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Abstract: A simple and efficient method based on solid-phase extraction ( SPE) and high performance

liquid chromatography-tandem mass spectrometry ( HPLC-MS/MS) was developed for the determination
of butylene fipronil chlorpyrifos chlorantraniliprole fipronil imidacloprid indoxacarb and phoxim res—
idues in bamboo shoots. The sample was extracted with acetonitrile and purified by a primary secondary
amine ( PSA) solid-phase extraction cartridge. The detection of targets was performed by HPLC-MS/MS
with multiple reaction monitoring ( MRM) mode. All the seven pesticides were completely separated in
15 min with an excellent linear relationship. The limits of detection and the limits of quantification for the
seven pesticides were 0. 02 —0.5 pg/kg and 0. 08 —1. 5 wg/kg respectively. The recoveries of the sev—
en pesticides spiked in a bamboo shoot sample at the levels of 4 8 32 g/kg were in the range from
76.0% to 102.6% (the RSD<11.0% n =3). The method was successfully applied to the real bamboo
shoot samples. The method has high accuracy and sensitivity and is simple and quick. It can meet the
requirement of the simultaneous determination of the seven pesticides in bamboo shoots.

Key words: high performance liquid chromatography-tandem mass spectrometry ( HPLC-MS/MS) ; pesti—
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( MRL) (
MRL 0.05 0.005 mg/kg ) ( ) o
N MRL 1.3
0.03.0.002  0.004 mg/kg. 1.3.1
; 25 g 0.01 ¢)
N 100 mL 40 mL.
5¢g 120 s;
50 mL 10 mL
6 ¢ NaCl 50 mL
1 min 5 min
( . ; 40 C
) 4 mL PSA
( 5 mL )
(GQ) - ( GCMS) - ; N 1.0 mL
(LCUV) 7, GG GCMS 0.22 pm LC-MS/MS .
1.3.2
LCUV HPLC : Waters Atlantis T3 ( 150
o mm x2. 1 mm 5 pm); 35 C; 110 pL.
A 0.1% (5 mmol/L
- ( HPLC-MS) ) B: 0 ~5 min
R 20% B ~90%B; 5 ~7 min 90%B; 7 ~13 min 90%
B ~ 20% B; 13 ~ 15 min 20% B. © 0.3
7 - mL/min.
- ( SPE-HPLC-MS/MS) ( ESI)
( MRM) 110 C;
3.80 kV; 350 C;
12 mL/min; 0. 345 MPa,
m/z 100 ~ 500
! M-H )
1.1 (2002/657/EC) "
Quattro Premier XE -
( Waters ) ; Milli-Q Gradient :
( ) KQ3200 0. 15 mL/min,
( ) ; T25 Digital 1.3.3
( IKA ) ; MTN=2800W (
) ( )i -
PSA ( CNW ) o (
) - ( ( ACS) 2
) (ACS ). ,
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Table 1 MS/MS parameters of the seven pesticides and internal standard
alitative precursor/
No. Pesticide Qualita 1v'e precursor Collision voltages/V Cone voltage/V ESI mode
product ions ( m/z)
IS chlorpyrifos-methyl 322.0/125.0" ; 322.0/290.0 15; 15 25 +
1 butylene fipronil 488.9/249.9" ; 488.9/288.0 40; 39 30 -
2 chlorpyrifos 349.5/96.5" ; 349.5/197.8 27; 20 23 +
3 chlorantraniliprole 483.6/286.0" ; 483.6/453.0 18; 15 16 +
4 fipronil 435.0/250.0" ; 435.0/333.0 26; 15 30 -
5 imidacloprid 255.9/175.0" ; 255.9/209.0 16; 17 26
6 indoxacarb 528.2/249.17 ; 528.2/293.1 16; 13 30
7 phoxim 298.9/76.8" ; 298.9/129.0 29; 11 22
* Quantitative precursor/product ion.
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Fig. 1 MRM chromatograms of a mixed solution of the
° seven pesticide standards (20 pg/L) and in-
ternal standard ( IS)
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Fig. 2 Comparison of the extraction effects of different extraction solvents for the seven pesticides
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Fig. 3 Comparison of the clean-up effects of different SPE cartridges for the seven pesticides
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2. 7 10. 0 ( LOD)
~100 pg/L r> ( LOQ) LOD  0.02~0.5 pg/kg LOQ
0.9900. 3 (S/N=3) S/N=10 0.08 ~1.5 pg/kg.

2 7 . . (LOD S/N=3) (LOQ S/N=10)

Table 2 Regression equations correlation coefficients (r) limits of detection (LOD S/N =3) and
limits of quantification ( LOQ S/N =10) of the seven pesticides

Compound Linear range/( pg/L) Regression equation r LOD/( pg/kg) LOQ/( pg/kg)
Butylene fipronil 10 - 100 y =39.04x +40.07 0.9950 0.1 0.3
Chlorpyrifos 10 - 100 y=19.02x +6.500 0.9949 0.5 0.7
Chlorantraniliprole 10 - 100 y=166.5x —22.83 0.9994 0.1 1.5
Fipronil 10 - 100 y=439.9x -142.0 0.9983 0.02 0.3
Imidacloprid 10 - 100 y =240.2x -50.18 0.9988 0.3 0.3
Indoxacarb 10 - 100 y=184.8x +378.1 0.9967 0.2 1.0
Phoxim 10 - 100 y =53.70x +16.95 0.9900 0.05 0.08

y. peak area ratio of the quantitative precursor/product ion of the analyte and the internal standard; x: mass concentration g/L.
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