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INNOVATIVE and sustainable 
strategies for VALORIZATION of 
agricultural and agrifood products 
through innovative analytical 
approaches, sustainability and 
circular economy strategies
• Quality and safety of agricultural 
and agrifood products
• Geographical origin protection, 
authentication and valorization of 
territorial identity
• Sustainability of agricultural and 
agrifood production processes
• Resource recovery and by-
products valorization 
• Development of innovative, 
HIGH-VALUE-ADDED PRODUCTS

New Challenges in the AgriFood Sector



Combined approach of analytical 
advanced techniques and 
chemometric data analysis can 
support the transition towards 
more sustainable, transparent and 
competitive agrifood systems

INFRASTRUCTURE
Spectroscopic and spectrometric
techniques, also hyphenated with 
chromatographic separation 
techniques
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EVOO AND WIN
ANALYTICAL DATASETS

✓ Geographical origin identification of 
extra virgin olive oils and wines

✓ Characterization of elemental, 
isotopic and metabolomic profiles

✓ Integration of multi-analytical 
fingerprints (markers identification)

✓ Chemometric models for 
geographical classification

✓ Model validation (predictive 
abilities)

✓ Applications for product 
authentication, protection and 
valorization

Research Area 1
Geographical Origin Traceability and Authenticity



Research Area 1
Geographical Origin Traceability and Authenticity



OBJECTIVE – Design and validation of a 
combined experimental-computational 
approach for the geographical origin 
analysis of agricultural and agrifood 
products
from the olive oil and wine productions

Development of an Experimental 
Methodology for the traceability
at Regional and Sub-Regional 
geographical level 
Robustness (exportable to other 
agrifood products) 
Accuracy more than 

Research Area 1
Geographical Origin Traceability and Authenticity



Stakeholder engagement



FROM BY-PRODUCTS TO VALUABLE RESOURCES: 
circular economy and recovery of high-value 
compounds
• Chemical characterization of agricultural and 
agrifood by products
• Recovery of bioactive compounds and valuable 
molecules
• Assessment of chemical and functional 
properties
• Development of sustainable 
treatment/extraction and valorization strategies
• Potential applications in the food, agricultural 
and industrial sectors

Research Area 2
Agricultural and Agrifood By-Product Valorization



Medicago sativa L.

✓ Identification of components  
with biological activity

✓ Characterization of nutritional 
and phytochemical profiles

✓ Evaluation of antioxidant 
properties and other relevant 
biological activities



Research Area 3
Functional Products and Innovative Ingredients

FROM RESOURCE VALORIZATION TO THE DEVELOPMENT OF 
INNOVATIVE FUNCTIONAL PRODUCTS
✓ Formulation and development of innovative ingredients and products
✓ Assessment of stability and quality during processing and storage

Potential applications:
❑ Functional ingredients derived from plant by-products
❑ Food products enriched with bioactive compounds
❑ Innovative formulations with high-added-value
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Spin off…
Stat up…

Exploring opportunities  

A Flexible and Modular Multi-Technique Data Fusion 
Approach for the Geographical Authentication of Agri-
Food Products, with a Focus on Wine and Extra Virgin 
Olive Oil

Carbon, Oxygen and Hydrogen Isotope Ratios as 
Specific Markers for the Geographical Origin 
Authentication of Aqueous and Hydroalcoholic 
Beverages and Products

Patents  



Research Area 4
Perspective … New Challenges in AgriFood Sector

SOIL DATA LAB - A Territorial System for Monitoring Soil 
Health on Agricultural Farms
Soil health is currently one of the major challenges facing European 
agriculture. The increasing frequency of extreme weather events, the loss 
of organic matter, soil erosion, declining biodiversity, and the need to 
produce high-quality food with a lower environmental impact call for new 
tools to improve soil knowledge and management.

WATER DATA LAB - An Integrated System for Water Quality 
Monitoring and Sustainable Management
Water is a key resource for agricultural productivity, ecosystem health and 
food quality. WATER DATA LAB aims to develop innovative analytical tools and 
monitoring strategies to assess water quality, understand water–soil 
interactions and support the sustainable management of water resources in 
agricultural and agro-food systems.
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