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Simultaneous deter mination of organic chlorine and pyrethroid pesticides
residuesin corn by solid phase extraction-gas chromatography
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ABSTRACT: Objective To develop a method for the simultaneous determination of organic chlorine and
pyrethroid pesticides residues in corn by gas chromatography with ECD detector. Methods Corn samples
were extracted with acetonitrile by ultra-sonic, and the extracts were purified by solid phase extraction using
Florisil, then samples were detected by GC-ECD after concentrated by nitrogen flushing. Results The method
showed a good linearity in the range of 0.01~0.5 mg/L for organic chlorine and pyrethroid pesticides with
R*>0.99. The recoveries were in the range of 71.0%~103% at 3 spiked levels of 0.02, 0.05, and 0.2 mg/kg for
organic chlorine and pyrethroid pesticides, and the relative standard deviations (RSDs) were 1.28%~8.74%.
The limit of detection was in the range of 0.1~16 pg/kg. Conclusion The method is suitable for quantitative
and qualitative determination of organic chlorine and pyrethroid pesticides residues in a large number of corn
samples with a sample and fast pretreatment procedure. Meanwhile, samples can be effectively cleaned up, and
it could meet the requirements of daily inspection and supervision work.
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Fig. 1 Chromatogram of the 16 organ chlorine pesticides matrix-match standard solutions (0.01 mg/kg)

( 1 a- ;20 y- ;3 - ;4 3 5:0- ; 6: s Tip,p- ;8:0,p- ;9:p,p’- ; 10:
p,p- 11: ;128 ; 13: 1; 14: 2;15: -1; 16: -2;17: -3; 18:
-1;19: -2; 20: )

(1: a-HCH; 2: y-HCH; 3: p-HCH; 4: Heptachlor; 5: 6-HCH; 6: aldrin; 7: p, p’-DDE; 8: o, p’-DDT; 9: p, p’-DDD; 10: p, p’-DDT; 11:
fenpropathrin; 12: cyhalothrin; 13: permethrin-1; 14: permethrin-2; 15: cypermethrin-1; 16: cypermethrin-2; 17: cypermethrin-3; 18:

esfenvalerate-1; 19: esfenvalerate-2; 20: deltamethrin)
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Tablel Linear equations, correlation coefficients, recoveries, LOD of 16 organic chlorine and pyrethroid pesticides
matrix-match standard solutions (n=6)

0.02 mg/kg

0.05 mg/kg

0.2 mg/kg

R LOD

(RSD, %) (RSD, %) (RSD, %)  (ng/ke)
1 a- Y=1812514X+2537  0.999 75.0 (5.58) 86.6 (5.84) 90.0 3.31) 0.1
2 p- Y=1091017X+15578  0.996 75.7 (4.05) 103 (4.78) 101 (2.03) 0.2
3 y- Y=1902430X+10791  0.998 79.0 (6.31) 92.0 (6.24) 94.0 (3.23) 0.5
4 - ¥=2056740X+10386  0.999 75.5(7.09) 92.0 (4.38) 95.0 (2.31) 0.5
5 pp- Y=1820116X+12702  0.999 79.5 (5.52) 95.4(3.50) 935 (1.31) 1.0
6 pp- Y=1724179X+9043  0.998 72.0 (4.94) 94.8(2.99) 95.5(2.10) 1.0
7 pp- ¥=2132893X+10123  0.999 71.5 (5.50) 922 (4.15) 92.0 (1.84) 0.8
8  op- Y=1569531.X+18968  0.997 76.0 (5.74) 99.2 (3.73) 96.5 (1.63) 1.0
9 Y=1886718X+20616  0.998 82.5 (3.11) 90.2 (6.13) 93.5(2.84) 0.8
10 ¥=2077708X+11210  0.999 71.0 (5.92) 91.0 (5.30) 93.0 (2.72) 0.8
11 ¥=592013X+9495  0.996 78.0 (4.49) 103 (2.82) 98.0 (1.37) 3.0
12 Y=1195973X+332  0.999 85.5 (2.11) 93.0(2.22) 94.0 (2.84) 0.8
13 Y=326012X +2846  0.997 715 (2.64) 962 (2.73) 89.5(1.28) 16
14 Y=734188X-1958  0.999 75.0 (4.44) 94.6 (8.22) 95.5 (1.61) 5.0
15 Y=1072571X+2148  1.000 94.5 (2.14) 93.4(2.55) 83.0 (1.76) 3.0
16 Y=553264X+6228  0.999 83.5(8.74) 95.6 (5.34) 94.0 (3.09) 1.6

+= 2 ELRERFRENLZER(mg/kg)
Table2 Determination results of real corn samples (mg/kg)

Corn 1 Corn 2 Corn 3 Corn 4 Corn 5 MRL (mg/mg)
0.003 0.004 n.d. 0.006 n.d. 0.05
n.d. n.d. n.d. n.d. n.d. 0.05
n.d. n.d. n.d. n.d. n.d. 0.02
n.d. n.d. n.d. n.d. n.d. 0.02
n.d. n.d. n.d. n.d. n.d. 0.1
n.d. n.d. n.d. n.d. n.d. 0.02
n.d. n.d. n.d. n.d. n.d. 2.0
n.d. n.d. n.d. n.d. n.d. 0.05
n.d. n.d. n.d. n.d. n.d. 0.02
n.d. n.d. n.d. n.d. n.d. 0.2

:n.d.
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