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Introduction

The Spanish Rioja Qualified Designation of Origin (D.O.Ca. Rioja)
is a winemaking area in which carbonic maceration (CM) vinification is
fairly widespread. CM implies intact whole clusters are placed into
tanks and kept under CO2 atmosphere what causes the intracellular
chemical fermentation. Traditionally, it has been thought that CM wines
are very different to those produced by destemming and crushing
(DC), being described as light red wines with low tannins and less
colour intensity, with a shorter life and that should be early consumed.

The aim of the study was to determine the differences in the
phenolic composition between CM and DC winemaking methods.

Materials and methods

84 commercial Rioja wines made from the Tempranillo grape variety during the 2017 vintage were
analyzed, 40 had been made by CM and 44 by DC. The color intensity was measured according to the
official European Community (1). Total phenolics were determined as the total polyphenol index by
spectrophotometric absorbance at 280 nm after the dilution of the samples (2).The ionization index was
determined according to Glories (3), the polymerization index according to Ruiz Hernández (1999) (4)
and total tannins according to Ribereau-Gayón et al. (2). Total antioxidant activity in the wines was
determined according to the DPPH method as described by Nixdorf and Hermosin-Gutiérrez (5). The
chromatographic for anthocyanin analysis was the same as that described by Portu et al. (6).

Results
Results are shown in the Table 1, where data of significant

differences found among the two groups are displayed.

Table 1. Average data of colour parameters and of anthocyanin content 
(mg/L) in wines elaborates by carbonic maceration (n=40) and by 
destemming and crushing (n=44). 
*For each row, values with different letters are significantly different between the samples (p<0,01)

Color features Carbonic
maceration

Destemming and 
crushing

Color intensity 9,45 b 8,36 a
Total polyphenol Index 55,1 b 51,6 a
Polimerization index 2,14 b 1,91 a
Total tannins (g/L) 2,67 b 2,49 a
Total antioxidant activity 0,522 b 0,474 a
Total coumaroylated 
anthocyanins 37,4 b 28,4 a

Total acylated anthocyanins 55,9 b 45,6 a
Vitisin A 2,76 b 2,13 a
Vitisin B 2,00 b 1,50 a

Conclusions

• Despite the heterogeneity within the two groups of wines, it was possible to differentiate between
carbonic maceration and destemming and crushing winemaking methods.

• Carbonic maceration wines presented a greater colour intensity due to a higher phenolic content
and higher rates of ionization and polymerization.

• The tannins of carbonic maceration was also higher due to the maceration with the whole bunch.
• The antioxidant activity, the content in coumaroyl derivatives of anthocyanins and the vitisins A

and B were considerably greater in wines made by carbonic maceration.
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