
02 June 2024

AperTO - Archivio Istituzionale Open Access dell'Università di Torino

Original Citation:

Gold nanostructured electrode for the electrochemical determination of mercury in canned tuna

Terms of use:

Open Access

(Article begins on next page)

Anyone can freely access the full text of works made available as "Open Access". Works made available
under a Creative Commons license can be used according to the terms and conditions of said license. Use
of all other works requires consent of the right holder (author or publisher) if not exempted from copyright
protection by the applicable law.

Availability:

This is the author's manuscript

This version is available http://hdl.handle.net/2318/1615693 since 2017-05-27T22:52:50Z



Title: 

Gold nanostructured electrode for the electrochemical determination of mercury in 

canned tuna 

 

Authors & affiliations: 

A.Giacomino
1
, A. Ruo Redda

1
, F. Durbiano*

2
, M. Malandrino

1
, O. Abollino

1
 

1
University of Torino, Italy 

2
National Institute of Metrological Research (INRiM), Italy 

f.durbiano@inrim.it 

 

Abstract: 

The presence of mercury even at trace and ultratrace level in food constitutes a risk for human 

health. Therefore, it is important to develop reliable and sensitive analytical methods for the 

determination of this metal to study how it affects the food chain. Since fish accumulates 

substantial amounts of mercury in its tissues and constitutes the first source of this element in 

humans diet, a widespread monitoring of mercury levels in seafood is needed. The applicability 

of the square wave anodic stripping voltammetry (SW-ASV) for mercury quantification was 

evaluated adopting a solid gold electrode (SGE) and a nanoparticle-modified glassy carbon 

electrode (AuNPs-GCE) in certified reference materials and in samples of canned tuna. The 

achieved results were compared with those obtained by conventional cold vapour atomic 

absorption spectroscopy (CV-AAS) and by a direct mercury analyser (DMA) based on AAS 

detection. The evaluation pointed out that SW-ASV is well suited for mercury detection, since a 

good agreement between spectroscopic and electrochemical approaches was observed. 

Therefore, SW-ASV can be used with both mentioned electrodes to monitor the mercury content 

in tuna fish, since the maximum admissible level has been set by European Legislation to 1 

mg/kgfw. Furthermore, the SW-ASV coupled with AuNPs-GCE displayed a higher sensitivity 

than that recorded with SGE: accurate mercury determinations at concentrations lower than 0.1 

mg/kg fresh weight (fw) were obtained, showing a limit of quantification comparable to that of 

DMA. Further advantages of the SW-ASV regard the instrumentation cost that is lower than that 

required for DMA or CV-AAS, and the presence of this instrumentation in the most of analytical 

laboratories. Thus, SW-ASV coupled with AuNPs-GCE can be considered suitable for mercury 

determination even at ultratrace level in tuna fish, and can be adopted as an alternative method 

by the designated laboratories for routine analysis. 

 

 


