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Abstract

Background: Bisphenol A (BPA), as a major component of polycarbonate and epoxy resins is widely
used in the plastic industry. This compound is a well-known endocrine disruptor that can interfere
with the normal, hormonal function of human or animal, and thus, pose a potential threat to the
environment and human health. The polycarbonate and epoxy resins containing BPA are commonly
used to produce baby bottles, food packages, and beverage containers; thus bisphenol A may enter
food and the environment. Therefore, developing a simple and highly sensitive analytical method for
the determination of BPA is of great importance.

Methods: In this study, an electrochemical sensor based on an adenine/carbon nanotube
(Adenine/CNT) modified carbon paste electrode (CPE) was proposed for determination of BPA.
Results: The obtained results demonstrate that the modified electrode used in this research had strong
catalytic activity toward the oxidation of BPA. Also, applying adenine and carbon nano-tubes in
carbon paste electrode resulted in reduction of the electron transfer resistance and significant increase
of electron transfer rate.

Discussion: According to the results, type of the employed modifier has a significant effect on
sensitivity and selectivity of detection. Therefore, novel sensing materials with high stability, good
catalytic activity and excellent conductivity can improve its measurement process.

Keywords: Bisphenol A, Adenine, Carbon nanotube, Electrochemical Sensor.
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1- Bisphenol A

2- Enzyme linked immunosorbent assays (ELISA)
3- Gas chromatography coupled with mass
spectrometry (GC-MS)

4- Liquid chromatography coupled with mass
spectrometry (LC-MS)

5- Fluorescence

6- Liquid chromatography
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Figure 2- A) Cyclic voltammograms of 1 mM potassium ferricyanide/ potassium ferrocyanide
solution (1:1) at the surface of a) CPE and b) Adenine/CNT/CPE at the scan rate of 50mV/s. B)
EIS of a) CPE and b) Adenine/CNT/CPE in the mentioned solution.

Cepmo g PH = V) N M clasd 3L sals Jglxe o
Sy oo odalie a5l s o lid 00 MV/S i,
5L sals Jolxe ;o Adenine/CNT/CPE _zlusly =Sl
G L ol sacles A5 § o Jladg xSl cland
oo 9o odaline B (oo ;0 455 boa amd oo (Lt
V Jeily jo cioleST sacles S CPE zhw jo T Jgib
ey 098Il & s (VFIF A acles oL,> L) -8
5 ool L CPE oS Mol 5l o 5 aiS e ol

YEANVEE HA sga 50 acles opl glas )] o 0,5 slaalglgils

cho 0 T Jsd e plesdy Sl 8, sasllae

(Adenine/CNT/CPE)
Jdsd e plerdig iUl LS, saalllas pslatens
Jslowe 53 (W77 M) T g o slas sz (slapl 5 5alidy
®) 3 CPE @) mhw 0 PH = V) -\ M claws 3L
S ppizmen (Y JS08) wias o3 Adenine/CNT/CPE

1-Electrochemical impedance spectroscopy
I, Adenine/CNT/CPE slas > ol S4aldy (Ko 4,0



\wy

wwodlazad b T J9i8 e (sbeoniig mSUl (5 5505l

ol QBT Giagh 4 bae mli b5 ol o
oS 00 S sledlgdsll 1 as (OF) (L) Ses 5 Gugets p
a5 00 )5 oo abaxde wis,S eolainl () ped 05 Sl (6
T R P P VAN Y R ENCFRREN
am e il el 4235 T Jgib Gy ogleS]
oo 05 5SI ol gl alie Sl sl a5 28

RO o039 J;

S92 45 28l y0 g ge calpln (0 pmie) Wlige Gl
gaboly 4 CPE (oo,5 5o o8 sladlglsil 5 (ol
Gl s SLeS 5 cnl sllae (i JBSs 2SI sla (S
s e a5z pl55ally o (oalaST sadlos (>
T BUEE ple 9 ¥ USS @ a2 b izmen 1095 (o0
o SelS T 55 oy 42 295U esly o5 25w ol
macled )by duslae Jlecpl pogdle .(VY) conl S LB

Adenine/CNT/CPE mlaw ,o T Joé o (cioleST s

140
120
100

I/nA

0 0.2 0.4

0.6 0.8 1 1.2

E/V

(b § CPE @ gdaw ,3 (PH = V) /N M cliwid 13l Joloee ;8 (Yx) o T M) T Jgid s 51552 (slpl $galidy =¥ S
, 1, Adenine/CNT/CPE las > pl,550ldg (S 59,0 5,05 .0 MV/S g, ce o ,0 Adenine/CNT/CPE

w3 o olis B0 MV/S g, cuepus 9 PH = V) 1N M Sliad [l salss Jolove

Figure 3- Cyclic voltammograms of BPA (2x10* M) in 0.1 M phosphate buffer solution (pH = 7)
at the surface of a) CPE and b) Adenine/CNT/CPE at the scan rate of 50mV/s. The inset
displays CV of Adenine/CNT/CPE in blank and at the scan rate of 50mV/s.
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Figure 4- A) Cyclic voltammograms of BPA (2x10*M) in 0.1 M phosphate buffer solution (pH =
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10, c) 20, d) 40, e) 50, f) 60, g) 80, h) 100 and i) 120 mV/s. The inset displays the dependence of

oxidation peak current on square root of scan rate. B and C) The relationship between Ep and v,
In v, respectively.
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Table 1- Comparison of the performance of different modified electrodes in BPA
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