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WP5 UNICAM, WP5 spoke 6 WP leader:  Sauro Vittori
UNIURB, WP5 spoke 6 WP cp: Elena Barbieri
Task Unicam Uniurb
1 Maggi Lucarini Characterization of macro- and micronutrients, bioactive compounds and flavors,

in selected typical food and aromatic plants of Marche Region

2 Silvi Albertini Evaluation of the ability to induce well-being and health by food and plant extracts and their
constituents

3 Vittori Formica Recovery of valuable compounds from food by-products
4 Caprioli Fraternale Development of nutraceuticals and functional foods
Micucci
5 Gabbianelli Amatori Gene expression regulation, Cancer, Molecular pathology
6 Polzonetti  Barbieri Personalized strategies for a healthy diet and increase of citizen’s awareness

Grappasonni De Santi

Vitality, Next Generation EU—PNRR MUR project ECS _00000041- VITALITY
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WP's activities
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Slosctive Key Outcomes
— *Water-based DESs extract caffeine &
> : f/_':.:"n_ chlorogenic acids
\V &/ *Outperforms conventional solvents for
polyphenols

*Ready-to-use solvents, no purification needed

Green Process Validation
P = ¢ 99 *Confirmed by multiple sustainability metrics
ﬂﬂ FOOD INDUSTRY Minimal environmental footprint

W .
*Supports circular economy goals
task 5.3, 5.4

FOOD
GRAD

Missione 4 = Istruzione e Ricerca
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The ripe pulp of the fruit contains meristematic cells that can regain the ability
to divide if appropriately stimulated

The composition of the phytocomplex remains
constant over time

In the fruit pulp, triterpenic acids are present
in minimal quantities

Table 1
Triterpenic acids and p-Sitosterol content {pg/100 mg of dried pulp or callus cultures = standard deviation, and percentage) of MRM pulp and callus cultures after
hanolic and ethanolic extraction, ified by GC-FID.
Mela Rosa . Callus culture p— T e P P
I n I tl a I (100 % MeDH)" (100 % MeOH)" (100 % MeOH)" (70 % EtOH)"

M H -Sitosteral 46.74 + 1.128 96.39 120.90 + 2.69 2.24 184.4] = 2.93 5.59 168.63 + 2.29 5.16

M a rc h Igl a na . . Oleanolic add 0.10 + 0.01 0.21 42,10 £1.90 0.78 120,44 = 2.25 365 76.05+1.16 233
p ro I Ife rat I On Of Ursolic acid 0.38 + 0.01 0.78 174.43 + 3.58 323 334.36 = 5.42 1013 321.69 £ 4.10 9.84

Maslinic acid 0.43 + 0.01 0.89 9A3.30 + 17.62 17.82 361.63 = 4.97 10.96 378.69 +5.19 11.58

Corosolie acid 0.4] + 0.00 0.84 B76.77 + 3.85 1252 33703 = 660 10.21 34256 £ 3.7 1048

. L] Pomolic acid 0.16 + 0.00 0.34 17.10 = 1.47 032 T9.60 + 0.08 241 39.76 + 0.60 1.22
meristematic cells mmoclcssd 07 £ 000 014 5045 £250 o3 swrs iam a0 seer£3s0 1821
Tormentie acid 0.20 = 0.01 0.41 2005.63 + 33.51 53.76 1295.56 + 9.07 39.25 1347.03 + 10.04 41.19

Tatal 4849 + 1.2 5404.80 + 46.69 3300.63 + 6.04 3270.01 + 21.96

from pulp r——
explants
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WP’s activities Results

-

Long/lasting bioactive corﬁpéuﬁds pfoduction from callus cultures

LG 2ULl A~ 2024
MRM callus
Extract
(MRME)
- .
b ANTI-INFLAMMATORY
AND ANTIOXIDANT
ACTIVITIES
task_S._‘{. 5.3
o )\
e In vitro In vivo
Characterization of the obtained I |
extracts ( i >
o . _ PR LY - T b g
antimicrobial activity, and [ \\: X, lm] = =
biological activities) : '
task 5.1, 5.2, 5.3 RAW 264.7 cells l..., e T Im,
4§ mr21 miR-217, miR-21 | mR.7

HUVEC = N
Organotypic hippocampal Caenorhabditis elegans
slice cultures
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WP'’s activities Results

PATHOGENIC BACTERIA

L. coli ATCC 13076 ,
P ocreginose DSM 1117 ‘
8. cereus ATCC 9634 )

5. ourews ATCC 25923

2,

=
biocactive compounds \\
OROWTH INHIBITION ,
f

PROBIOTIC BACTERIA

L rhamnosus IMC S01%

L. ploatorum IM509*
Q’ k_\’-j‘m; a6A ﬁ

v
EXTRALCT PRODUCTION
ECO-SUSTAINABLE p-
FUNCTIONAL FOOD
AND

FARMACEUTICAL
APPLICATIONS GROWTH STIMULATION

* e
’ s
PLANTS CUTIVATED IN MARCHE
RLOION
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WP’s activities Results
less sugar,
rich in fiber,
richin
!) bioactive
compounds
Vegetable Mixture s
based- gelatin Functional
Food
Nutraceutical

v

Polyphenols at concentration of approximatively 11%
anins and flavonols are the major compounds

Missione 4 « Istruzione e Ricerca

Cosmeceutical
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WP’s activities Results

. A HALLMARE THFA SIGHNALING VIA NFKB
B 8: HALLMARK UV RESPONSE UP
B C: HALLMARK TGF BETA SIGNALING

r .\-:\"-\-.,‘_\_\_

Pathway analysis of differentially expressed genes (DEGs) revealed
TNFa signaling as the most significant pathway modulated by the extract in
senescent HUVEC cells. Interestingly, the extract was able to counteract the

up-regulation of this pathway triggered by senescence.

Methylation analysis indicated that the effect of Mela Rosa Marchigiana
callus extract on gene expression was not mediated by DNA methylation,
suggesting the involvement of alternative regulatory mechanisms exerted by
the extract
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WP’s activities Results
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Journal of Functional Foods 96 3.8

CiteScore Impact Factor

Open access

Articles & Issues v/ About v Publish v Q_  search in this journal Submit your article 2 Guide for authors

Special issue

Valorization of typical regional food for the improvement of health
and well-being of consumers

Last update 5 June 2024 Elena Barbieri

Guest Editors:

This Special Issue has been created to share with the scientific community the results that will be obtained by the research program of Sauro Vittori
the National Recovery and Resilience Plan (co-founded by the European Union—Next Generation EU—PNRR MUR project

ECS_00000041- VITALITY) related to the valorization of typical regional food (Marche region, Italy) for the improvement of health and

well-being of consumers through an innovative nutraceutical and nutrigenomic approach.

This project aims to investigate strategies that can increase the well-being of citizens by making available, in various forms, food-

derived bioactive compounds that can counteract chronic inflammation, oxidative stress and maintain healthier conditions. Among 29 articles accep ted /
the potential products that are rich in bioactive compounds, a particular emphasis is placed on typical central Italy foods of vegetable
origin. In this perspective, the most widespread healthy and ancient varieties occurring in the Mediterranean diet habits were chosen. 64 artICIeS Sme[tted

Food chemistry, biochemistry, microbiota, nutrigenomic, functional properties of bioactive compounds, nutraceuticals and

personalized strategies for healthy eating are considered.

The University of Camerino and University of Urbino Carlo Bo are involved in this project.
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o Work Package5 - Valorization of typical regional food for the improvement of health and well-being of
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On-going steps

v" Final selection of probiotic bacteria and prebiotic substrates for testing possible synbiotic combinations (task
5.2)

v Application of green procedure (DES) on spent coffee waste (task 5.3)
v Development of fermented functional beverage obtained by grape pomace waste (task 5.4)

v Assessment of DNA methylation levels in the promoter regions of genes modulated by the extract in young
HUVEC, senescent HUVEC and senescent HUVEC treated with the extract (task 5.5)

v" Intervention (12 weeks dietary intervention), evaluation of body composition and blood parameters,

strenght and performance test, cognitive test (task 5.6)

Missione 4 = |struzione e Ricerca
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Progetto RESCUE-Bio

Company: PIERPAOLI Srl, SYNBIOTEC Srl ) ) .&
Solvent addition and sonication 51:}[

* Three starting plant n

—_— (marc and lees of Lacrima di Morro DAI ba
Marc Olve leaves Trituration

_ i ﬁ and olive leaves)
. d * Drying of matrices on air dryers at 40°C
xrl - * Crushing of matrices

-« Addition of solvent 1 (ethanol/water
70/30) and sonication at room

Centrifugation and
L - recovery of liguid ternperature
; ; » extract « Addition of solvent 2 (glycerin/water
= EI é_ 50/50) and sonication at room
"= -t temperature
Drying by rotary, spray/freeze-dryer - - * Separation of extract by centrifugation

* Drying by rotary evaporator and
spray/freeze-drier
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FORMULATION OF DIETARY SUPPLEMENT IN CAPSULES FORMULATION OF FUNCTIONAL CHOCOLATE BARS

» Dry extract of lees + probiotics SYNBIO (L. rhmanosus IMC 501%
and L. paracasei IMC 502%)

Cohrs om ary

» Dry extract of lees + probiotics SYNBIO (L. rhmanosus IMC 501%
and L. paracasei IMC 502%)

» Dry grape marc extract + probiotics SYNBIO » Dry grape marc extract + probiotics SYNBIO

Checkpoints +4°C 25°C 40°C Checkpoints 25°C
60% RH 75% RH 60% RH

T zero0 X ¥ I x T zero X
T 1 month X X X T 1 month X
T 3 months X X T 3 months X
T 6 months X X T 6 months X

| ! ! . At each time-point, the following parameters will be evaluated:
T.12 months X _  Organoleptic Characteristics (appearance, color, odor, flavor) ¥12 months X

1 | | d Aw
T 18 months X X O Probiotic count T 18 months X
T 24 months X X ‘ T 24 months X
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Nautes — who we are

\We are a DIGITAL DESIGN COMPANY.
Strategic partner for the DIGITAL TRANSFORMATION

of business processes.
A creative laboratory that builds customised projects with a N O l ' S
high innovation content, from the concept and design phase

to development and engineering. DESIGN COMPANY.

Founded in 2001 as a university spin-off, Nautes became a
private research laboratory accredited by MIUR and in 2016
was certified as an Innovative SME.

Today we are a solid and competent Group driven by a
common goal: to create digital innovation for and with the
customer.
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The H.E.AR.T. ecosystem B s
External g -~ interested in
(@é personal
well-being
MAIN STAKEHOLDERS 4@
R
* University and researchers ")
Ministry of
INTERNAL STAKEHOLDERS Health ind ‘!@
institutions |
* Project managers, designers and development teams @ @ (\Q
(»> “ 4 o
« University network and research institutes @ ~ erstty :
University and research @.
Proi researchers - ‘
EXTERNAL STAKEHOLDERS a maagers, institutes ot
@\ designers and cgﬂ?ﬁﬂi‘é
* Individuals interested in personal well-being de"tee'g&";e“t y
|
* Local authorities autLh%crEilties

* Scientific community %.

* Legal 3
. . . . %' Legal

* Ministry of Health and health institutions »

» Companies interested in improving the wellness of their human resources Catyjzziies
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