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Electrochemical determination of copper(II) ions at naringenin-modifi ed 
glassy carbon electrode: application in lake water sample
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A B S T R AC T

Electrochemical modifi cation of glassy carbon (GC) electrode by naringenin (NG), a fl avonoid 
derivative, and applicability of electrode modifi ed in this way for determination of copper(II) 
(Cu(II)) ions is reported in this study. Surface modifi cation experiments were performed in 
phosphate buffer solution (PBS), pH 7, in the 0.0 mV and +1400 mV potential ranges with a sweep 
rate of 100 mV s–1 and 30 cycles. The surface modifi cation of GC electrode was performed with 
NG using cyclic voltammetry (CV), whereas the characterization of this sensor electrode was 
performed using CV and electrochemical impedance spectroscopy (EIS). The sensitivity of GC 
electrode modifi ed in described way towards Cu(II) ions was investigated in Britton–Robinson 
(BR) buffer solution, pH 5, by differential pulse voltammetry (DPV). For the calibration curve, 
a series of standard Cu(II) solution from 1.0 × 10−12 M to 1.0 × 10−6 M was prepared. The NG 
modifi ed GC (NG/GC) sensor electrode, has a good repeatability, was applied for Cu(II) ions 
determination in Beyşehir lake (in Konya, Turkey) water sample. Detection limit was obtained 
as lower as 1.0 × 10−12 M. The proposed method was simple, rapid, low cost and sensitive for the 
determination of Cu(II) ions.
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1. Introduction

Copper is one of the essential trace elements in the 
body. Very low and high intakes of this element can 
cause adverse health effects [1]. Copper has a very 
complex role in many body functions such as normal 
function of the central nervous system, connective tis-
sue development, hemoglobin synthesis, and oxidative 
phosphorylation [2]. However, excessive copper intake 
could result in deposition of the metal in liver cells and 
thus can cause hemolytic crisis, jaundice, and neurologi-
cal disturbances [3].

Trace metals commonly exist as environmental pollut-
ants. These pollutants can easily be taken up by mankind, 

animals, plants and waters in the environment. These 
metals enter human bodies through water and food, thus 
copper determination in these samples is very important. 
Besides, these types of data may also give us some informa-
tion about copper contamination of the environment [4].

Various analytical techniques have been proposed for 
Cu(II) determination such as, fl ame atomic absorption 
spectrometry (FAAS) [5,6], electrothermal atomization 
atomic absorption spectrometry (ET-AAS) [7], inductively 
coupled plasma optical emission spectrometry (ICP-OES) 
[8–10], graphite furnace atomic absorption spectrometry 
(GF-AAS) [11], chromatography [12], anodic stripping 
voltammetry [13,14], and gravimetry [15].




