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Fig.S1. SEM image of GAs.

Fig.S2. EDS (A), EDX elemental mapping of Zn (B), C (C) and O (D) of the ZnO/GAs

nanocomposites.

Fig.S3.XRD pattern of GO.

Fig.S4. Effects of ATCI concentration on the photocurrent response of the
AChE/ZnO/GASs/ITO.

Fig.S5. Effect of pH values on the photocurrent response of AChE/ZnO/GAs/ITO.

Fig.S6. Effects of inhibition time of 0.008ug mL-! parathion-methyl on the photocurrent
response of the AChE/ZnO/GAs/ITO
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The concentration of ATCl was one of the most influential parameters. When the
concentration of ATCI is too low, the photocurrent generated by the enzyme electrode is too
small that the determination of OPs is hardly feasible. However, too high concentration
would cause all the active centers of AChE being occupied by the substrate and insensible to
the inhibitor. Thus, the effect of ATCI concentration on the photocurrent responses of the
AChE/ZnO/GAs/ITO film was investigated in our work (Fig.S4). The photocurrent increased
gradually with the increase of the ATCI concentration, and when the concentration of ATCI
reached 0.6 mM, the photocurrent increased slowly and tended to a stable signal. Thus, the
concentration of 0.6mMATCI is an optimized value in this experiment.

The effect of pH on the PEC behavior of AChE/ZnO/GAs/ITO electrode was performed in
0.1 M PBS with the pH rang of 5.0 ~ 9.0 in the presence of 0.6 mM ATCI. As shown in Fig.
S5, the PEC intensity increased with the increasing of pH from 5.0 to 7.4, and then dropped
at high pH from 7.4 to 9.0, indicating that the AChE/ZnO/GAs/ITO electrode exhibited a
relatively stable PEC signal in a wide pH range. Thus, pH 7.4 was chosen as the optimal pH
value in the following experiments to keep the bioactivity of AChE on the
AChE/ZnO/GAs/ITO electrode.

Inhibition time is an important influential parameter in pesticide analysis. So the
dependence of inhibition time on the parathion-methyl inhibition was also investigated, as
shown in Fig.S6. Parathion-methyl displayed an increasing inhibition on AChE with the
immersion time increased. When the immersion time was longer than 6 min, the inhibition
tended to a stable value, which indicated that the binding interaction with active target groups

in the enzyme reached saturation. Therefore, 6 min inhibition time was used in our



experiment.



