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Effects of Red Wine Maceration Methods—Delestage and Combination of
Delestage and High Temperature and Short Maceration or
Maceration with Heating at the End
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Abstract

The effects of delestage, the combination of delestage and high temperature and short maceration treatment, and the
combination of delestage and maceration with heating at the end on red wine color and tannin concentrations were exam-
ined by performing two sets of laboratory-scale winemaking experiments using Merlot grapes. Delestage with seed removal
decreased total flavanol concentration in five out of six experimental groups. Delestage slightly decreased or had no effect
on the red color of wine. The effects of combining delestage and maceration with heating at the end or only heating at the
end on the red color of the wine were not consistent. On the other hand, the combination of delestage and high temperature
and short maceration treatment, as well as only high temperature and short maceration treatment, increased the concentra-
tion of stable red pigments that were not bleached by SO,. Even though further investigation is needed, these results would

be useful for practical red wine making.
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Fig.1 Red wine maceration conditions.
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Table1 Analytical data of Merlot wine made with different maceration conditions

Experiment 1 (Frozen berries)

Mace'ri.ition Alcohol Extract (%) Titratable acidity pH

condition® (% vIv) (g/100 mL)**
1 11.5+043 24+0.21 0.26 £0.019 3.51 £ 0.004
2 11.9+0.25 2.5+0.05 0.29 +0.001 3.47+0.014
3 11.3+0.47 24+0.18 0.28 +0.007 3.50+£0.016
4 11.1+0.21 24+0.03 0.28 +0.058 3.48 £0.001
5 10.6 = 0.24 2.4 £0.05 0.25 £ 0.028 3.52+0.010
6 11.2+045 2.6 +0.07 0.23+0.010 3.50 +0.022

Experiment 2 (Fresh berries)

T mm o Tomes®
1 11.1+0.19 2.6 +0.09 0.26 £0.018 3.65 +0.019
2 10.9 +0.60 2.6 +0.20 0.28 +0.009 3.60 £ 0.016
3 10.5+0.29 2.5+0.09 0.25+0.031 3.66 +0.016
4 10.6 £0.18 2.6 +0.08 0.25+0.019 3.65+0.010
5 104 +0.26 2.7+0.09 0.26 +£0.013 3.70 +0.023
6 10.7 = 0.09 2.7+0.07 0.30 £0.017 3.67+0.010

Values are means *+ standard deviations. n=3

*See Fig. 1.

**Expressed as tartaric acid.
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Fig. 2  Effects of maceration conditions on total flavanol and proanthocyanidin concentrations (Experiment 1). Total flavanol was
measured by the vanillin-HCI assay and shown as catechin concentration. Proanthocyanidin composition was determined by HPLC after
phloroglucinolysis. p, phloroglucinol adduct. * and ** show significant differences from condition 1 (control) by the Dunnett test at p < 0.05

and p < 0.01, respectively. See Fig. 1 for the maceration conditions.
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Fig. 3 Effects of maceration conditions on total flavanol and proanthocyanidin concentrations (Experiment 2).
** shows significant difference from condition 2 (delestage) by the Dunnett test at p < 0.01. This multiple
comparison was carried out for conditions 4 and 6. See Fig. 2 for other legends.
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Fig. 4 Effects of maceration conditions on total phenol (A,g), yellow color (A,s), red color (Asy), and related variables (Experiment 1). As,,
(CH;CHO) was measured 45 min. after mixing 20 uL of 10% acetaldehyde and 2 mL of wine, which showed a red color without the influence
of SO,. Asy (SO,) was measured after mixing 160 uL of 5% potassium pyrosulfite and 2 mL of wine, which showed a stable red color. As,,
(pH 1.0) was measured after mixing 900 uL of 0.2 M acetic acid/HCI buffer, pH 1.0, and 100 uL of wine, which showed a red color without
the influence of pH. The absorbance values were converted to the values of 10 mm of path length. See Fig. 3 for other legends.
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