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Abstract

In the present work, we have developed a modified screen-printed carbon electrode (SPE) based
biosensor to detect catechol using nickel oxide/graphite (NiO/G) immobilized with laccase as bio-
nanocomposite coating. The laccase immobilized NiO/G composite increased the effective
Randles-Sevcik surface area from 0.034 cm? to 0.083 cm? compared to bare SPE, resulting in

improved electrochemical activity and enhanced reversible catechol oxidation process.

Impedance spectroscopic data for the modified SPE (MSPE) showed faster electron transfer than

the bare counterpart suggesting the successful immobilization of the bio-nanocomposite onto
the electrode surface. Consequently, the cyclic-voltammograms of laccase MSPE exhibited a sharp
decrease in the peak-to-peak separation potential and an increase in the current responsiveness.
We further, utilized the chronoamperometric method to quantify the catechol detection under
optimal conditions, and found a linear biosensor response over the concentration region of 1-
100 pM. The sensor's lower detection limit, response time, and sensitivity towards catechol were
found to be 65 nM, 3 s, and 1.51 pApMLcm™2, respectively. These results suggest that the laccase
immobilized NiO/G MSPE as one of the most promising customized electrodes for catechol

biosensing.

Keywords

https://www.sciencedirect.com/science/article/pii/S2214785322021058?utm_campaign=STMJ_AUTH_SERV_PUBLISHED&utm_medium=email&utm_... 1/2



5/10/22, 10:48 PM Biosensing of catechol via amperometry using laccase immobilized nickel oxide/graphite modified screen-printed electrodes - Sci...
Biosensors; Modified Screen- Printed electrode; NiO nanocrystals; Amperometric

sensing; Laccase enzyme

Recommended articles

Cited by (0)

Copyright © 2022 Elsevier Ltd. All rights reserved. Selection and peer-review under responsibility of the scientific committee of

the International Conference on Emerging Trends in Material Science and Technology — 2022.

Copyright © 2022 Elsevier B.V. or its licensors or contributors. & R E LXTM

ScienceDirect ® is a registered trademark of Elsevier B.V.

ELSEVIER

https://www.sciencedirect.com/science/article/pii/S22147853220210587?utm_campaign=STMJ_AUTH_SERV_PUBLISHED&utm_medium=email&utm_... 2/2



