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Powdered food product

The subject of the present invention is a
process for production of a powdered food product, in
which a fibrous and wet food product is milled and
dried, and a use of a device for the production of such
a powder. '

Various processes and devices for the treatment
or drying of residues from the pressing or centrifuging
of aqueous products containing insoluble materials, in
particular a high proportion of plant £ibres, are
known. _

WO 9221623 (Alb. Klein GmbH & Co KG) describes
the pressing of water treatment plant sludges and the
drying of the pressing residue in at least two
successive dryers, namely a cone dryer and a segmented-
disc dryer, for example.

GB 1,581,859 (Grampex ' Protein Ltd) describes
the continuous manufacture of fishmeal from ground fish
flesh,. in a device comprising a cylindrical body and an
axial rotor equipped with blades which stir and convey
the body of material, heating elements being provided
in the form of coaxial rings spaced within and along
the cylindrical body.

JP 01260285. (Tokai Seifunki Seisg) describes a

‘dryer for reducing soya or sake cake to powder,

comprising a horizontal cylindrical body, an axial
rotor equipped with sets of blades for conveying and
for stirring in the shape of discs, and grids arranged
between the sets of blades which have a mesh opening
which is always smaller from the upstreﬁﬁ towards the
downstream end and adjust the residence time, in the
device, of the material to be dried. |

The aim of the present invention is to provide
a process for the production of a powdered food product
by milling and drying a fibrous and wet food product
which is particularly effective and which additionally
makes it possible'to deodorize this product.

To this end, in the process according to.the
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present invention, the said fibrous and wet food
product is milled by attrition.by projecting it against
a hard surface and it is simultaneously dried with hot
air.

To this end too, the present invention also
comprises the use, for the production of a powdered
food product by milling and drying a fibrous and wet
food product, of a device for milling by attrition
which is capable of projecting the said product against
a hard surface while simultaneously drying it with hot
air.

-It has been observed with surprise that such a
process and such a device make it possible effectively
to prepare a powdered food product which is pleasant to
the taste with great efficiency and a real saving in
means and energy, in comparison with the known
processes, from a fibrous and wet food product which
may in particular require efficient deodorization.

In order to implement the process according to
the present invention, it is possible to start with a
fibrous and wet starting material chosen from a group
comprising the residues from the extraction of Jjuice
from fruit or vegetables, the residues from the
extraction of sugar from beet, the residues from the
pressing of aqQueous suspensions .of plant product
hydrolysates, and coffee grounds, for example.

The expression "residue from the pressing of an
aqueous suspension of a plant product hydrolysate®
means, in the context of the present statement, a by-
product from the manufacture of flavouring agents of
the soy sauce type obtained when, in order to express
the said sauce therefrom, the pressing is carried out
of an aqueous suspension of a plant product’ which is
rich in proteins such as soy, to which has preferably
been added a product which is rich in carbohydrates
such as cereals, 1in particular wheat, hydrolysed
enzymatically and/or by fermentation, for example.

Such a starting product can have a water
content of 20-40 %, for example, this water being
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embedded in a jumble of plant fibres from which it is
very difficult to extract it. By virtue of the present
process, this water can nevertheless be separated from
the fibres while simultaneously <releasing and
discharging an apparently 1large amount of volatile
substances trapped in the jumble of plant fibres. This
starting product can thus be milled and can be simulta-
neously dried to a residual water content of 3-12 %,
for example, while deodorizing it in an astonishingly
effective way.

The said starting product can be milled by
attrition by projecting it against a hard surface in
the shape of a vertical cylindrical internal wall using
an axial rotor comprising a shaft to which are attached
projection components and the product can simulta-
neously be dried by causing a stream of hot air to move
between the rotor and the wall, for example.

In particular the said product can be intro-
duced continuously between the said rotor and the said
wall via the bottom, the milled and dried product can
be continuously collected via the top and a stream of
hot air can be made to move between the rotor and the
wall from the bottom upwards, for example.

This hot air can have a temperature of 50-
400°C, for example. It preferably has a temperature of
200-400°C at the beginning of the drying and from 50 to
less than 200°C at the end of the drying.

The device which is used for the production of
a powdered food product according to the present inven-
tion is therefore a device for milling by attrition
which is capable of projecting the said product against
a hard surface while simultaneously drying it with hot
air.

This device preferably comprises a vertical
cylindrical body having a hard surface in the shape of
a vertical cylindrical internal wall, an axial rotor
comprising a shaft to which are attached projection
components, a device for heating air and propelling the
hot air from the bottom upwards between the said wall
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and the said rotor, a device for feeding with starting
product via the bottom and a device for discharging the
milled product via the top.

The device used according to the present inven-
tion is described in more detail below with reference
to the appended drawing in which:

- Figure 1 represents a diagrammatic view in
vertical section of an embodiment of this device.

The embodiment of the device represented in the
drawing comprises a vertical cylindrical body 1 having
a hard surface in the shape of a vertical cylindrical
internal wall 2, an axial rotor driven by a motor 15
and comprising a shaft 3 to which are attached projec- .
tion components in the form of blades 4 and of discs 5,
a device 6-8 for heating air and propelling the hot air
from the bottom upwards between the said wall 2 and the
said rotor 3, a device 9-10 for feeding with starting
product via the bottom and a device 11-14 for
discharging the milled product via the top.

- The said device for heating and propelling air
comprises an air intake 8, a perforated distribution
pipe for heating with gas 6 and an extractér/propellant
fan 7.

The said device for feeding with starting
product comprises a hopper 10 and a feed screw 9.

The said device for discharging the milled
product comprises an extractor/ejector fan 11 énd a
cyclone 12 having an air outlet 13 wvia the top and a
powder outlet 14 via the bottom.

The process according to the present invention
is described in more detail in the examples below where
the percentages and parts are given by weight.

Exampla- 1l

Using a device such as that represented in the
drawing, in this case a Septu mill of V-5 ultrafine
type, a powdered food product is produced from a
residue from the pressing of a flavouring agent
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prepared in a way similar to that described in
Example 2 of Patent US 5,141,757, the contents of which
are incorporated in the present statement by reference.

An aqueous suspension containing 20%, on a dry
basis, of a degreased soya flour is thus prepared. This
suspension is hydrolysed using an alkaline bacterial
protease lasting 3 h at 68°C at an initial pH of 10
which falls over 5-10 min to 7.5. The suspension is
sterilized by injection of steam and is cooled to 30-
35°C. Koji, in the form of a mixture of cooked soya and
of crushed roasted wheat fermented for 44 h with a
culture of Aspergillus oryzae spores, is added at the
rate of 20% of koji, with respect to the solids content .
of the suspension, Sodium chloride is also added to it,
in an amount sqéh that it has -a sodium chloride content
of 14%. The pH of the suspension is adjusted to 5.4 by
addition of citric acid. The suspension is innoculated
with 2% by volume of a mixed Saccharomyces rouxii and
Torulopsis etchelsii culture. Maturation is allowed to
take place at 33°C for four weeks. The suspension is
then pressed using a hydraulic press in order to
express the juice therefrom.

The residue from this pressing has the
following composition:

water content 32.0%
proteins 30.6%
.-%ats 4.0%
fibres 17.0%
carbohydrates 5.6%
ash 10.8%

This residue is introduced continuously into
the said device at the rate of 500 kg/h. The rotor
rotates at 4850 revolutions/min. Rir heated to 200°C is
propelled through the device. It emerges therefrom,
entraining the residue reduced to a powder, at a
temperature of approximately 120°C.

The powder thus produced has a residual water
content of approximately 9% and a neutral and pleasant
taste. It does not have any unpleasant odour. It can be
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used in the preparation of food products as an additive
which is rich in proteins and high in dietary fibre.

Example 2

The procedure is the same as described in
Example 1, with the exception of the fact that air
heated to 400°C is propelled through the device and
that it emerges therefrom at a temperature of
approximately 190°C.

The powder thus produced has a residual water
content - of approximately 7% and a neutral, pleasant and
slightly toasted taste. It does not have any
undesirable odour. It can be used in the preparation of .
food products as an additive which is rich in proteins
and high in dietary fibre.

Example 3

The powder as obtained in Example 1 or 2 is
used in a mixture to be treated by cooking/extrusion
for the production of a product of breadcrumb type. The
mixture has a water content of 12% and comprises, in %
by weight of solids: _
wheat flour B 75.0%

sodium chloride : 2.0%
sugars 6.0%
skimmed milk powder 2.0%
powder from Ex. 1 or 2 15.0%

This mixture is cooked/extruded in a twin-screw
extruder at a temperature of 150-180°C at a pressure of
140-180 bar and the cooked/extruded product is milled.

The product of breadcrumb type thus obtained
can be used as is, in particular without addition of
another flavour-enhancing agent, for coating slices of
meat and thus preparing escalopes of veal or of turkey
coated with breadcrumbs, or for coating slices of fish
to be grilled and conferring on them an aromatic note
of asiatic type, for example.
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Example 4

The process is the same as described in
Example 3, with the exception of the fact that, in the
composition of the said mixture to be treated by
cooking/extrusion, the proportion of powder according
to Example 1 or 2 is increased to 30% on a dry basis.

This cooked/extruded and ground mixture can be
used as a spice in a soup in order to confer on it an
aromatic note of asiatic type, or in bread as a flavour
enhancer, for example.
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1. Process for the production of a powdered food

product, in which a fibrous and wet food product is
milled by attrition by projecting it against a hard
surface and it is simultaneously dried with hot air,

2. Process according to Claim 1, in which the said
fibrous and wet food product is milled by attrition by
projecting it against a hard surface in the shape of a
vertical cylindrical internal wall using an axial rotor
comprising a shaft to which are attached projection
components and this food product is simultaneously
dried by causing a stream of hot air to move between
the rotor and the wall.

3. Process according to Claim 2, in which the said
fibrous and wet food product is introduced continuously
between the said rotor and the said wall wvia the
bottom, the milled and dried food product is
continuously collected via the top and a stream of hot
air is caused to move between the rotor and the wall
from the bottom upwards.

4. Process according'to Claim 1, in which the said
fibrous and wet food product is chosen from a group
comprising the residues from the extraction of juice
from fruit or vegetables, the .residues from the
extraction of sugar from beet, the residues from the
pressing of aqueous suspensions of plant product
hydrolysates, and coffee grounds, for example.

5. Process according to Claim 1, in which the said
fibrous and wet food product is a residue from the
pressing of an aqueous suspension of a plant product
hydrolysate, the said residue has a water content of
20-40% and it is dried to a residual water content of
3-12%.

6. Process according to Claim 1, in which the said
hot air has a temperature of 200-400°C at the beginning
of the drying and from 50 to less than 200°C at the end
of the drying.

7. Use, for the production of a powdered food
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product by milling and drying a fibrous and w;; food
product, of a device for milling by attrition which is
capable of projecting the said product against a hard
surface while simultaneously drying it with hot air.

8. Use according to Claim 7 of a device comprising
a vertical cylindrical body having a hard surface in
the shape of a vertical'cylindrical internal wall, an
axial rotor comprising a shaft to which are attached
projection components, a device for heating air and
propelling the hot air from the bottom upwards between
the said wall and the said rotor, a device for feeding
with starting product via the bottom and a device for
discharging the milled product via the top.
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