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Abstract. The aim of this study was to determine the influence of temperature during the second fermentation and aging of sparkling wines (AOC Cava) on their foam properties. The results indicate that sparkling wines elaborated at 12°C have a maximum
height (HM) and a stable height (HS) of the foam significantly higher than the corresponding ones produced at 16°C. This better foam properties observed in sparkling wines obtained at low temperature are probably related with their higher protein and
oligosaccharide concentration.

1. Introduction

2. Materials and methods

Foam stability is, without any doubt, one of the most
important qualitative aspects to consider in the production
of sparkling wines, and consequently one of the best sensory attributes considered by manufacturers and consumers [1,2]. It is for this reason that the knowledge of the
factors that influence the foamability and the foam persistence is a topic of great interest for the wine science [3,4].
The existing literature on the subject is abundant but
the current knowledge still has not completely solved this
issue. Some studies have shown that the foaming properties of sparkling wines are closely related to their chemical
composition [3–5] which, in turn, depends on such factors
as varietal origin, grape maturity and winemaking conditions [6–9]. In this regard it seems that foam stability
is significantly favored by the presence of surface active
agents which can stabilize foam by settling at the bubble’s
film, their hydrophobic head turned towards the gas, and
their hydrophilic tail turned towards the aqueous phase
[10,11]. Of the various foam active substances, proteins,
mannoproteins and polysaccharides seem to play a major
role because of their surface properties [3,12,13].
It has been also published many papers about the influence of winemaking and stabilization of the base wine
[8,14], the yeast strain used in the first and second fermentation [15,16], autolysis [17,18], the influence of riddling
adjuvants [14], etc. However, to our knowledge there is not
any study about the influence of temperature during the
second fermentation and aging time on sparkling wines.
For that reason the aim of this work was to study how the
temperature during second fermentation and aging affects
sparkling wine composition a foam parameters.

The experiment was carried in the winery Juve & Camps
in Sant Sadurní d’Anoia (AOC Cava, Spain). A base wine
corresponding to an coupage of Xarel.lo, Macabeo and
Parellada (50/35/15) cultivars was added with 23 g/l of
sugar (rectified concentrated must), 2 g/hl of a riddling
adjuvant based on bentonite and alginates (adjuvant MO;
Station Oenotechnique of Champagne), and a population of 1 million of viable cells/ml of the Saccharomyces
cerevisiae yeast (18-2007 IOC; Oenologique Institut de
Champagne) previously adapted for secondary fermentation. After that the wine was bottled for the production
of sparkling wine (Cava) using the traditional method.
A batch of bottles was kept at 16 ± 1°C and the other at
12 ± 1°C for 14 months. After this time, the bottles were
removed, decapitated and used for the analysis of the
foaming properties (MOSALUX) [19], proteins (HRSECDAD) [20] and polysaccharides (HRSEC-RID) [21]. All
analyses were performed in triplicate using three different
bottles for it.
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3. Results and discussion
Figure 1 shows the foam parameters of the sparkling wines
obtained at different temperatures. The results are very
clear and show that sparkling wines elaborated at 12°C
had a maximum height (HM) and a stable height (HS) of
the foam significantly higher than the corresponding ones
produced at 16°C.
This data indicates that the sparkling wines produced
at low temperature exhibit better foamability and more
persistent foam.
Figure 2 shows the results of protein analysis by
HRSEC-DAD. In all the wines studied, three protein fractions were obtained. The high molecular weight fraction
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Figure 1. Influence of temperature on foam parameters. Different
letters indicate significant statistical differences (p < 0.05).

(PR1) has a molecular weight higher than 80 kDa, the
intermediate molecular weight fraction (PR2) has a molecular weight around 60 kDa and the low molecular weight
fraction (PR3) has a molecular weight below 40 kDa.
These results indicate that total protein (PRT) of sparkling wines obtained at 12ºC is significant higher than in
those obtained at 16ºC, and that these increase was mainly
due to the low molecular weight fraction (PR3).
Figure 3 shows the results of polysaccharide analysis
by HRSEC-RID. In all the wines studied, three fractions
of polysaccharides and two fractions of oligosaccharides
were obtained. The high molecular weight fraction (PO1)
has a molecular weight higher than 180 kDa, the intermediate molecular weight fraction (PO2) has a molecular

 






 







     

Figure 3. Influence of temperature on polysaccharide and oligosaccharide fractions of sparkling wines. Different letters indicate
significant statistical differences (p < 0.05).

weight between 180 and 40 kDa and the low molecular
weight fraction (PO3) has a molecular weight between 40
and 7.5 kDa. Oligosaccharide fractions (PO4 and PO5)
have a molecular weight lower than 7.5 kDa.
The results indicate that sparkling wines obtained at
12ºC have similar total polysaccharide concentration significant higher that those obtained at 16ºC. However, this
increase was only due to the oligosaccharide fraction of
lowest molecular weight (PO5) being the other fractions
very similar between both temperatures.
Proteins and mannoproteins have been described as
positive factors for foam [3,12,13]. Consequently, the
higher protein and oligosaccharide concentrations detected
in sparkling wines obtained at 12ºC may be probably the
reason because the maximum height (HM) and a stable
height (HS) were significant better.

It can be concluded that temperature of the second fermentation and aging has a significant influence on the composition and foam quality of sparkling wine. Consequently,
the correct temperature control of the cellars, in which the
second fermentation and aging of sparkling wines bottles,
is a key point to guarantee its foam quality.
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Figure 2. Influence of temperature on protein fraction of sparkling wines. Different letters indicate significant statistical differences (p < 0.05).
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