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MATERIAL & METHODS

 In Monastrell, US increased color, especially in wines from riper grapes and
with longer maceration times.

 US effect showed to be similar to E in wines from less ripe grapes and more
efficient in wines from riper ones.

 Combination of US and E increased differences with control wine.
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OBJECTIVE 

 Applying ultrasounds to crushed Monastrell grapes showed different results
according to their ripening degree (Table 1), the effect of ultrasounds on the
wine chromatic characteristics being more evident as ripening progressed.
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INTRODUCTION 

Interactions CI TP TAnt PolAnt MCPT TT mDP %EGC %Gal
RxUS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.73
RxE 0.69 0.29 0.04 0.05 0.36 0.24 0.33 0.55 0.81

USxE 0.59 0.06 0.04 0.55 0.15 0.93 0.21 0.86 0.79

Table 1: Interactions between analyzed factors. US: High-power ultrasound, R: Ripening degree, 
E: enzyme addition 

Useful technique for obtaining high colored 
wines with less alcohol [5]

Improves aromatic quality and 
polysaccharide composition of wines [3, 4]

Approved by OIV in 2019 [1]

Its use allows reduction of maceration time 
[2]
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 Vitis vinifera Monastrell grapes of two ripening degrees: 12 ºBaume and 14
ºBaume.

 Two different maceration times: 3 and 7 days.
 Vinifications were carried out using both techniques (US and E) separately

as well as in combination, adding the enzyme after the application of US
(US+E). All vinifications were made in triplicate.

 A semi-industrial scale high power ultrasound equipment was used at
a sonication frequency of 30 kHz.

 Chromatic parameters by spectrophotometry and high-performance liquid
chromatography (HPLC) were analyzed at the time of bottling.

CI: Color intensity; TP: Total phenol index; TAnt: Total anthocyanins (mg/L); Pol Ant: 
Total polymeric anthocyanins (mg/L); MCPT: Methyl cellulose precipitable tannins (mg/L); 

TT: Total tannins by phloroglucinolysis (mg/L); mDP: Mean degree of polymerization; 
%EGC: Percentage of epigallocatechin; %Gal: Percentage of galloylation.

 In grapes of 14 ºB, the combined use of ultrasound and enzyme with 3 days
of maceration resulted in wines with greater color intensity and higher
concentration of phenolic compounds than those made in the traditional way
with 7 days of maceration.

 12-S7d showed results similar to 14-C7d with a 20% less alcohol content.
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Figure 1: Bidimensional plot of the different wines at the moment of bottling using the first two 
components resulting from a principal component analysis.

CONCLUSIONS 
This semi-industrial scale study demonstrated that, in Monastrell, US effect is
more efficient in wines from more mature grapes, and that an adequate
combination of US and E entails an optimization of the maceration process both in
time (being possible the reduction from 7 to 3 days of maceration) and in
chromatic characteristics when the same maceration time is used, the results
being of special industrial interest.
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