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Welcome to Polyphenols Applications 2024

Dear Colleagues,

It is a great pleasure to welcome all of you to our 17th World Congress on Polyphenols Applications, which
will be held on September 19-20, 2024, at Universita degli Studi di Milano Statale, Milan, Italy.

Polyphenols Applications 2024 aims to bring together experts from academia and industry to discuss the
latest scientific advancements in fundamental and applied research on polyphenols. This year the conference
will feature a balanced mix of invited talks and short talks, based on suggestions from the audience at the
previous year's conference.

The conference will cover various topics, including the latest advancements in polyphenol research, focusing
on their health benefits, interactions with microbiota, and applications in food processing. Sessions will cover
diverse topics, including the potential of anthocyanin-rich extracts in chemotherapy, the antiviral activity of
polyphenols, and their impact on obesity and diabetes.

We would like to thank all the speakers and scientific committee members of Polyphenols Applications for
their excellent contributions.

We also wish to thank the Local Organizing Committee: Sabrina Dallavalle, Andrea Pinto, Cristian Del Bo',
and Daniela Martini from the University of Milan.

Finally, we are grateful for the support of our sponsor HealthTech Bioactives (HTBA).

We hope that you will enjoy the Polyphenols Applications 2024 Congress and that your interactions with
colleagues from many countries will stimulate a creative exchange of ideas and challenges.

Prof. Jan Frederik Stevens
President of Polyphenols Applications
Oregon State University, USA

d
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DOI Information

We are pleased to announce that the *Polyphenols Applications 2024 Abstracts Book* will be assigned a DOI
(Digital Object Identifier), ensuring a permanent and easily accessible online presence for the entire

collection of work.
The DOI will be activated after the congress, and it will be communicated to all attendees.
How to cite your paper in the Abstracts Book?

To cite a paper presented at the *Polyphenols Applications 2024 Congress*, include the author’s name, the

conference date, the paper title (italicized), page number, the conference name, location, and DOI.
Citation example:

Smith, J. (2024, September 19-20). The impact of polyphenols on cardiovascular health. p. 45,
Polyphenols Applications 2024, Milan, Italy. DOI
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Practical Information

We would like to take the opportunity to give you some additional information about the meeting
arrangements.

The Abstract book contains:
+ Speakers’ abstracts (the abstracts of the oral presentations follow the order of the program)
* The abstracts of posters on display

Badges

Upon registration you have received your own personal badge. Please wear this badge during the entire
meeting including the coffee breaks and lunch.

Instructions for participants

Chairpersons: The Chairpersons will be seated at the president's table.

Speakers: Speakers are invited to give their Power Point presentations for downloading on the computer to
the technical team outside and not inside the conference hall. As the schedule is rather tight and to allow
sufficient time for discussions, we would be very much obliged if the timing requirements were respected.

Poster Contributors: Please ensure that your poster is displayed at the appropriate location, please respect
your poster number. Posters will be divided between day 1 and day 2. Please bring your posters accordingly
and fix/remove them according to the day of presentation. The Poster contributors are invited to stand by their
poster during the poster sessions.

Speakers Dinner
A dinner is organized on September 19 at Metropolitan Restaurant of Crowne Plaza Milan City Hotel.

If you registered for this dinner, please join the group at 20h00 at the restaurant.

Mobile Phones
As a courtesy to the speakers and other delegates, please turn off your mobile phones or to silent whilst in
the conference room. Please do not take pictures of the slides without the consent of the presenting author.

Questions
Please state your name and institution or company before asking your question.

Conference Staff
Staff at the conference registration desk will be happy to deal with any queries you may have. If we receive
any messages for you, they will be announced at the break in the session and can be collected from the desk.

Personal Belongings

Please keep your valuables and working materials with you at all times. We would advise you to keep your
name on the conference notes, as we may not be able to replace these if lost. Universita degli Studi di Milano
Statale and Polyphenols Applications can’t be held responsible for any loss or damage to your belongings.
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WHY DEMONSTRATING THE HEALTH BENEFITS OF POLYPHENOLS ISN'T EASY:
CONSIDERATIONS ON EXPERIMENTAL DESIGN TO ENHANCE
THE IMPACT OF FUTURE POLYPHENOLS RESEARCH

DEL RIO, Daniele
University of Parma, Italy

daniele.delrio@unipr.it

In recent years, epidemiological studies have associated (poly)phenol intake with beneficial health effects on
cardiovascular diseases, metabolic diseases, and some types of cancer. However, divergent responses have
led to controversial results in many trials, implying that, even after all these years of research, there must be
something wrong in the approach applied to explore the potential beneficial effects attributed to dietary
phenolic compounds.

This opening lecture will discuss some of the good rules that should be used (but are, indeed, only applied
sometimes in polyphenol research) to try and finally unravel the health benefits of these much-praised

dietary components.
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TOWARDS THE POTENCY OF ANTHOCYANIN-RICH EXTRACTS TO ALLEVIATE SIDE
EFFECTS OF CHEMOTHERAPY

MARKO, Doris

Department of Food Chemistry and Toxicology, University of Vienna, Austria

doris.marko@univie.ac.at

Introduction: Colorectal cancer (CRC) represent the third most frequent cancer in western countries.
Chemotherapeutic treatment schemes often comprise the topoisomerase poison irinotecan (CPT-11).
Topoisomerase poisons stabilize the covalent DNA-topoisomerase intermediate, which is formed during the
catalytic cycle of topoisomerases to regulate torsion stress in the DNA and enable crucial processes such as
DNA ftranscription, replication and repair. In proliferating cells, stabilisation of the DNA-topoisomerase
intermediates leads to collision of these complexes with the replication fork and DNA damage. As a negative
side effect, also non-tumorigenic proliferative tissue such as the intestinal epithelium can be impaired. In vitro
studies identified anthocyanins as potential catalytic topoisomerase inhibitors. Catalytic topoisomerase
inhibitors prevent the enzyme from the formation of covalent DNA complexes, thus diminishing the toxic
impact of therapeutic topoisomerase poisons. Thus, the question arises whether anthocyanin-rich
preparations might be used to protect the intestinal tissue without compromising the therapeutic outcome.

Material & Methods: In the present study, anthocyanin-rich extracts of the four berries, blackberry (Rubus
fructicosus), bilberry (Vaccinium myrtillus), black currant (Ribes nigrum), and elderberry (Sambucus nigra),
were produced from natural berry juices and analyzed with respect to their polyphenol profiles by LC-MS/MS.
The extracts were applied by oral gavage to Balb/c mice bearing CT-26 murine colon carcinoma tumors in
different schedules. Chemotherapeutic treatment was performed by ip. application of CPT-11.
Chemotherapeutic efficacy, the onset of adverse side effects and impact on ADME parameters were
determined in different application schedule combinations.

Results: Several berry species such as bilberry, blackberry, elderberry and black currant are known as rich
sources for anthocyanins, but differ substantially in their respective anthocyanin profile. Within the huge class
of polyphenols, anthocyanins possess unique structural elements, requiring a low pH to ensure respective
stability. To overcome this problem, anthocyanin-rich preparations are usually acidified prior to application in
vivo. One possibility is the acidification with citric acid, an often used strategy in studies comprising
anthocyanins. Indeed, in BALB/C mice, the systemic bioavailability of anthocyanins was clearly enhanced by
oral application of anthocyanin-rich extracts in citric acid compared to sodium chloride solution. However, in
the present study we clearly demonstrated that the application of citric acid to tumor-bearing (CT26 murine
colon carcinoma) BALB/C mice stabilized co-applied anthocyanins but citric acid per se strongly suppressed
tumor growth. Of note, the tumor suppressing activity of citric acid was partly reverted by co-application of a
blackberry extract. Moreover, the application of the blackberry extract was not well tolerated by the animals
and substantial toxicity was observed irrespective of application of the extract in citric acid or sodium chloride
solution. These results question a potential health benefit of blackberry-based preparations as food
supplements. In contrast, oral application of elderberry extract was well tolerated by the animals. However,
in combination with chemotherapy (CPT-11, ip) substantial impact on the therapeutic efficacy of the
drug was observed.

Conclusion: Taken together, the study underlines the potential of polyphenol-rich food supplements to
interfere with chemotherapeutic cancer treatment and the necessity to eventually control or even prevent
respective consumption in patients under acute treatment.

Supported by the Austrian Science Fund (FWF, project number P 31805).
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ANTIVIRAL ACTIVITY OF POLYPHENOLS: LATEST DEVELOPMENTS

VENTURELLI, Sascha

University of Hohenheim, Germany

sascha.venturelli@uni-hohenheim.de

The events surrounding the COVID-19 pandemic have made it clear how quickly viruses can spread globally,
placing a significant burden on the healthcare system. Thus, antiviral agents represent an important
complement to vaccination. The administration of therapeutic antivirals is particularly intended for patients
who are already infected or do not have adequate vaccination protection. Natural active ingredients that either
strengthen the body’s own immune system as well as active ingredients that have direct antiviral activity are
of particular medical interest. The very large and heterogeneous chemical group of polyphenols contains
some promising compounds with these desired biochemical properties. From a medical and nutritional point
of view, the subgroup of prenylated hop polyphenols is particularly attractive, because it includes bioactive

food ingredients generally well tolerated by the human body.

In this context, various antiviral molecular properties have been described for the chalcone xanthohumol,
which is a prenylated plant polyphenol of hops that can be converted into the prenylated derivatives
isoxanthohumol, 6- and 8-prenylnaringenin, among others, during the brewing process. For instance,
xanthohumol and some of its derivatives showed significant antiviral activity against the positive-sense RNA
viruses hepatitis C virus (HCV) or the severe acute respiratory syndrome coronavirus (SARS-CoV-2), which
are classified as highly pathogenic to humans. With regard to the replication cycle of HCV, a molecular
inhibition of the assembly of HCV virions has been described for xanthohumol, which ultimately leads to a
reduction in virus production. In regards to SARS-CoV-2, inhibition of a viral peptidase, which is essential for
the processing of the viral polyprotein and thus the formation of infectious virus particles, could be
demonstrated for xanthohumol and, in part, its derivatives. This interaction with the viral enzyme ultimately
leads to a reduction in viral replication. Such examples show how natural polyphenols could be used directly
or as chemical backbones against therapeutically challenging viral human diseases such as HCV or
SARS-CoV-2 infections.
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POLYPHENOLS AND THE ENTEROENDOCRINE SYSTEM: IMPLICATIONS FOR OBESITY

ARDEVOL, Anna, PINENT, Montserrat, TERRA, Ximena, BLAY, Teresa,
BELTRAN-DEBON, Ratl and RODRIGUEZ-GALLEGO, Esther

MoBioFood Research Group, Departament Bioquimica i Biotecnologia,
Universitat Rovira i Virgili, Tarragona, Spain

anna.ardevol@urv.cat

Obesity remains a persistent and growing health challenge worldwide. While polyphenol consumption has
demonstrated efficacy in both preventing and alleviating obesity, the underlying mechanisms of action are
not fully understood ['l. Polyphenols are widely recognized for their health-promoting effects, despite their low
bioavailability. It is hypothesized that some effects arise from the absorbed forms of polyphenols, while others
may result from interactions between non-absorbed compounds and structures within the gastrointestinal
tract. Our research supports the hypothesis that polyphenols interact with the enteroendocrine system, which
plays a critical role in regulating food intake and metabolic health.

Our studies have specifically shown that grape-seed derived procyanidins (GSPE) reduce food intake through
modulation of the enteroendocrine system. In experiments with female Wistar rats, acute administration of
GSPE resulted in a 30% reduction in food intake when the rats were offered a palatable diet. This reduction
was associated with increased secretion of GLP-1, insulin, and ghrelin. The administration of Exendin, a GLP-
1R antagonist, partially prevented this effect, highlighting the role of GLP-1 in mediating the GSPE response
[21. Subchronic GSPE treatment also reduced active ghrelin levels in the plasma and downregulated ghrelin
gene expression in the stomachBl. Additionally, in a model of diet-induced obesity using cafeteria-induced
obese female rats, a 15-day GSPE treatment reduced food intake, increased ghrelin and CCK accumulation
in the stomach and duodenum, decreased PYY gene expression in the ileum, and modulated GLP-1 and
PYY expression and secretion in the colon @I,

We further hypothesize that the effects of GSPE on the enteroendocrine system may be mediated by the
interaction of polyphenols with nutrient-sensing proteins in the intestinal lumen. Some flavanols, for example,
have been identified as ligands for bitter taste receptors (1. Our research demonstrated that epicatechin, an
agonist of TAS2RS5, increased portal GLP-1 levels and reduced food intake in rats, similarly to the effects of
Phenantholine, a known TAS2R5 agonist . Moreover, epicatechin gallate modulated ghrelin secretion in
MGN3-1 ghrelinoma cells, an effect attenuated by TAS2R antagonists [l Additionally, epicatechin (a TAS2R5
agonist) and vanillic acid (a TAS2R14 agonist) differentially induced GLP-1 and PYY secretion in human
Hutu-80 cells.

In conclusion, our findings suggest that specific polyphenolic compounds can modulate enterohormone
secretion by interacting with bitter taste receptors in the intestinal wall, with effects varying across different
intestinal segments. These signaling pathways likely contribute to the health-promoting effects of polyphenols
in preventing metabolic disruptions associated with diet-induced obesity. Further elucidation of these
mechanisms may guide the development of new treatments for obesity and related metabolic disorders.

Supported by Universitat Rovira | Virgili, Generalitat de Catalunya, Ministerio de Ciencia SPAIN.

References:

1. Food Funct 2024, 15, 6847-6882.

2. Eur J Nutr 2017, 56, 1629-1636.

3. Mol Nutr Food Res 2016, 60, 2554-2564.
4. Mol Nutr Food Res 2019, 63, 1-7.

5. J Agric Food Chem 2018, 66, 8814-8823.
6. Nutrients 2020, 12, 3784.
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EFFECTS OF POLYPHENOLS ON DIABETES: A MECHANISTIC INSIGHT
RAMOS, Sonia "2

1 Department of Metabolism and Nutrition, Institute of Food Science and Technology and Nutrition, Spain

2Centro de Investigacion Biomédica en Red de Diabetes y Enfermedades Metabolicas Asociadas, Spain

s.ramos@ictan.csic.es

Introduction: Diabetic cardiomyopathy (DCM) is a serious complication that accounts for more than half of
diabetes-related morbidity and mortality cases, but an appropriate treatment is still lacking. Metformin (MET)
is the primary treatment for type 2 diabetes, and flavonoids have been proposed as safe agents to alleviate
DCM. This study investigates the effects of (-)-epicatechin (EC), the flavonoid-derived colonic metabolite 2,3-

dihydroxybenzoic acid (DHBA), MET, and their combination (MIX) under glucolipotoxic conditions.

Material & Methods: H9c2 cardiomyocytes were exposed to EC, DHBA, MET, or a mixture of all previous
compounds (MIX) under a simulated diabetic millieu. ROS generation, GSH and caspase-3 activity were
assessed by fluorescence. JNK, Beclin-1, p62, LC3, Bax and Bcl-2 levels were analysed by Western blot.

Results: Under glucolipotoxic conditions, EC, DHBA, MET, and MIX improved redox status and autophagy,
and reduced apoptosis. All treatments reinforced antioxidant defenses, inhibited reactive oxygen species
generation, and decreased JNK phosphorylation, thereby alleviating oxidative stress. They also reduce

apoptosis and activate autophagy by modulating Bax, caspase-3, p62, Bcl-2, beclin-1, and LC3-1I/LC3-I.

Conclusion: EC and DHBA provide similar benefits to MET in reducing cardiomyocyte damage by improving
antioxidant capacity, autophagy, and apoptosis, but no additional effects were observed when combined
with MET.

Supported by Grant RTI2018-095059-B-100, funded by MCIN/AEI/10.13039/501100011033/.
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INTERPLAY BETWEEN PHENOLIC COMPOUNDS AND BIOLOGICAL RHYTHMS

MUGUERZA, Begoia

Universitat Rovira i Virgili, Spain

begona.muguerza@urv.cat

The bioavailability and bioactivity of (poly)phenols depend on external and host factors. In addition, our results
also show that the time at which (poly)phenols are consumed must be considered when investigating their
effects. Hence, the time factor arises as a determinant factor of the effect of diet on health, reinforcing the
importance of biological rhythms and chrononutrition, a relatively new discipline that has gained great
importance in recent years. Moreover, the interaction between phenolic compounds and biological rhythms
seems to be bidirectional, as some of them have demonstrated their activity as modulators of circadian and

seasonal rhythms.

In this regard, our group has demonstrated that proanthocyanidins can modulate central and peripheral
biological rhythms in both healthy and obese rats, and the interaction of these phenolic compounds with the
clock system could be a potential mechanism for their beneficial effects. Therefore, there is a bidirectional
interaction between dietary phenolic compounds and biological rhythms, and the time of the day and season
of the year in which they are consumed influence their health effects, which, in turn, could be mediated by

the interaction of these compounds with the clock system, acting as synchronizers.
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FLAVONOL AND HYDROXYBENZOIC ACID INTAKE IS PROSPECTIVELY ASSOCIATED
WITH DEPRESSIVE SYMPTOMS IN YOUNG AUSTRALIAN ADULTS

GAMAGE, Elizabeth *; LANE, Melissa M *; MOHEBBI, Mohammadreza 2; LOTFALIANY, Mojtaba 3;
ASHTREE, Deborah N '; JACKA, Felice N ; ORR, Rebecca *; O'NEIL, Adrienne *;
DAWSON, Samantha '; MARX, Wolfgang

! Institute for Mental and Physical Health and Clinical Translation, Food & Mood Centre, School of
Medicine, Deakin University, Barwon Health, Geelong, Victoria, Australia, 3220;
2 Biostatistics Unit, Faculty of Health, Deakin University, Melbourne, Australia;
3 Institute for Mental and Physical Health and Clinical Translation, School of Medicine, Deakin University,
Geelong, Australia

egamage@deakin.edu.au

Introduction: Research suggests an association between polyphenols and depression; however, this
association is relatively unexplored in younger populations. As such, the aim of this study was to assess the

prospective association between polyphenol intake and depressive symptoms in young adults.

Methods: Data from the Raine Study’s Generation 2 20-, 22-, and 27-year follow-ups were used (N = 1,484).
Polyphenol intake was estimated using Phenol-Explorer. Energy-adjusted polyphenol intake was categorised
into quartiles. Depressive symptoms were assessed via the 21-item Depression, Anxiety, and Stress Scale.
Linear mixed-effects models were used and sociodemographic characteristics and lifestyle- and health-

related behaviours were adjusted for.

Results: Participants in the highest quartiles for flavonol and hydroxybenzoic acid intake had lower
depressive symptoms than participants in the lowest quartiles [flavonols (Q4 v Q1 mean difference: -1.41,
95%Cl: -2.51, -0.31); hydroxybenzoic acids (Q4 v Q1: -1.42, Cl: -2.54, -0.29)]. We found no evidence of an

association for total polyphenols, and other polyphenol classes and subclasses.

Conclusion: These results suggest that the intake of some polyphenol subclasses may be useful targets for
novel prevention strategies for depression. However, further mechanistic studies in human populations, and

prospective studies in young adults and across the lifespan are required.

Gamage E, Orr R, Travica N, Lane MM, Dissanayaka T, Kim JH, et al. Neuroscience & Biobehavioral Reviews.
2023,151:105225
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INCREASED RISK FACTORS OF CARDIOMETABOLIC DISEASES ARE ASSOCIATED WITH
LOW-POLYPHENOLS INTAKE AND PRO-INFLAMMATORY DIETS

LARA GUZMAN, Oscar Javier; CORRALES AGUDELO, Vanessa; ESCOBAR RESTREPO,
Juan Sebastian; MUNOZ DURANGO, Katalina; SIERRA RESTREPO, Jelver

Vidarium-Nutrition, Health, and Wellness Research Center, Colombia

ojlara@serviciosnutresa.com

Introduction: Pro-inflammatory diets have been linked to poorer cardiometabolic outcomes and higher
mortality rates. Dietary polyphenols, known for their anti-inflammatory properties, have been associated with
enhanced metabolic health. We evaluated the association among cardiometabolic risk factors, and gut
microbiota composition with diet quality as measured by the energy-adjusted dietary inflammatory index (E-

Dll), and polyphenoal intake.

Material & Methods: Diets were assessed through 24-hour dietary recalls in a cohort of 459 Colombian
subjects (51.6% female) aged 18-62 years. Foods and polyphenol intake were analyzed using a custom

database integrating data from USDA and Phenol-Explorer v3.6.

Results: Total polyphenols intake averaged 1168 + 914 mg/day. Men consumed more polyphenols than
women (1067.5 vs. 1311.7 mg). Individuals with medium or high polyphenols intake (>1000 mg/day) and a
low E-DII (<0.1) exhibited lower BMI (<27 kg/m2), relative fat mass (<33.7%), leptin (<6.5 ng/mL),
leptin/adiponectin (<1.3) and high-sensitivity C-reactive protein (<3 mg/L). In contrast, a low polyphenol intake
was associated with poorer glucose tolerance, insulin resistance, and a gut microbiota featuring more

potentially harmful bacteria.

Conclusion: Dietary patterns in Colombians were assessed using a customized database, enabling for a
more accurate estimation of polyphenol intake, inflammatory potential of the diet, and their relationship
with health.

Supported by Vidarium/Grupo empresarial Nutresa.

References:
1.M. Ji, X. Hong, M. Chen, T. Chen, J. Wang and N. Zhang, Medicine (Baltimore)., 2020, 99, €20303.Xxx

2.C. Vetrani, M. Vitale, L. Bozzetto, G. Della Pepa, S. Cocozza, G. Costabile, A. Mangione, P. Cipriano, G. Annuzzi and
A. A. Rivellese, Acta Diabetol., 2018, 55, 149-153.
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COEVOLUTIONARY ROLE OF HOST AND GUT MICROBIOTA IN (POLY)PHENOL HEALTH
EFFECTS: METABOTYPES AND PRECISION HEALTH

ESPiN, Juan Carlos; JARRiN-OROZCO, Maria Paula; OSUNA-GALISTEOQ, Leire;
AVILA-GALVEZ, Maria Angeles; ROMO-VAQUERO, Maria; SELMA, Maria Victoria

Laboratory of Food & Health; Research Group on Quality, Safety and Bioactivity of Plant Foods, CEBAS-
CSIC, 30100 Murcia, Spain

jcespin@cebas.csic.es

Dietary (poly)phenols are non-nutritional xenobiotics (yes, we can live without them). Thus, the term
“personalized nutrition,” aiming to improve health outcomes for non-responders, is i) utopian and ii) unsuitable
regarding (poly)phenols and health. Instead, “precision health,” encompassing lifestyles, may be more
suitable. (Poly)phenols can threaten the host (as antinutrients) and gut microbiota (as antimicrobials). To this
end, evolution has reduced the bioavailability and reactivity of (poly)phenols to protect the host and its
microbiota (promoting excretion, phase Il conjugations, double bond reductions, ring cleavages, removal of
hydroxyl groups, etc.). These processes vary among individuals, resulting in high interindividual variability,
meaning different health effects depending on each person. Thus, the host and its gut microbiota determine
(poly)phenol health effects through this coevolutionary adaptation. (Poly)phenols also exert prebiotic-like
effects, primarily through their antimicrobial activities, usually reducing gut microbial diversity and modulating
functionality by impacting microbial composition and transcriptomics. The gut microbiota also influences
(poly)phenol effects by producing metabolites with different activities than their precursors. Moreover,
producing distinct metabolites such as urolithins, lunularin, and equol gives rise to the term “polyphenol-
related gut microbiota metabotypes.” This concept allows for the stratification of individuals based on specific
microbial metabolism of ellagic acid, resveratrol, and isoflavones, respectively, and potentially impacts health
depending on an individual's metabotype. Remarkably, modulating gut microbial networks without altering
composition is an emerging paradigm in the microbiota-mediated effects of (poly)phenols. Customizing
metabotypes through probiotics or postbiotics can produce bioactive metabolites in “non-producers”.
However, 12 possible gut microbiota metabotype combinations exist with different microbial ecologies and
responses to (poly)phenol consumption, increasing complexity.

Although our viewpoint is less conventional than considering (poly)phenols as essential components for
human health, it underscores their significance in a coevolutionary partnership with the host and its
microbiota. From our perspective on the interplay of gut microbiota and (poly)phenols, microbiota
metabotypes could influence health outcomes. However, maximizing health benefits by targeting the gut
microbiota with (poly)phenols seems rather utopian.

Supported by: PID2022-1364190B-100 (MICIN, AEI/10.13039/501100011033, Spain) and AGROALNEXT
(MICIN,PRTR-C17.11; and Fundacién Séneca, Murcia, Spain).

Espin, J.C. et al. Perspective on the Coevolutionary Role of Host and Gut Microbiota in Polyphenol Health Effects:
Metabotypes and Precision Health. Mol. Nutr. Food Res., 2024, (Submitted).
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2-ENE REDUCTASES OF LACTOBACILLI, AN UNEXPECTED DIVERSITY OF ENZYMES FOR
CONVERSION OF PHENOLIC COMPOUNDS

GANZLE, Michael G.
University of Alberta, Dept. of Agricultural, Food and Nutritional Science, Edmonton, AB, Canada

mgaenzle@ualberta.ca

2-Ene reductases are NADH dependent enzymes that reduce double bonds conjugated with an aromatic ring.
The first 2-ene reductases that were characterized in lactobacilli are HerB in Lactiplantibacillus plantarum and
Par1 in Furfurilactobacillus milii, which reduce hydroxycinnamic acids to the corresponding dihydro
derivatives. We biochemically characterized HerF from Limosilactobacillus fermentum after cloning and
purification. HerF of Lm. fermentum reduced ferulic, caffeic, p-coumaric and sinapic acids but not trans-

cinnamic acids to the corresponding dihydro derivatives.

Lactobacilli also reduce the corresponding double bond in cinnamaldehyde, quercetin, daidzein and genistin.
Bioinformatic analyses revealed that plant-associated lactobacilli harbor multiple homologues to HerB, Par1,
the daidzein reductase of Lactococcus lactis and to YhfK, an enzyme in Listeria monocytogenes that is active
on cinnamaldehyde. Specifically, genomes of Companilactobacillus paralimentarius FUA3121,
Furfurilactobacillus milii FUA3430 and Lactiplantibacillus TMW1.460 harboured 5 or 6 homologues to
biochemically characterized 2 ene reductases. Biochemical analyses revealed that cinnamaldehyde, genistin
and quercetin but not isoquercetin, daidzin, daidzein or genistein were reduced to the corresponding dihydro-

derivatives by one or more of the four strains.

On a phylogenetic tree of 2-ene reductases, HerF clustered most closely with HerB of Lp. plantarum, which
is also active on hydroxycinnamic acids, and with a 2-ene reductase of Listeria monocytogenes with activity
on cinnamaldehyde. The hydroxycinnamic acid reductase Par1 of Ff. mili and flavone or isoflavone

reductases were only distantly related to HerF.

In summary, the substrate specificity of 2-ene reductases appears to be mediated by the substitution pattern
of the adjacent phenolic ring and current knowledge does not allow to predict the substrate specificity of 2-
ene reductases on the basis of the protein sequence. The 2-ene reductases of lactobacilli thus represent an

unexpected diversity of enzymes for conversion of phenolic compounds.
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LACTOBACILLUS-FERMENTED FRUIT AND VEGETABLE JUICES ATTENUATE AMYLOID-
BETA PROTEOTOXICITY IN AN ALZHEIMER'S DISEASE MODEL OF THE NEMATODE
CAENORHABDITIS ELEGANS

ECKERT, Gunter Peter; HUBERT, Tim

Justus-Liebig University of Giessen, Germany

eckert@uni-giessen.de

Introduction: Polyphenols (PP) are important in the prevention of Alzheimer's disease (AD). Recently, we
demonstrated that phenolic metabolites including protocatechuic acid (PCA) enhance lifespan and
mitochondrial function in Caenorhabditis elegans. To investigate effects of PP metabolites in Alzheimer's
disease (AD), we applied pre-fermented PP-mixtures (Rechtsregulate®, RR) to GMC101, a non-vertebrate

AD model expressing AB1-42 in muscle cells. CI2122 served as controls.

Material & Methods: Phenolic content and antioxidative capacity of RR were determined using folin- and
DPPH-assays. Lifespan and heat-stress resistance of nematodes were recorded. Paralysis was assed using
the Wormtracker software FlyCapture2®. AB1-42 levels were determined using Western blot, Homogeneous-

Time-Resolved, and Thioflavin- Fluorescence.

Results: RR show high contents of polyphenols and high antioxidative capacity. GMC101 expresses high
AB1-42-levels, show reduced movement, life span, heat stress resistant, and enhanced paralysis compared
to Cl2122 controls. Heat-stress resistance and lifespan of C. elegans GMC101 were significantly improved
after incubation with RR (5% & 10%) or PCA (780 uM). Disease specific effects were independent from beta-

amyloid peptide expression since AB1-42 levels and aggregation were not affected by RR and PCA.

Conclusion: Overall, our study indicates that phenolic metabolites may play an important role in prevention

and therapy of neurodegenerative diseases.

Supported by SanumTec GmbH, 85662 Hohenbrunn, Germany.

Dilberger B, Passon M, Asseburg H, Silaidos CV, Schmitt F, Schmied| T, Schieber A, Eckert GP. Nutrients. 2019 Aug
13;11(8). pii: E1886.
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INTERPLAY BETWEEN GUT MICROBIOTA AND PHENOLIC COMPOUNDS
IN COLON CANCER PREVENTION
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Introduction: Colon cancer is a disease highly influenced by diet. Vegetable food-rich diets and phenolic
compounds exert a positive effect on the onset and progression of this disease. This research aimed to

investigate the interaction between dietary phenolic compounds and colon microbiota.

Material & Methods: Selected vegetable foods were in vitro digested and fermented through an in vitro
colonic model. The produced metabolites were quantified by mass spectrometry, and microbiota changes
were assessed by qPCR. Metabolites were tested for their antiproliferative activity against two colon
adenocarcinoma cell lines (Caco-2 and SW480) and for their ability to modulate the cell cycle and

induce apoptosis.

Results: Our results showed that phenolic compounds promoted an eubiosis condition by increasing the
colon microflora related to a lower incidence of tumor occurrence. Moreover, phenolic compounds inhibited
the growth of opportunistic bacterial species able to promote tumor development. Conversely, colon
microbiota thoroughly metabolized phenolic compounds, generating few low molecular weight microbial
metabolites. Several colonic metabolites inhibited Caco-2 and SW480 cell proliferation at physiological

concentrations. Some of these metabolites acted by blocking the cell cycle, while others induced apoptosis.

Conclusion: The mutual interaction between phenolic compounds and microbiota may be pivotal in colon

cancer prevention.

Universita di Modena e Reggio Emilia project “Health implication of phenolic compounds: targeting hallmarks of colon
cancer through phenolic-microbiota interplay” funded by Fondo di Ateneo per la Ricerca anno 2023 — Bando per il
finanziamento di progetti di ricerca interdisciplinari.

Alice Cattivelli was supported by a grant (Post-doctoral Fellowship 2024) from Fondazione Umberto Veronesi.
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HUMULUS LUPULUS L. (HOPS) SPECIALIZED METABOLITES PHARMACOLOGICAL
EFFECTS AND BINDING INTERACTIONS OF
WITH GASTROINTESTINAL BITTER TASTE RECEPTORS
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Introduction: In recent years, several investigations have shown that gastrointestinal bitter taste receptors
(Tas2rs) regulate anorexigenic peptide secretion, becoming potential targets for controlling food intake and
the prevalence of obesity. Therefore, the present study aims to investigate the implication of hop bitter
compounds such as a-acids, R-acids, and xanthohumol as novel anti-obesity targets through intestinal

Tas2rs activation.

Material & Methods: STC-1 cells were used to assess the biological activity. Cell viability was evaluated by
MTT assay; GLP-1 and CCK by ELISA assay; bitter taste receptor expression was measured by qRT-PCR;
intracellular calcium concentration by the fluorescent probe Fluo 4-AM; computational studies were used to
establish the interation between the pure compounds and the murine or human isoforms of the bitter taste

receptor Tas2r138.

Results: Hop compounds induced the secretion of the hormones GLP-1 and CCK consecutively to a selective
increase of murine Tas2rs, particularly Tas2r138. This activity was further confirmed by the increase in
intracellular calcium levels. Molecular docking experiments showed that all molecules could bind both murine

and human Tas2r138 isoforms with estimated affinities ranging from nM to mid-uM.

Conclusion: This study provides an excellent basis for applying hop bitter molecules as lead compounds to

further design gastrointestinal T2R agonists.

References:
1.Descamps-Sola, M. et al. Frontiers in Nutrition 2023, 10.
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EFFECT OF A POLYPHENOL AND FIBER-ENRICHED MATERNAL DIET ON
IMMUNE RESPONSE PROGRAMMING OF WISTAR RATS
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Introduction: Polyphenols and fiber are dietary compounds characteristic of the Mediterranean diet that can
modulate immune system functionality. This study aimed to assess how a polyphenol and fiber-enriched
maternal diet modulates the immune response in offspring during adulthood.

Material & Methods: Female Wistar rats were fed either a diet enriched in polyphenols (0.5%) and fiber (9%)
(FPD) or a standard diet (REF) for 9 weeks, including pregestational, gestational, and lactation periods. After
weaning, offspring were fed the REF diet until the end of the study. At 7-weeks, they were immunized
intraperitoneally with ovalbumin (OVA). Anti-OVA plasma antibodies were quantified throughout the study.
Four weeks post-immunization, total plasma immunoglobulin (Ig) profile, spleen lymphocyte composition,
intestinal microbiota and fecal variables were determined.

Results: The maternal FPD diet induced a stronger anti-OVA response in the offspring than the REF diet.
Plasma Ig profile revealed a shift toward a lower Th1/Th2 ratio. In addition, an increased cytotoxic profile was
observed in spleen lymphocytes. These effects were accompanied with changes in the intestinal microbiota
diversity and taxonomic profile.

Conclusion: A maternal diet enriched in polyphenols and fiber enhances the long-term specific immune
response of offspring, suggesting its role in terms of immunoprogramming.

Project PID2020-119602RB-100 funded by the MCIN/AEI /10.13039/501100011033 and the INSA Maria de Maeztu Unit
of Excellence grant (CEX2021-001234-M) funded by MICIN/AEI/FEDER, UE.
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THE MOLECULAR BASIS OF THE DEGRADATION OF FLAVAN-3-OLS BY THE HUMAN GUT
BACTERIUM EGGERTHELLA LENTA
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Flavan-3-ols are among the most consumed polyphenols by humans and have been shown to prevent
cardiovascular diseases. They are found in plant as monomers and mainly as oligomers such as procyanidins.
The majority reaches the colon where the microbiota converts them into phenolic metabolites likely to
participate in their health effects. While the metabolic pathways of the degradation of flavan-3-ols by the
microbiota are relatively well described, only a few microorganisms and microbial genes involved in these
pathways are known. We have previously shown that Eggerthella lenta metabolizes oligomers (to be
published). Here, our aim was to identify E. lenta genes encoding enzymes degrading flavan-3-ols and to

determine their prevalence in human gut metagenomes.

By a transcriptomic approach (RNAseq) carried out with the type strain of E. lenta, coupled with the
heterologous expression of the genes of interest in Escherichia coli, we have discovered ten genes that
constitute good markers of flavan-3-ol metabolization in the gut. Their prevalence in human gut metagenomes
suggested that 27% of individuals cannot convert flavan-3-ols into potential bioactive metabolites. These
results raise the question of whether individuals who do not harbor these bacterial genes are at greater risk

of developing cardiovascular disease.

Supported by INRAE, HerbalT.

Le Bourvellec C, Bagano Vilas Boas P, Lepercq P, Comtet-Marre S, Auffret P, Ruiz P, Bott R, Renard C, Dufour C,
Chatel JM, Mosoni P. 2019. Nutrients 11:664-694
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THE IMPACT OF SELECTED MICROBIAL STARTERS ON THE POLYPHENOLS CONTENT IN
FERMENTED VEGETABLE FOODS
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Introduction: Many vegetable products are processed through fermentation. This strategy can improve the
funtionality of nutrients, favoring the release of polyphenols important compounds for their health benefits,
also for novel food manufacture. Microbial strains are chosen for their ability to transform vegetable raw

materials into edible foods, allowing also the release of bioactive compounds, expecially polyphenols .23,

Material & Methods: Feedstocks (black kale, artichokes, table olives, strawberry tree fruits, onion skins,
seaweeds, etc.) are pretreated and characterized for their composition and phenolic content/profile.
Microrganisms are selected for their safety and thecnological aspects. Laboratory-scale fermentation

experiments are set up for optimal operational conditions.

Results: In all tested vegetable samples, the efficacy of the optimized fermentation process are verified in
terms of metabolic-associated traits and in the improvement of some nutritional aspects, such as polyphenols

and antioxidant activity.

Conclusion: The microbial treatment of vegetable materials driven by selected Lactic Acid Bacteria and yeast
strains, effective to produce foods for human consumption, can be considered as a valid strategy for

enhancing the release of polyphenols by a sustainable and low-cost route.

Project “PHENOLEXA - grant agreement No. 101023225. “PON Ricerca e Innovazione 2014-2020", Asse IV A.Y. 2022-
23, XXXVII Cycle for the PhD project grant of Annamaria Tarantini. This work was also in part supported by Agritech
National Research Center (PNRR) and by “ON Foods” Project code PE00000003 (PNRR).
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USING ARTIFICIAL INTELLIGENCE WHEN ASSESSING THE BIOAVAILABILITY AND
CARDIOMETABOLIC IMPACT OF DIETARY (POLY)PHENOLS
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Introduction: Artificial intelligence (Al) tools may facilitate sound discoveries when assessing the

bioavailability of (poly)phenols and their biological role in cardiometabolic health.

Material & Methods: Two studies, supported by Al-based tools, were conducted to evaluate the
bioavailability of (poly)phenols and how these compounds may impact cardiometabolic health. The first study
was a human trial devoted to understand (poly)phenol bioavailability upon consumption of an Oral
(Poly)phenol Challenge Test by nearly 300 subjects, and how this relates to their cardiometabolic risk. The

second was a comprehensive in vitro evaluation of the activity of coffee phenolic metabolites on HUVEC cells.

Results: In the human study, machine learning approaches were performed to discriminate metabolic
phenotypes (metabotypes). Specifically, after massive clustering testing, a sparse k-means clustering model
was applied to classify 298 deep-phenotyped subjects into two main groups. Multivariate models were used
to define the factors contributing to the formation of the metabotypes and their associated cardiovascular risk.
In the cell study, nitric oxide response was assessed using a Generalized Additive Model (GAM) to capture

non-linear patterns.

Conclusion: These approaches demonstrate that Al techniques can serve to personalise dietary
recommendations based on individual responses to (poly)phenols, and to identify complex patterns

associated with their bioactivity.

Supported by the European Research Council (ERC) under the European Union’s Horizon 2020 research and
innovation programme (PREDICT-CARE project, grant agreement No 950050).
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HYDROXYCINNAMIC ACIDS AND RELATED POLYAMINES IN CEREAL GRAINS: CHEMICAL
DIVERSITY AND IMPLICATIONS OF PHENOLAMIDES IN HUMAN HEALTH

BETA, Trust; NGUYEN, Si Nhat

University of Manitoba, Canada

Trust.Beta@umanitoba.ca

Introduction: Polyamines, molecules with multiple amino groups, and phenolamides, products of polyamines
and hydroxycinnamic acids conjugation, play crucial roles in plant physiology. This work examines their roles

in cereals and implications for human health, focusing on current research on polyamines in barley grains.

Materials and Methods: Polyamines were extracted from barley and other cereal grains using acidic
solutions, followed by pre-column derivatization and chromatographic analysis. Their relationship with barley
protein content was explored due to their involvement in amino acid metabolism. Dehulling and pearling of
barley cultivars were conducted to assess polyamine distribution within the kernel. Phenolamides were
identified in methanolic extracts of barley and sorghum flour with other phenolics using chromatographic and

mass spectrometric techniques.

Conclusion: Polyamines are present at appreciable levels in cereal grains. In barley, they positively correlate
with protein content, indicating their role in nitrogen metabolism. Beyond botanical functions, polyamines are
recognized as bioactive compounds with potential dietary significance due to their anti-inflammatory,
antioxidant, and anti-aging properties. Dehulling and pearling studies highlight their concentration in barley
germ and outer layers, suggesting ways to recover these bioactive compounds. Akin to polyamines,
phenolamides contribute to plant and human health through protective effects, indicating potential as

valuable nutraceuticals.

Supported by NSERC Discovery Grant.
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CURCUMIN FUNCTIONALIZED ON SOLID LIPID MICROPARTICLES
AGAINST CANDIDA ALBICANS BIOFILM
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Introduction: Fungal biofilms are very difficult to remove as they are highly biocide-tolerant. The treatments
with natural compounds that sabotage the key steps of biofilm formation without exerting the selective
pressure that arises the drug-resistant stains has considered a strategy to adopt1. Curcumin (1,7-bis(4-
hydroxy-3-methoxyphenyl)-1,6-heptadiene-3,5-dione, CUR) is a polyphenol with anti-biofilm properties
isolated from the rhizome of Curcuma longa. Its application is limited by chemical instability, water insolubility
and low bioavailability2. Solid lipid microparticles (SLM) are high-performance drug delivery systems3. In this
research, CUR has been immobilized on SLM (SLM-CUR) allowing the improvement of curcumin efficacy

against the treatment of recalcitrant fungal biofilms.

Material & Methods: The anti-biofilm activity of SLM-CUR was evaluated against the fungus Candida

albicans. Twelve quantities of SLM-CUR without and with curcumin ranging from 0.5 and 250 uM were tested.

Results: SLM-CUR containing curcumin above 7.8 uM inhibited C. albicans biofilm formations up to -73%,
CUR alone inhibited biofilm formation at concentrations above 15.6 UM, whereas SLM did not display anti-
biofilm activity. Indeed, the anti-biofilm activity of SLM-CUR was totally ascribable to the CUR immobilized on

the microparticles.

Conclusion: The optimal anti-biofilm activity of SLM-CUR proved that the chemical functionalization was

instrumental in maintaining the CUR activity.

Supported by Finanziamento Linea 2, Universita degli Studi di Milano.
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AGE-RELATED IMPACT ON BIOTRANSFORMATION OF OLIVE POLYPHENOLS

LAUWERS, Stef ' WEYNS, Anne-Sophie '; BREYNAERT, Annelies '; VAN RILLAER, Tim 2;
FRANSEN, Erik 3; LEBEER, Sarah 2; TUENTER, Emmy *; HERMANS, Nina *

1 Natural Products & Food Research and Analysis — Pharmaceutical Technology (NatuRAPT), Department
of Pharmaceutical Sciences, University of Antwerp — Belgium
2 Laboratory of Applied Microbiology and Biotechnology, Department of Bioscience Engineering,
University of Antwerp — Belgium

3Faculty of Pharmaceutical, Biomedical and Veterinary Sciences, University of Antwerp — Belgium

stef.lauwers@uantwerpen.be

Introduction: Increasing life expectancy and demands for elderly care make healthy aging essential. Olive-
based products, rich in antioxidant polyphenols1, like oleuropein and hydroxytyrosol, are fundamental in the
Mediterranean diet. These polyphenols undergo biotransformation by the gut microbiome. As the latter

changes with ageing2, the biotransformation process may differ between young and elderly individuals.

Material & Methods: This study used an in vitro Gastrolntestinal Model with colon phase (GIM-colon) to
simulate oleuropein biotransformation in the stomach, small intestine, and colon. The model mimicked
physiological conditions for two age groups (20-30 years and =65 years), using healthy donor fecal samples.
Bacterial composition was determined with 16S rRNA gene sequencing. GIM-colon samples were analyzed
using UHPLC-HRMS with an automated data analysis workflow for unbiased metabolite screening. Time

profiles of metabolites were compared between the age groups.

Results: Various metabolites of oleuropein were identified, resulting from deglycosylation and hydrolysis.
Both age groups formed the same metabolites, but the elderly showed a higher biotransformation rate,

possibly due to lower viable cell count in the younger population’s fecal pool.

Conclusion: Gut biotransformation of polyphenols in healthy elderly individuals leads to similar metabolites
as found in younger counterparts, indicating that polyphenols maintain their potential health benefits at

older age.
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OLIVE LEAF PHENOLICS: THE IMPACT ON FERROPTOSIS IN CELLS
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Introduction: Olive leaves, rich in antioxidants, might shield cells from ferroptosis - a recently discovered
iron-driven cell death caused by excessive lipid oxidation!. This study aims to assess the antiferroptotic
potential of aqueous ethanolic extracts prepared from leaves of five olive cultivars (Ayvalik, Memecik, Gemlik,

Domat, and Manzanilla).

Material & Methods: Initially, the composition of olive leaf (post-harvest collected) extracts prepared with
ethanol? was investigated using liquid chromatography quadrupole time of flight mass spectrometry (LC-
QTOF/MS)3. Then, SH-SY5Y cells were pre-treated with either olive leaf extracts (1, 10 and 100ug/mL) or
oleuropein (1, 5, and 10 uM) for a two-hour incubation period. Subsequently, the cells were exposed to erastin
(50 uM), a well-characterized ferroptosis inducer, for 24-hour. Finally, the MTS method was then employed

to assess changes in cell viability.

Results: Gemlik olive leaves, a Turkish cultivar, were richest in oleuropein, 3-hydroxytyrosol, and oleanolic
acid (p<0.05). However the extracts (100 pg/mL) from all cultivars enhanced cell viability compared to the
erastin-treated control group (p<0.05). This protective effect was also mirrored by all oleuropein

treatments (p<0.05).

Conclusion: Olive leaf extracts high in phenolic compounds show promise in reversing ferroptosis caused

by erastin, but additional in vitro and in vivo studies are needed.

Supported by: Scientific and Technological Research Council of Turkey (TUBITAK) under the Grant Number 2220592.
The authors thank to TUBITAK for their supports.
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UNLOCKING THE POWER OF FLOW BIOCATALYSIS FOR THE PREPARATION OF HIGH-
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Introduction: Food-derived phenolic compounds are well known for their antioxidant and antimicrobial
effects.! Because of their hydrophilic nature and their intrinsic stability and bioavailability issues, their use as
active ingredients is limited. Lipophilization of phenolic derivatives is a valid strategy to obtain amphiphilic
compounds that can be used as multifunctional additives.? Biocatalytic processes in continuous flow reactors

represent an outstanding tool for the production of these active compounds.

Material & Methods: Immobilised lipase B from Candida antarctica (CaLB) and tyrosinase from Agaricus
Bisporus were the employed biocatalysts. Different green solvents were selected as unconventional reaction

medium with low environmental impact.

Results: Starting from tyrosol, a biocatalysed continuous process was developed for the synthesis of
hydroxytyrosol. Together with other natural phenolics, they were lipophilised as esters, carbonates and
carbamates through continuous-flow biocatalysed processes. The use of imm-CalLB as biocatalyst allowed
to selectively react the primary alcohols leaving unreacted the phenol(s), which are fundamental for the
antioxidant activity. The amphiphilic derivatives retained their radical scavanger properties and preserved or

improved their antimicrobial activity, while their lipophilicity was increased.

Conclusion: A versatile and efficient biocatalysed flow protocol for the synthesis of a series of bioactive

phenolic esters, carbonates and carbamates was succesfly developed.

The project was realized within the MUSA — Multilayered Urban Sustainability Action — project, funded by the European
Union — NextGenerationEU, under the National Recovery and Resilience Plan (NRRP) Mission 4 Component 2
Investment Line 1.5: Strengthening of research structures and creation of R&D ‘“innovation ecosystems”, set up of
“territorial leaders in R&D”.
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SEPARATION OF SORGHUM POLYPHENOLS BASED ON MOLECULAR WEIGHT
INDICATES THAT HIGHER MOLECULAR WEIGHT POLYPHENOLS RETAIN GREATER
ANTI-CANCER AND ANTI-GLYCATION ACTIVITY.

SMOLENSKY, Dmitriy '; PETERSON, Jaymi '; SANTANA, Adina L. 2

T USDA-ARS, United States of America

2 Kansas State University, Kansas, United States of America

dmitriy.smolensky@usda.gov

Introduction: Sorghum is an excellent source of polyphenols. Because high phenolic sorghum contains both
flavonoids and condensed tannins, little work has been done to determine which sorghum polyphenol
contributes more potential health benefits. This knowledge is important for developing new sorghum varieties

and sorghum-based products.

Materials & methods: This study presents a simple method using Sephadex LH-20 column that separates
lower molecular weight (MW), monomers and oligomers, from larger MW polymeric polyphenols. The degree
of polymerization differences were evaluated using NP-HPLC. Following the separation, the lower MW and
higher MW fractions were evaluated for bioactivity using cell viability and anti-glycation assays. To make a

valid comparison for bioactivity assays, the fractions were diluted to have the same total phenolic content.

Results & Conclusions: Over 90% of the flavonoids were eluted in the low MW fraction while the high MW
fraction contained the majority of polyphenols at degree of polymerization higher than 10. The polymeric
fraction of polyphenols had higher bioactivity, measured by glycation inhibition and cancer cell viability
inhibition, when compared to monomeric/oligomeric polyphenols. These results will be of value in breeding

new sorghum varieties and developing food products containing sorghum polyphenols.

Supported by USDA Project 3020-43440-002-000-D.
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SEX-DEPENDENT EFFECTS ON THE ABSORPTION, DISTRIBUTION, METABOLISM, AND
EXCRETION OF GRAPE SEED PROANTHOCYANINS IN PREPUBESCENT RATS

AROLA-ARNAL, Anna '23; IGLESIAS-CARRES, Lisard '; MAS-CAPDEVILA, Anna "4
BRAVO, Francisca I. 23; SUAREZ, Manuel 123; MUGUERZA, Begonia .23
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Introduction: The bioactivity of (poly)phenols is dependent on their absorption, distribution, metabolism, and
excretion (ADME). There are several internal and external factors that effects (poly)phenols ADME. Among
them, sex modulate a grape seed proanthocyanin (PA) extract (GSPE) ADME in adulthood. Specifically,
methylated metabolites were only present in brain male adult rats1. The aim of this work was to evaluate

whether sex-dependent changes in GSPE PAs ADME occur before puberty.

Material & Methods: 4-week-old prepubescent male and female rats were oraly gavaged with 1000 mg/kg
GSPE and 2 h after the metabolite profile was analyzed by HPLC-ESI-MS/MS in plasma, liver, mesenteric
white adipose tissue, brain and kidney. Brain and liver catechol-O-methyltransferase (COMT) protein and

plasma 17b-estradiol levels were evaluated.

Results: There was minor sex-dependence in phenolic metabolite profile which was in accordance with an
absence of sex-specificity in the hepatic and brain COMT protein levels, and in plasma levels of 17b-estradiol.
The total concentration of GSPE metabolites in each organ and tissue was higher in male than in

females' rats.

Conclusion: Most of the sex-related changes in GSPE ADME in adult rats do not occur in prepubescent rats.

This suggests that physiological changes that modulate PA ADME are triggered during puberty.

Supported by Grant PID2021-1288130B-100 funded by MCIN/AEI/ 10.13039/501100011033.

Margalef, M., Pons, A., Iglesias-Carres, L., Arola, L., Muguerza, B., Arola-Arnal, A. Mol Nutr Food Res. 2016, 60,
760-772.
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NATURAL FERULOYLAMIDES AND THEIR DIMERS: CHEMOENZYMATIC SYNTHESIS AND
ANTIMICROBIAL ACTIVITY

DOZIO, Denise '; CACCIA, Aziza '; GHOSH, Sharmila '; ANNUNZIATA, Francesca ’;
PRINCIOTTO, Salvatore '; KUNOVA, Andrea '; CONTENTE, Martina Letizia *;
MARTINO, Piera Anna 2; PINTO, Andrea *; DALLAVALLE, Sabrina 1

1 Department of Food, Environmental and Nutritional Sciences, via G. Celoria 2, 20133, Milano
2 One-Health Unit, Department of Biomedical, Surgical and Dental Sciences, via Pascal 36, 20133, Milano

denise.dozio@unimi.it

Introduction: Plants accumulate a plethora of specialized metabolites as self-defense mechanism when
under biotic or abiotic stress conditions. Among them, cinnamoylamides and their dimers are an interesting
class of antimicrobial phytoalexins as depicted in very recent literature. However, little is known about their

mechanism of action and structural requirements for biological activity, and further investigations are required.

Material & Methods: Ferulic acid was selected as a representative cinnamic acid, and some feruloylamides
(FAAs) were synthesized using both chemical and enzymatic approaches. Horseradish peroxidase mediated
dimerization was exploited to obtain multiple carboxylic dimeric intermediates, that were further functionalized
by adding agmatine and putrescine chains. This collection of natural and nature-derived analogues underwent

antifungal and antibacterial evaluation tests.

Results: Among all the obtained compounds the dimers were the most active, showing a high ability to inhibit
the fungi appressorium formation (> 94% inhibition rate). This trend was observed as well for the antibacterial

activity against both Gram negative and positive strains.

Conclusion: Selected feruloylamides and their dimers proved to be active against most of the fungal and
bacterial phytopathogens considered. Consequently, they seem suitable candidates for the develompment

and design of new antimicrobial agents for crop protection.

This investigation is partially supported by National Recovery and Resilience Plan (NRRP), Mission4 Component 2
Investment 1.3 -Call for tender No. 341 of 15/03/2022 of Italian Ministry of University and Research funded by the
European Union—-NextGenerationEU, in the frame of the project: Research and innovation network on food and nutrition
Sustainability, Safety and Security (ONFOODS,).

References:

1. A. R. Tiku et al. Phytochemistry 2020, 63, 845-868.
2. Ube et al. Int. J. Mol. Sci 2019, 20, 5541.
3. Ralph et al. J. Chem 1994, 3485-3489.
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CHOLESTEROLYL PHENOLIPIDS AS MEMBRANE ANTIOXIDANTS
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Introduction: The lipophilization of phenolic acids (phenolipids) may increase their penetration through lipid
bilayers, leading to better antioxidant protection’2. However, recent findings suggest that the interactions of
linear phenolipids (ex. octyl caffeate) with membranes can increase their stiffness thus presenting

some toxicity.

Material & Methods: Cholesterolyl phenclipids of caffeic, dihydrocaffeic, homoprotocatechuic and
protocatechuic acids were synthetized (yields ~ 60%). After the evaluation of their radical scavenging capacity
by the DPPH method and anodic peak potential by cyclic voltammetry, their antioxidant capacity against
AAPH-induced oxidative stress in soybean PC liposomes was determined. Their interaction with the liposomal

membrane was studied by the aid of 3 fluorescence probes located at different depths of the membrane.

Results: The synthetized esters showed a higher radical scavenging capacity and a lower anodic potential
than parental phenolic acids and were able to protect liposomes to a greater extent than a-tocopherol. Al
steryl esteres interacted with the 3 fluorescent probes. However, while the octyl caffeate (positive control)
interacted strongly with the 3 zones of the membrane, cholesterol esteres interaccted more with the

intermediate zone, in a similar fashion to cholesterol.

Conclusion: Cholesterol phenolipids may protect biomembranes in a great extent than a-tocopherol without

changing the membrane dynamics.

This work was financial supported with funding from FCT/MCTES (UIDP/50006/2020) through national funds.

References:
1. S. Losada-Barreiro, Z. Sezgin-Bayindir, F. Paiva-Martins, C. Bravo-Diaz, Biomedicines, 10 (2022) 3051.

2. R. Lopes, M. Costa, M. Ferreira, P.G. Santos, C. Catarino, S. Fernandes, A. Santos-Silva, F. Paiva-Martins,
Biochimica et Biophysica Acta - Biomembranes, 1863 (2021) 183727.
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DIPHENYLETHER- AND BIPHENYL-TYPE PHLOROTANNINS
AS POTENTIAL ANTIFUNGAL AGENTS
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Introduction: In recent decades, phlorotannins, isolated from various brown seaweeds as complex mixtures
of phloroglucinol oligomers, emerged as an important class of polyphenols. Phlorotannin crude extracts have
promising biological activity, including antifungal one.1 For this reason, their development as natural
agrochemicals could be a promising strategy to address the growing urgency in managing

phytopathogenic fungi.

Material & Methods: Microwave-assisted extraction of secondary metabolites from four different seaweeds
(F. Vesciolosus, P. palmata, L. japonica, and U. pinnatifida) was performed. Meanwhile pure natural and
nature-derived phlorotannins were synthesized and characterized by spectroscopic methods. Antifungal
activity was evaluated against phytogenic fungi (e.g. P. oryzae, B. cinerea, F. culmorum). Inhibition of spore

germination of P. oryzae was also studied.

Results: Synthesized pure phloroglucinol dimers, namely diphenylethers (diphlorethol, bifuhalol) and
biphenyls (difucol), together with their partially or completely methylated/acetylated derivatives displayed

moderate to good inhibition of mycelium growth and appressorium formation.

Conclusion: The C-O-C connection between the phloroglucinol monomers positively impacted the activity,
as shown by the higher potency of biphenylethers compared to biphenyls. The methylation pattern of
phlorotannins seems to play a key role as well. Differential Scanning Calorimetry experiments to study the

interaction of bioactives with a model fungi phospholipid membrane are underway.

Supported by National Recovery and Resilience Plan (NRRP), Mission4 Component 2 Investment 1.3 -Call for tender
No. 341 of 15/03/2022 of Italian Ministry of University and Research funded by the European Union—
NextGenerationEU, in the frame of the project: Research and innovation network on food and nutrition Sustainability,
Safety and Security (ON Foods).
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TEMPORAL EFFECTS OF GREEN TEA EXTRACT ON POSTPRANDIAL GLUCOSE AND
INSULIN IN HEALTHY SUBJECTS
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Introduction: Metabolic homeostasis is linked to circadian rhythms. Disrupting these rhythms with mistimed
eating can increase the risk of metabolic diseases. Evening carbohydrate consumption increases
postprandial glycaemia more than morning consumption (1). Green tea, high in (-)-epigallocatechin-3-gallate
(EGCG), can reduce postprandial glycaemia but time-of-day effects of green tea extract incorporated into a
starch-based meal remain unexplored. Our review of mammalian cell studies found that (poly)phenols,
including 10 uM EGCG, can restore glucose metabolism via clock components such as BMAL1 (2)(3). We
hypothesized that combining green tea extract with a starchy meal could lower postprandial glucose and

insulin, but the effect could be different in the morning and evening.

Material & Methods: A randomised, double-blind, controlled, crossover study was conducted. Fasted healthy
volunteers (n=14) attended four visits (two at 08:00 and two at 18:00) and consumed either a control (rice) or

test meal (rice with incorporated green tea). Blood glucose and insulin were measured over 3 h.

Results: Green tea extract did not affect postprandial glycaemia but significantly decreased peak insulin after

the morning meal, but not in the evening, highlighting a time-of-day effect.

Conclusion: Green tea polyphenols may influence insulin sensitivity through circadian mechanisms,
independent of carbohydrate digestion and absorption.
References:
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NOVEL DEVELOPMENTS ON THE POTENTIAL APPLICATION OF
PYRANOANTHOCYANINS AS COLORANTS

GIUSTI, M. Monica, VOSS, Danielle, PORRAS GUARDADO, Carlos

Department of Food Science and Technology, The Ohio State University, USA

Giusti.6@osu.edu

Introduction: Since their discovery in the 1990s, pyranoanthocyanins have been considered key contributors
to the enhanced color stability of red wines. Despite their stability, their scarcity in nature and inefficient
production hindered their application as colorants. We explored different approaches to increase

pyranoanthocyanin production efficiency and tested their color and stability to explore their coloring potential.

Material & Methods: Different anthocyanin-rich materials and cofactors were incubated at different ratios,
pH, and temperatures, to form pyranoanthocyanins. Production rates and yields, color, solubility, and stability
in different matrices were evaluated. Alkaline hydrolysis and lactic acid bacteria (LAB) were tested as means

of obtaining the reactants from byproducts of the agro-industry, speed up the reaction and increase yields.

Results: A wide range of PACNs were produced. Hydroxycinnamic acids were effective cofactors for
pyranoanthocyanin formation, particularly after decarboxylation by LAB. Chemical structure, anthocyanin:
cofactor ratios, temperature, and pH affected yields are reaction rates. Pyranoanthocyanins expressed colors
from yellow to purple blue, with molar absorptivities <10X higher than their precursor anthocyanins at pH 3.
Pyranoanthocyanins showed superior stability to bleaching agents, pH, and heat. Interaction with common
food ingredients decreased precipitation. Hydroxyphenyl pyranoanthocyanin solubility greatly depended on

their glycosylation patters, while their hue was mostly impacted by their substitutions in the B and E rings.

Conclusion: Our results show excellent potential for pyranoanthocyanins to serve as versatile food colorants
for. Additional research is under way to continue to increase production efficiency and sustainability.

Supported by: USDA National Institutes of Food and Agriculture, AFRI Project 2022-091221, and state and federal fund
appropriated to OSU, CFAES, Ohio Experiment Station through CFAES Internal Grants Program (Proposal 2022-079).

References:
1. Gomes, V, Mateus, N, de Freitas, V; Oliveira, J; Cruz, L. 2023. Dyes and Pigments, V 220, 111683.
2. Miyagusuku-Cruzado, G; Voss, DM; Ortiz-Santiago, TN; Cheng, Y.; Giusti, MM. 2023. Food Chem. 136705

3. Voss, DM; Miyagusuku-Cruzado, G; Giusti, MM. 2023. Food Chemistry. 403, 134305.
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POLYPHENOLS AND FOOD PROCESSING: THE CRITICAL POINTS
XIAQ, Jianbo
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Polyphenols are widely distributed in natural and processed food. Thermal processing, irradiation,
fermentation, high pressure, microwave, and drying are several popular food processing methods.
Polyphenols are instable in food processing, which easily degrade and react with other components because
of their polyhydroxy characteristic. Traditional and advanced technologies have been used to characterize
the stability of polyphenols. The main influence factors of stability of polyphenols included pH, temperature,
light, oxygen, enzymes, metal ions, and biomacromolecules. Besides, thermal processing greatly promoted
the degradation of polyphenols. Thermal degradation mechanisms and products of some polyphenols, such
as quercetin and dihydromyricetin, have been intensively demonstrated. Nevertheless, the structural changes
of polyphenols caused by food processing, may lead to different bioactivities from the obtained results based

on unprocessed polyphenols.

Therefore, to maximize the beneficial effects of polyphenols ingested by human from processed food, the
stability of polyphenols in food processing must be thoroughly investigated to assess their real bioactivities.
In addition, some available technologies for improving the stability of polyphenols in food processing have

been proposed.

Supported by: Ramén y Cajal grant (RYC2020-030365-) and Xunta de Galicia for supporting the program (Excelencia-
ED431F2022/01).
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POLYPHENOLS AND FERMENTED FOOD: THE OPTIMIZATION
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Introduction: Phenolics metabolism by lactobacilli has been somewhat elucidated, but comprehensive
information on the physiological and ecological implications of such pathways, as well as the role of specific
enzymes within the microbiome of fermented plant foods, remains limited. Although it is reasonable to
complete the deciphering of the mechanisms regulating these secondary metabolisms at the level of pure
cultures, it is even more urgent and worthwhile to dissect these pathways at the level of meta-communites
under food-like conditions to allow the optimal design of complex microbial processes. Indeed, fermented
foods are the result of complex microbial consortia, likely undergoing a long fermentation that reflects a
distinctive microbial succession over time.

Material & Methods: First, the effect of complex mixtures of phenolics on the phenome of lactic acid bacteria
in terms of their ability to utilize 190 carbon sources was investigated in simplified model systems. Then,
sauerkraut was selected as a second model system to uncover not yet disclosed correlations between
microbiome composition and phenolic compounds occurring throughout sauerkraut spontaneous
fermentation. Finally, the efficacy of two novel starter-assisted sauerkraut fermentations was investigated in
comparison to spontaneous fermentation and correlated with the phenolic profiles.

Results: In simplified model systems simulating food-like conditions, the metabolism of phenolic compounds
had physiological significance for lactic acid bacteria and implications for their overall phenome. Using
sauerkraut fermentation as a model system, we pioneered the correlation of changes in the phenolic profile
with changes in the microbiome. Annotated genes related to phenolic metabolism were found in many core
species throughout the process. Correlations between microbiome composition and phenolic profile may
provide new clues for sauerkraut biotechnology, helping to identify novel metabolic drivers that enhance
potential sauerkraut functionalities. These considerations have strong relevance for the selection of microbial
starters and the management of fermentation processes.

Conclusion: Understanding and managing the phenolics metabolism in the context of mixed cultures is
challenging because of the multiple variables and players involved in regulating such intricate metabolic
pathways. To address this new challenge, it is necessary to correlate the profile of phenolics with microbiome
specifications. The current framework is still very fragmented, but its completion will allow the development
of effective targeted fermentation strategies.

References:
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POLYPHENOL-PROTEIN INTERACTIONS IN PIGMENTED CEREALS - A CLEAN-LABEL
APPROACH TO TAILOR STARCH VISCOSITY
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Starch improves food properties, but chemical crosslinking is commonly required to enhance its resistance to
high shear, temperature and acidity. However, chemically modified starches are not considered “clean-label”
ingredients. Polyphenols interact with cereal proteins to enhance starch viscosity, implying their role as
crosslinkers. The nature- whether covalent and/or non-covalent- and extent of their interactions as affected

by polyphenol and protein classes remains unclear.

The effect of polyphenol-protein interactions in pigmented and non-pigmented rice and sorghum on pasting
viscosity was studied in the presence of chemical agents and different pH environments. Molecular weight

and size, and secondary and tertiary structures of polyphenol-protein complexes were also investigated.

Viscosity development and protein structure were influenced by polyphenol class and concentration. Phenolic
acids did not affect these properties. Anthocyanins in purple rice crosslinked with glutelin, enhancing its
viscosity in neutral and acidic environments. Hydrogen bonding and hydrophobic interactions between 3-

deoxyanthocyanins/proanthocyanidins and prolamin stabilized the viscosity of black sorghum.

Polyphenol-protein interactions in pigmented cereals enhanced and stabilized starch viscosity similar to that
of chemically crosslinked starch, demonstrating their potential as clean-label ingredients. Polyphenol class
and concentration influenced protein structural changes, offering a potential tool to tailor starch viscosity for

desired functionality, with additional health benefits.

Supported by: National Institute of Food and Agriculture/USDA Award Number 2023-67017-39863.
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EXTRACTION OF PHENOLIC COMPOUNDS FROM PERILLA FRUTESCENS USING
CHOLINE CHLORIDE - BASED DEEP EUTECTIC SOLVENTS
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Introduction: Perilla frutescens, an annual herb, with green or purple leaves, rich in antioxidants, serve as
both a natural coloring agent and a preservative in food, particularly for vegetables and fruits. Additionally,
the plant has historical use in traditional medicine, addressing ailments like food poisoning, allergies, colds

and depression.

Material & Methods: The extracts were obtained from two species of P. frutescens, sourced from the Genetic
and Vegetal Resources Bank (GVRB) in Buzau, Romania, using Microwave-Assisted Extraction (MAE) and
various systems of Deep Eutectic Solvents (DES) based on choline chloride (ChCl). The total polyphenol
content in the plant matrix was determined using the Folin-Ciocalteu method, and the antioxidant activity of
the extracts was assessed through the 1,1-diphenyl-2-picrylhydrazyl (DPPH) spectrophotometric method.

Results: The studies conducted on the extracts obtained with DES have demonstrated that they extracted
significant amounts of biologically active compounds, such as phenclic acids and flavonoids from P.

frutescens.

Conclusion: The findings affirmed that the proposed synergy between the MAE method and DES could offer
a highly efficient alternative for the sustainable and environmentally friendly extraction of phenolic compounds

from plant sources, thereby opening avenues for innovative industrial applications.

This work was partially supported by ADER grant 5.2.1. - Conservation and valorization of the genetic heritage of
aromatic and medicinal species that can be cultivated on the territory of Romania.
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COLLAGEN BIOMATERIALS
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Introduction: Aiming at driving circular economy approaches in the food value chain, this study focuses on
valorization of sea urchin waste towards the development of functional collagen-based scaffolds added with

polyhydroxynaphthoquinones (PHNQs), a class of small polyphenols found in sea urchins tests and spines.

Material & Methods: composite biomaterials were produced by lyophilization of collagen suspension added
with PHNQ. Resulting scaffolds were characterized in terms of structural features (SEM), degradation kinetics
and antioxidant activity (ABTSx+). A computational approach (Tight Binding Molecular Dynamics) was
performed to evaluate the PHNQ-collagen interaction. Biocomposites were also tested for cytotoxicity with

normal human dermal fibroblasts (NHDF).

Results: Through characterization and evaluation, this study demonstrates that the incorporation of PHNQs
into collagen scaffolds enhances stability, reduces degradation rates, and preserves antioxidant activity of
PHNQ. The computational analysis suggests that the strengthening of the collagen structure in the
biocomposites occurs through inter-molecular crosslinking with Spinochrome A, one of the main PHNQ

present. Cells exposed to collagen and PHNQs were shown to be viable.

Conclusion: These findings suggest that composite scaffolds have the potential to address the need for
effective wound healing biomaterials, offering a synergistic combination of regenerative and

antioxidant properties.

Supported by: Italian MIUR, grant number 2017FNZPNN (BRITES, PRIN 2017) and by the Cariplo Foundation, grant
number 2019-2169 (CIRCULAr, Bando Economia Circolare 2019).
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POLYPHENOLS IN ONCOTHERAPY: MOVING FORWARD FROM THE BENCH
TO CLINICAL APPLICATIONS
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Polyphenols, despite their potent bioactivity in vitro, often exhibit poor bioavailability in vivo due to factors
such as limited absorption, rapid metabolism, and extensive excretion.

Efficacy is another pivotal aspect when considering polyphenols as therapeutic agents in cancer. Their anti-
cancer effects have been demonstrated in preclinical studies, showcasing their ability to induce cell cycle
arrest, promote apoptosis, inhibit angiogenesis, and suppress metastasis. These effects are mediated
through a variety of molecular targets and signaling pathways, such as (but not limited to) the inhibition of
NF-kB and PI3K/Akt pathways, modulation of oxidative stress, and interaction with cell surface receptors.
Clinical studies, although fewer in number, have also provided evidence supporting the potential benefits of
polyphenols in cancer therapy. However, the translation of preclinical findings into clinical success remains
challenging due to issues related to bioavailability, dosing, and the complexity of cancer as a multifactorial
disease. To overcome these challenges systems aiming to enhance stability, absorption, and targeted
delivery of polyphenols have been developed, including e.g., nanoparticles, liposomes, micelles, or
conjugation with carrier molecules.

Nevertheless, there is a lack of correlation between in vitro effective concentrations versus in vivo
bioavailability. In vivo, the main underlying mechanisms responsible of the anticancer effects elicited by PFs
may not necessarily imply a direct interaction between the polyphenol molecule and the cancer cell. For
instance, pterostilbene or curcumin, by interfering with the physiological (stress-related) adenohypohysis-
adrenal axis inhibit tumor growth indirectly.

The integration of advanced delivery systems with polyphenol-based therapies represents a promising frontier
in oncotherapy. By addressing the limitations of bioavailability and optimizing the delivery to specific cancer
cells, there is potential to enhance the efficacy of polyphenols, offering a safer and more effective alternative
to conventional treatments. Future research in this domain is likely to focus on further elucidating the
molecular mechanisms of action of polyphenols, optimizing delivery systems for clinical application, and

conducting comprehensive clinical trials to validate their therapeutic potential in cancer treatment.
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ANGIOGENESIS AS A TARGET OF DIETARY (POLY)PHENOLS
AND THEIR DERIVED METABOLITES
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Angiogenesis is a normal physiological process regulated by a plethora of molecules (growth factors or
cytokines) and a range of cells (endothelial and immune cells). Pathological states, including atherosclerosis
or cancer are characterized by abnormal high level of pro-angiogenic factors, promoting neovascularization
of atherosclerotic plaques and tumor growth. Current evidence invokes plant-based diets, rich in dietary
(poly)phenoals, as an interesting approach to target angiogenesis against its associated chronic complications.
A traditional (and still persistent) inaccurate perspective is to consider dietary (poly)phenols as the main
responsible for the benefits of angiogenesis modulation. Nevertheless, it is difficult to rationalize their
biological effect given the low concentrations detected in human and animal plasma. The idea of the role of
dietary (poly)phenols as precursors of microbial and(or) phase-Il metabolites redirects the focus to the
circulating molecules, which might interact with pivotal targets (i.e., endothelial cells) involved in angiogenesis
modulation. The metabolism of (poly)phenols, at the intestinal level, determines whether these compounds
undergo microbial metabolism to form microbial metabolites (urolithins and equol) or are detected in their
original form (i.e., flavanones) for hours before suffering further metabolism. Conjugation with sulfate or
glucuronic acid is the major pathway of phase-II metabolism of these compounds, which are stable molecules
detected in the bloodstream. There is a limited number of studies whose design follows the standards of
excellence established elsewhere to determine the effect of these metabolites on angiogenesis. Hence,
glucuronides and sulfates of hesperetin, urolithins and equol (0.1 — 15 uM) modulate endothelial migration
and tubulogenesis in relevant human endothelial cellular models targeting key pathways (i.e., TNF-a. and
VEGF).

Do these results indicate that the role of dietary (poly)phenols regarding angiogenesis modulation is to act as
precursors of circulating active metabolites? An exception comes across with curcuminoids, which can reach
systemic tissues (when administered with a (poly)phenolic cocktail) at relevant concentrations, most likely
due to a conjugation-saturation mechanism. These curcuminoids, at plausible in vivo conditions, inhibit
processes related to angiogenesis via interaction with the VEGFR2 pathway. These studies are a step forward
in establishing a link between dietary (poly)phenols and cardiovascular health. This has a particular interest
regarding the microbial metabolites (i.e., urolithins and equol) based on the variable capacity of humans to
form these microbial metabolites.

Supported by: The grant Ramén y Cajal (RyC2021-032111-1) and by the grant CNS2022-135253 funded by the
MCIN/AEI/10.13093/501100011033 and by the “European Union NextGenerationEU/PRTR” programs.
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FLAVONOIDS AND CRITICALLY ILL PATIENTS:
FROM EXPERIMENTAL STUDY TO CLINICAL PRACTICE
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Flavonoids are chemical compounds with a polyphenolic structure from the polyphenol group. They have
many properties that can be used in medicine, including inflammatory diseases, viral infections, and cancer.
Flavonoids also possess strong anti-oxidative and anti-apoptotic properties. Experimental studies
documented that flavonoids inhibited inflammatory response by reducing the production and release of the
pro-inflammatory mediators such as cytokines (TNF-a - tumour necrosis factor alpha, IL-1B, IL-6, IL-17 -
interleukins 18, 6 and 17), activity of NF-kB, COX2 and iNOS (cystolic nuclear factor kB, cyclooxygenase 2
and nitric oxide synthase, respectively). Additionally, flavonoids reduce the release of HMGB1 (the high
mobility group box 1 protein), which acts as a damage-associated molecular pattern (DAMP) regulating
severity of inflammation and immune response through different receptors or direct uptake. Flavonoids acts
as a strong free radical scavengers reducing production of reactive oxygen species (ROS) and iNOS activity.
They are able to modulate immune activity in different pathways that affect immune cells, especially
lymphocytes and macrophages. Based on their properties, flavonoids can be used as the adjuvants in the
treatment of several diseases.

Xanthohumol (Xn) is the main flavonoid found in beer to which it provides the aroma and bitterness. It is
extracted from female inflorescences of hop cones (Humulus lupus). Xanthohumol is a safe, well-tolerable
and non-toxic substance, and no serious adverse effects were reported in humans. The pharmacokinetic
study after a single oral dose of Xn showed no side effects in healthy humans aged below 35. Study with
healthy adult volunteers showed only minor gastrointestinal disorders such indigestion, decreased appetite
or slight abdominal pain after intake of Xn at a dose of 24 mg daily for eight weeks. Recent study documented
the beneficial effect of Xn in critically ill COVID-19 patients. Administration of Xn at the dose of 1.5 mg per kg
of body weight three times daily reduced inflammatory response, which significantly improved clinical course
and decreased mortality ratio. Based on these results we used Xn as the adjuvant therapy in septic shock
patients, and the results were also promising. Xanthohumol also improves clinical course in patients treated
for critical pulmonary fibrosis. It across through blood brain barriers, which can reduce neuroinflammation.
Xanthohumol inhibits CD3+CD25+ and CD3+CD69+, and increases activity of natural killers cells in septic
shock patients. It is non-toxic and well tolerated in critically ill patients. Based on its effect we speculate that
Xn could be a very promising adjuvant therapy in many severe diseases.
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Introduction: In the pursuit of the objectives of sustainable development, biodegradable materials from
renewable resources represent the best alternative to plastics. Therefore, the general objective of this work
was to develop bio-based active (antioxidant), and intelligent (pH-responsive) films obtained from
polysaccharides (agar and pullulan) incorporating pomegranate anthocyanins to guarantee the food safety of
fresh salmon.

Material & Methods: The identification of the main anthocyanins present in pomegranate was performed by
UHPLC/ESI-QTOF-MS. FTIR, RAMAN, XRD, DSC and TGA analyses were also performed. The pH-
responsive colour change of the films was evaluated. Finally, fresh salmon was wrapped with the films, being
their colour monitored over time.

Results: Cyanidin 3-O-glucoside was identified as the major anthocyanin present in pomegranate. Pullulan
films showed to be more flexible, while agar films were more resistant to folding. Pullulan films presented best
barrier properties and agar films were more. When fresh salmon was wraped with the films, their initial pink
color turned to light green as the salmon began to putrify with the corresponding pH increase, due to changes
in the anthocyanins molecular structure.

Conclusion: Pullulan- and agar-based active and intelligent films were developed, which can be used to
package fresh salmon, allowing the monitoring of its feshness.

Supported by: Fundagéo para a Ciéncia e a Tecnologia, Portugal (DL57/2016/CP1354/CT0010).
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Introduction: Wound dressings should support mechanical stress, absorb exudate, reduce bleeding, prevent
infection/inflammation. Commercial dressings cannot offer all these features. Polyphenols have anti-
inflammatory, antioxidant antibacterial properties and can be obtained from agri-food byproducts. The aim of

the project is the combination of polyphenols with keratin to obtain sustainable active dressings.

Material & Methods: Keratin was extracted from discarded wool, electrospinning/3D printing were explored
to obtain porous matrix. Polyphenols were obtained from agri-food byproducts using green routes.
pH/composition of the functionalization solutions were designed to maximize electrostatic attraction between
keratin and polyphenols. Samples were characterized through FTIR spectroscopy, Folin&Ciocalteu test, zeta
potential and SEM-EDS. Anti-oxidant activity was validated by verify the survival of fibroblasts under oxidative

stress conditions.

Results: Keratin mats were obtained from wool-derived keratin through green processes. Active polyphenols
were obtained from local byproducts. Polyphenols were loaded onto keratin fibers through green procedures.
Polyphenols maintained their redox activity after grafting. Their antioxidant activity was confitmed by the high

survival reate of cells exoposed to oxodative stress.

Conclusion: The use of polyphenols as active ingredients in wound dressings is a promising strategy for the

obtainment of innovative, green, and low-cost dressings for the treatment of wounds.

This work was carried out within the PROTECTED project (P2022XT785) financed by the European Union through the
Next GenerationEU plan, Mission 4, Component C2, Investment 1.1. as part of the PRIN 2022 PNRR Call (D.D. 1409 of
14/09/2022) of the Italian Ministry of University and Research (MUR).
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CONTRIBUTION OF (POLY)PHENOLS IN THE MODULATION OF INTESTINAL
PERMEABILITY: TARGETING MECHANISMS AND CLINICAL TRIALS
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(Poly)phenoals (PPs) (e.g., flavonoids, phenclic acids) are secondary metabolites commonly distributed in the
kingdom of plants and widely consumed within the human diet. Several in vitro and in vivo studies support
the role of PPs in the modulation of numerous metabolic and functional activities such as inflammation,
oxidative stress, vascular function, lipid profile. Recently, PPs have been evaluated as promising protective
factors and regulators of the intestinal barrier function and permeability, thus by preventing several
pathological and dysfunctional conditions.

However, at present, the exact mechanisms linking PPs with the intestinal epithelial barrier function have not
yet been established. Putative effects of PPs on IP at different physiological levels seems to include: 1)
intraluminal level, through the modulation of microbiota composition, endotoxin and/or short chain fatty acids
production, redox status, and dietary component absorption and/or activity; 2) intracellular level, through the
regulation of expression of membrane proteins such as tight junction, adherens junction, gap junction, and
desmosome proteins, upregulation of kinases and nuclear factor erythroid 2-related factor 2, and
downregulation of nuclear factor kappaB and toll-like receptor 4; 3) systemic level, by maintaining the
functionality of immune system and the regulation of inflammatory processes (toward a reduced pro-
inflammatory status).

Very few clinical trials have been carried out investigating the impact of PPs in the modulation of IP. In this
context, the MaPLE project (Microbiome mAnipulation through Polyphenols for managing gut Leakiness in
the Elderly) has been developed with the aim to test the hypothesis that changing the diet of older subjects
with established enhanced IP by increasing their PPs consumption can alter the intestinal microbial
ecosystem in a way that is beneficial for intestinal barrier function, resulting in reduced IP and decreased
translocation of inflammogenic bacterial factors from the digestive tract into the bloodstream. To this aim, a
randomised, controlled, crossover intervention trial was performed. Sixty-six subjects (aged = 60 y) with
increased IP based on serum zonulin levels, were randomly allocated to one of the two arms of the
intervention consisting of a control diet (C-diet) vs a PP-rich diet (PR-diet). Each intervention was 8-week long
and separated by an 8-week wash out period. Overall, PR-diet reduced serum zonulin levels, an indirect
marker of IP, particularly in women and in subjects with high initial zonulin levels, who also experienced
reductions in diastolic blood pressure and blood glucose levels. Further, a significant reduction in faecal and
serum calprotectin (marker of indicative of intestinal and systemic inflammation), and a significant increase in
zonula occluden (marker of epithelial integrity) was observed. In addition, PR-diet increased fibre-fermenting
and butyrate-producing bacteria reinforcing the interaction between fiber, PPs, and gut microbiota activity.
These bacteria were negatively correlated with the markers of inflammation, indicating a link between gut
bacterial composition and inflammatory status. Further, findings revealed a positive association between
serum zonulin and blood DNAemia, suggesting that paracellular permeability of epithelial and endothelial cell
layers may facilitate bacterial translocation into the bloodstream. Finally, the PR-diet intervention significantly
reduced serum zonulin and interleukin-6 levels in subjects with higher blood DNAemia, with trends towards
reductions in bacterial DNAemia, BMI, and TC/HDL ratio. Collectively, these results indicate that PPs and a
PR-diet may be a promising approach for managing IP and related factors such as inflammation,
and gut function.
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CARDIOSE®, A NATURAL FLAVONOID WITH POTENTIAL HEALTH BENEFITS
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Introduction: Flavonoids are bioactive compounds found in plants, especially abundant in citrus fruits, which
are one of their main dietary sources. Each citrus species contains specific flavonoids, Hesperidin being
predominant in sweet oranges (Citrus sinensis). Hesperidin is well-known for its health-promoting effects, due
to its antioxidant and anti-inflammatory properties. Hesperidin is a chiral molecule that exists in two isomeric
forms (2S and 2R), but only the 2S- isomer is present in nature. Cardiose® is 2S-Hesperidin. Cardiose® is
much more bioavailable as compared to the synthetic hesperidin preparations existing in the market.

Material & Methods: Randomized, placebo-controlled, double-blind, parallel group clinical trial was carried
out. At the designed points, flow-mediated dilation, blood pressure, metabolic variables, and adhesion
molecules were quantified on plasma samples according to standard procedures.

Results: Cardiose® has been studied for its beneficial effects on cardiovascular health, physical performance
and digestive health. Available evidence highlights the potential of 2S-Hesperidin as a functional ingredient
for promoting overall health, particularly decreasing cardiovascular disease risk factors. Various human
intervention studies with Cardiose® have shown that this ingredient improves endothelial function, thereby
enhancing arterial flexibility. Additionally, it can down-regulate endothelial adhesion molecules involved in
arterial inflammation (sVCAM-1 and sICAM-1). Consequently, due to its endothelial effects Cardiose®
supplementation may also contribute to the reduction of blood pressure.

Conclusion: The positive effect on endothelial function and the regulation of systolic blood pressure show
the ability of Cardiose® to promote cardiovascular health. Additional studies are expected to be completed in
the following years to apply the outstanding properties of this natural ingredient in new application areas, such
as healthy ageing.
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FOOD-DERIVED EXTRACELLULAR VESICLES AS NANOCARRIERS OF BIOACTIVE
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Extracellular vesicles (EVs) are lipid bilayer-delimited nanoparticles (= 50-200 nm) that are naturally secreted
by almost all types of cells, serving various functions, including intercellular communication. EVs transport
different biomolecules (i.e., proteins, sugars, RNAs, vitamins, etc.). EVs are present in all kingdoms of life
and can be isolated from mammalian, plants or microorganisms. Some EVs seem to have good
pharmacological properties including high biocompatibility, reduced toxicity, ability to cross biological barriers,
or long half-life in circulation. For this, they have been proposed as therapeutic molecules and as vehicles for
the encapsulation and delivery of bioactive molecules, providing resistance to degradation and enhancing

their stability.

We here aim to evaluate the use of food-derived EVs from both mammalian and plants for the therapeutic

delivery of bioactive molecules for biomedical applications.

EVs were isolated from bovine milk and edible plants (i.e., broccoli), using a combination of different methods,
loaded with bioactive compounds and then characterized. The stability within the gastrointestinal tract and
the uptake by different cell lines were evaluated. The delivery to tissues —when administered orally or

systemically— was assessed in rodent models.

Although several obstacle and challenges for the clinical use of EVs still exists, food-derived EVs seems to
be good sources for the isolation of biocompatible EVs with low toxicity and scalability potential and could

open new therapeutic alternatives for the oral delivery of biomolecules with pharmacological potential.

Supported by:
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2. PID2022-1431000B-100 funded by MICIU/AEI/ 10.13039/501100011033 and “ERDF A way of making Europe”,

17t World Congress on Polyphenols Applications 2024 - September 19 - 20, 2024 50



RESVERATROL/OMEGA-3 FATTY ACIDS ASSOCIATION: INNOVATIVE NUTRACEUTICALS
TO COUNTERACT OCULAR DISEASES

DELMAS, Dominique 23

1 Université de Bourgogne, 21000 Dijon, France
2INSERM Research Center U1231- Cancer and Adaptive Immune Response Team, Bioactive Molecules
and Health Research Group, 21000 Dijon, France
3 Centre de Lutte contre le Cancer Georges Francois Leclerc Center, 21000 Dijon, France

dominique.delmas@u-bourgogne.fr

Among polyphenols with interesting biological properties in terms of human health, resveratrol, a
trihydroxystilbene, has been able to show numerous beneficial effects both in vivo and in preclinical/clinical
studies in various pathologies such as cardiovascular pathologies, cancers, inflammatory or even
degenerative diseases. In this way, resveratrol could help to fight the main molecular events of ocular
pathologies through its antioxidant power, as well as its anti-inflammatory and anti-angiogenic properties.
Similarly, poly-unsaturated fatty acids, and more particularly omega-3 fatty acids (O3FAs) have attracted
interest to counteract ocular diseases and more specifically age-related macular degeneration (AMD). This
eye disease, which is the leading cause of irreversible blindness in industrialized countries among people
over the age of 50, is characterized by damage to the central part of the retina, the macula. Despite
therapeutic advances thanks to the use of anti-vascular endothelial growth factor (VEGF), many resistance
mechanisms have been found to accentuate the visual deficit. In this context, we have studied whether a
formulation called Resvega® (RGA) (laboratoires Théa) containing trans-resveratrol and two O3FAs,
eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), was able to counteract AMD pathology.

Our results highlight that RGA significantly reduced laser-induced choroidal neovascularization (CNV) in mice
and a proteomic approach confirmed that RGA could counteract the progression of AMD through a pleiotropic
effect targeting key regulators of neoangiogenesis in retina cells in vivo. These events were associated with
an accumulation of resveratrol metabolites within the retina. A molecular analysis revealed that RGA, inhibited
VEGF-A secretion in vitro by disrupting the dissociation of the VEGF-R2/Cav-1 complex into rafts and
subsequently preventing MAPK activation. Subsequently, we observed the phosphorylation inhibition of the
inhibitor of NFkB, IkB, which can bound NFkB dimers and sequester them in the cytoplasm. Moreover, DNA
ChIP analysis reveals that this combination prevents the interaction between AP-1 and vegf-a and vegf-r2
gene promoters. Very interestingly, we highlight that RGA could prolong the anti-angiogenic effect of
Avastin®, which is an anti-VEGF agent typically used in clinical practice.

Furthermore, recent resultst from a clinical study in patients with intermediate AMD suggest a beneficial effect
of this RGA for slowing the progression of AMD. Further investigations in human are necessary to collect
statistically significant data and to provide recommendations.

This work was supported by grants from the ANRT N°2021/1248 and ANRT N°2016/0003, by a French Government
grant managed by the French National Research Agency under the program “Investissements d’Avenir’, reference ANR-
11-LABX-0021, the Conseil Régional Bourgogne, Franche-Comte (PARI grant), the FEDER (European Funding for
Regional Economic Development) and Laboratoires Thea, Clermont-Ferrand, France
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Cellular senescence is characterized by a stable cell proliferation arrest and the establishment of a secretory
phenotype in normal cells in response to intrinsic and extrinsic stimuli. It is associated with chronological

aging and as a response to environmental stressors.

Expanding knowledge about the role of senescence in physiological contexts and disease processes has led
to the development of drugs targeting the harmful effects of cellular senescence as a therapeutic approach.
Senotherapeutics can be classified into two categories: senolytics, which selectively eliminate senescent
cells, and senostatics (or senomorphics), which inhibit, reverse, or prevent aspects associated with

cellular senescence.

The most studied combination therapy involves dasatinib and quercetin, a natural polyphenol that targets the
BCL-2 and PI3K/AKT signaling pathways. The various pharmacological mechanisms described for
polyphenols suggest that others may also have senotherapeutic effects, which has been the focus of our

recent work.
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TARGETING SENESCENCE WITH AN EXTRACT OF SALVIA HAENKEI EXTENDS LIFESPAN
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Introduction:The accumulation of senescent cells within tissues is a driver of organismal aging, and
pharmacological interventions that blunt their impact can exert beneficial effects on longevity and healthspan.
Botanical extracts represent a treasure trove of molecules for investigation as senotherapeutics. We
previously discovered that Salvia haenkei extract displayed anti-senescence properties in vitro. Here, we

studied its anti-aging potential in vivo.

Materials & Methods: A standardized, polyphenol-rich extract of Salvia haenkei (Haenkenium (HK); 0.5
mg/kg) was administered to 20-month-old C57BL/6 mice in drinking water (N=48 treated mice; N=37 matched
untreated controls). Molecular and immunohistochemistry analyses of senescence markers were performed
on mice treated for 4 months. Analysis of the composition of HK revealed the main phytoconstituents which

were assessed in vitro for their anti-senescence properties and mechanisms of action.

Results: HK significantly extended the median lifespan of mice, improved muscle, skin and kidney health,
and reduced tissue signatures of inflammation, fibrosis and senescence. Luteolin was identified as a
constituent of HK with senomorphic properties and was shown to disrupt the binding of p16 to Cyclin
Dependent Kinase 6 (CDKG).

Conclusion: Administration of HK promotes longevity in mice, reduces age-induced senescence and disrupts
the p16-CDKG interaction.

This work was supported by an IBSA Institut Biochimique SA grant, the Swiss National Foundation—SINERGIA
CRSII5_202302/2 grant, Fondazione Umberto Veronesi (Fellowship 2022), and the European Union’s Horizon 2020
research and innovation program under the Marie Sklodowska—Curie grant agreement no. 101034319 and from the
European Union—-NextGenerationEU.
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DIETARY EFFECTS OF PEANUT SKIN EXTRACTS (PSE) ON HEPATIC ENERGY RESERVES
AND FUNCTION IN MICE FED A LONG-TERM ATHEROGENIC DIET.

TOOMER, Ondulla

Food Science & Market Quality & Handling Research Unit, Agricultural Research Service,

U.S. Dept. of Agriculture, United States of America

Ondulla.Toomer@usda.gov

Supplementation with 1% peanut skin extract in mice fed an atherogenic diet reduced hepatic total cholesterol
and improved growth in young mice. Hence, we aimed to determine the hepatic effects of supplementing an
atherogenic diet with 2% PSE. Forty adult male mice were assigned to 4 treatments for 16-weeks: 1) control
(Con), 2) Con + 2% PSE (Con-PS, 3) Atherogenic diet (57BB), 4) 57BB + 2% PSE (57BB-PS). Body weights
(BW) were measured bi-weekly. At termination blood and liver samples were collected for analysis. All data
were analyzed for variance at P < 0.05. The 57BB and 57BB-PS mice had significantly reduced BW relative
to the controls (P < 0.0001). Hepatic total cholesterol and C-reactive protein (CRP) was elevated in 57BB and
57BB-PS mice, with highest levels in 57BB-PS mice (P < 0.0001). Hepatic glycogen was reduced in 57BB
and 57BB-PS mice relative to the other treatments (P < 0.0001). Hepatic alanine aminotransferase (ALT)

activity was elevated in 57BB mice as compared to the controls (P < 0.0001.

These results suggest that 2% PSE supplementation does not improve hepatic function when fed an

atherogenic diet. Additional studies are warranted to better discern the dietary effects on energy metabolism.

Toomer, O.T., Vu, T., Pereira, M. and Williams, K. J. Funct. Foods. 2019; 55:362-370.

17t World Congress on Polyphenols Applications 2024 - September 19 - 20, 2024 54



ONE-WEEK DAILY CONSUMPTION OF HYDROXYTYROSOL MODULATES CIRCULATING
MIRNAS TRANSPORTED IN EXOSOMES IN HEALTHY VOLUNTEERS
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1 Laboratory of Epigenetics of Lipid Metabolism, Instituto Madrilefio de Estudios Avanzados (IMDEA) Food,
CEI UAM + CSIC, Madrid, Spain
2 Laboratory of Functional Foods, IMDEA Food Institute, CEI UAM + CSIC, Madrid, Spain
3 Department of Molecular Medicine, University of Padova, Padova, Italy
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Introduction: Hydroxytyrosol (HT), a phenolic compound from extra virgin olive oil, is linked to several
beneficial properties. Extracellular vesicles (EVs) are lipid bilayer-delimited nanoparticles that are naturally
secreted by almost all types of cells to establish intercellular communication. microRNAs (miRNAs) —small
non-coding RNAs with important roles in gene expression regulation— can be transported in EVs. It has been
reported that HT consumption can affect tissue miRNA expression, but information on circulating miRNAs is
scarce. Therefore, our objective was to determine whether HT supplementation influences blood EV secretion

and whether it modulates the expression of miRNAs transported by EVs.

Material & Methods: A double-blind, randomized, placebo-controlled study with healthy participants was
carried out. Participants received a week of daily supplementation with 25mg of HT or placebo. Blood was
obtained before and after the study. EVs from plasma were isolated and characterized and miRNA profiled
by RNA-seq.

Results: Results showed that HT supplementation did not modify the number of circulating EVs. However,
the expression of certain miRNAs transported in these EV's were modulated by HT consumption. Gene target

prediction for these miRNAs suggests their involvement in relevant biological functions.

Conclusions: HT supplementation does not affect the release of EVs but modulates transported miRNAs.

Supported by:

1. Consorcio CIBER de la Fisiopatologia de la Obesidad y Nutricién (CIBERObn) (CB22/03/00068), Instituto de Salud
Carlos Il (ISCIll), Madrid, Spain.

2. PID2022-1431000B-100 funded by MICIU/AEI/ 10.13039/501100011033 and “ERDF A way of making Europe”,

3. RYC2022-002906-C funded by MICIU/AEI /10.13039/501100011033 and FSE+.s
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FORMATION, ANALYSIS, AND VALORISATION POTENTIAL OF ENZYMATIC OXIDATIVE
COUPLING PRODUCTS OF HYDROXYCINNAMOYLAGMATINES FROM BARLEY
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Laboratory of Food Chemistry, Wageningen University & Research, Wageningen, The Netherlands

wouter.debruijn@wur.nl

Introduction: Barley (Hordeum vulgare) produces hydroxycinnamoylagmatines (HCAgms) whose oxidative
coupling products have been suggested to be antimicrobial. Our aims were to study oxidative coupling of
HCAgms and develop methods for analysis of coupling products, determine HCAgm composition in beer

brewing by-products, and explore HCAgms’ antimicrobial activity.

Material & Methods: We performed enzymatic oxidative coupling with coumaroylagmatine, feruloylagmatine,
and sinapoylagmatine in model systems. Several HCAgm dimers were purified and identified by NMR and
HRMS. Additionally, HCAgms in barley-derived beer brewing by-products were characterised by UHPLC-MS.

Results: The oxidative coupling reactivity of HCAgms followed the order sinapoylagmatine >
feruloylagmatine > coumaroylagmatine. The main linkage types of dimeric coupling products were identical
to those naturally present in Hordeum species, namely 4-O-7'/3-8', 2-7'/8-8', and 8-8'/9-N-7".[1,2] Upon
analysis of beer brewing by-products, we found that diversity of HCAgms was much larger than previously
reported. Additionally, preliminary experiments indicated that oxidative coupling can increase the

antimicrobial activity of HCAgms.

Conclusion: We developed methodologies for biomimetic formation and analysis of naturally occuring
HCAgm coupling products. Our mechanistic insights into oxidative coupling and preliminary antimicrobial
activity results are openings for further investigation of HCAgms’ effects on human health and potential for

industrial valorisation of beer brewing by-products.

This research received funding from the Netherlands Organization for Scientific Research (NWO) by an NWO Graduate
School Green Top Sectors grant (no. GSGT.2019.004).
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STRATEGIES TO OVERCOME RESISTANCE IN PHYTOPATHOGENIC FUNGI USING
MULTITARGET NATURAL AND NATURE-INSPIRED STILBENOIDS
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Introduction: Phytopathogenic fungi heavily affect crop production worldwide, thus representing a serious
threat for food security and availability1. Moreover, intensive monoculture cropping and treatment by
fungicides with a single-site mechanism of action contribute to the emergence of resistant strains2. For their
high diversity and versatility, natural products are considered the first step towards the developement of new
biofungicides. Among them, stilbenoids, as phytoalexins overexpressed from plants in response to stress
conditions3, represent suitable substrates for the obtainment of multitarget agrochemicals, potentially able to

limit the onset and spread of fungicide resistance.

Material & Methods: The reported stilbenoids were synthesized, purified and chemically characterized. The

fungicide activity was evaluated as micelyum growth inhibition on P. oryzae (wild-type and resistant strains).

Results: Resveratrol, its methylated derivatives, and the corresponding dimers were prepared by chemical
or chemoezymatic protocols, resulting in a small collection of multitarget compounds, based on the stilbenoid
core. Natural deoxyrhapontigenin resulted as the best potential antifungal agent, inhibiting the mycelium

growth by 60-80%, both on wild-type and resistant strains.

Conclusion: A collection of stilbenoid-derivatives was prepared and tested as multitarget antifungal agents.
Further efforts are needed to improve the activity profile of the most promising compounds, especially against

resistant strains.

References:
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PHENOLIC PROFILE AND ANTIOXIDANT ACTIVITY OF WASTEWATER AFTER ALKALINE
HEAT TREATMENT OF PIGMENTED CORN VARIETIES

ARRIAGA GONZALEZ, Itandehui; MENDEZ LAGUNAS, Lilia Leticia; RODRIGUEZ RAMIREZ, Juan;
AQUINO GONZALEZ, Laura Victoria

Instituto Politécnico Nacional, CIIDIR Oaxaca, México

iarriagag1800@alumno.ipn.mx

Introduction: Worldwide there is a wide variety of foodstuffs made of pigmented maize varieties. Several
times, the corn kernels (CK) need alkaline thermal treatment known as nixtamalization (NIX), and it is used
to soften and increase the bioavailability of nutrients in the CK and by-products. However, the NIX produces
more than 50 Mm3 of wastewater annually, which is an undervalued source of bioactive compounds such as

hydroxycinnamic acids and flavonoids.

Material & Methods: White (WCN), yellow (YMN), purple (PCN), red (RSN), and blue corn (BBN) were
nixtamalized with 1% Ca(OH)2 solution at 84°C for 50 min, and the supernatant was analyzed. The
antioxidant activity (AA), total phenolic (TPC) and flavonoid (TFC) content was evaluated by Folin-Ciocalteau,
aluminum chloride, and DPPH radical methods. The phenolic profiles were obtained by HPLC-UV. The data
were analyzed with ANOVA and Tukey test (a =0.05).

Results: The WCN, YMN, and RSN showed the highest AA (9-16 mgAAE/gdb), TPC (556-695 mgGAE/gdb),
and TFC (334-733 ugQE/gdb). Furthermore, were identified hydroxycinnamic acids: syringic, vanillic,

hydroxybenzoic, caffeic, sinapic, ferulic, and coumaric, and flavonoids: quercetin and kaempferol.

Conclusion: These effluents are a source of natural antioxidants and could be useful in the functional food

and pharmaceutical industries.

Supported by Instituto Politécnico Nacional- Convocatoria 2024 de "Apoyos econémicos para la asistencia y
organizacion de eventos académicos, cientificos, tecnolégicos o de innovacion”.
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ANTIPSORIATIC POTENTIAL OF A POLYPHENOL-RICH LIGHT BIO-OIL FROM
HYDROTHERMAL CARBONIZATION OF AVOCADO PEEL
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Introduction: Psoriasis is an incurable dermatological disease with a worldwide incidence of 2-3%1. More
than 50% of patients use plant-derived extracts, including those rich in polyphenolic compounds2.
Polyphenols can be obtained from the avocado peel, an undervalued waste product from the agri-food
industry, using hydrothermal carbonization (HTC)3. This study evaluated the antipsoriatic activity of a
polyphenol-rich light bio-oil (LBO) obtained by HTC.

Materials & Methods: Avocado peels were macerated in 90% ethanol, and the extracted biomass was
subjected to HTC at 250 °C (720 psi, 15 min) to obtain LBO. Subsequently, LBO was analyzed by GC-MS3.
The topical antipsoriatic LBO activity (200 mg/kg) was determined in an Imiquimod (IMQ) induced psoriatic
mice model. The impact of LBO on psoriasis severity (PASI score), histopathological features, and skin
cytokine production (IL-6, TNF-alpha, INF-gamma, IL-17A, IL-23, IL-22) was determined.

Results: Major identified molecules in LBO were phenols (45%), mainly syringol3. LBO significantly reduced
the PASI score (p<0.0001) and proinflammatory skin cytokines (p<0.05) vs. the IMQ group. Histopathological

findings showed a decrease in the inflammatory epidermal neutrophilic and T-cell infiltration.

Conclusion: The LBO showed antipsoriatic effects. Hence, it has the potential for further development as a

topical candidate for psoriasis treatment.

Supported by: Consejo Nacional de Humanidades, Ciencias y Tecnologias (CONAHCYT-México, Grant: CBF2023-
2024-745). Instituto de Ciencia, Tecnologia e Innovacion del Estado de Michoacan (ICTI-México, Grant: PICIR-012).
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AN INSIGHT OF HOP-PRODUCTION IN BRAZIL: CULTIVAR AND GEOGRAPHICAL ORIGIN
EFFECTS ON THE CHEMICAL COMPOSITION OF HOPS

MARINO-CORTEGOSO, Sandra '2; RODRIGUEZ-BERNALDO DE QUIROS, Ana "2, SENDON, Raquel *2;
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' FoodChemPack research group, Department of Analytical Chemistry, Nutrition and Food Science, Faculty
of Pharmacy, University of Santiago de Compostela, Spain
2 Instituto de Materiales (iIMATUS), University of Santiago de Compostela, Santiago de Compostela, Spain
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Introduction: Hops are used in brewery industry to provide bitter flavor. Brazil is one of the largest beer
producers in the world, yet it imports almost all of its hops1. This study aims to study the differences in bitter
acids and characteristic phenolics, in Cascade, Comet, Chinook, Magnum and Zeus cultivars produced in

Brazil USA and Germany.

Material & Methods: Polyphenols and the a and R acids were extracted with absolute EtOH using
ultrasounds and quantified through the external standard method based on high-resolution liquid

chromatography coupled to a diode array detector (HPLC-DAD).

Results: Phenolic compounds were found to be most concentrated (~11 mg/g) in the Zeus cultivar from the
USA, which also provided the highest antioxidant capacity (87 mgTE/g). Furthermore, the Magnum cultivar
produced in Germany stood out for its high antioxidant capacity, and Comet from Brazil stood out for its high
content of xanthohumol, the main hop phenolic. Regarding the bitter acids, Comet, Chinook and Zeus

cultivars provided the highest a/B ratio, clasifying them into bitter hops.

Conclusion: The results of this study demonstrate the differences in chemical composition of hop cultivars
and the interference of the geographical origin, by showing a high-quality chemical composition of Brazilian

hops to use in brewering.

Supported by VallCET project is supported by PRIMA program (MCIN/AEI/10.13039/501100011033 and by the
European Union “NextGenerationEU’/PRTR). L. Barbosa-Pereira is grateful to the Spanish Ministry of Science and
Innovation for her “Ramon y Cajal” Grant (Agreement No. RYC2021-033505-1). S. Marifio-Cortegoso is thankful to her
pre-doctoral contract.
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EXTRACTION AND IDENTIFICATION OF ANTI-INFLAMMATORY COMPOUNDS
FROM ARTEMISIA SPECIES
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Introduction: Many of the plants of the Artemisia genus are known for various pharmacological properties
such as antimicrobial, antihelmintic or antispasmodic. Recent reports associate the anti-inflammatory
properties with compounds of natural origin such as flavonoids or oxygenated sesquiterpenoids. Due to their
properties, the validation of biological effects are relevant and interesting, therefore, the most effective
methods of obtaining extracts enriched in such compounds, including their extraction and purification, are in

great demand.

Material & Methods: The plant material used to obtain the flavonoid extracts was represented by the freshly
dried leaves of Artemisia ludoviciana, and acquired from the Genetic and Vegetal Resources Bank (GVRB)
Buzau, Romania. The extracts, obtained by fractionation with solvents, were analized for flavonoidic
compounds and to demonstrate the antioxidant activity the radical scavenger capacity and the reducing power

were also realised.

Results: These studies were carried out for the first time on the Romanian Artemisia ludoviciana plant variety.
The analyzed extracts contain significant amounts of biologic compounds such as flavonoids and phenolic

acids, with promising antioxidant activity.

Conclusion: An important amount of flavonoids was determined in the Romanian Artemisia ludoviciana

species and further studies are foreseen to demonstrate biological activities such as anti-inflammatory ones.

This work was partially supported by ADER grant 5.2.1. - Conservation and valorization of the genetic heritage of
aromatic and medicinal species that can be cultivated on the territory of Romania.
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CARDIOVASCULAR BENEFITS OF A NOVEL SUSTAINABLE POMEGRANATE EXTRACT
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Introduction: Pomegranate fruit is endowed with beneficial effects in cardiovascular and non-cardiovascular
diseases, due to abundant bioactive substances. The major constituents are ellagitannins, polyphenolic
compounds of high nutraceutical value, but poorly absorbed and water-soluble. A novel extract obtained from
non-edible pomegranate peel (PomeExtract), using hydrodynamic cavitation (20 minutes, peak temperature

of 39°C), was investigated for its in vivo cardiovascular effects.

Method: The hypotensive effect of PomeExtract was tested in an acute phenylephrine-induced hypertensive
rat model. Then, the increment of systolic blood pressure was monitored in a chronic 6-weeks PomeExtract
supplementation on spontaneously hypertensive rats. Finally, the endothelial dysfunction and myocardial

proinflammatory and profibrotic markers were assessed.

Results: A reduction of blood pressure was observed in the acute model, along with a good intestinal
bioaccessibility after oral administration. Interestingly, this effect was observed with a dosage 20 times lower
than in experiments using only ellagic acid. Then, the chronic supplementation contained the systolic blood
pressure increment, partially protected against endothelial dysfunction, and reduced myocardial

proinflammatory and profibrotic markers.

Conclusion: These findings are of nutraceutical interest, suggesting that hydrodynamic cavitation affords the
production of a novel extract, which exerts significant cardioprotective effects and is endowed with high water-

solubility and good enteric bio-accessibility.

Supported by Institutional Collaboration between Department of Pharmacy and Institute of Bioeconomy of CNR (CUP
1563C22001240005)
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POLYPHENOL COMPOSITION, ANTIOXIDANT, AND ANTIMICROBIAL ACTIVITY OF
SELECTED CHILI PEPPER EXTRACTS

BOROTOVA, Petra !: STRAKA, Dugan ': KOVACIKOVA, Eva 2; JANCO, Ivona *:
ARVAY, Julius 3: LAKATOSOVA, Jana ': DURANOVA, Hana '

1 AgroBioTech Research Centre, Slovak University of Agriculture, Slovak Republic
2 Institute of Nutrition and Genomics, Faculty of Agrobiology and Food Resources,
Slovak University of Agriculture, Slovak Republic
3: Institute of Food Sciences, Faculty of Biotechnology and Food Sciences, Slovak University of Agriculture,
Slovak Republic

petra.borotova@uniag.sk

Introduction: This study aimed to determine the content of selected bioactive compounds in chilli pepper
extracts and to evaluate their antioxidant and antimicrobial activities. These extracts can be used as food

additives to potentially extend the shelf life of food products.

Material & Methods: The extracts were obtained from Capsicum varieties — Habanero (H.) Neon, Peito de
Moca, H. Orange, H. Lemon, and H. Red. Bioactive compounds, total phenolic content (TPC), antioxidant
activity (AA), and antimicrobial activity (AMA) were analyzed using HPLC-DAD, the Folin-Ciocalteu method,
the DPPH assay, and the disk diffusion method, respectively.

Results: H. Orange had the highest AA (3.88+0.38 mg TEAC/g DW), TPC (12.74+0.63 mg GAE/g DW),
ferulic acid (48.35+0.37 mg/kg), and dihydrocapsaicin (5216.18+16.78 mg/kg) levels, with a strong AMA
against S. aureus (15.33£4.00 mm). H. Red followed with the highest levels of rutin (63.56+0.21 mg/kg),
caffeic acid (3.424+0.27 mg/kg), and capsaicin (14867.28+172.99 mgl/kg), with AMA against E. coli
(15.8945.55 mm). H. Neon had the most coumaric acid (31.14+0.05 mg/kg) and resveratrol (29.45+14.73
mg/kg), with strong inhibition (20.22 + 8.15 mm) against S. enterica.

Conclusion: The strong antimicrobial and antioxidant properties of these varieties suggest their potential to

extend the shelf life of food products.

Supported by: the Slovak Research and Development Agency, APVV-22-0348.
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EFFECTS OF INDUSTRIAL DE-ALCOHOLIZATION ON THE POLYPHENOLIC PROFILES
AND BIOACTIVE PROPERTIES OF RED AND WHITE WINES
FROM DIFFERENT VINIFICATION METHODS
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Introduction: Polyphenols are phytochemicals that are thought to have potential health-promoting effects,
such as cardioprotective, anti-carcinogenic, anti-atherogenic and anti-inflammatory properties [1]. In this
study, red and white wines produced by different vinification methods were analyzed for their polyphenolic
composition. Conventional vinification and de-alcoholization methods were compared with measures used to

enrich the wines with polyphenols.

Material & Methods: After purification and concentration of the wines on Amberlite® XAD-7HP resin, the
respective polyphenol profiles were analyzed using LC-ESI-MSn. The compounds were then quantified on
an HPLC-PDA system. The XAD7-extracts were evaluated for their total polyphenol content (TPC) according
to the Folin-Ciocalteu method, their antioxidant capacity (TEAC) and their potential effect on the carbohydrate

metabolism using the a-glucosidase inhibition assay.

Results & Conclusion: Differences in the structural diversity and the content of the lead compounds were
observed between the conventionally produced and the specially fortified wines, especially in the white wines.
De-alcoholization had a conciderable effect on the polyphenolic composition of the wines. Certain special
vinification methods led to a significant increase in the TPC, the antioxidant capacity and the inhibitory
activities (IC50) against a-glucosidase in the white wines. Whereas red wines consistently revealed enhanced

values and inhibitory effects.

This IGF Project of the FEI is/was supported within the programme for promoting the Industrial Collective Research
(IGF) of the Federal Ministry of Economic Affairs and Climate Action (BMWK), based on a resolution of the

German Parliament.

R. Banc et al. Bulletin UASVM Food Sci. Technol. 2014, 71 (2), 79-87.
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ANTIBACTERIAL AND ANTBIOFILM ACTIVITIES OF FLAVONOL-ENRICHED SAFFRON
TEPAL EXTRACT AGAINST MULTI-DRUG RESISTANT ESKAPE PATHOGENS
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Introduction: Phenolic compounds have emerged as effective alternative antimicrobials, offering potential
solutions to address the challenge of antibioc-resistance. In this context, saffron (Crocus sativus L.)
bioresidues, a valuable source of phenolic compounds, represent a promising candidate in the development
of novel antimicrobials. The study aimed to test the antibacterial and antiadhesive activities of hydroalcoolic

saffron tepal extract (HSTE) against multidrug-resistant (MDR) bacteria.

Material & Methods: The antibacterial and the antiadhesive proprieties of HSTE were assessed using the
microdilution and the microplate assays respectively against clinical strains of MDR-ESKAPE bacteria. The
High-Performance Liquid Chromatography-Mass Spectrometry (UHPLC-MS) was performed to identify the

phenolic compounds present in HSTE.

Results: HSTE exhibited bactericidal effect against all the studied strains with a minimum inhibitory
concentration (MIC) of 250 and 500 mg/mL and a minimum bactericide concentration (MBC) of 500 mg/mL.
Additionally, the highest inhibition of biofilm adhesion was observed at MIC, with 86,63% inhibition for MDR
Acinetobacter baumannii and 61,75% for MDR Klebsiella pneumonia at 0.5 MIC. UHPLC-MS analysis
revealed the presence of flavonol compounds in HSTE, which can be responsible of the observed activities.

Conclusion: Our findings suggest the potential application of saffron bioresidues as efficient alternative to

combat antibiotic resistance and eradicate bacterial biofilms.

The project VPMA3 2021/06 is funded by CNRST, ANPMA and Hassan Il university of Casablanca in the framework of
the 3rd edition of Research Program in the field of Valorization of medicinal and aromatic plants (VPMAS).
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RESVERATROL METABOLITES AND ANALOGUES AS POTENTIAL ANTIFUNGAL AGENTS

BRIOSCHI, Giulia; ANNUNZIATA, Francesca; PINNA, Cecilia; CONTENTE, Martina Letizia; PINTO,
Andrea; DALLA VALLE, Sabrina; BORGONOVO, Gigliola

University of Milan, Italy

giulia.brioschi2@unimi.it

Introduction: Resveratrol, a stilbenoid found in red grapes, has been widely studied for its multiple biological
activities and mechanisms of action. 1 On the other hand, little is known about its metabolites and analogues,
because of their scarce quantities in natural matrices and troublesome purification procedures. To expand
the knowledge of the structure-activity relationship of this multifaceted class of compounds, 2 we developed

synthetic procedures to obtain natural monomeric stilbenoids, their metabolites, and synthetic derivatives.

Material & Methods: The synthetic strategies include Heck reactions, enzymatic transformations mediated

by imm-CalB, methylation reactions, and continuous Pd/C catalyzed hydrogenation using an H-Cube reactor.

Results: A small collection of deoxy- and dihydro-derivatives of resveratrol and pterostilbene have been
obtained and they are currently under biological evaluation as antifungals against phytopathogenic fungi P.
orizae, B. cinerea and F. culmorum. The inhibition of mycelium growth, spore germination and appressorium

formation will be investigated.

Conclusion: A versatile synthetic strategy for the obtainment of resveratrol metabolites and analogues has
been developed. Our results evidenced that some metabolites showed higher antifungal activity in respect to

the parent compound and hold promise as crop protection agents against phytopathogenic fungi.

This investigation is partially supported by National Recovery and Resilience Plan (NRRP), Mission4 Component 2
Investment 1.3 -Call for tender No. 341 of 15/03/2022 of Italian Ministry of University and Research funded by the
European Union-NextGenerationEU, in the frame of the project: Research and innovation network on food and nutrition
Sustainability, Safety and Security (ON Foods).
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BACTERIAL ARYL SULFOTRANSFERASES: NOVEL ENZYMES
FOR SULFATED POLYPHENOL SYNTHESIS
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Introduction: (Poly)phenols are plant metabolites known for their therapeutic effects. These compounds are
largely metabolized via phase Il biotransformation, particularly through sulfation and glucuronidation. Sulfated
metabolites for pharmacokinetic studies of polyphenols can be produced enzymatically using bacterial aryl

sulfotransferases (ASTs). However, only a few ASTs have been described

Methods and Material: We identified putative ASTs by gene mining based on known ASTs from
Desulfitobacterium hafniense1 and E. coli CFT073. The new ASTs were recombinantly produced in E. coli,
purified, and biochemically characterized. The substrate specificity of the new and the known ASTs was

tested using para-nitrophenyl sulfate (p-NPS) as a sulfate donor2 and various flavonoids as acceptors.

Results: Most substrates were successfully sulfated by all ASTs tested. Some new enzymes showed a
greater sulfation capability than known ASTs and produced not only monosulfated products but also
disulfates. The products were detected by HPLC-MS.

Conclusion: Bacterial ASTs are promising and effective tools for the sulfation of polyphenolic compounds.
However, each enzyme produced different products under identical conditions, emphasizing the importance
of studying their substrate specificity and regioselectivity. Some of the new ASTs were found to be more
efficient than previously described ASTs, highlighting their potential for synthetic applications and

deconjugation processes

Supported by Czech Science Foundation projects GA23-04654S and GA23-04655S.
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GRAPE POMACE POLYPHENOLS PROMOTE OSTEOGENESIS AND INHIBIT
ADIPOGENESIS: THE EFFECT ON BONE MARROW STEM CELL DIFFERENTIATION
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Osteoporosis is an age-related systemic skeletal disease, characterized by progressive loss of bone density,
and increased vulnerability to fractures(1). Bone marrow contains multipotential mesenchymal stem cells,
BMSCs, that can differentiate into osteoblasts and adipocytes. Age-related changes can affect BMSC
differentiation leading to adipose accumulation in the bone marrow and subsequent bone loss. Natural
compounds such as polyphenols can prevent and counteract bone diseases(2). Grape pomace is a rich
source of polyphenols with multiple health-promoting properties(3). In this study, we analyzed the effects of

grape pomace polyphenolic extracts (GPE) on osteogenesis and adipogenesis.

Human BMSCs cultured with and without GPE (1-10 ug/mL GAE) were differentiated into osteoblasts or
adipocytes. Osteogenesis and adipogenesis were assayed by Alizarin Red S and Oil Red O staining,
respectively, as well as by gene expression of related markers.

GPE significantly induced BMSC differentiation into osteoblasts compared to control, without altering cell
viability. This effect was associated with an increase in gene expression of the osteoblastogenesis markers,
RUNX2, osteocalcin, collagen type . Moreover, GPE significantly reduced BMSC differentiation into
adipocytes, decreasing lipid accumulation and PPARY gene expression.

Our findings suggest GPE as a potentially useful strategy to reduce age-related marrow adipose accumulation

and possibly prevent bone fragility.

Supported by: PRIN-2022-PNRR WINPROAGE Prot N. P2022TKYNN and PRIN-2022 Green MID-PLACE Prot. N.
2022CAKEW9
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SYNTHESIS OF GALLIC ACID-BASED HYBRIDS AND EVALUATION OF a-GLUCOSIDASE
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Introduction: Gallic acid (GA) is a naturally occurring polyphenol widespread in edible plants and fruits. It is
mainly found as an ester linked to sugars, polyols and other phenols. Among its derivatives, the most studied,
thanks to their role in improving human health, are tannins and flavonoids. Several studies suggest that
hydrolysable tannins with higher number of GA residues are effective hypoglycemic agents. Based on that,
we employed molecular hybridization strategy to synthesize new hypoglycaemic compounds based on GA

and resveratrol, a notorious bioactive polyphenal.

Material & Methods: An orthogonal esterification of resveratrol with GA gave resveratrol di- and tri-gallate.
Another hybrid compound was obtained starting from the natural eugenol, by esterification and cross-
metathesis reaction. The compounds were studied as a-amylase and a-glucosidase inhibitors. Cytotoxicity

of the most active compound was tested on human colon cancer cell line.

Results:Among the compounds synthesized, resveratrol tri-gallate is the most effective inhibitor in low-
micromolar scale. The kinetic analysis assessed this hybrid acts as a noncompetitive inhibitor toward the

selected enzymes.

Conclusion: This work pointed out how the hybridization of natural polyphenols could lead to discovery
promising compounds with interesting structural features for developing a novel hypoglycemic drug for

treating type-2 diabetes.

Supported by: PlAno di inCEntivi per la Ricerca di Ateneo 2020/2022, Linea di Intervento 3 "Starting Grant" project
HYPOGLYCEMIA; PRIN 2022 PNRR (P2022MWY3P) macrosettore “PE - Physical Sciences and

Engineering. Title:“Old but Gold! Identification of molecular platforms for age-associated diseases to promote healthy
and active aging.” D.D. 1409 del 14/09/2022 - PNRR per la Missione 4, Componente 2, Investimento 1.1
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Red vine leaves (Vitis vinifera L.) are rich in fiber, minerals and vitamins, but also in bioactive phenolic
compounds, particularly anthocyanins. These compounds offer health benefits through their antioxidant,
cardioprotective and neuroprotective properties, making grape leaves desirable for use in nutraceutical and
cosmetic formulations. Beside more traditional extraction methods with organic solvent mixtures, our research
aimed to optimize an aqueous extraction. We selected different level of solid/liquid ratio (2.5 to 10 g/100 mL),
extraction time (5 to 60 minutes), and temperature (40 to 80 °C). Extracts were characterized for the
anthocyanins content using HPLC-DAD. We employed various mathematical models, and we selected the
method that exhibit the better fit to clarify the effects of the variables on anthocyanins extraction. Results
showed that cyanidin-3-O-glucoside was the most abundant anthocyanin. According with the results, shorter
extraction time and higher temperature allow to obtain extract richer in anthocyanins. Concluding,
mathematical techniques represent an interesting and necessary tool for the optimization of commercial
production, particularly in the context of water-based green extractions, because allow to explore the
relationship between process variables and the responses, obtaining the best extraction conditions, enabling

to save time and material, and use of solvents.

This work is part of the project VA.LO.RE.BIO-NODES, which has received funding from the MUR—M4C2 1.5 of PNRR
funded by the European Union—NextGenerationEU (grant agreement no. ECS00000036.

C.C. is the recipient of a fellowship grant within the PhD program in “Drug innovation” (Universita degli Studi del
Piemonte Orientale). V.D. and F.C. are the recipients of a fellowship grant within the PhD program in “Food, Health and
Longevity” (Universita degli Studi del Piemonte Orientale).
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AND INHIBITION OF ENDOTHELIAL DYSFUNCTION
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Aging, a non-modifiable risk factor for cardiovascular diseases, is characterized by endothelial cell
senescence and dysfunction. Grape pomace is important source of bioactive polyphenols with high
nutraceutical value. The aim of this research is the valorization of grape pomace by green chemistry to obtain
high-value molecules, endowed with biological properties in the chemoprevention of vascular aging.

Grape pomace-derived nutraceuticals (GPN) were structurally characterized by HPLC/DAD and NMR and
their effects on endothelial dysfunction and senescence were analyzed. Human umbilical vein endothelial
cells (HUVECs) were exposed to H202, as an aging model, detected by SA-b-gal staining, or to TNF-a, to
induce endothelial dysfunction, analyzed by the expression of inflammatory markers, at protein
(EIA/ELISA/Western) and mRNA levels (qRT-PCR). MTT, DCFH-DA and Griess assay were used to evaluate
cell viability, ROS and NO levels, respectively.

Our results showed that the exposure to H202 promoted senescence of HUVECs, which was significantly
alleviated by co-treatment with 5 mg/mL GPN. Furthermore, GPN ameliorated TNF-a-stimulated endothelial
dysfunction by increasing NO production and eNOS expression and by reducing ROS levels and the

expression of endothelial inflammatory markers.

Overall, the results demonstrated that GPNs inhibit endothelial dysfunction and senescence and may

contribute to the prevention of age-related diseases.

Supported by PRIN-2022 PNRR -WINPROAGE - Wine by-products metabolomic profiling in Natural
chemoPRevention Of vascular AGEing -Prot. N. P2022TKYNN.
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Introduction: The influence of particular dietary components during pregnancy and lactation on neonatal
microbiota and infant health outcomes is still not well understood (1,2). The aim of this study is to assess the
effect of the maternal diet during pregnancy and lactation on the microbiota composition of the neonatal and
suckling offspring rats.

Material & Methods: Five experimental groups were established: one group received the standard diet and
the others were fed an experimental diet enriched with polyphenols (0.5%) and fiber (9%) during pre-
gestation, gestation and lactation. Intestinal microbiota composition was analysed by 16S ribosomal RNA
gene sequencing techniques.

Results: The composition of the neonatal gut microbiota whose mothers received the fiber and polyphenols-
enriched diet showed very few differences compared to those from the reference group. However, the
microbiota from 21-day-old offspring, showed significant differences in both alpha/beta diversity with a higher
abundance of certain bacterial groups with ability to positively regulate host health, such as Bifidobacterium,
Blautia or Butyricicoccus, among others.

Conclusion: The maternal intervention with a fiber and polyphenols-enriched diet demonstrates to
beneficillay impact the microbiota composiiton of their offspring at the end of lactation, suggesting the
importance of the maternal diet on the descendance’s health.

The author is thankful for the project PID2020-119602RB-100 funded by the MCIN/AEI /10.13039/501100011033 and
the INSA Maria de Maeztu Unit of Excellence grant (CEX2021-001234-M) funded by MICIN/AEI/FEDER, UE.
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Introduction: In recent years, the tea industry has been developing a branch of teas with fruit additives,
which are very popular among consumers.Therefore, the aim of the study was to determine the effect of
selected additives on the health-promoting properties of tea infusions and to assess the relationship between

the type and concentration of catechins and the anti-radical effect of infusions.

Material & Methods: The research material consisted of black and white tea enriched with fruit. The sum of
phenolic compounds and antiradical and antioxidant activities were determined in tea infusions using
spectrophotometric methods. Additionally, the chemical composition was determined by LC-QTOF-MS
method. The obtained results, combined with PCA statistical analysis, allowed to determine the relationship

between the chemical composition of the infusion and its health-promoting properties.

Results: The additives used enhance the health-promoting properties of black tea but negatively affect the

antioxidant properties of white tea.

Conclusion: Research has confirmed that the antioxidant and anti-radical properties of tea depend on both
the type of tea and additives influencing the extraction of catechins. However, further research is necessary
to examine other compounds influencing the health-promoting properties of tea infusions and to determine

the impact of additives on their extraction.

Chilczuk, B.; Marciniak, B.; Kontek, R.; Materska, M. Diversity of the chemical profile and biological activity of Capsicum
annuum L. Extracts in relation to their lipophilicity. Molecules, 2021, 26(17), 5215.
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Introduction: The widely promoted idea of sustainable food production drives activities to search for natural,
low-cost functional products from alternative sources. In this context, actions to improve the welfare and
productivity of farm animals are a key issue. Particularly, products that provide alternatives to conventional
antibiotics present a challenge. The antimicrobial and antioxidant properties of polyphenols make them
attractive for these purposes.The presented research aims to develop a powdered form of grape extracts by

spray-drying to preserve the content of polyphenols and their antioxidant capacity.

Material & Methods: Extracts of grape marc from high-quality white wines were used for research purposes.

The spray-drying technique was used to obtain the solid form of the extracts.

Results: A method was developed for obtaining powdered grape extracts, using the smallest possible amount
of carrier, which allowed 91% recovery of polyphenols present in the grape marc. Moreover, solid grape
extracts' total polyphenol content, antioxidant activity, and dry matter content did not change significantly
during storage at 23°C.

Conclusion: Developing a dry form of the extract additive increased the stability of phenolic compounds,
facilitated mixing with dry fodder, and transported and stored grape extracts. Ultimately, the preparations may

help reduce the use of antibiotics.

This research was funded by the European Commission through the NeoGiant Horizon 2020 project with Grant
Agreement ID 101036768.

Sun, Y., Shen, Y., Liu, D., & Ye, X. (2015). Effects of drying methods on phytochemical compounds and antioxidant
activity of physiologically dropped un-matured citrus fruits. LWT-Food Science and Technology, 60(2), 1269-1275.
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Introduction: Rice (Oryza sativa L.) is the major staple food for more than 50% of world’s population. The
rice-blast fungus Pyricularia oryzae poses a significant threat to rice production worldwide causing 30% yield
losses. The management of the rice blast disease requires a massive application of fungicides, which
accounts for more than 8% of total fungicide market.1 Ferroptosis, an iron-dependent form of regulated cell
death, has recently been reported to be involved in P. oryzae virulence and its inhibition by iron chelating

molecules has recently emerged as a promising strategy to control fungal pathogenesis.

Materials and Methods: Natural and nature-inspired siderophores were synthesized and purified by standard
procedures and characterized by spectroscopic methods. Their chelating ability was evaluated by the Chrome
azurol S (CAS) assay. The biological evaluation was performed using the strains PO21_07, PO21_B1 and
PO21_B2 of P. oryzae.

Results: A small library of natural and nature-inspired compounds, containing one or more catechol chelating

moieties, was synthesized and tested against the germination and appressorium formation of P. oryzae.

Conclusions: The reported findings could open avenues for future research and the development of targeted

strategies for blast disease management.

Supported by PRIN: PROGETTI DI RICERCA DI RILEVANTE INTERESSE NAZIONALE - Bando 2022 "Targeting

ferroptosis in Pyricularia oryzae to suppress rice blast (INFIRE)."

References:

1. Collins, J. C., Pesticide Chemistry, Crop Protection, Public Health, Environmental Safety; Ohkawa, H., Miyagawa, H.,
Lee, P.W., eds.; Wiley VCH Verlag, Weinheim, Germany, 2007, pp. 3-12.

2. Shen, Q., Liang, M., Yang, F., Deng, Y. Z., Naqvi, N. I., New Phytol., 2020, 227, pp. 1831.

17t World Congress on Polyphenols Applications 2024 - September 19 - 20, 2024 76



ENHANCING CURCUMIN SOLUBILITY AND BIOLOGICAL ACTIVITY USING
SUPERCRITICAL FLUID TECHNOLOGY

GARBIEC, Ewa '; ZALEWSKI, Przemystaw '; CIELECKA-PIONTEK, Judyta 2

1 Department of Pharmacognosy and Biomaterials, Poznan University of Medical Sciences, Poland;
ZDepartment of Pharmacology and Phytochemistry, Institute of Natural Fibres and Medicinal Plants, Poland

ipiontek@ump.edu.pl

Introduction: Curcumin (CUR), valued for its antioxidant and neuroprotective properties, is hindered by poor
water solubility, reducing its effectiveness. Strategies to enhance CUR's solubility include amorphous solid
dispersions (ASDs) and co-amorphous systems (CAMs) obtaining. ASDs involve incorporating CUR into a
polymeric matrix, while CAMs use low molecular weight compounds like tryptophan (TRP) as co-formers. A
novel approach combines these methods [1]. The systems can be produced using supercritical fluid (SCF)

technology with carbon dioxide as a solvent for its non-toxic and environmentally friendly properties [2].

Material & Methods: This study prepared CUR-based system with TRP and poly(1-vinylpyrrolidone-co-vinyl
acetate) [P(VP-co-VAc)] matrix using SCF technology. The amorphous nature of the system was confirmed
by X-ray powder diffraction. The impact of improved CUR solubility was evaluated in relation to the
enhancement of parameters in the PAMPA model and the ability to inhibit the DPPH radical and the

butyrylcholinesterase enzyme.

Results: The ternary system with TRP increased CUR's solubility by over 300-fold and enhanced
permeability by more than threefold in the PAMPA test. This led to a sixfold increase in antioxidant activity

and a 25-fold improvement in butyrylcholinesterase inhibition.

Conclusion: Combining ASDs and CAMs using SCF technology significantly improves CUR's solubility and

therapeutic potential.

Supported by the grant OPUS from the National Science Centre Poland UMO- 2020/37/B/NZ7/03975.
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Introduction: Antibiotics in farming has been used for decades as the first choice to prevent infections and
promoting growth. The need for alternatives to conventional antibiotics is increasing progressively. This study
aimed to determine the in vitro antimicrobial activity of a polyphenolic grape extract, and to assess the

possible development of increased tolerance to the polyphenolic extract, in vitro.

Materials & Methods: Antimicrobial activity and bacterial tolerance tests against Staphylococcus aureus
ATCC 25923 and Escherichia coli ATCC 25922 based, mainly on the EUCAST broth microdilution protocol,
were performed. For the tolerance test, surviving cells from the highest extract concentration before the MIC

were taken for the next inoculation, and this was repeated for 10 passes.

Results: Antimicrobial test results were as follows, IC90 and IC50 values for S. aureus and E. coli against
the extract were for both 5%, and <2,5% respectively. Bacterial tolerance test results showed 5% 1C90 values
for both at the first plate, and after the 10th pass, the IC90 remained the same, indicating that no tolerance

was developed for the extract during these experiments.

Conclusion: These findings suggest that the grape extract has a potential as an alternative to conventional

antibiotics in farming.

Supported by the EU Commission NeoGiant Horizon 2020 project Grant Agreement ID 101036768; the Hungarian
National Laboratory Project, grant number RRF-2.3.1-21-2022-00007. S.C.0. was supported by the PhD fellowship of
Hungarian University of Agriculture and Life Sciences, Doctoral School of Biological Sciences, G6d6ll6, Hungary.
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NEW APPROACHES IN EXTRACTION AND PRESERVATION OF ULVA LACTUCA
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Introduction: New ways of utilizing the unexploited marine product, seaweed from the Adriatic Sea (Ulva
lactuca L.) were established. Due to the benefits of this macroalga, the focus was to apply green and safe

technologies for the extraction and preservation of seaweed's valuable bioactive compounds.

Material & Methods: The sampling of Ulva was performed in Boka Kotorska Bay (South Adriatic Sea).
Optimization extraction protocol for the main bioactive compounds and their preservation through innovative

microencapsulation techniques (spray and freeze-drying) methods were established.

Results: The extraction process was based on the principles of "green extraction”. Ethanol-water mixture
(50%, solid solvent ratio 1:20) was chosen as optimal extract conditions for polyphenols and flavonoids, and
maceration as a superior extraction method. The Ulva extract possessed a high content of total polyphenols,
chlorophyll A and B, and carotenoids (3.55 mg GAE/g, 84.53 mg/100g Chl A, 68.41 mg/100g Chl B, 5026.82
mg/100 g), respectively. The obtained microencapsulates improved Ulva’s stability, limiting the inactivation of
the sensitive polyphenolic compounds, achieving high encapsulation efficiency, and high

antioxidant activities.

Conclusion: This valuable sea resource may be used as an uncostly bio-product rich in functional

compounds, with commercial utilization and development of Ulva-based blue-biotech industries.

This research work has been performed by the frame of Cost Action CA20106 Tomorrow’s Wheat of the Sea: Ulva, a
model for innovative mariculture (SeaWheat). The experimental work was supported by the Ministry of Science and
Technological Development and Innovation of the Republic of Serbia, contract numbers 451-03-66/2024-03/200003
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Introduction: The 2'-hydroxychalcone occurs naturally in various plants, including Cryptocarya concinna,
and exhibits a wide range of bioactivities, including anticancer and antimicrobial properties. Our previous
studies have shown that derivatives of 2'-OH chalcone containing a chlorine atom exhibit higher antimicrobial,
antibiofilm and anticancer activity [1]. The demonstrated biological potential of these compounds prompted
us to undertake additional research into their effects on the physical and functional properties of blood cells

such as erythrocytes, platelets, and peripheral blood mononuclear cells (PBMCs).

Material & Methods: Studied chlorinated derivatives of 2’OH-hydroxychalcone contain one chlorine atom at
different positions of the A or B ring, and two chlorine atoms at the A ring. Using the XTT assay, the effect of
compounds on the metabolic activity of platelets and PBMCs was examined. The effect of compounds on
collagen-induced platelet aggregation was evaluated by optical aggregometry. In addition, the hemolytic
activity of the compounds and their effects on the shapes, osmotic resistance, and transmembrane potential

of the erythrocytes were evaluated using spectroscopic methods.

Conclusion: The changes induced in the physical and functional properties of the blood cells, with high
antimicrobial and anticancer activity, make the tested compounds as promising candidates for effective and

safe drugs.

This work was supported by the Wroctaw University of Environmental and Life Sciences (Polasnd) as part of the
research project No N060/0008/23.

Cyboran-Mikotajczyk, S., Matczak, K., Olchowik-Grabarek, E., Sekowski, S., Nowicka, P., Krawczyk-tebek, A., &
Kostrzewa-Sustow, E. (2024). Chemico-Biological Interactions, 398, 1-14.
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Introduction. Chronic myeloid leukemia is a blood cancer due to the translocation of chromosomes 9 and 22
through the fusion of Abelson's tyrosine kinase 1 and breakpoint cluster region (BCR) protein. Although the
use of tyrosine kinase inhibitors has revolutionized the lives of patients, unfortunately they can develop
resistance. It therefore becomes necessary to study new alternative drugs. Fucoxanthin (FUCO) is a
carotenoid of the xanthophyll family, produced by marine organisms such as the macroalgae of the fucus
genus or microalgae such as Phaeodactylum tricornutum. It induces apoptosis in several tumors with no side
effects in humans and animals. The PI3K/Akt/mTOR pathways appears to be vital in selecting cellular
processing in tumor and normal cells and a lot of studies have demonstrated that high levels of ROS lead to

apoptosis and necrosis, both processes implicated in cancer.

Matherials. We explored the PI3K/Akt/mTOR pathways in FUCO-treated human K562 cells. Specifically,
cytotoxicity by MTT assay, proteins involved in apoptosis and PI3K/AktmTOR pathway involvement were

analyzed by western blot. The antioxidant activity was analyzed by spectrophotometer.

Results. Our data demonstrated that FUCO inhibited PI3k/Akt/mTOR signaling pathway, induced apoptosis

and could represent a new natural therapeutic opportunity against chronic leukemia.
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AGRI-FOOD BY-PRODUCTS IN BREAST CANCER: NUTRACEUTICAL ACTION OF
ANNURCA APPLE POLYPHENOLS
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Introduction: Agri-food by-products contain bioactive compounds that could be employed in the production
of enriched food, cosmetics, and drugs by pharmaceutics companies. Dietary polyphenols are among the
naturally-occurring substances that have shown promising anti-cancer properties and low toxicity in
comparison to standard chemotherapeutic agents. Annurca’ apple fruits is a variety widely cultivated in

southern Italy (Campania region) and is well-known for its crispness and white flesh.

Material & Methods: Annurca apple samples was homogenized. The total polyphenolic content of Annurca
apple extract was assessed. Cells were treated with different concentration of Annurca apple polyphenol
extract (AAPE).

Results: AAPE displays a potent prooxidant cytotoxic effect in MCF-7 human breast carcinoma cells. AAPE
is able to selectively kill MDA-MB-231 TNBC cells through ROS generation, sustained JNK activation and cell

growth and survival inhibition while exerting a protective antioxidant effect in normal cells.

Conclusion: Annurca apple polyphenol extract is as a potential nutraceutical candidate for drug development
against breast cancer. The discovery of natural substances able to interfere at various degrees in breast

cancer aggressiveness might be beneficial for new approaches of neoplastic diseases.

Supported by Next Generation EU in the framework of PRIN 2022, CUP 153D23004490006
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Introduction: The bio-based industry supports circular economy solutions, focusing on reusing and valorizing
by-products. Within the PHENOLEXA project, eco-friendly processes have been developed to recover high-
value bioactive compounds from agri-wastes, for use in cereal-based food prototypes and nutraceuticals.

Material & Methods: Red onion peels (cv Cipolla Rossa di Tropea) were pretreated microbiologically using
a yeast strain under agitation at 30°C. After fermentation, samples were filtered to separate liquid and solid
fractions. Both fractions, at 12% (v/w) and 3% (w/w) respectivelly, were analyzed chemically (HPLC-DAD)
and biologically (cellular antioxidant activity, CAA), and used for the "piadelle” preparation. The solid fraction
was additionally extracted both by Subcritical Water Extraction (SWE) and Natural Deep Eutectic Solvent
(NADES). Resulting dietary fibers were used (10% wiw) to produce "friselline".

Results: Red onion peels were rich in polyphenols, particularly protocatechuic acid and quercetin, with
antioxidant median effective dose (MED) of 1.7 pg/ml. "Piadelle" were enriched in fibers and polyphenols,
the latter highly in vitro bioaccessible. The fiber content of "friselline” ranged between 12.4-13.4%, qualifying
them as "HIGH FIBER" products as reported by EU Nutrition claim.

Conclusion: This eco-friendly biorefinery offers an effective way to recover phenolic compounds and fibers,

increasing antioxidant activity and producing functional foods.

Supported by Project PHENOLEXA -Benign cascade extrative biorefinery for converting agri-food side streams into
high-value polyphenolic bioactives and functional fibres for pharma, cosmeceuticals, nutraceuticals and food products”
G.A. No. 101023225.
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Introduction: Polyphenols can be efficiently extracted from biomass using deep eutectic solvents (DES),
which enhance yields and stabilize sensitive molecules. This study investigates the biological activity and
ecotoxicity of polyphenol-rich extracts obtained from coffee waste using DES, alongside assessing the
stability of these polyphenols within the extraction medium.

Material & Methods: Polyphenols were extracted from coffee biomass using a betaine: ethylene glycol DES.
Four extracts, generated under different conditions, were analyzed for polyphenol content. Cytotoxicity was
evaluated in Caco-2 cells, alongside a reactive oxygen species (ROS) assay to assess antioxidative capacity.
DPPH was used to determine the stability of the extracts. Environmental toxicity was examined by exposing
shrimp to the extracts over 7 days.

Results: The polyphenol-rich extracts exhibited non-toxic behaviour in both cellular and animal models.
Furthermore, they demonstrated significant antioxidative properties and stability over time. In contrast, the
DES alone, while non-toxic, did not display comparable antioxidant activity.

Conclusion: This study highlights the potential of DES as an efficient extraction medium and a stabilizing
agent for polyphenols, offering a promising avenue for sustainable industrial practices. The safety profile of
the DES examined and its ability to enhance extraction yields supports its broader application in green
chemistry and industry.
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Introduction: The formulation of functional dairy products enriched in polyphenols are know to contribute to
health enhancing and disease preventing effects (1). This study investigates the integration of an olive leaf
extract (OLE) rich in polyphenols into a fermented sheep's milk (FM) supplemented with inulin, focusing on
the stability of these compounds throughout the production process and their impact on the characteristics of

the resulting products.

Material & Methods: OLE with 1300 mg GAE/100 g of total polyphenols (TP), was prepared. OLE was added
to raw sheep milk at different TP concentrations and all included 3% inulin as a dietary fiber source. Milk was
pasteurised, acidified, cooled, and analysed for TP content, chemical-nutritional composition, rheological,
microbiological, and sensory properties. Antioxidant activity and cytotoxic effects of OLE were also tested in

Caco-2 cells.

Results: OLE addition did not significantly affect the acidification process or starter cultures viability,
indicating compatibility with the fermentation processes. OLE showed resilience through processing and
physico-chemical analyses showed no adverse alterations. Antioxidant capacity of OLE was observed at non

toxic concentrations.

Conclusion: Olive leaf polyphenols showed remarkable resistance to the technological process applied in

fermented milk, and offer significant potential as functional ingredients in dairy products.

Supported by: FUNDAIRIES (CUP F33C24000290006) — SPOKE 4 - ONFOODS “Research and Innovation network on
food and nutrition sustainability, safety and security” funded under the National Recovery and Resilience Plan (NRRP),
Mission 4 Component 2 Investment 1.3, funded by the European Union - NextGenerationEU - PE_00000003.

Difonzo G., et al. Antioxidants 2023, 12, 660.
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Introduction: To support drugs’ treatment of oral oxidative stress-related patologies polyphenols can be ideal
candidates due to their antioxidant and antinflammatory activities. A liquid polyphenols’ enriched excipient

could be obtained by virtuous recovery of waste black bentonite (BB) coming from white grape must filtration.

Material & Methods: Both the BB-wet (starting waste as supplied) and BB-dry (after freeze-drying) were
subjected to 7 consecutive cycles of green extraction by maceration with PEG200 as unconventional and
innovative green solvent.The extracts were characterized by HPLC-DAD analysis, Folin-Ciocalteu, Bradford
and DPPH assays. A thin buccal film was prepared by solvent casting using pectin as matrix polymer, calcium

lactate and the best extract.

Results: The multiple maceration procedure greatly enrich PEG200 in polyphenols. The best product was
obtained from the BB-wet (third extraction step) and resulted in a solvent recovery >40% and GAE = 4 mg/g.

Consequently, it was directly used to prepare a soft, deformable and homogeneo buccal film.

Conclusion: The valorization of the waste BB could be a virtuous approach to recover polyphenols. The
consecutive multiple green maceration process produced a highly polyphenols’ rich secondary raw material
directly useful to produce buccal films potentially promising to locally treat several oxidative stress-related

oral pathologies.

Supported by: MUR, PON FSE REACT EU Research and Innovation 20142020, Action 1V.5 and Action IV.6.
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Introduction: Oleuropein (OLE), known for various remarkable biological actions, is the most abundant
phenolic compound in all parts of olive trees (Olea europaea L.). However, hydroxytyrosol (HT), the main
degradation product of OLE, is considered one of the most powerful antioxidant agents, with higher beneficial

properties than the OLE parent compound.

Material & Methods: A robust biocatalytic procedure for the production of HT from oleuropein was developed
by a 2-step biotransformation involving two home-prepared enzymes. To confirm the radical scavenging

capacities of HT and its parent compounds, an easy and reproducible DPPH test was performed.

Results: Hydroxytyrosol was obtained using: 1) a thermo-halophilic -glucosidase from Alicyclobacillus
herbarius (Ahe), which gave the corresponding aglycone with complete conversion (>99%) and rapid reaction
times (30 min); 2) an acyltransferase from Mycobacterium smegmatis (MsAcT) [3], here employed for the first
time for its hydrolytic activity (96% isolated yield in 24 h). After cascade completion, the product was
demonstrated to be 2-fold more active as free radical scavenger than OLE starting material and

OLE aglycone.

Conclusion: Starting from a natural substrate and employing enzymatic approaches, the final hydroxytyrosol

can be claimed and commercialized as natural too, thus increasing its market value.

This work was financially supported by “Transition Grant 2015-2017—Linea 1A” of the University of Milan. Giorgia
Catinella is grateful to Fondazione F.lli Confalonieri for PhD Scholarship.
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Introduction: Recent research highlights the potential of phytochemicals and plant extracts in preventing
diseases like cancer. This study aimed to evaluate the total phenolic content (TPC), antioxidant activity (AA),
and the effects on cell viability and cytotoxicity of Habanero Red extract (HRE) and its microencapsulated

form in human colorectal adenocarcinoma cells (HT-29).

Material & Methods: HT-29 cells were treated with varying concentrations of HRE (156-3 500 pg/mL) and
microencapsulated HRE (312.5-10 000 pg/mL) for 24 hours. Cell viability was assessed via the MTT assay.
HRE microencapsulation employed a Biichi spray dryer with maltodextrin/gum arabic. TPC and AA were
measured using the Folin-Ciocalteu method and DPPH assay. Data were analyzed using one-way ANOVA

and Tukey’s test.

Results: HRE showed TPC of 6.28+0.35 mg GAE/kg DW and AA of 12.54+1.31 mg TEAC/kg DW.
Microencapsulation retained ~ 75% of polyphenols and 91% of AA. HRE (=312.5 pg/mL; IC50 = 78
020.51£132.06 pg/mL) and its microencapsulated form (2625 pg/mL; IC50 = 2 316.77+73.15 upg/mL)
exhibited significant (p < 0.01) dose-dependent cytotoxic effects on HT-29 cells.

Conclusion: HRE and its microencapsulated form considerably reduced HT-29 cell viability and showed

cytotoxic effects, suggesting their potential for enhancing food products with health-promoting benefits.

Supported by: The Slovak Research and Development Agency, APVV-22-0348.
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Chile's Pinus radiata forest produces two million tons of bark annually, rich in phenolic compounds like
condensed tannin. The extraction of these bioactive compounds is important for industrial applications. This
study compares conventional and unconventional extraction techniques—namely, ultrasonic-assisted
extraction (UAE), cyclodextrin-enhanced extraction, and alkaline extraction—to optimise phenolic yield and
bioactivity. The extraction conditions were optimised using response surface methodology, and phenolic
content was determined using Folin-Ciocalteu. Antioxidant capacity was determined using DPPH, FRAP, and
ABTS. Chemical and thermal behavior characterisation was performed using FTIR, TGA, and mass
spectrometry (Orbitrap-MS and MALDI-TOF). The highest extraction yields were observed with alkaline
(14.32%) and UAE in ethanol (13.86%), followed by ethanol (12.74%), with water and cyclodextrin-assisted
methods showing significantly lower yields. B-cyclodextrin extraction yielded the highest phenolic content
(18.866mg GAE/100gdb), while antioxidant capacities, assessed using DPPH, ABTS, and FRAP assays,
showed that UAE and alkaline extractions exhibited superior antioxidant capacities. FTIR spectra and mass
spectrometry confirmed condensed tannins and other phenolic compounds, while TGA demonstrated thermal
stability, particularly in alkali-extracted (600°C,~60%-loss weight). Alkaline and UAE extractions are the most
efficient methods for obtaining high bioactive phenolic compounds from P. radiata bark yields, offering

promising applications in antioxidant-rich bioproduct development.

Supported by: ANID FONDECYT de Postdoctorado 2023 (3230782), ANID BASAL FB210015 and FONDEF
ID23110194.
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The recovery of bioactive compounds through sustainable technologies is currently an area of interest. This
study aims to optimize the Microwave-assisted extraction (MAE) for the recovery of bioactive phenolic

compounds from Cytisus flowers (CF).

For MAE extraction, the influence of ethanol concentration (0-98.9%), temperature (98.5-163.4 °C) and time
(1-11 min) were studied employing an experimental design. The extractions were characterized by total
phenol (TPC) and flavonoid content (TFC), LC-MS/MS and antioxidant capacity. The cytotoxicity was
measured in human adenocarcinoma epithelial cells (A549) and kidney cells (HEK293T), and the anti-

inflammatory activity was evaluated in lipopolysaccharide (LPS) inflamed macrophages.

The results showed that the optimal conditions for recovery of phenolics were 87.6 % ethanol, 161 °C, and
8.46 min. The experimental data were: TPC, 85.9 mg gallic acid-equivalents; TFC, 120.3 mg rutin-
equivalents; DPPH, ABTS, FRAP and CUPRAC: 260.1, 62.9, 105.1 and 907 mg Trolox-equivalent/g CF,
respectively. LC-MS/MS enabled the identification of 27 phenolic compounds, being chrysin and
hydroxybenzaldehydes the most representative compounds. CF extract showed no cytotoxicity in tested lines,
and anti-inflammatory capacity by diminishing pro-inflammatory cytokines (TNF-q, IL-1B, IL-6, IL-10, and
TGF-B1) induced by LPS.

These features may allow the bioactive CF extracts to be used in food and pharmaceutical sectors.

Supported by Program Interreg VI-B Sudoe 2021-2027 (project NEWPOWER, S1/1.1/E0116). P. Ferreira-Santos is grateful to the
Spanish Ministry of Science, Innovation and Universities, and the European Union—NextGenerationEU/PRTR—for their postdoctoral
grant (FJC2021-046978-1 and RYC2018-026177-I, respectively). P. G. del Rio expresses gratitude to Xunta de Galicia for his
postdoctoral grant (ED481B-2022-020). Portuguese Foundation for Science and Technology under the scope of the strategic funding
of UIDB/04469/2020 unit and by LABBELS — Associate Laboratory in Biotechnology, Bioengineering and Microelectromechanical
Systems, LA/P/0029/2020.
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STRUCTURE-ACTIVITY RELATIONSHIP OF A- AND B-TYPE PROCYANIDINS: IN VITRO
ANTIOXIDANT ACTIVITY
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Introduction: Antioxidants can mitigate cellular damage due to their radical scavenging properties.
Procyanidins (PCs) have been proven to be effective antioxidants. However, the antioxidant properties related

to the structural variations of PCs, remain poorly described.

Material & Methods: In this study, the antioxidant activity of the following flavan-3-ols (+)-catechin (C) and
(-)-epicatechin (EC) (monomers); PCs B1, B2, B3, B4, B5 and B7 (dimeric B-type) as well as for A1, A2
(dimeric A-type) and C1 (trimeric B-type) was measured using the TEAC (Trolox Equivalent Antioxidant
Capacity), FRAP (Ferric Reducing Antioxidant Power), CUPRAC (Cupric lon Reducing Antioxidant Capacity)
and DPPH (2,2-DiPhenyl-1-PicrylHydrazyl) assays.

Results: The monomers (+)-catechin and (-)-epicatechin, and the C4-C8 linked B-type dimers B2 and B3,
composed of the same monomer in the upper and lower unit, showed the highest antioxidant activity. In
contrast, the other C4-C8 and C4-C6 linked B1 (EC-C), B4 (C-EC), B7 (EC-C) and B5 (C-C), as well as the
trimer C1 (EC-EC-EC) showed a significantly reduced antioxidant activity (p< 0.0001) compared to
(+)-catechin, (-)-epicatechin, B2 and B3.

Conclusion: The antioxidant activity of PCs does not seem to be influenced by the number of hydroxyl groups

or linked monomers, but by their different three-dimensional structure.

Supported by: German Research Foundation (DFG) with the project number 461711366.
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AN IMPROVED METHOD FOR THE SYNTHESIS OF HYDROXYTYROSOL ESTER
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Hydroxytyrosol (HT), the principal component of the phenolic fraction of virgin olive oil (VOO), has significant
protective effects on health. The EFSA recognizes that this fraction prevents the oxidation of low-density
lipoprotein (LDL), a critical step in the onset of atherogenesis and cardiovascular disease. On the other hand,
the cardioprotective role of omega-3 fatty acids (O3FA) is well-known. A synergistic effect between O3FA
and HT could be so expected. Therefore, this study aims to improve the preparation of a lipophilic ester
derivative of HT with eicosapentaenoic acid (HT-EPA), that would be solubilized in an O3FA-enriched oil

matrix, thereby maximizing the potential health benefits.

The one-step synthesis of HT-EPA, was performed using lipase B from Candida antarctica as enzymatic

catalyst under various conditions.

The best results were obtained when the reaction was carried out as a suspension of HT in Et-EPA ata 1:9
molar ratio, under vacuum without solvent. HT-EPA was produced in higher yields than previously reported.

The purity of the compound exceeded 98%, as confirmed by 1H-NMR analysis.

This study presents an improved method for the enzymatic synthesis of EPA-HT, significantly reducing both

reaction time and reagent consumption.

This work was funded by the spanish Ministry of Science, Innovation and Universities (MICIU), project PID2021-
1252590B-100. Natalia GARCIA ACOSTA and Marta JORDAN are FPI fellow (PRE2022-105658 and PRE2022-
102252, respectively), funded by the Statal Investigation Agency (AEI).
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USE OF POLYPHENOLS FROM OIL MILLS WASTE WATER IN FOOD PACKAGING
GIORGIA, Miccoli; VALERIO, Miceli

ENEA, ltaly

giorgia.miccoli@enea.it

The extraction and utilization of polyphenols from olive mill wastewater (OMW) present a sustainable
approach to valorize agricultural products. The polyphenols, known for their potent antioxidant and

antimicrobial properties, can significantly enhance the quality and shelf-life of food products.

In this study the attention is on separative processes using membrane filtration technologies, to obtain
bioactive compounds from pool polyphenol. The extracted polyphenols are inserted on the polymeric matrix
with dip coating processes. Their characterization is done through UHPLC and FTIR techniques while the

antimicrobial activities is tested using the flow cytometer.

The aim of this study is introduce phenolic-compound derived from the oil mills waste water in packaging in
order to increase the shelf life of foods. This study explores the integration of these bioactive compounds into
food packaging materials. Inserting the polyphenols into packaging, we aim to develop active packaging

solutions that extend the freshness and safety of food items.

The research highlights the extraction methods, the efficacy of polyphenols in inhibiting microbial growth, and
their impact on the oxidative stability of packaged foods. The findings suggest that polyphenol-enriched
packaging not only offers a novel use for OMW but also contributes to reducing food waste and improving

food safety.

Supported by ENEA.
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Grape Pomace (GP) resulting from wine industries can cause serious environmental and economic impacts.
These by-products are often undervalued but constitute a potential source of bioactive compounds that can
be applied in several food and pharmacological industries. The growing demand for sustainable extraction
processes requires the development of new and effective solvents to replace toxic organic solvents. Deep
eutectic solvents (DESs) are a green alternative due to their non-toxicity and biocompatibility. This work aimed
to study the effectiveness of DESs to extract antioxidant phenolic compounds from GP. Three different DES
were synthesized: DES 1 - sodium acetate:Lactic acid (1:5) with 30% water; DES 2 - Chlorine chloride:Acetic
acid:Water (1:1:10); DES 3 - Chlorine chloride:Citric acid (2:1) with 30% water. Ethanol 50% was used a

control solvent.

The best extraction results were obtained with DES3 (TPC: 110 mg GAE/g GP and TFC: 162 mg RE/g GP),
representing values around 40% higher than hydroethanolic extraction. The extracts obtained by DES3
showed high antioxidant activity in FRAP (156 mg TE/g GP) and TAC (183 mg TE/g GP) methods and DES
2 in ABTS assay (183 mg TE/g GP). The phenolic profile was determined by HPLC-MS/MS, and revealed
the presence of phenolic acids, flavonoids and stilbene.

Pedro Ferreira-Santos and Beatriz Gullén would like to express gratitude to the Spanish Ministry of Science, Innovation and
Universities and the European Union - NextGenerationEU/PRTR - for financial support (FJC2021-046978-1, RYC2018-026177-I,
respectively). Pablo G. del Rio expresses gratitude to Conselleria de Cultura, Educacion, Formacion Profesional e Universidades of

Xunta de Galicia for his postdoctoral grant (ED481B-2022-020). Alba Pérez-Pérez would like to express her gratitude to the Spanish
Ministry of Science and Innovation for her FPU doctoral grant (FPU21/02446).
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HEALTH-PROMOTING EFFECTS OF ACCELERATION EXERCISE AND POLYPHENOLS IN
ARCTIC LINGONBERRY IN HEALTHY VOLUNTEERS
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Introduction: Acceleration exercise and polyphenol-rich arctic lingonberries have many health-promoting
effects that counteract risk factors of lifestyle diseases. We have developed a method for recording movement
accelerations for monitoring acceleration of exercise. Here we have studied the effects of a lingonberry

product, acceleration exercise and their combination on body composition.

Materials & Methods: Four groups of healthy volunteers were included in the study: 1) Control group without
lingonberry product and acceleration exercise; 2) Group consuming daily 3 portions of Flow drink, a natural
lingonberry product equaling daily intake of 33.6 grams of lingonberries; 3) Group performing daily
acceleration exercise with 1000 steps at 1.8 — 2.3 G acceleration; 4) Group consuming lingonberry product
and performing acceleration exercise as in groups 2) and 3). Body composition was studied before study start

and at 12 weeks.

Results & Conclusions: Combination of lingonberry product consumption and acceleration exercise
decreased Body Mass Index and visceral fat percentage, while no effects were observed by lingonberry
product consumption or acceleration exercise alone. These results suggest that acceleration exercise may
improve the ability of the body to absorb and utilize polyphenols and other health-promoting substances in

lingonberries, leading to health benefits.

Supported by Aurora Health Sciences.
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USE OF DAVIDSON PLUM (DAVIDSONIA JERSEYANNA) POWDER AS AN INGREDIENT
FOR THE DEVELOPMENT OF A FUNCTIONAL FOOD PRODUCT
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Introduction: Davidson plum (Davidsonia jerseyana) (DP) is an Australian native fruit consumed raw by the
Australian Indigenous Communities. DP has a high polyphenolic profile and unique flavour (earthy and
pungent) and may be used as a functional ingredient. The study aimed to develop a polyphenolic-enriched

sorbet using commercially available, freeze-dried DP powder.

Methods: Pomegranate, raspberry, strawberry and DP sorbet samples containing DP powder at 0%, 5%,
10%, 15% and 20% (w/w) respectively were prepared. Methanolic extractions (70%) were analysed for total
phenolic (TPC; gallic acid equivalent (GAE)), flavanol (TF; Catechin equivalent). Free radical scavenging
activity (DPPH), reducing capacity (CUPRAC) and antioxidant capacity (FRAP) expressed as Trolox

equivalents. One-way ANOVA was used to determine the differences between the samples.

Results: As expected, TPC levels increased with increased DP concentration for each sorbet flavour
(p=0.001) with the highest levels in 20% DP pomegranate (730.73+0.04ugGAE). No significant difference in
TF between the samples (All p's>0.05). Pomegranate sorbet with 20% DP showed the highest antioxidant
capacity (DPPH 5588.08+0.02uMTE, and CUPRAC 5.29+0.05uMTE). Highest FRAP value was obtained in
Strawberry sorbet with 20%DP (2.85+0.57uMTE).

Conclusion: Variations in TPC and antioxidant levels were observed between the different sorbet flavours
due to the different fruit bases used.
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CYTOTOXYCITY EVALUATION OF RESVERATROL-4’-LA AND ITS COMPLEX WITH
HYDROXYPROPYL-B-CYCLODEXTRIN IN DIFFERENT CELL LINES
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Introduction: In order to enhance the bioactivity of resveratrol (RES), esters of RES with long chain fatty
acids, including linoleic acid (RES-LA), have been synthesized (1,2). However, their aqueous solubility
remains limited. Hydroxypropyl-beta-cyclodextrins (HP-3-CDs) have been employed to improve their
aqueous solubility and, consequently, biological activity, due to their ability to form host-guest complexes (3).
This study aims to evaluate the cytotoxic effects of these complexes in various cell lines.

Material & Methods: To determine the complexation constant, the critical micellar concentration (CMC) was
calculated in the absence and the presence of HP-B-CDs using fluorescence spectroscopy, with
diphenylhexatriene (DPHT), at controlled temperature and pH. Cytotoxicity was assessed via the MTT assay
in various cell lines, including AGS, A549, and hCMEC. Data were analyzed in triplicate for statistical
significance.

Results: The MTT assay results demonstrated that RES-LA is non-toxic at concentrations around 100 uM.
However, high concentrations (above 25 mM) of HP-B-CDs exhibited toxicity across all tested cell lines.

Conclusion: These findings highlight the need for caution when considering HP-3-CDs as a carrier for RES-
LA, as their use may be limited by their toxicity at high concentrations due to their inability to significantly
enhace the solubility of the compound.

This work was carried out as part of the project LIPOFOOD, funded by PID2020-120466RB-100 (Spanish Ministry of
Sci. e Innovacion) and 22015/PI/22 (Fundacién Séneca-Agencia de Ciencia y Tecnologia de la Regién de Murcia),
Region of Murcia), and was carried out as part of the predoctoral contract funded by Fundacion Séneca Region de
Murcia (Spain) 21794/FPI/22 and after the funded stay 22286/EFPI/23 (Fundacion Séneca Comunidad Auténoma de la
Region de Murcia, Spain)
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RUMEX SANGUINEUS-AN EDIBLE PLANT WITH POSSIBLE MEDICINAL VIRTUES
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Introduction: Rumex sanguineus is one of the representatives of the Rumex genus from the Polygonaceae
family. This study aimed to obtain and analyse the chemical composition of some alcoholic extracts to
highlight the polyphenolic compounds, but also to pursue a possible antioxidant activity. These species have
demonstrated throughout a few studies possible therapeutic effects among tumor cells, bacteria and viruses,

possibly anti-inflammatory and diuretic effects.

Material & Methods: The raw material used to obtain the extracts was represented by the freshly dried leaves
of Rumex sanguineus obtained from the Genetic and Vegetal Resources Bank (GVRB) Buzau, Romania.
The extracts were obtained by fractionation with solvents. To highlight the polyphenolic content the Folin-
Ciocalteu method was used and to prove the antioxidant activity the radical scavenger capacity and the

reducing power were also used.

Results: These studies carried out for the first time on the Romanian Rumex sanguineus plant variety
revealed significant amounts of biologically compounds such as polyphenols and flavonoids, with very good

antioxidant activity compared to controls.

Conclusion: Considering the high concentration of polyphenols and flavonoids, Rumex sanguineus could be

an important source of antioxidants, detailed studies to highlight other compounds are ongoing.

This work was partially supported by ADER grant 5.2.1. - Conservation and valorization of the genetic heritage of
aromatic and medicinal species that can be cultivated on the territory of Romania.
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ANTIOXIDANT CAPACITY AND BIOACTIVE COMPOUNDS OF MATCHA TEAS
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Introduction: Matcha, or powdered green tea, has been gaining in popularity and is no longer consumed
only in the form of infusions, finding new uses in gastronomy and the food industry. The range of teas available

on the food market has expanded considerably.

Material & Methods: Eleven green tea powders were used in the analyses performed using

spectrophotometric methods and HPLC methods (polyphenolic acids, flavonoids and caffeine).

Results: Antioxidant capacity ranged from 7.26 to 9.54 mM Trolox equivalent /L, while reducing power ranged
from 1845.45 to 2266.12 Fe(ll)/L. Total phenolic content amounted to 820.73-1017.83 mg gallic acid
equivalent/L, and total flavonoid content was 864.71-1034.40 mg rutin equivalent /L. A high vitamin C content
was found, ranging from 38.92 to 70.15 mg/100 ml. Additionally, a high content of caffeine ranged between
823.23 - 7313.22 mg/L was noted. Moreover, a high content of polyphenolic compounds, including

epicatechin gallate, myricetin, gallic acid and 4 — hydroxybenzoic acid was found.

Conclusion: Matcha tea infusions have been shown to be a valuable source of antioxidants which can be

used in daily diet.
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The cultivation of raspberries (Rubus idaeus L.) is significant worldwide, with a notable portion dedicated to
industrial processing, resulting in substantial quantities of by-products. Raspberry pomace (RBP) is rich in
phenolic compounds. This study aims to explore the potential of RBP as a source of these phytochemicals
by optimizing their extraction and evaluating their bioaccessibility and bioactivity. The extraction process
began with solvent selection through conventional maceration, revealing that 50% ethanol was the most
effective solvent. Microwave-Assisted Extraction (MAE) was subsequently employed, significantly
outperforming conventional methods, with optimal conditions of 200 °C for 10 min yielding the highest
concentrations of total phenolic (68.10 mg GAE/g RBP) and flavonoid (62.80 mg RE/g RBP) contents.

Eleven phenolic compounds were identified by HPLC-ESI-MS, with gallic acid and 3,4-dihydroxybenzoic acid
being the most prevalent. The in vitro gastro-intestinal digestion revealed that although some phenolic
compounds suffered degradation during digestion (such as ferulic acid and quercetin), in the intestinal phase,
phenolics are more bioaccessible, but with a loss of antioxidant activity. Furthermore, RBP extract
demonstrated anti-inflammatory activity by reducing pro-inflammatory cytokines in macrophages. These
findings underscore the effectiveness of MAE in extracting bioactives from RBP, highlighting its potential in

developing functional foods and nutraceuticals.

Supported by Program Interreg VI-B Sudoe 2021-2027 (project NEWPOWER, S1/1.1/E0116). P. Ferreira-Santos and
B.Gullén are grateful to the Spanish Ministry of Science, Innovation and Universities, and the European Union—
NextGenerationEU/PRTR—for their postdoctoral grant (FJC2021-046978-1 and RYC2018-026177-I, respectively). Y.
Jaouhari would like to acknowledge the project INNO.PL.FRUT 2014-2020 (FEASR).
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BLACKBERRY JUICE FERMENTED WITH TWO CONSORTIUMS OF LACTIC ACID
BACTERIA: PHYSICOCHEMICAL AND ANTIOXIDANT PROPERTIES DURING STORAGE
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Z; |nstituto de Ciencias Agropecuarias, Universidad Auténoma del Estado de Hidalgo, Av. Universidad km 1
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Introduction: Fermentation of fruit juices with lactic acid bacteria (LAB) is a sustained way to increase fruit
exploitation. Also, blackberries are a source of antioxidants with proven health benefits. We investigated the
effect of fermenting a blackberry juice (BJ) supplemented with whey and two LAB mixtures on

physicochemical and antioxidant characteristics during fermentation and storage.

Material & Methods: Two consortiums were inoculated (9 log CFU/mL) in BJ supplemented with whey (WH,
1:1) over 48 hours at 37° C. Consortium 1 (BJWHC1) includes Levilactobacillus brevis, Lactiplantibacillus
plantarum, and Pediococcus acidilactici. Consortium 2 (BJWH/C2) includes Lacticaseibacillus casei and
Lactobacillus rhamnosus, previously isolated from agave. The pH, lactic acid production, viscosity, stability,
reduced sugars, total phenolic content, anthocyanins, and antioxidant capacity were evaluated during

fermentation and storage for 28 days.

Results: After 16 h, the two consortiums observed an increase in LAB content of 29-38%. Although
fluctuations were observed during storage, the minimum LAB count was 9.8 log CFU/mL at 28 days. Lactic
acid production increased up to 95% with good storage stability. The BJWH/C2 sample increased total

phenolic content during storage.

Conclusion: We found that adding whey increases biomass, and its physicochemical properties are

preserved during storage.
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QUANTIFICATION AND CHARACTERIZATION OF THE PHENOLIC FRACTION FROM
CLINOPODIUM BOLIVIANUM AND MINTHOSTACHYS MOLLIS :
A COMPARATIVE ANALYSIS

JORDAN, Marta : GARCIA-ACOSTA, Natalia : BALDERAS, Claudia 2 RODRIGUEZ, José Luis
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Traditional medicine has constituted the primary healthcare system for centuries, and a large portion of the
world population continues to rely on these treatments. Peru, which exemplifies this case, has a rich heritage
and a high diversity of endemic plants that play a crucial role in this tradition. This study aims to characterize
the phenolic profile of two promising Peruvian species: Clinopodium bolivianum and Minthostachys mollis,

since Lamiaceae family are known to be a significant source of phenolic antioxidants.

The polyphenol fraction was isolated from dried leaf samples using liquid-liquid extraction (LLE) and
compounds were identified and quantified by LC-ESI-QTOF mass spectrometry.

A total of 63 phenolic compounds were identified, the majority belonging to the flavonoid group (46.2%),
followed by phenclic acids (30.8%), lignans (7.7%) and other (15.4%). Relative quantification revealed
different profiles between the species, reporting rosmarinic or chlorogenic acid as representative metabolites

of M.mollis, and vicenin or aesculetin of C.bolivianum.

We could confirm the major phenoalics in C. bolivianum and M. mollis, which could explain the differences in
their associated therapeutic properties. Further studies with specific metabolites, could explore different
potential healthcare applications.

This work was funded by the Ministry of Science, Innovation and Universities (MICIU), project PID2021-1252590B-100.
Marta Jordan and Natalia Garcia-Acosta are FPI fellow (PRE2022-102252 and PRE2022-105658, respectively),
funded by the Statal Investigation Agency (AEI).
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BERGENOL®, A NOVEL VEGETAL VIRUCIDAL AGENT FOR HAND SANITIZERS
FORMULATIONS
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ipjoseleau@gmail.com

Using a hand sanitizer is the simplest and most practical way of preventing the transmission of germs and
infections. The use of plant-based hand sanitizers has become increasingly popular in recent years. Plant-
based products offer natural and organic alternatives to traditional chemical-based hand sanitizers. Incorrect
use of chemical-based disinfectants can be toxic to humans and the environment. The R&D Laboratories of
Groupe Berkem has developed and patented several specific botanical extracts, rich in active molecules,
particularly polyphenols, not classified as hazardous, nor as a human health or environmental hazard and
specially adapted to the needs and challenges of human hygiene. In the context of the Covid pandemic,

virucidal products which have an effect on viruses of the coronavirus family are necessary.

This research focuses on formulating an effective natural alcohol-free hand sanitizer with Bergenol®, one
specific plant polyphenolic extract from Berkem Biosolutions® coming from Vitis Vinifera. The tests were
carried out against viruses of the coronavirus family, adenovirus family, murine norovirus family, vaccinia

virus family and poliovirus family in accordance with European and American protocol standards.
The formulated sanitizer proved excellent virucidal activity against each type of viruses.

The excellent potential of Bergenol® as biobased virucidal agent for hand hygiene is reported.

Messaoudi, D., Fahy, O., Peron, JL., NKiliza, J., 2022. Use of a grape seed extract as a virucide against viruses of the
coronavirus family.US Patent US 2022/0279797 Al.
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DUAL-ENERGY X-RAY ABSORPTIOMETRY (DXA) REVEALS POLYPHENOL-INDUCED
CHANGES IN BODY COMPOSITION IN SMALL ANIMALS
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Introduction: Dual-energy X-ray Absorptiometry (DXA) technology utilizes variable absorption of X-rays by
different body components, which allows reliable analysis of body composition, including body weight, fat and
lean mass. DXA is a method of choice for repeated imaging and analysis of diet-induced changes in live small

animals such as rodents.

Materials & Methods: Precision and accuracy of iNSIGHT small-animal DXA (OsteoSys, Korea) was
compared to another imaging technique Nuclear Magnetic Resonance (NMR) by multiple imaging and
analysis of body composition in mice. Diet-induced changes in body composition by a lychee-based

polyphenol oligonol was studied in ovariectomized (OVX) mice for 6 weeks.

Results & Conclusions: Compared to NMR, DXA has higher correlation for fat and lean mass (>95%),
making it a more reliable imaging method to analyze body composition in small animals. Oligonol
supplementation decreased OVX-induced fat mass gain without affecting lean mass. Taken together, DXA
offers a rapid and reliable method for analyzing body composition in small animals and is suitable for long-

term studies for evaluating effects of dietary supplementation of polyphenals.
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NATURAL DEEP EUTECTIC SOLVENTS EXTRACTION OF VALUABLE BIOACTIVE
COMPOUNDS - SUCCESSFUL METHOD FOR VALORIZATION OF BLACK RASPBERRY
(RUBUS OCCIDENTALIS L.) POMACE
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Introduction: Industrial processing of black raspberry cause the significant generation of waste, leading to
severe environmental and socioeconomic challenges. Possible solution lays in the re-utilization of this
biomaterial rich with health-promoting bioactive compounds, where rutin and ellagic acid occupy noteworthy
interest due to their antioxidant and anti-inflammatory potential. Thus, this study aimed to examine the effect
of natural deep eutectic solvents (NaDES) on the recovery of rutin and ellagic acid from waste material —

black raspberry fruit pomace.

Material & Methods: Thirteen different NaDESs, containing choline chloride or betaine as a hydrogen bond
donor, and organic acids, polyols, amide, or sugars as hydrogen bond acceptor, were used for the ultrasound-
assisted extraction of rutin and ellagic acid from black raspberry pomace, and compared with

conventional solvents.

Results: Obtaining the amount of 840.19 ug/g of rutin, and 516.72 pg/g of ellagic acid, the mixture composed
of choline chloride and 1,2-propanediol proved to be the most efficient extraction agent among NaDESs,
achieving a similar bioactive compounds’ content compared with 70% ethanol, and significantly higher in

comparison to pure water.

Conclusion: These results emphasize the potential of NaDES-based extraction as a promising and

sustainable practice for the valorization of black raspberry pomace.

Supported by: the Ministry of Education, Science and Technological Development of Republic of Serbia, contract
number 451-03-66/2024-03/200003.
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DIETARY POLYPHENOLS AS NATURAL INHIBITORS OF INTESTINAL a GLUCOSIDASES
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Introduction: Type 2 diabetes mellitus (T2D) is one of the most common metabolic disorders worldwide and
its global incidence has been rising.1 Even though epidemiological investigations showed that dietary
polyphenols might have some impact on treatment and prevention of T2D, the mechanism of action is not
known.2 A possible clue can be a-glucosidase, the enzyme catalysing the final step of carbohydrate
hydrolysis to glucose in the digestive system. Inhibition of this enzyme is associated with a reduction in
glucose absorption and glycaemia. For this reason, several dietary polyphenols were tested for their ability to

block both yeast and mammalian (rat) a-glucosidases.

Material & Methods: Tested polyphenols were mixed with a-glucosidase and p-nitrophenyl-a-d-
glucopyranoside as a substrate. The kinetics of p-nitrophenol released was monitored by measuring

absorbance at 405 nm.

Results: While isoflavones, anthocyanins, and phenolic acids showed a rather mild effect, flavonols were the
most potent inhibitors from the tested polyphenols. The most effective compound was spiraeoside, quercetin
glucoside, which inhibited rat a-glucosidase comparably to the registered drug acarbose, which was chosen
as the standard agent. There were significant differences between yeast and rat intestinal a-glucosidase

inhibition.

Conclusion: Flavonoids seem to be good scaffolds for development of novel inhibitors of a-glucosidase

Suppoted by the Charles University project COOPERATIO.
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EVALUATING THE FATE OF HYPOGLYCEMIC PHENOLIC COMPOUNDS FROM PISTACIA
VERA SHELLS THROUGH IN VITRO GASTROINTESTINAL DIGESTION
AND METABOLOMIC ANALYSIS
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Introduction: During gastrointestinal digestion, enzymes, pH, and temperature can enhance or hinder
phenolic compounds'’s bioaccessibility and bioactivity. This work aimed to assess the metabolic fate of a
hypoglycemic polyphenol-rich extract from Pistacia vera shells (PVS-E) intended for potential oral

administration for type 2 diabetes (T2DM) management.

Material & Methods: PVS-E was prepared using a low-impact microwave approach and subjected to in vitro
gastrointestinal digestion. Total phenolic and flavonoid content, antioxidant (FRAP, DPPH, and ABTS
assays), and hypoglycemic properties (a-amylase and a-glucosidase inhibition) of the resulting oral, gastric,
and intestinal digests were compared with those of the original PVS-E. Bioaccessibility was evaluated by LC-
ESI-LTQ-Orbitrap-MS analysis. Multivariate data analysis showed correlations between the samples'

phenolic composition and bioactivity.

Results: Digestion significantly influenced the antioxidant and a-glucosidase inhibitory activities of PVS-E.
a-Amylase inhibition remained consistent. Phenolic compounds were primarily retained in the oral (40.48%)
and gastric (61.12%) phases, while 10.98% was retained in the intestinal phase, suggesting degradation and

biotransformation phenomena.

Conclusion: The study constituted a step forward for the sustainable development of a PVS-E-based

nutraceutical ingredient for T2DM. Further formulation studies will focus on improving gut bioaccessibility.

Supported by: PRIN 2022 PNRR (P2022MWY3P) macrosettore “PE - Physical Sciences and Engineering.” Entitled:
“Old but Gold! Identification of molecular platforms for age-associated diseases to promote healthy and active aging.”
D.D. 1409 del 14/09/2022 - PNRR per la Missione 4, Componente 2, Investimento 1.1 and by national funds from FCT -
Fundagéo para a Ciéncia e a Tecnologia, I.P., in the scope of the project UIDP/04378/2020 and UIDB/04378/2020 of
the Research Unit on Applied Molecular Biosciences.
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TOTAL PHENOLICS, OXYGEN RADICAL ABSORBANCE CAPACITY, COLOR AND
MICROSTRUCTURE OF WALNUT AND HAZELNUT SHELLS, BY-PRODUCTS FROM
CHILEAN NUT INDUSTRY
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Considerable amounts of agro-industrial by-products are discarded and burnt as fuel instead of being utilized
as a valuable source of fiber, phenolics and other useful compounds with antioxidant capacity. These
interesting features could be affected by genotype, locality, orchard management and seasons, adding or
decreasing their properties. In this study, hazelnut (Corylus avellana L.) and walnut (Juglans regia) shell fibers
and antioxidant capacities were investigated. Color, total phenolic content (TPC), oxygen radical absorbance
capacity (ORAC) and microstructural determinations were performed in nutshells from orchards located in
Southern Chile during three seasons (2020/21; 2021/22 and 2022/23).

Nutshells ORAC showed the highest values for both nutshells in 2020/21 season (3217 umol TEgDW-1 and
4663 pumol TEgDW-1 respectively), while microstructure revealed tissues distribution of lignocelluloses and
complex layers by electronic and confocal laser microscopy. Photo-colorimetric values showed increases
from one season to the next one for both nutshells, also hazelnut shells TPC was correlated with increasing
ORAC values and L* color parameter. An increasing TPC and ORAC trend was observed throughout

seasons, pointing the high potential and homogeneity of nutshells.

Results provide physicochemical characteristics insights of two nutshell species with high antioxidant capacity

linked to color and valuable microstructure for potential industrial uses.

Supported by Fondef VIU20P0027, Fondecyt 11160762 (ANID) and CORFO-16PTECFS-66647, partially from DIUFRO
DI22-0045 and DI22-2001.
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PURPLE CORN ANTHOCYANINS AS A NUTRACEUTICAL APPROACH TO PREVENT
ONSET AND PROGRESSION OF MULTIPLE SCLEROSIS
AND ASSOCIATED TRIGEMINAL PAIN
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Introduction: Anthocyanins (ACNs) are flavonoids providing health benefits by counteracting the onset and
progression of several pathologies thanks to their anti-inflammatory, antioxidant and neuroprotective
properties. ACN-enriched purple corn (Red) extract reduces trigeminal-associated (TG) pain in pathological
conditions, also thanks to the modulation of microglia reactivity. The aim of this study was to examine the
effect of the preventive and therapeutic administration of Red extract on Multiple Sclerosis (MS)-associated

TG pain and on the onset and progression of motor symptoms of MS.

Material & Methods: Eleven days before the induction of experimental autoimmune encephalomyelitis
(EAE), Dark Agouti rats were assigned to drink water, yellow corn or Red extracts. The progression of EAE
and TG pain was evaluated and fecal samples collected for analyses of microbiota and ACN metabolites.

Central and peripheral nervous system tissues were collected for gPCR, ELISA and Wb analyses.

Results: The preventive administration of Red extract is more effective than the therapeutic one in limiting
the progression of MS-associated pain and the development of motor relapses, through the mitigation of

neuroinflammation and the promotion of autophagy.

Conclusion: Red extract may represent a safe preventive or adjuvant nutraceutical to reduce drug dosage

and associated side effects in MS patients.

Supported by Universita degli Studi di Milano [grant SEED1062 to SC, KP, CDL], Fondo di Beneficienza Intesa San
Paolo [grant B/2023/0118 to SC], grant fellowships by Fondazione Umberto Veronesi to GM and AM
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DEVELOPMENT & CHARACTERIZATION OF PHENOLIC-RICH MICROCAPSULES
FOR FOOD APPLICATIONS
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Regarding the increasing interest in healthier diets, microencapsulation of bioactive compounds is a
promising delivery system that can protect them from environmental conditions. Moreover, it allows a
controlled release and increases bioaccessibility and bioavailability by improving their chemical stability and
solubility. This work aimed to develop microparticles for food applications loaded with lime extract yielded

from lime industrial by-products.

Zein and pectin were utilized as wall materials to encapsulate lime extract. The formulation was dried using
the nanospray-drying technique under different conditions, and the loading capacity and encapsulation
efficiency were evaluated. Particles were characterized by morphology, antioxidant capacity, phenolic content

and quantification of individual phenolics.

Nanospraydrying provided a high production yield of microparticles (93%), whose encapsulation efficiency
reached 76%. Lime-loaded were spherical with a size of 0.7 um. They provided high antioxidant capacity (6
mg TE/g) and high total phenolic content (19 mg GAE/g), as well as a high concentration of individual

phenolics, such as eriocitrin (5 mg/g) or hesperidin (12 mg/g).

Nanospraydrying was demonstrated to be a suitable technique for encapsulate bioactive compounds. The
capsules developed demonstrated a high antioxidant capacity with the potential to improve foodstuff quality.

More studies should be performed to assess the bioaccessibility of the bioactives.

Supported by VallCET project is supported by PRIMA program (MCIN/AEI/10.13039/501100011033 and by the

European Union “NextGenerationEU’/PRTR). S. Marifio-Cortegoso is thankful to her pre-doctoral contract.
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BIOLOGICAL ACTION OF COCOA BEAN SHELL EXTRACT ON
HUMAN COLON CARCINOMA CELLS
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Cocoa bean shell (CBS) is underexploited and is considered as waste. However, CBS polyphenols have a
high potential by their anti-carcinogenic properties. The aim of this work was to study the composition of CBS

extract and its biological action on human colon carcinoma cells.

CBS extract was obtained by solid-liquid extraction for 24 hours at 40°C. The solvent was a mixture of
ethanol:water (75:25 v/v). The antioxidant activity and total phenolic content were determined by
spectrophotometric methods. The individual phenolic compounds were quantified by HPLC-DAD-FLD. Cell
culture (human colon adenocarcinoma, Caco-2) were grown in Dulbecco’s Modified Eagles medium.
Experiments were performed 24 h post-seeding to prevent cell differentiation. Cell proliferation was measured

using Resazurin assay. Cell death studies were measured by flow cytometry.

The antioxidant activity of the extract ranged between 0.20 + 0.01 and 0.31 + 0.03 mmol Trolox/g extract and
the total phenolic content was 0.254 + 0.004 mmol gallic acid/g extract. The most abundant phenolic
compound was protocatechuic acid (1.35 + 0.01 pg/mg extract). CBS extract was able to inhibit cancer cells
through an alteration of the cell cycle, as well as cell death by apoptosis, altering the mitochondrial membrane
potential and the activation of caspase 3.
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PLANT EXTRACTS RICH IN PHENOLICS AS FOOD PRESERVATIVES-
A RESEARCH EXAMPLES
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Introduction Products with a reduced content of synthetic additives are desired on the food market. But
increasing antibiotic resistance forces food producers to look for alternative additives that have ability to
protect food against pathogens. Plant extracts contain a condensed amount of active ingredients which may
be an alternative for synthetic antioxidants. The use of dried plant extracts as natural food preservatives in

meat products is presented here.

Material & Methods Lyophilized water extracts from fruits and leaves were prepared and were added to meat
products with reduced amounts of synthetic additives. The preservative activity of the extracts and their impact
on the final product properties were assessed. The research was performed on: canned pork, burgers from
dark cutting veal and raw ripening pork sausage. Finaly, the preservative activity of extract was compared
with their chemical content, mainly profile of phenolic compounds evaluated by LC-QTOF-MS method.

Results: A beneficial effect of plant additives on the final product properties was found. It was related to

extract chemical composition.

Conclusion: Plant extracts can be successfully used in meat products with a reduced content of synthetic

additives. The type and concentration of the additive must be precisely determined before use.

Project financed under the program of the Minister of Education and Science under the name “Regional Initiative of
Excellence” in 2019-2023, project number 029/RID/2018/19, funding amount 11,927,330.00 PLN.
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REMODEL: WEB PLATFORM OF BIOACTIVE MOLECULES FROM FOOD WASTE
VALORISATION PROCESSES
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Agriculture is one of the largest industrial sectors producing substantial amounts of waste and by-products.
By-products are rich in valuable components, such as vitamins, minerals, oils and bioactive compounds with
functional properties that can be harnessed in the food, nutraceutical and pharmaecutical industries.The
REMODEL project focuses specifically on the valorization of by-products from food processing through green

extraction techniques such as supercritical CO2 and subcritical water extraction.

This poster highlights the project’s achievements in both optimizing green extraction protocols and promoting
knowledge sharing through an interactive web platform. The interactive web platform developed by
REMODEL serves as a knowledge hub, fostering collaboration between stakeholders and promoting the

exchange of information and services.

Supported by Supported by: Ref. 101074542-RE-CENTRE-SMP-COSME-2021-CLUSTER
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Heritage Science 12, 53 (2024).
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ISORHAMNETIN: INVESTIGATING ITS EFFECTS ON HUMAN OVARIAN CELLS AND
POTENTIAL THERAPEUTIC APPLICATIONS
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1 AgroBioTech Research Centre, Slovak University of Agriculture in Nitra, Slovak Republic
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Introduction: Isorhamnetin is widely known for its ability to promote cell division, raise overall antioxidant

capacity, and reduce tumor cell viability and cell survival.

Material & Methods: The aim of this study was to determine the effect of isorhamnetin at concentrations 5;
10; 20; 40; 80 pmol/mL (24 h) on the viability, evaluated by AlamarBlueTM, of human ovarian stratum
granulosum cell line (HGL5), human ovarian stratum granulosum tumor cell line (COV434) and human
ovarian adenocarcinoma cell line (OVCAR-3), as well the secretion of growth factor (TGF-$2) and the
presence of its receptor (TGF-B2R), secretion of steroid hormones (progesterone and 17f-estradiol) and

apoptosis-inducing factor (AlF) was assayed by ELISA methods.

Results: Isorhamnetin significantly (P<0.001) decreased the viability of HGL5, OVCAR-3 and COV434 (20;
40; 80 pmol/mL). Isorhamnetin had no significant effect on the secretion of growth factor (TGF-82) and the
presence of its receptor (TGF-B2R) and secretion of steroid hormones (progesterone and 17f-estradiol).

Isorhamnetin significantly (P<0.05) decreased apoptosis-inducing factor (AIF) in HGL5 cell line (80 pmol/mL).

Conclusion: Based on these findings, we can suggest a potential positive effect of flavonoids such as
isorhamnetin, on reproductive health. However, further research is needed for a better understanding of its

therapeutic potential.

The research was financially supported by projects VEGA 1/0620/24, APVV-18-0312, APVV-21-0206, KEGA 035SPU-
4/2023.

MIHAL, Michal - ROYCHOUDHURY, Shubhadeep - SIROTKIN, Alexander - KOLESAROVA, Adriana. Frontiers in
Endocrinology. ISSN 1664-2392, 2023, vol. 14, art. no.1244300 [1-14 p.].
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EFFECTS OF ACCELERATED LIGHT EXPOSURE ON ANTHOCYANINS IN ROSE WINES
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Introduction: Anthocyanins are key polyphenols responsible for the color in rosé wines. Market demands for
Flint bottles compromises the stability of these compounds, leaving the wine unprotected against light.
Without this photo-protection, anthocyanins undergo auto-oxidation phenomena, which adversely affects the
color and quality of the wine. The aim of this study is to investigate light-mediated mechanisms affecting color

and polyphenols in rosé wines using an irradiation equipment previously developed by our research group.

Material & Methods: Rosé wines bottled in 0.75-liter Flint glass bottles underwent accelerated light exposure
for0, 1,2, 4,8, and 16 hours. Subsequently, wines were tasted and characterized by spectrophotometric and

chromatographic methods.

Results: Accelerated irradiation caused a progessive deterioration in color quality of the rosé wines,
accompanied by a noticeable decrease in anthocyanin and riboflavin levels, an increase in volatile sulfur
compounds and unchanged levels of methionine. These effects were noticeable in wines subjected to only 1
hour of light exposure and they were intensified with longer irradiation periods. However, no discernible signs

of light struck taste were detected.

Conclusion: Accelerated irradiation induced notable changes in rosé wines, although not light struck taste.

Anthocyanins could have reacted with the photoexcited riboflavin instead of methionine.

Supported by Proyectos de generacion del conocimiento 2021: Ministerio de Ciencia y Educacién de Espafia: PID2021-
1226750B-C21/C22-SOLANUM project.
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APPLICATION OF AN OPTIMISED ANTIOXIDANT AND HYPOGLYCEMIC EXTRACT FROM
LANTANA CAMARA BRANCHES IN TECHNOLOGICAL PHYTOSOMES’ PREPARATION
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Introduction: Lantana camara (Lc) is a adaptable species naturalised in around 60 countries. Lc leaves
extracts are used in folk medicine to treat stomach pain, rheumatism, and bronchitis.1 Herein, for the first
time, branches were subjected to microwave extraction for polyphenols recovery. The extract was employed

for developing phytosomes,2 a new type of herbal complexes as a potential delivery system.

Material & Methods: A three-factors and three-levels Response Surface Methodology (RSM) was employed
to optimize the microwave extraction of polyphenols and especially verbascoside from Lc branches.The
extract was studied for antioxidant and hypoglycemic activity (a-glucosidase and a-amylase inhibition).The
extract and phosphatidylcholine from soy lecithin were employed to prepare new phythosomes characterized

by Dynamic Light Scattering (DLS) and Scanning Electron Microscopy (SEM).

Results: Verbascoside enriched extract from Lc branches was obtained with 16.3% yield. The extract showed
antioxidant (DPPH = 28.9 pymol TE/g extract) and hypoglycemic activities IC50 a-glucosidase = 25 pg/mL;
IC50 a-amylase = 76 pg/mL). Phytosomes formed spherical and stable nanopaticles with a Z-average
of 137.8 nm.

Conclusion: A new biocompatible and bioactive herbal extract formulation was developed from an
antioxidant and hypoglycemic extract as potential nano-technology carrier system for type-2 diabetes
treatment and other applications.

PIAno di inCEntivi per la Ricerca di Ateneo 2020/2022, Linea di Intervento 3 "Starting Grant" project HYPOGLYCEMIA; PRIN 2022
PNRR (P2022MWY3P) macrosettore “PE - Physical Sciences and Engineering. Titolo:“Old but Gold! Identification of molecular
platforms for age-associated diseases to promote healthy and active aging.” D.D. 1409 del 14/09/2022 - PNRR per la Missione 4,

Componente 2, Investimento 1.1; This research has been funded by the European Union (NextGeneration EU) through the MUR-
PNRR project SAMOTHRACE-Sicilian MicronanoTech Research and Innovation Center (ECS00000022, CUP B63C22000620005).
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CORDIA AFRICANA FRUIT AS A SOURCE OF PHENOLIC COMPOUNDS WITH PREBIOTIC
POTENTIAL TO MODULATE GUT MICROBIOTA AND PREVENT ULCERATIVE COLITIS
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Introduction: Cordia africana is a shrub traditionally used in folk medicine, with its fruit containing
polyphenolic mucilage that may protect against intestinal inflammation. This study aimed to characterize the
fruit hydrocolloid and assess its effect on ulcerative colitis and human gut microbiota.

Material & Methods: Phenolic compounds in the hydrocolloid were analyzed by HPLC-DAD/ESI-MS. Their
effects were evaluated: 1) in a mouse model of ulcerative colitis induced by dextran sulfate sodium and 2) in
a human model, simulating gastrointestinal digestion followed by fecal fermentation.

Results: The hydrocolloid contained 61.09 + 2.42 mg of gallic acid equivalents (GAE)/g of total phenols.
Syringic, hydroxybenzoic, and dihydrocaffeic acids were identified as phenolic compounds conjugated to
biopolymers. In mice, hydrocolloid administration reduced disease activity indices, decreased
myeloperoxidase and eosinophil peroxidase activity, and increased colon length (at a dose of 100 mg/kg). It
also promoted the growth of Lactobacillus and Bifidobacterium, and reduced the proliferation of
Acetobacteraceas, stimulating short-chain fatty acids (SCFA) synthesis. In the human model, 43.90% of the
phenolic compounds were bioaccessible; the non-digestible fraction stimulated the relative abundance of
Bacteroides in gut microbiota and SCFA synthesis (acetate/propionate).

Conclusion: The phenolic compounds found in Cordia africana fruit hydrocolloids contributed to maintaining
colon health.

This study was financed in part by the Coordenagéo de Aperfeicoamento de Pessoal de Nivel Superior - Brazil (CAPES) - Financial
Code 001. This study was financed in part by the Conselho Nacional de Desenvolvimento Cientifico e Tecnolégico - Brazil (CNPQ) -
Process number 400585/2022-7. This work was supported by the Federal University of Pernambuco at the Biotechnology Laboratory,
Microbiota and Immunomodulation Laboratory at the Federal University of Minas Gerais. This work was also supported by the
Portuguese Foundation for Science and Technology (FCT) under the scope of the strategic funding of UIDB/04469/2020 unit, and by
LABBELS - Associate Laboratory in Biotechnology, Bioengineering and Microelectromechanical Systems, LA/P/0029/2020. C. Nobre
acknowledge FCT for the Assistant Research contract (DOI 10.54499/2021.01234.CEECIND/CP1664/CT0019).
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(-)-EPICATECHIN IMPACT ON CALCIUM MOVEMENT AS A MECHANISM OF ITS
VASORELAXANT EFFECT
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Introduction: Cocoa, grapes and green tea are among many food rich in (-)-epicatechin, flavanol which
beneficial effect on cardiovascular health has been suggested. Here, we aimed to investigate influence of
(-)-epicatechin on Ca2+ movement as a mechanism of its vasorelaxant effect in human internal mammary
artery (HIMA).

Materials & Methods: Discarded HIMA segments were collected from patients undergoing coronary bypass

grafting and studied in organ baths.

Results: (-)-Epicatechin (0.1 uM-500 pM) induced concentration-dependent relaxation of HIMA without
endothelium pre-contracted by phenylephrine (pD2=4.86+0.10; max. response 89.7+7.0%). In 80 mM K+-
contracted rings, addition of (-)-epicatechin induced partial relaxation of HIMA (pD2=3.61+0.14; max.
response 55.5+6.7%). In Ca2+-free Krebs Ringer bicarbonate solution, (-)-epicatechin caused concentration-
dependent vasorelaxation of HIMA pre-contracted by phenylephrine (pD2=4.68+0.05; max. response
88.0£7.7%) and caffeine (pD2=5.51£0.01; max. response 100.0+2.9%). Finally, thapsigargin slightly
antagonized relaxation of HIMA pre-contracted by phenylephrine in normal Krebs Ringer bicarbonate solution
(pD2=4.83£0.13, max. response 89.3+6.4% in control vs. pD2=4.14£0.10, max. response 62.0£4.3% in

thapsigargin-treated rings).

Conclusion: (-)-Epicatechin induced strong endothelium-independent relaxation of HIMA pre-contracted by
phenylephrine. It seems that (-)-epicatechin could inhibit influx of extracellular Ca2+, interfere with intracellular
Ca2+ release (probably via both inositol-trisphosphate receptors and ryanodine receptors) and re-uptake by

the sarcoplasmic reticulum via Ca2+-ATPase.

Mangels DR, Mohler ER. Arterioscler Thromb Vasc Biol. 2017 May;37(5):757-763.

17t World Congress on Polyphenols Applications 2024 - September 19 - 20, 2024 118



ISOFLAVONES PROFILE AND ANTIOXIDANT AND ANTIDIABETIC ACTIVITY
OF SOYBEAN EXTRACTS
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Introduction: The incidence of type 2 diabetes mellitus is increasing worldwide; therefore, controlling
postprandial hyperglycemia is crucial to stopping disease progression. One of the strategies is the reduction
of the degree of carbohydrate absorption from foods by inhibition of digestive enzyme activity. The present
study aimed to evaluate and compare the properties of the dry extracts obtained from diffrent anatomical part

of soybean to determine their potential as functional food sources.

Material & Methods: The reaserch material consisted of soybean seeds, leaves and pods.
Spectrophotometricaly in vitro a-amylase, a-glucosidase inhibition activity and antioxidant activity as well as

phenolics content were determined. Isoflavones profile was evaluated using LC-QTOF-MS method [1-3].

Results: Soybean leaves and pods extracts were characterized by higher total content of antioxidative
phenolic compounds in comparison with seeds. Aqueous extract of soybean seeds at full maturity and ethanol

extract of leaves were the most efficient inhibitor of a-amylase and a-glucosidase activity, respectively.

Conclusion: Soybeans, as well as leaves and pods, which are a waste product, might be useful material for
obtaining preparations with anti-radical and inhibiting the activity of digestive enzymes involved in

carbohydrate metabolism. They can also be an active food additive or component of a dietary supplement.

References:
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RECONSTITUED ESSENTIAL OILS - DEALING WITH THE NATURAL VARIABILITY
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Introduction: Essential oils (EOs) are natural products composed by a mixture of volatile compounds. The
use of certain essential oils in animal nutrition have shown potential benefits in both, poultry and swine
industries.1 However, due to the natural variability of their composition, incosistent results have been reported
in experimental studies. The aim of this study was to evaluate the antimicrobial activity of two EOs commonly
used in animal production versus their “recontituted” formulations (REOs), formulated to mimick the

compostion of the natural effective EOs using pure chemically defined substances.

Material & Methods: Commerical EOs from cinnamon (Cinnamomum verum) and oregano (Origanum
vulgare) were analyzed by GC-MS. Compound identification was performed by provided commercial libraries
and quantification by internal normalization as indicated by the ISO regulations. Developed REOs were
submitted to minimum inhibitory concentration studies against 8 common pathogens isolated directly from

commercial farms.

Results: Developed REOs display similar inhibitory activity than their natural counterparts in all tested

phatogens (both Gram+ and Gram-).

Conclusion: The use of “reconstituted” formulations may be a good stategy to overcome the limitations
derived from the natural variability present in natural EOs. More research is needed to verify their potential

benefit in experimental in vivo studies.

Zeng, Z., Zhang, S., Wang, H. & Piao, X. Essential oil and aromatic plants as feed additives in non-ruminant nutrition:
A review. J. Anim. Sci. Biotechnol. 6, (2015).
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VALORIZATION OF UNDERSTUDIED PRUNUS CERASUS VAR. MARASCA POMACE
DERIVED FROM INDUSTRIAL PROCESSING: RECOVERY, CHARACTERIZATION AND
BIOACTIVITY ASSESSMENT OF SECONDARY METABOLITES
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Introduction: Marasca cherries are used for the industrial preparation of traditional Venetian liqueurs. Prunus
cerasus cherries are rich in anthocyanin pigments, flavonoids and phenolic acids1. However, information
about Marasca cherries and industrial by-products are scarce. This work aims to promote the re-use of

Marasca pomace as a novel bioactive food ingredient.

Material & Methods: The ultrasound-assisted extraction of polyphenols from pomace was optimized using
the response surface methodology. Content of total anthocyanins, phenols, and flavonoids was assessed by
colorimetric assays, while a comprehensive phytochemical profiling was performed by UPLC-QToF-MS.
Antioxidant activity of extracts was assessed though DPPH, ABTS, CUPRAC, FRAP, PBD, and MCA assays.

Enzyme inhibitory properties were tested on glucosidase, amylase, and tyrosinase.

Results: The optimized extraction yielded 26.4 mg/g phenols, 2.4 mg/g flavonoids, and 73.0 ug/g
anthocyanins. UPLC-QToF profiling revealed several cyanidin derivatives previously uncharacterized in
Marasca cherries, as well as flavonoids and phenolic acids (e.g., caffeate derivatives). Antioxidant activity
was related to radical scavenging and metal reduction effects, and a significant anti-tyrosinase activity

was observed.

Conclusion: Ethanol extract of Marasca pomace represents a valuable source of polyphenols with
antioxidant and anti-tyrosinase properties. It can be used as food ingredient to increase oxidative stability and
control enzymatic browning.

Supported by National Recovery and Resilience Plan (NRRP), Mission 4, Component 2, Investment 1.1, Call for tender No. 1409
published on 14.9.2022 by the Italian Ministry of University and Research (MUR), funded by the European Union —NextGenerationEU-
Project Title: “From waste to wealth: development of novel plant biostimulants for indoor crop cultures through the solid-state

fermentation of agro-food wastes with Trichoderma spp. and the associated microbial ecosystem”— CUP: D53D23022010001 - Grant
Assignment Decree No. 1377 adopted on 01/09/2023 by MUR.

Cairone, F. et al., 2023. Antioxidants, 12(2): 445.
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PHENOLIC COMPOSITION AND BIOACTIVITY OF DIFFERENT PIGMENTED RICE, CORN,
AND SORGHUM GRAINS
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Introduction: Recent studies suggest that pigmented rice, corn, and sorghum contain health promoting
polyphenolic compounds.Utiliazing grain as as source of phneolics may be economically advantageous. The
objective of this study was to determin the phenolic profile and bioactivites of different rice, corn, and

sorghum grains.

Material & Methods: Color analysis was performed on both grain and flour samples. Proximate analysis of
flour samples was measured. Whole grains were milled prior to extraction (70% v/v ethanol). The phneolic
profile was evaluated by measruing the total phenolic content (TPC) and condensed tannin content (CTC)
coupled with normal and reverse phase HPLC. Bioactivity was determined using the 2,2-diphenyl-

picrylhydrazyl (DPPH) assay and glycation inhibition assay with BSA-fructose.

Results: Sorghum had the highest TPC, CT, and antioxidant activity in comparrison to rice and corn samples.
Rice and sorghum had the highet glycation inhibition. Rice and corn had unique cyanin compounds that

sorghum did not. Sorghum was a unique source for 3-deoxy anthocyanidins.

Conclusion: Although all grains contain phenolic compounds, sorghum was the highest in TPC, CT, and
antioxidant activity. There are unique phenolic compounds to sorghum, making it a viable souce of phenolics

for future food applications.

Supported by USDA-ARS.
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ENZYMATIC SYNTHESIS OF SULFATED POLYPHENOL METABOLITES
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Introduction: Polyphenols, important plant metabolites, have therapeutic, antioxidant, and anti-inflammatory
effects. During phase Il of biotransformation, they are sulfated, glucuronidated, or methylated. Defined
standards of sulfated flavonoids are required for metabolic studies. Isolation of these metabolites from

biological material is impractical, but they can be synthesized in vitro.

Material and Methods: Bacterial aryl sulfotransferases (ASTs) were used to sulfate various phenolic
compounds, with para-nitropheny! sulfate (p-NPS) as a sulfate donor. The presence of the sulfated products
was confirmed by HPLC analysis, which was optimized for the proper separation of polar and highly

polar substances.

Results: Sulfated metabolites of selected flavonoids and phenolic acids were detected. This screening of
substrates and enzymes helped us identify the optimal conditions for preparing sulfate derivatives of phenolic
compounds. Based on tests of individual ASTs, one AST was selected for the preparative production of

kaempferol sulfate. The synthesized product was then isolated and structurally characterized.

Conclusion: Enzymatic sulfation of polyphenols applying bacterial ASTs is an effective method for producing
sulfated metabolites of flavonoids and other phenolic compounds. Sulfated products can be isolated in
sufficient amounts and used as standards for the characterization of the metabolites of the biotransformation

of polyphenalic substances.

Supported by the MEYS grant (CZ.02.01.01/00/22_008/0004597) and by the Czech Science Foundation (23-04654S).
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OLEUROPEIN METABOLITES ARE BIOLOGICALLY ACTIVE AS MITOCHONDRIAL
CALCIUM ACTIVATORS AT THE CONCENTRATION MEASURED IN HUMAN PLASMA
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Introduction: Oleuropein from olive leaf extracts (OLE) has recently been identified as a mitochondrial Ca2+
activator boosting cellular energy metabolism and skeletal muscle performance1. Clinical studies in exercise
and healthy aging tested mitochondrial activation in muscle biopsies after OLE supplementation in
humans2,3. However, ingested oleuropein generates metabolites whose biological activity remains poorly
characterized. An LC-MS/MS method was developed and validated to quantify the major oleuropein
metabolites circulating in human plasma after OLE consumption and their biological activity on mitochondrial

activity in muscle cells determined.

Material & Methods: Oleuropein metabolites were quantified by LC-MS/MS in plasma samples after intake
of 250 mg of OLE in older men. Their mitochondrial calcium activators capacity was measured in C2C12-

derived myotubes individually and as a cocktail, at the concentration range determined in plasma.

Results: The validated LC-MS method allowed the accurate quantification of oleuropein metabolites peaking
1h after OLE intake at a total concentration of 856505 nmol/L. Most of the quantified metabolites and their
cocktail, at concentration ranges reproducing plasma exposure, were biologically active as mitochondrial

Ca2+ activators in muscle cells.

Conclusion: Oleuropein metabolites are bioactive in skeletal muscle and reach a total concentration in blood

sufficient to activate mitochondrial energy metabolism via mitochondrial Ca2+.

References:
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NATURAL DEEP EUTECTIC SOLVENTS - A PROMISING MEDIA TOWARDS SUSTAINABLE
VALORISATION OF UNDERUTILIZED CROPS
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Introduction: Diversifying food resources through incorporation of crops with nutritional and health benefits
present a promising strategy in sustaining nutraceutical security under climate change and biodiversity
degradation. Buckwheat is such underutilized crop, known for the abundance of bioactive compounds that

have a vast potential to support human health.

Material & Methods: Heat-assisted extraction supported with natural deep eutectic solvents (NaDES) was
employed to extract polyphenols from the Fagopyrum esculentum Moench. Response surface methodology
was used to optimize the extraction process, considering results obtained in the screening assay with nine
different NaDES.

Results: In screening analysis, lactic acid-containing NaDES showed the highest extraction capacity for rutin,
whereas total flavonoids were favourably extracted by choline chloride/propylene glycol (ChCI/PG) mixture.
Systematic analysis of the studied process paramters revealed that the maximal content of rutin was obtained
under the temperature of 60.7°C, during 119.04 min, with 27.32% of water. The optimal conditions for the
highest flavonoid content in ChCI/PG extraction were 64.87°C, 112.61 min, and 30.92% of water.

Conclusion: Extracts obtained through implementation of green extraction procedures from buckwheat holds
a great potential to contribute to the consumers’ nutrient and health benefits and pave the way for

incorporation into the new natural-based products.

This research was supported by the Ministry of Science, Technological Development and Innovation of the Republic of
Serbia, grant number 451-03-66/2024-03/200003.
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2. M. Radan, et al. Sustain Chem Pharm 35 (2023) 101220.
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UNLEASHING THE POWER OF VIBRATIONAL SPECTROSCOPY FOR RAPID
PHENOTYPING OF FLAVONOIDS IN COLORED POTATO BREEDING SELECTIONS
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Introduction: Potato (Solanum tuberosum L.) presents the highest genetic diversity among all cultivated
species, with ~5000 registered varieties and a broad phenological variation in flesh and skin color. Colored-
fleshed potatoes can serve as natural colorants as well as providing nutritional benefits associated with their
antioxidant, inflammation inhibition, anti-tumor, and neuroprotective activities. Current detection of
anthocyanins depends on chemical and chromatographic methods, which are time-consuming, laborious,
and do not lend for field deployment. Our aim was to evaluate the feasibility of portable Infrared and Raman

devices to profile flavonoids in potatoes to support breeding programs.

Material & Methods: Andean native potato (n=75) samples from 7 Solanum species were characterized and
quantified for their anthocyanin using traditional reference methods3. Infrared and Raman are sensitive to

different types of vibrations and provide complementary vibrational spectra.

Results: Pattern recognition analysis identified the major anthocyanin types in the colored potato samples.
In addition, the spectra were used to predict the levels of phenolics and monomeric anthocyanins. Handheld

devices provided rapid (1 min), non-destructive and user-friendly data acquisition that can be field-deployed.

Conclusion: Field-deployable IR and Raman devices could allow for rapid selection of unique genetic

material based on different anthocyanin profiles as a non-invasive method.

References:

1. Rodriguez-Saona, L.; Giusti, M. M.; Wrolstad, R. E. J. Food Sci. 1998, 63,458-465.
2. Ayvaz H, Bozdogan A, Giusti MM, Mortas M, Gomez R, Rodriguez-Saona LE. Food Chem. 2016, 211:374-82.

3. Giusti, M. M.; Wrolstad, R. E. Anthocyanins. Current Protocols in Food Analytical Chemistry; Wrolstad, R. E., Ed.;
John Wiley & Sons: New York, 2001; unit F1.2.1-1.
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INTERACTION OF SELECTED POLYPHENOLS WITH HSA - SPECTROSCOPIC AND
CALORIMETRIC STUDY
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Introduction: Polyphenols can affect the protein’s structure and therefore their properties. The aim of this
study was to investigate the interaction of gallic acid (GA) and resveratrol (RV) with Human Serum
Albumin (HSA).

Material & Methods: Calorimetric measurements have been performed using nano Isothermal Titration
Calorimetry (ligand:HSA 0.3782:1+8.198:1 molar ratio). Spectroscopic measurements have been performed
using JASCO J-1500 Spectropolarimeter (ligand:HSA 5:1 molar ratio).

Results: The affinity of HSA towards both GA and RV was high (Ka 1.37+0.38x106M-1 and
1.59+0.38x106M-1, respectively). The reactions between HSA and ligands were endothermic (AH>0) and
spontaneous (AS<0). None of the ligands induces significant changes in the HSA's secondary structure.
Interactions of HSA with RV caused changes in the protein’s regions rich in aromatic amino acid residues,
but also significantly changed the disulphide bridge asymmetry. The formation of (HSA-GA)complex resulted
in conformational changes mainly in the HSA's regions containing a lot of Phe and Trp amino acid residues.

Conclusion: RV and GA have an impact on the HSA's structure. This could potentially affect the protein’s

properties and have implications for the pharmaceutical industry and marketing.

Supported by Grant BNW-1-011/K/3F, BNW-2-024/K/3/F, BNW-2-025/K/3/F, BNW-2-023/K/3/F from the Medical

University of Silesia, Poland.

References:
1. Mic M, et al.. Antioxidants (Basel). 2022 Jun 24;11(7):1245.
2. Qureshi MA, Javed S. Sci Rep. 2022 Feb 14;12(1):2400.
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MECHANOCHEMICAL AMORPHOUS DISPERSIONS OF APIGENIN: PAVING THE WAY FOR
FUTURE THERAPEUTIC APPLICATIONS IN CONTACT LENSES
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Introduction: Apigenin, a flavone with anti-inflammatory, antioxidant, and antibacterial properties, is
classified in Class Il of the Biopharmaceutics Classification System (BCS) due to its good permeability but
poor water solubility. Enhancing its solubility can improve its bioavailability and therapeutic potential. This
study focuses on creating amorphous solid dispersions of apigenin using mechanochemical methods to
increase its solubility.

Material & Methods: Nine amorphous solid dispersions of apigenin were prepared using a ball mill. The
dispersions included systems with various polymers such as HP-B-cyclodextrin, -cyclodextrin, and Pluronic
F-68 (PLU68). Milling was conducted for 60 minutes at 30 Hz. Solubility was evaluated, and the dispersions
with PLU68 and PLU127 were selected for further analysis. Fourier Transform Infrared Spectroscopy (FT-IR)

was used to confirm molecular interactions between apigenin and the polymers.

Results: The study confirmed that the mechanochemical method significantly enhanced the pH-dependent

solubility of apigenin. FT-IR analysis identified the chemical groups responsible for these interactions.

Conclusion: The enhanced solubility of apigenin through this method paves the way for developing
innovative applications, such as 2D printing inks for contact lenses and oral solid dosage forms, thus

improving its therapeutic applications.

Supported by the grant OPUS from the National Science Centre Poland UMO-2020/37/B/NZ7/03975.

Salehi, Bahare, et al. "The therapeutic potential of apigenin.” International journal of molecular sciences 20.6
(2019): 1305.
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SKIN BENEFICIAL EFFECTS OF POMEGRANATE PEEL EXTRACT
AND ITS DOMINANT COMPOUNDS
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Introduction: The peel of pomegranate (Punica granatum L., Punicaceae) fruit is usually treated as a waste.
On the other hand, it is a rich source of polyphenoals, including phenolic acids, flavonoids, and tannins. A

broad range of biological activities was reported for pomegranate peel extracts.

Material & Methods Extract of pomegranate peel (PPE) was obtained by double percolation using 50% EtOH
and spray dried. HPLC was applied for the chemical analysis of the most abundant phenolics. PPE and
individual compounds were tested using in vitro inhibition of hyaluronidase, elastase, collagenase, and
tyrosinase. In vitro anti-inflammatory potential of PPE was investigated in the erythrocyte membrane

stabilization assay.

Results: The most abundant compounds in PPE was punicalagin, followed by punicalin, ellagic and gallic
acid. PPE showed IC50 values of 534.76 pg/ml for hyaluronidase, 651.81 ug/ml for elastase, 1013.81 pg/ml
for collagenase, and 537.60 ug/ml for tyrosinase inhibition. The most active individual compound was ellagic
acid, except for collagenase inhibition assay where punicalin was the strongest inhibitor (IC50 value of 95.63

Mg/ml). Also, PP extract showed promising concentration-dependent in vitro anti-inflammatory activity.

Conclusion: Both, PPE and individual compounds showed promising skin beneficial effects to meet trends

in cosmetic and healthcare sector.

Supported by the HORIZON 2020-MSCA-RISE-2017 project EthnoHerbs and Ministry of Education, Science and
Technological Development of the Republic of Serbia 451-03-66/2024-03/ 200178 and 451-03-66/2024-03/200019.

References:

1. M Radan, N; Cujié Nikoli¢, S. Kuzmanovi¢ Nedeljkovi¢, Z. Mutavski, N. Krgovic, T. Stevi¢, S. Markovic, A. Jovanovic,
J. Zivkovic, K. Savikin. Plants 13(2), (2024) 281

2. P. Kandylis, E. Kokkinomagoulos. Foods 9 (2020) 122.

17t World Congress on Polyphenols Applications 2024 - September 19 - 20, 2024 129



PURPLE CORN ANTHOCYANINS ON ZEIN NANOPARTICLES AS
POTENTIAL DELIVERY SYSTEM
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Introduction: Purple corn has shown preventive effects against several chronic diseases in preclinical and
clinical studies. Its health effects have been attributed to the presence of anthocyanins (ACNSs). In this work,
ACNs extracted from purple corn cobs were encapsulated in zein nanoparticles (NPs) to enhance ACN
stability. Afterwards, ACN-loaded and unloaded formulations were tested on Caco-2 intestinal cells to verify

their cytotoxicity.

Material & Methods: The extraction of ACNs from corn cobs was performed by maceration using
hydroalcoholic solutions acidified using six different acids. Based on extraction efficiency and selectivity three
extracts were selected to test their cytotoxicity through MTT on Caco-2 human intestinal cells. The best
performing extracts were then employed for the preparation of zein NPs and their morphology and cytotoxicity

were assessed.

Results: Only formic and hydrochloric extracts showed no cytotoxicity at suitable ACN concentrations and
were employed for NPs formulation. At the same concentrations, both formulations were not cytotoxic on

Caco-2 cells. SEM and DLS analyses conformed their nanometric dimentions and spherical shape.

Conclusion: Encapsulation of ACNs extracted from purple corn cobs in zein-based nanoformulations proved

to be safe and not cytotoxic on human intestinal cells and deserve further studies as putative delivery system.

References:
1. Cappellini et al., Frontiers in Plant Science, 12:748049, 2021

2. Petroni et al., Planta, 240:901-911, 2014
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FULL CHARACTERIZATION OF RHODODENDRON TOMENTOSUM (LEDUM PALUSTRE)
HYDROALCOHOLIC EXTRACT: METABOLOMIC AND BIOLOGICAL INSIGHTS
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Introduction: Rhododendron tomentosum, formerly Ledum palustre, is an aromatic plant belonging to the
Ericaceae family. Traditionally, it has been used to treat various diseases, as an anti-inflammatory and as a

repellant. This study aims to provide a comprehensive functional characterization of its hydroalcoholic extract.

Materials & Methods: Biological characterizations of the extract were performed, including an antioxidant
activity assay on a eukaryotic cell line and antibacterial and antifungal activity tests on both plant beneficial
and phytopathogenic species. Liquid chromatography high-resolution tandem mass spectrometry (LC-

MS/MS) and untargeted metabolomics tackled the molecular aspects behind extract bioactivity.

Results: The extract showed a strong antioxidant activity, in combination with a significant antibacterial
activity on a phytopathogenic strain. Additionally, the extract promoted the growth of a beneficial bacterium
suggesting potential applications in enhancing plant health and resistance, while only a slight antifungal
activity was observed. Furthermore, several compounds belonging to polyphenol classes and typically not
associated with this species were tentatively identified through untargeted metabolomic analysis.

Conclusion: The study highlights the presence of various bioactive compounds in Rhododendron

tomentosum extract, emphasizing its potential use in multiple fields of application.

References:

1. M. Vengryt, “Rhododendron Subsect . Ledum : Discovering the Medicinal Potential of Labrador Tea Species
in the Northern Hemisphere,” 2024.
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ANTI-INFLAMMATORY EFFECTS OF HYDROXYTYROSOL AND TYROSOL AND THEIR
PHASE Il METABOLITES ON ENDOTHELIAL CELLS
UNDER HYPERGLYCEMIC CONDITIONS
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Introduction: Hyperglycemia is among the main factors involved in the onset of cardiovascular diseases.
Conversely, endothelial function may be enhanced with the intake of compounds like dietary (poly)phenols.
The aim of this investigation was to evaluate the protective effect of two extra-virgin olive oil (EVOO) phenolic
compounds, hydroxytyrosol and tyrosol, and their glucuronidated and sulfated phase Il metabolites, against

the inflammatory response in endothelial HUVEC monolayers under hyperglycemia.

Material & Methods: The alteration of HUVEC monolayers, treated with high glucose (HG, 30 mM) alone or
together with EVOO phenols (1 pM), was evaluated through FITC-Dextran cell permeability test and the
determination of tight junctions (TJ) proteins level through Western blotting, in relation to MAPK modulation,

NLRP3 inflammasome expression and IL-1B and IL-6 levels.

Results: It was demonstrated that the tested compounds counteracted HG-induced inflammation by
preserving TJ proteins integrity and by suppressing the activation of the MAPK pathway and NLRP3

inflammasome, also reducing the expression of pro-inflammatory cytokines.

Conclusion: This study underscores the significant protective effects of hydroxytyrosol, tyrosol, and their
phase Il metabolites on endothelial cells exposed to HG conditions. Our findings provide a deeper

understanding of the molecular mechanisms by which these molecules exert their protective effects.

Biological Relevance of Extra Virgin Olive Oil Polyphenols Metabolites. Serreli, G, & Deiana, M. Antioxidants (Basel),
2018, 7(12):170.
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ANALYSIS OF POLYPHENOLS, ANTIOXIDANTS, AND MINERALS IN VARIETIES OF
CAPSICUM SPP. AS A POTENTIAL CANDIDATE FOR ENRICHING MCT OIL
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Introduction: This study assessed the total phenolic content (TPC), antioxidant activity (AA), and selected
polyphenols in five chili pepper varieties, focusing on their relationship with capsaicin (CAP), dihydrocapsaicin
(DHC), and mineral content. The goal was to identify the best variety for enriching MCT oil with bioactive

compounds to enhance health benefits.

Material & Methods: Five Capsicum spp. varieties were analyzed: Trinidad Moruga Scorpion (TMS) Peach,
TMS Red, Orange Coral, Bahamian Goat, and Carolina Reaper. TPC and AA were measured using the Folin-
Ciocalteu method and DPPH assay, while CAP, DHC, and polyphenols were analyzed by HPLC-DAD. Mineral
profiles were determined using ICP-OES. Statistical analysis included one-way ANOVA, Tukey's test, and

Pearson correlation.

Conclusion: TPC ranged from 7.51 to 25.07 mg GAE/g DW, with Carolina Reaper showing the highest TPC,
AA (5.50+0.13 mg TEAC/g DW), CAP (62808.40+285.92 mg/kg DW), and DHC (32196.11+155.76 mg/kg
DW), along with resveratrol (5.61£0.09 mg/kg DW). Orange Coral had the highest rutin (211.63+2.51 mg/kg
DW) and other notable polyphenols. Significant positive correlations were found between AA and TPC (r =
0.830), TPC and CAP (r = 0.733), and TPC and DHC (r = 0.745). Carolina Reaper is the top candidate for

enriching MCT oil with bioactive compounds.

Supported by: the Slovak Research and Development Agency, APVV-22-0348.

Duranova, H., Kuzelova, L., Fialkova, V., Simora, V., Kovacikova, E., Joanidis, P., ... & Gabriny, L. (2024). Coconut-
sourced MCT oil: its potential health benefits beyond traditional coconut oil. Phytochemistry Reviews, 1-42
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POLYPHENOL CONTENT, ANTIBACTERIAL AND ANTIOXIDATIVE PROPERTIES OF
SOME BERRIES AND THEIR INFLUENCE ON INOSINE MONOPHOSPHATE
FORMATION IN MINCED PORK
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Introduction: Total polyphenol content (TPC), antibacterial and antioxidative properties [1] of chokeberry,
blackcurrant, and rowan berries and their press residues were alnalysed together with meat taste enhancing
inosine monophosphate (IMP) formation [2] during 14 days of storage of the minced pork, enriched with these

berry powders.

Material & Methods: Berry extracts were prepared and chromatographically analyzed (Agilent Technologies,
Germany). The minimal inhibitory concentration (MIC) values were determined according to the EVS-EN ISO
20776-1:2020 guidelines. Analyses of antioxidative properties were performed using a plate reader (Tecan

Austria Gmbh, Austria) and analyses of IMP formation with a HPLC-DAD (Agilent Technologies, Germany).

Results: TPC correlated strongly positively with antioxidativity. The susceptibility of tested bacteria to the
berry extracts was established, starting from the most sensitive bacteria: S. aureus > L. monocytogenes > E.
coli = C. jejuni. No correlation was established between TPC and antibacterial properties, the results were

plant specific. All berry powders incorporated to the minced pork reduced the IMP content.

Conclusion: Studied berries can be used in meat to reduce oxidation. Other compounds besides polyphenols
can cause antibacterial effect in the studied plant extracts. Enrichment with berries reduced meat

characteristic flavour in minced pork.

Supported by Estonian Research Council, grant number PRG1441.
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Introduction: Upland potatoes represent a resilient and economical source of health-beneficial bioactives
such as polyphenols and carotenoids1-3. In the framework of the JPI FACCE SYSTEMIC project, we aimed
at studying the anti-inflammatory effect of three commercial potato varieties cultivated in Starleggia (Valle

Spluga, 1560 masl).

Material & Methods: Biochemical analyses allowed us to consider extracts from Kennebec, Desirée and
Bleuet varieties as chlorogenic acid (CGA)-rich, carotenoid-rich and anthocyanin (ACN)-rich, respectively.
The anti-inflammatory potential of these compounds was tested on PMA-induced THP-1 macrophages
challenged with LPS via qPCR and ELISA.

Results: The ACN-rich Bleuet raw extract showed a lower anti-inflammatory activity at plasmatic doses
compared to the carotenoid-rich Desirée. We speculated that the high level of CGA in Bleuet extract could
interfere with ACNs. Consistent with this, the Bleuet isolated ACN fraction showed a stronger anti-
inflammatory activity than the raw extract and adding CGA to ACNs significantly reduced the ACN anti-
inflammatory effect. We explored their possible interaction with membrane transporters via

molecular docking.

Conclusion: Overall, upland pigmented potatoes may represent a source of anti-inflammatory
phytonutrients, but the possible interference between CGA and ACN anti-inflammatory activity indicates a

new starting point to develop/select ACN-rich varieties with a lower content of CGA.

Supported by ERA HDHL KH FNS SYSTEMIC- Eol N.967 CLIMAQUALITEC (MASAF)
References:
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INSIGHTS INTO WILD POMEGRANATE PEEL ENCAPSULATES: PHENOLIC COMPOSITION,
ANTIOXIDANT AND ANTIMICROBIAL POTENTIAL
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Introduction: Pomegranate peel (P) proved a broad range of biological activities and health-promoting
effects. Considering the great therapeutic potential of a P extract, this study aims to establish an
encapsulation process, using biocompatible carriers to obtain preserved encapsulates with highly potent
bioactive components. The phenolics content, antioxidant and antimicrobial activities of pomegranate peel

encapsulates were determined.

Materials & Methods: Microencapsulation method was performed by freeze drying technique. The content
of total phenols, flavonoids, flavonols, flavan-3-ols and total and monomeric anthocyanins were determined
spectrophotometrically in pure freeze-dried extract PPE (FPE), and its encapsulates, with whey protein
(FPE+WP), maltodextrin (FPE+MD) and polydextrose (FPE+PD). Antioxidant activities were measured using
DPPH, ABTS and hydroxyl radical tests. Antimicrobial effects of samples were evaluated. FTIR analysis was

performed to examine the efficient encapsulation process inside the carries.

Results: Among encapsulates, the FPE+WP showed the highest content of all investigated components,
except FPE+PD which demonstrated the highest flavonoids content. FPE+WP showed the highest
antioxidant activity by DPPH (IC50=13.81ug/ml), while FPE+MD by ABTS (IC50=3.15 pg/ml) and OH
(IC50=18.88 ug/ml) tests. Samples exhibited high antimicrobial potential. FTIR analysis demonstrated

successful encapsulation process, without negative interactions.

Conclusions: All obtained wild pomegranate peel encapsulates proved good multifunctional properties with
potential as food and pharmaceuticals.

References:
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BENEFICIAL IMPACTS OF CHOKEBERRY AND TART CHERRY BASED DIETARY
SUPPLEMENTS CONSUMPTION ON CELLULITE REDUCTION
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Introduction: Cellulite is an aesthetically distressing skin condition occurring in 80% to 90% of females. Our
aim was to investigate the effects oral consumption of dietary supplements based on chokeberry and tart

cherry juices.

Material & Methods: Twenty women with a cellulite grade of 1-2 (Nurnberger-Muller scale) were
participating in the study. Ultrasonography was applied to analyze the skin structure in addition to biochemical

and anthropometric parameters, which were measured before starting the treatment and after 32 days.

Results: A reduction in the thickness of the dermis with subcutaneous fat tissue and epidermis, while the
length of the fascicles was reduced by 35.93%. In 11 subjects edema of the dermis noticed at the beginning
of the study was not recorded at the end. Moreover, a statistically significant increase in the tissue doppler
signals was recorded indicating a better blood supply. Changes in anthropometric and biochemical
parameters were not recorded. Creatinine, urea, ALT, and AST values, as indicators of kidney and liver

function, remained at normal reference levels, pointing out the product’s safety.

Conclusion: Our results showed the marked potential of tested dietary supplements in improving the

morphology of skin in the regions that are affected by cellulite.

Supported by the HORIZON 2020-MSCA-RISE-2017 project EthnoHerbs and Ministry of Education, Science and
Technological Development of the Republic of Serbia (grant number 451-03-66/2024-03/200003).
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1.Khan MH, Victor F, Rao B, Sadick NS (2010). J Am Acad Dermatol 62:361-370.

2.Rawlings AV (2006). Int J Cosmet Sci 28:175-190
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H |§ ||:5-|- Antibacterial and antbiofilm activities of flavonol-enriched
wezmmee saffron tepal extract against multi-drug resistant ESKAPE pathogens

BOUOTHMANY Kaoutar ', ZALEGH Imane' , AIT MHAND Rajaa ' , RHALLABI Naima' , BENBACER Laila’ , FOUGERE Laétitia® ,
DESTANDAU Emilie* , MELLOUKI Fouad!

'RU Microbiology, Biomolecules and Biotechnology, Laboratory of Chemistry-Physics and Biotechnologies of Bi lecules and Materials (LCP2BM); Hassan IT
University of Casablanca. Morocco;
Biology and Medical Research Unit, National Center for Energy Sci and Nuclear Techniques CNESTEN, Rabat, Morocco;
“Institute of Organic and Analytical Chemistry (ICOA), UMR 7311, University of Orléans, CNRS, Orléans, France. =4 Kaoutar,bouothmany@gmail.com
Background, Objectives and Methodology Results and Discussion
The excessive and inappropriate use of antibiotics has led to the expansion of resistant 100+ - MC
bacterial strains, which poses an increasing threat to public health. This issue highlights - MC2
the urgent need to explore natural antibacterial alternatives to address the challenge of ~ § 807 MIC/4
antibiotic resistance. In this regard, saffron (Crocus sativus L.) bioresidues, a valuable §
60+
source of phenolic P ds [1], rep ay isi ib ial didate. The aim §
3
of the current study is to evaluate the antibacterial and antiadhesive activities of % o
H
hydroalcoolic saffron tepal extract (HSTE) against clinical ESKAPE bacteria stsrains: §
€
* Vancomycin-Resistant Enterococcus faecium (VRE), & 20
* Methicillin-resistant Staphylococcus aureus (MRSA),
0
* Klebsiella pneumoniae ESBL and CP, MRSA K. preumaniae IRPA VRE IRAB E cloacae
ESBLand CP ESBLand CP
* Tmij Resi: Acinetob b ii (TRAB),
* Imipenem-resistant Pseudomonas aeruginosa (IRPA), Figure 1 : P of inhit of biofilm fc
* Enterobacter cloacae ESBL and CP » The highest inhibition of biofilm adhesion was observed at MIC, with 86,63%

ESBL and CP: Extended-Spectrum Beta-lactamase and Carbapenemase-Producing inhibition for IRAB and 61,75% for K.pneumoniae at MIC/2;

» HSTE exhibited an important activity at MIC/4.
> Plant material and extract preparation %

- x108 Kaemndasl O-
The powdered saffron tepals {rom Taliouine region, Morocco, were macerated using iz ‘Kaermpferol O-bexcsids. O-dibescside
methanol-water mixture (80%) for 24h .

[N
| 10
&0-
; - Usatharmoetin O-bezcside
Hydroalcoolic extract (HSTE) | pe— O-dmmiminie
08 Hass fecl O-nexude.
The High-Performance Liquid 0. g Kammpfersl O-
Chromatography- Mass o shishwade 0
l Spectrometry (UHPLC-MS) i |
S = "ﬂ Tibamantin O bracsids
> Antibacterial activity { J 1 | f I \
ol ¥ b o AL ALY W o ok
H 2 H H

] : 10 2 14 Time [min]
- [ ination of mini inhibitory ion (MIC) and Figure 2 : Phenolic compounds analysis of HSTE using UHPLC-HRMS
inimum bactericid ion (MBC).

» Flavonol compounds are found in HSTE including Kaempferol and its derivatives,

Microdilution assay

> Anti-adhesive activity Quercetin and Isorhamnetin derivates.

» Tlavonols have

ial and antibiofilm potantial

'f‘ l.. ion of the p ge of inhibition of biofilm against multidrug-resistant bacteria [2]. Consequently, the observed activities of
ormation.

; HSTE can be attributed to the presence of flavonols in the extract.
Crystal Violet method

Conclusion and perspectives

Results

* Our findings suggest the potential application of saffron bioresidues as cfficient
Tablel: MIC and MBC values of HSTE against ESKAPE strains 1 ive to combat antibiotic resistance and eradicate bacterial biofilms;
ESKAPE bacteria MIC MBC MBC/MIC + Further studies are needed to elucidate the mechanisms underlying the antibacterial

mg/mL  mg/mL activity of HSTE.

MRSA 500 500 1
K. pneumoniae ESBL and CP 500 500 1 References
IRPA 250 300 & [1] Masala, S. Joki¢, K. Aladié, M. Molnar, et C. 1. G. Tuberoso, « Exploring Phenolic
VRE 500 500 ! Compounds Extraction from Saffron (C. sativus) Floral ByProducts Using Ultrasound-
IRAB 250 500 2 Assisted Extraction, Deep Eutectic Solvent Extraction, and Subcritical Water Extraction
E. Cloacae ESBL and CP 500 500 1 », Molecules, vol. 29, no 11, p. 2600, juin 2024, doi: 10.3390/molccules29112600,

[2] D. Pathak et A. Mazumder, « Potential of Fl as Promising Ph p
» Antibacterial effect of HSTE with MIC of 500 mg/mL against all strains except IRPA  Agents CombatMultidrug-Resi Infections », CPB, vol. 25, n° 13, p. 1664-1692, oct.
2024, doi: 10.2174/0113892010271172231108190233.

and IRAB, and MBC value of 500 mg/ml;
» Bactericidal effect against all the studied strains with MBC:MIC ratio <4.
Funding:

This work is as part of the project VPMA3 2021/06 and is funded by CNRST, APNMA and Hassan [1 u ity of C: in the fi k of the 3rd edition of Research Program in the ficld
of Valorization of medicinal and aromatic plants (VPMA3).
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17 GRAPE POMACE POLYPHENOLS PROMOTE OSTEOGENESIS
Polyphenols

Shgplications AND INHIBIT ADIPOGENESIS: THE EFFECT ON BONE
sert 1000 MARROW STEM CELL DIFFERENTIATION

CALABRISO Nadia ', MASSARO Marika ', SCODITTI Egeria !, QUARTA Stefano ', GERARDI Carmela 2,
GIOVINAZZO Giovanna 2, CARLUCCIO Maria Annunziata ! @

1 National Research Council (CNR) Institute of Clinical Physiology (IFC), 73100 Lecce, Italy. )
2National Research Council (CNR) Institute of Sciences of Food Production (ISPA), 73100 Lecce, ltaly. «r l IS P a
(><] nadia.calabriso@cnr.it; mariaanunziata.carluccio@cnr.it

CNR - IFC Istituto
di Fisiologia Clinica

INTRODUCTION Osteoporosis is an age-related systemic skeletal disease, characterized by progressive loss of bone density, and an
increased susceptibility to fractures (1). Bone marrow contains multipotential mesenchymal stem cells, BMSCs, that can differentiate into
osteoblasts and adipocytes. Aging can affect BMSC differentiation leading to adipose accumulation in the bone marrow and subsequent
bone loss. Natural compounds such as polyphenols can prevent and counteract bone diseases (2). Grape pomace is a rich source of
polyphenols with multiple health-promoting properties (3).

PURPOSE
To analyze the effects of grape pomace polyphenolic extracts on osteogenesis and adipogenesis

MATERIAL and METHODS Human BMSCs cultured BMSC seeding 80% confluent GPE
with and without grape pomace polyphenolic extracts \/ \/ "'
(GPE, 1-10 pg/mL GAE) were differentiated into m Osteogenic medium (OM) or adipogenic medium (AM)
osteoblasts or adipocytes. Osteogenesis and adipogenesis
were assayed by Alizarin Red S (ARS) and Oil Red O

0 . . day 0 day 14 day 21
(ORO) staining, respectively, as well as by gene expression Y qRT-Pc; analysis A ;:)Ro
of related markers by quantitative RT-PCR analysis. RESULTS staining
A OSTEQGENIC DIFFERENTIATION

Total Antioxidant B

Grape Total Phenols

Anthocyanins  Activity P
pomacecv  (mg GAEIL) (mgOE/L)  (mmol TEL) 9 - -
| Negroamaro | 3725+123 | 39.9+09 1001 ¥ A ‘
c o W O i CTR - GPE 5 pg/mL GPE 10 pg/mL
Mov [Mom+GPE 5 ugimL A [ AM + GPE 5 ugimL. ADIPOGENIC DIFFERENTIATION
[ oM + GPE 10 ugimL 1AM + GPE 10 ug/mL ; P

12
H

8 8 \
g £ 1 n B9 '
g g | GPE 5 gL GPE 10 pgimL
2 2. g
s E N | CONCLUSIONS Our findings suggest GPE as a
, | potentially useful strategy to reduce age-related
RUNX2  Osteocalcin  COL1A1 PPARY marrow adipose accumulation and possibly prevent
#p <001 versus CTR * p < 0.05 versus OM #p <001 versus CTR; " p < 005 versus AM bone frag|||ty
Grape pomace was characterized by a high content of phenolic o 8 ‘
compounds and, correspondently, showed antioxidant activities (A). éﬁeagrzlaé -
GPE significantly induced BMSC differentiation into osteoblasts S8 N WPl 9
compared to control (B), without altering cell viability. This effect was BMSC  OstgRel

Adipocyles

associated with an increase in gene expression of the osteogenesis
markers RUNX2, osteocalcin, collagen type | (C). Moreover, GPE
significantly reduced BMSC differentiation into adipocytes (E), Fat accikiikaiion
decreasing lipid accumulation and PPARy gene expression (D). OSTEOPOROSIS

! il 1R AR

i

References: 1. Hu L. et al. Int J Mol Sci,, 2018, doi: 10.3390jms19020360. 2. Zhan Su; et al. J Nutr Biochem, 2024, doi.org/10.1016f jnutbio.2023.109488. 3. Calabriso N; ef al. Nutrients, 2022, doi: 10.3390/nu14061175.
Funding: This work is supported by the European Union *Next Generation EU” and the Italian Ministry of University and Research (PRIN-2022-PNRR WINPROAGE Prot N. P2022TKYNN and PRIN-2022 Green MID-PLACE Prot. N. 2022CAKEWS)

Finanziato R Ministero A p _ .
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17 NATURAL RED GRAPE POMACE EXTRACT IMPROVES VASCULAR
Polyphenols

P Appucotlons AGEING THROUGH REDUCTION OF ENDOTHELIAL CELL
sepT. 19-20,903% SENESCENCE AND INHIBITION OF ENDOTHELIAL DYSFUNCTION

* MILAN, ITALY

CALABRISO Nadia ', MASSARO Marika ', SCODITTI Egeria ', GIRELLI Chiara Roberta 2, FANIZZI Francesco Paolo 2,
GERARDI Carmela 3, GIOVINAZZO Giovanna 3, CARLUCCIO Maria Annunziata 1
1 National Research Council (CNR) Institute of Clinical Physiology (IFC), Lecce, Italy.

2 University of Salento Department of Biological and Environmental Sciences and Technologies (DISTEBA), Lecce, Italy
3National Research Council (CNR) Institute of Sciences of Food Production (ISPA), Lecce, Italy.

AIM: Aging, a non-modifiable risk factor for cardiovascular di

is an important source of bioactive polyphenols with endothelial b
The aim of this research is to valorize grape pomace by green
chemoprevention of aging.

by endothelial cell senescence and dysfunction (1). Grape pomaoe
‘however the effects on endothelial senescence are not clear (2, 3).|
high-value molecules, endowed with biological properties in the|

METHODS: Negroamaro grape pomace (100gr) was extracted in distilled water (1 L) at 90°C. After centrifugation, the extract was dehydrated under
spray dryer, solubilized to 10% (w/v) proportion and then chemically characterized and used for bioactivity in cell culture assays. Grape pomace
extracts (GPE) were structurally characterized by HPLC/DAD and NMR and their effects on endothelial dysfunction and senescence were analyzed.
Human umbilical vein endothelial cells (HUVECs) were exposed to H,0,, as an in vitro aging model, detected by SA-B-gal staining, or to TNF-a, to
induce endothelial dysfunction, analyzed by the expression of inflammatory markers, at protein (EIA/ELISA/Western) and mRNA levels (QRT-PCR).

1%

MTT, DCFH-DA and Griess assay were used to evaluate cell viability, reactive oxygen species (ROS) and nitric oxide (NO) levels, respectively.

GPE chemical

characterization

L Table 1. Characterization of 10% (w/v) Negroamaro
pomace infusion, on total anthocyanins, phenols
content and antioxidant activity.

weinl
B

.“Z»’ 7 AN | crtivaliorust | Mokl

- ; Negroamaro 988095 324921233 103%
Figure 1. Representative 'H NMR (Nuclear Magnetic Data pressed as mean value 1 SD
spectrum of GPE. Expanded areas in (0.5-5 ppm), aliphatic region and (5.5-9.5) and are representative of 3 independent Figure 2. Characterization of different phenolic compounds
aromatic region are reported. The peaks of relevant identified metabolites are experiments occurring in Negroamaro grape pomace extract (GPE) dehydrated
labelled and suspended in ethanol 70% and used for bio-activity assays
Experimental design: Experimental design:
H,0, GPE effects on TNF-induced endothelial dysfunction
endothelial senescence
GPE H;0, GPE for - GPE TNF mﬁe and
for 2 hr for2 hr 24-48 hr and dysfunction for 2 hr for 24 hr 3
jysfunction markers
i A wisn $ ) |
g — PRTTPes — RGOS — SAf-gal c | —» s —» |~ T Inflammatory markers
= A, staining . o S— ¥ inculture medium
HUVEC GPE decreases the TNF-induced HUVE
GPE expression of endothelial @ ROSINO staining
Gortet o, adhesion molecules
1000 VoM A4 GPE decreases TNF-induced intracellular ROS
- 200, and increases NO levels in endothelial cells
{i-
| 3PP w
2 o
3 - 2
i , d
; c - s 10 10 (pgmL)
GPE S pgimL. W0, - GPE 5 pgimL. ™~ mietan
Figure 4. The expression on the endothelial cell surface of ~ Figure 5. Pre-treatment with GPE significantly reduced TNF

Figure 3. Effects of GPE on H,0,-induced HUVEC
aging. Cell aging was detected by senescence-
associated b-galactosidase (SA-b-gal) staining.

VCAM-1 and ICAM-1 was assessed by EIA and expressed as induced intracellular ROS levels, in a concentration-dependent
a percentage of the unstimulated control (# p < 0.01 compared  Manner, whereas increased the NO levels. Similar results were
to control ; * p < 0.05 compared to TNF alone. obtained after H,0, endothelial stimulation.

RESULTS: Our results showed that the exposure to H,0, promoted endothelial senescence, which was significantly alleviated by treatment with
5 pg/ml GPE. Furthermore, GPE ameliorated TNF-stimulated endothelial dysfunction by increasing NO production and reducing ROS levels.

CONCLUSION: Overall, results show that a natu rape pomace as obtained by green chemistry,
inhibits endothelial dysfunction and senescence al prevention of age-related diseases.

References: 1 Katsuumi G, ef al Front Cardiovasc Med. 2018 Mar 5518 doi: 10.338%/cfvm 2018 00018 . 2. Gerardi C, et &f.. Front Bioeng Biotechnol. 2020 Jun 26,8645 dvl 10.3389/bive. 2020 00645. . 3 Calabriso N. et al Nutrients 2022: 14(6) 1175 doi 10 3390mu14061175.

Funding: This WINPROAGE proje * Wioy Of vascular AGEing: Bando PRIN 2022 PNRR- Saftore ERC LS4 “Physialogy in Health, Disease and Ageing™

ision 4, Component G2, Invssiment 1.1 s par of ihe PRIN 2022 PNRR Gl (0.0, 1409 of vumum of the ftalian Ministry of Universly and research (MUR)
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NextGenerationEU 5> edella Ricerca delle Ricerche
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EFFECTS OF CHLORINE-CONTAINING DERIVATIVES OF 2'-OH CHALCONE ON SELECTED BLOOD CELLS

CYBORAN-MIKOLAJCZYK, Sylwia', KAZMIERCZAK, Teresa', TROCHANOWSKA-PAUK, Natalia', JEWAK, Natalia!, ROLA, Joanna', WALSKI, Tomasz2,
BONARSKA-KUJAWA, Dorota', KRAWCZYK-LEBEK, Agnieszka®, KOSTRZEWA-SUSLOW, Edyta®
1 Depanment of Physics and Blophysm Wroclaw University of Environmental and Life Sciences, Norwida 25 St., 50-375 Wroctaw, Poland
of Bi Wroctaw University of Science and Technology, Plac Grunwaldzki 13, 50-377 Wroctaw, Poland
3Depanment of Food Chemistry and Biocatalysis, Wroclaw University of Environmental and Life Sciences, Norwida 25 St., 50-375 Wroctaw, Poland

AIM: The purpose of this study was to determine the effects of 2'-OH chalcone derivatives containing a chlorine atom on the physical and functional properties of erythrocytes (RBCs),
platelets (PLTs) and peripheral blood mononuclear cells (PBMCs).
Material & Methods: Studied chiori derivatives of 2'-hydroxy contain one chloring atom at different positions of the A or B ring, and two chlorine atoms at the A
ring (Fig.1). Using the XTT assay, the effect of compounds on the metabolic activity of PLTs and PBMCs was i The effect of on collagen-mduced platelex
aggregation was evaluated by optical aggi y. The ic activity of the and their effects on the osmotic resi: of the erythrocytes were
spectrofotometrically on the basis of hemoglobin concentration relased from the cells. Changes in erythrocyte shapes under the infl of the tested comp were
using an optical microscope coupled with a digital camera. The effect of the compounds on the transmembrane potential was examined fluorimetrically based on the changes induced

by the tested

p in the excitation sp of the DISC4(5) probe.

a
3

s : o
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Results:The chalcones used have practically no effect on the metabolic activity of PBMCs mitochondria at concentrations up to 150 M and incubation time of 90 min (Fig. 2A).

Fig. 1 Chlorine containing derivatives of
2-hydroxychalcone  (C0): ~ 5*chloro-2*
hydroxychalcone  (C1),  3-chloro-2~
hydroxychalcone  (C3),  4-chloro-2-
hydroxychalcone (C4), and 3',5"dichloro-
2"-hydroxychalcone (C5).

Increasing the incubation time significantly affects the PBMCs mitc ial reductive capacity, especially in the p of chlorine- ining compounds in the B ring (Fig. 2B). Used
also do not signi affect the ic activity of PLTs mitochondria. The ion is C3, which signil reduces the mi ductive capacity
(Fig. 3A). The comp used ata ion of 100 uM inhibit collagen-induced platelet aggregation (Fig. 3B). In addition, the study showed that the tested compounds

do not induce erythrocyte hemolysis to the concentration up 250 uM and do not change the osmotic resistance and transmembrane potential of erythrocytes (Table 1). They induce
stomatocyte formation to varying degrees, suggesting that they bind to the erythrocyte membrane (Fig. 4B).

PBMCs 4A RBCs
10
o 28 oco
28" oco @8
§ w1 § i
: uc3 § £
O z. :
if 3% 2
130 32
£ o ] o
3 H =Dysoocytes control c1 c3 c4 cs co
. * - By ‘Compound
50 100 150 £y 100 150 Faces
Concentration, uM Concentration, M P @ Siomatocyles
Fig. 2 Mitochondrial reductive capacity of human peripheral blood mononuclear cells (PBMCs) determined
by XTT assay, following treatment with chalcones for 90 min (1A) and 24h (1B). ’ 2 |
i w |
PLTs -
3A
~0Co0 g
g w00 =Ct Control  CO c1 c3 c4 cs
g. mC3  #100 Compound
23 " ;22 g - Fig. 4 P ge of is of ery treated with tested
32 8 5 pounds used at jons of 100, 150 and 250 uM (4A). The
i é o A =100 uM percent of discocy and in control and
éi “ 5 D modifield ion of er The were
: £ used at a concentration of 100 uM (4B).
* o | z 4 Compound/ Cor % AW, mV
50 100 150 co c <3 4 s Concentration 100 um 100 um
Concentration, iM Compound
) ) ) ) ) ) Control 0.47+0.01 -108+1.4
Fig. 3 Mitochondrial reductive capacity of platelets (PLTs) determined by XTT assay, following treatment 0 0.47 +0.01 1115+0.9
with chalcones for 90 min (3A). Percentage of inhibition of collagen-induced platelet aggregation in the = 0' T 0' o 5 1' Aia
p of chal used at ions of 50uM and 100 uM (3B). B e Ste
a 0.47+0.01 -12.6+£1.3*%
ca 0.46 £ 0.02 -106+1.2
References: @F;'" i @ cs 0.47 £0.01 -104+04
Cyboran-Mikolajczyk, S., Matczak, K. Olchowik-Grabarek et al.(2024). The 's— L) Table 1. The transmembrane potential (¥, mV) of erythrocytes and the
influence of the chiorine atom on the GC(IV'N of 24 ychalcone in NaCl concentration (Csp, %) at which 50% hemolysis of control and
relation to the lipid phase of bi and i x-.gm .&‘EE chalcone-modified erythrocytes occurred.
activity. Chemico-Biological Interactions, 398, 1-14. @ s

This work was supported by the Wroclaw University of Environmental and Life Sciences (Poland) as part of the research project No N060/0008/23.
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From the waste of must

]7 clarification to the production of a
‘gx'ggnggtoilgns high POltyphEtN:IS’ r‘i)ch bu<:tcal film:

new insight to treat oral oxidative
BACKGROUND

stress-related pathologies
“‘;"Wm There are several pathologies affecting the oral mucosae which are

DI PRIMA Giulial, LA MANTIA Cecilia', BELFIORE Elena?, DE CARO Viviana'
N based on an oxidative imbalance. Among them oral mucositis (OM)

ax and oral lichen planus (OLP) are the main ones. As the current

42’/ ‘ therapeutic options could result ineffective while also suffering from Q“V
Oxidative stress several other disadvantages, polyphenols can be ideal supporting [y

candidates due to their wide range of biological activities

including the antioxidant and antinflammatory ones'. A ey o, B (T R
rich source of natural polyphenols can be the black @ < '9. 5 rch 9 i
novel raw material directly useful to ;= =

bentonite|(BE) o compolomutits drope mist 4“| ) 2 be inserted into pharmaceutical formulations suitable for T b \Z

filtration which, through virtuous recovery, can be /
treated to obtain a liquid polyphenols’ enriched buccal administration and thus useful to treat the oral

excipient usefull for pharmaceutical applications?. oxidative stress-related pathologies

'Dipartimento STEBICEF, University of Palermo, Palermo, Italy
2Dipartimento Me.Pre.C.C, University of Palermo, Palermo, Italy
- giulia.diprima@unipa.it

Waste L ' ‘J , L
Waste black bentonite (BB) directly taken from the filtration silos

recovery

Multiple maceration

1. Stirring for 1h, in 2. Centrifuged for 3. Supernatant
the dark, T=25°C 1hat 5500 rpm filtration

Multiple & 12 ;:g =»

Water content %: 55:5%

Wet
Bentonite 4

we,,
.
maceration ‘ ] (I O .
code | bentonite (88) | (5) | (whw) | methoa
DM Dry PEG200 18 magnet
e n=7 7 2 o 1
| Unconvetional and green extraction solvent
. PE® ) (waste-to-market approach) Best extl‘act Selection
Solvent | Demsity HPLC-DAD analyses.
recovery % (ua/ GaicAcd ., Reswousl  ,  Qurcstn
Best extract S o =] ooy T ] E g
3 | aisot094 | ‘:‘ f 5 P 1 e
selection t 3
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EY
79 8a%a15
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a7 | e . z =
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R sufficient solvent recovery % and GAE
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X [
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Buccal film
formulation

1552520669 | 1453400

1850606

Buccal film formulation

Htnga pobmes pectn | ([, e j -k e (-8 =
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INTRODUCTION RESULTS
Matcha, or powdered green tea, has it (TEAC, ! infusions.
been gaining in popularity and is no = . 3 - 3
|°nger ConsumEd Only n the form Of M1 2612722+ PLeN 210011 88792007 1083.13 * beoth g 19.10 127418 Colik £ 4813 72624942057
infusions, finding new wuses In T s Teeois0m XTI ET T Iom
gastronomy and the food industry. W3 tezenadnzsears Ta2esnz0nr 653 anrs 39T 7009224024515 Tt arz290
The range of teas available on the MOS  2420022°CeN 243820 8282039 1061665510 £ 13.41 1350.70* €1k 2 11900 761794+ 1,66
food mal’ket has expanded Mos 1701678 * 949K £ 20076 630890k £032 82782204k £ 1561 880770922344 66472379
. . . Mo6 2022480 %2 101584 71 elz087 91636092363 708.06 * 2402 119.40 67822205
ConS|derany; hencel the almy Of th's mo7 2160278 "2 12611 1015 Dceing0.12 96508 "2 17.12 1217.59* <1k £ 100,89 4088°002 185
StUdy was to determine for the firSt MO8 1345244 0dgikg 102925 7444012015 671.29* 040Uk 2 1284 104463 12 70.07 4595802547
time the antioxidant capacity and W0 Z3dsase-cens12es 1043+ beein2030 arerhe2rs 102416+ 126034 wedaz
content of antioxidant compounds in M0 2023689 £ 156.00 9827 <01 £020 102167 con s 1234 36236 ABOGRI £ 6474 350" 92125
VariOUS Matcha teas availab|e on the M1 2626833 DCein g 101559 8827920456 103320 €4 $6.39 7877379402 3870 4446°0c94 180

Polish market.

Dfferent letters (a-k) represent different Matcha teas: a—MO01, b—M02, c—M03, d—MO4, e—MO5, I—MO08. g—MO7, h—MO8, i—M-9, |—M10, and k—M11. Results are
presented as mean and standard deviation vakies, Superscripled numbers indicate statistically significant differences in a column (p < 0.05). * p < 0,05 indicates statistically
significant difference between types of Maicha tea.

Table 5. Contents of polyphenolic acids, flavonoids, and caffeine in Malcha tea samples, ™" Oooicsmnelis

So——
divided by country of origin
0 -3
A
Country of Origin L
Compound China Japan | South Korea * T ' £
Median IaR Median 1GR Median aR i .
4-hydroxybenzox acid 36.32 3%.04 4596 10.06 55.58 5447 ]
°
AIM OF STUDY caflec acid 8620 17088 297% 105 40569 17383 * °
chlorogenic acid 8563 14250 2862 1088 4an 7418
The aim of this study was to ebagic acid s82* 780 568t 617 21U 4678
determine for the first time the trans-p-coumaric acid 287 585 040 339 0.00 694 . N * X i
antioxidant capacity and content of erulc acid 1848 1482 152 479 761 194
antioxidant compounds in various Qallic acid 478.80 856.25 24759 24101 6241 95401
Matcha teas available on the Polish simciciecd Wt Amm wek o el R
market_ apigenin 915 937 878 176 748 403
epicatechin gallate a0 165.96 175.03 42.06 8210 20793
kaempferol 462% 587 143 050 116/ 215
MATERIAL AND METHODS myricetin 8244 9871 106.15 116381 104 32 13103
quercetin 149 1718 a0 50 177 610
Eleven green tea powders were used il B2 Wt Ege | 2 E e
in the analyses performed using rutn S SEOE S SOR0 D OO M G
spectrophotometric methods (TI'OIOX caflens 1397654% 89356 212548' 52051 192010' 537967
equuivalent antlox!dant C.ap_aCIty, Different letters (i, . k) represent different countries of origin. i—China, j—Japan, and k—
Ferric lon Reducing Antioxidant South Korea Latters in the superscript assigned to & valus represent statistically
Power, Total Polyphenols Content significant differences between medians (p < 0.05) Data represent the median and IQR
2 2 values

Total Flavonoids Content, vitamin C

Content) and HPLC methods CONCLUSION

(polyphenolic acids, flavonoids and

caffeine). The phytochemical composition and antioxidant properties depended on country of
origin. Therefore, Matcha tea infusions have been shown to be a valuable source of
REFERENCE antioxidants that can be used in the daily diet.

%= K.; Kochman, J.; Kwic A 1.; Dec, K.; D.; Janda, K. joxic Properties and Nutritional Composition of Matcha Green Tea. Foods 2020, 9, 483,
d0i:10.3390/foods9040483.

2. Jakubczyk, K.; Szymezykowska, K.; Kika, J.; Janda-Milczarek, K.; Palma, J.; Melkis, K.; Alshekh, R.; Maciejewska-Markiewicz, D. Exploring the Influence of Origin, Harvest Time, and Cultivation
Method on Antioxidant Capacity and Bioactive Compounds of Matcha Teas. Foods 2024, 13, 1270. http: i.org/10. 13081270.

3. Kika, J.; Jakubczyk, K.; Ligenza, A.; ieje iewicz, D.; K.; Janda-Milczarek, K. Matcha Green Tea: Chemical Composition, Phenolic Acids, Caffeine and Fatty Acid Profile.

Foods 2024, 13, 1167. https.//doi.org/10.3390/foods13081167
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' ¥ BLACKBERRY JUICE FERMENTED WITH TWO
CONSORTIUMS OF LACTIC ACID BACTERIA: i Pglyppeng
PHYSICOCHEMICAL AND ANTIOXIDANT PROPERTIES S-APPULALIONS

DURING STORAGE
Unwersidad Autonoma det Estado de Hidalgo
JIMI 0, éli i, LUGO-ZARATE, Liliana ', DELGADO-OLIVARES, Luis ', CRUZ-CANSINO, Nelly de! Socorro !, CASTREJON-JIMENEZ, Nayeli Shantal 2, ESTRADA-LUNA, Diego .
" Instituto de Ciencias de la Salud, Universidad Autonoma del Estado de Hidalgo, Circuito Actopan Tilcuautla s/n. Ex Hacienda La Concepcion, Pachuca 42160, Hidalgo, Mexico
2| de Ciencias L idad Autdnoma del Estado de Hidalgo, Av. Universidad km 1 Ex Hacienda de Aquetzalpa A.P. 32, Tulancingo 43600, México
Introduction

Fermentation of fruit juices with lactic acid bacteria (LAB) is a sustained way to increase fruit exploitation [1]. Also, blackberries are a source of antioxidants
with proven health benefits [2]. The aim of this research was to investigate the effect of fermenting a blackberry juice (BJ) supplemented with whey (WH) and
two LAB mixtures on physicochemical and antioxidant characteristics during fermentation and storage.

‘ w

- onoun
W 24 Hours
W48 Hours
[5 ﬂ(i \
w + ! © & & 2 L& L L 7 M E e
11 L A O Days of storage
BJ and WH were mixed in a 1:1 pH Figure 1. Growth of LAB during (A) fermentation at 0, 24 and 48 h or (B) Storage at 4° C. Values
ratio to produce B, olution adjusted represent three experiments’ mean + standard deviation (n = 3). Different lowercase letters indicate a
to 6 significant difference (p < 0.05) of each strain or between their different ion times.
Table 1. Physi properties after ion (hours) and storage time (days) at 4°C, in
BJWHC1, BJWHC2 y negative control (BJWHC-).
S\ Muestra Time pH Lactic acid Reducing sugars
Consortia 1: BIWHC1 5 (o180 me
Consortia 2 (BJWHC2) T ” =
Levilactobacillus brevis?, e ’ 0hours 56402 0064001 29401
Lactiplantibacillus p ’, ik casei and T —_— 16 hours 4012001 062006 212008
: i Lactobacillus rhamnosus. |
and Pediococcus acidilactict’. inoctlation | 3days 4022008 0732002 202009
| 28days 38540064 07920014 222003
a, previously isolated from pulque 0 hours 5450,18% 0,05+ 0001% 35402
b, previously isolated from aguamiel (3]
16 hours 3882001 070001 342001
BJWHC2 |
| 3days 373+£004° 091015 37007
| 28days 3482004' 1235004 37001
Ohours 578+0,10° 004£001 34202
e 16 hours 5624003 0,050,001 214006
Evaluation of pH, lactic acid production, total phenolic content, anthocyanins, and 2 | 3days 5784007 0,1£001° 25201°
o7 7 . &
antioxidant capacity (at fermentation and storage of 28 days at 4° C) | 280ays 5854007 008001 25504

Values in each point represent the mean + standard deviation of three experiments (n=3). Different lowercase letters
indicate a significant difference (P<0 05) of diferent fementation and storage times.

£ 20. c)
g
4 e 315
8 60 8 Figure 2. Content of total phenolic compounds (A),
g !w anthocyanins (B), and DPPH scavenging (C). Vaiues
40 : represent three experiments with mean + standard deviation
g 20 ; 5. (n = 3). Different lowercase letters indicate significant
g differences (p < 0.05) between the different strains or
g o o consortiums for each fermentation and storage time.
0 4 8 1216 3 7 14 22 0 4 8 1216 3 7 142128 0 4 8 1216 3 7 1421 28
Hours of Days of storage P B Days of storage rehours of | Days of storage
- nwHct - BWHC2 - swnic-
Conclusion

The study underscores the significant advantages of incorporating whey protein into fruit-based beverages, particularly highlighting its impact on enhancing
antioxidant content and maintaining probiotic viability during refrigerated storage.

References:

1. Raslogi YR, et al. Food Fermentation - Significance to Public Health and Sustainability Challenges of Modern Diet and Food Systems. Int. J. Food Microbiol. 2022, 371, 109666.
2. Huynh NK, et al. Recent Advances in Postharvest Technologies to Extend the Sheif Life of Blueberries (Vaccinium Sp.), Raspberries (Rubus Idaeus L.) and Blackberries (Rubus Sp.). J. Berry Res. 2019, 9, 687-707.
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TOTAL PHENOLICS, OXYGEN RADICAL ABSORBANCE CAPACITY, COLOR AND
MICROSTRUCTURE OF WALNUT AND HAZELNUT SHELLS, BY-PRODUCTS FROM
CHILEAN NUT INDUSTRY
MANTEROLA-BARROSO, Carlos'?%, GODOY, Karina‘, SCHEUERMANN, Erick*%, PADILLA, Daniela>*, MERINO-
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RESULTS

Nutshells ORAC Antioxidant Capacity (AC) and Total Phenolic Content (TPC)

nin iEE 1 1 BE CONCLUSIONS

Lap. W | [The present work revealed the valorization potential based on useful features from

P 1- ' | nutshells which could be used as a new alternative for construction materials design and
' I [ = | development. However, more studies are needed to determine the relationship between

microstructure and antioxidants in order to provide potential applications of HS and WS for

Nutshell color determination and variation index '"d“s‘““l PAMPOSLE.

. revealed distrib of lignocelluloses and complex layers, while color
wvalues increased from among seasons for both nutshells, also HS TPC was correlated with
increasing ORAC values and L* color parameters.
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'REMODEL: WEB PLATFORM OF BIOACTIVE MOLECULES FROM FOOD WAST’E VALORISATION@ROEE!SES
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ILinfa SCARL (Vibo Valentia -ltaly), 2Cosvitec SCARL (Naples-Italy), * Mater SCARL, (Naples-ltaly); * Business Inc ation Cou (Blg)vsjf (Bucharest-Romania)
Abstract
Fruits and vegetables are rich in bioactive compounds with beneficial properties, traditionally used for healing and now i ingly used in icals and i foods. In
addition to the edible parts, processing wastes such as peels seeds and pomace contain significant amounts of bioactives, mcludlng polyphenols flavonoids and essential oils. These
ds offer potenhal ioxi and anti-i y benefits. While conventional extraction methods are widely used, greener and more environmentally friendly
ques are asp i These green extraction methods not only improve process efficiency but also offer scalability for industrial applications, although
factors such as energy, cost and envi impact must be i when ch g the optimal app

In this work we present the extraction conditions and the physico-chemical characterization of extracts obtained from various parts of tomatoes, onions and olives (e.g. skin, seeds,
leaves). The bioactive compounds identified have been uploaded to the REMODEL database making the results accessible to a broad audience, including both experts and non-experts.

Materials and Methods Resulu (Antioxidant activity)

The extracts have been produced using green i ificall The idant activity was using the ABTS method. Figure 2b shows the
CO, and subcritical water extraction (Cosvitec, Mater, Linfa - ltaly) ATL prototype plant has results in terms of Trolox equivalents/kg for olive stone extracts. The determination of
been used with adjustments made to pressure, temperature, flow rate to optimize i activity the results of the chromatographic analysis (figure 2a):

yield and final composition. Figure 1 illustrates the key steps in the process, including sampling, ~ the extracts with the highest content of hydroxytyrosol and tyrosol showed the
pre-treatment, extraction, and chemical characterization, with olives shown as an example  greatest antioxidant activity.

dataset.
E) Extract Hydroxytyrosol Tyrosol o b)
[o= b - " o > (ppm) (ppm) 2500

Nes 2267 686
Nigo1zor 1593 2102 .
Nigoue | 2152 1396
Nio1gr 906 735 '
Nizosr 1505 1134 ® Thes oo meo w0 wo
1200 1400 160° 180"
o 5 Figure 2. a) Content of hydroxytyrosol and tyrosol in ofive stone extracts. b) Antioxidant activity.
‘1 i (Ngs = extraction with solvent, N, extraction with subcritical water).
.
1204
m_i Results (Database)
Vi The d bioactive ds have been ded to a web platform called
8 I Remodel. The database is hosted on a website with the domain
99‘1 - o 5 https://projectremodel.net/, secured by installed SSUTLS certificates. The site
wi é ﬁ E glegg - includes various sections such as the platform itself, project information, forum and
24 Nas 18] 5 b news updates.
0% A NP AT 6. L0
25 5 75

Figure 1. Process Overview: sampling (1), pretreatment (2-3), extraction (4) and chemical characterization (5).

Results (Extraction processes)

Several extraction protocols were developed and optimized for each food matrix to maximize
and control the yield of bioactive compounds, which were quantified by HPLC-DAD analysis.
The results depend not only on the extraction conditions (Table 1, food source tomato) but also

on the specific part of the plant used (Table 1, food source olive). For instance, the highest e s Oreen
yield was obtained from olive stone extracts, which have a higher concentration of N e T O e * O ¥ matrces * Tenen *
hydroxytyrosol than leaves under the same extraction conditions. e Taan 2

Table 1. Concentration expressed as ppm of the main bioactive compounds.
Food source Bioactive Temperature of

compound extractio
onion quercetin 160 250 Figure 3. Homepage and database of the website Remodel.
tomato lycopene 120 87.5
C and future
tomato lycopene 140 1215 As part of the INEST project «NutriAmon, these activities will lead to the exploration
— of new food matrices and the lop of novel ion pi Is using other
= Emaﬁq ——Myopene 60— 1580; : environmental friendly techniques such as ultrasound or microwave assisted
_~ Olive (stone)  hydroxytyrosol 180 1505 extraction. The results obtained will be used to implement the Remodel database.
~Olive (leaves)  hydroxytyrosol 180 9254 References. PR. More et al., Trends in Food Science and Technology, 128, 296-

T ——— — 315 (2022). L. M. et al. Food 152, 110871
(2022). A. De Bruno et al. Journal of Environmental Science and Health, Part B, 53
(8), 526-533 (2018). B. Paolino et al. Heritage Science 12, 53 (2024)
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POLYPHENOL CONTENT, ANTIBACTERIAL AND ANTIOXIDATIVE PROPERTIES OF SOME
BERRIES AND THEIR INFLUENCE ON INOSINE MONOPHOSPHATE RELATIVE CONTENT
IN MINCED PORK
SUNTER, Alar', MEREMAE, Kadrin , RUSALEPP, Linda !, ROASTO, Mati', ANTON, Dea', PUSSA, Tonu', Kuznetsov, Artur?,
RAUDSEPP, Piret !

Chair of Veterinary Biomedicine and Food Hygiene, Estonian University of Life Sciences, Fr. R. Kreutzwaldi 56/3, 51006 Tartu, Estonia

2AS Ldiamon, Teaduspargi 7, 50411 Tartu, Estonia
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MATERIALS AND METHODS

Aqueous and 30% ethanolic extracts of dried berries and pomaces
were analyzed with Agilent 6450 Q-TOF-DAD (Agilent Technologies,
Germany). The minimal inhibitory concentration (MIC) values of
extracts were determined against L. monocytogenes, S. aureus,

E. coli and C. jejuni according to the EVS-EN ISO 20776-1:2020
guidelines. Analyses of free radical (DPPH) scavenging properties of
plant extracts were performed using a plate reader (Tecan Austria
Gmbh, Austria) and analyses of IMP content in minced pork samples
with a HPLC-DAD (Agilent Technologies, Germany).

mmonucnon

Total polyphenol content (TPC), antibacterial and
free radical scavenging properties of chokeberry,
blackcurrant, and rowan berries and their press
residues were analysed [1] together with umami
taste enhancing inosine monophosphate (IMP)
relative content [2] during 14 days of refrigerated
storage of minced pork, enriched with these berry

deers.

(RESULTS

TPC correlated strongly positively with free radical scavenging =
antioxidative (AO) properties of berries. The susceptibility of tested
bacteria to the berry extracts was found, starting with the most sensitive
bacteria: S. aureus > L. monocytogenes > E. coli = C. jejuni. No correlation
was established between TPC and antibacterial properties, the results
were plant specific. All berry powders incorporated to the minced pork
Qduced the IMP content.

CONCLUSIONS \
Studied berries can be used in meat to
reduce oxidation. Other compounds along
with  polyphenols may produce the
antibacterial effects found in the plant
extracts. Enrichment with berries reduced
umami taste of minced pork. J

RESULTS

Table 1. Minimal inhibitory concentration (MIC) (mg GAE/mL) of aqueous (Aq) and 30%
ethanolic (EtOH) extracts of berries and their pomaces against selected bacteria.

3

Aq 041 021 : : 1

EtOH 037 019 075 075 3
Aq - 032 = = B

EtOH 028 028 057 057 o
Aq 034 047 co con ac nce wa ane

EtOH 022 0.22 0.22 022 Figure 1. Total content of polyphenols (mg GAE/mL + SD) in the aqueous
Aq 0.16 016 3 = (H,0 — blue bar) and ethanolic extracts (30% EtOH — orange bar) of

EtOH 0.14 027 0.14 0.27 y berries (CB), y pomace (CBP), blackcurrant berries
Agq 022 011 - o (BC), blackcurrant pomace (BCP), rowan berries (RB), and rowan berry

EtOH 013 013 013 013 pomace (RBP) determined by HPLC-DAD-UV. Columns with the same letters
Aq 5 0.10 = 5 (a—i) do not differ significantly (p > 0.05). * p < 0.05, ** p < 0.01 compared to

EtOH 015 015 0.5 015 the aqueous extract.

* The MIC values of the tested extracts were determined at the dilutions of 1:1 to 1:512. Abbreviations: CB -

chokeberry berries; CBP - chokeberry pomace; BC - blackcurrant berries, BCP - blackcurrant pomace; RB
rowan berries, RBP - rowan berry pomace, - no antibacterial effect
w) : & Troloxeq M U Troloxeq w4 E,
= === in120 K20 i 1:20 30%E10H g
g [ | 2
;I £
L M ml mll _[ . o
= @ 8P 8C BCP "8 RBP Days
—IMP control —IMP blackcurrant —IMP chokeberry —IMP rowanberry
Figure 2. Antioxidative (AO) properties (+ SD) of 1:20 (w/v) aqueous (A) - green bar, and Figure 3. Inosine monophosphate relative content (% of total content of
30% ethanolic (B) — yellow bar, extracts of berries and their pomaces in Trolox equivalents. all ATP degradation products) in minced pork, control vs enriched with
2% of berry powders.
1. Meremde et al. 2024. Foods, 13(3), p.421.
Supported by the Estonian Research Council grant PRG 1441 2. Konoplev et al. 2024. Metabolites, 14(8), 440.
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