
Accepted Manuscript

Title: Potentiometric enzyme biosensor for aflatoxin B1
detection - kinetic simulation

Author: Kateryna Stepurska Sergei Dzyadevych Sergii Gridin

PII: S0925-4005(17)32418-8
DOI: https://doi.org/doi:10.1016/j.snb.2017.12.092
Reference: SNB 23780

To appear in: Sensors and Actuators B

Received date: 26-7-2017
Revised date: 12-12-2017
Accepted date: 15-12-2017

Please cite this article as: Kateryna Stepurska, Sergei Dzyadevych, Sergii
Gridin, Potentiometric enzyme biosensor for aflatoxin B1 detection -
kinetic simulation, <![CDATA[Sensors & Actuators: B. Chemical]]> (2017),
https://doi.org/10.1016/j.snb.2017.12.092

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/doi:10.1016/j.snb.2017.12.092
https://doi.org/10.1016/j.snb.2017.12.092


Page 1 of 25

Acc
ep

te
d 

M
an

us
cr

ip
t

Potentiometric enzyme biosensor for aflatoxin B1
detection - kinetic simulation

Kateryna Stepurskaa,b, Sergei Dzyadevycha,b, Sergii Gridinc,∗

aInstitute of High Tehcnologies, Taras Shevchenko National University of Kiev, Ukraine
bInstutute of Molecular Biology and Genetics of the NAS of Ukraine, Kiev, Ukraine

cDepartment of Physics, Wake Forest University, Winston Salem, NC, USA

Abstract

We have investigated operation of a potentiometric biosensor based on reversible

acetylcholinesterase inhibition for determination of aflatoxin B1. Biochemical

reactions between the enzyme, substrate, and inhibitor are described using rate

equations. Sensitivity study of biosensor response to the biochemical reaction

rates was done by varying each rate constant. The response to substrate and

inhibitor was used as a fitting target for evaluation of the biochemical reaction

rates. Initial concentrations of the enzyme (2.0×10−5 M acetylcholinesterase),

substrate (4.0×10−3 M acetylcholine chloride), and inhibitor ( 9.6×10−6 M afla-

toxin B1) in the biosensor membrane act as the boundary conditions for the rate

equations. This kinetic model allowed us to establish the effect of reaction rates

on biosensor response and reproduce the response to different inhibitor concen-

trations. The results may be used for biosensor design and optimization.
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1. Introduction

Food quality and safety monitoring is one of the major concerns in today’s

society. Food may be contaminated at various stages of production, either

chemically by small molecules (e.g. toxins, pesticides, residues of veterinary

∗Corresponding author
Email address: gridins@wfu.edu (Sergii Gridin)

Preprint submitted to Sensors & Actuators B: Chemical December 12, 2017



Download English Version:

https://daneshyari.com/en/article/7141060

Download Persian Version:

https://daneshyari.com/article/7141060

Daneshyari.com

https://daneshyari.com/en/article/7141060
https://daneshyari.com/article/7141060
https://daneshyari.com

