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Title of the Talk: Integrated Chemometric and Spectroscopic Approaches 
for Sustainable Olive Oil Traceability and Quality Control 

Tunisian olive oil represents a strategic agricultural product with strong economic and 
environmental importance. However, challenges related to traceability, quality 
control, and market differentiation continue to limit its added value in international 
markets. This work presents integrated analytical and chemometric approaches 
developed to support the sustainable valorization of Tunisian olive oil. Multi-element 
analysis using ICP-MS, stable isotope characterization, spectroscopic techniques, and 
multivariate statistical methods were combined to investigate geographical 
traceability, authenticity, and quality assessment of olive oils collected from different 
Tunisian regions. The results demonstrated that elemental and isotopic fingerprints 
provide efficient discrimination of olive oils according to geographical origin, climatic 
conditions, and terroir characteristics. In parallel, remote sensing and vegetation 
indices derived from Sentinel-2 imagery were explored to optimize olive harvest timing 
and improve oil quality monitoring. These approaches contribute to sustainable 
agricultural management, product authentication, and the development of high-value 
traceable olive oil production systems adapted to environmental and market 
requirements.                                      
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