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Determination of Pyrethroid Pesticide Residues in Tobacco
Leaves and Tea Using Stir Bar Sorptive Extraction-Thermal
Desorption and Gas Chromatography-Mass Spectrometry
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Abstract A novel method for the determination of 5 pyrethroid pesticide residues in tobacco
leaf and tea samples was established. The pesticide residues in the samples were extracted and
concentrated with stir bar desorbed by thermal desorption system and then determined by gas
chromatography-mass spectrometry GC-MS . The pesticide residues in the samples were ex-
tracted with a stir bar at 1 100 r/min for 1 h. The desorption was carried out at 300 C for 4 min
under a helium flow of 50 mL/min while maintaining a cryofocusing temperature of 0 C in the
CIS-4 injector of the GC-MS system. Finally the CIS-4 injector was raised to a temperature of
300 C and then the analytes were separated by GC and detected by MS. The limits of detection
of this method for the tobacco leaves ranged from 3.3 ng to 11.4 ng. The recoveries of pesti-
cides from the tobacco leaves ranged from 94. 8% to 103.4% and the relative standard devia-
tions RSDs of peak areas ranged from 5.3% to 8.6% n =6 . The limits of detection of this
method for tea ranged from 4.2 ng to 10.5 ng. The recoveries of pesticides from tea ranged
from 98.2% to 110. 1% and the RSDs of peak areas were less than 9.6% n =6 . Therefore
this method can satisfy the requirements for the rapid analysis of pesticide residues in the to-
bacco leaf and tea samples.
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Table 1 Linear ranges regression equations correlation coefficients and limits of detection of five pyrethroid pesticides
Tobacco leaf Tea
Pyrethroid pesticide - - - - - -
regression equation linear range/ng r LOD/ng  regression equation linear range/ng r LOD/ng
Permethrin Y =195.78X +9878.2 75.6 —1210  0.9965 3.3 Y =2828.3X +346.56 37.8 -605 0.9989 7.5
Cyfluthrin Y =273.55X -190.52 48.2 =772 0.9996 7.1 Y =3502X +20512 24.1 -386 0.9980 6.2
Cypermethrin Y =244.89X -4036.5 87.7 -1404  0.9973 4.6 Y =3449.8X +44.174 43.9 -386 0.9963 4.2
Alphacypermethrin Y =204.05X - 658.91 47.1 -754 0.9996 5.8 Y =2699.4X -7209.2 23.5-377 0.9960 5.0
Deltamethrin Y =75.86X -289.43 38.0 -620 0.9999 11.4 Y=1153.1X +3968.3 19.4 -310 0.9986 10.5
Y peak area X mass ng.
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Table 2 Recovery and relative standard deviation Lonnn Frmn
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Fig. 4 SIM chromatograms of a a real tobacco leaf
sample and b a spiked tobacco leaf sample
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fluthrin optically active isomers 7 and 8 cypermethrin op-
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