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Remarks to fermentation of
wheys and whey mashes
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Additives and processing recommendations

Background:

Whey is the liquid residual of processed milk into
cheese and quark. Mostly it is fed to animals after
drying, but can also be used to further processing of
alcoholic distillates.

At least abroad, however, its rectification into neutral
alcohol (e.g., “VDKA 6100,” “Lactilium Vodka”) or its
further processing into gin (e.g., “Sheep Whey Gin,”
“Blackwater No. 5 Gin”) appears to be of greater im-
portance than directly blending the whey distillate to
drinking strength.

The European Regulation of Spirit drinks does not
indicate any own category for spirits made of whey.
In addition their distillation is only allowed for bonded
distilleries so far, at least in Germany.

What’s whey?

Whey contains about 94% water, 0.5-1% protein as
well as some fat and salt. The remaining 4-5% is milk
sugar. This so-called lactose is a disaccharide that
can only be completely fermented into ethanol after
enzymatic breakdown into glucose and galactose
and even only by certain yeast strains. Even under
good process and fermentation conditions only 2-
2.5%vol alcohol can be obtained. Significant higher
yields of upto 10%vol can be obtained with whey
concentrates or mashes of sweet whey powder
added to fermentation and stirred into triple amount
of water.

Specialties at processing / additives:

e enzyme preparation Lactase

This liquid enzyme preparation is the key to reaching
full alcohol yields of whey and whey mashes. It
cracks the milk sugar while simultaneously ferment-
ing the fermentable simple sugars released in the
process.

Our Lactase is effective between 30 and 55°C and
within pH level 3 and 5. As the fermentation of whey
mashes at pH value 4-4.5 and tem-

peratures of 25-35°C is processing quickly, a sepa-

rate break for sugaring time is redundant. At temper-
atures of over 65°C Lactase gets thermically inacti-
vated.

e Dried selected yeast OPTI-Molk Plus

In comparison to many selected yeasts under identi-
cal test conditions this new mixture of yeast turned
out as best: On one hand regarding the quick and
complete fermentation at maximum alcohol yield on
other hand referring to the characteristics of distillate
(spicy, subtile like yoghurt and quark).

e PM acid / lactic acid

For acidification, at least for sweet whey mashes, a
microbiologically stable acid combination is recom-
mendable. At BIO organic production alternatively
our Lactic acid can be used.

¢ Brennmaischenahrstoff / ANCHOR Nourish
Wheys or whey mashes visibly going hardly, slow or
incompletely into fermentation process in spite of
adding Lactase and OPTI-Molk P'vs at 25°C should
be supplemented with Distilling mash nutrient, at
BIO organic production with our complex wine yeast
nutrient preparation ANCHOR Nourish.

Regretfully so far there is no simple, cheap or practi-
cal method to recognize lack of nutrient reliably be-
fore fermentation.

¢ Silicone defoamer US

The protein content in whey (whey protein) disturbs

within distillery by slime and foam buildung. This re-

quires an extraordinary big head space during fer-

mentation and causes problems at distillation. Relief

is possible by

¢ the previous precipitation of whey protein to whey
cheese,

e its removal over ultra filtration or

¢ a high dosage of Silicone defoamer US (not re-
leased for production of BIO distillates).



Processing example sweet whey powder:
mashing, fermentation control and distilla-
tion

The raw material sweet whey powder contains at
least 70% lactose as well as 12-14% protein, 1% fat
and 2% salt. In this way the proportion among the in-
gredients corresponds to around those in native
whey. This allows conclusions to be drawn from whey
mashes prepared by mixing whey powder with water,
both regarding whey concentrates - whose lactose
content has been concentrated to approximately 18%
through ultra- or nanofiltration - and regarding native
whey with its 4-5% lactose content.

The following process description refers to pro-
cessing of 100 kg sweet whey powder to around 370
litern whey mash, going at 17-18%mas Lactose into
fermentation. With handheld refractometer the total
extract content shows 24-25%mas.

The mentioned dosages are of orientative character:
for thinner mashes and less or not at all concentrated
native whey smaller dosages of enzymes, yeast, nu-
trient and acid is sufficient.

e 100 kg whey powder stirred and completeley dis-
solved in at least 300 liter warm water of max.
40°C (mixing temperature max. 35°C! *);

e this mash has a pH value of approx. 6 and is
added under stirring of Lactic acid 80% (dosage:
0.8-1 I/hl mash) to activity optimum of lactase and
yeast (pH 4-4.5);

e (To date, no studies have been published on the
beneficial effects of this artificial acidity control on
the fermentation of sweet whey. However, there is
evidence of a slight artificial increase in the pH of
sour whey, which can have a pH below 4.)

e to support nutrient supply of fermenting yeast
Brennmaischendhrstoff or ANCHOR Nourish
can be added under stirring (Dos.: 50 g/hL);

e for saccharification of milk sugar add Lactase un-
der stirring (dosage: 50-60 mi/hL);

e bring mash with dry yeast OPTI-Molk P's (10 min
before rehydrated in warm water) to fermentation
(dosage: 30-50 g/hl mash);

¢ to avoid foam building apply Silicone defoamer
US on mash surface (dosage 20-30 ml/hl mash).

e mash with head space of at least 20% of filling
height let to stand to fermentation.

*) Remark to pitching temperature: easy fermenta-
ble wheys and whey mashes can similar to grain
mashes have a turbulent fermentation process. The
pitching temperature and yeast dosage must be ad-
justed with each other in order to keep the fermenta-
tion temperature during main process under 35-38°C
to avoid any thermal damage.

Page 2/2

Fermentation process

As described here, the pitched whey mashes fer-
ment immediately. At constant fermentation temper-
ature of 24-25°C fermented at half already after 3
days, after 6-7 days fermentation completed. Higher
fermentation temperatures of upto 30°C (in fermen-
tation containers of bigger volume) allow around 2/3
lower dosage of yeast, yeast nutrient and lactase
without significant effect on the expected alcohol
yield. Native whey ferments completely already
within three days.

Evaluation of fermentation

The pH value decreases during fermentation only
very slightly. The degree at end fermentation of whey
mash, measured with hydrometer or saccharimeter,
is at 20-25°0e or 5-6%mas. Native whey shows an
end fermentation of 1-2%mas. The negative Resid-
ual sugar test is the clear approvement of complete
fermentation. On opposite, if this test confirms resid-
ual sugar, it can be incompletely sugared lactose but
also not yet completely fermented galactose or glu-
cose. After complete fermentation process the whey
mash contains upto 11%vol alcohol, the native whey
2-2.5%vol.

Distillation control

Especially at protein-rich whey mashes, after fer-
mentation slight slurrry appearance, the foam avoid-
ing needs special caution. The one-time distillation
oft he mash on a batch still with column head ena-
bles the winning of % to 4/5 of alcohol of hearts qual-
ity. On the basis of this result a yield of hearts of
around 45-47 | raw material-related pure alcohol of
100 kg lactose is received.

Characteristic of distillate at 40%vol

The sensory characteristic of the distillate blended to
drinking quality makes it to an own indipendent spe-
cial product which odour is impregnated by fermen-
tion flavours and rather cautiously allows guessing a
slight taste of the raw material.

Odour: spicy, herbal to fruity

Taste: clean, natural yoghurt, quark, milk

Due to its raw material content the whey distillate can
obviously be further processed to cream liqueurs,
which additionally can be aromatized with different
flavours (e.g.Cappuccino, Irish cream, choko
cream).

All information in this publication is based on our current experi-
ence and knowledge.

Schliessmann Kellerei-Chemie does not guarantee that the prod-
ucts can be used without prior careful testing as described above,
nor that their use will not infringe the patent rights of third parties.



