Managing high Baume juice using dilution
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INTRODUCTION

Over the last two decades grapegrowers and winemakers
have observed that their fruit is ripening earlier and over
a shorter period (Petrie and Sadras 2016). This can lead to
difficulties harvesting fruit in the optimal timeframe and can
result in fruit being picked at higher sugar levels than are ideal.
This, in turn, can cause problems with fermentations ‘sticking’
before all the sugars have fermented or lead to wines with
undesirably high alcohol. In the United States, the dilution of
must is legal and widely accepted as a method to facilitate
fermentation. More recently, to help manage fruit with a high
sugar concentration, Food Standards Australia and New Zealand
(FSANZ) changed the regulations to allow the limited addition of
water to high sugar musts and juice in Australia. The rationale
behind this change was to reduce the chances of problems
arising during fermentation, but an additional benefit may
be to help industry manage the logistical problems caused by
compressed vintage periods. Water can be added to high sugar
must to dilute it to 13.5°Baume. Information on the logistics
of water addition to must can be found in a recent article
published in AWRI Technical Review (Cowey 2017).

In response to the change of FSANZ regulations, the AWRI
launched a Shiraz winemaking trial in the 2017 vintage to
investigate the effect of juice run-off and water additions on
wine composition and sensory properties. While dilution with
low sugar grape juice has been used in the past to help manage
high Baume fruit, this project aimed to make a systematic
investigation of the effect of water additions on Shiraz wine
style. When water is added to must it changes the ratio of solids
(the seeds and especially the skins where many of the colour
and flavour compounds are located) to liquid (primarily derived
from the berry pulp). At face value it might be expected that all
compounds would be diluted equally according to the amount
of water added; however, previous research suggested that
this does not always occur (Schelezki et al. 2018). For example,
with tannins it is possible to end up with less dilution in the
final wine, because tannins are available from the grape skins
in such excess that adding extra water simply provides more
opportunities for them to be extracted (Bindon et al. 2017).

WINEMAKING TRIAL DETAILS

Shiraz fruit was hand harvested from a vineyard near
Nuriootpa, in the Barossa Valley, on three occasions, targeting
sugar levels of 13.5, 14.5 and 15.5°Baume. Care was taken to
ensure that the fruit was harvested systematically from across
the block. The fruit harvested at approximately 13.5°Baume
was fermented normally. Some of the fruit harvested at
approximately 14.5°Baume was diluted to 13.5°Baume either
by the direct addition of water, or by running off juice and
then replacing it with water; the balance was kept undiluted
as a control. Some of the fruit harvested at 15.5°Baume was
also kept as a control, and the balance was diluted using
the same two methods as the 14.5°Baume fruit, with two
sugar concentrations targeted: 13.5°Baume and 14.5°Baume.

Figure 1 summarises the dilution treatments conducted. The
approach taken allowed the effect of the sugar concentration
at harvest to be compared with higher Baume must that had
been diluted to a similar level.

Triplicate ferments of 45kg of fruit were conducted. The
ferments were inoculated with a commercial yeast (EC1118)
and lactic acid bacteria (VP41) on the second and third day
after crushing, respectively. All ferments were maintained
on skins for nine days at 20°C from crushing to pressing. Two
acid additions were made (early in the ferment and post-
pressing) to target a titratable acidity of approximately 5g/L.
Approximately 90 days after crushing the wines were analysed
for anthocyanins using the modified Somers assay and tannins
using the methyl cellulose precipitation assay.

It should be noted that the accurate dilution of must is
not an easy process as the press yield also affects the final
sugar concentration. In this trial this meant that the alcohol
concentrations in the final wines were not all perfectly aligned
with their targets (Table 1).

ANALYTICAL AND SENSORY RESULTS

Table 1 presents the analytical results for the trial wines.
The titratable acidities were successfully adjusted to the
relatively narrow range of 4.6-5.2g/L and this resulted in a pH
range of 3.5-3.8 across all the treatments. The alcohol content
ranged from 13.9%v/v for the first Shiraz picked (13.5°Baume)
through to 16.5%v/v for the latest harvest (15.5°Baume).

The dilution successfully reduced the alcohol content of the
final wines. However, it was less effective for the must that
was diluted to a target of 13.5°Baume in that the alcohol
concentration of these wines was higher than the wines from
the early harvest fruit that was picked at 13.5°Baume.
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Figure 1. Summary of the must dilution treatments performed in the
winemaking trial.
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Table 1. Chemical composition of the trial wines, showing the impact of harvest sugar level and must dilution. All values in the table are
means of three replicates; values in the same column followed by a different superscript letter are significantly different according to a
Fishers 5% LSD. The colour density measurements were SO, corrected.

Titratable acidity

Colour density

Alcohol (% v/v)

Harvest at 15.5°Be 16.5a

Run-off and replace (15.5°Be to 14.5°Be) 15.6b

Direct water addition (15.5°Be to 14.5°Be) 15.6b
Run-off and replace (15.5°Be to 13.5°Be) 14.4e

Direct water addition (15.5°Be to 13.5°Be) 14.9d
Harvest at 14.5°Be 15.3¢c

Run-off and replace (14.5°Be to 13.5°Be) 14.4e

Direct water addition (14.5°Be to 13.5°Be) 14.5e
Harvest at 13.5°Be 13.9f

The wines made following must dilution had reduced
wine tannin concentration and colour density compared
with control wines, regardless of the dilution method used.
When the fruit was harvested at approximately 15.5°Baume

the method of dilution, either the direct addition of water or

running off juice and replacing it with water, did not have a

significant impact on wine tannin and colour. However, when
the grapes were harvested at approximately 14.5°Baume the
‘run off and replace’ treatment resulted in significantly higher

(g/L)
4.6e
4.7e
4.9cd
4.6e
4.7de
5.0bc
5.1ab
5.2a
5.1ab

levels of both tannin and colour density, which were similar to

the control (undiluted) treatment.
Sensory analysis showed that the wines could chiefly be

Tannin (mg/L) (AU)
3.8a 723a 11.8a
3.8b 548b 10.9b
3.7b 544b 11.0b
3.6e 513b 10.7b
3.6d 538b 10.6b
3.6¢c 368c 9.47c
3.5e 407c 9.42c
3.5e 304d 8.85d
3.5f 232e 7.64e
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defined by the contrast between ‘dark fruit’ aroma/flavour,
hotness, viscosity and opacity on one side and ‘red fruit’
aroma on the other (Figure 2). The wines from the earliest
harvest (13.5°Baume) were associated with the ‘red fruit’
aroma, while the wine made from undiluted must harvested
at 15.5°Baume were associated with the other characters.
The diluted and undiluted intermediate harvest (14.5°Baume)
wines showed more ‘red fruit’ aroma than any of the
15.5°Baume harvest wines. For later harvests (15.5°Baume)
the effect of dilution on sensory attributes was greater than
that observed for the intermediate (14.5°Baume) harvest.

EFFECTS OF DILUTION

The addition of water to dilute the must by approximately
7.5% (15.5 diluted to 14.5°Baume) or 14% (15.5 diluted to
13.5°Baume) appears to be an effective way to manage high
sugar concentrations associated with ripe fruit. The wines
made from the diluted must maintained many of the fuller-
bodied and richer flavours that are more typical of the style
produced in the Barossa and other warmer climate regions
(Hand et al. 2017) and were also associated with the wines
made from the undiluted must at the same harvest time. The
wines made from the fruit that was harvested earlier were
generally lighter in style with less colour and tannin and more
‘red fruit’ aromas. The mode of dilution (i.e., if juice was run
off prior to the addition of the water or water was added
directly) had a relatively small impact on any of the parameters
assessed, although the run-off and replace treatment did
result in higher colour and tannins in the must harvested at
14.5°Baume. Similar minimal effects on wine chemistry have
recently been observed with trials comparing wine made
from the dilution of more mature Cabernet Sauvignon must
in wine that was made from fruit harvested at lower sugar
concentrations (Schelezki et al. 2018). Additional trials on
managing high Baume Chardonnay must were completed
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Figure 2. Principal component biplot of significant (P<0.05) and close
to significant (P<0.10) sensory attributes on principal components 1
and 2 for the nine winemaking treatments. A: Aroma, F: Flavour.

during the 2018 vintage and the results will be published once
sensory and chemical analysis are completed.
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