WINEMAKING WINE COMPOSITION

Trends in the composition of Australian wine

1990-2021

Part two: alcohol and glucose plus fructose

By Peter Godden' and Eric Wilkes®

This article is the second part of a three-part series presenting data on the composition of Australian wine.
The first part (published in the Summer 2023 issue) introduced the data and discussed titratable acidity and
pH. This second part focuses on alcohol and glucose plus fructose and the third will cover free, total and

bound SO,.

DATA PRESENTATION

The data are presented in two formats —
interval plots and box plots — with the plots for
white and rosé wines shown in green and the
plots for red wines shown in red. The interval
plots show the mean of the data for each year.
In the box plots, the centre horizontal line
marks the median of the data for each year.
More details about the data presentation can
be found in Godden and Wilkes (2023).

RESULTS AND DISCUSSION

The plots presented here summarise the
analytical results recorded in the database
when they were generated in mid-2022.
For each compositional variable, plots are
presented for white and rosé wines combined,
and for red wines. Data for rosé wines were
first included in this series by Godden et al.
(2015) from the 2004 vintage onwards.

Alcohol concentration
The concentration of alcohol in wine is

primarily determined by the amount of sugar 15
in the grapes when harvested, as the addition :f | |
of sugar to grape must is not permitted °_i°
o
in Australia. Consequently, changes in E
alcohol concentrations in wine largely reflect < 1o ‘i ' H ' § ! I : I
8l : : g : ! -

vineyard-related variables, including climatic
influences, as well as the timing of harvest.
However, a change to the Australia New
Zealand Food Standards Code, which took
effect on 9 February 2017, allows the dilution
of grape must by the addition of water to a
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Figure 1a. Mean alcohol concentration in white and rosé wines 1990-2021 (rosé wines included

from 2004 vintage onwards).
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Baumé ‘to facilitate fermentation’, the corollary wines 1990-2021 (rosé wines included from 2004 vintage onwards).
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of which is to avoid ‘sluggish’ and ‘stuck’
fermentations and the associated negative
effects on wine quality.

The data in Figures 1a and 2a demonstrate
a general upward trend in mean alcohol
concentrations for both white/rosé wines and
red wines, from 1990 to peak concentrations
in 2005, followed by general downward
trends to 2021. However, climatic influences
on particular vintages are also apparent.

The 2015 and 2016 vintages appear to
demonstrate above-trend mean alcohol
concentrations, especially with red wines.

The effects of climate change have
become starkly apparent to Australian
grapegrowers and winemakers since the
first publications of alcohol data in this series
(Godden 2000, AWRI 2003). Harvest dates
are progressively earlier, and the phenomenon
of compressed vintages has emerged in
which grapes of various varieties, both red
and white, are ready for harvest within a
much shorter timeframe than was previously
experienced (Hayman and Sadras 2006,
Petrie and Sadras 2016, Webb et al. 2012).
Petrie and Sadras (2016) reported that the
dates at which McLaren Vale Chardonnay,
Shiraz and Cabernet Sauvignon reached
12°Be became progressively earlier between
1992 and 2015, with the gap between dates
at which the three varieties reached that
ripeness in a particular vintage reducing from
two to three weeks in the mid-1990s to only a
few days in 2015. This has led to constraints
in harvesting and winery processing capacity,
which can result in grapes being left on the
vine for longer than ideal, resulting in elevated
sugar concentrations/potential alcohol (Sadras
et al. 2013, Petrie and Sadras 2016).

In addition, AWRI (2016) states that when
grapes start to lose volume due to heat stress,
the ratio of solids and skins to juice increases,
making it more difficult to measure grape
sugar concentration accurately. This may
lead to an underestimation of the actual sugar
concentration and, consequently, a higher
wine alcohol concentration than anticipated.

Coulter et al. (2015) reported that the
2015 harvest was one of the earliest vintages
on record in many regions and indicated
that under climate projections, early and
compressed vintages were likely to increase
in frequency. Coulter et al. (2016) referenced
that statement, concluding that 2016 was also
an early and compressed vintage. Conversely,
the 2011 and 2017 vintages are notable for
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Figure 2a. Mean alcohol concentration in red wines 1990-2021.
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Figure 2b. Median (horizontal line) and distribution of alcohol concentrations in red

wines 1990-2021.

their below-trend mean alcohol concentrations
(Figures 1a, 2a), particularly for white and
rosé wines, with Coulter et al. (2017) stating
that the 2016-2017 climatic conditions were
like those of 2010-2011. These vintages were
characterised by heavy rainfall over much of
south-eastern Australia, resulting in dilution

of musts, poor ripening conditions and many
producers harvesting earlier than they would
otherwise have chosen (and, therefore, at
lower sugar concentrations) to minimise
physical deterioration of the grapes.

The marked decline in mean alcohol
concentrations for both white/rosé wines and
red wines after 2016 may in part be due to
more benign weather conditions than those
experienced in 2015 and 2016, as well as
water addition to must in accordance with
the February 2017 change to the Australia
New Zealand Food Standards Code. The
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downward adjustment of alcohol in wine by
techniques such as reverse osmosis and
spinning cone column distillation, or co-
fermentation with low-sugar juice, is also
thought to remain common.

The effects of water dilution of musts
appear to be evident in the distributions of
alcohol concentrations illustrated in Figures
1b and 2b, with a general downward shift in
the distributions for both white/rosé and red
wines from 2017 onwards, and fewer outlier
wines with high alcohol concentrations. With
white and rosé wines from 2015 (Figure 1b),
there are also more outlier wines with very low
alcohol concentrations, which while not being
present at sufficient numbers to influence the
mean values, does illustrate the market trend
towards low-alcohol wines described by Wine
Australia (2021). Notably, the distributions of
alcohol concentrations in white wines and rosé
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wines are identical (data not shown). Another
interesting feature in Figure 1b is the large
number of outlier wines between 2005 and
2015 with alcohol concentrations of 10% + or
—1%. It is not clear what this cohort of wines
represents, or why their presence ends so
abruptly in 2016.

It is also notable in the distribution of red
wine alcohol concentrations (Figure 2b) that
during the period of increasing mean alcohol
concentrations in red wines between 1990
to 2005, the number of wines in both the
lower and upper quartiles, and the number
of outliers beyond each of those quartiles,
were approximately equal. Subsequently
a general skew towards the lower half of
the distributions is seen, indicating that the
trend to lower alcohol wines is not only a
recent phenomenon. However, that trend is
now accelerating, with increasing numbers
of low-alcohol wines evident for both white/
rosé wines and red wines in the last 10 years
(Figures 1b and 2b), but notably fewer such
wines in the last four years. Wine Australia
(2021) states that between 2015 and 2020
international growth in the volume of low- and
no-alcohol wines was 25%, with a forecast
of 15% growth between 2021 and 2025. In
addition, a trend to fewer outlier wines with
very high alcohol concentrations noted by
Godden et al. (2015) has continued for all
categories (Figures 1b and 2b). Again, this
is likely due to the addition of water to must
since the 2017 vintage and the increasing
use of techniques such as reverse osmosis to
selectively remove alcohol from wine.

Glucose plus fructose concentration

The concentration of glucose and fructose
in finished wines is largely a consequence of
winemaking decisions, unless the fermentation
becomes ‘stuck’, which may leave unfermented
residual sugar in the wine. Winemakers can
modulate the concentration of residual sugar
by either stopping the fermentation at the
desired level, adding grape juice concentrate
or sweet wine to otherwise finished wines, or
indirectly by diluting must with water to better
facilitate complete fermentation, in accordance
with the Food Standards Code.

Figure 3a provides the mean concentration
of glucose plus fructose in white and rosé
wines. The data were produced from the
analysis of wines which were denoted as ‘dry’
by the clients of Affinity Labs who submitted
them. However, data from wines with a glucose
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Figure 3a. Mean glucose plus fructose concentration in white and rosé wines 1995-2021 (rosé
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Figure 3b. Median (horizontal line) and distribution of glucose plus fructose concentrations in
white and rosé wines 1995-2021 (rosé wines included from 2004 vintage onwards).

plus fructose concentration above 35g/L
were removed because 35g/L is generally
considered the cut-off point between dry and
sweet wines.

While Godden et al. (2015) found no
significant differences in mean concentrations
of glucose plus fructose in white and rosé
wines across individual vintages and stated
that the data continued to demonstrate a
relatively steady mean glucose plus fructose
concentration, a slight general downward trend
appears to have now become established
(Figure 3a). The cause of that trend is clear
from the distribution of glucose plus fructose
concentrations presented in Figure 3b.

A general decrease in the concentrations
representing the upper end of the upper
quartile whisker from 2018 onwards is
evident, as well as markedly fewer outlier
wines with very high concentrations, while the

WINE & VITICULTURE JOURNAL AUTUMN 2023

concentrations representing the bottom end of
the distribution have remained relatively stable
during that period. A stated justification for the
2017 change to the Food Standards Code

to allow the dilution of must with water was

to avoid ‘sluggish’ and ‘stuck’ fermentations,
which can result in a greater-than-desirable
concentration of sugar in finished wine. It
could, therefore, be speculated that the shifts
in the distribution of glucose plus fructose in
white and rosé wines from 2018 onwards could
at least in part be due to that change in the
Food Standards code.

A marked difference is seen between the
distributions of glucose plus fructose in white
wines and rosé wines, with an upward shift for
rosé wines of approximately 1.3g/L (data not
shown). The impact of the rosé wines is not,
however, significant on the overall means as
shown in Figure 3a.
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With red wines, the steady increase in
mean glucose plus fructose concentrations
since the 2000 vintage noted in previous
publications has slowed (Figure 4a). Relatively
steady concentrations are evident for vintages
added since the 2015 publication, with a
slight skew towards higher concentrations of
approximately 1.8g/L for 2018 to 2020. While
a fall to 1.5g/L is evident for the 2021 vintage,
it should be noted that for this variable, sample
numbers for that vintage are comparatively
low and consequently the level of uncertainty
in the data is comparatively high.

Unlike white and rosé wines, there appears
to be little indication that the 2017 change
to the Food Standards Code has affected
the distribution of glucose plus fructose
concentrations in red wines (Figure 4b).
However, since the 2015 publication some
marked changes in the distribution are
apparent. In general, there was a compression
of the distribution between 2015 and 2018,
with a marked narrowing of the second and
third quartile box, particularly in 2017 and
2018, and a general shift downwards in the
large band of outlier wines immediately above
the fourth quartile whisker. However, those
trends appear to have reversed in the three

most recent vintages.
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Figure 4a. Mean glucose plus fructose concentration in red wines 1995-2021.
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