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CONCLUSIONS
Statistical analysis pointed out that:

à Olive cultivar has a high effect on several
physicochemical parameters of Tunisian olive oils

à Olive oil quality level did not significantly affect the
physicochemical parameters of Tunisian olive oils

INTRODUCTION
ü Olive oil commercialization has a great impact in the regional economy of Tunisia

ü It is a high-value food product, quite prone to frauds.
üThe physical-chemical characterization of olive oils produced from autochthonous Tunisian 

olive cultivars allow to minimize the risk of usual adulterations
üIn this work, Tunisian olive oils (namely from Chétoui and Sahli cultivars) are evaluated 

aiming to propose putative classification biomarkers

Physicochemical analytical assays
- Free acidity (FA)

- Peroxide values (PV)
- K232 and K270 extinction coefficients and DK

- Oxidative stability (OS, Rancimat determinations)
- Antioxidant activity (DPPH)

- Total phenols (TP)
- Tocopherols (a-, b- and g-)

- Vitamin E
- Fatty acids profile (including SFA, MUFA and PUFA)
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EVALUATION OF TUNISIAN OLIVE OILS FROM DIFFERENT CULTIVARS

CHEMOMETRICS
Establishment of the best LDA-SA models using 

physicochemical fingerprints of olive oils:
à variable selection with simulated annealing (SA) algorithm
à linear discriminant analysis (LDA)
à sub-set with minimum number of parameters => maximum correct classification

ü Leave-one-out cross validation (LOO-CV)
ü Repeated K-fold-CV (4 folds×10 repeats): 25% data internal validation

OBJECTIVES
Prospective physicochemical characterization of TUNISIAN olive oils

à Monovarietal olive oils from autochthonous Tunisian cultivars: cv Chétoui and cv Sahli
à Olive oils physicochemical quality level assessment (edible and inedible olive oils): 

v Extra virgin olive oil (EVOO)
v Virgin olive oil (VOO)
v Lampante olive oil (LOO)

Ø TO FIND: olive oils’ putative biomarkers à to define the best physicochemical fingerprints
Ø TO ALLOW: olive oils’ discrimination according to:

1) Olive oil physicochemical quality (EVOO, VOO or LOO)
2) Olive cultivar (cv Chétoui or cv Sahli)

SAMPLES
Olive oil samples produced in TUNISIA (olive variety)

- cv Sahli (26 olive oils: autochthonous) - cv Arbequina (1 olive oil: introduced)
- cv Chétoui (11 olive oils: autochthonous) - cv Koroneiki (1 olive oil: introduced)
- cv El Leguim (2 olive oils: autochthonous)

1) Tunisian olive oils quality evaluation
ACCORDING TO PHYSICOCHEMICAL DATA

(European Regulation 2568/91 and subsequent amendments)
Extra-virgin olive oils (EVOO) - 4 samples;  Virgin olive oils (VOO) - 6 samples;

Lampante olive oils (LOO) - 33 samples

2) Monovarietal olive oils evaluation
ACCORDING TO OLIVE CULTIVARS

(Label information)
Monovarietal cv Sahli olive oils - 26 samples;

Monovarietal cv Chétoui olive oils - 11 samples

Olive oils’ quality level discrimination:
EVOO, LOO & LOO

ê

LDA-SA model (7 parameters):
C17:0, C24:0, C17:1, C24:1, PUFA, trans total

and total trans linoleic-linolenic
ê

LOO-CV:
79% of predictive correct classifications

ê

Repeated K-fold-CV:
80% ± 10% of predictive correct classifications

Olive oils’ discrimination by olive cultivars:
cv Chétoui & cv Sahli

ê

LDA-SA model (10 parameters):
PV, TP, C17:0, C20:0, C22:0, PUFA, C18:2cc, 

trans total, total trans oleic acid and g-tocopherol
ê

LOO-CV:
95% of predictive correct classifications

ê

Repeated K-fold-CV:
94% ± 7% of predictive correct classifications

RESULTS 

One-way ANOVA (+ Tukey’s test)

C15:1 (P-value = 0.0191): 
[C15:1]EVOO > [C15:1]VOO = [C15:1]LOO

All other parameters: no statistical significant
Variations (P-value > 0.06)

LDA-SA classification models:

LDA-SA models could be used to:

à Tunisian olive oils’ predictive classification according to olive
cultivar;

à Tunisian olive oils’ predictive classification according to quality
grade
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