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Determination of Trace Phenylurea Herbicides in Environmental
Water by Liquid Phase Microextraction Coupled with
High Performance Liquid Chromatography
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Abstract: A novel method was developed for the simultaneous determination of three trace phenylurea
herbicides such as isoproturon metobromuron and monuron in environmental water by liquid
phase microextraction( LPME) coupled with high performance liquid chromatography( HPLC) . The
effects of differerent extraction and measuring conditions on detection were investigated. The optimal
experimental conditions were as follows: organic solvent: 6 mL octanol drop volume: 3 pL  stir-
ring speed: 450 r/min extraction time: 30 min. Under the optimal conditions the enrichment
factors of isoproturon metobromuron and monuron were 510 490 and 350 respectively. There was
a good linearity between peak area and concentration of three herbicides in the range of 0. 5 —800 g/
L with correlation coefficient of 0. 995 8 —0. 998 3. The detectioin limits of three phenylurea herbi—
cides ranged from 0.2 pg/L to 0.4 pg/L. The spiked recoveries of three herbicides from environ—
mental water samples were in the range of 62% —92% with relative standard deviations( RSDs) no
more than 7. 7% . The method showed the advantages of sensitivity simplicity and fastness for the
use of very small amounts of organic solvent and could meet the requirements of the determination of
trace phenylurea herbicides in environmental water samples.

Key words: liquid phase microextraction( LPME) ; high performance liquid chromatography( HPLC) ;
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Fig. 2 Effect of organic solvents on extraction efficiency
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Table 1 Linear ranges correlation coefficients( r)  detection limits and RSDs of three phenylurea herbicides
Herbicide Linear range p/( pg * L") T Detection limit p/( pg * L") RSD s, /%
Isoproturon( ) 0.5 ~400 0.995 8 0.2 1.8
Metobromuron( ) 0.5~400 0.997 6 0.2 3.2
Monuron( ) 1 ~800 0.998 3 0.4 2.6
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Table 2 Spiked recoveries of three phenylurea herbicides in water sample
Isoproturon Metobromuron Monuron
Sample Added Recovery ~RSD Added Recovery ~RSD Added Recovery ~ RSD
pl(pg*L™Y)  RI% s/% pllug+L) RI% /% pl(pg*L”") RI% 5,1 %
Groundwater( ) 0.5 63 4.8 0.5 65 7.1 0.5 66 6.5
5 67 7.7 5 68 6.5 10 67 5.8
30 83 6.0 30 81 5.5 60 85 4.8
Process water 1( 1) 0.5 68 5.9 0.5 66 5.9 0.5 70 4.9
5 71 5.8 5 62 7.3 10 71 6.3
30 80 6.2 30 73 6.8 60 92 5.4
Process water 2( 2) 0.5 65 6.8 0.5 69 6.3 0.5 63 7.5
5 66 5.2 5 65 5.7 10 69 6.8
30 72 5.6 30 86 4.7 60 76 4.3
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Fig. 4  Chromatograms of three phenylurea herbicides mixture standards at 3 pg/L( A)  blank groundwater sample( B)
and groundwater sample spiked with 0.5 pg/L three phenylurea herbicides standards( C)
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