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Determination of sixteen pesticide residues in leek by solid phase
extraction and gas chromatography with mass spectrum
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Abstract: A rapid and effective method was developed for the determination of sixteen pesticides in
leek. Leek samples were heated by microwave extracted by acetonitrile cleaned up with Cleanert TPT
SPE column and detected by GC-MS under SIM mode. The results showed that it was effective to
remove the interferences with the microwave treatment and SPE cleanup. The linearity of sixteen
pesticides was satisfied between 0. 02 and 2 mg/L. The average recoveries fortified at 0. 01 and
0.5 mg/kg were 85% —124% and 92% —98% respectively with both relative standard deviations of
less than 20% . The limits of detection ranged from 1 -6 wg/kg.
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; , Table I MRLs set on leek by EU and Japan
8 ~ ’ o \
15 16
o Pesticides MRL by EU/  MRL by Japan
Cleanert TPH.TPT . PestiCarb/NH,  PestiCarb ( mg/kg) /( mg/kg)
. ( ethoprophos) 0.02 -
0 Cleanert ( trifluralin) 0.5 0.05
TPT.TPH i ( pyrimethanil) 1 -
( diazinon) 0.01 0.1
( acetochlor) 0.01 -
( MRL) 16 ( alachlor) 0.1 0.01
( metalaxyl) 0.2 2
~ (GCMS) L ( malathion) 0.02 2
s o ( quinalphos) 0.05 0.05
( myclobutanil) 0.02 1
1 ( buprofezin) 0.05 -
( propiconazole) 0.1 0.05
1.1 ( tebuconazole) 1 0.5
o) e
( trifluralin) . ( pyrimethanil ) | ( eyhalothrin) B 0.5
( diazinon) . ( acetochlor) | (‘alachlor) .
( metalaxyl) . ( malathion) . 1.3
( quinalphos) ( myclobutanil ) . : 1~2cm
( buprofezin) . ( propiconazole) 10.00 g £0.05 ¢ 50 mL ( )
( tebuconazole) . ( bromopropylate) . 40 s o 20 mL
( bifenthrin) ( cyhalothrin) 1 min 6¢g 1 min
98% ( ) 3 000 r/min 3 min, 10 mL
100 mL 35 C o
1 000 mg/L o 4 2 cm
; 10 mL - (3:1
650 C 4 h o )
o 25 mL
Agilent 6890N /5975 inert MSD - o 35 C
( Agilent Technologies ) 7683B o I mL  GC-MS o
N / EPC( ) 1.4 GC-MS
; HP-SMS ( Agilent) 30 m x0.25 mm GC: 250 °C;
(i.d.) x0.25 pm o 1 pLe. 80 °C 1 min;
4 (1 g/6 mL) : Cleanert PestiCarb 10 °C /min 180 °C 10 min;
PSA Cleanert pestiCarb/NH, Cleanet 20 °C /min 270 °C 10 min. He



No.5 : - - 16 511

1 mL/min., 70 eV, 50 ~600 amu
MS: o 230 C; o
150 C; EI, 2,

2 .

Table 2 Retention time time window quantitative ion and identification ion of pertinent compounds

o Retention Time window ’ ( ) .
Pesticide e/ Imi Quantitative and identification ions( intensity) = m/z
me/min min
ethoprophos 11.87 6.01 ~12.00 158( 100 139(55.1 200(37.1 242(23.2
h h
( trifluralin) 12.54 12.01 ~ 14.00 306( 100) 264(75.6) 290( 13.9)
pyrimethani 14.61 14.01 ~16.00 198( 100 199(45.9 200( 5.5
hanil
( diazinon) 14.78 14.01 ~16. 00 179( 100) 137(123.6)  199(78.9) 304(52.0)
( acetochlor) 16.91 16.01 ~17.20 146( 100) 162( 83. 8) 223(58.0)
alachlor 17.49 17.21 ~18.50 146( 100 160(262.3 188(219.4
lachl
( metalaxyl) 17.44 17.21 ~18.50 146( 100) 160(57.7) 206(52.5)
malathion 19.25 18.51 ~20.00 173( 100 125(103.9 127(89.4
alath
( quinalphos) 22.67 20.01 ~23.00 146( 100) 157(58.2) 298( 15. 4)
( myclobutanil) 24.26 23.01 ~25.00 179( 100) 150(53.7) 181(32.0)
( buprofezin) 24.30 23.01 ~25.00 172( 100) 105(266.3)  305(23.3)
( propiconazole) 25.59 25.01 ~26.00 259( 100) 173(98.7) 175(63.7)
25.68 25.01 ~26.00 259( 100) 173(113.3)  175(72.4)
( tebuconazole) 25.78 25.01 ~26.00 250( 100) 125(144.1)  127(50.5)
( bromopropylate) 26.37 26.01 ~27.00 341( 100) 183(61.8) 185(59. 8)
( bifenthrin) 26. 44 26.01 ~27.00 181( 100) 165(31.2) 166( 29. 6)
( eyhalothrin) 27.21 27.01 ~ 181( 100) 197( 66. 8) 208(46.2)
27.42 27.01 ~ 181( 100) 197(68.9) 208(46.5)
* " The first ion was used for quantitive analysis.
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LOD 1~6 pg/kg LOQ 0.01 mg/kg. 84.6% ~124. 2% 92.4% ~98. 5%
0.01 0.5 mg/kg RSD 20% o 3,
3 16 N N
Table 3  Linear equation correlation coefficient LOD recovery and RSD of 16 pesticides
Fortified level( n =5)
0.01 mg/k 0.5 mg/k
Correlation LOD/ e elre
Pesticide Linear equation
coefficient r  ( wg/kg)
Recovery /% RSD /% Recovery/%  RSD( %)
( ethoprophos) y =307 604x -3 924.2 0.999 6 5 103.7 6.5 94.5 6.7
( trifluralin) y =620 908x — 14 511 0.997 6 1 96.0 8.1 92.4 6.1
( pyrimethanil) y =1 543 490x —52 592 0.996 8 6 84.6 17.3 95.5 6.2
( diazinon) y =394 241x -6 221 0.998 9 5 99.8 6.7 92.9 3.0
( acetochlor) y =300 385x -6 223. 1 0.998 2 5 109.4 6.7 94.4 5.6
( alachlor) y =175 660x -2 636.7 0.999 8 6 124.2 7.0 93.5 5.1
( metalaxyl) y =176 500x -3 226 0.999 4 6 111.2 7.4 94.2 4.9
( malathion) y =358 846x — 15 763 0.995 1 6 115.9 8.2 98.5 7.4
( quinalphos) y =537 810x 23 557 0.997 5 3 113.1 8.8 97.9 9.9
( myclobutanil) y =651 374x -20 676 0.998 1 5 117.9 8.4 94.0 5.1
( buprofezin) y =317 864x —3067.2 0.999 2 6 100. 1 5.9 94.2 2.6
( propiconazole) y =425 124x -9 826.2 0.997 2 6 115.3 5.5 95.9 5.9
( tebuconazole) y =477 991x - 13 592 0.997 9 6 114.9 7.4 94.1 6.3
( bromopropylate) y =801 885x -8 862.3 0.999 3 6 106.2 13.9 95.3 3.7
( bifenthrin) y=2795450x - 11 731 0.999 5 1 108.4 8.6 93.5 3.1
( cyhalothrin) y =607 616x —17 599 0.997 3 6 103.9 8.1 96.7 8.8
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1) Time/min Fig.3 The chromatogram of leek sample
a. CarbonFIPSAHIIE (Carbon combined with PSA);
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Fig.2 The chromatogram of leek sample 85% ~124%  92% ~98% LOQ 0.0l mg/kg.
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