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CLASSIFICATION OF OLIVE OILS ACCORDING TO SENSORY
DEFECTS USING A POTENTIOMETRIC ELECTRONIC TONGUE

INTRODUCTION

Olive oils may be graded according to their overall
physicochemical composition and sensorial attributes as:

- extra-virgin olive oils (EVOOs);

- virgin olive oils (VOOs);

- lampante olive oils (LOOs).

Olive oils are quite prone to frauds thus there are legal
protection EU Commission regulations:

- EU Commission Regulation, 1991;

- EU Commission Regulation, 2011.

1 levels are d for:

- Chemical and physicochemical parameters (e.g., free
acidity, peroxide value, UV extinction coefficients and
alkyl esters content);

-Sensory attributes (presence/absence of organoleptic
defects, fruity sensation and positive attribute).

OBJECTIVES

To develop a sensor-based technique to assess sensory
attributes of olive oils, which could be used as an
alternative/complementary solution to taste panels:

sensor-based approaches have been reported to evaluate
the quality of olive oil (positive and/or negative attributes)
(Veloso et al., 2016; Borras et al., 2016a,b; Escuderos et
al., 2013; Garcia-Gonzélez & Aparicio, 2004; Apetrei et al.,
2010):

- Electronic noses (E-nose);

- Electronic tongues (E-tongue); and/or,

- Electronic eyes (E-eye)

MAIN GOALS

- Potentiometric E-tongue for olive oils’ discrimination
according to the sensory defect predominantly perceived
(DPP);

- Chemometrics: linear discriminant analysis (LDA) with

OLIVE OIL SAMPLES AND SENSORY EVALUATION
Olive oils were eval d by 4 trained p ists, following
the methods and standards adopted by the International
Olive Council (10C) for sensory analysis of olive oils
(COI/T.20/Doc. No 15/Rev. 6 and COI/T.30/Doc. No 17).

Negative attributes (namely, winey-vinegary, wet wood,
rancid and fusty/muddy sediment) of olive oils were
assessed (olfactory  and/or  gustatory-retronasal
sensations)

Defects’ intensities graded in a scale ranging from 0 (no
defect perceived) to 10 (maximum intensity of defect
perceived).

Each olive oil sample was classified according to the defect
predominantly perceived, if more than one sensory defect
was perceived.

Table 1 - E-tongue sensors details

1 simulated annealing (SA) variable selection algorithm; Sensor code Plasticizer (~85%) Adittive (~3%)
) ) L - Cross-validation variants: leave-one-out cross validation HIT £ T
Several analytical techniques have been described in the Sy s s21 Octadecylamine
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However, some of these methods are quite expensive, 42 Portuguese olive oils from different commercial brands 5127 82;7 Tris(2-ethykhexyl) phosphate Mmmm::"mlum —
non-green techniques, and require fulfillment of straight bought in supermarkets or obtained from local producers s aze Oleic acid
standardized procedures to ensure accuracy. (Trds-os-Montes region, northeast of Portugal). T OuzseoTIs
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analyses per day. E-tongue included two print-screen potentiometric st19  s219 Oleyl alcohol
devices, containing different cross-sensitivity membranes St:20 8220 Oleic acid
as chemical sensors (Table 1, Figure 1))
RESULTS
Sensory analysis
At least one organoleptic defect was perceived in all the 42 commercial olive g .
oils evaluated, being possible to detect up to 3 different sensory defects in Q § 2
some olive oils. 5’:— 2 . o x
S [ g 1 .
3 Based on the defect predominantly perceived, each olive oil was classified as: g 1 . ‘é .
S b - winey-vinegary olive oil: 12 olive oils; b= L) 20 ,.
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E-tongue analysis

First discriminant function (93.5%
E-tongue-LDA-SA model (3 discriminant functions) established based on the ¢ )

First discriminant function (93.5%)

signal profiles of 19 sensors: ® Fusty_mudd ® Rancid  ® Wet_wood @ Winey-vinegary
Correct classification rates :
> 81% for the LOO-CV (Figure 2) Figure 2 - E-tongue-LDA-SA model: discrimination of olive oils

Figure 1 - Potentiometric E-tongue > 74% 1 10% for repeated K-fold-CV to the defect predominantly perceived by trained sensory panelists

CONCLUSION

It was demonstrated the feasibility of applying a potentiometric E-tongue (with lipidic cross-sensitivity polymeric membranes) with chemometric tools, for the successful discrimination of
olive oils with negative organoleptic defects, which assessment is usually carried out by official trained sensory panels, turning out in an expensive and time-consuming task.

This preliminary study shows the applicability of this type of electrochemical device (E-tongue) as taste sensors for sensory evaluation of organoleptic defects detected in olive oils, which
conditions their quality commercial grade classification.
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