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INTRODUCTION

ELECTRONIC TONGUE
(multi-sensor system)
v

Chemical sensors with high stability and cross-sensitivity
to different substances in solution
v

TO OBTAIN
Signals profile corresponding to a
fingerprint of sample matrix
Vv

TO APPLY
Chemometric methods
Vv

TO ALLOW
Sample’s identification/classification
Taste evaluation

ELECTRONIC TONGUE
' ¥

Potenciometric system
(all-solid-state electrodes)
v

20 lipidic polymeric membranes
Ag/AgCl reference electrode
Data acquisition with DataL.ogger Agilent

Each lipidic polymeric membrane contains:
31.9-32.3% of PVC;
64.7-65.2% of plasticizer;
2.8-3.2% of additive compound.

Additive compound

[1] Octadecylamine

[2] Oley! alcohol

[3] Methyltrioctylammonium chloride
[4] Oleic acid

Plasticizer

[A] Bis(1-butylpentyl) adipate

[B] Dibutyl sebacate

[C] 2-Nitrophenyl-octylether

[D] (2-ethylhexyl)phosphate

[E] Dioctyl phenylphosphonate /

Figure 1 — Multi-sensor analytical system:
1 - PC for data acquisition; Double multi-
2 - DatalLogger Agilent; sensor system:
3 - Electronic tongue;
4 — Magnetic stirrer.

40 sensors

Electronic tongue analysis

EXTRA VIRGIN OLIVE OILS (EVOO)
Production years: 2011 and 2012
9 single-cultivar per year

Extraction with H20:EtOH (80:20 v/v),
to obtain a polar compounds rich-solution:
2011: 22 samples x 2 extractions
2012: 22 samples x 2 extractions

Cultivars:
Arbequina, ARB; Arbosana, ARBO; Arroniz, ARR;
Cornicabra, COR; Frantoio, FRA; Hojiblanca, HOJ; |
Manzanilla, MAN; Picual, PIC; Redondilla, RED; /
\ Royela, ROY; Zorzal, ZOR /
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Multicomponent analysis /

ELECTROCHEMICAL MULTI-SENSORS DEVICE COUPLED WITH HEURISTIC
OR META-HEURISTIC SELECTION ALGORITHMS FOR SINGLE-CULTIVAR

OLIVE OIL CLASSIFICATION

Ana C.A. Veloso?3, José A. Pereira?, Luis G. Dias*

*) peres@ipb.pt
/, \
OBJECTIVES

Apply heuristic and meta-heuristic variable selection algorithms. BEST APPROACH?
v

To reduce the number of sensors included in a linear discriminant analysis (LDA) model,
avoiding the use of redundant information and multicollinearity problems

To classify EVOOs according to cultivar and crop year.

THE PRACTICAL AIM:

Improving the discrimination of EVOOs that are highly appreciated and an important component
\ of the Mediterranean diet, being prone to frauds involving mislabelling and adulteration. )
A\ 4

RESULTS

Variable selection algorithms: HEURISTIC ALGORITHMS
sequential forward selection, SFS
sequential backward (elimination) selection, SBS
stepwise selection, STS

META-HEURISTIC ALGORITHM
simulated annealing, SA

Best LDA model:
- Maximum leave-one-out (LOO) cross-validation correct classification
- Minimum number of sensors

Production year: 2011 Production year: 2012
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Best LDA model: - variable selection with simulated annealing algorithm
- model with 29 potentiometric sensor signals
- 100% of correct classifications for original grouped data
- 93.2% (2011) and 95.5% (2012) predictive LOO-CV correct classifications
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CONCLUSIONS
¢ This potentiometric E-tongue coupled with a LDA-SA procedure is:
-> a fast and cost-effective tool for single-cultivar EVOOs classification;
-> a practical analytical methodology for guarantying cultivar authentication in single-cultivar EVOOs;

¢ However, EVOOs must be split according to production year to minimize differences
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in organoleptic atributes due to different edaphoclimatic conditions.
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