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Herein, a simple and fast method for the electrocatalytic detection of ethanol using disposable screen-printed carbon electrodes (SPCEs) modified with platinum
nanoparticles (PtNPs) is presented. The catalytic properties of PtNPs are employed in the oxidation of ethanol and the electrochemical results obtained revealed that PtNPs
can effectively enhance the electron transfer between the analyte of interest and the electrode. Moreover, the content of ethanol is assayed in different alcoholic beverages
(beer and wine). Additionally, an alcohol-free beer is also analyzed. The results obtained corroborated the applicability of the developed sensor as a trustful analytical
screening tool. The obtained results are in accordance with the tolerances for indication of alcoholic strength by volume in the labeling of alcoholic beverages allowed by EU
Laws [1].

Excellent catalytic properties for the PtNPs modified SPCE

: : oxidation process of alcohols
The electrochemical cell consists of:

Working electrode (WE): Carbon (4 mm diameter) modified with PtNPs

Counter electrode (CE): Carbon

Reference electrode (RE): Silver

Ceramic substrate: L3.4cmxW 1.0cm x H 0.05 cm

Electric contacts: Silver
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[1] European Commission: Commission Directive 87/250/EEC on the indication | R.E. SEM image of the Working Electrode
of alcoholic strength by volume in the labelling of alcoholic beverages for sale connection

to the ultimate consumer. Off J Europ Comm 1987,L113:57-58.

Ethanol determination: electrocatalytic sensing
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White wine Beer
(Dilution factor 1:30) 10 % 10.1+0.3 . (Dilution factor 1:20) 5.4 %

Analytical signal of interest

*Mean * Standard deviation (n = 10). *Mean * Standard deviation (n = 10).

Beer 5.4 % (1:20)

Acurate analysis

Final remarks

Background signals

A disposable enzyme-free ethanol sensor based on a catalytic nanomaterial technology was developed.
KOH 1M

The developed sensor was used to determine the ethanol strength in wine and beer samples. The assay takes less than 120 seconds.
Beer 5.4 % (1:20) + Alcohol Oxidase

Beer 5.4% (1:20) previously boiled The results were accurate and respect the tolerances allowed by EU law for the indication of alcoholic strength in the labelling of the beverages.

th s - « o 111 [ ) )| ¥ i J g ) cSQ
|19 Topical Meeting of the' Please visit us at: www.dropsens.com e Pt PPt | s — M€ED
nternational Society of Electrochemistry ILELE S & 4 : : L [ = /

ISO 13485



http://www.google.es/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAgQjRwwAGoVChMIjfKWjonixgIVylgUCh0VYQD2&url=http%3A%2F%2Fwww.cocinista.es%2Fweb%2Fes%2Frecetas%2Fhazlo-tu-mismo%2Fhacer-cerveza%2F1-hacer-cerveza-guia-para-elegir-productos.html&ei=PuioVY3bJsqxUZXCgbAP&psig=AFQjCNH4IvI3nOi8wuW4EkOJPu5q8W7Utw&ust=1437219262811845
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIfFooeK4sYCFcPtFAodwREAYw&url=http%3A%2F%2Fwww.biocompare.com%2F23218-Supplies-Consumables%2F4226742-Eppendorf-Tube-5-0-mL-epQuality%2F&ei=POmoVYe3I8PbU8GjgJgG&bvm=bv.97949915,d.d24&psig=AFQjCNFsAYEacGP8Toj5jAkF5uaupfmywA&ust=1437219513330667
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJjkiKeK4sYCFcxtFAodfAIAFQ&url=http%3A%2F%2Fwww.clker.com%2Fclipart-eppendorf-tube-vortex.html&ei=f-moVdioEMzbUfyEgKgB&bvm=bv.97949915,d.d24&psig=AFQjCNFwccESG56efKb03yD71n6twgC01g&ust=1437219571729254

