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Determination of methyl parathion based on porous carbon spheres-modified
boron-doped diamond electrode
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ABSTRACT: Objective To study the rapid determination method of methyl parathion. Methods Porous
carbon spheres were prepared and used to modify boron-doped diamond (BDD) electrode. The acetylcholines-
terase (AChE) was fixed to the modified electrode surface, and then was used to detect methyl parathion. The ob-
tained enzyme sensor was characterized electrochemically, and the experimental parameters were optimized.
Results The oxidation peak current of ATCI product was 0.4930 pA and 1.102 pA on the AChE/BDD electrode
and AChE/porous carbon spheres/BDD electrode, and the peak current was enhanced by 123.53%. The sensor had

a good linear relationship with the concentration of methyl parathion in the range of 10"'°~10”g/L, with a linear
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equation of Y=-13.20297X+148.375 (R2=0.9985) and a detection limit of 3.02x10™" g/L. The sensor could be used
for detecting cucumber juice samples, with recovery rate of 92.60%~102.00%. Conclusion This method is sim-

ple, fast, and highly sensitive, and it is suitable for the detection of methyl parathion.

KEY WORDS: porous carbon spheres; boron-doped diamond electrode; acetylcholinesterase; acetylcholine

chloride; methyl parathion
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Table 1 Recovery ratios of methyl parathion in cucumber juice samples.

(g/L) (g/L) (%) RSD(%)(n=3)
1.00x 10°* 9.60x10” 96.00 7.51
1.00x107 1.02x10” 102.00 9.23
5.00x10” 4.63x10” 92.60 4.65
5.00x10™° 4.97x107" 99.40 6.42
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