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Authenticating honey origin from Natural Park of Montesinho:
innovative electrochemical genosensor devices assembled in
paper-based transducers
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The Natural Park of Montesinho (NPM) has a diverse ecosystem that is home to countless species of
trees and plants characteristic of this area, including Castanea sativa. The honey produced in this region
is highly appreciated for its taste and nutritional value, but it also has a wide range of health benefits [1].
The geographical origin of the honey is a very important aspect in assessing the quality and
authentication of the final product [2]. Currently, several approaches are being explored to determine
these parameters, among which deoxyribonucleic acid (DNA)-based methods stand out [3].

Genosensors are specific devices based on the detection of DNA and have been widely used in the
quality control of different products. Over the past few years, there has been a great concern among the
scientific community to use low-cost and environmentally friendly materials, namely electronic paper.
Since it is considered a versatile material, due to its abundance, low cost and ease of disposal, paper
has become an increasingly popular platform for the production of electrochemical transducers [5].

Therefore, as part of the HONEY™* project, a paper-based electrochemical genosensor was designed to
detect Castanea sativa DNA in honey from NPM. To do this, three steps were required: i) Sensing
phase, where a mixed self-assembled monolayer is formed onto disposable paper-based electrodes’
surface; ii) Hybridization of complementary DNA sequence through a sandwich format assay with
enzymatic labels and iii) Electrochemical detection by chronoamperometry using an enzymatic scheme
to amplify the signal.
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