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(§7) Abstract: The present invention relates to a method for preparing a blood plasma powder, in which (1) a fibrinogen concentrate
having a fibrinogen content of at least 1 percent by weight is prepared from blood plasma, and in that (2) said fibrinogen concentrate

is spray-dried to form a powder, apparently intended for use in foodstu

S

s, in such a manner that the temperature of the fibrinogen

itself is maintained at less than 60 °C. Furthermore, the invention relates to a method for bonding together pieces of foodstuff and to
a method for increasing the consistency of a liquid or semi-solid foodstutt.
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Method for preparing a blood plasma powder and uses

thereof.

DESCRIPTION

- The present invention relates to a method for preparing a
biood plasma powder.

Methods for preparing blood plasma powder are generally
known. However, the blood plasma powders obtained by using prior art
methods cannot be used as such in a dry condition in the foodstuffs
industry for bonding together pieces of foodstuff, making use of the
conversion of the fibrinogen that is present in blood plasma powder into
fibrin, or for increasing the consistency of liquid or semi-solid
foodstuffs. |

For such uses, there is a need for a method for preparing a
blood plasma powder, using conditions such that the obtained blood plasma
powder has an elevated fibrinogen content compared to known blood plasma
powders and that, in addition, the natural functions and activities of
the fibrinogen and the other proteins and enzymes present in the blood
plasma powder do not deteriorate to any significant degree, but are
retained.

The above advantages are obtained by the method according
to the present invention, which is characterised in that (1) a fibrinogen
concentrate having a fibrinogen content of at Teast 1 percent by weight
is prepared from blood plasma, and in that (2) said fibrinogen
concentrate is spray-dried to form a powder, apparently intended for use
in foodstuffs, in such a manner that the temperature of the fibrinogen
itself is maintained at less than 60 °C.

From Japanese Patent Application JP 06 054897 (Patent
Abstracts of Japan), 018, No 288 (C-1207), there is known a method of
preparing a human fibrinogen product, in which blood plasma is subjected

to glycine fractionation or ethanol fractionation, the obtained
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fibrinogen solution 1is freeze-dried, and the product is stored at a
reduced pressure. The applications exclusively belong to the medical
field.

From Japanese patent application JP 58 090508 (Derwent
Publications Ltd, London, GB; XP002213453), there is known a method for
preparing a fibrinogen product, in which dried fibrinogen is dissolved in
a buffered monosaccharide solution, after which the fibrinogen solution
is freeze-dried in an injector. The applications exclusively belong to
the clinical field.

From Japanese patent application JP 08 151330 (Derwent
Publications Ltd, London, GB: XP002213454), there is known a method for
preparing a human fibrinogen product, in which blood plasma is subjected
to ethanol fractionation, the isolated fibrinogen solubilised, freeze-
dried and heated at 60 °C for 24-96 hours, in order to obtain a
fibrinogen preparation which readily dissolves in water. The applications
exclusively belong to the medical field.

None of the above references describe the use of a blood
plasma powder having an elevated fibrinogen content in the foodstuffs
industry.

The powder obtained by using the method according to the
present invention can be used for bonding together pieces of foodstuff
and for increasing the consistency of liquid or semi-solid foodstuffs. As
will be disclosed hereinafter, the powder may even be applied to
foodstuffs or be mixed therewith in a dry form, and it has become
apparent that the moisture present in the foodstuffs is sufficient for
effecting the formation of fibrin, and therefore obtaining a bond or an
increase of consistency. Moreover, it has been found that, surprisingly,
it is not necessary to add any additional products in order to obtain
these effects; in principle, the use of the blood plasma powder according
to the present invention as the only component will suffice.

Consequently, a few important advantages of the present invention include
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the fact that a product is obtained which, on account of the dry form
thereof, is easier to store (because 1liquid forms require more
precautionary measures), takes up less space and is easier to transport
than liquid forms, and in particular the fact that the powder can be used
as a single-component system for the aforesaid purposes, in principle
without dissolution and reconstitution of the powder to a liquid system
and/or the addition of additional substances being required.

The forming of a fibrinogen concentrate from blood plasma
having a fibrinogen content of at least 1 wt.% (step 1) can be carried
out by using a method which is known as such, for example the method
disclosed in EP 0 438 196 (in which - using various temperatures - a
fibrinogen concentrate is prepared from and in the blood plasma itself),
or a method of fractionating on the basis of the molecular weights, using
membrane techniques.

Particularly good results are obtained if the fibrinogen
concentrate is spray-dried in a spray-drying apparatus set at
temperatures between 70 °C and 200 °C, and the obtained powder is cooled
to a temperature of 1less than 50 °C during less than 5 minutes.
Preferably, said spray-drying takes place in a spray-drying apparatus
with an inlet temperature of 120-200 °C and an outlet temperature of 70-
95 °C. By further shortening the cooling period, the biological
nroperties of the components of the powder are maintained even better,
and it is preferred to cool down the blood plasma powder obtained after
spray-drying to a temperature of less than 50 C during a period of less
than 45 seconds.

As explained above, the powder obtained by using the
present method can be used in a dry form. However, for certain
applications it may be desirable to use a liquid form, in which cases the
power must be dissolved before use. In principle, the powder can
practically completely be dissolved in an aqueous solvent, the solubility

being higher than 95%. Thus, by way of example, solutions of 10-13 wt.%
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of the powder can be prepared, which solutions have a fibrinogen content
corresponding to the fibrinogen content of the fibrinogen concentrate.

In order to accelerate the dissolving of the powder, the
powder particles can be enlarged. It is possible to use agglomeration
techniques for this purpose, and it is preferred to fluidise the blood
plasma powder and to moisten it with water, after which the water 1is
evaporated from the thus obtained agglomerated powder particles, with
process temperatures of 15-120 °C being used. Process temperatures of 30-
80 °C are preferred. The solution properties of the powder can be further
enhanced by adding to the water a binder selected from the group of
sugars, proteins or lecithins.

The present invention also relates to a method of bonding
together pieces of foodstuff, using fibrinogen.

Such a method is known from EP 0 201 975. However,
according to this prior art method, liquid fibrinogen concentrates are
used. Among the associated drawbacks thereof is the fact that, for
storing 1iquid forms, laborious precautionary measures must be taken (for
example 1in connection with preventing bacterial contamination and
maintaining a low temperature). In addition, liquid forms take up more
space, and they must be packed and transported in special containers.
Furthermore, the known fibrinogen concentrate is not a single-component
system.

The method for bonding together pieces of foodstuff, using
fibrinogen, according to the present invention is characterised in that
dry blood plasma powder having an elevated fibrinogen content is applied
to pieces of foodstuff, after which thus treated the pieces of foodstuff
are allowed to rest until they are bonded together.

Surprisingly, it has appeared that it is not necessary to
use any additional products for obtaining the desired bonding. The
moisture that is present in the foodstuff appears to suffice for

effecting the conversion of fibrinogen into fibrin.
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An additional important advantage of the present method for
bonding together pieces of foodstuff is the fact that said application
and said bonding can take place at low temperatures. That is, using a so-
called "cold-set" bonding or cold bonding. Consequently, according to a
special application of the present method, said application and said
bonding take place at a temperature of 0-30 °C.

It has become apparent that the strength of the bonding and
the rate of said bonding can be further increased by adding 1-10 wt.%
calcium chloride to the blood plasma powder, calculated on the basis of
the weight of the blood plasma powder.

In principle, various kinds of foodstuffs can be bonded
together. According to a preferred method for the foodstuffs industry,
nieces of meat of fish are treated with the plasma powder, in particular,
they are sprinkled. Within the framework of the present invention, the
terms meat and fish do not only include fresh meat and fresh fish, but
also products that have been further treated and prepared, such as
marinated products. The meat may of course also be obtained from poultry
or game. According to a special application of the method according to
the invention, pieces of vegetable are bonded together.

The obtained final products comprising bonded-together
pieces of meat, fish and/or vegetable, can be wused for various
applications in the foodstuffs industry, for example for obtaining new
presentation forms and for obtaining uniform portions comprising uniform
amounts of ingredients. In the case of pieces having a weight of less
than 500 g it is preferred for said pieces to be mixed after being
sprinkled and subsequently be placed in a mould , in which the bonding
process 1s to take_place. Pieces having a weight of more than 500 g can
be placed into contact with each other after being sprinkled, after which
the bonding is allowed to take place.

The present invention furthermore relates to a method for

increasing the consistency of a liquid or semi-solid foodstuff.
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Such a method is generally known, and it frequently
comprises the addition of chemical thickening agents.
According to the present invention, the 1liquid or semi-

solid foodstuff is mixed with dry blood plasma powder having an elevated

~fibrinogen content, after which the foodstuff thus treated is allowed to

rest until it has the desired elevated consistency.

The advantage of this method is not only the fact that a
natural product is exclusively used, which product can moreover be added
in solid form, but also the fact that special forms of products having an
elevated consistency can be obtained. In such a case, the obtained
products, on account of their elevated consistency, are more suitable for
being subjected to a final treatment. Within the framework of the present
invention, the term liquid or semi-solid foodstuffs not only a relates to
compositions or preparations of food service obtained in advance Dby
reducing, grinding on mixing, but also to liquid foodstuffs, such as
dairy products.

According to a particular application, an amount of
5-10 wt.% of blood plasma powder is kneaded into a bread dough, after
which the kneaded dough is allowed to rest until it has the desired
elevated consistency. According to another application, an amount of 0.1-
5 wt.% of blood plasma powder is kneaded into sausage dough, after which
the kneaded sausage dough is allowed to rest until it has the desired
increased consistency. Furthermore, according to a particular
application, an amount of 0.1-10 wt.% of blood plasma powder is kneaded
into a collagen paste dough, after which the kneaded dough 1is allowed to
rest until it has the desired increased consistency.

According to an particularly preferred application of the
method for increasing the «consistency of a liquid or semi-solid
foodstuff, dairy products are treated. According to the invention, a
foodstuff based on dairy products is mixed with an amount of 0.1-10 wt.%

of blood plasma powder, after which the mixture is allowed to rest until
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it has the desired increased viscosity and/or consistency. Within the
framework of the present invention, the term dairy products not only
comprises all forms of milk, but also other products that have been pre-
treated already, such as yoghurt, for example.

The present invention will be illustrated hereinafter by
means of a few examples.

Example 1.

Starting from blood plasma, a fibrinogen concentrate, 1.e.
a fibrinogen-enriched plasma, was prepared by using the method described
in EP 0 438 196. The fibrinogen content of the concentrate amounted to
4 wt.%. Subsequently, the fibrinogen concentrate was spray-dried under
mild conditions. The inlet temperature of the spray-drying apparatus was
135 °C. The outlet temperature of the spray-drier was 80 "C. After spray-
drying, the obtained powder was cooled down to room temperature during
about 1 minute. The obtained blood plasma powder had a solubility of 9/%
in a physiological saline solution. According to another application, the
spray-dried fibrinogen concentrate was cooled down to a temperature of
10 °C during 30 seconds.

Example 2.

An amount of blood plasma was concentrated by using
filtration under pressure through a membrane (Amicon, brand). The
obtained fibrinogen concentrate had a fibrinogen content of 1.5 wt.%.
Subsequently, the fibrinogen concentrate was spray-dried under mila
conditions. The inlet temperature of the spray-drying apparatus amounted
to 200 °C. The outlet temperature of the spray-drier was 95 "C. The
solution was atomized by means of a mixed air nozzle. The blood plasma
powder obtained by means of the spray-drying process had a solubility of
96% in an aqueous solution.

Example 3.
An amount of 500 g of the blood plasma powder obtained by

using the method according to Example 1 was fluidised in a fluid bed
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agglomerator with air at a temperature of 80 "C. Water was contacted with
the dried powder particles by atomisation. The thus moisturised powder
particles bonded together, thus forming agglomerates of larger particles.
The thus agglomerated powder particles dissolved twice as quickly as the
powder obtained by using the method according to Example 1. 3Said
dissolving took place even more quickly when sugar was added to the water
that was used in the agglomeration process. In a separate experiment, the
solubility was improved by adding lecithins to the water that was used in
the agglomeration process.

Example 4.

Pieces of pork meat having a weight of about 100 g were
treated by uniformly sprinkling them with an amount of 0.8 wt.%, based on
the total weight of the meat, of the blood plasma powder obtained by
using the method of Example 2. The sprinkled pieces of meat were mixed
and filled into a mould. After 60 minutes, the pieces of meat had
sufficiently bonded together to allow further processing and packaging.
Similar results were obtained with pieces of marinated fish having a
weight of about 50 g. The experiment was repeated with pieces of meat or
fish having a weight of approximately 750 g; these large pieces were
treated with an amount of 1 wt.% of the blood plasma powder obtained by
using the method of Example 2. The pieces were placed into contact with
each other until they had sufficiently bonded together.

A quicker and stronger bond was obtained by adding 4 wt.%
of calcium chloride to the blood plasma powder. All experiments were
carried out at 4 °C, at 15 °C and at 25 °C. In all cases, a satisfactory
bond was eventually obtained.

Pre-cooked pieces of carrots and pieces of cauliflower
having a weight of about 60 g could be bonded together by mixing the
pieces of vegetable with an amount of 0.5 wt.% of freeze-dried blood
plasma powder. After a resting period of 1 hour in a mould, the pieces

had sufficiently bonded together.
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Example 5.
An amount of 2 wt.% of blood plasma powder was added to a

bread dough, after which the whole was kneaded to obtain a homogeneous
mass. After a period of rest of 16 minutes at 30 "C, the consistency of
the dough was better than that of a bread dough obtained without added
blood plasma powder. Subsequently, the dough was kneaded again and put
into a baking tin. After a period of rest of 45 minutes at 28 "C, a bread
was baked at a temperature of 240 °C for 25 minutes. The obtained bread
had a Targer volume, it was more elastic and it had a better consistency
with a crumb structure and smaller cells than bread prepared without
blood plasma powder.

An amount of 1 wt.% of blood plasma powder was added to
sausage dough, after which the whole was kneaded to obtain a homogeneous
mass. After a period of rest of 90 minutes, the sausage dough was
processed into a sausage product. When the sausage was subsequently
heated at 90 °C for 45 minutes, the finally obtained sausage showed a
higher consistency and improved slicing properties in comparison with
sausage products prepared without blood plasma powder.

An amount of 4 wt.% of blood plasma powder was added to a
collagen paste dough. After a period of rest of 15 minutes at 18 °C, the
elasticity, the viscosity and the resistance of the obtained paste were
higher than those of a pasta prepared without blood plasma powder. When
the collagen paste obtained by using the blood plasma powder was
processed to form an envelope for meat products, in particular a so-
called case or skin, the case that was obtained after heating at 100 C
for 16 minutes round a meat preparation of turkey meat showed improved
barrier properties and was physically stronger in comparison with a
collagen pasta prepared without the addition of blood plasma powder.

An amount of 0.5 wt.% of blood plasma partner was added to
milk whilst stirring. After a resting period of 90 minutes, the viscosity

of the milk was considerably higher than that of untreated milk. A
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special form of yoghurt having an increased consistency was obtained by
mixing an amount of 2.5 wt.% of blood plasma powder into a commercially

available yoghurt, followed by a period of rest of 180 minutes.
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CLAIMS

1. A method for preparing a blood plasma powder, characterised

in that (1) a fibrinogen concentrate having a fibrinogen content of at
least 1 percent by weight is prepared from blood plasma, and in that (2)
said fibrinogen concentrate is spray-dried to form a powder, apparently
intended for use in foodstuffs, in such a manner that the temperature of
the fibrinogen itself is maintained at less than 60 °C.

2. Method according to claim 1, characterised in that the
fibrinogen concentrate is spray-dried in a spray-drying apparatus set at
temperatures between 70 'C and 200 °C, and that the obtained powder 1is
cooled to a temperature of less than 50 "C during less than 5 minutes.

3. Method according to claim 2, characterised in that said
spray-drying takes place in a spray-drying apparatus with an inlet
temperature of 120-200 °C and an outlet temperature of 70-95 'C.

4, Method according to claim 2 or claim 3, characterised 1in
that the blood plasma powder obtained after spray-drying is cooled down
to a temperature of less than 50 "C during less than 45 seconds.

5. Method according to any one of claims 1-4, characterised in
that the blood plasma powder is fluidised and moistened with water, after
which the water is evaporated from the thus obtained aggiomerated powder
particles, while using process temperatures of 15-120 °C.

6. Method according to claim 5, characterised in that process
temperatures of 30-80 C are used.

/. Method according to claim 5 or claim 6, characterised 1in
that a binder selected from the group of sugars, proteins or lecithins is
added to the water.

8. A method of bonding together pieces of foodstuff, using
fibrinogen, characterised in that dry blood plasma powder having an
elevated fibrinogen content is applied to pieces of foodstuff, after

which the thus treated pieces of foodstuff are allowed to rest until they
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are bonded together.
9. Method according to claim 8, characterised in that said
application and said bonding are carried out at a temperature of 0-30 °C.
10. Method according to claim 8 or claim 9, characterised in
that 1-10 percent by weight of calcium chloride, calculated on the basis
of the weight of the blood plasma powder, is added to the blood plasma
powder.
11. Method according to any one of claims 8-10, characterised
in that pieces of meat of fish are sprinkled.
12. Method according to any one of claims 8-10, characterised
in that pieces of vegetable are bonded together.
13. Method according to any one of claims 8-12, characterised
in that, after being sprinkled, pieces having a weight of less than 500 g
are mixed and subsequently placed in a mould, in which the bonding 1s
allowed to take ptlace.
14. Method according to any one of claims 8-12, characterised
in that, after being sprinkled, pieces having a weight of more than 500 g
are placed into contact with each other after which the bonding 1is
allowed to take pilace.
15. A method of increasing the consistency of a liquid or semi-
solid foodstuff, characterised in that the liquid or semi-solid foodstuff
is mixed with dry blood plasma powder having an elevated fibrinogen
content, after which the thus treated foodstuff is allowed to rest until
it has the desired increased consistency.
16. Method according to c¢laim 15, characterised 1in that
5-10 wt.% of blood plasma powder is kneaded into a bread dough, after
which the kneaded dough is allowed to rest until it has the desired
increased consistency.
17. Method according to claim 15, characterised in that
0.1-5 wt.% of blood plasma powder is kneaded into sausage dough, after

which the kneaded sausage dough is allowed to rest until it has the
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desired increased consistency.
18. Method according to <claim 15, characterised 1in that

0.1-10 wt.% of blood plasma powder 1is kneaded into a collagen paste

dough, after which the kneaded dough is alliowed to rest until it has the

desired increased consistency.
19. Method according to claim 15, characterised in that a

foodstuff based on dairy products is mixed with 0.1-10 wt.% of blood

plasma powder, after which the mixture is allowed to rest until it has

the desired increased viscosity and/or consistency.
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