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Process for the preparation of active dried microorganisms.

The invention relates to a process for the preparation of
active dried microorganisms, and more particularly of active dried
yeast, such as baker's yeast, brewer's yeast, wine yeast and the
like.

Several processes for the drying of yeast are kanown in
general. For instance the British Patent Specification no. 1.132.793
discloses the drying of compressed yeast, i.e. a yeast having a dry
matter content of about 30%, in a fluidized bed.

Also the British Patent Specification no. 1.230.205
discloses a similar process, relating to the preparation of dry
baker's yeast of a high protein content. !

In addition the British Patent Specificatibn no. 1.064,212
discloses a process, whereby yeast is spray dried, while according
to the British Patent Specification no. 1.140.016 aniexpanded mass
of finely divided yeast is dried in rectangular plastic trays.

However, these beforementioned British patent specifica=-
tions only'represent some examples of the numberless known drying
methods for yeast and more particularly baker's yeast.

Difficulties are encountered with those processes, in
countries with a moist, warm climate, e.g. moist tropical countries,
because it appeared impossible to dry the yeast up toa sufficiently
high dry matter content with the available moist air, in other words
to dry the yeast over a certain dry matter content in connection
with the desired keeping quality, while its activity is maintained.
Therefore, the moisture content of the air to be used has to be
diminished anyhow during the final drying.

It will be appreciated that such a process will be a
relatively expensive one and therefore will not be permitted in
general, and more particularly not for a bulk product such as
dried'baker's yeast.

In order to avoid the beforementioned disadvantages, it is
an object of the present invention to provide an improved process
for the production of active dried microorganisms and particularly
active dried yeast, which comprises disintegrating a compressed
mass of microorganisms into small particles and drying these
particles with non-previously dried air up to a dry matter content

of 75-90% and preferably 85-90%, whereafter the particles of the
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microorganism mass are transmitted into a room, which can be evacu=-
ated and wherein the particles are kept at a temperature of 25-~45°C
and preferably of 30-35°C, while the pressure is lowered up to a
value of 1-10 mm Hg (133-1330 Pa), and preferably of 5-7 mm Hg
(665-930 Pa), until the particles have reached a dry matter content
of 90-98% and preferably 92-94%.

With the term "compressed mass of microorganisms" is
meant a mass of microorganisms, obtained by means of fermentation,
from which the accompanying liquid has been removed as far as pos=
sible by mechanical means, such as filtration, centrifugation etc.

In the case of yeast a so caliled compressed yeast having
a dry matter content varying between 25 and 50% and more specifi=-
cally between 30 and 40%, is obtained in this way. Thereby the so
called "Salzverfahren", disclosed in the British Patent Specifica=-
tion no, 763.926, may be suitably applied.

According to the process of the present invention, cha-
racterized by a drying period in the evacuated space of from 2.5
to 40 hours and more usually from 5«20 hours, which is dependent
on the desired dry matter content, the ‘expensive preparation of
dry air, which should normally be necessary for the final stage of
the drying process,-is avoided., Moreover the present process ismuch
more advantageous than in the case, wherein the complete drying
process should be carried out in an evacuated space, because for
the initial stage of the drying process the use of moist air is
still possible and because the vacuo punps can be much smaller and
less energy consuming than would be necessary for the complete
drying process under vacuo.

The presently proposed process is particularly suitable
Por the preparation of active dried yeast (derived from a Saccharo-

myces cerevisiae strain), but may also be applied with good results

on other types of yeast, such as brewer's yeast, wine yeast and
the like or even on other kinds of microorganisms such as dried
moulds and the like.

After removal, as far as possible, of the liquid from
the mass of microorganisms by mechanical means, e.g. a filter, the
obtained mass is disintegrated, preferably by extruding the yeast
through a perforated plate to form strands and breaking up the
strands to form particles. The holes in the plate may have a cross

section of Q0.5-3 mm and preferably 1.2-1.6 mm, while after drying
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particles, having sizes of abo;t 0:4~1.5 mm, are obtained.

The load of the bed may vary from 100-1000 kg/m?2 of
floor area.

Before drying a surface active agent may be added to the
material to be dried, in an amount of e.g. 0.5=5% and more parti-
cularly 1-2% by weight, calculated on dry matter. -

Suitable surface active agents are e.g. esters of satura-
ted or unsaturated fatty acids and an alcohol, such as sorbitan
monolaurate, sorbitan monostearate, sorbitan monocoleate, glyceryl
monostearate, glyceryl distearate, glyceryl monopalmitate,propyleni
glycol monostearate or glyceryl monc- or dijpalmitate or -~stearate,
wherein free hydroxy groups optionally have been esterified with a
suitable acid for consumption, such as citric acid, tartaric acid,
fumaric acid, malic acid, lactic acid and the like.

The initial drying until a dry matter content of 75-90%,
is preferably carried out by the application of a fluidized bed

method e.g., as disclosed in the British Patent Specification no.

-1.230.205, using drying air or an initial temperature of Ffrom 60

to 200°C, and preferably 90-130°C. The yeast particles are kept
during such a process, on a wet=-bulb temperature of at most 45°C,
and in general at most 35°C,

The load of the fluidized bed drying equipment is vary-
ing in amounts from1100-1000kg/h2 floor area and preferably 400-
800 kg/m2 and more preferably 600 kg/m2 in general.

According to a preferred embodiment of the presently
proposed process, the load of the fluidized bed drying equipment
is about 600 kg/m2 floor area, while open air is sucked, having
a dew point of 10-30°C and more preferably of 15+25°C, while the
air is filtered to obtain dust free air and is heated in a previous
step to 90-120"C and more preferably about 110°C.

The air space velocity in the fluidized bed will normally
amount from 0.5—2.§ m/é and more generally 1.2 m/é, while the
leaving air is almost saturated with water vapour and the relative
humidity decreased in the final stage of drying.

Preferably the air temperature is lowered at the '‘end of
the drying process as function of the actual bed temperature, being
at most 35°C.

The active dried microorganism mass obtained according to
the first drying step has a dry matter content of from 75-90%.

The evacuated room, which may be applied for the last
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stage of drying, may ;onsist of a vacuum drum, which may be rotated
and whereby water may be circulated with a temperature of 25-45°C
through an external jacket,

According to a preferred embodiment of the presently pro-
posed process, the initial vacuum in the rotating vacuum drum is
10-20 mm Hg (1300-2600 Pa) while the pressure further decreases
during this drying step to 10-2 mm Hg (1300~250 Pa). Biologically
active dried microorganisms, preferably dried active baker's yeast,
prepared by the process of the invention, constitute further featu=-
res of the invention. The following example illustrates a way in
which the present invention can be carried into effect,

Example
Baker’s yeast was prepared in the usual way, using mo=

lasses as nutrient. As phosphorus source ammoniumphosphate is used
and as nitrogen source urea and ammonium sulphate were added.

The obtained yeast showed a nitrogen content of 6.0-9.0%
with several experiments, and 7.2% in general, calctlated on dry
matter.

The phospﬁate content was 1.4-3.0% calculated on dry
matter and in general 1.8%.

The yeast was centrifugated and washed and was subse-
quently processed to a compressed yeast, showing a dry matter con=-
tent of 30-36% and more preferably 34-35%, according to the method
of the "Salzverfahren" by means of socalled vacuumfilters.

The so obtained compressed yeast was, optionally after
addition of a surface active agent, extruded through a plate, ha-
ving holes of a diameter of 1.4 mm, and the so obtained strands
(1ike spaghetti) were broken up and were passed into a fluidized
bed drying equipment.,

The load of the fluidized bed drying was 100-1000 kg/m2
floor area and in general 600 kg/hz.Open air showing a dew point of
13-24°C, was sucked. This air was filtered to dust free and heated
in a heat exchanger up to 110°C. The space velocity of the air in
the fluidized bed amounted from 0.8-2.0 m/s and in general 1.2 m/%.

The leaving air was almost saturated with water vapour,
while at the end of the drying, the relative humidity decreased.

During the final part of this drying step, the air teme
perature was lowered as function of the actual bed temperature,

whereby the bed temperature amounted to at most 35°C.
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After a drying period of 3 hours, a yeast was obtained,
showing a dry matter content of 85-90%4. The so obtained yeast
particles were transmitted into a rotating vacuum drum for addi-
tional dryiﬁg.

The inner wall of the vacuo drum was corrugated in order .
to increase the heated area.

Water having a temperature of from 30-35°C was passed
through a jacket around the inner wall, After £illing the drum was
brought under vacuo, whereby a pressure of 15 mm Hg (2000 Pa) vas
initially reached, while this pressure decreased in the course
of drying to 6 mm Hg (806 Pa), After a drying time in the drum of
about 10 hours, the yeast showed a dry matter content of from 92%
to 94%. The so obtained dried yeast was subsequently tested as to
dough-raising activity and in baking experiments. At a dosage of
6g of dried yeast per kg of flour, a satisfactory dough raising

activity and bread volume were obtained.




WO 81/01415 PCT/NL80/00038
-6 -

Claims 7
1. Process for the preparation of active dried micro-
organisms and in particular active dried baker's yeast, characte=
rized in that a compressed mass of microorganisms is divided into
5 particles and the particles are dried in a fluidized bed drying
equipment with not previously dried air up to a dry matter content
of from 75-90%, whereafter the particles of the microorganism mass
are transmitted in a room, which may be evacuated, wherein the
particles are kept on a temperature of from 25-45°C and the pressure

10 is lowered to a value of from 1-10 mm Hg (133-1330 Pa), until the

particles have reached a final dry matter content of from 90~98%.
2. Process according to elaim 1, characterized in that

yeast particles are dried in a fluidized bed drying equipment
using drying air of an initial temperature of from 90-130°C and

15 having a space velocity in the fluidized bed of 0.8-2.0 m/%,
while the particles are kept on a wet bulb temperature of at most
45°C, and whereby the load of the fluidized bed dryer is 100-1000
kg/hQ floor area,

3. Process according to claims 1 and 2, characterized in

20 that compressed yeast particies of a dry matter content of 30-36%
and of a size of from 1.2-1,6 mm, are dried in a fluidized bed
dryer, while the load is 400-800 kg/m? floor area, and using open
air of a dew point of 13-24°C, which is previously heated up to
110°C, and which has a space velocity of 1.2 m/s.

25 4, Process according to claims 1-3, characterized in that
in the final stage of the drying in the fluidized bed equipment the
air temperature is lowered as function of the bedtemperature, while
the bed temperature is at most 35°C.

5. Process according to claims 1-4, characterized in that

30 the walls of the evacuated room 1is kept on a temperature of from
30-35*C.

6. Process according to claims 1-5, characterized in that
the particles of the microorganism mass are dried up to a final :
dry matter content of from 92-94%.

35 7. Process according to claims 1-6, characterized in that
the initial vacuo in the rotating drum is 10-20 mm Hg (1300-2600Pa),
while the pressure further decreases during this drying step to 10=-
2 mm (1300-250 Pa).

8, Process according to claims 1-7, characterized in that
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a surface active agent is added to the microorganism mass before
drying.

9. Process according to claim 8, characterized in that
the surface active agent is selected from the group consisting of
esters of saturated or unsaturated fatty acids and an alcohol,
such as sorbitan monolaurate, sorbitan monostearate, sorbitan mono=
oleate, glyceryl monostearate, glyceryl distearate, glyceryl mono=-
palmitate, propylene glycol monostearate or glyceryl mono= or di-
palmitate or -stearate, wherein free hydroxy groups optionally
have been esterified with a suitable acid for consumption, such
as citric acid, tartaric acid, fumaric acid, malic acid, lactic
acid and the like.

10. Process according to claims 8 and 9, characterized
in that an amount of the surface active agent of 0.5=5%, and pre=-
ferably 1-2%, calculated on the dry matter content of microorganism
is added.

11. Bioclogical active, dried microorganism and in parti-
cular active dr%ed yeast, obtained according to the process of the

claims 1-10.
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