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Determination of four urea herbicides in soil by matrix solid phase dispersion
extraction high performance liquid chromatography-tandem mass spectrometry
WU Fei' ,ZHANG Zhan-en'>* ,ZHANG Lei’

(1. Department of Environmental Science and Engineering,Suzhou University of Science and Technology,
Suzhou 215009, China;2. Jiangsu Key Laboratory of Environmental Science and Engineering,
Suzhou University of Science and Technology , Suzhou 215009, China;
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Abstract: An analytical method for simultaneous determination of four chemically synthesized urea herbicides
(isoproturon , chlorotoluron, linuron and diiuron) is established by matrix solid-phase dispersion extraction (MSPD) with
high performance liquid chromatography-tandem mass spectrometry ( HPLC-MS/MS ). The dispersion extraction
conditions are optimized based on the ball milled matrix solid-phase. The optimal conditions are as follows: 0.5 g of Soil
and 1.5 g of florisil are grinded with 8 mm of small steel balls for 8 minutes and then used as dispersants in the glass
extraction column. 12 mL of Mixed solvent consisting of 8: 2 volumetric ratio of chloromethane and methanol as eluent.
The extract is concentrated to 0. 6 mL with methanol , filtrated by 0. 22 pum of membrane and then moved to the automatic
sample bottle. The measurement is performed under selective reaction monitoring mode (SRM) by using Syncronis C18
reverse phase column separation method and methanol (A) —1%o formic acid solution (B) for the mobile phase gradient
elution. Under the optimal condition,good linearity of four urea herbicides ( chlorotoluron ,isoproturon,diiuron and linuron)
can be achieved when the concentrations of herbicides are in the range of 5 to 100 pg/kg. The correlation coefficients are
ranged from 0. 993 6 to 0. 999 0. The average recoveries at two spiked levels are 71.5% —102.4% with RSD less than
9.2% . The limits of detection for four urea herbicides are in the range of 0.14 —0.56 pg. It is a simple and efficient
method with less interference and high recovery rate,which can meet the analytical requirements of urea herbicides in soil.

Key words: matrix solid-phase dispersion;high performance liquid chromatography-tandem mass spectrometry ; urea
herbicides ; soil
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