Addition of enzymes to white and red wines – timing, amounts and effects on color and flavor extraction
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Enzymes have been used for many years in winemaking.  This presentation shows some new applications and protocols used in Europe to enhance aromas, color and structure of wines.

Enzymes use in white grapes or wines

The utilization of cold soak is increasing in Europe, to obtain more full-bodied and aromatic wines. The duration is between 4 and 12 hours, depending on the grape variety and quality, and on the temperature.

The utilization of extraction enzymes (pectolytic activities + complementary activities) permits to increase the juice extraction, but also, and more important, the aromas and the roundness of the wine (Figure 1). It is well used since years, at a dosage from 2 to 4 grams per 100 kg, added during the filling of the press or the specific tank used for the maceration.  Of course, the grapes have to be de-stemmed; if not, the enzymes could not work and also there is a big risk to obtain vegetal aromas from the stems.  The optimization that have been made over the last years consist in limiting the volumes of lees, which is always more in case of utilization of enzymes. This has been possible with the study of the equilibrium of the enzymatic activities of the enzyme preparation.

Another very interesting protocol of cold soak (skin contact) consist in utilization of  “aromatic enzymes” at a non traditional moment.  The utilization of those type of enzymes (activities of beta-glucosidase, rhamnosidase, arabinosidase, furanosidase) permits to enhance the aromas by transformation  of non smelling precursors, often composed of sugars linked to the odorant aromatic molecule (like terpenol, norisoprenoides). Those enzymes are used on grapes like Muscat, Gewürztraminer, Riesling, which are known to contain those aromas in free and bound forms, but also more and more on other varieties like Chardonnay, and also low aromatic varieties like Muscadet or Ugni blanc, with effective results.  Those enzymes were, till now, used only on wines (3 to 5 g/hL at the end of fermentation), because of the well-known inhibiting effect of the sugars on their activities (particularly the glucose).  Since 2 years, new preparation of beta-glucosidase, mixed with maceration enzymes, have been tried in the application of cold soak. It is used on grapes just after de-stemming at a dosage between 3 to 5 g/100 kg.  It much increased the norisoprenoïds revelation (Figure 2) and enhanced the aromas intensity and the overall quality of the wine (Figure 3). It seems to be a good synergy between the macerating activities that will extract the aroma precursors and the beta-glucosidase (and the 3 other “aromatic” activities) that will transform those precursors into active aromas. The initiation of this reaction, till the grape maceration, leads to more aromatic wines, compared to those obtained with the addition of beta-glucosidase at the end of fermentation.  

Enzymes for use in red grapes or wines

This utilization is also well developed, for color extraction and stabilization, and for clarification especially in difficult cases (thermo-vinification for example).  I will focus on 2 important points: the importance of grape maturity on the choice of the enzymes used, and the importance of the purity of the enzymes on the risk of Bretty flavor development.  A study has been conducted in Bordeaux (Crachereau, 2002), comparing the impact of enzymes on low maturity grapes and on high maturity grapes (the grapes are coming from the same terroir). It has been clearly demonstrated that the best impact of enzymes was on the high maturity grapes: in this case, the enzyme extracts tannins and anthocyanins, the color is much higher and the fruity aromas more intense (Figure 4). In the other case, the enzyme extracts tannins that are not well matured, that gives a higher astringency to the wines, and some vegetal aromas appear. The enzyme used was a new very active one, and we observed,  on other trials,  a positive impact of lower active enzymes on low maturity grapes, especially in the case of Botrytis attacks : in this case, the utilization of enzymes permits to shorten the maceration, what limits the aromatic deviations due to Botrytis. But the low activities avoid to extract vegetal aromas and astringent tannins.  In low maturity grapes, the addition of tannins is of more interest (see the specific presentation on tannins utilization).

Another study has been made in Burgundy, by ITV France (Gerbaux, 2002). This study shows that higher extraction technics for the vinification of the Pinot Noir can lead to a higher amount of ethyl-phenol, in the case of contamination of the wine by Brettanomyces. This high extraction can be obtained by final heat maceration (40°C – 12 to 48 hours) or by the utilization of enzymes. The level of 4-ethyl-phenol in the wine can be above the sensory threshold, in the case of utilization of enzymes containing cinnamoyl-esterase contaminant activities (Figure 5). This observation has lead to the use of only purified enzyme (without cinnamoyl esterase activity) for the elaboration of long aging red wines, particularly in barrels, where the risk of development of Brettanomyces is high. All the hygienic and other precautions to avoid Brettanomyces growth have also to be respected in all cases.

Conclusion

This paper describes new tendancy in enzymes utilization in Europe: 

· utilization of aromatic enzymes in combination with extraction enzymes on the white grapes in case of pellicular maceration, to enhance the aromas of the wine, and the positive effect of pellicular maceration

· the importance of the degree of maturity of the grapes for the choice of the enzymes in red

· the importance of the absence of cinnamoyl esterase activity in the enzymes preparations to limit the impact of Brettanomyces contamination
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