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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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Sample collection Experimental Development of Models validation
& Stabilization Analysis interpretative models & applicability

Collection/Harvesting Spectroscopy Chemometric Geographical origin
Cleaning ("H NMR, EEM Fluorescence, (Machine Learning) Authentication
Stabilization UV-Vis, XRF) Single Block Analysis Vorie’roI.choroc’rerizoﬁon
(freeze-drying & pulverization) Mass Spectrometry (Individual techniques): Quality assessment
(ICP-MS, HPLC-DAD, PCA, LDA, SIMCA, PARAFAC
Storage HPLC-Orbitrap, IRMS, Multi Block Analysis
Homogenization ToF-SIMS) (Data Fusion)

Extraction
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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
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OBJECTIVE — Design and validation of a
combined experimental-computational
SOHCovSeI-LDA Multiblock Approach approz.:\ch for t.he geographical.origin

| | analysis of agricultural and agrifood
products
from the olive oil and wine productions

[ MULTI-BLOCK SPECTROSCOPIC AND ISOTOPIC SPECTROMETRIC DATA FUSION J

1. Stepwise Orthogonalization (SO) removes redundant information across blocks
|

2. Covariance Selection (CovSel) identifies the most informative variables
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ANALISI DI TRACCIABILITA
DI ORIGINE GEOGRAFICA

SU CAMPIONI DELLA FILIERA OLIVICOLA

APPROCCIO MULTI-TECNICA PER LA DETERMINAZIONE DELL'ORIGINE GEOGRAFICA
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SPETTROMETRIA DI MASSA  CROMATOGRAFIA ACCOPPIATA  RAPPORTO ISOTOPICO RISONANZA MAGNETICA CHEMIOMETRIA E
APLASMA ACCOPPIATO A SPETTROMETRIA DI MASSA ELEMENTI LEGGERI NUCLEARE E ELETTRONICA ANALISI STATISTICA
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FUTURE

Research Area 2
Agricultural and Agrifooc

BASIC IDEA

Bioactive products for cosmetics

Ingredients for food fortification
BIORAFINERY Ingredients for feed

Bioactive products for soils treatments

Biogas, ethanol, biodiesel, energy

New material, biopolymers

......... and more and more

“Waste: A Resource to Recycle, Reuse and Recover Raw Materials Towards a near-zero waste society”

Importance to reduce the production of food wastes and possibly increase the value of agriculture wastes,
co-products and by-products, that are currently not properly taken care of both from an environmental
and economic point of view

BY-PRODUCTS REPRESENT THE STARTING MATERIAL FOR NEW PROCESSES

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
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FROM RESOURCE VALORIZATION TO THE DEVELOPMENT OF

INNOVATIVE FUNCTIONAL PRODUCTS
v Formulation and development of innovative ingredients and products
v" Assessment of stability and quality during processing and storage

Potential applications:

 Functional ingredients derived from plant by-products
O Food products enriched with bioactive compounds

O Innovative formulations with high-added-value
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Determination of Elemental Content in Vineyard Soil, Leaves, and
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Patents

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 Spi n Off...
Olive QOil
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Authentication of Aqueous and Hydroalcoholic
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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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CHIMICA PER LE SCIENZE AGROALIMENTARI

I Dipartimento di Biotecnologie, chimica e farmacia

IL CORSO ISCRIVERSI STUDIARE OPPORTUNITA

g

Prime lauree in Chimica per le scienze agroalimentari
Venerdi, 30 Ottobre, 2026 - 11:15

S| TRATTA DI UN IMPORTANTE TRAGUARDO PER IL CORSO DI STUDIO ATTIVA L DIPARTIMENTO DI BIOTECNOLOGIE, CHIMICA E FARMACIA

Una giornata significativa per I'Universita di Siena che il 29 ottobre 2026 ha celebrato le prime lauree del Corso di laurea
magistrale in Chimica per le scienze agroalimentari (Classe delle lauree in Scienze chimiche, LM-54), attivato presso il
dipartimento di Biotecnologie, chimica e farmacia.

Quattro laureati, Alice Barnaba, Matteo Centofanti, Amel Ibricic e Edoardo Sacchini, hanno concluso il percorso di studi
conseguendo il titolo con il massimo dei voti, coronando un percorso di formazione e ricerca che ha affrontato tematiche di
grande attualita e interesse per il settore agroalimentare.

La varieta degli argomenti affrontati — dagli antifungini potenzialmente ecocompatibili, a materiali innovativi ottenuti dal
recupero e valorizzazione di sottoprodotti agricoli e agroalimentari — ha confermato la natura interdisciplinare del corso di
studio, orientato a formare figure professionali in grado di applicare e integrare le competenze chimiche avanzate alle sfide
emergenti in un settore trainante e strategico per I'economia toscana e ltaliana.

Le prime lauree rappresentano un importante traguardo per il corso di studio e testimoniano il valore di un percorso
formativo.

Alla neolaureata e ai neolaureati vanno le congratulazioni della commissione di laurea e i migliori auguri per un futuro
professionale ricco di soddisfazioni professionali e nuove opportunita di crescita e ricerca.

» |l sito web del Corso di laurea magistrale in Chimica per le scienze agroalimentari
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