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Immobilization of Acetylcholinesterase on SnSe;, Hollow Spheres for
Sensitive Detection of Phoxim
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(Jiangsu Key Laboratory of Biofunctional Materials, College of Chemistry and Materials Science,

Wang, Kun
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Abstract A simple method for immobilization of acetylcholinesterase (AChE) on SnSe, hollow spheres
for detection of phoxim was described. SnSe; hollow spheres were prepared by hydrothermal methods and
were characterized by TEM. The immobilized AChE retained its biological activity well and could catalyze
the hydrolysis of acetylthiocholine to form thiocholine, which was then oxidized to produce detectable sig-
nal. Based on the inhibition toward the enzymatic activity of AChE by phoxim, under optimal conditions,
the sensors could be used for the determination of phoxim ranging from 0.008 to 56 pg/mL with the detec-
tion limit of 0.004 ug/mL. The developed phoxim biosensors exhibited good stability and reproducibility.
This work demonstrated that SnSe, hollow sphere could be served as an ideal carrier for immobilization of
ACHhE to fabricate corresponding biosensor.
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Figure 1 TEM image of SnSe, synthesized by SnCl,*2H,0 and
SCOZ
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Figure 2 Cyclic voltammograms of the Chi/AChE/SnSe,/GCE
(a, b), Chi/AChE/GCE (c), Chi/SnSe,/GCE (d) in pH 7.0 PBS
containing 0 (a) and 0.4 mmol/L (b, ¢, d) ATCI, scan rate: 100
mV/s. Inset: plot of peak current vs. scan rate at
Chi/AChE/SnSe,/GCE in 0.4 mmol/L ATCI
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Figure 3 Cyclic voltammograms of Chi/AChE/SnSe,/GCE in
pH 7.0 PBS containing 0.4 mmol/L ATCI after inhibition by 0
(a), 1 (b), 10 (c) and 50 (d) pg/mL phoxim for 10 min. Inset: plot
of inhibition rate vs. phoxim concentrations
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Figure 4 Effect of inhibition time on phoxim inhibition after
immersion of Chi/AChE/SnSe, modified electrode in 10 pg/mL
phoxim solution
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Table 1 Determination of phoxim concentrations in the real
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b SERRaES il 1 RO R

o W (nge AHX AR W (pge FHR B v
mL™") T 2/% mL ") D 221%

1 1.06 5.20 1.24 5.52

2 3.23 4.89 3.59 3.83

3 5.45 3.64 5.65 3.57

4 7.33 3.52 7.88 322

5 10.28 2.58 10.79 2.46
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