Application of potassium polyaspartate solution (KPA) to achieve wine tartaric stability
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Winemaking properties of Zenith
Introduction
The presence of potassium bitartrate crystals (KHT) in a bottle is commonly
perceived as a fault by consumers. Current remedial methodologies
available in the industry are either based on a ‘subtractive’ strategy which
reduces the concentration of tartaric acid and/or potassium ions in wine or
involve the use of crystallisation inhibitors as additives. Subtractive
techniques such as tank cooling and electrodialysis are associated with high
cost, water consumption and green house gas emission. Additives such as
metatartaric acid (AMT), carboxymethylcellulose (CMC), mannoproteins and
Gum Arabic are more respectful to the sensory qualities of the wine and
environmentally friendly, however they all have specific limits under certain
circumstances. During the European project ‘’Stabiwine’’, a new molecule
which was able to overcome all the limits of the already permitted stabilising
agents was discovered: potassium polyaspartate (KPA).
KPA underwent three years of in-depth study to better understand its
potential for winemaking, including all chemical and toxicological aspects
related to this molecule. The positive results in efficacy of using KPA for
tartaric stabilisation in wines, combined with its safety aspect for human
consumption granted the approval by the OIV. The OIV authorised the use of
KPA in the OIV Resolution 543/2016 and Enartis has since developed
Zenith™, a liquid KPA based product.
On February 2019, Standard 4.5.1, schedule 8 and schedule 15 have been
amended, adding KPA to the list of food additives that can be used in
Australia and New Zealand for wine production.

Potassium Polyaspartate (KPA)
KPA is the potassium salt of a polyamino acid produced from L-aspartic acid, a
natural amino acid always present in grapes. The KPA used to make Zenith™ is
a polymer with a medium molecular mass of around 5 kDa and has a negative
charge at wine pH. Its negative charge allows the molecule to bind K+ ions in
the wine and thereby inhibit the growth of potassium bitartrate crystals.

Visual assessment of crystallisation and mini-contact test
Figure on the right demonstrates Zenith Uno’s ability, at an
addition rate of 100 ml/hL, to inhibit formation of tartrate
crystals. The mini-contact test is performed by chilling a wine
sample to 0°C and seeding it with an excessive amount of KHT, the
drop in conductivity is then measured over a period of 30
minutes. Wine is considered to be stable when ∆μS <30.
Wines are then stored at -4°C for 6 days, and the presence of any
tartrate crystals are visually assessed after the 6 days. Wine is
considered to be stable when there is no presence of crystals.
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Figure 1. Zenith Uno trial with unstable Sauvignon Blanc wine.
Cold test: 6 days at -4°C

Zenith effectiveness compared to other stabilising agents
Zenith possesses the strongest power among all stabilising agents that are currently available in the
market. Unlike products such as CMC (Carboxymethyl cellulose), it does not interact with colour
compounds hence will not induce further colour fallout.

Figure 2. Mini-contact test of four different wines treated with 10 g/hL CMC, 10 g/hL metatartaric acid (AMT), 10 g/hL mannoproteins, 100 ml/hL Zenith
Uno and control.
Test 6 days -4°C

Enartis Zenith ™ range, which consists of potassium polyaspartate solution is
developed to facilitate both tartaric and colour stabilisation of wines with
proven efficiency and minimal environmental impact.
CONTROL: ΔµS/cm = 89

Zenith: Enartis KPA product range

ZENITH COLOR: ΔµS/cm = 28
Stable Color

Figure 3. Cold test (6 days at -4°C) of a Merlot wine which was colour and KHT unstable, Control vs Treatment (Zenith Color 1 ml/L).
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Long term stability under high temperature
The longevity of the stabilisation effect is evaluated using a conductivity test after a thermal
treatment at 40°C over 14 days. The wines treated with Zenith™ remained stable even after this
extreme treatment, unlike the wines treated with metatartaric acid which was not stable long term.
The initial tests were conducted in 2013 and these wines have remained tartrate stable since then,
proving the efficacy of KPA in the long term.
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Figure 4. Mini-contact test of a Chardonnay wine, treated with 10 g/hL metatartaric acid (AMT), 40 g/hL of mannoproteins, 10 g/hL of CMC, 100
ml/hL of Zenith Uno and Control, before and after thermal treatment at 40 °C for 14 days. The wine is considered stable when ΔμЅ/cm < 30.

Sustainability of Zenith
KPA has a significant advantage over other cold stabilising methods in terms of cost effectiveness and
sustainability, due to its simple and rapid application. This provides minimal time constraint and does
not involve chilling, racking, sanitizing tanks which can lead to higher cost of electricity, water, labour,
green house gas emission as well as increasing risk of wine oxidation/loss of aromas during transfer.
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Conclusion
In February 2019, the use of KPA (potassium polyaspartate) as a winemaking
additive in Australia and New Zealand was approved by FSANZ. The Enartis KPA
product range, Zenith, offers winemakers the option of a new KHT stabilising
agent which delivers the benefits of being:
 highly effective
 long lasting impact
 easy to use
 respectful of wine sensory
 environmentally sustainable
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Figure 5. Average of drinking water consumption (L/hL) and green house gas emission in Kg CO2 equivalent per 100 hL of wine of various cold
stabilising methods used in 90 commercial european wineries, data retrieved from StabiWine project.

