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Rapid detection of methyl parathion by electrochemical biosensor

based on rGO-AuNPS modified screen printing electrode
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Abstract: Objective: In order to achieve rapid detection of methyl
parathion. Methods: An acetylcholinesterase sensor was prepared
based on gold nanoparticles and reduced graphene oxide for
quantitative detection of Methyl parathion. Reduced graphene
oxide, gold nanoparticles and acetylcholinesterase were
successively modified on the surface of the screen printing
electrode by layer-by-layer assembly method. The catalytic
sensor, the

and MP

activity and impedance characteristics of the

relationship between the sensor’s inhibition rate

concentration, and the actual sample detection were evaluated.
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Results: The prepared acetylcholinesterase biosensors showed
excellent affinity for acetylthiocholine chloride with the Michaelis-
Menten constant of 2.76 mmol/L. Under the optimal conditions,
Methylparathion could be effectively detected with a linear range
of 5 ng/mL to 500 ng/mL and a detection limit of 0.692 ng/mL.
Conclusion: The method is simple, practical and stable. It
provides a  reliable method for rapid detection of
organophosphorus pesticides.
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Figure 1 SEM images of SPCE modified by GO, rGO and rGO/AuNPS
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Figure 2 EDX images of SPCE modified by GO, rGO and rGO/AuNPS
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Figure 5  Relationship between reciprocal of the peak

current and reciprocal concentration of

acetylthiocholine chloride
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Figure 8 Differential pulse voltammetry response curve of AChE/AuNPS/rGO/SPCE at 1 mmol/L ATCI after 10 min

inhibition with different concentrations of methyl parathion and relationship between inhibition rate and

methyl parathion concentration
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Table 1 Comparison with common modified electrodes
A6 1 P A 6 i BR LR Z:7% SOk
CCM/UiO-66 0.98 ng/mL 20~20 000 ng/mlL [23]
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Sn/MoC@NC 8.9 ng/mL 0.05~10 pg/mL [25]
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VXC-72R/ZrO, 0.053 pmol/L 1~100 pmol/L [27]
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Table 2 Detection of methyl parathion in lettuce

wimt/ E%/ RSD(n=3)/
Ir ik B i

(ng *» mL™ 1) % %

AChE/ 3 1 101.6 2.75
AuNPS/ 50 97.5 1.84
rGO/SPCE 100 96.8 4.63
AL K IR 1 98.2 6.12
50 93.6 2.87

100 94.1 3.65

SR 5 A3 1 98.6 2.56
50 94.3 3.12

100 95.2 3.28
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