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Decomposition Products of Herbicide Butachlor in Water Media
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Abstract: Determination and biodegradation of herbicide butachlor (N-butoxymethyl-25-chloro-25,65-diethy lacetanilide) in
water media was investigated using high performance liquid chromatography (HPLC). The sample was separated on BDS Cj; col—
umn, with methanol-water (80/20, V/V) as mobile phase. The herbicide samples were detected at 215 nm with UV detector. The
average recovery is 99.58% with a coefficient of variation 1.24% for butachlor. The linear range of the developed method is 1~20
mg - L™, The method is proved to be accurate, rapid and reproducible. Biodegradation of herbicide butachlor in water media was
investigated using a kind of bacteria, Bacillus amyloliquefaciens. The bacteria were separated from the paddy field in Beijing.
The biodegradation experiment was carried out under the conditions of pH7.2 and 30 °C, The biodegradation rate of butachlor in
bacteria—containing water is faster than that in the media without bacteria, which indicated that bacteria are the main factor for
butachlor degradation. The degradation ratio of butachlor in sterilized water and bacteria—containing water in ten days reached
30% and 70% respectively. The degradation ratio of butachlor in water containing inoculated and purified bacteria in ten days
can reach 95%. This result indicated that the bacteria separated from the soil samples can degrade butachlor with high efficiency.
Samples after reaction were removed and filtered through cellulose—regenerated filter (0.45 pm pore size) and subject to HPLC
analysis. The HPLC results showed that there were two kinds of degradation products. Liquid-liquid extraction was performed
three times with 10 mL of dichloromethane. The organic extracts were concentrated in a rotatory evaporator to 0.5 mL and subject—
ed to gas chromatography—mass spectrometry ( GC—MS) analysis and only one compound was identified.
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Figure 1  Absorbance spectra of butachlor in

water and acetonitrile
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Figure 2 HPLC diagrams of butachlor using

different mobile phase
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fortified samples

RN /mg - L PP X/mg « L 1B %1%
0.5 0.52 103.16
1 0.98 98.22
2 1.88 94.13
10 10.08 100.83
15 15.10 100.65
20 20.10 100.50
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Figure 3 Relation between concentrations of butachlor

and peak areas
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Figure 4  Variation of butachlor residues in water
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