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A highly sensitive detection of organophosphate (OP) compounds was developed.
Recombinant methyl parathion hydrolase (MPH) capable of hydrolyzing OP to p-nitrophenol
(PNP) was used to develop a biosensor. This recombinant enzyme was purified from
Escherichia coli harboring mpdB gene cloned into expression plasmid pGEX-4T-2, and
characterized. The effects of temperature and pH on the enzyme activity and stability were
analyzed. Its optimum temperature was 25°C. The enzyme activity was unchanged for 48 h
at 4°C, and remained above 50% within 5 h and about 45% throughout 48 h at 25°C. Its
optimum pH was 9.0, and the enzyme was stable at pH 6-7, with 80-90% activity remaining
for 8-15 h. The effects of metal ions and certain reagents on enzyme activity were also
investigated. It was found that Cd**, Co*", and Zn®* ions at the concentration of 1 mM
enhanced the activity to about 226 %, 131 %, and 128 %, respectively. Sodium dodecyl
sulfate (SDS) dramatically reduced the enzyme activity, while dithiothreitol (DTT) and
ethylenediaminetetraacetate (EDTA) had slight negative effect. After that the MPH was
immobilized on multi-walled carbon nanotubes (MWNTS) via electrostatic self-assembly, and
the detection was performed by direct oxidation of biocatalytically liberated PNP using
amperometry. Under the optimized conditions, the biosensor exhibited responses to methyl
parathion (MP), parathion, and paraoxon with the linear ranges of 10-90 nM, 20-240 nM, and
3.3-40 nM, and the detection limits of 10 nM, 20 nM, and 3.3 nM, respectively. The biosensor
also provided high sensitivities to MP, parathion, and paraoxon at 616 nA/uM, 301 nA/uM,
and 1547 nA/uM, respectively. Reproducibility assay using repetitive standards (n=15) of 200
nM showed the RSD of 9.19%, indicating high reproducibility. The response time was 10 s.
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