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Abstract 

Vitis vinifera is one of the most widespread crops in the world. 

Numerous scientific works attest that grapes are rich in biologically 

active compounds such as polyphenols, whose biosynthesis begins 

before veraison and continues during ripening. The wine industry 

generates a high amount of processing residues. 

For this reason, research and the wine industry are exploring solutions 

for the development of new products with high added value deriving 

from the enhancement of the residues of the supply chain. Studies 

show that pomace could be widely used in the field of cosmetics and 

nutraceuticals, as the extracts rich in polyphenols are able to exert an 

anti-inflammatory and counteracting action against free radicals, 

therefore against cellular aging. 

The recovery of active ingredients with high added value is a key 

point for the enhancement of the vinified raw materials, making them 

close to commercialization. 

This thesis project has the main objective of valorization the pomace 

by extracting from them products with high added value, such as 

polyphenols. The optimal operating conditions of the process are 

identified, assessing the influence of the technique and extraction 

parameters on the yield. 

In particular, the extraction efficiency of the innovative ultrasonic 

method was evaluated compared to the conventional method of 

maceration, using in both cases a dry solid/solvent ratio (w/v) equal to 

1:5. Maceration was carried out at 60°C in water/ethanol mixture (1:1) 

for up to 95 hours; while for the UAE process was started from room 

temperature. In this case the process was continued up to 45 or 60 

minutes and three types of solvents were analyzed: water, 

water/ethanol (1:1) and ethanol. The following main conclusions were 

reached: the maximum recommended maceration time is 24 hours, 
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after which the degradation of the extracted polyphenols; occurs the 

quantity of polyphenols in the post-vinification marc is comparable to 

the pre-vinification one; drying the pomace at 40°C up to a humidity 

of 5,4% does not degrade the polyphenols; pomace from red grapes 

contains 1,5 times the polyphenols contained in pomace from white 

grapes; the best solvent for UAE extractions is water/ethanol (1:1); at 

45 minutes of UAE the extraction efficiency varies from 50% to 90%; 

the effect of the ultrasounds alone at 1 hour has an extraction 

efficiency of 110% compared to 2 hours of maceration at 60°C. 

Further objectives were aimed at encapsulating the extracted 

polyphenols and studying the aging kinetics of encapsulated 

polyphenols. For this purpose, the microfluidic-like method was used 

for the preparation of liposomes loaded with the extracted polyphenols 

obtaining a liposomal suspension containing 0,74 mgGAE/mL. The 

DLS analysis showed that the liposomes produced have a Z-average 

of 488 nm, which corresponds to an average value of the 

polydispersity index, equal to 0,49. A polyphenol load of 10,7% was 

obtained with an encapsulation efficiency of 71,6%. In addition, with 

a view to circular economy, the energy potential of the exhausted 

marc (post-extraction) was assessed, in order to verify its possibility 

of use as a fuel deriving from waste. Thanks to the experiment with 

Mahler's calorimetric bomb, it was possible to estimate the lower 

calorific value of the post-extraction marc sample (24,11 MJ/kgss). 

Therefore the residue can be further exploited to produce thermal 

energy. 
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