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Summary

This study examined the impact of lees stirring during Chardonnay aging on the chemical and
sensory qualities of the wine. It is a companion study to Blenheim’s Chardonnay Lees Management with
Extralyse (ARC) study (2016). Chardonnay juice was fermented in sets of barrels, after which one was
left unstirred while the other was stirred during aging. Stirring occurred once per week for 8 weeks. No
major chemical differences could be observed between the finished wines. Wine tended to become more
cold stable over time, but the unstirred wine required the lowest bentonite addition to become heat stable.
Additionally, increasing bentonite additions to become heat stable were necessary after aging. This study
suggests that stirring has a noticeable effect on finished wine, but this effect is not necessarily preferred
or disliked (perhaps a slight preference towards stirred wines). The descriptors used generally did not
help elucidate which qualities in wine were affected by stirring. Some trends seemed to result from
stirring, such as a potential increase in body, yeast character, and depth of flavor. Bitterness may have
been slightly decreased as well. However, no firm conclusions can be drawn in these regards. The
stirring regime for this study was relatively short (8 weeks). In the future, more realistic stirring regimes
should be implemented to see whether differences tend to increase over time

Introduction

Marchal et al. (2011) provide an excellent brief review of yeast autolysis in their introduction. Lees
are mainly composed of yeast, bacteria, tartaric acid, polysaccharides, and protein-tannin complexes
(Zoecklein 2013). Heavy lees generally refers to lees which precipitate 24 hours after fermentation
(generally grape particles and large complexes of other lees particulates), and can often lead to off-
aromas in wine. Light lees precipitate later and are generally beneficial to wine quality, and have less
grape particulates and less heavily complexed yeasts and other lees particulates (Zoecklein 2005;
Zoecklein 2013). Lees aging can decrease vanilla flavors from oak, and increase toasted flavors
(Chatonnet et al. 1992; Tominaga et al. 2000). Others have observed that lees stirring increases yeast
character in the wine, decreases fruit and oak character. In some cases, this reduction in oak character
can increase the perception of fruit (relative to very oaky control wines) (Zoecklein 2005).

Lees aging also increases the polysaccharide content of wines, particularly mannoproteins, which
may enhance wine protein and tartrate stability (Llaubéres et al. 1987; Ledoux et al. 1992; Moine-Ledoux
et al. 1997; Feuillat 2003; Zoecklein 2005; Zoecklein 2013). Sur lies aging releases mannoproteins and
other cell wall polysaccharides which can enhance the colloidal structure, stability, and aromatic quality
of red wines while reducing their astringency, making sur lie aging of red wines important (Zoecklein
2005). Although yeast-derived proteins can increase during lees aging, these proteins are not involved
in protein instability (Zoecklein 1991).

Lees may also act to preserve fruity and varietal characteristics by preventing oxidation and
producing a reducing environment (Marchal et al. 2011; Zoecklein 2013). The release of thiols into the
wine from yeast has been attributed to lowering reductive characteristics by being able to oxidize
methanethiol and ethanethiol into their non-volatile disulfide forms (Lavigne and Dubourdieu 1996);
however, this greatly depends on other factors in the aging process, and could impart a more reductive
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character to the wine. Yeast glycoproteins from autolysis may also decrease astringency in wines
through interaction with phenolic compounds (Escot et al. 2001). Lees autolysis can also impart
sweetness to wine (Zoecklein 2005; Marchal et al. 2001), which may be in part due to sweet peptide
fractions released during cell autolysis. One such fraction appears to be derived from heat shock proteins
(Hsp12p) (Marchal et al. 2011), which is expressed from high temperature, ethanol, oxidative stress, and
glycerol concentrations (Varela et al. 1995). All of these factors are present under winemaking conditions
(Marchal et al. 2011). The breakdown of peptides can result in aromatic precursors in wines (Zoecklein
2005), but may also provide more nitrogen for spoilage organisms to consume. Many of these impacts
of lees aging can be affected by winemaking practices, such as frequency of stirring, amount of lees
present, amount of oxygen ingress, pectinase/glucosidase enzyme additions (such as Extralyse by
Laffort), and perhaps even quality of lees. This study examines the impact of one such lees stirring
regime on the chemical and sensory qualities of wine.

Results and Discussion

No major chemical differences could be observed between the finished wines. Wine tended to
become more cold stable over time, but the unstirred wine required the lowest bentonite addition to
become heat stable. Additionally, increasing bentonite additions to become heat stable were necessary
after aging.

Juice Chemistry

. Ammonia Turbidity
Brix pH (mg/L) NOPA (mg N/L) YAN (mg N/L) (NTU)
Juice Chemistry 20 3.62 32 223 255 215
Chemistry after Primary Fermentation
Ethanol (%vol/vol) | Residual Sugar (g/L) | pH | Malic Acid (g/L)
Unstirred Barrel 11.7 0.11 3.46 2.17
Stirred Barrel 11.7 0.11 3.49 2.17
Wine Chemistry

. . Volatile Malic Lactic Total Free
(;t/hoa;/%) z‘/?c”;'g S'ESZL"(Z’;"L) pH (;/’f_) Acidity | Acid | Acid 502 S02
_ (g/L) (g/L) (g/L) (ppm) (ppm)
ngtr';gfd 12.0 0.9897 0 383 | 47 0.42 0.0 22 875 17.1
Stirred Barrel 12.0 0.9907 0 3.81 4.8 0.48 0.1 2.3 76.9 13.9

Lab Data from Enology Analytics from Early January, 2017

Stability before and after Stirring Regimes

Cold Stability - DIT | Heat Stability - Bentonite Fining (pounds/1000 gallons) | Turbidity (NTU)
Before Stirring Regime 29.80% 2 2100
Unstirred Barrel 15.30% 6 >5
Stirred Barrel 14.80% 8 >5

Lab Data from ETS from Early January, 2017

The wine was tasted at two different sensory sessions. On the January 25 session at Early
Mountain Vineyards, of 38 people, 25 people chose the correct wine (66%) showing a statistically
significant difference between wines (p<0.001). These wines were voted to have an average degree
difference of 4.8 (out of 10), suggesting that the wines were moderately different. In general, there was
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no preference for either treatment. The comments on these wines were somewhat contradictory. No
strong trends were found between wines for the sensory descriptors used in this study.

Unstirred | Stirred | Total Votes

Most Preferred 53% A47% 19

Least Preferred 50% 50% 18

Fruit Intensity
B -

Body Yeast Character

sl Stirred
== >5tirred Rep

Unstirred

Bitterness Depth of Flavor

Sweetness

For the February 15 sensory session at Williamsburg Winery, 7 out of 10 judges were able to
correctly distinguish the stirred from the unstirred wine, suggesting that these wines were significantly
different (p<0.05). The wines were rated as having an average degree of difference of 4.3 (out of 10),
suggesting that these wines were only moderately different. Of those judges that correctly distinguished
the wines, out of 6 votes 100% of judges preferred the stirred wine. There was a strong trend for wine
produced with stirring to have higher Yeast Character. Other descriptors for the wines were very similar.
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This study suggests that stirring has a noticeable effect on finished wine, but this effect is not
necessarily preferred or disliked (perhaps a slight preference towards stirred wines). The descriptors
used generally did not help elucidate which qualities in wine were affected by stirring. Some trends
seemed to result from stirring, such as a potential increase in Body, Yeast Character, and Depth of Flavor.
Bitterness may have been slightly decreased as well. However, no firm conclusions can be drawn in
these regards. These results may have been enhanced if the stirring regime was allowed to continue for
a longer period of time, or if panelists had been trained more rigorously in descriptors and had had more
replications.

Methods

Approximately 1.83 tons of Chardonnay were sourced from the same vineyard on 8/24,
refrigerated at 50°F, and were whole cluster pressed on 8/26 for approximately 1250L of juice. 50 mg/L
of sulfur dioxide were added at processing. Bentonite (AEB Bentogran) was added at a rate of 30g/hL
as the juice exited the press and was settled overnight at 35°F. Tartaric acid was added at a rate of 1g/L
to bring pH into a range of 3.4-3.6. The morning after settling (8/27), the juice was racked off of sediment
to another tank to ensure homogeneity. Juice was then racked into two identical barrels. Juice was
allowed to warm to approximately 50°F and 15g/hL of EC1118 yeast was added to each barrel.
Fermentation was monitored daily.

After alcoholic fermentation was complete (residual sugar as measured by enzymatic assay was
2g/L or less), samples were taken from each barrel for in-house post fermentation wine
chemistry. Additionally, samples were taken for heat stability and cold stability analysis. Sulfur dioxide
was added at a rate of 50mg/L. These samples were taken before the beginning of the stirring regime.
The stirring regime was started at 1 time per week for 45 seconds per barrel with a stainless steel barrel
stirrer. Stirring was done by the same individual each time to ensure consistent and repeatable technique.

8 weeks after stirring began (December 2016), samples were taken of all barrels for
polysaccharide, protein heat stability, cold stability, basic chemistry, and sensory analysis.
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For the triangle test and preference analysis for the January 25 tasting, anybody who did not
answer the form were removed from consideration for both triangle, degree of difference, and
preference. Additionally, anybody who answered the triangle test incorrectly were removed from
consideration for degree of difference and preference. Additionally, any data points for preference which
did not make sense (such as a person ranking a wine and its replicate at most and least preferred, when
they correctly guessed the odd wine) were removed.

In order to balance the data set to perform statistical descriptive analysis on the January 25
tasting, any judge who had not fully completed the descriptive analysis ratings were
removed. Additionally, one judge seemed to purposely make all ratings the same, sense they said they
could not distinguish the triangle test. As a result, this judge was removed. In order to then make the
amount of judges between groups equivalent, two judges from group 3 were eliminated. This resulted in
a final data set of 3 groups, each with 9 judges (considered as replications within groups, and groups
were considered as assessors). Data was analyzed using Panel Check V1.4.2. Because this is not a
truly statistical set-up, any results which are found to be statistically significant (p<0.05) will be denoted
as a “strong trend” or a “strong tendency,” as opposed to general trends or tendencies. The statistical
significance here will ignore any other significant effects or interactions which may confound the results
(such as a statistically significant interaction of Judge x Wine confounding a significant result from Wine
alone). The descriptors used in this study were Fruit Intensity, Yeast Character, Depth of Flavor,
Sweetness, Bitterness, and Body.

The procedures for analyzing sensory analysis were the same for the February 15 tasting. In
order to balance the data set for descriptive analysis, one judge was randomly removed from group one,
to result in 3 groups each with 3 judges.
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