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Method of manufacturing collagen slurry

The present invention relates to a method of manufacturing a collagen
slurry which can be used, inter alia, for making a casing for food products.
Food products with casings are usually sausages and in this case it is
desirable for the casing or sausage-skin to be edible. For this reason
intestines from various animals have generally been used as sausage-skin.
The dimensions of the sausages are in this case determined by the dimensions
of the intestines. If sausage production is to be automated it is a draw-
back to use animal intéstines as sausage-skin since the dimensions of

. the intestines méy always vary within certain limits. It is therefore
desirable to be able to manufacture intestines mechanically, with exactly
the dimensions desired by the sausage manufacturer. It has therefore
also been suggested to manufacture sausage-skin from a slurrylike compound
which is shaped to a tube by means of an extruder. The tube formed provides
the sausage-skin and may be of either edible or inedible material. If
the material is to be edible it should be made of collagen which is to
be found, for instance, in intestines. Sausage-skin containing collagen
is being produced. Collagen has always been extracted from cutaneous fissures.
Since the cfoss—linking between the collagen fibrils in the cutaneous
fissures is extremely strong, calcium must be used to release the collagen
fibrils. The use of calcium in the manufacture of the collagen semi-manufac-
ture is a drawback since treating the raw collagen product with calecium
is both time-consuming and results in individual collagen molecules being
released. This causes deterioration of the properties of the final product.
Thus, obtaining a known collagen slurry involves the drawbacks mentioned

above.

The object of the present invention is to obtain a collagen slurry using

such parts of an animal as starting material in which the existing collagen
fibrils can easily be released without a calcium process to assist in

this. It has been discovered that the digestive organs contain collagen
fibrils which are easier to release than the collagen fibrils in fissures,
thus enabling release to be effected without affecting the physical properties
of the fibrils. It has also proved easy to remove collagen fibrils from

other slaughter products of an animal, such as the lungs, udders, etc.
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According to the invention, the organs of the digestive system of animals
are preferably used, these being cleaned very carefully and reduced into
strips ‘or pieces which are then deep-frozen. The frozen product is minced
and suspended in liquid together with an agent to release the collagen
fibrils. Released collagen fibrils are collected and suspended, a substance
being preferably added which causes the collagen fibrils to mature, i.e.
brings them into a form facilitating filming and subsequent cross-linking

of the molecules. A collagen slurry has now been obtained.

A suitable period for maturing is about 24 hours. After maturing the
slurry or composition containing matured collagen fibrils should be subjected

to a treatment to remove air bubbles. This is preferably done by centrifuge.

The slurry obtained can be used for various purposes. It can be used

to form either a layer or a casing. Either before or after the formation
of the layer or casing, an agent may be added to the slurry to promote
cross-linking, said agent consisting of glutaraldehyde, glyoxal, aluminium
chloride, iron chloride or the like, so that an edible end product is
obtained. Prior to coating the slurry is given a suitable consistency

to provide a bath into whieh food products can be immersed and obtain

a casing, or a consistency enabling it to be extruded through an extruder

to form a tube.

In order to age or cure the casing or layer formed it may be subjected

to heat at a temperature in the vieinity of 60°C or higher, within the

range 70-80°C. The curing or ageing is intended to reinforce the cross-
linking already achieved and encourage new cross-linking.

Further characteristics of the present invention are revealed in the following

claims,

The following describes in more detail how a slurry is manufactured in
which the food product can be immersed and provided with a casing and
a slurry of a consistency enabling it to form a tube with the help of

an extruder, which tube can be used as sausage-skin.
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According to the invention one or more of the organs of the digestive

system may be used, or one or more of other bi-products obtained when
slaughtering animals and containing collagen fibres. However, it has been
found best to use intestines as the starting material. The intestines

are trimmed from the animal body, emptied and thoroughly cleaned. They

are then cut into pieces about a centimeter in size. These pieces are

then also cleaned and the chopped intestines are deep-frozen. The frozen
pieces are disintegrated, preferably at low temperature, a temperature

less than 10°C, for instance, to pieces Some millimeter in size. A mincing
machine having a disc with holes aboup 3 mm in diameter may be used.

The minced intestine is suspended in water. 200 g of minced intestine
should suitably be suspended in about 1000 ml water. The suspension is
known as a slurry and has a pH value of about 6.8. The slurry is heated

to around UOOC and its pHrvalue adjustea to 8.3 with the help of sodium
hydroxide. 1.3 ml 4M NaOH was used per 200 g minced intestine in about

1000 ml water. Arproteolytic enzyme such as alkalas from the Danish company
Novo is added to the 40°C slurry. The purpose of the enzyme is to wash

away proteins other than collagen and this is done by hydrolysis of these
proteins. A suitable hydrolysis time is 2-5 hours. A suitable quantity

of enzyme is about 60 Anson units per kilogram dry substance. The collagen
fibres of the intestine are also released during hydrolysis. The collagen
fibres are suitably collected from the slurry and washed extremely carefully
so that both enzyme and hydrolysis products are removed. Any fat remnants
can be removed from the collagen, if necessary, by extraction with a solvent.
The collagen molecules can be washed with distilled water. From 200 g
minced intestine, (wet weight) 87 g collagen fibres (wet weight) are obtained,
having a pH value of about 8.2. The collagen fibres are homogenized in

a mixer at a pressure of 50-300 kgpond/cmz. The collagen molecules aré
mixed with liquid to give a slur}y with a dryness content of 1.5-15 4.
Lactic acid is added to the slurry to give a pH value of about 2.5-4.5.

To assist release of the individual collagen fibrils, the slurry is homo-
genized in an apparatus causing the collagen unit to be subjected to consi-
derable shearing forces. After this the slurry is allowed to mature for
about 24 hours., During the maturing process individual collagen fibrils
are released and/or less fibril unit is formed. After maturing the slurry
is centrifuged in order to remove the air bubbles whipped in during the

homogenization. Thereafter it is given a suitable consistency for use
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as a-bath for food products. Foodstuffs to be provided with a casing are
then immersed in the bath of collagen slurry or the collagen slurry sprayed
'over the product. The product with its coating of collagen slurry is

passed through further baths in order to remove water from the collagen
slurry (dehydrating in concentrated solution of (NHM)SOA buffered to a

pH value of 6 by the addition of NaHZPOu/NaZHPOu) to stabilize the collagen
film formed by cross-linking between individual collagen molecules, collagen
fibrils and/or units of collagen fibrils by reaction with glyoxal, glutar-
aldehyde or similar compounds, to wash off inorganic salts and to soften

the film in a bath of polyaleohol, such as glycerol. The collagen casing

is cured/aged in a flow of hot air to the extent permitted/required by

the product. If the slurry with the collagen molecules is instead to be

used to make a tube by means of extrusion, the mature slurry should be

given a consistency suitable for an extruder. - The slurry can in this

case be extruded out into a bath with a concentrated solution of (NHM)ZSOM
buffered to a pH value of 6 by the addition of NaHZPOM/NaZHPOH’ after

which the film formed can be cross-linked in a bath containing cross-linking

agent, washed and softened, and then cured/aged in hot air.

Matured slurry containing collagen molecules is a particularly advantageous
starting material since the slurry can form a coherent network of slurry

molecules if a cross-linking agent is added. A slurry of collagen molecules
can thus be used for manufacturing surgica} thread and for films of various

types to be used in medical care as well as in other fields.

It has been mentioned above that a slurry is used containing collagen
fibrils from the digestive organs and from other slaughter bi-products.
A slurry containing said collagen molecules can be mixed with collagen

fibrils from cutaneous fissures.

The following describes an example of producing a collagen slurry in accor-

dance with the present invention.

Example

100 kg of pig intestines, pig lungs or cow rumen are chopped into small
- pieces and washed in cold water. The pieces are frozen and supplied to

a consumer who saws up the parts while still in frozen state. Sawn up
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parts in semi-frozen state are passed through a disintegrator such as

a mincing machine ha&ing apertures about 3 mm in diameter. Intestine
products are susﬁended in double quantities of water. A slurry is obtained.
This is heated to about 40°C. The PH value ié also adjusted to 8.3 using
UM NaOH. Proteolytic enzyme (1 kg alkalas 0.6) is added to the slurry,

the pH value being kept constant at 8.3 for 2 hours with the aid of 4M NaOH.
Released collagen is separated with the help of a self-emptying centrifuge.
The separated collagen is washed in water. The collagen suspension is
adjusted to a pH value of about 5.5 with the help of hydrochloric acid.

The dryness content is brought to a value of about 15 %. After adjustment
of the dryness content, the pH value is adjuéted to 3 or 4 using lactic

acid.
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CLAIMS

Method of manufacturing a collagen slurry, characterised in that

the animal starting material is one or more of the digestive organs

such as intestines, stomach, rumen, reticulum, third stomach or

other slaughter bi-products such as lungs and udders, that the cleaned
organ is reduced to strips or pieces and that said strips or pieces,
preferably said piecgs are minced, that the mihced product is suspended
together with additive such as an enzyme to enable separation of

collagen and that separated collageh is subjected to maturing, preferably

with the aid of a maturing agent such as lactic acid.

Method of manufacturing a collagen slurry according to claim 1,
characterised in that the enzyme used to enable separation of collagen

is a proteolytic enzyme..

Method of manufacturing a collagen slurry according to claim 1,
characterised in that prior to maturing the collagen is subjected

to homogenization under a pressure of 50-300 kgpond/cmz.

Method of manufacturing a collagen slurry according to claim 1,
characterised in that prior to maturing the collagen is mixed with

a liquid so that a dryness content of between 1.5 and 15 % is obtained.

Method of manufacturing a collagen slurry according to one or more
of the preceding claims, characterised in that the dryness content
is selected so that when a product is immersed in it the collagen

slurry is capable of coating said product with a casing.

Method of'manufacturing a collagen slurry according to one or more

x)

of the preceding claims, characterised in that a dryness content
is selected which will enable the slurry to be extruded through

an extruder to form a tube.
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Method of manufacturing a collagen slurry according to one or more
of the preceding claims, characterised in that an agent is added
to the slurry before or after it is formed to a casing or tube,
said agent effecting cross-linking between the collagen molecules
and being selected from glyoxal, glutaraldehyde, ammonium chloride

and iron chloride.

Method of manufacturing a collagen slurry according to one or more
of the preceding claims, characterised in that a plasticizer such
as glycerol is added to the collagen slurry before or after the

casing or tube is formed.
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