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Olive oil is a traditional and very ancient food that represents one of the essential components of the
Mediterranean diet and is largely consumed in the world, thanks to its excellent nutritional and healthful
qualities. High-quality extra virgin olive oil (EVOO) can be produced only from healthy, fresh fruits at the right
ripening grade since no technological solution can ever create a quality product from poor quality olives. The
definition of the ideal ripening degree is essential to confer a good balance between chemical profiles,
sensory properties and oxidative stability of the EVOO. The demand of a simple and cost-/time-effective
strategy to assess the phenolic content in olives has prompted the development of many analytical methods
over the years. Recently, large interest is devoted to acoustic sensors in food science and particularly in the
oil and wine production chains. The aim of the present study is to develop a surface acoustic wave-based
lab-on-chip (SAW-LoC) for the rapid detection of polyphenol content in olives, especially for the determination
of olive ripeness degree. The expected results will show that the use of a SAW-LoC could be a viable
approach to perform a fast screening of the olives quality, paving the way for the development of devices able
to provide direct in situ assessments of olives ripening. Face to a current frame where samples are collected,
road transported to the analytical lab, analysed with traditional techniques for a few parameters and results
are sent back after some hours/days, we propose a different approach whereby an innovative portable, self-
standing device allows for real-time monitoring of olive ripeness in order to optimise the harvesting process.
The use of reliable, economic and sustainable tools to define the optimal maturation of olives could assist the
producers in the correct harvest time, thus improving the quality of the EVOOs, also allowing the use of the
EFSA health claim for olive oil containing at least 250 ppm of polyphenols. The SAW-LoC that we propose
could also find application at industrial milling plants to evaluate the phenol profile as well as the ripening
index of the olive batches at the beginning of the EVOO production process and to classify olives, in order to
define their price, to prevent mixing of low quality olives with high quality olives and to apply some feedback
to the extraction process.
The development of this SAW-LoC can also introduce new tools in fully mechanized or robotic sorting
systems, whose study and application is gaining increasing appeal.
The SAW-LoC can also be integrated to certify olive ripeness through blockchains, e.g. to guarantee the
product quality to the consumer, to improve agronomical practices or to plan a differentiated harvesting
strategy in light of the recent developments in precision farming and digital agriculture applications. This
would lead to a more efficient farming system and higher-quality production.



 

 
 
Descrizione: L'olio d'oliva è un alimento tradizionale e molto an@co che rappresenta uno dei 
componen@ essenziali della dieta mediterranea ed è largamente consumato nel mondo, grazie 
alle sue eccellen@ qualità nutrizionali e salutari. L'olio extra vergine di oliva (EVOO) di alta 
qualità può essere prodoQo solo da fruS sani e freschi al giusto grado di maturazione poiché 
nessuna soluzione tecnologica potrà mai creare un prodoQo di qualità da olive scaden@.  
La definizione del grado di maturazione ideale è essenziale per conferire un buon equilibrio 
tra profili chimici, proprietà sensoriali e stabilità ossida@va dell'olio EVO. La richiesta di una 
strategia semplice ed economicamente vantaggiosa per valutare il contenuto fenolico nelle 
olive ha s@molato lo sviluppo di mol@ metodi anali@ci nel corso degli anni. Recentemente 
grande interesse è stato dedicato ai sensori acus@ci nelle scienze alimentari e in par@colare 
nelle filiere olearie e vi@vinicole. 
L’obieSvo principale è lo sviluppo di un Lab-On-Chip cos@tuito da un sensore basato su onde 
acus@che di superficie (SAW), da impiegare direQamente in campo, per valutare rapidamente 
il contenuto fenolico delle olive e conseguentemente il loro grado di maturazione, senza 
ricorrere a costose analisi di laboratorio, spesso basate sull’impiego di solven@ organici. 
AQraverso un algoritmo prediSvo appositamente sviluppato la risposta del sensore verrà 
correlata infaS con le caraQeris@che fenoliche delle olive e con il potenziale profilo sensoriale 
dell’olio che da esse verrà oQenuto, in maniera da individuare il momento oSmale della 
raccolta basandosi non solo sulle rese quan@ta@ve in olio ma anche sulle esigenze di mercato 
e sulle preferenze dei consumatori. 
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