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Determination of Six Pesticides in Milk Using Cloud Point
Extraction-High Performance Liquid Chromatography
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Abstract The feasibility of employing cloud point extraction CPE as extraction and precon-
centration method for the recovery of herbicides from milk samples followed by high perform-
ance liquid chromatography HPLC analysis is demonstrated. An aqueous surfactant solution
containing 60 g/L Tween 20 or Triton X-100 was heated with an appropriate concentration of
NH, ,SO, or NaCl for the extraction of herbicides. The extract was analyzed by HPLC subse-
quently. Six herbicides in milk were analyzed simultaneously. The results showed that the line-
ar dynamic ranges of detection were 20 — 10 000 pg/L for tralkoxydim metribuzin and bro-
moxynil 30 -10 000 pg/L for mefenacet and 50 - 10 000 wg/L for bensulfuron-methyl and nic-
osulfuron. The correlation coefficients were 0. 998 1 —0. 999 7. The average recoveries of the six
herbicides ranged from 85.09% to 96.74%. The relative standard deviations for the six herbi-
cides were in the range of 1.90% - 3.98%. The limits of detection for the six pesticides were
lower than the maximum residue limits MRL of China. The results indicate that the method is
easier faster sensitive and produces less pollutants.
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Fig. 1 clhromatogram of a milk sample spiked
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Fig. 2 Effect of surfactant concentration on recovery
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Fig. 3 Effect of salt addition on recovery of six
herbicides when using 60 g/L Tween 20
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Fig. 4 Effect of salt addition on recovery of six
herbicides when using 60 g/L Triton X-100
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Table 1 Analytical parameters of the cloud point extraction method
Herbicide Linear range/ Linear equation Corre'la.tion RSD/% Limit of detection
ng/L coefficient n=9 S/N=3 / ng/L
Tralkoxydim 20 - 10000 Yy =3454x -3242.2 0.9981 2.25 1.00
Metribuzin 20 - 10000 y =3760x - 1562.9 0.9982 3.61 0.50
Bensulfuron-methyl 50 - 10000 Yy =3671x - 1441.7 0.9997 2.60 0.80
Mefenacet 30 - 10000 Yy =5487x -2138.7 0.9989 2.27 0.80
bromoxynil 20 - 10000 y =3611x -77.836 0.9996 1.90 0.60
Nicosulfuron 50 - 10000 y =4570x - 4909 0.9988 3.98 1.10

y peak area x mass concentration ng/L.

2 6
Table 2 Recovery of six herbicides n =9

n=9

Levels/ /L
Herbicide ne

100 200 300
Tralkoxydim 85.09 -90.52 87.58-92.58 91.62-96.74
Metribuzin 86.14 —-93.82 87.12-93.15 85.45-93.46
Bensulfuron-
thyl 86.10 -91.57 90.87 -92.97 88.97 -94.60
methy
Mefenacet 86.31 —89.27 85.43-90.20 90.53-95.78
bromoxynil 85.44 -90.04 85.76-93.05 87.66-93.97
Nicosulfuron 85.56 -90.93 85.56 -91.33 87.61 -92.94
2.4
3 “1.3"
6
25 wg/L 100
ne/L “ 1.3
3 85.7% ~91.5%
86.8% ~ 90.7%
0.99% ~3.3% 0.87% ~3.0%
3
90% 20
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