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e ke, Sustainability leader DSM Food Specialties developed Claristar™ , a specific mannoprotein fraction to
sy ;ﬁggg’.";’s’ prevent potassium tartrate precipitation in wine. Isolated from yeast (Saccharomyces cerevisiag) Claristar
A Fomigian is a natural alternative to the current technologies for preventing the apparition of crystals in white and

The Netherlands

rosé wines. In addition to its stabilising properties, Claristar has a superior ecological performance over
other stabilizing alternatives such as cold stabilization and electrodialysis. Claristar eliminates water
and energy usage and thus the carbon footprint at this stage in the winemaking process. Moreover, Cla-
ristar significantly reduces the ecological footprint from the perspective of the value chain as a whole.

Wine industry, increasing sensitivity to
sustainability

Whereas sustainable wines have obtained considerable at-
tention in the last years, most attention has been given to
vineyard management and sustainable grape production.
Only recently, more focus is being given to sustainability in
the winemaking process. This shift in attention is due to
marketing initiatives from wineries, additional governmental
pressure, economic reasons and scarcity of resources
(mainly water).

There are large variations in interest for sustainability in
wine productions from one region to the other. For this ana-
lysis, most attention was given to four regions: France, Italy,
Australia and the USA (California ). The sensitivity to sus-
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For each technology an assessment was made of
the impact across the entire value chain (for
mannoproteins including Claristar production,
logistics etc...) as well as the isolated impact of
the stabilization treatment at the winery. In this
paper results are presented for both approaches.
In the case of Claristar, the main impact on the
environment is during its production and trans-
port whereas for the alternatives, the main im-
pact is at the winery during wine treatment.
Using mannoproteins for potassium tartrate sta-
bilization fits with the increasing sensitivity to
environmental issues in the wine industry.

tainability was determined by analysing industry initiatives,
consumers and non governmental organisations pressure.
From these regions, the following observations were made:

* Sensitivity to sustainability is most visible in Aus-
tralia, USA and to a lesser extent South Africa

The Australian Wine Industry Stewardship (AWIS) is the
main catalyst in Australia and recently expanded its ecolo-
gical policy from vineyard to wine production.

Australia and USA are home to several large wineries consi-
dered leaders in the area of sustainability.

In California, several pilot water and energy efficiency pro-
grams are initiated by the Public Utilities Commission and
Pacific Gas & Electric Co., including a footprint calculation.
Stringent regulations are installed on reduction of green
house gases.
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Mannoproteins
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Innovative projects are initiated with wine industry asso-
ciations from California, New Zealand and South Africa,
aimed at calculating the carbon footprint of the wine industry.

¢ Growing attention to sustainability in the French
and Spanish markets

Key initiatives are both government and private sector dri-
ven. Several large players have pro-active environmental
policies. At different regional levels, there is a clear shift to
sustainability. Champagne and Bordeaux are examples of
regions with growing attention on the carbon footprint.

¢ The Italian market should be next
In Italy, sustainability initiatives are so far mostly EU or go-
vernment driven.

Methods for potassium tartrate stabiliza-
tion in wine

Common procedures to avoid the presence of crystals in
wines either remove the potassium bi-tartrate crystals or
prevent their formation. See Table 1 for alternative me-
thods. The most commonly used technique is cold stabili-
zation. This process involves chilling and keeping wines
at low temperature (e.g. up to a week at -4° C) to induce
the formation of crystals. This process can be accelerated
by adding cream of tartar which plays the role of crystalli-
sation initiator. Once formed, the crystals grow and are
removed by racking and/or filtration.

* Dominant technology.

* Cooling of wine for long period (up to a week) at -4° C to cause potassium
tartrate precipitation. Crystals are then removed by filtration.

 Cooling period can be shortened by adding KHT crystals.

* Requires refrigerated tanks.

* Risk of oxidation leading to a potential organoleptic loss.

« Involves recycling wine between electrode plates. The electric potential
difference applied between these plates force molecules migration through a
selective membrane and thus removes ionic material from the wine.

* Requires installed base (equipment investment).

* [nhibition of potassium tartrate crystal nucleation.
« Liquid solution is mixed with wine before bottling.

* Prevents tartrate crystal formation and growth.
* Added to wine before bottling.
 Limited efficiency in time.

Table 1: Alternatives considered in eco-efficiency analysis.

Tartrate stabilization ecological footprint
analysis from a value chain perspective

e Methodology

The main ecological impact of Claristar is in its production and
distribution, thus outside of the winery. For the alternatives,
cold stabilization and electrodialysis, the main ecological
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impactis at the winery level. Both these techniques do re-
quire energy and water use at the winery whereas Claristar
is simply added to the wine. Therefore, an ecological foot-
print analysis was carried out across the whole lifecycle.
Calculations were based on the Eco-Indicator "99 method
(a damage oriented method for Life Cycle Impact Assess-
ment, Goedkoop, M.; Spriensma, R) . This analysis identifies
the categories with the largest contribution to the total en-
vironmental impact.

The ecological impact of various tartrate stabilization alter-
natives was compared on the basis of the functional unit:
to stabilise 1 hectolitre of wine. System boundaries were
defined to encompass the environmental impacts of the
whole lifecycle for each technology: Cold Stabilization, Elec-
trodialysis and Claristar (for a dosage of 100 ml/hl of wine).
Metatartrate was not considered in this study as it only al-
lows for temporary stability and thus not considered to be
a comparative technique for long term stability.

Ecological

output categories Emissions to air and water, risk, etc...

Lifecycle stages ~ Raw Manufac-

Distribution Use Disposal

of product materials turing
input for ecological Resource used, waste produced at the different lifecycle
footprint analysis stages(eq, water, energy)

Figure 1: Ecological footprint from a value chain perspective.
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The ecological impact was determined for the 6 categories
which contribute to more than 99 % of the ecological foot-
print: energy usage, water usage, carbon footprint, land
use, fine particles and toxic potential.

The European average electricity mix was used for deter-
mining the different impact categories (eg CO, emissions).
In addition, the Claristar savings of water usage, energy
usage and emissions to water (in terms of COD) were also
determined at the winery.

Water usage

Water usage represents water depletion across the lifecy-
cle. The main impact in this category is caused by direct
water use (at the winery and/or at the production plant),
water loss during water transport (in the value chain of
water) and water use in the electricity value chain.
Energy usage

Energy consumption represents the energy use across the
value chain. The main impact is caused by direct energy
use at the winery or at the DSM Food Specialties production
plant, production of raw materials, transport to the winery
and the electricity value chain.

Emissions to air (in CO,-eq)

The main impact in emissions to air (or carbon footprint) in
terms of CO,-eq across the value chain is caused by direct
energy use at the winery or at the DSM Food Specialties
production plant, production of raw materials, transport to
the winery and in the electricity value chain.

Toxicity potential

The toxicity potential (or human toxicity) is calculated using
the classifications for hazardous materials under EU law.
The relevant data are readily and quickly retrievable, and
the classification method is recognized and widely used.
The main impact is caused within the electricity value
chain.

Fine Particles

Fine particles (or particulates matter) are found in the form
of tiny particles of solid or liquid suspended in a gas or li-
quid. Their main impact is on the electricity value chain.
Land-use

This category includes the use of land during the life cycle
of a product. The main impact is caused by agricultural pro-
ducts (e.g. molasses which are used for yeast production
upstream in the manufacture of Claristar).

¢ Comparison of the ecological footprint of different
tartrate stabilization technologies from a value chain
perspective

The 6 main ecological parameters were compared for each
technology across the entire value chain. The results pre-
sented below were calculated using input data sourced
from several (research) papers and Claristar manufacturing
data (from DSM Food Specialties). The results presented
here for mannoprotein tartrate stabilization of wines are
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product specific and only apply to Claristar as they take into
account DSM Food Specialties unique production process.
Further data was acquired from Lifecycle Analysis software,
SimaPro, and the established Ecoinvent database.

Water usage

The higher water requirements of electrodialysis and cold
stabilization were due to direct water use at the winery and
the water usage during the generation of electricity. Water
consumption for Claristar was based on the water use at
its production plant and the production of raw materials.

Cold Stabilization

average winery 14,33 21,23

Cold Stabilization, large,

energy efficient winery 9,17 11,73 0,55 170

Electrodialysis (1) 30,54 11,06 0,58 1,69
Electrodialysis (2) 14,99 6,05 0,32 0,86
Claristar™

mannoproteins 6,80 6,17 0,28 0,43

Remark : (1) including energy requirements for pre-clarification and ben-
tonite fining for white wines, which has to be performed separately when
using electrodialysis.

(2) excluding energy requirements for pre-clarification and bentonite fining
for white wines.

Energy usage

The higher amounts of energy used for electrodialysis and
cold stabilization were mostly due to the direct electricity
use at the winery.

The energy use of Claristar was a total amount of energy
used during the production of raw materials, production of
Claristar and the transport of Claristar to the winery.
Energy use converted to CO,-equivalent emissions
Claristar has a significantly lower carbon footprint than al-
ternative technologies regardless of winery size and effi-
ciency. The higher impact is directly linked to differences
in energy usage of the different technologies.

Toxic potential

Claristar has a substantially lower toxic potential because
of its lower energy requirement. The generation process of
electricity results in hazardous materials causing toxic po-
tential.

Fine particles production

The process of electricity generation produces fine parti-
cles. Claristar has a substantially lower impact on fine par-
ticles production because of its lowest requirement for
electricity compared to other alternatives.

Land use

The surface of land used for Claristar was shown to be high
in comparison to that used for cold stabilization and elec-
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Carbon Toxic : Land
EuroEf abilized Walter En;lzgy Footprint | potential Pa;t“;l(;lg use
(per h stabilized) kg C0,-¢q | kg 14008 | 9 e
0,99 3,07 8

1.2 0,016
0,71 0,009
0,75 0,011
0,40 0,006
0,30 0,05

Table 2: Environmental
impact of different tar-
trate stabilization tech-
nologies from a value
chain perspective.
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trodialysis because of the use of molasses. Molasses are a
by-product from the processing of sugar beet and are used
as a carbohydrate source for the production of yeast ups-
tream in the Claristar manufacturing process.

However, the footprint in absolute terms is only 0.05 m? of
land used per hl of stabilised wine.

Emissions to air
(092-80)

Fine particles

Energy used

Water used

Claristar™ cold stabilization Electrodialysis —

Figure 2: The ecological profile of various alternatives for tartrate stabi-
lisation.
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Cold stabilization, highly efficient winery
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Figure 3 : C0, emissions for tartrate stabilisation technologies accross
the value chain (Europe).

Wineries environmental performance

Several papers (eg L.L. Low et al, 2008 ; Escudier 2002)
compare the environmental performance of tartrate stabi-
lization methods at the winery. The savings in terms of
water and energy use are summarized in the table below.
It is assumed that the lower value in the table is applicable
to larger wineries such as the large southern hemisphere
winery used as a reference in the literature (yearly produc-
tion of 1 million hectolitres). For example lower values for
cold stabilization can also be explained by energy recovery
systems (using cooled stabilized wines to cool wines to be
stabilized), insulation or other energy efficient systems put

DSM Food Specialties
P.O. Box 1, 2600 MA Delft -The Netherlands
TRN 27235314

www.dsm-oenology.com / www.dsm-foodspecialties.com

in place by the winery. The higher value in the table was
provided by equipment suppliers. This higher value was as-
sumed to be associated with medium size wineries (eg
yearly production of 20,000 hl).

Reducing water use at the winery

The use of mannoproteins completely eliminates water
consumption as well as waste water effluents (eg in terms
of COD) at this stage in the winemaking process.
Reducing energy use at the winery

Using mannoproteins for tartrate stabilization of wine eli-
minates energy use and carbon footprint at this stage of
the winemaking process.

Cold stabilization | Electrodialysis

Energy use 3,7 -6,7 Mj/hl 2,9 Mj/hl Negligible

Water use 3,8 - 5 litres/hl 20,7 litres/hl Negligible
Table 3: Environ-
mental impact of dif-
ferent technologies
evaluated at tartrate
stabilization step at

the winery.

Conclusion and Future

Claristar mannoproteins are a natural ingredient
enhancing wineries’ environmental performance
in potassium tartrate stabilization.

In this assessment, compared to the dominant
technology, it reduced energy usage, improved
carbon footprint and minimised water usage and
waste both at the winery and from a value chain
perspective.

Water use was reduced with 25 to 50 % and
energy use and carbon footprint with 45 to

70 %, depending on the scale and efficiency of
the winery.

DSM Food Specialties is committed to deliver
top performing and sustainable solutions to the
wine industry. DSM Food Specialties will be
looking for customers to co-create sustainable
solutions to optimise alignment with customers’
requirements and desires.
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e About the Authors

Triple Value Strategy Consulting is an independent strategy
consultant that focuses on sustainability, business strategy
and innovation. It has a longstanding track record on
conducting eco-efficiency analysis across industry sectors.
The results presented in this report are based on a syste-
matic examination of sustainability parameters in order to
provide comparison between winemaking practices
(www.triple-value.com).

DSM Food Specialties, the Company behind the develop-
ment and manufacture of Claristar, is a global supplier of
advanced ingredients for the food and beverage industries.
It recognises the increased importance of sustainability
across many industries, including the wine business. DSM
Food Specialties wants, when possible, to offer its clients
eco-efficient solutions, i.e. competitively priced products
which progressively reduce ecological impact to a level at
least in line with the Earth’s estimated carrying capacity.
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A case study for Product Carbon Footprint assessment,
Thema 1

Additionally to the results presented in this article, in 2008, DSM participated in
the German Product Carbon Footprint Pilot Project. This project was initiated by
the Oko-Institute (Institute for Applied Ecology), the Potsdam Institute for Climate
Impact Research (PIK), Thema1 and WWF. Other corporate partners included
BASF, Henkel, Tetra Pak and Deutsche Telecom.

DSM chose to submit Claristar to the case study. By doing so, the carbon part of
the comprehensive eco-efficiency analysis was further substantiated and vali-
dated in terms of system boundaries, the carbon footprint at each stage of the
value chain, the sensitivity of results to changes in assumptions and carbon foot-
print reduction options.

The results of these case studies were presented on January 26, 2009 in Berlin
and were well received in terms of seminar participation and media attention.
For more information about this project and for the results of the Product Carbon
Footprint assessment for Claristar, see www.pcf-projekt.de.
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