1 123.1° 72 16
gm0
[M+H]* 222.1  165.0 72 30
. N [M+H]" 299.1 77.0* 72 30
VL
[M+H]" 299.1 96.9 72 10
M+H]* 528.0 218.0" 150 32
d
[M+H]* 5280  249.0 150 42

H: " NERET

+MRM(256.1->175.0) +MRM(222.1->123.1)
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Figure 1
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MRM chromatograms of four kinds of pesticides standard solution
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Figure 2 Extraction efficiency of different extraction solution
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Figure 3  Extraction efficiency of different extraction

solution volume and times
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Figure 4  Extraction of different ways of purification
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Table 2 Recoveries and precious of four kinds of pesticides

in spiked samples

=27 IR K-/ (ng/ke) EN& RSD/ %
4 88. 8 9.2
I bk 20 92.8 6.8
40 89.7 1.7
4 91. 4 3.4
AN 20 88.7 3.5
40 92.1 1.5
4 83.9 8.2
T 20 82.2 5.5
40 82.9 2.3
4 74.1 5.6
i 20 72. 4 4.2
40 73.9 2.3

2.5 SR ERTAS H FR

F2 12,2 F1 12,3 4725 FIRE S T AL 3, TC ) 5
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WRE (X, ng/ml) A7 FRAEM £, IE MR LE =3 0 E 16
HFR(LOD) , LA M kb =10 & B BR (LOQ) . 7
LA LN 5 2 4 1 e TR BRI o i R 2 R Y 4R
PSR MK R B R T 0.991,

R34 BRI ERNT ) B LRI o LOD K LOQ

Table 3 Regression equations, linear range, correlation coefficient (*), limit of detection (LOD) and limit of quantity (LOQ)

& Lty e £ M3 [/ (ng/ml) r” LOD/ ( pg/kg) LOQ/ (pg/kg)
i, s Bk Y =10415X +2106 0.5~20.0 0.991 7 0.4 1.2
AR Y =14095X - 1986 0.5 ~20.0 0.998 8 0.4 1.2
3 Y =2542X - 414 0.5 ~20.0 0.999 1 0.4 1.2
Bl d Y =2034X - 1276 0.5 ~20.0 0.992 3 0.4 1.2
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