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Abstract 

Over the last years, there has been an increasing demand for fast, highly sensitive and 

selective methods of analysis to meet new challenges in environmental monitoring, food 

safety and public health. In response to this demand, biosensors have arisen as a 

promising tool, which offers accurate chemical data in a timely and cost-effective 

manner. However, the difficulty to obtain sensors with appropriate selectivity and 

sensitivity for a given analyte and to solve analytical problems which do not require the 

quantification of a certain analyte, but an overall effect on a biological system (e.g. 

toxicity, quality indices, provenance, freshness, etc.), led to the concept of electronic 

tongues as a new strategy to tackle these problems. 

In this direction, to improve the performance of electronic tongues, and thus to spawn 

new application fields, biosensors have recently been incorporated to electronic tongue 

arrays, leading to what is known as bioelectronic tongues. Bioelectronic tongues 

provide superior performance by combining the capabilities of electronic tongues to 

derive meaning from complex or imprecise data, and the high selectivity and specificity 

of biosensors. The result is postulated as a tool that exploits chemometrics to solve 

biosensors’ interference problems, and biosensors to solve electronic tongues’ 

selectivity problems. 

The review presented herein aims to illustrate the capabilities of bioelectronic tongues 

as analytical tools, especially suited for screening analysis, with particular emphasis in 

water analysis and the characterization of food and beverages. After briefly reviewing 

the key concepts related to the design and principles of electronic tongues, we provide 
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