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— INTRODUZIONE

Natural polyphenols dre secondary metabolites in plants that play a crucial role in defense against various types of stress. They influence multiple targets in pathways and mechanisms associated with
carcinogenesis, tumor cell proliferation, metastatic spread, and drug resistance [1]. For thousands of years, extracts containing polyphenols have been utilized in traditional Eastern medicine. Evidence suggests
that the long-term consumption of moderate quantities of polyphenols found in red grapes and red wine may reduce the incidence of certain cancers [2]. Pomaces, which are byproducts of the winery and
grape juice industry, pose a significant environmental challenge [3]. These waste materials have garnered significant attention because they contain high levels of health-promoting compounds, including
fiber and polyphenols that remain after the winemaking process [4]. The most abundant phenolic compounds in red wine pomaces are anthocyanins, concentrated in the skins, while flavonols are
predominantly found in the seeds (comprising 56-65% of total flavonols) [5]. In Chardonnay (a white variety) pomaces, phenolic acids, flavan-3-ols, flavonoids, and oligomeric procyanidins have been
identified (4). Grape seed extracts primarily contain the flavan-3-ols catechin and epicatechin, as well as procyanidins [6], although these compounds have also been found in the skins. The total phenolic
content of grape pomace extracts is typically well-correlated with their antioxidant activity [7]. A strong and significant correlation has been observed between antioxidant activity and total phenolic content in
grape pomace samples [7,8]. The phenolic composition of Syrah and Chardonnay grape pomaces was studied to evaluate their antioxidant and prooxidant properties [9]. Polyphenols were extracted using a
"green” hydroalcoholic solvent (ethanol/water 11 v/v), followed by a detailed chemical and electrochemical characterization of the phenolic compounds. The antioxidant and prooxidant capacities of the
pomace were first analyzed using cyclic voltammetry (CV) and other standard analytical assays, and then through biological tests on BI6F10 metastatic melanoma cancer cells.

\
/ MATERIALI E METODI

Pomace solid-liquid extraction

Hydroalcoholic Extraction of Polyphenols: Lyophilized pomace samples (]
) were transferred in 75 mL plastic tubes, added with 25 mL of solvent
ethanol/water 1:1 v/v) and shaken at 50 rpm for 5 h at room temperature

in the dark (Figure 1). The liquid and solid phases were separated by

centrifugation at 3220 x g for 15 minutes and, subsequently, filtrated

through a filter paper under vacuum. The filtrate was transferred in a

vacuum roto-evaporator, where the ethanol evaporated at 40-45 °C.

Water was removed by freeze-drying and the dry residue stored at-80 °C

until analyses.

Add 50:50 solution of a Shaking for 5 hin
water-ethanol at a liquid- the dark at room
solid ratio of 25:1 (V:W) temperature

1 g of powdered
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Solvent removal and polyphenol recovery

Sublimation

Identification and Quantification of Polyphenols in the Extracts: The total

polyphenol content (TPC) and the quantitative analysis of targeted - = =2 " P

phenolic compounds were determined as described by [9]. The results - = petet(gpe pomac) —

were expressed as milligrams of gallic acid equivalents (GAE) per gram of Separation of exiraction solvent and remove the ethanol removes the water in
the grape pomace by centrifugation using a Rotavapor a freeze-dryer

dry reSidue (dr) Figure 1. and filtration

Antioxidant Activity (AAox) Determination: The electrochemical characterization of the extracts and the AAox determination were performed by CV using a screen-printed sensors (GSI Technologies, Burr
Ridge, IL, USA), consisting of a 5 mm carbon working electrode (WE), an Ag/AgCI pseudo reference electrode (RE), and a carbon auxiliary electrode (AE). Cyclic voltammograms (CVs) were performed from -
0.2 V to +0.8 V (vs. Ag/AgCl pseudo-RE) at a scan rate of 0.1 V/s. In order to provide a quantitative comparison among the CV patterns of extracts of different origin, the voltammograms were integrated and
the area under curve (AUC) was calculated at +0.5 V and +0.8 V and expressed in microcoulombs (C). The AUC values at +0.5 V refers to AAox while values at +0.8 V estimates the total polyphenol content.

Viability Assays: three different experiments were carried out on BI6F10 cells (Figure 4): (1) a time-dose response test for 6, 12, and 24 h with increasing concentrations (from 1to 500 pg/mL) of Syrah or

Chardonnay pomace extract from Italy, France and Tunisiq; (2) treatments with increasing concentration of H,O, (from 1to 500 pM) for 24 h; 3) a combined treatment with Syroh/ Chardonnay 250 pg/mL +

H,0, 10-50-100 uM for 24 h. On fibroblasts two different experiments were carried out (Figure 5): (1) a dose-response test for 24 h with increasing concentrations (from 1to 500 ug/mL) of Syrah or Chardonnay

extract; (2) treatments with increasing concentration of H,O, (from 1to 500 pM) for 24 h. At the end of the experiments, cells were incubated with 100 pyL of MTT (0.5 mg/mL), and the cultures were allowed to
wubote at 37°C for 3 h. The MTT was removed and the formazan crystals were dissolved in 100 pL of 2-propanol. The color was read at 570 nm using a microplate reader.
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Figure 2. The Syrah pomace extracts exhibited
the presence of anthocyanins, flavonols,
hydroxycinnamic acids, hydroxybenzoic acids,
and flavan-3-ols. All of these polyphenol classes,
except for anthocyanins, were also identified in
the Chardonnay pomace extracts. Syrah pomace
extracts were found to be richer in phenolic
compounds compared to Chardonnay varieties.
The French Syrah variety was approximately 1.5
times more concentrated than the pomace

1.0 1.0 when 50 uM H,0, was combined with the extract.

When the H,O, dose was increased to 100 uM,
the reduction in viability remained significant for

Figure 3. All the voltammograms obtained using the CV
technique deviated from the baseline at around +0.1 V,
indicating the presence of polyphenols with low redox potential
in both Syrah and Chardonnay. As the applied potential

both Syrah and Chardonnay. The reduction in
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less prominent in the Tunisian Syrah and in all three Chardonnay with doses of H,0, that did not have a toxic effect
on fibroblasts. The same effect, using only

extracts. Different voltammogram shapes correspond to
hydrogen peroxide, could have been achieved

extracts from the other two countries. In the case different AUCs, which are reported at both 0.5V and 0.8 V in the
of Chardonnay, the ltalian pomace extract was the table. only with cytotoxic doses for healthy cells (over
100 pM).

richest in polyphenols, with concentrations about
1.5 times higher than those found in the French
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