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ABSTRACT 
 
On the one hand, the olive oils’ quality is fixed by the region 
in which it is produced, the olive variety, the year of 
production, the degree of maturation, the extraction and the 
preservation processes, i.e., the olive oils’ quality is assessed 
by two types of analyzes, the organoleptic and the 
biochemical ones. On the other hand, there are no studies 
linking analytical parameters to sensory data due to the 
nonlinearity that exists between these two types of variables. 
The present study aims to provide an answer to these 
problems by modeling the causal processes used at different 
types of olive and olive oil production. To this end, we 
called at an Artificial Neural Network approach to problem 
solving once it provides a way to handle the various stages 
of ripeness of the olives and olive oil production, by 
allowing one to deal with incomplete, unknown or even self-
contradictory information or knowledge. 
 
INTRODUCTION 
 
On the one hand, the World Health Organization points to 
the relevant nutritional outcomes for the prevention of 
chronic diseases. On the other hand, several studies lead to a 
possible correlation between the Mediterranean diet and the 
lower incidence of some pathologies such as cardiovascular 
disease, obesity, type 2 diabetes, cancer, rheumatoid arthritis 
(Aparicio-Soto et al. 2016). It is clear that virgin olive oil is 
an essential ingredient and the main source of dietary lipids 
in the Mediterranean Diet. Olive oil should have a high 

nutritional quality and a unique composition with a high 
content of monounsaturated fatty acids and antioxidants (e.g., 
phenolic compounds, carotenoids or vitamin E), especially in 
the case of Extra Virgin Olive Oil (EVOO). In fact, a diet high 
in monounsaturated fatty acids provides sufficient fluidity for 
the biological membranes, which reduces lipid peroxidation 
exposure. In addition, the antioxidant components of olive oil 
are able to trap free radicals and protect lipid peroxidation 
and thereby reduce the development of atherosclerosis. In 
terms of the heart, olive oil lowers plasma LDL cholesterol 
levels and increases HDL cholesterol levels, reducing the 
risk of heart disease (Alarcón-de-la-Lastra et al. 2001). The 
olive oil’s quality will be related to the region in which it is 
produced, to the variety of the olive tree, the year of 
production, the maturation of the fruits, the extraction 
processing and the preservation. Indeed, the quality of an 
olive oil is determined taking into account several physical-
chemical parameters (e.g., the determination of free fatty 
acids (acidity expressed as a percentage of oleic acid) and 
the organoleptic properties evaluated during the sensory 
analysis. The acceptable levels of these parameters in olive 
oil are regulated by the European Union (EU Regulation 
1348/2013), i.e., when forecasting the quality of virgin olive 
oil, account should be taken of the geographical area in 
which the olive tree is planted, agronomic parameters, 
weather, physicochemical parameters, organoleptic parameters 
and sensory analysis (Dias et al. 2016). The agronomic factors 
should also be taken into account, such as soil type, pH, 
olive variety, olive color, fruit ripening, fruit weight and 
presence (or absence) of infestation, such as olive fly, which 
increases the levels of free fatty acids and peroxides, 
contributing to a reduction in olive oil quality (Pereira et al. 
2004, Piscopo et al. 2016). 
Among physical-chemical parameters the percentage of free 
fatty acids and the rancidity or detention be must considered 


