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09:00
Registration

09:30
Opening session

Moderator: Prof. Paola Pittia

Rector of UNITE, Prof. Christian Corsi - Chair of the Doctoral School of UNITE, Prof. Barbara Barboni

- Head of Department, Prof. Nicola Bernabd - PhD Coordinator in Food Science, Prof. Paola Pittia

09:50
Keynote Lecture
Moderator: Prof. Dario Compagnone

Prof. Federico Marini, Department of Chemistry, University of Rome La Sapienza and Al tools for
food quality control and traceability

10:40
Coffee Break — Poster session (1st and 2nd year)

11:20
Oral Presentations

Moderators: Prof. Michele Del Carlo, Prof. Antonello Paparella

Francesco Regi — Hop-derived extracellular vesicles: composition, health and technological aspects
Chiara Bravo-Trippetta — The role of selected foods with different nutritional composition in
modulating anti and pro-inflammatory responses in vitro and in humans

Federica Montagano — Exploring the health-promoting potential of a lupin-based beverage
fermented with selected lactic acid bacteria

12:20
Interactive Session

Moderators: Prof. Paola Pittia, Prof. Lilia Neri

My PhD skills: which, what for, and in my future | will...

13:00
Lunch Break — Poster session (1st and 2nd year)
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14:20
Group Picture

14:30
Keynote Lecture

Moderator: Prof. Giampiero Sacchetti

Prof. Francesco Marra, Department of Industrial Engineering, University of Salerno

Machine learning approaches in food processing

15:10
Oral Presentations

Moderators: Prof. Rosanna Tofalo, Prof. Donato Angelino

Damiano Antonella — Neuromodulatory effects of a secoiridoid-rich extra-virgin olive oil extract in a
zebrafish PTZ-induced seizure model

Della Valle Francesco — Untargeted UHPLC-Q-Orbitrap-MS/MS metabolomics and molecular
networking for saffron cultivar discrimination

Luciani Mirella — Pectoral muscle proteome stability in broilers (Gallus gallus) experimentally infected

with Salmonella enterica serovar Infantis

16:10
Results of the Interactive Session — Discussion

16:30
Awards Session

16:45
Closure

POSTER SESSION

XL Cycle (2nd year): Bravi Raffaella - Corvaglia Elena - Di Battista Paolo - Salvadori Matteo - Ezeh
Chinedu

XLI Cycle (1st year): Albini Riccioli Badioli Francesca - Broccolini Lorenzo - D'Ambrosio Giovanni -

Fochi Igor - Luberti Lorenzo - Pavone Valentina - Sperindei Davis - Tano Marinella - Virgilio Chiara
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ANGELINO Donato, CHAVES LOPEZ Clemencia, CHIARINI Marco, COMPAGNONE Dario,
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Andrea, MANERA Maurizio, MARTINO Giuseppe, MASTROCOLA Dino, NERI Lilia, PAPARELLA
Antonello, PERITO Maria Angela, PITTIA Paola, SACCHETTI Giampiero, SCHIRONE Maria,
SERAFINI Mauro, SERIO Annalisa, STAGNARI Fabio, TOFALO Rosanna

- Non-Academic Members

SCORTICHINI Giampiero, Istituto Zooprofilattico Sperimentale dell’ Abruzzo e del Molise “G. Caporale”
RASTELLI SIMONE, Perfetti Van Melle Italy (Perfetti Van MelleGroup), Castelnuovo Vomano, IT

CAMPANELLI Gabriele, Consiglio per la ricerca in agricoltura e 'economia agraria

- Annual Meeting Scientific Committee
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Prof. Federico Marini is Full Professor of Analytical Chemistry
at the Department of Chemistry of Sapienza University of Rome.
His research focuses on chemometrics, machine learning, and
artificial intelligence applied to analytical chemistry,
spectroscopy, hyperspectral imaging, metabolomics, food
quality and authenticity, forensic science, and process
monitoring. He has contributed extensively to the development
of multivariate statistical methods for the analysis and
integration of complex chemical data, with particular emphasis
on classification, non-linear modeling, variable selection and
multiblock data analysis. He is author of more than 300 scientific
publications, serves as Editor-in-Chief of Chemometrics and
Intelligent Laboratory Systems (Elsevier), and coordinates the
Chemometrics Task Group of the Division of Analytical
Chemistry of EuChemS (DAC-EuChemS).
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Chemometrics and Al tools for food quality control and traceability

Federico Marini

Department of Chemistry, University of Rome La Sapienza, Rome, Italy

The increasing complexity of modern food systems requires analytical approaches capable of extracting
meaningful information from large and heterogeneous datasets generated by advanced instrumental
platforms. In this context, chemometrics and artificial intelligence (Al) have become essential tools for
transforming analytical measurements into actionable knowledge for food quality assessment,
authenticity verification, and traceability applications?.

This lecture will provide an overview of the role of multivariate data analysis and machine learning in
the agri-food sector, highlighting how these approaches can support the characterization of food products
throughout the production chain. After introducing the principles of chemometric data analysis, the
lecture will discuss exploratory methods for pattern recognition and data visualization, supervised
techniques for classification and authentication, and regression approaches for quantitative prediction of
quality attributes.

Particular attention will be devoted to the integration of spectroscopic, chromatographic, imaging, and
multi-omics data?, illustrating how modern Al methods can complement traditional chemometric
strategies to address increasingly complex analytical problems®. Case studies involving food
authentication, geographical origin determination, adulteration detection, process monitoring, and
traceability of agricultural products will be presented.

The lecture will also discuss critical aspects related to model development and deployment, including
experimental design, feature selection, validation strategies, model interpretability, and robustness
assessment. Through these examples, participants will gain insight into how chemometrics and Al can
contribute to the development of reliable, transparent, and scientifically sound decision-support systems
for food quality control and traceability in both research and industrial settings.

1. Marini F, Chemometrics in food chemistry, Amsterdam, Elsevier, 2013.

2. Mishra P, Roger JM, Jouan-Rimbaud-Bouveresse D, Biancolillo A, Marini F, Nordon A, Rutledge DN. Recent trends in
multi-block data analysis in chemometrics for multi-source data integration. TrAC Trends Anal Chem 2021; 137: 116206.

3. Mishra P, Passos D, Marini F, Xu J, Amigo JM, Gowen AA, Jansen JJ, Biancolillo A, Roger JM, Rutledge DN, Nordon A.
Deep learning for near-infrared spectral data modelling: Hypes and benefits. TrAC Trends Anal Chem 2022; 157: 116804.
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Francesco Marra, PhD in Chemical Engineering, is a Professor
of Transport Phenomena in Food Processes and of
Thermodynamics of Chemical Engineering at the University of
Salerno, Department of Industrial Engineering. He dedicated his
work and his research on electro-heating applications in food
processing and designing digital tools for the food industry.
Recently, he focuses on the digital translation of food companies’
knowledge.




UNITE®

Annual meeting 2026
Food Sciences

Machine learning approaches in food processing

Francesco Marra

Department of Industrial Engineering, University of Salerno

How can Al and derived digital tools redefine the way we design quality food? In what ways can
advanced computational methods accelerate and optimize new product development (NPD)? This talk
addresses these pivotal questions, exploring the transformative role of digital technologies, Computer-
Aided Food Engineering (CAFE), and Atrtificial Intelligence (Al) as drivers of innovation within the
modern food system [1].

The integration of data-driven platforms capable of advanced analysis and predictive modeling is
currently reshaping both academic research and industrial R&D in the food sector [1, 2]. The primary
advantage of deploying these digital assets lies in their ability to virtually simulate and test complex
scenarios. By doing so, they offer several critical benefits, such as:

time-to-market acceleration (virtually exploring formulation and processing variables drastically reduces
traditional trial-and-error phases [1]); cost-effective sustainability (computation allows for near-limitless
scenario testing at a fraction of the cost, opening new avenues for both corporate food giants and
emerging start-ups driving the sustainable food transition); robust knowledge transfer (food property
data is frequently scattered or incomplete, where purely statistical approaches can yield misleading
correlations).

Digital and Al tools bridge this gap, guiding data interpretation and fostering seamless knowledge
transfer between product developers and process/system designers [3].

Concluding the presentation, a visionary perspective will be discussed regarding the use of
unconventional digital tools—originally developed outside the food sector, such as social networks and
dietary apps—to decode, interpret, and predict consumer perceptions, preferences, and emerging needs

[4]

[1] Datta, A. K., Nicolai, B., Vitrac, O., Verboven, P., Erdogdu, F., Marra, F., Sarghini, F., & Koh, C. J. (2022). Computer-
aided food engineering. Nature Food, 3(11), 894-904.

[2] Gao et al. (2025). Machine learning-driven innovations in food processing: A systematic review of applications,
challenges, and future developments. Trends in Food Science and Technology, 164, 105204.

[3] Marra, F., & Sarghini, F. (2020). Food modelling strategies and approaches for knowledge transfer. Trends in Food
Science & Technology.

[4] Marra, F. (2022). Food Products and Digital Tools: The Unexpected Interconnections. Frontiers in Nutrition, 9, 847038.
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Hop-derived extracellular vesicles: composition, health and technological aspects
Francesco Regi', Maria Antonia Logozzi?, Lilia Nerit, Paola Pittia®

! Dipartimento di Bioscienze, Universita degli Studi di Teramo, 2Exo Lab Italia S.r.I.

Plant-derived extracellular vesicles (PDEVs) have gained increasing attention as sustainable biological
platforms of healthy components, but their application in the food and nutraceutical sector requires the
enhancement of their functionality and efficient and scalable processing technologies (Hao et al., 2024).
Hop (Humulus lupulus L.) represent an underexplored source of bioactive (e.g. antioxidant, antimicrobial,
anti-inflammatory) vesicle fractions with a high exploitability potential in food formulation. This study
first studied composition, health properties and functionality of vesicles of hops of different varieties and
differently processed (i.e.Cascade cones and pellets, Hercules cones) by nanoparticle tracking analysis
(NTA), dynamic light scattering, BCA assay, scanning electron microscopy, antioxidant assays, and
targeted HPLC-DAD. Results evidenced clear varietal and processing dependent effects: Hercules cones
showed 4.12-fold higher catechin, 3.71-fold higher xanthohumol, and 2.15-fold higher prenyl naringenin
than Cascade cones, while Cascade pellets exhibited a 4.48-fold increase in iso-alpha acids relative to
Cascade cones, consistent with the temperatures applied during processing (Jaskula et al., 2008). The
second part of the study focused on the effect of extraction process, i.e. ultracentrifugation (UC) and
tangential flow filtration (TFF) by using Hercules cones. Compared with UC, TFF increased particle
concentration by 92.9%, reduced co-isolated protein contamination by 77.0%, and improved the purity
index by 739.8%, while preserving native size distribution and colloidal stability. TFF also increased
FRAP by 46.6% and total phenolic content by 28.5%, indicating retention of vesicle associated antioxidant
cargo.

An economic assessment demonstrated that TFF reduced processing costs by 60.0%, lowering the cost per
10"2? PDEVs from €17.94 to €3.72. Overall, these findings position Hercules cones as the most promising
hop matrix and validate TFF as a highly efficient, economically viable, and scalable strategy for hop PDEV
isolation, supporting their development as standardized, sustainable bioactive ingredients for future food
applications.

Keywords: Tangential flow filtration; Hop cultivars; Extracellular vesicle bioactivity

1. Hao, S., Yang, H., Hu, J., Luo, L., Yuan, Y., & Liu, L. (2024). Bioactive compounds and biological functions of medicinal
plant-derived extracellular vesicles. Pharmacological Research, 200, 107062. https://doi.org/10.1016/j.phrs.2024.107062

2. Jaskula, B., Kafarski, P., Aerts, G., & De Cooman, L. (2008). A kinetic study on the isomerization of hop a-acids. Journal
of Agricultural and Food Chemistry, 56(15), 6408-6415. https://doi.org/10.1021/jf8004965

3. Kang, S. J.,, Kim, E. J., Baek, G., Park, J. S., Park, E. J., Park, J. O., & Rhee, W. J. (2026). Scalable production of red
cabbage—derived extracellular vesicles via tangential flow filtration with preserved therapeutic properties. Journal of
Industrial and Engineering Chemistry. https://doi.org/10.1016/j.jiec.2026.03.013

Acknowledgements: Questo progetto & finanziato dal Piano nazionale di ripresa e resilienza (PNRR)— Missiona4,componente 2 (“Dalla ricerca all’impresa”)
in collaborazione con 'impresa partner Exo lab Italia. Titolo progetto : Sviluppo e funzionalita tecnologica di vescicole extracellulari di dimensioni micro e
nano ottenute da matrici vegetali destinate a applicazioni alimentari
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The role of selected foods with different nutritional composition in modulating
anti and pro-inflammatory responses in vitro and in humans

Chiara Bravo-Trippetta®, Veronica D'Antonio?, Elena Corvaglia®, Danilo Pelusi, Mauro Serafini*, Donato Angelino*

tUniversita degli studi di Teramo, Teramo.

Introduction: Immunonutrition describes the potential of food and dietary patterns to modulate
inflammatory processes at the gut and systemic levels. Dietary patterns with anti- or pro-inflammatory
potential can either decrease or increase the risk of chronic diseases associated with nutrition. In this
context, current approaches to assess the inflammatory potential of diet are limited by methodological
heterogeneity and the lack of consideration of food processing as well as limited data from whole foods
and recipes. Therefore, more biologically relevant and standardized approaches are needed to evaluate
the inflammatory potential of foods, recipes and dietary patterns. To address this need, the Nutritional
Inflammatory Index (NI1) was developed, based on a complex in vitro gut model (3C), to assess the
inflammatory potential, by means of cytokine measurement, of diverse food and application to
different dietary patterns. Methods: Four concentrations of INFOGEST-based digested foods were
tested in a 3C (Caco-2/HT29-MTX-E12/THP-1) to assess inflammatory responses by measuring four
cytokines (IL-6, IL-8, IL-18 and TNF-a). To develop the NII, a computation automated using Python
was employed. Final scores were adjusted for dry matter content. Dietary NII were then calculated for
four dietary patterns based on standardized 2000 kcal/day diets, weighting food groups according to
their energy contribution and consumption frequency. NII values showed wide variability across
individual foods, with negative and positive values indicating lower and higher inflammatory potential,
respectively (e.g., extra virgin olive oil: —82.8; almonds: —55.8; chocolate: —49.6; guanciale: 44.5; pork
meat: 22.7; pears: 7.5). At the dietary pattern level, the EAT-Lancet diet showed the lowest value
(—3240), followed by the Portfolio (—2890), Mediterranean (—1920), and DASH (—1535) diets, while
the Western diet exhibited the highest score (—820). In conclusion, NII represents a novel,
standardized, and biologically driven approach to quantify the inflammatory potential of foods, recipes
and, in turn, dietary patterns.

Keywords: immunonutrition; inflammation; dietary patterns.

1. Shivappa N, Steck SE, Hurley TG, Hussey JR, Hébert JR. Designing and developing a literature-derived, population-
based Dietary Inflammatory Index. Public Health Nutr. 2014;17(8):1689-1696. doi:10.1017/S1368980013002115.

2. Brodkorb A, Egger L, Alminger M, Alvito P, Assun¢do R, Ballance S, et al. INFOGEST static in vitro simulation of
gastrointestinal food digestion. Nat Protoc. 2019;14(4):991-1014. doi:10.1038/s41596-018-0119-1.

3. Ramal-Sanchez M, Bravo-Trippetta C, D’ Antonio V, Corvaglia E, Kimpfer AAM, Schins RPF, Serafini M, Angelino
D. Development and assessment of an intestinal tri-cellular model to investigate the pro/anti-inflammatory potential of
digested foods. Front Immunol. 2025;16:1545261. doi:10.3389/fimmu.2025.1545261.

This research was funded by the European Union — Next Generation EU. Project Code: ECS00000041; Project CUP: C43C22000380007; Project Title:
Innovation, digitalization and sustainability for the diffused economy in Central Italy — VITALITY
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Exploring the health-promoting potential of a lupin-based beverage fermented
with selected lactic acid bacteria

Federica Montagano?, Roberta Prete!, Aldo Corsetti®

!Department of Bioscience and Technology for Food, Agriculture and Environment, University of Teramo

Lupin has recently gained scientific interest due to its high protein and dietary fiber contents, low fat
level and richness in bioactive compounds. However, quinolizidine alkaloids may limit its food
application [1]. In previous stages of the project, selected lactic acid bacteria (LAB) were investigated
as multifunctional starters for lupin fermentation, with particular attention to their ability to modulate
quinolizidine alkaloids. Based on that, this study aimed to further explore the health-promoting potential
of the fermented lupin-based beverage, focusing on genomic analysis of selected LAB strains, in situ
production of bioactive molecules (i.e. y-aminobutyric acid, GABA) and gut microbiota modulation.
The 23 food-associated LAB strains used in the study were subjected to whole-genome sequencing
(WGS) using Illumina technology and genomic analyses investigated genes related to bile salt hydrolase
(bsh), bacteriocin production and antibiotic-resistance mechanisms.

The lupin-based beverage was obtained using a previously optimized fermentation protocol, and the
ability of LAB strains to produce GABA during fermentation was assessed by UPLC-MS/MS [2].
WGS-based analyses highlighted a strain-specific distribution of functional genomic features.
Similarly, GABA production was strain-dependent, with 21 out of 23 fermented samples reaching
concentrations above 100 mg/l and Lpb. plantarum showing the highest production ability. To evaluate
the impact on gut microbiota composition, the fermented beverage was subjected to simulated colonic
fermentation in a small-scale Gut Model System inoculated with fecal samples from healthy donors.
gPCR analysis indicated selective modulation of specific microbial taxa, including an increase in
Bifidobacterium longum, without disturbing the overall microbiota balance.

These findings support the role of a careful LAB strain selection approach to identify multifunctional
starter suitable for driving lupin fermentation and enhancing the functional properties of the lupin-based
beverage. Future studies integrating untargeted metabolomics and genome mining could clarify
metabolites produced during fermentation and metabolic pathways potentially related to the functional
properties.

Keywords: lactic acid bacteria, multifunctional starters, fermented lupin-based beverage

1. Khan MK, Karnpanit W, Nasar-Abbas SM, Huma ZE, Jayasena V (2018) Development of a fermented product with
higher phenolic compounds and lower anti-nutritional factors from germinated lupin (Lupinus angustifolius L.) J Food
Process Preserv 42(12), e13843.

2. Montagano F, Prete R, Fanti F, Dell’Orco F, Oliva E, Compagnone D, Corsetti A (2025) Enrichment of y-aminobutyric
acid (GABA) in a legume-based beverage through the fermentation by Lactiplantibacillus plantarum. Curr Res Food Sci
11, 110176.

Acknowledgements: This project was funded by National Recovery and Resilience Plan (PNRR), DM. n.118 02/03/2023, code: DOT13A8421 — ID PhD
Project 8351
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Neuromodulatory effects of a secoiridoid-rich extra-virgin olive oil extract in a zebrafish
PTZ-induced seizure model

Antonella Damiano?, Alvaro J. Arana 2, Carmine Merola3, Federica Gilardini#, Davide Laurenti®,
Luciana Mosca®, Claudio D’Addario®, Laura Sanchez?, Antonio Francioso!, Michele Amorena!

! Department of Bioscience and Technology for Food, Agriculture and Environment, University of Teramo, 64100 Teramo, Italy; 2
Department of Zoology, Genetics and Physical Anthropology, Faculty of Veterinary Medicine, University of Santiago de
Compostela, 27002 Lugo, Spain; 2 Department of Veterinary Medicine, University of Teramo, 64100 Teramo, Italy; “School of
Advanced Studies, Center for Neuroscience, University of Camerino, Camerino, Italy;
5> Department of Biochemical Sciences "A. Rossi Fanelli, Sapienza University of Rome, 00185 Rome, ltaly

Extra-virgin olive oil (EVOO) contains bioactive polyphenols, including the secoiridoids oleocanthal (OLC)
and oleacein (OLE), which have attracted considerable scientific interest owing to their antioxidant, anti-
inflammatory and neuroprotective properties [1,2]. A sustainable extraction strategy based on natural deep
eutectic solvents (NaDESs) has recently enabled the production of EVOO extracts enriched in these
compounds [3]. However, information regarding the toxicological profile and biological activity of these
formulations in vivo remains limited, and their potential effects in epilepsy have not yet been investigated.
Following toxicological characterization and preliminary investigations in inflammatory zebrafish models, the
present study focused on evaluating the neuromodulatory effects of a secoiridoid-rich NaDES-derived EVOO
extract in a validated zebrafish pentylenetetrazole (PTZ)-induced seizure model. Zebrafish larvae were
pretreated for 96h with three selected sublethal concentrations of the EVOO extract (0.1, 0.25 and 0.5 mg/L)
and subsequently exposed to PTZ (2 g/L) for 30 min. Locomotor activity was assessed using a light/dark assay
(ZebraBox, ViewPoint), while RT-gPCR analyses were performed to evaluate the expression of genes
associated with neuronal activation and neuromodulatory signaling, including fosab, bdnf, serta, oxtra, oxtrb
and nosl. PTZ exposure induced marked behavioral hyperactivity and significantly increased the expression
of all investigated genes. Pretreatment with the EVOO extract attenuated seizure-like behavior in a
concentration-dependent manner and significantly modulated molecular markers associated with neuronal
activation, neuroplasticity and neurotransmission. The strongest effects were observed at 0.25 and 0.5 mg/L.
Overall, these findings support the neuromodulatory properties of this novel NaDES-derived EVOO extract
and highlight its potential as a modulator of pathways involved in seizure-related neuronal hyperexcitability.

Ongoing studies are aimed at further elucidating the molecular mechanisms underlying these effects through
proteomic analyses.

Keywords: zebrafish model; EVOO; neuromodulation;

[1] Romani A, leri F, Urciuoli S, Noce A, Marrone G, Nediani C, Bernini R. Health Effects of Phenolic Compounds Found in Extra-
Virgin Olive Qil, By-Products, and Leaf of Olea europaea L. Nutrients. 2019;11(8):1776.

[2] Lozano-Castellén J, Lopez-Yerena A, Rinaldi de Alvarenga JF, Romero Del Castillo-Alba J, Vallverdi-Queralt A, Escribano-
Ferrer E, Lamuela-Raventos RM. Health-promoting properties of oleocanthal and oleacein: Two secoiridoids from extra-virgin olive
oil. Crit Rev Food Sci Nutr. 2020;60(15):2532-2548.

[3] Francioso A, Federico R, Maggiore A, Fontana M, Boffi A, D’Erme M, Mosca L (2020) Green route for the isolation and
purification of hydroxytyrosol, tyrosol, oleacein and oleocanthal from extra virgin olive oil. Molecules 25: 3654.

Acknowledgments: this research was funded by the European Union - Next Generation EU; DM 118/2023. Course Code: DOT13A8421; PhD project ID: 7199;
Project Title: National Recovery and Resilience Plan - NRRP.
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Untargeted UHPLC-Q-Orbitrap-MS/MS metabolomics and molecular networking
for saffron cultivar discrimination

Francesco Della Valle!, Fabiola Eugelio?, Sara Palmierit, Marinella Tano?, Alessia Pepe?, Federico Fanti', Marcello
Mascini', Dario Compagnone! and Michele Del Carlo!

!Department of Bioscience and Technologies for Food, Agriculture and Environmental, University of Teramo, Teramo, Italy

Saffron (Crocus sativus L.) is a highly valued spice whose quality and sensory properties, including colour,
aroma, and bitterness, are critically influenced by environmental conditions [1]. Soil composition and
drainage properties are key determinants of saffron quality, as the plant thrives in light, well-drained, and
mineral-rich substrates [2], making standardisation and traceability a significant analytical challenge. An
untargeted metabolomic approach based on ultrasound-assisted extraction (UAE) followed by ultra-high-
performance liquid chromatography coupled to high-resolution tandem mass spectrometry (UHPLC-Q-
Orbitrap-MS/MS) was employed to characterise saffron samples sourced from cultivars grown in the same
geographical area (San Pio delle Camere, AQ, Italy) but originating from plots with distinct soil
characteristics. All samples were subjected to the same artisanal harvesting and drying protocols, so that
the observed chemical variability could be attributed primarily to pedological differences rather than
processing conditions. The resulting feature matrix was analysed through complementary chemometric,
machine learning, and molecular networking strategies. Unsupervised analysis revealed strong intra-group
consistency and clear inter-group separation among the three cultivar types. Supervised analysis, in
particular, a Bayesian optimized ensemble machine learning model, driven to a sparse set of highly
informative features. Molecular networking analysis further supported the annotation by grouping
structurally related metabolites into spectral clusters, facilitating the putative identification of compound
families and revealing chemical relationships not detectable by conventional database matching alone.
Putative MSI-2 candidates included crocetin, L-proline, hercynine, and two lactones, consistent with
authentication workflows previously reported in the literature [3]. Additional signals were assigned at the
class level (MSI-3) due to spectral ambiguity. The results demonstrate that soil-driven metabolomic
differences among geographically proximate cultivars are detectable by high-resolution metabolomics.
The proposed workflow represents a robust proof-of-concept for quality control, authentication, and
traceability applications in saffron production.

Keywords: Saffron, Mass Spectrometry, Machine Learning.
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Pectoral muscle proteome stability in broilers (Gallus gallus) experimentally infected
with Salmonella enterica serovar Infantis
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Salmonella enterica serovar Infantis is currently one of the major public health concerns, representing the
most prevalent serovar isolated from chickens and poultry meat in Europe, with significant implications
for animal production and food safety management [1]. Despite its epidemiological relevance, the
molecular alterations induced by this pathogen in the host muscle proteome remain poorly understood. In
this study, a label-free proteomics approach based on nLC-ESI-MS/MS was applied to investigate protein
expression profiles in the pectoral muscle (Pectoralis major) of broilers (Gallus gallus) experimentally
infected with Salmonella Infantis, compared with non-infected controls. The aim was to explore host-
pathogen interactions at the tissue level, building upon established workflows for avian muscle
characterization [2]. A total of 574 proteins were identified, revealing an overall stability of the muscle
proteomic profile between infected and control groups, in agreement with the subclinical nature of the
infection [3]. Quantitative analysis highlighted a limited number of differentially abundant proteins. In
particular, only three proteins were up-regulated in infected samples: VDAC1, SYNPO2, and ACYP2,
suggesting mitochondrial and cytoskeletal adaptive responses that do not appear to compromise cellular
homeostasis. Conversely, down-regulated proteins included structural and myofibrillar components
(MYH1F, MYBPC1, FHL1, MYOQOT, and COL3ALl), as well as proteins involved in energy metabolism
and lipid transport (ACAA2, CA3A, ALB, APOA1, and PLIN4). The observed proteomic variations did
not indicate tissue degeneration or impairment of muscle structural integrity, supporting the hypothesis that
Salmonella Infantis infection does not negatively affect meat quality traits. This aspect is particularly
relevant for consumer acceptance and market value. In conclusion, the present study documents the
substantial stability of the avian muscle proteome following Salmonella Infantis infection and provides a
preliminary descriptive framework for future large-scale investigations and the development of targeted
mitigation strategies.

Keywords: Salmonella Infantis; label-free proteomics; Pectoralis major.

1. EFSA and ECDC (European Food Safety Authority and European Centre for Disease Prevention and Control), 2024. The
European Union One Health 2023 Zoonoses Report. EFSA Journal, 22(12), e9106. https://doi.org/10.2903/j.efsa.2024.9106.
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Contribution of ultra-processed food to metabolic food waste in a Mediterranean diet:
the PROMENADE trial
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Metabolic Food Waste (MFW) quantifies the ecological and energetic impact of Excess Body Fat (EBF),
linking human metabolic health to environmental sustainability (1). Despite its growing relevance, the
impact of ultra-processed foods (UPF) in the diet has never been previously quantified using MFW as an
indicator (2).

Aim of this work was to evaluate the temporal evolution of MFW, focusing exclusively on its energetic
impact, and to determine if the inclusion of UPF significantly alters these trajectories within the framework
of a healthy Mediterranean Diet (MD).

As part of the PROMENADE cross-over trial (2), overweight adults with isocaloric pattern were assigned
to 3-month High-UPF and Low-UPF MD, 1-month wash-out. MFW was evaluated across four timepoints
as for dietary intake and anthropometrics. Data were analysed using a Linear Mixed Model (LMM); baseline
fat mass category was included as a covariate. Additionally, post-hoc Pearson correlations assessed the
physiological relationship between phase-by-phase fluctuations in MFW (AMFW) and fat mass (AFM).

Baseline adiposity was the sole significant driver of MFW variance (p=0.011). The LMM revealed no
significant differences between the High-UPF and Low-UPF diets (p=0.863), nor a significant Time x UPF
interaction (p=0.433). A general, non-significant time trend was observed (p=0.142). Trajectory analyses
revealed extreme intra-group variance (Standard Error: 56.5-70.4 MJ). The Low-UPF group exhibited a
temporary drop into negative MFW at T2 (-29.8 MJ), rebounding at T3 (+40.1 MJ). Linear regression reveals
a strong positive dependence of AMFW on adiposity shifts, driven primarily by the High-UPF intervention
(r=0.859, p<0.001). Conversely, the Low-UPF group exhibited no significant correlation (r=0.308, p=0.457).

Within MD, the degree of food processing does not significantly alter MFW:; rather, its trajectories appear
to be predominantly governed by baseline body composition rather than the degree of food processing.

Keywords: Metabolic Food Waste; Ultra processed foods; mediterranean diet

1. Serafini, M., & Toti, E. (2016). Unsustainability of obesity: metabolic food waste. Frontiers in nutrition, 3, 40.

2. Dinu, M., Angelino, D., Del Bo’, C., Serafini, M., Sofi, F., & Martini, D. (2024). Role of ultra-processed foods in modulating
the effect of Mediterranean diet on human and planet health—study protocol of the PROMENADE randomized controlled
trial. Trials, 25(1), 641.
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Ability of traditional Abruzzo recipes and products to modulate redox status in
intestinal cells and correlation with food and antioxidant composition
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Abruzzo, a region in central Italy, is characterized by remarkable longevity, as reflected by its high
prevalence of nonagenarians and centenarians. For this reason, traditional products and recipes that belong
to its local gastronomic heritage may represent a valuable real-life model for exploring their contribution
to the modulation of post-prandial metabolic stress. The study aimed to evaluate the ability of eight
traditional Abruzzo product-recipe pairs to counteract oxidative stress in intestinal epithelial cells treated
with 2,2'-azobis (2-amidinopropane) dihydrochloride (ABAP) and to assess total phenolic content (TPC),
ferric reducing antioxidant power (FRAP), sulfhydryl groups quantification, and food composition.
Aqueous extracts were prepared from traditional Abruzzo products and recipes, including both plant- and
animal-based ingredients, such as legumes, vegetables, and meat products. The red-ox status was evaluated
in human colon epithelial cells (Caco-2), exposed to ABAP to induce oxidative stress, using the fluorescent
probe 2',7'-dichlorofluorescein (DCFH-DA) and was expressed as uM ascorbic acid equivalents (AAE).
In addition, correlation between DCFH-DA and FRAP, TPC, sulfhydryl groups, and food composition
was performed.

Among the tested products, L’ Aquila PDO saffron threads showed the greatest antioxidant capacity (0.190
uM AAE), whereas Farindola pecorino cheese showed the lowest (0.001 uM AAE). Among the recipes,
“fuje strascinite” showed the highest antioxidant capacity (0.409 uM AAE), while mussels with L’ Aquila
PDO saffron threads showed the lowest (0.012 uM AAE). Correlation analysis revealed significant
positive relationships between antioxidant capacity and FRAP, TPC, and sulfhydryl groups, with
Spearman coefficients (p) of 0.7941, 0.7284, and 0.8568, respectively. Correlation analysis of nutritional
composition showed positive trends with total fiber and vitamin C, and negative trends with protein and
energy intake.

These findings highlight the potential of traditional Abruzzo foods and recipes to modulate oxidative
stress, contributing to the functional properties of food ingredients involved in the longevity of Abruzzo’s
centenarians.

Keywords: antioxidant capacity, intestinal cell model, traditional foods

1. Angelino, D., Pietrangeli, F., & Serafini, M. (2022). Early Dinner Time and Caloric Restriction Lapse Contribute to the
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LASER-MANUFACTURED PAPER-BASED COLORIMETRIC ANALYTICAL
KIT FOR SODIUM HYPOCHLORITE DETERMINATION IN MILK
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The manufacturing of easy-to-use, sustainable point-of-need devices is a hot topic. In this field, the paper
represents an excellent substrate for analytical device implementation given its 3D structure, capillarity,
flexibility, and biocompatibility. However, there is still a need for affordable technologies for both precise
patterning/cutting paper and integrating functional nanomaterials on/into it.

In this presentation, a multiple Laser-Induced Metal nanoparticles (LIMs) based treble lateral-flow paper-
based device (LF®) for the analysis of sodium hypochlorite in milk will be presented; the determination of
this analyte will be contextualized in the framework of milk bleaching frauds.

The LF® was conceived as an analytical ‘kit’, in which each component (i.e., LF?, sample tray, and dark
chamber for smartphone-based readout) was manufactured ‘ad hoc’ using CO2-laser cut coupled to other
benchtop technologies (i.e., wax printing). The LF® is equipped with Ag, Au, and Ce-LIMs that act as
colorimetric sensing elements with different sensitivity toward sodium hypochlorite; LIM can be
synthesized on different cellulosic substrates and possess tunable features according to their metal source
and morphology [1]. LF® sensing strategy relies on the analyte-mediated LIM etching resulting in paper-
substrate discoloration. The colorimetric assay consists of three steps: (i) milk auto sampling via LF?
capillarity, (ii) fluidic sample reaction wsith LIMs, and (iii) colorimetric readout by smartphone. The device
exploitability was tested on 9 milk samples belonging to different product categories (i.e., whole, semi-
skimmed, skimmed, lactose-free, vitamin-added, and goat-based). LF®-based kit enables sodium
hypochlorite reproducible determination in milk at different contamination levels in 10 min (RSD < 17%,
n=3), with no matrix effects and recoveries ranging from 85 to 115%.

1. Scroccarello, F. Della Pelle, T. Di Giulio, E. Mazzotta, C. Malitesta, D. Compagnone, Single-Stroke Metal Nanoparticle
Laser Scribing on Cellulosic Substrates for Colorimetric Paper-Based Device Development. ACS Sustainable Chemistry &
Engineering. (2024).12, 8, 31963208

Acknowledgments: This work has been funded by the European Union - NextGenerationEU, Mission 4, Component 1, under the Italian Ministry of University
and Research (MUR) National Innovation Ecosystem grant ECS00000041-VITALITY -CUP: C43C22000380007
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Dove si compra I’olio d’oliva? Canali di vendita, scelte e nuovi comportamenti dei
consumatori

Silvia Coderoni !, Matteo Salvadori', Maria Angela Perito *
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La crescente digitalizzazione dei mercati agroalimentari sta trasformando le modalita di acquisto dei
consumatori, ma rimane ancora limitata la conoscenza di come i canali online influenzino i comportamenti
di consumo nei prodotti alimentari ad elevata differenziazione qualitativa [1]. In questo contesto, 1’olio extra
vergine di oliva rappresenta un caso particolarmente interessante, poiché caratterizzato da forti attributi
identitari, territoriali e di sostenibilita [2; 3].

Il lavoro analizza il ruolo dei diversi canali di acquisto (supermercato, canali locali e piattaforme online) nel
determinare i comportamenti di acquisto dei consumatori italiani di olio d’oliva. L’analisi si basa su una
survey condotta nel 2025 su circa 700 responsabili degli acquisti alimentari familiari.

| risultati mostrano differenze significative tra i canali distributivi. Il 78% degli acquirenti nei supermercati
acquista olio nell’ambito della spesa settimanale, mentre oltre il 70% degli acquirenti nei canali locali e
1’86% degli acquirenti online effettua acquisti stagionali e orientati allo stock. Inoltre, il 71% degli
acquirenti online predilige confezioni da 5 litri, contro appena il 4% dei consumatori della grande
distribuzione.

L’analisi evidenzia anche importanti differenze nella percezione degli attributi di qualita. |1 consumatori
online mostrano una maggiore disponibilita a pagare per certificazioni, sostenibilita e origine territoriale,
risultando meno influenzati da prezzo, packaging e promozioni rispetto agli acquirenti della GDO.
Emergono quindi modelli di consumo differenti: il supermercato appare associato a logiche standardizzate
e price-oriented, mentre i canali online mostrano caratteristiche piu vicine ai circuiti locali e alle filiere corte,
con maggiore attenzione agli attributi “credence” e alla ricerca di informazioni.

Nel complesso, i risultati suggeriscono che i canali digitali non rappresentino soltanto un’estensione virtuale
della grande distribuzione, ma possano configurarsi come spazi di valorizzazione della qualita e della
sostenibilita nei mercati agroalimentari contemporanei.

Keywords: olio extra vergine di oliva; comportamento del consumatore; canali di acquisto.
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and preferences for extra virgin olive oil of Italian consumers. Journal of Food Products Marketing, 25(4), 462-477.

3. Grunert, K. G., & Aachmann, K. (2016). Consumer reactions to the use of EU quality labelson food products: A review of the
literature. Food Control, 59, 178-187.

20



UNITE

Annual meeting 2026
Food Sciences

Gelling properties and drying behaviour of gelatin-based candy production
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Gelatin is widely used in the confectionary industry to produce gummy candies. The project investigates
its physical, chemical and technological properties and its behavior during candies processing. Gelling
behaviour of gelatins with different Bloom was studied determining the least gelation concentration (LGC).
The binary water—gelatin systems LGC depended on the Bloom strength: Blooms 275 gelatin formed a gel
already at 0.5% (w/v) whereas 250 and 200 gelatins required 2.5% (w/v). This is consistent with the
stronger gelling ability expected from higher-bloom gelatin. In the ternary systems containing 32% (w/v)
sugar the three gelatins gelled at 1.5% (w/v) with no significant difference between glucose and sucrose.
In blooms 250 and 200, the sugar lowered the LGC from 2.5% to 1.5%, agreeing with previous studies
where co-solutes favour gelatin gelation by decreasing the water availability, hence, increasing the
effective gelatin concentration [2]. No effect of sugars on the LGC of gelatin Bloom 275 was observed,
Regardless of the system, the gel strength — estimated visually after the LGC test — increased
progressively with gelatin concentration, from a weak gel close to the LGC to a firm gel at the highest
concentrations (i.e. 8.5-10% w/v). At pilot scale, the drying of different types of gummies was studied in
a pilot stoving unit, monitoring temperature and relative humidity in parallel with the evaluation of the
product properties (moisture and aw) over time. On the drying cycle, 50 % decrease in total moisture loss
occurred within the first 20 % of the process time. A progressive decrease of the moisture loss rate was
observed with no constant-rate period, consistent with the diffusion-limited drying of starch-moulded
candies [1]. These results relate the behavior of the product processed industrially with the technological
functionality of gelatin, providing a basis for the optimization of the candies drying process.

Keywords: Gelatin; Least gelation concentration; Drying kinetics; Gummy candies

[1] M. B. Sudharsan, G. R. Ziegler, and J. L. Duda, “Modelling Diffusion of Moisture During Stoving of Starch-molded
Confections,” Food and Bioproducts Processing, vol. 82, no. 1, pp. 60-72, Mar. 2004, doi: 10.1205/096030804322985335.

[2] Wang, R., & Hartel, R. W. (2022). Confectionery gels: Gelling behavior and gel properties of gelatin in concentrated sugar
solutions. Food Hydrocolloids, 124, 107132.

Acknowledgements: This research was funded by the European Union - Next Generation EU; DM 630/2024. Course Code: DOT13A118570; PhD project ID:
399258; Project Title: National Recovery and Resilience Plan - NRRP.

21



UNITE®

Annual meeting 2026
Food Sciences

Caratterizzazione degli esosomi del latte caprino in razze autoctone e cosmopolite
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Gli esosomi sono vescicole extracellulari di dimensioni nanometriche presenti in vari fluidi biologici, tra
cui il latte, con potenziale ruolo nella comunicazione intercellulare e nella modulazione immunitaria grazie
al loro contenuto di miRNA e proteine. Nonostante il crescente interesse per questi vettori molecolari, la
letteratura esistente si € concentrata prevalentemente sul latte bovino e umano, lasciando ampiamente
inesplorato I'impatto del patrimonio genetico di razza sulla composizione del cargo degli esosomi nel latte
caprino. Rimane inoltre poco definito in che misura fattori dietetici e ambientali interagiscano con il
background genetico nel determinare i profili molecolari degli esosomi. L'obiettivo del presente studio €
confrontare il profilo fisico-chimico del latte e il contenuto degli esosomi, in termini di mMiRNA e proteine,
tra razze caprine cosmopolite (Camosciata delle Alpi e Saanen) e la razza autoctona Teramana, al fine di
identificare differenze razza-specifiche. La fase preliminare del progetto é dedicata all'ottimizzazione del
workflow analitico per la purificazione e 1’isolamento degli esosomi e la successiva estrazione e analisi
molecolare dell'RNA e delle proteine in essi contenuti, al fine di definire un protocollo standardizzato e
riproducibile per questa matrice e per evidenziare eventuali differenze razza specifiche. Nella seconda fase,
verranno introdotte variabili dietetiche e ambientali per valutare le interazioni gene—ambiente nella
determinazione del cargo degli esosomi. Infine, i miRNA e le proteine di maggiore rilevanza funzionale,
identificati attraverso analisi bioinformatiche, saranno selezionati come candidati prioritari per studi
funzionali. | risultati ottenuti potrebbero aggiungere nuove conoscenze sulla funzione biologica degli
esosomi del latte e contribuire a meglio definire le caratteristiche molecolari razza-specifiche. Inoltre, il
progetto contribuira alla valorizzazione dei prodotti lattiero-caseari caprini e allo sviluppo di biomarcatori
di qualita e tracciabilita del latte.

Keywords: miRNA, goat milk, exosomes

- Yang H, Wuren T, Zhai BT, Liu Y, Er D. Milk-derived exosomes in the regulation of nutritional and immune functions.
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Uso di acido L-ascorbico per migliorare le caratteristiche reologiche di farine di
grani antichi abruzzesi
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Grazie all’aumento della domanda di alimenti tipici e tradizionali, I’interesse nella reintroduzione di varieta
antiche di frumento nei prodotti da forno € in continuo incremento (Ruisi et al., 2021). Il principale vincolo
al loro utilizzo ¢ che ’applicazione dei processi standard di panificazione porta a prodotti di qualita
scadente. Nello specifico, le farine ottenute da queste varieta producono impasti deboli, tenaci e poco
estensibili a causa della scarsa qualita delle proteine formanti il glutine. 1l superamento di tali limitazioni
tecnologiche favorirebbe 1’uso di varieta antiche nella produzione di prodotti da forno.

L’obiettivo dello studio ¢ quello di valutare come I’aggiunta di acido L-ascorbico (AA), tra i
“miglioratori” piu usati in panificazione (fino a concentrazioni di 200 ppm) per incrementare la struttura e
lo sviluppo dell’impasto (Aamodt et al., 2003), possa migliorare le caratteristiche reologiche delle farine
di farro dicocco e grano tenero Solina (varieta tipiche abruzzesi). Tutte le farine sono state valutate tramite
farinografo di Brabender e alveografo di Chopin.

Nell’analisi farinografica 1’aggiunta di AA ha ridotto 1’assorbimento a 500 UB in maniera proporzionale
alla quantita aggiunta. Inoltre, in entrambe le farine alla concentrazione di 100 ppm di AA si é registrato

il valore di rammollimento piu elevato.

Nell’analisi alveografica I’aggiunta di AA ha aumentato il valore del rapporto elasticita/estensibilita (P/L).

Infine, il valore della forza (W) é stato influenzato positivamente dall’aggiunta di 100 ppm di AA mentre
I’aggiunta di una dose maggiore (200 ppm) non ha portato a differenze nel caso della Solina e, nel caso
del farro una riduzione fino al valore iniziale.

In conclusione, I’aggiunta di modeste quantita di AA alle varieta antiche di frumento tenero abruzzesi porta
a miglioramenti nelle caratteristiche reologiche degli impasti con essi realizzati. Al contrario, un’aggiunta
maggiore puo essere considerata non significativa o addirittura avere un effetto negativo.

Keywords: grani antichi, acido L-ascorbico, reologia.
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Regulatory and applicative perspectives of the microbiological Challenge Test for
Listeria monocytogenes in RTE foods

Giovanni D’Ambrosio', Maria Schirone?, Antonello Paparella?

IDipartimento di Bioscienze e tecnologie agro-alimentari e ambientali, Universita degli Studi di Teramo

The control of Listeria monocytogenes in ready-to-eat (RTE) foods, such as meat products, represents a
crucial challenge for food safety (D’ Ambrosio et al., 2025). In the framework of the research programme
for this PhD thesis, a thorough investigation on the regulatory and scientific bases of food control systems
was carried out. On a practical level, part of the study centred on the use of challenge testing to validate
process and product innovation in RTE foods, using steak tartare as a case study. By comparing the
methods used in different regulatory systems, challenge testing emerged as a key tool for ensuring the
control of L. monocytogenes during the development of nitrite-free, "clean label™ formulations and
evaluating the efficacy of alternative hurdles such as plant extracts, natural antimicrobials, and protective
cultures. From a regulatory perspective, a comparative analysis between the primary international
legislative frameworks was carried out. Specifically, the research investigated the transition towards the
new regulation (EU) 2024/2895 in Europe, which strengthens the food safety criterion for those permissive
products that allow the growth of L. monocytogenes, in contrast to the rigid "zero-tolerance™ policy
enforced in the United States by the FDA and USDA-FSIS (D’Ambrosio et al., 2026). This sharp
legislative divergence directly influences the objectives, experimental design, and interpretation criteria of
challenge studies, generating major implications for food businesses operating in global markets. The
results obtained through these two research lines led to invitations to participate as a speaker at two major
scientific events on the topic. On May 8, 2026, in Lodi, a presentation titled "Analisi comparativa della
legislazione internazionale alla base dei challenge test" was delivered at a dedicated workshop.
Subsequently, on May 28, 2026, the seminar "1l challenge test, uno strumento a disposizione dell'OSA™
was opened with the introductory lecture titled "Diversi approcci al CT: interpretazioni e requisiti™.

Keywords: Listeria monocytogenes, challenge test, food safety
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Preliminary development of an LC-HRMS screening method for fluorinated organic
contaminants in eggs

Igor Fochi'?, Giuseppe Di Bernardo'?, Roberta Ceci?, Manuela Leva?, Gianfranco Diletti?, Giampiero Scortichini?
!Department of Bioscience and Technology for Food, Agriculture and Environment, University of Teramo  2Istituto
Zooprofilattico Sperimentale dell'Abruzzo e del Molise “G. Caporale”

Each year, millions of tons of fluorinated compounds are industrially produced and used as flame retardants
and water-repellent agents.! In addition, several fluorinated pesticides and pharmaceuticals, highly
resistant to metabolic degradation, have been extensively commercialized.? Animal and human exposure
to these substances has become a major focus of scientific research over the past years.® This study
describes the preliminary development of a targeted LC-HRMS screening method for per- and
polyfluorinated organic compounds. At present, the method includes 25 perfluorinated compounds (e.g.,
PFOA and PFOS) and 35 polyfluorinated compounds (e.g., fluopyram and triflupromazine). Optimization
experiments for sample extraction and clean-up were performed using approaches based on dispersive
solid-phase extraction (d-SPE), evaluating analyte recoveries in fortified samples (0.1 - 4 ng/g). Reducing
the amount of extracted sample resulted in an average increase in recoveries of approximately 25% in
absolute terms. Comparative tests were carried out using two 15 cm C18 columns based on superficially
porous particles and fully porous particles, respectively, featuring stationary phases with different
polarities. The two columns provided equivalent chromatographic performance. Two aqueous LC mobile
phases were also compared, showing a clear improvement in instrumental response when aqueous solution
of ammonium formate was used instead of ammonium acetate. The method does not include
positive/negative ionization switching due to the marked differences in ionization behavior between
perfluorinated carboxylates, which are traditionally analyzed as contaminants in negative ESI mode, and
polyfluorinated compounds, which are commonly analyzed in positive ESI mode as pesticide and
veterinary drugs residues. Improvements obtained by increasing source temperature were less pronounced
in negative polarity because of the well-known tendency of carboxylates to undergo in-source CO2 neutral
loss. These preliminary development results are promising not only for targeted screening applications,
but also for the improvement of quantitative methodologies and, prospectively, for future implementation
in non-targeted analytical approaches.

Keywords: screening, fluorinated compounds, mass spectrometry
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Funzionalizzazione di composti polifenolici

Lorenzo Luberti!, Marco Chiarinit e Antonio Arcadi?
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La prima fase del progetto ha interessato prevalentemente I’esplorazione della reattivita di composti
polifenolici, per verificare la possibilita di ottenere derivati maggiormente idrofobici e con potenziale
miglioramento della biodisponibilita. In questo contesto sono state funzionalizzate molecole modello di
polifenoli di origine naturale, con una catena idrocarburica lineare, sfruttando differenti tipologie di
reazioni chimiche. In letteratura sono state descritte diverse strategie di funzionalizzazione dei polifenoli
naturali finalizzate a migliorarne la stabilita, la biodisponibilita e I'attivita biological*®l. Le trasformazioni
investigate in questa fase rappresentano un primo approccio sperimentale per valutare I'applicabilita di tali
metodologie anche su altri composti. Come modello pit semplice e stato utilizzato il fenolo, di cui é stato
ottenuto il fenil ottil etere. Successivamente la stessa tipologia di reazioni ¢ stata condotta sull’acido gallico
utilizzando come solvente il metanolo, trietilenglicole e polietilenglicole, in cui l'alcol utilizzato svolge
simultaneamente la funzione di solvente e di nucleofilo. A partire da queste reazioni, si passera in una
successiva fase all'utilizzo di miscele eutettiche profonde (DES) composte sia da donatori di legami a
idrogeno, come gli alcoli sopracitati, sia da accettori di legame a idrogeno, come ad esempio i sali
quaternari di ammonio. A partire dall'acido gallico, e successivamente anche dall'acido 4-idrossibenzoico,
sono stati ottenuti i corrispettivi alcoli per riduzione del gruppo carbossilico, ottenendo cosi derivati
polifenolici che potrebbero presentare una migliore reattivita nelle successive trasformazioni rispetto agli
acidi di partenza. Inoltre, sono state effettuate delle prove di sostituzione nucleofila aromatica, utilizzando
ammine primarie lineari e p-fluoro-nitrobenzene, per ottenere composti aromatici derivatizzati che possono
essere trasformati in fenoli a catena lunga attraverso successivi passaggi sintetici finalizzati alla
conversione del gruppo nitro in gruppo ossidrilico. | prodotti ottenuti sono stati prima purificati attraverso
tecniche come l'estrazione liquido-liquido e la cromatografia su colonna, e sono stati infine caratterizzati
tramite spettroscopia 'H-NMR, BC-NMR e spettrometria di massa. Una volta individuate le
funzionalizzazioni piu efficaci per questa classe di composti, seguira lo sviluppo di procedure per la sintesi
di derivati polifenolici provenienti da estratti naturali, che comprendera anche la loro estrazione e le
successive purificazioni.
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1. Mateos, R. (2020). Hydroxytyrosyl esters: Synthesis, characterization, and biological properties. Food Research
International, 134, 109256.

2. Mikulski, D. (2020). Recent advances in resveratrol derivatives: Structural modifications and biological activities.
Antioxidants, 9(12), 1170.

3. Lopez de las Hazas, M. C. (2018). Absorption and metabolism of hydroxytyrosol and precursors. Journal of Functional
Foods, 46, 453-466.

26



UNITE®

Annual meeting 2026
Food Sciences

Protein extraction optimization as a preliminary step for comparative proteomics of
buffalo milk

Valentina Pavone'?, Maria Schirone?, Ivanka Krasteva®, Federica Daniele!, Marta Maggetti*, Fabrizia Perlettal, Emanuela
Rossit, Giusy Matteucci?, Luigi lannetti, Michele Podaliri Vulpiani, Antonello Paparella?, Flavio Sacchini?, Mirella
Luciani®?

1 Istituto Zooprofilattico Sperimentale dell’ Abruzzo e del Molise, Teramo, Italy.

2 Department of Bioscience and Technology for Food, Agriculture and Environment, University of Teramo, Teramo, Italy,

Buffalo milk is a complex matrix characterized by a predominant casein fraction and a heterogeneous whey
protein component, including p-lactoglobulin, a-lactalboumin, lactoferrin, and immunoglobulins. The high
dynamic range of its proteome represents a challenge for bottom-up proteomic analysis, as abundant
proteins frequently mask low-copy-number signaling molecules and minor enzymes, making sample
preparation a key step for ensuring reproducibility and analytical throughput. This study compares protein
extraction strategies for Italian Mediterranean water buffalo (Bubalus bubalis) milk to establish a robust
protocol for comparative proteomics under storage conditions and for the identification of protein or
peptide markers associated with processing conditions and industrial treatments.

Two extraction approaches were evaluated: (i) a non-fractionated protein extraction from skimmed milk
using a urea-based buffer [1], aimed at total protein solubilization through chaotropic denaturation, and
(ii) a fractionated extraction by ultracentrifugation, allowing separation of the casein-enriched pellet [2]
from the whey protein fraction [3] based on differential sedimentation of colloidal micellar structures.
Protein assays, SDS-PAGE profiling, and trypsin digestion followed by nLC-ESI-MS/MS analyses were
performed to assess the efficiency of the methods for protein yield and workflow reproducibility.

Among the tested protocols, ultracentrifugation showed the highest protein recovery in both pellet and
whey fractions compared with urea-based extraction. SDS-PAGE profiles indicated an enrichment of
caseins in the pellet fraction and the presence of additional low-molecular-weight bands in the whey
fraction that were less evident in the urea-based extract, suggesting that physical fractionation may reduce
chemical interference and co-precipitation effects associated with harsh lysis buffers. nLC-ESI-MS/MS
analyses will subsequently be performed to identify the proteins recovered by each extraction approach
and assess proteomic coverage. These results suggest that the separate analysis of pellet and whey fractions
can reduce sample complexity, improve sensitivity for low-abundance proteins, and support studies on
storage-related changes and raw milk quality monitoring efforts.

Keywords: Buffalo milk; proteomics; method optimization.
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Valorizzazione di sottoprodotti dell’industria agroalimentare mediante allevamento
di Tenebrio molitor per I’alimentazione e il benessere animale

Davis Sperindei?, Francesca Albini?, Lisa Grotta?, Francesca Bennato?, Andrea lanni', Giuseppe Martino!
!Dipartimento di Bioscienze e Tecnologie Agro-alimentari e Ambientali, Universita degli Studi di Teramo

L’elevata quantita di rifiuti generata dal settore agroalimentare ha portato a una crescente richiesta di
pratiche sostenibili per la produzione di alimenti. La valorizzazione dei sottoprodotti agroalimentari
mediante ’allevamento di Tenebrio molitor (TM) rappresenta una strategia innovativa di economia
circolare capace di trasformare residui organici a basso valore economico in biomassa ad alto valore
nutrizionale destinata all’alimentazione animale. Tra gli insetti approvati in Europa per la nutrizione
animale, TM ha attirato I’interesse della comunita scientifica per via del suo alto profilo nutrizionale e per
le limitate risorse necessarie al suo sviluppo.

Il progetto si propone di caratterizzare dal punto di vista chimico-nutrizionale le larve di TM allevate su
diversi sottoprodotti agroalimentari e di studiare come ’inclusione nella dieta di polli da carne di larve
alimentate con differenti sottoprodotti influenzi la qualita chimico-nutrizionale della carne e il benessere
animale. Per garantire condizioni uniformi di partenza, lo studio iniziera da un numero noto di esemplari
adulti che verranno alimentati con crusca e idrogel; al termine del periodo di deposizione, le larve verranno
assegnate a 4 gruppi di cui uno di controllo (idrogel) e 3 sperimentali (sottoprodotti). Le larve saranno
caratterizzate per sostanza secca, proteina grezza, lipidi totali, profilo degli acidi grassi, profilo proteomico,
attivita antiossidante, indice di conversione alimentare; le larve cosi ottenute verranno utilizzate per
I’alimentazione dei polli. Verranno individuati due gruppi, un gruppo di controllo (dieta standard) e un
gruppo sperimentale (10% larve). Al termine del ciclo produttivo, gli animali verranno macellati e da
ciascuno saranno prelevati campioni emipetto che verranno analizzati per la determinazione delle proprieta
fisiche e chimiche, la composizione degli acidi grassi e il profilo proteomico. Di ogni animale sara inoltre
caratterizzato il microbioma fecale e verra valutato lo stato infiammatorio e ossidativo della mucosa
intestinale. L’inclusione delle larve nella dieta dei polli potrebbe migliorare il profilo nutrizionale della

carne e avere un impatto sul benessere intestinale.
Keywords: Tenebrio molitor, by-products, poultry
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Antibiotic-based molecular networking development for advanced screening in food
samples
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Compagnone?
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The presence of antibiotic residues in food products has become a growing concern worldwide due to its
implications for public health, food safety, and antimicrobial resistance. [1] Antibiotics are widely used in
veterinary medicine and livestock production, but improper use or insufficient withdrawal periods can lead
to residual compounds persisting in food products such as milk, meat, and derived goods. Reliable,
sensitive, and comprehensive screening methods are therefore essential to ensure regulatory compliance
and protect consumers. [2]

This work focuses on the development of an antibiotic-based molecular networking strategy for advanced
screening in food samples. The proposed approach combines high-resolution mass spectrometry (HRMS)
with computational molecular networking tools to enable both targeted and untargeted analysis of
antibiotic residues. Unlike conventional screening methods limited to predefined compounds, molecular
networking leverages spectral similarity to group structurally related molecules, allowing detection of
known antibiotics, their metabolites, degradation products, and unknown contaminants. [3]

The developed workflow enhances analytical performance by improving sensitivity, selectivity, and data
interpretation in complex food matrices (meat, milk, eggs). Through the visualization of molecular
relationships, it becomes possible to identify clusters of compounds and reveal hidden chemical patterns.
Preliminary applications on representative food samples demonstrate the capability of this approach to
differentiate closely related antibiotic structures and to expand screening coverage beyond traditional
methods. Overall, this strategy represents a promising advancement for food safety monitoring, offering a
holistic tool for the detection of antibiotic residues and supporting efforts to mitigate antimicrobial
resistance risks.

Keywords: Molecular networking; Antibiotic residues; Food safety
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lonic gelation-based microencapsulation of hop extract: impact of alginate
formulation and chitosan coating on chemical and physical properties of core-shell
microcapsules
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64100 Teramo, Italy

Hop extracts (Humulus lupulus L.) contain secondary metabolites with techno-functional potential
(Tatasciore et al., 2023), yet their application in foods is constrained by pronounced bitterness and limited
stability. Encapsulation is a suitable strategy to overcome these limitations by protecting hop bioactives
from degradation, masking bitterness, and enhancing their techno-functional performance. This study
investigated the feasibility of encapsulation of hop extract by vibrational annular jet coextrusion and ionic
gelation. The capsule core was formulated by dispersing 5% w/w hop extract in sunflower oil. Shell
composition was varied by adding maltodextrin (DE 2.5) to alginate and applying an outer chitosan-based
coating. Specifically, different maltodextrin (0, 2.5, 5% w/v) and chitosan concentrations (0, 0.1, 0.25%
w/v) were tested. Microstructure, sphericity, core centricity, shell thickness, load %, total and surface
phenolic content (TPC and SPC), encapsulation efficiency (EE%), antioxidant activity (ABTS assay), and
phenolic compound release in different simulants were determined. Monovariate (ANOVA) and
multivariate (MANOVA, principal component analysis) statistical methods were applied. Shell composition
and chitosan coating affected the physical and chemical properties of the capsules. Capsules were spherical,
with a well-centered core and an average diameter of = 1 mm. Maltodextrin addition increased (p < 0.05)
capsule diameter with a concentration-dependent effect. This, in turn, decreased the total encapsulated load,
TPC, TEAC, and phenolic release in food simulants, without affecting EE%. Chitosan coating improved
EE% and decreased TEAC, TPC, and phenolic release in all media. These findings support ionic gelation-
based coextrusion as a promising strategy to design hop-based ingredients for clean-label foods.

Keywords: microencapsulation, hop extract;
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