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elimination with copper sulphate

Origin of Bocksern

The primary cause of bocksers in wines is the
formation of hydrogen sulphide H2S from sulphate
by yeasts during fermentation. This process takes
place during every fermentation and is used by
the yeast to synthesise sulphur-containing amino
acids, e.g. cysteine.

If the yeast ferments in a must that is poorly
supplied with important nutrients, this mechanism
can be disrupted and the yeast excretes H2S, a
substance that is toxic to it. Another potential
source of sulphur for the formation of H2S is
elemental sulphur, which can come from a wetting
sulphur treatment of the grapes or from barrel
firing.

Measures before and during fermentation

...0r ‘You don't have to remove the bruised
grapes from the wine.’
The best prerequisite for flawless fermentation
is physiologically ripe and healthy grapes. A
value between 80-150 NTU should be aimed
for in the obligatory must pre-clarification, and
below 80 NTU if more than 25% of the must is
rotten. A further basic prerequisite for the
avoidance of bocks is a vital yeast. It is
essential to supply the fermenting yeast with
sufficient usable nitrogen. If NOPA values (a
measure of yeast-available organic nitrogen) are
below 160 mg/l, the yeast should be supported
by adding complex nutrient preparations, for
example ANCHOR NOURISH. Experience has
shown that the sole addition of the organic
nitrogen sources diammonium phosphate
(DAP) and/or ammonium sulphate (DAS) does
not fulfil the yeast's requirements. Due to changes
in climate and cultivation methods, yeasts have
significantly less nitrogen available in the must
than they did a few decades ago.
Supplementation should focus primarily on the
first two thirds of fermentation.

If the formation of hydrogen sulphide is noticed
during fermentation, the addition of nutrients will
remedy the situation within hours. The addition of
inorganic nitrogen (DAP) is generally sufficient for
the pure elimination of lumps in an otherwise
problem-free fermentation. As ammonium
sulphate can serve as a source of sulphur for the
yeast, it should not be added here.

In this phase of fermentation, aeration can be
helpful, but should be carefully considered:
Although the oxygen introduced in this way can
allow the yeast to continue to multiply, if the
nitrogen supply remains constant, the stress on
the individual cell is increased, which then leads
to increased formation of H2S. The addition of
copper to the fermentation is equally
counterproductive, as the yeast cells absorb the
copper and its effect as an enzyme poison
encourages the further formation of bocks.

Hydrogen sulphide

Bocks in the early stage after fermentation can
primarily be attributed to H2S. The odour
threshold value is 1-2 ug/l and is easy to identify
due to its distinct smell of rotten eggs.

H2S can react with SO2 to form elemental sulphur
and water. This explains why slight bumps can
disappear when the young wine is sulphurised for
the first time.

Another possibility is the reaction with oxygen to
form water and elemental sulphur, as occurs
during traditional pumping over with air supply of
varying intensity. However, this option should be
reserved for red wines, as it can lead to significant
damage to the flavour of white wines. H2S can
also be precipitated as copper sulphide by adding
copper salts.

The copper compounds authorised for this
purpose are copper sulphate and copper citrate.



Early racking is mandatory for young wines with
strong bocks, especially if there is a high lees lees
and this also bocks more strongly than the wine
above it.

Mercaptans / thiols:

If the H2S-Bockser remains untreated, hydrogen
sulphide reacts further with alcohols within a few
weeks to form thiols, which are also known as
mercap-tanes.

The OH group of the alcohols is replaced by an
SH group. There are two compounds in particular
that are found in bockers:

e Methyl mercaptan CH3-SH , which smells
of burnt rubber, rotten vegetables and
garlic, and

e ethyl mercaptan, CH3-CH2-SH with an
odour of rotten onions.

The odour threshold value for methyl mercaptan
is 0.2ug/l.

Mercaptans, or thiols, react with copper ions via
their SH group in a similar way to hydrogen
sulphide, but much more slowly.

However, there are also thiols that positively
influence or even decisively characterise the wine
aroma, but also react with copper ions. This fact
makes the elimination of bocksers in wines from
fully ripe grapes of the Sauvignon Blanc grape
variety a very difficult matter. To a lesser extent,
this also applies to Cabernet Sauvignon and
Scheurebe. Sauvignon blanc wines with a more
‘green’ aroma are less sensitive, as their flavour
consists mainly of methoxy-pyrazines.

Sulphides

For the sake of completeness, it should also be
mentioned that wines also contain sulphides in
which the alkyl residues are bound via a simple S-
bridge (e.g. dimethyl sulphide CH3-S-CH3). In
higher concentrations, these substances can
cause cooked cabbage odours; in low
concentrations, they are part of the aroma of
some grape varieties. As sulphides cannot be
removed by conventional treatments and do not
appear to be associated with the formation of
H2S, this group of substances is not included
here.

Disulphides

If a mercaptan blocker is not treated, so-called
disulphides are formed from the thiols over time
as a result of an oxidative reaction. Two
mercaptans combine by splitting off hydrogen
from the SH groups and linking the two alkyl
radicals via an S-S bridge. An example of this is
the dimethyl disulphide CH3-S-S-CH3, formed
from two molecules of methyl mercaptan.
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As there is no SH group in these molecules, no
reaction with copper ions is possible. Disulphides
also cause unpleasant odours, similar to those of
mercaptans.

However, the odour threshold value for
disulphides is 10-12 pg/l, which is significantly
higher than for hydrogen sulphide and
mercaptans.

If a mercaptan odour is treated by aeration,
disulphides are formed through oxidation and the
odour can disappear or be reduced. However, this
strategy is not recommended for two reasons:

o Firstly, the oxidative formation of
disulphides is reversible, so mercaptans
can form again from the disulphides.

e Secondly, disulphides are very difficult to
remove from the wine if aeration does not
lead to complete success. As already
mentioned, treatment with copper is
ineffective. In practice, this is referred to as
a ‘hocked bock'’.

The formation of disulphides should therefore be
prevented under all circumstances.

Mercaptan disulphide bearing blocks

If we look at the interrelationships between the
development stages of bocksers, it becomes clear
that the traditional method of removing bocksers
by aeration only achieves sustainable results in
the first few weeks after fermentation. If the
mercaptans formed then are not removed with
copper salts, disulphides will form after some
time. As soon as the boulder reaches this stage
and copper treatment is no longer effective, there
is still the option of reducing the disulphides to
mercaptans by adding ascorbic acid and then
removing these with copper.

However, as copper, like all heavy metals,
catalyses oxidative reactions in wine, extreme
care is required in this procedure due to the
presence of ascorbic acid. It should also be noted
that the reduction of disulphides takes several
weeks and does not always lead to success.

If disulphides are present in concentrations below
the odour threshold and such wines are bottled,
the reduction to mercaptans described above can
lead to the appearance of a bock after several
weeks, especially if large amounts of sulphur or
ascorbic acid were added before bottling. So you
have a ticking time bomb in the bottled wine.



Bockser treatment with copper sulphate

Due to the correlations shown, the successful
treatment of a buck first requires an analysis of
the exact cause of the defect. An exact
preliminary test is therefore essential in order to
find the optimum treatment strategy. If the

bockser can be completely eliminated shortly after
fermentation by shaking out the sample, aeration
is the method of choice, as hydrogen sulphide is

the cause.

If mercaptans have already formed, the
necessary dosage must be determined by a
preliminary test with the addition of copper
sulphate. In principle, it is also possible to use
copper citrate, but as this copper salt is only
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available as granules with a copper citrate content
of 2%, it is difficult to carry out preliminary tests

with this preparation.

Copper sulphate, or more precisely copper
sulphate pentahydrate, contains 25.5% copper.
Wine may contain a maximum of 1 mg/| of
copper, with more than 0.5 mg/l there is a risk of
copper turbidity. For the preliminary test, this
means that the addition of copper sulphate up to
0.2g/hl is harmless with regard to the risk of
turbidity. The maximum permissible addition of
copper sulphate is 1 g/hl. Only defects may be
removed; preventive treatment is not permitted.

Practical implementation of the preliminary sample to determine the type of bucks

The following stock solutions are required:

Solution 1: Copper sulphate 0.1% (1g/1)
Solution 2: Copper sulphate 1% (10g/l)
Solution 3: Ascorbic acid 1% (10g/1)

Notes:

Solution 3 is only stable for 1 day and must therefore be freshly prepared.
Solution 1 can be prepared by diluting 1:10 from solution 2.
The addition quantities of the stock solutions refer to 50ml sample volume.

Evaluation after 5 minutes
Sample 1 Sample 2 Sample 3 Sample'4 Evaluation of the
0,2ml Solution 1 1ml Solution 2 1 ml Solution 2 type of buck
1ml Solution3
Clean Clean Clean H.S (1)
Zero-
sample Only slightly better Clean Clean H>S und Mercaptans (2)
Reference No change Clean Clean Mercaptans (3)
No change No change Clean Disulphides (4)
No change No change No change Dimethyl sulphide (5)

Notes: Due to the high addition of copper, the samples should only be assessed by odour.

Based on the evaluation of this preliminary test, the
treatment of the hump can now be targeted:

In cases (4) and (5), i.e. if the boulder is caused by
disulphides or sulphides, a specialised laboratory
should be consulted.

(1): As already mentioned, aeration is only
advisable if it is certain that no mercaptans have
been formed.

If the boulder is partially (2) or completely (3)
caused by mercaptans, the treatment should be
carried out by adding copper. For the correct
dosage of copper sulphate, a further preliminary
test described below is necessary.

Determination of the necessary addition of
copper sulphate

Solution 1 (see above) is used as the copper stock
solution. This is added to the sample volume of
100 ml using a 1 ml measuring pipette with
correspondingly fine division. With this method,
0.1 ml added to 100 ml of wine in the preliminary
test corresponds to treatment with 0.1 g/hl
crystalline copper sulphate pentahydrate in the
tank.

In practice, 0.1ml, 0.2ml, etc. of solution 1 is now
pipetted in ascending order into a series of
samples of the wine in question in sealable 100ml
mixing cylinders. Intermediate steps can also be
used if there is a low level of bocking.




As the reaction rate of the copper ions with the
mercaptans is significantly slower than with H2S,
the samples should only be analysed the day after
the addition, as otherwise too much copper will be
detected. In order to exclude the influence of
atmospheric oxygen on the preliminary test, the
samples should be tightly sealed overnight for the
reaction time. Naturally, the sensory evaluation of
the preliminary test is started with the sample that
received the highest addition of copper sulphate
and then tasted backwards.

One will always endeavour to determine the lowest
necessary addition. Especially, of course, with
wines whose aroma contains thiols, in order to
minimise the damage caused by the treatment. If
treatments with more than 0.2 g/hl copper sulphate
are necessary, it is advisable to check the copper
content of the wine after the treatment in order to
reduce the value below the limit of 0.5 mg/l if
necessary. From this point of view, it is also
advisable to treat bocks as early as possible, as
any fine yeast still present can then absorb a large
proportion of the excess copper.

Residual amounts of copper remaining in the wine
should be considered from several aspects:

A ‘residual copper depot’ can bind the mercaptans
that may still be present during the reduction of
disulphides.

On the other hand, the content of copper and all
other heavy metals in wine should be as low as
possible due to their catalytic effect in non-
enzymatic oxidation. As described above, this is
particularly important if ascorbic acid has been
added to the wine. Finally, copper can also have a
negative effect on the flavour; wines with residual
amounts of copper taste harder on the tongue,
depending on the content, and may even have a
bitter taste.

Practical implementation of treatment with
copper sulphate

As the copper doses determined in preliminary tests
are usually very low depending on the container
size, the question of the exact measurement of the
required quantities of copper sulphate arises in
many cases.

If the quantity of wine to be treated is less than
1000 litres, the scale used should be accurate to 10
mg or 0.01 g. If a sufficiently accurate scale is not
available, the following procedure can be used:
Dissolve 10 g of copper sulphate in 1 litre of wine or
water, and add the required amount of copper
sulphate by volumetric measurement. If, for
example, an addition of 0.15 g/hl CuSO4 is
determined in the preliminary test, 1.5 ml /hl of the
10% copper solution is now added to the wine.
Such volumes can easily be added using a suitable
graduated pipette.
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According to practical experience, 10 % copper
sulphate solution can also be prepared in advance
for this purpose.
Thorough mixing of the entire container is of
decisive importance for the success of the
treatment. The practice of mixing containers using
round pumps, which is still used in some cases, is
inadequate. Pumping into another container also
has an insufficient effect. The use of propeller
agitators for this purpose is strongly
recommended.
As described, for treatment quantities above 0.2g/
hl, the copper content should be determined after
fining and the reaction time has elapsed, ideally
after the wine has been filtered. See information
sheet CUVI test according to Dr Wiirdig.
Alternatively, you can have the copper content
determined in a specialised laboratory. For values
of over 1 mg/l copper, a reduction of the copper
content is
levels above 0.5 mg/l are strongly recommended
due to the possibility of turbidity. The classic
method of precipitating heavy metals, treatment
with potassium ferricyanide, only works if the wine
also contains at least 4 mg/l of iron in addition to
the copper to be removed. Further information on
the so-called ‘blue fining’ can be found in the
information sheet ‘Determination of the
potassium ferrocyanide requirement’.
According to wine law, this must be supervised by
an ‘oenologist’; here too, the help of a specialised
laboratory can be useful.

Copper sulphate in our range

Product designation Article-No

Copper sulphate solution 1%ig 1000ml 0567
Copper sulphate solution 10%ig 1000ml (0568

Copper sulphate pentahydrate 1kg 5345
Copper sulphate pentahydrate 10kg 5348
Copper sulphate pentahydrate 25kg 5346

The basic principles and correlations presented in this
information document are taken from the bound wine-
technological and analytical specialist literature as well
as various publications in specialist journals (e.g.: V.
Schneider in ‘Die Winzerzeitschrift’ in June 2012). The
practical tips and method descriptions are based on our
practical knowledge and experience as well as
recommendations from our wine laboratory.

Schliessmann Kellerei-Chemie neither guarantees that the
products can be used without prior careful testing as
described above, nor that their use does not infringe the
patent rights of third parties.





