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INTRODUCTION
The VIRTUOUS Communication Team is pleased to present you with the VIRTUOUS Newsletter,
a means of keeping you up-to-date on what has been done regarding our project and to provide
you with some news on technological novelties or curiosities related to the world of taste
through a wonderful journey made up of texts and figures that will collect the highlights of the
progress of the project and anticipate the events to come. We hope to have many of you with us
and that this tool will make you curious and passionate about this interesting European project
as it has been for us.
Follow us also on Instagram, Facebook, LinkedIn and Twitter (Virtuoush2020), we will be happy
to receive your feedback to grow together…
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What is VIRTUOUS

Appearance, shape, colour, aroma, flavour and texture are organoleptic properties, determined
by the molecular composition, that characterise foods and also determine their taste and,
consequently, whether they taste good or not.
Rooted in human nature since time immemorial taste has guided man to understand what to
eat, to distinguish healthy foods from poisonous or harmful ones: a process that seems obvious
but that, within the human body, occurs through a cascade of processes that activate different
organs, starting with the receptors located on the tongue that process information all the way
to the brain.
This is the process that the VIRTUOUS project - “Virtual tongue to predict the oRganoleptic
profile of mediterranean IngredienTs and their effect on hUman hOmeostasis by means of an
integrated compUtational multiphysicS platform” – challenges to replicate in order to be able
to predict the organoleptic properties of a given food, which will have an effect on the human
organism, starting from the unique chemical composition of each product.
The VIRTUOUS research (https://virtuoush2020.com) challenges to shed light on mechanisms
driving the information transfer from the chemistry level, where food molecular constituents
bind taste receptors, toward a cascade of molecular, supramolecular and cellular events
emerging as an elaborated sensation which strongly contribute to the food organoleptic
profile.
An intelligent software, an artificial tongue that, based on a multidisciplinary approach and
exploiting technologies such as artificial intelligence, data mining, complex models at the
molecular or cellular level and bioinformatics, is able to provide a prediction on the
organoleptic profile of a food starting from information on its composition. A project that
starts by collecting the typical qualities of each food to create a starting database for
modelling, starting with oil and wine and then expanding to the heritage of the Mediterranean
diet.
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The impact of VIRTUOUS technology

The idea of developing a taste assistant such as VIRTUOUS tested on European foods will boost
and expand the European food market globally, also increasing Europe's attractiveness as a
leading destination. In fact, while the technology can be replicated by other countries in the
future, the food cannot be, as its taste depends on the geographical conditions of the area
where the products are grown. A virtual tongue will make it possible to 'taste' a food even
thousands of km away, according to an unprecedented paradigm of 'tasting before tasting'. It is
true that VIRTUOUS is specifically tested on wine and oil, but the IT structure and models can
be further extended to any other type of fresh food, such as vegetables. In this concern many
types of fresh foods have been already chemically analysed and their chemical ingredients are
already classified in well-known freely available databases.
Secondly, the VIRTUOUS tongue may be also thought has an “food computer aided design tool”
for EU food technology. For example, based on taste prediction the VIRTUOUS platform may be
used in the future to predict the results of a specific grape graft, and propose what grafting
strategy to be used in order to obtain a specific taste or aftertaste. In the same way, all food
processing procedures can be optimized and refined through the VIRTUOUS tongue, allowing to
obtain different flavours and/or different effects on homeostasis.
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Moreover, the Virtuous tongue may be also combined with other technologies to enhance
precision agriculture. The platform developed during the project can be a support tool for
research on natural pesticides and for the creation of more resistant crops better adapted to
the climate changes in Europe, in the development countries and worldwide.
Still, the VIRTUOUS research also links taste receptors’ activation to the activity of nuclear
receptors, by classifying food molecules on the basis of their ability to bind taste receptors and
also nuclear receptors, following the paradigm of the Mediterranean Diet: “good and healthy”.
This aspect will have a great impact on the EU and global medical field concerning for example
immunological disease or cardiovascular pathologies where a correct diet can a complement to
drug therapy. Therefore, the development of a VIRTOUS tongue has the potential to become a
tool to help clinicians in preparing a diet to target specific cell receptors and cell functions and
maintain a high patient quality of life providing them a personalized combination of food which
is healthy and tasty. Upgrade in future virtual Tongues will allow to set personalized nutritional
therapies based on patient needs and preferences.
In the context of health research, it is worth mentioning that VIRTUOUS is strictly related to
neuroscience, by considering biophysical and molecular mechanisms at the basis of brain
elaboration of the taste sensation. The research put emphasise in the transfer of information
from a physical level (architecture of taste receptors and protein-protein network) to a nonphysical level (the sense taste). The potential in neuroscience is huge, from a better
comprehension of elaboration mechanisms of the brain, to future therapies oriented to use
food/diet to treat psychological disorders (taste/mood relationship).
And finally, it must be said that VIRTUOUS is a project with an optimistic and life-oriented
attitude. Most of the research projects we come across in the health field deal with devastating
diseases for which we seek a cure. These projects deal with illness, pain or death and the
constant search for a solution. Despite their fundamental importance, such projects necessarily
carry with them a veil of sadness that reminds us of the precariousness of life and our constant
struggle for survival. VIRTUOUS studies the mechanisms by which we experience pleasant
feelings at a dinner with friends or when we come home from work and sit at the table with our
family. VIRTUOUS tries to explain how this gift that nature has given us works.
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VIRTUOUS PLAYERS
The VIRTUOUS Consortium

To reach the VIRTUOUS ambitious challenge an international, inter-sectorial, and multidisciplinary
network

of

organisations

is

supported

by

the

H2020-MSCA-RISE-2019

framework

(https://cordis.europa.eu/project/id/872181).
The VIRTOUOUS participants exchange competences and knowledge which will allow them to
progress towards key advances in the use of information technologies and algorithms at the frontier
of scientific research to improve the design process and optimization of drugs.
The staff members who take part in the project are developing new skills, being exposed to new
research

environments

and

have

their

career

perspectives

broadened.

Moreover,

the

high

intersectoral and multidisciplinary integration philosophy of the project exposes partners to new
areas of both basic and applied research. This helps to both broaden their competencies and open the
vision toward novel applications of technologies they have already mastered.
The VIRTUOUS joint exchange programme is coordinated by Politecnico di Torino (Italy) and involve
11 participants from 5 countries: Italy, Greece, Spain, Switzerland, and Israel. Participants are both
from academic and non-academic sectors. The balance between academy and industry and the
interdisciplinary nature of the Consortium grants a unique stimulating environment for researchers
involved in the projects.
This research project focuses on a combination of mobility dimensions: intersectoral (from academy
to industry and vice versa) and with a European Consortium and Associated Countries.
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Partnership synergies, networking activities have created an innovative intersectoral and
multidisciplinary environment stimulating and strengthening the growth of our young and
senior researchers in a novel vision of integrated multiphysics modelling, bioinformatics,
computer science applied to food technology, nutrition, health, medicine and pharmaceutics.
Workshops and conferences are facilitating sharing of knowledge, new skills acquisition and
career development for research and innovation staff members.
Company staff benefits from exposure to academic “beyond state-of-the-art research”.
Academic approach is useful for company staff which can gain competences and novel ideas
to be spent in developing products based on cutting edge technology. On the other side
academic people benefit by working in environments more focused on product development
strategies oriented to satisfy the market. In this way academic staff becomes more competent
and oriented to applied research projects with a close attention to exploitation and
marketability.
VIRTUOUS aims to help private companies themselves to increase their strength by sharing
their different competences. For example agri-food companies involved in the project may
benefit from the sponsorship of their products, being the first to use the 'VIRTUOUS tongue'
to describe the taste and homeostatic properties of products based on a solid scientific basis.
At the same time, the fusion of the expertise of academic partners with different backgrounds
(agricultural and food chemistry, biophysics, machine learning and control systems) produces
high-level integrated knowledge to tackle complex and articulated scientific challenges.
The consortium partners wish to continue developing VIRTUOUS research after the end of
the project in order to make it profitable and increase its scientific and educational appeal.
VIRTUOS technology can represent a new aspect of precision agriculture, helping farmers in
the selection and enrichment of their crops.
According to the European Commission report, nearly 11 million farms still employ around 22
million people and this source of employment has been a vital refuge for many during the
recent economic crisis.
However, the further development of web services and the computational platform requires a
continuous and intensive transfer of knowledge, as interdisciplinary skills are needed to
handle the complexities arising from new applications, such as food supplements for
screening compounds in neurodegenerative diseases, cancer and immunological or noncommunicable diseases.
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VIRTUOUS HISTORY EVENTS
Kickoff MEETING 2019

The first noteworthy event of the project was the kickoff meeting.
The event, which took place on December 4-5, 2019 at the Politecnico di Torino University, brought
together 25 participants including representatives of the VIRTUOS Beneficiaries, and external partners
such as private companies interested in the project.
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During the kickoff days, seminars, public and restricted meetings and meetings with thecoordinator
were held for the purpose of defining the strategic lines for the development of the project, the
VIRTUOUS Executive Board composed of the Coordinator and a representative of each beneficiary
was also defined.
Presentations from all project partners followed throughout the day on Dec. 5, covering both
aspects of industry and academic expertise in the overall research effort and addressing milestones
for the progress of the project work.
The kick-off meeting provided a unique opportunity to exchange views and learn from each other's
experiences.
Also very important was the participation of external partners who later became project
collaborators and helped us develop satellite technologies of VIRTUOUS. One of these is TOELT
gmbh (www.toelt.ai), which we will have the opportunity to interview in a future newsletter and
which contributed to the VIRTUOUS project by sharing a useful technology in low-cost quantitative
assessment of oil quality. During the project, the collaboration between TOELT and the VIRTUOUS
Consortium (www.doi.org/10.1016/j.jfoodeng.2022.111198; www.doi.org/10.3390/foods10051010) led
to the improvement of this technology through the development of machine learning-driven
algorithms that were then also integrated into the VIRTUOUS platform.
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Dr. Umberto Michelucci, presenting the TOELT models and technologies related to olive oil quality
detection by low-cost optical sensors. The technology has been then improved by algorithms
developed under the VIRTUOUS framework.
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