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COLLAGEN CASINGS HAVING INCREASED FINAL MOISTURE CONTENT
AND METHOD OF PRODUCTION

[081] This application claims prionly pursuant 1o 35 U.S.C & 119%(e) to United Staies
Provisional Patent Application No. 62/148,475 filed on April 16, 2015, the entire contents of
which are hereby incorporated in their entirety.

BACKGROUND OF THE INVENTION

[602] Reconstitated collagen is used in the manufacture of mbulgr casings for meats, such as
sausages. The collagen used in these casings is usually derived from the corium layer of
povine hides. The collagen raw material is comminuted, and mixed with a swelling agent {o
produce a uniform dispersion from which & continuous tube is formed. The tube is then
neutralized by the injection of gaseous ammonia or by contact with a}iquid salt solution, The
casing is washed in water fo remove noutralization salis, plasticized by passing it through
successive liquid baths and dried while inflated. Exampi@s of such processes are disclosed in
1.8, Pat. Wo. 3,535,125, 3,821,439, 4,388,331, and 5,820,812, the entire contents of each of
which are hereby incorporated by reference.

1603]  Typically, collagen casings are dried to a moisture content of about 12-14 % by weight
and reeled prior to finishing. In the finishing process, the collagen casings must be treated in
2 humidification chamber to increase the moisture content of the casing prior to shiring. Ut
would be desirable to develop a process for manufacturing collagen casings that have a
‘suf’ﬁcienﬂy high final moistare content such that the casing does not require freatment by
humidification prior to shirring,

SUMMARY OF THE INVENTION
[864] Fdibie collagen tobular casing is produced having an increased final moisture content

compared to prior collagen casings. The final moisture content is sufficient to eliminate the
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need fo treat the collagen casing by humidification prior to shirring. The final moisture
content of the collagen casing is between about 18.5% to about 21.5% by weight.

[063] The final moisture content of the collagen casing is conirolled by adjusting the conditions
in the dryer, such as temperature, time and humidity level. Follawing drying, a mixture of
vegetable oil and polysorbate is applied to the to the collagen casing to prevent drying and to
maintain the moisture in the casing at the desired level.

[366] Among the advantages of the process are that the collagen casings do not require
treatment by humidification prior to shirring. This allows elimination of humidification
equipment at the final processing facility, thereby reducing the time and cost required for
final processing of the collagen casing. Other advantages of the process Qf the present
invenfion will be apparent to one skilled in the art bgsed upon the Description of
Embadiments of the Invention set forth below,

BRIEF DESCRIPTION OF THE DRAWINGS

{067} FIG. 1 is a schematic showing one embodiment of & prior process by which Hmed hides
are processed into edible casings,
[088] FIG. 2 is a schematic showing one embodiment of the process wherein collagen casings

having an increased final moisture content are produced.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION
1809} Conventional processes for producing edible collagen casings are known and have been
described, for example, in U.S. Patent Mo. 5,820,812, the entire contents of which are hereby
incorporated by reference. The steps and equipment used in one embodiment of a typical

process is shown schematically in Fig. 1. The invention is not Hmited in this regard, and

~
L
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collagen casing made by any process can be trealed as described herein to achieve a desired
final moisiure content.

[8014] In onc typival process for producing collagen casings, aniroal hides from freshly
slaughtered animals are de-fleshed, washed v ith water, and treated with Hime to remove hair.
The lime treated animal hidés are split ou a leather splitting machine to separate the grain
layer from the corium layer, which is used to produce the collagen casings, “Hides” is used
i the description below to refer to the corium collagen layer of an animal hide that is used to
produce the collagen casings. Referring to Fig, 1, the ligﬁegi hides § may be stored in a
refrigeraied storeroom that is maintained at ¢ ~ 4° Countil further processing as described
below,

[0611] The hides are first processed o prepare the hide material for extrusion inio casings. The
hides are weighed 2 and treated in 8 buffering drum 3, which in one embodiment is capable
of handling up to 3000 kg of product. In the buffering drum, the hudes are first treated with
an ammonium sulfate solution at a concentration in the range of about 0.5%-2.2% (w/w},
then waler washed, The hides are then further treated in the buffering drum with a citrie
scid/sodium citrate solution having a conceniration of about 8.0725-0.28% (wiw), followed
by another water wash, The buffering process brings the pH of the corium layer down to
approximately 4.3 15 4.9, Assays are run o ensure the nroduct reaches the appropriate pH.
The buffered hides are drained 4 and the buffered hides are placed in cold storage § unti
needed for further processing.

18913] When additional material is needed for processing, the hides are sent on a conveyor § 1o

e shredded 7 and ground 8 into a quarter grind (i.e., a material having 2 particle size of
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about one-quarter inch) at less than approximately 25° C. The guarter grind material is
composited 9 and chilled 18 and maintained ata ternperature of about 18° €,

(0013} The chifled quarter grind material is piped to the extrusion preparation line. The solids
are measured 11 and weighed 12 and the quar’ter prind particles are dispersed in water 13,
The dispersed quarter grind is pumped §4 to a high speed cutting mill 3§ where the hude
particles are further shredded to form a hydrated mass. The hydrate& mass is stored and kept
mixed in a pulp dispersion tank 16, In a separate blending tank 18, a dispersion of cellulose,
HCI and water at 8-10° C is prepared. Inone émbodiment, the dispersion is prepared at 5°C.

[9014] A quantity of the hydrated quarter grind particles from the pulp dispersion tank 16 is
metered 17 into a blender 28, At the same time, a quantity of the cellulose-acid dispersion
from blending tank 18 is metered 19 into the blender I8 and blended with the hydrated
guarter grind particles (o form a gel product.  After an initial blend period of about 15-60
minutes, the gel product is stored in an aging tank 21 for about 20 hours under vacuum, The
temperature of the storage tank is maintained at less than 207 C The gel product is then
pumped 22 to a homogenizer 23 and sent to a storage tank 24 where it is deaerated under

vacuum. The gel product so obtained has the following approximate corposition:

Ingredient .  Percent
" Hide Solids a 421053
Celiutose 0900 170
Aydrochiotic Acd 020t 024
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[0815] The gel product is maintained in storage tank 2% at about 25° ¢, The gel product is
pumped from the storage tank through a series of filters 26, which may be any appropriate
type of filter. Auntomatic self cleaning filters may be used. The filtered gel product is
metered 27 to the extruder 28 to form the collagen casing. The extruder is prefersbly a disk
extruder. At the extruder, the gel is extruded to a thickness from 8.075 to 1.2 thousands of an
inch, formed, and inflated pneumatically to the desired diameter, typically about 13-34 mr,
The collagen easing is treated with anhydrous ammonia 1o the neuiralizing section 2%, The
aromonia reacts with and neutralizes the HCI in the product and causes c-@aguiativem of the
collagen. The neutralized collagen casing is washed 15 a fresh water bath 38 to remove
amnﬁonia salts. The washed collagen casing then travels through a series of baskets 31
coniaining a plasticizer. In one embodiment, the plasticizer solution is an aqueous solution
containing about 2% to 6% glyeerin, about 0.20% to 1.6% sodium carboxymethyleellulose or
sodium alginiate, and about 0 to 20 ppm sodium hypochlerite. This process dehydrates the
casing for drying purposes and allows introduction of glycerin for elasticity purposes.

[0416] The collagen casing travels through a dryer 32, As shown in Fig. 1, in prior processes for
manufacturing collagen casings, the mﬁiﬁurﬁ content of the collagen casing after drying was
in the range of 3 to 5%, After drying, the collagen casing would be fed through a
humidification chamber (not shown) at approximately 85% relative bumidity prior o being
collapsed and wound on a reel 33, and was then fed through a socond humidification
chamber where final moisture is added to the casing. During the finishing process, moisture
is added back to the casing by humidification 34 prior to shirring 36.

180171 As illustrated in Fig. 2, in the present invention, a collagen casing is produced using a

process similar o the process described above, with the drying process modified to produce &
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collagen casing having the desired final moisture content. The drying process is controlied to
provide a collagen casing having & final moisture content of between about 18.5% 10 21.5%
by weight. In one embodiment, the final moisture content ig ghout 19.5% by weight. As
shown in Fig. 2, in the process of the present invention, collagen casing produced in the
manner described above is dried in dryer and humidity chamber 32 by feeding the casing
through three zones. " In the first zone, the temperature within the dryer and bumidily
chamber is‘maintained at between about 150° F and about 1957 F. In the second zone, the
temperature within the dryer and humidity chamber is maintained at between aboui 160° Fio
about 205° F. In the third zone, the termperature is maimained at between about 1307 F o
1S0° K. The coiiagen casing is within each of the three zones for about 30 to 60 seconds.
10618} In one embodiment of the process, the terperature within the first zone of the dryer and
humidity chamber is about 190° F, the temperature within the second zone of the dryer and
humidity chamber is about 200° F, and the temperature within the third zone is about 1407 F.
Iny this embodiment, the relative humidity in each zone is maintained at about &5 16 95 %,
(619} Foliowing the drying and humidity chamber step, an oil based suspension of polysorbate
in vegetable oil is applied to the collagen casing at room temperature 38. The polysorbaie/oil
based suspension prevents the collagen casing from sticking together and maintaing the
moisture content of the casing at the desired level. The amount of the polysorbate/vegetable
oil suspension applied to the casing ranges from about 1% to about 6% of the total casing
weight. In g preferred embodiment, the amount of the polysorbate/vegetable oil suspension
applied to the ranges from about 3% to about 3.5% of the total casing weight.  The
polysorbate is mixed into the vegetable oil at a concentration ranging from about 0.3 to 1%

(wiw). The collagen casing is reeled 33 and shipped for finishing. At the finishing location,
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the product is shirred 36 to its specified length and placed in buxes that are over wrapped and
vacuum packed 37. The collagen casing of the invention does not require treatment by
humidification prior to shirring.

[0020] As will be recognized by those of ordinary skill in the pertinent art based on the teachings
herein, numerous changes and modifications may be made to the above-described and other
embodiments of the invention without departing from its scope. Accordingly, this detalled
description of preferred embodirnents is to be taken in an illustrative as opposed to a limiting

Niij thle
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We claim:

1. A process for producing s collagen casing having an increased final moisture content

comprising the steps oft
{a) providing a collagen casing wherein the collagen casing is ready for final drying;

(b) feeding the collagen casing through a dryer and humidification chamber, wherein the
coliagen casing is dried to a final moisture content of between about 18.5% to about 21.5% by

weight;

{¢) applying to the collagen casing a suspension of a polysorbate in vegetable oil.

2. The process of claim 1, wherein the collagen casing is fed through a drver having a first
drying zone maintained at a teraperature between about 1507 F and 1959 F, a second drving zone

maintained at a temperature between agbout 160° F and 205" F, and a third drying zone

maintained at g temperature between about 130° F and 150° ¥,

3. The process of claim 2, wherein the relative humidily in each of the drying zones is

maintained between about 85% to 85%.

4, The process of claim 4, wherein the final moisture content of the collagen casing is about

19.5% by weight

5. The process of claim 2, wherein the suspension of polysorbate in vegetable oil is applied

in an amount of between about 1 to 6% of the total casing weight.

6. The method of claim 5, wherein the suspension of polysorbate in vegetable il is applied

in an amount of between about 3 to 3.5% of the total casing weight,
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7. The method of claim 6, wherein the polysorbate comprises between about 0.3% to 1%
wiw of the polysorbate/vegetable oil suspension.
g. A tubular collagen casing comprising collagen having a moisture content of between

ghout 18.5% by weight to about 21.5% by weight and a suspension of polysorbate in vegetable

oil on the outer surface of the collagen.

9. The tabular collagen casing of claim 8, wherein the final moisture content of the collagen
casing is about 19.5% by weight,
10, The tubuiar collagen casing of claim 1, wherein the suspension of polysorbate i

vegetable oil is between about 1% to about 6% of the totsl casing weight,

il The tubular collagen casing of claim 10, wherein the suspension of polysorbate in

vegetable oil is between about 3% to about 3.5% of the total casing weight,

12. The tubular collagen casing of claim 10, wherein the polysorbate comprises between

abont 0.3% to about 1% wiw of the polysorbate/vegeiable oil suspension,
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