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FOOD PRODUCT HAVING A CASING

FIELD OF THE INVENTION

This invention relates to a food product having a
5 casing, to a process for preparing such food products,
and to a composition for use in the process for

preparing such food products.
BACKGROUND OF THE INVENTION

Food products having a casing can be manufactured,

10 for example, by the co-extrusion of a casing material
and a food dough, based for example on pork, beef, lamb,
poultry, fish, fruit or other wvegetables, through
concentric pipes in a co-extruder so that, on exiting
the co-extruder, the extruded food dough is covered by a

15 thin film of the casing material. The casing material
is then changed into a robust casing material by
treatment with suitable chemicals. One known method
involves the use of alginate-containing materials as the
casing material, which is co-extruded around a food

20 dough and then gelled in a calcium bath to form a robust
casing. For example, GB807863 describes the co-
extrusion of sausage meat and a solution containing
alginate, to form a continuous length of sausage, which
is then passed through a bath containing calcium

25 chloride, which causes the alginate to gel.

EP1311165 describes a composition comprising 2-7

o)

wt% alginate and galactomannans being co-extruded around
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a food product and then contacted with a gelling agent

so as to gel the alginate to form an edible casing.

Although such known methods produce a strong
casing, the casing can get weaker over time when the
food products, for example sausages, are stored at
refrigerator temperatures. One possible explanation for
that weakening is that sodium ions and phosphate ions
from the food dough migrate into the casing causing
removal of the calcium ions from the alginate leading to

the reversion of the calcium-alginate gel.

SUMMARY OF THE INVENTION

It is an object of the invention to provide an
improved food product that mitigates the above-mentioned

problem.

It is a further object of the invention to provide

an improved process for making such food products.

It is a still further object of the invention to
provide an improved alginate composition for use in the

process for making the food products.

According to a first aspect of the invention there
is provided a process for preparing a food product
having a casing, the process comprising the step of
applying a casing paste comprising alginate and a
sparingly soluble calcium salt by co-extrusion to the
exterior of a material to be cased to form a co-extruded
product, and contacting the co-extruded product with a
solution comprising calcium ions, thereby causing the

alginate to gel.
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Thus the invention provides a process for the
manufacture of a food product having a casing in which
there is a sparingly soluble calcium salt which acts as
a source of calcium ions, which will help to counter the
depletion of calcium ions in the casing and thus will
preserve the calcium-alginate gel and will result in a

casing that is less prone to weakening over time.
DETATILED DESCRIPTION OF THE INVENTION

When the calcium salt is described as sparingly
soluble, it is meant that the calcium salt has a low
solubility product. The solubility product is the
product of the equilibrium molar concentrations of the
ions in a saturated solution of a salt in water. The
sparingly soluble calcium salt optionally has a
solubility product at 25°C of not more than 1074,
preferably not more than 107°, more preferably not more
than 10™*. The sparingly soluble calcium salt is
optionally selected from the group consisting of calcium
carbonate, calcium citrate, calcium oxide, calcium
phosphate, calcium silicate, calcium sulphate, calcium
sulphide, calcium tartrate and mixtures thereof. The
sparingly soluble calcium salt is preferably calcium

sulphate.

The term “casing paste” as used herein refers to
any alginate containing composition comprising a
sparingly soluble calcium salt which is suitable for
applying to the exterior of a material to be cased in

the method of the invention.
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The casing paste may optionally additionally
comprise a thickener to give the correct rheology for
extrusion. The thickener is optionally selected from
the group consisting of native starch, modified starch,
cellulose gum, cellulose gel, guar gum, tara gum and
xanthan gum, carrageenan, gum tragacanth and mixtures

thereof.

The casing paste may additionally comprise a
protein such as dairy protein, animal protein, vegetable
protein and mixtures thereof. Such a protein may be
used to modify the appearance and properties of the

casing, both before and after cooking.

Furthermore, the casing paste may additionally
comprise low molecular weight substances such as simple
sugar monomers (e.g. dextrose) or oligomers (e.g.
maltodextrin) in order to modify the appearance of the

casing.

Preferably the process further comprises the step
of preparing an alginate paste and mixing with the
alginate paste a sparingly soluble calcium salt to form

the casing paste.

The term “alginate paste” as used herein refers to

a composition comprising alginate and water.

The alginate paste will typically be prepared by
mixing one or more alginate containing materials with
water, together with any other components such as a
thickener. The thickener may optionally be mixed with
the alginate containing materials prior to the mixing

with water.
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The casing paste is applied to the exterior of the
material to be cased by co-extrusion. A typical co-
extrusion apparatus might comprise an inner nozzle for
the material to be cased and an outer nozzle for the
casing paste. The inner nozzle is arranged within the
outer nozzle. The nozzles may, for example, be
concentric. In that case, the inner nozzle may, for
example, be circular and the outer nozzle may, for

example, be an annulus.

Suitable apparatus for the preparation of food
products having a casing according to the method of the
invention is already commercially available, as it may
be used for the formation of co-extruded casings using
pastes based on collagen. In order to strengthen
collagen based casings, chemicals such as aldehydes,
e.g. in the form of liquid smoke, are mixed into the
collagen paste by in-line mixing just prior to the paste
entering the co-extrusion head. Such an apparatus may
also be used to strengthen alginate base casings
according to the method of the invention. The apparatus
used in the method of the invention may, for example,

comprise:

a first reservoir containing a sparingly soluble

calcium salt,
a second reservoir containing an alginate paste,

an in-line mixer downstream of the first and second

reservoirs,

an outer nozzle, downstream of the in-line mixer,
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an inner nozzle, arranged within the outer nozzle,

and

a means for contacting a product extruded through

the nozzles with a solution comprising calcium ions,

such that in operation the sparingly soluble
calcium salt from the first reservoir is mixed in the
in-line mixer with the alginate paste from the second
reservoir to form a casing paste and the casing paste is
subsequently extruded through the outer nozzle, with a
material to be cased being extruded through the inner
nozzle, to form a co-extruded product, and the co-
extruded product is contacted with the solution
comprising calcium ions, thereby causing the alginate to

gel.

The alginate paste in the second reservoir may

optionally additionally comprise a sequestrant.

The solution comprising calcium ions may, for
example, be contained in a bath, through which the co-
extruded product passes. The solution comprising
calcium ions may alternatively, or additionally, be
sprayed onto the co-extruded product. The solution
should contain dissolved calcium ions in a concentration
sufficient to gel the alginate within the desired time.
The solution will typically comprise one or more soluble
calcium salts. The solution comprising calcium ions

may, for example, be a solution of calcium chloride.

It is important that no significant gelling of the
alginate occurs before the casing paste is applied to

the exterior of the material to be cased. Accordingly,
6
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it is desirable to limit the time that lapses between
the mixing of the sparingly soluble calcium salt with
the alginate paste to form the casing paste and the
application of the casing paste to the exterior of the
material to be cased. The time between the mixing of
the sparingly soluble calcium salt and the alginate
paste and the application of the casing paste may, for
example, be not more than 20 minutes, preferably not
more than 5 minutes, and more preferably not more than 2
minutes. The time between the mixing of the sparingly
soluble calcium salt into the alginate paste and the
application of the casing paste may be at least 5
seconds, and optionally at least 30 seconds. It is to
be understood that the time between the application of
the casing paste and the contacting of the product with
the solution comprising calcium ions 1is preferably as

short as practicable.

A sequestrant may also be used to help prevent the
alginate from gelling before the casing paste is
applied. A sequestrant is a chelating agent that has a
high affinity for calcium. The sequestrant should have
a greater affinity for calcium than the alginate does.
Thus the sequestrant will prevent calcium-alginate
gelling until the sequestrant has been saturated with

calcium ions.

Therefore the casing paste may additionally
comprise a sequestrant. The sequestrant may, for
example, be selected from the group consisting of
trisodium phosphate, tetrasodium pyrophosphate, sodium

hexametaphosphate, sodium tripolyphosphate, sodium

7
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citrate, sodium carbonate, calcium disodium ethylene
diamine tetra-acetate (EDTA), glucono delta-lactone,
sodium gluconate, potassium gluconate, and mixtures

thereof. Sodium phosphates are preferred sequestrants.

Optionally, the sparingly soluble calcium salt is
dispersed in water prior to being mixed with the
alginate paste. 1In that embodiment the alginate paste

may optionally comprise a sequestrant.

The sparingly soluble calcium salt may
alternatively be dispersed in a water-immiscible liguid
prior to being mixed with the alginate paste. 1In that
embodiment, a sequestrant may optionally be dispersed in
the water-immiscible liquid, since the sparingly soluble
calcium salt and the sequestrant will not dissolve in
the water-immiscible liquid and the sparingly soluble
calcium salt will therefore not be saturated with
calcium ions prior to being mixed with the alginate
paste. The slurry of the sparingly soluble calcium salt
may optionally be stabilised, so that substantially no
sedimentation occurs, by a suitable thickener such as
guar gum. Once the sparingly soluble calcium salt and
the sequestrant dispersed in the water-immiscible liquid
have been mixed with the alginate paste, the sparingly
soluble calcium salt and the sequestrant will migrate
from the water-immiscible ligquid into the alginate
paste. Of course, the alginate paste may also
optionally comprise a sequestrant when the sparingly
soluble calcium salt is dispersed in a water-immiscible

ligquid.
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The water immiscible liquid may, for example, be a

vegetable oil.

The amount of sequestrant will depend on a number
of factors including, but not necessarily limited to,
the solubility product of the sparingly soluble calcium
salt, the time between the mixing of the sparingly
soluble calcium salt into the alginate paste and the
application of the casing paste and the type of
sequestrant used. If too little sequestrant is used
then it may become saturated before application. If a
large excess of sequestrant is used then it may deplete
the sparingly soluble calcium salt leaving no additional
calcium ions for the alginate. The concentration of the
sequestrant in the casing paste is optionally at least
0.01 wt%, and preferably at least 0.1 wt%. The
concentration of the sequestrant in the casing paste is
optionally not more than 5 wt%, preferably not more than

2 wt% and more preferably not more than 0.5 wt%.

The alginate concentration in the casing paste is
optionally at least 0.5 wt%, preferably at least 2 wt3
and more preferably at least 3.5 wt%. The alginate
concentration in the casing paste is optionally not more
than 15 wt%, preferably not more than 10 wt% and more

preferably not more than 7 wt%.

The concentration of sparingly soluble calcium
salt, expressed as calcium sulphate, in the casing paste
is optionally at least 0.1 wt%, and preferably at least
0.2 wt%. The concentration of sparingly soluble calcium
salt, expressed as calcium sulphate, in the casing paste

is optionally not more than 10 wt%, preferably not more
9
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than 4 wt® and more preferably not more than 1 wt3. The
phrase “expressed as calcium sulphate” as used herein,
means that the concentration of calcium ions is
expressed as the weight percentage of calcium sulphate
that would be required in the paste to provide all of
those calcium ions. It will be understood that, whilst
the values given above are expressed as calcium
sulphate, any sparingly soluble calcium salt may be used

in the invention.

According to a further aspect of the invention
there is provided an alginate composition suitable for
mixing with water to form an alginate paste suitable for
extrusion, the composition comprising alginate, a

thickener and a sequestrant.
The composition may optionally be a powder.

The composition may optionally be dry, that is it

may have a moisture content not more than 15%.

The thickener may optionally be a cold-soluble

thickener.
The thickener may, for example, be a galactomannan.

The thickener may, for example, be selected from
the group consisting of native starch, modified starch,
cellulose gum, cellulose gel, guar gum, tara gum and
xanthan gum, carrageenan, gum tragacanth and mixtures

thereof.

The sequestrant may, for example, be selected from
the group consisting of trisodium phosphate, tetrasodium

pyrophosphate, sodium hexametaphosphate, sodium
10
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tripolyphosphate, sodium citrate, sodium carbonate,
calcium disodium ethylene diamine tetra-acetate (EDTA),
glucono delta-lactone, sodium gluconate, potassium

gluconate, and mixtures thereof.

The composition may optionally comprise not less
than 20 wt% alginate, preferably not less than 30 wt?
alginate and more preferably not less than 40 wt%

alginate.

The composition may optionally comprise not more
than 75 wt% alginate, preferably not more than 65 wt?
alginate and more preferably not more than 60 wt%

alginate.

The composition may additionally comprise proteins
such as dairy proteins, animal proteins, vegetable

proteins and mixtures thereof.

The composition may optionally comprise not more

than 25 wt% sequestrant.

The composition may optionally comprise not less

than 0.1 wt% sequestrant.

When the composition is described in terms of wt3,
it is to be understood that refers to a weight
percentage in terms of the composition before it is

mixed with water to form an alginate paste.

When the alginate paste is described as “suitable
for extrusion” it is meant that the paste has
appropriate rheological properties, for example
viscosity, to allow it to be co-extruded according to

the method of the invention.
11
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When the composition is described as “suitable for
mixing with water to form an alginate paste” it meant
that the composition can be mixed with water to form an
alginate paste as defined herein. The composition may,

for example, be mixed with water and a vegetable oil.

The alginate paste thus formed may, for example, be
used in the process for preparing a food product having
a casing described herein. The mixing of the
composition with water to form an alginate paste may,

for example, be one of the steps in such a process.

The dry matter content of the alginate paste may
optionally be not less than 6 wt%, preferably not less

than 7 wt% and more preferably not less than 8 wt%.

The dry matter content of the alginate paste may
optionally be not more than 20 wt%, preferably not more

than 15 wt% and more preferably not more than 10 wt%.

According to a further aspect of the invention
there is provided a food product having a casing, the
casing comprising gelled alginate and further comprising

a sparingly soluble calcium salt.

The sparingly soluble calcium salt optionally has a
solubility product at 25°C of not more than 1074,
preferably not more than 107°, more preferably not more

than 107%.

The sparingly soluble calcium salt is optionally
selected from the group consisting of calcium carbonate,
calcium citrate, calcium oxide, calcium phosphate,

calcium silicate, calcium sulphate, calcium sulphide,

12
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calcium tartrate and mixtures therecf. The sparingly

soluble calcium salt is preferably calcium sulphate.

Products made according to the invention may
comprise a food dough in an edible casing. The food
dough may be a meat product, for example it may be
sausage meat. The food product may be a sausage. The
food product may be a meat sausage, for example it may
contain pork. The food product may be a vegetarian
sausage. The food product may be cooked or uncooked.
One skilled in the art will appreciate that these are
just examples of possible products that could be made in
accordance with the invention and that they do not limit

the scope of the invention.

Any feature described herein in relation to one
aspect of the invention may be applied to another aspect
of the invention. For example, a feature of the food
product may be applied as part of the process. It will
be understood that any such combinations fall within the

scope of the invention.

By way of example, certain embodiments of the
invention will now be described with reference to the

accompanying drawings, of which:

Fig. 1 is a diagram of an apparatus for

preparing a casing paste, and

Fig. 2 is a diagram showing the application of a

casing paste to a material to be cased.

In Figure 1, a first reservoir 1 is connected, via

a first pump 2 to an in-line mixer 3. A second

13
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reservoir 4 is also connected, via a second pump 5, to
the in-line mixer 3, and the outlet of the in-line mixer
3 is connected, in this embodiment, to a co-extrusion
head 6. 1In operation the first reservoir 1 contains a
dispersion of sparingly soluble calcium salt 7 and the
second reservoir 4 contains an alginate paste 8 made by
mixing a dry powder composition comprising alginate,
cold-soluble thickeners and a sequestrant with water.
The dispersion of sparingly soluble calcium salt 7 and
the alginate paste 8 are pumped through the in-line
mixer, where they are mixed together to form a casing
paste, which in this embodiment is delivered to the co-
extrusion head 6. The dispersion of sparingly soluble
calcium salt 7 is pumped by the first pump 2 and the
alginate paste 8 is pumped by the second pump 5. By
altering the flowrates the concentration of sparingly
soluble calcium salt in the casing paste can be

controlled.

In Figure 2, a means for applying a casing paste 21
to a material to be cased 22 comprises a co-extrusion
head 6, which comprises an outer nozzle 9 and an inner
nozzle 10, arranged within the outer nozzle 9.
Downstream of the co-extrusion head 6 there is a means
11 for contacting a co-extruded product 23 with a
solution comprising calcium ions 12, the means 11
comprising a reservoir 14, the outlet 19 of which is
connected via a pump 15 to sprayers 16, and further
comprising a collection tray 17, which is connected via
a pump 18 to an inlet 20 of the reservoir 14. A casing
paste 21 comprising alginate and sparingly soluble

calcium salt is extruded through the outer nozzle 9 and
14
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a food dough 22 is extruded through the inner nozzle 10
to form a co-extruded product 23, which passes under the
sprayers 16 and contacts with the solution comprising
calcium ions 12 being sprayed from the sprayers 16,
thereby causing the alginate to gel to form a casing 24.
Excess solution is collected in the collection tray 17

and recycled via the pump 18 to the reservoir 14.
EXAMPLES

Further embodiments of the invention will now be

described by way of example.
EXAMPLE A:

A meat dough was prepared with the following

composition:

Pork Shoulder : 24.0 %
Pork Belly : 46.8 %
Water : 18.5 %
Rusk : 5.0 %
Soya isolate : 2.0 3
Salt : 2.0 %
Spices : 0.26%
Sodium Ascorbate : 0.04%
Sugar : 0.4 3
Dextrose : 0.5 %
Phosphates : 0.5 %

15
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Total : 100 %

The dough was prepared using the following steps:

e Grind all the meats through a 4 mm plate.

e Add ground meat-materials plus the water and the

dry ingredients (without the rusk) to bowl-chopper.

¢ Blend the mixture with the knives on low reversed

speed for 2-3 minutes.

e Add the rusk.

e Bowl-chop one or two rounds with the knives at low

speed.

¢ Blend the mixture with the knives on low reversed

speed for 2-3 of minutes.

A slurry of calcium sulphate di-hydrate and tetra
sodium pyrophosphate was made in vegetable oil in the
ratio 2 parts calcium sulphate di-hydrate: 1 part tetra
sodium pyrophosphate: 3 parts vegetable o0il by weight

using a propeller stirrer.

A paste according to the preferred ranges of
concentration described in the invention was made
containing sodium alginate, sodium carboxymethyl
cellulose, modified starch and dextrose. The dry matter
content of the paste was 9.5%, and it was processed in
the bowl chopper until the paste was smooth without
lumps. Then the paste was de-aerated in a Stephan kettle

for 30 minutes at min. 90% vacuum.

16
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Sausages (length: 100 mm; diameter: 25 mm, weight:

50 grams) were produced using a commercial QX co-
extruder machine from Stork Townsend B.V. (NL) using the
following settings: Meat pump 18rpm, paste pump: 50 rpm,

5 in-line mixing: 1.5% slurry mixed into the paste. The
level of casing on the sausages was 4.5%. The sausage
string was initially sprayed with 7.5 wt% calcium
chloride and passed afterwards through a bath of 7.5 wt%
calcium chloride solution. The holding time was

10 approximately 1 second.
EXAMPLE B:

A slurry of calcium sulphate di-hydrate and water
was made in the ratio 1:2. Guar gum was added to a
concentration of 0.5% in the slurry in order to

15 stabilize the slurry.

A meat dough similar to the one described under
example A was prepared, and a paste was prepared as
described under example A containing sodium alginate,
guar gum, modified starch, skimmed milk powder and

20 sodium polyphosphate. Furthermore, vegetable oil was
added to the water in the bowl chopper before adding the
above powder blend. The vegetable o0il caused the gel to
become opaque and so more similar to the appearance of a

natural casing.

25 Sausages (length: 100 mm; diameter: 25 mm, weight:
50 grams) were produced using a commercial QX co-
extruder machine from Stork Townsend B.V. (NL) using the
following settings: Meat pump 18rpm, paste pump: 50 rpm,

in-line mixing: 0.75% - 4.5% of slurry mixed into the

17
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paste. The level of casing on the sausages was 5%. The
sausage string was initially sprayed with 7.5 wt%
calcium chloride and passed afterwards through a bath of
7.5 wt% calcium chloride solution. The holding time was
5 approximately 1 second. The sausages could be kept for
2-3 weeks in a controlled atmosphere at 5 °C maintaining

a satisfying strength of the casing.

18
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What is claimed is:

1. A process for preparing a food product having a
casing, the process comprising the step of
applying a casing paste comprising alginate and a
sparingly soluble calcium salt by co-extrusion to
the exterior of a material to be cased to form a
co-extruded product, and contacting the co-
extruded product with a solution comprising

calcium ions, thereby causing the alginate to gel.

2. The process of claim 1, further comprising the
step of preparing an alginate paste and mixing
with the alginate paste a sparingly soluble

calcium salt to form the casing paste.

3. The process of any preceding claim, in which the

casing paste additionally comprises a sequestrant.

4. The process of any preceding claim, in which the
sparingly soluble calcium salt has a solubility

product at 25°C of not more than 1077.

5. The process of claim 4, in which the sparingly
soluble calcium salt is selected from the group
consisting of calcium carbonate, calcium citrate,
calcium oxide, calcium phosphate, calcium
silicate, calcium sulphate, calcium sulphide,

calcium tartrate and mixtures thereof.

6. The process of any preceding claim, in which the
concentration of sparingly soluble calcium salt,
expressed as calcium sulphate, in the casing paste

is in the range 0.1 wt% to 10 wt%.

19
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7. The process of any preceding claim, in which the
time between the mixing of the sparingly soluble
calcium salt and the alginate paste and the
application of the casing paste is not more than

20 minutes.

8. An alginate composition suitable for mixing with
water to form an alginate paste suitable for
extrusion, the composition comprising alginate, a

thickener and a sequestrant.

9. The composition of claim 8, in which the

composition is a dry powder.

10. The composition of claim 8 or claim 9, in which
the composition comprises between 0.1 wt% and 25

o)

wt® sequestrant.

11. A food product having a casing, the casing
comprising gelled alginate and further comprising
a sparingly soluble calcium salt, the food product
being prepared by the process of any one of claims

1 to 7.

12. The food product of claim 11, in which the
sparingly soluble calcium salt has a solubility

product at 25°C of not more than 1077.

13. The food product of claim 12, in which the
sparingly soluble calcium salt is selected from
the group consisting of calcium carbonate, calcium
citrate, calcium oxide, calcium phosphate, calcium
silicate, calcium sulphate, calcium sulphide,

calcium tartrate and mixtures thereof.

20
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Figure 1

SUBSTITUTE SHEET (RULE 26)
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Figure 2

SUBSTITUTE SHEET (RULE 26)
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