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Description
METHOD FOR COVERING A FOOD PRODUCT WITH COLLAGEN

Technical Field

Liquid smoke has traditionally been used to color and to flavor edible
food products. The present invention relates generally to a method for
covering a food product with collagen by treating the collagen with a fraction
obtained from liquid smoke, as the fraction will thicken (also referred to as
cross-link) the collagen, which is useful, for instance, when the food product is
sausages and the thickened collagen is a sausage casing. More particularly,
the present invention relates to application of a particular kind of a liquid smoke
fraction to collagen to effect the thickening, and yet in a preferred embodiment,
not impart liquid smoke flavoring, whereby the resultant food product, such as

collagen-encased sausages, will taste the same instead of having the

characteristic smoky flavoring.

Background of the Invention

There are known processes and apparatuses for simultaneously
coextruding comminuted meat (such as sausage mix) and collagen, as
disclosed in GB Patent No. 1 232 801 and its counterpart U.S. Patent No.

3,622,353, both to Bradshaw and Taylor. These patents disclose an apparatus

that extrudes a cylindrical core of sausage meat mix and simultaneously

extrudes around the mix an outer collagen gel. The gel has a high water
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content and Is coagulated by removal of some of the water by osmosis by
passage through a concentrated sodium chloride bath. However, the
thickening of the collagen so it is a casing is not complete at this point, as a
result of which the casing is relatively weak in terms of mechanica! properties,
such as sufficient strength to enable crimping or twist linking in sausage
making. In the conventional process, treatment in the bath of sodium chioride
Is followed by transportation to a hot air drying cabinet so that the hot air can
complete the thickening of the collagen casing, and also, at the same time, the
heat causes some partial cooking of the sausage meat.

Prior to the above-noted apparatus by Bradshaw and Taylor for
simultaneous coextrusion, it has long been known first to extrude a tubular
collagen casing that has been sufficiently thickened (also known in the art as
hardened) so that then the casing may be stuffed with sausage meat mix
coming off an extruder. This older method is not preferred because it requires
separate apparatuses for making the tubular collagen casing and then for
shirring it and then for stuffing it with the sausage meat mix.

Additionally, it is noted that various treatment methods have been
disclosed in the prior art for thickening (or hardening) the collagen.

For instance, EP Published Patent Application No. 0 619 077 A1 to Van

Doorne and Van Esbroeck discloses removing water from the collagen so that

the collagen contains a maximum of 92% water, followed by treating the

resultant with acid having a pH of 3 to 4.
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Furthermore, U.S. Patent No. 3,894,158 to Miller discloses incorporating
liquid smoke into an extrusion mass of acid-swollen collagen, extruding the
resultant into the shape of a casing, and then drying the resultant to form the
collagen casing.

Additionally, U.S. Patent No. 4,196,220 to Chiu and Smith discloses
collagen casings made by treating the collagen with a coating mixture of
albumin and liquid smoke, where the liquid smoke has a pH greater than about
4 and also contains a water soluble alcohol solubilizing agent to keep flavor
constituents in solution (prevent them from separating out), whereby the casing
is suitable for imparting intensified smoke color to the food product inside the
casing.

Also, U.S. Patent No. 4,278,694 to Chiu discloses a collagen food
casing having a coating that is a mixture of smoke coloring and flavoring
constituents, that contains a water soluble alcohol solubilizing agent to keep
the constituents in solution (i.e., prevent them from separating out), and that
also has a pH greater than about 4.

Moreover, U.S. Patent No. 5,716,656 to Stribling discloses a collagen
casing that contains an encapsulated smoke component that releases the
smoke during cooking, where the encapsulating material is a lipid, such as an

oil soluble fatty acid.

As discussed further in the Laboratory Examples below, an acetic
derivative obtained from liquid smoke, the derivative being commercially

available under the trade name Code V, is treated in a certain way to obtain a
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fraction and then the fraction is employed for treating collagen in order to
thicken it, in accordance with the present invention.

Code V is manufactured by Hickory Specialties, Inc. of Brentwood,
Tennessee, and is described in U.S. Patent No. 5,043,174 to Lindner, assigned
to Hickory Specialties, Inc. of Brentwood, Tennessee. More particularly, this
patent discloses a process fof curing meat comprising applying an acetic
derivative obtained from liquid smoke to the meat subsequent to the peeling
step and prior to the packing step to control Listeria monocytogenes re-
inoculation of the meat. Code V liquid smoke derivative solution comprises:
acetic acid in a concentration of about 6.5 to 8.0% weight per unit volume (w/v);
carbonyl in a concentration of about 1.0 to 8.0% weight per unit volume (WIV);
phenol in a concentration of about 0.1 to 1.0% weight per unit volume (Wiv);
and water in a concentration of about 83.0‘ to 92.4% weight per unit volume

(w/v). The specific application of the liquid smoke solution as disclosed by

Lindner occurs to cooked meat between the two above-noted peeling and

packing steps in a meat processing sequence for curing meat which includes
the steps of grinding and blending selected meat, stuffing the meat into
casings, applying liquid smoke to the meat, cooking the meatin a smokehouse,
chiiling the meat, peeling the casings from the meat, and packing the meat for

shipment.

The disclosures of all patents mentioned herein are Incorporated by

reference.
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Despite the methods discussed above, there exists substantial room for
improvement in the art for providing a practical and more effective method of

thickening collagen particularly when it is desired not to impart a smokey flavor

to a food product.

summary and Objects of the Invention

In accordance with the present invention, a collagen processing method
Is provided which is designed more practically and effectively to harden
collagen on food products ultimately for consumption, such as to form collagen
casings on sausage. The method comprises application of a fraction obtained
from a liquid smoke derivative solution to collagen. The liquid smoke derivative
solution is treated in order to adjust the pH to about 5.0 or higher, resulting in
the fraction. In a preferred embodiment, the liquid smoke derivative solution
is first treated with carbon, which reduces phenolic flavor components, followed
by adjusting the pH to about 5.0 or higher (although the pH adjustment may be
performed prior to the carbon treatment), resulting in a carbon-treated fraction.
The preferred liquid smoke derivative solution comprises: acetic acid in a
concentration of about 6.5 to 8.0% weight per unit volume (w/v); carbonyl in a
concentration of about 1.0 to 8.0% weight per unit volume (w/v); phenol in a
concentration of about 0.1 to 1.0% weight per unit volume (w/v); and water in
a concentration of about 83.0 to 92.4% weight per unit volume (w/v).

The liquid smoke fraction (or carbon-treated fraction) of the present

iInvention is then applied to collagen in a sufficient amount in order to thicken

A e et S PPt e <
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it, such as for forming a collagen casing on sausage. The sausage may be

raw, partially cooked, or fully cooked.

It is therefore an object of the present invention to provide a novel

collagen processing method which does not require a very low pH, like the prior

art liquid smoke treatment.

It is still another object of the present invention to provide a novel

collagen processing method which in one embodiment imparts little or no

flavoring to the food product.

It is a still further object of the present invention to provide a novel

collagen processing method which can be effectively applied to raw meat as

well as to cooked meat.

It iIs an advantage of the present inyention 'that the novel collagen
processing method obviates problems with corrosion of equipment caused by
prior art methods using a highly acidic low pH liquid smoke solution.

Some of the objects of the invention having been stated, other objects,

as well as other advantages, will become evident as the description proceeds

in connection with the Laboratory Examples below.

Detailed Description of the Invention

The present invention is directed to a collagen processing method
utilizing a solution obtained from further treatment of an acetic liquid smoke
derivative, the further treated material referred to herein as a liquid smoke

fraction. The liquid smoke fraction, as applied in accordance with this

Invention, serves to thicken the collagen.
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Liquid smoke is commercially available from Hickory Specialties, Inc..
of Brentwood, Tennessee, underthe trade name "Zesty Smoke Code 10". This
liquid smoke can be utilized to obtain the liquid smoke derivative known as
Code V (also manufactured by Hickory Specialties, Inc. of Brentwood.

5 Tennessee) used for the preferred starting material of this invention and used
in U.S. Patent No. 5,043,174 to Lindner discussed previously. The
specifications of Code 10 are set forth below.

m

ZESTI SMOKE (Code 10) Liquid Smoke Specifications

10
Acidity % w/v 10.5-11.0
Staining Index 69-80
Carbonyl Level (g/100 ml) 15-25
Phenol Level (mg/ml) 12-22
15 Specific Gravity @ 25°C 1.068-1.079
Density (Ibs/gal) 8.90-8.99
pH Level 2-3
Color Amber
20 The Code V fraction utilized as a preferred starting material by the
present invention can be produced as a derivative or by-product of Code 10.
The Code 10 is preferably processed through a separator (for example, an
AVP evaporator) by feeding the Code 10 as a feed stock which is first heated
to remove low boiling acids from the top of the evaporator and then is
25 condensed into Code V as a by-product. This process also yields a

concentrated liquid smoke that has higher % acid, staining index, carbonyl and

phenol levels, specific gravity, density and darker color than conventional liquid
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smoke, and that is sold under the trademark SUPERSMOKE@ by Hickory
Specialties, Inc. of Brentwood, Tennessee for a variety of end uses.

The Code V derivative is a low pH, low flavor, low or no stain product.
The commercial use of Code V is by Hickory Specialties, Inc. of Brentwood

5 Tennessee to inhibit microorganisms such as Listeria pursuant to U.S. Patent

No. 5,043,174 to Lindner, as discussed previously. The preferred Code V

possesses the following specifications:

Preferred Code V Derivative Solution Specifications

10
Acidity % w/v 6.8-7.8
Staining Index None
Specific Gravity 1.005-1.015
Carbonyl (g/100 ml) 2.0-7.0
15 Phenol (mg/ml) 1.0-4.0
PH Level 2.0-2.4
Color Amber
Code V, and more preferably, the preferred Code V, is then treated with
20 a suitable pH adjustment agent, such as sodium bicarbonate, sodium
carbonate, sodium hydroxide, or potassium hydroxide, in order to bring the pH
up to at least about 5.0. The pH may be brought up to as high as about 7.0.
Preferably, the pH ranges from about 5.0 to about 6.0. This pH adjusted
material is referred to herein as a liquid smoke fraction.
25 In an alternative embodiment, the Code V, and more preferably, the

preferred Code V, is first treated with carbon in accordance with'the method

disclosed in U.S. Patent No. 5,637,339 to Moeller. This removes phenols. The
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resultant is then treated with the suitable pH adjustment agent. Optionally, the
pH adjustment may be performed prior to the carbon treatment. This carbon
treated, pH adjusted material'is referred to herein as a carbon-treated liquid
smoke fraction.

Next, in accordance with the preferred embodiment, using the process
and apparatus essentially as disclosed in the above-noted GB Patentand U.S.
Patent to Bradshaw and Taylor for simultaneous coextrusion, a tubular form is
made of fresh, raw sausage mix having directly around it a covering of
collagen. The collagen is treated with the fraction, such as by a shower of the
fraction in order to harden the collagen. Also, a bath of the fraction could be
employed through which the product would be passed. Additionally, it is noted
that partially cooked or cooked instead of raw sausage mix could be employed.
Also, food products other than sausage could be employed.

Surprisingly, the fraction worked for hardening the collagen to form a
casing, after which the tube was cut into sausages. The reason this was
surprising is that the pH was so high but not in the basic range, whereas, as
described in lines 19-39, column 2, U.S. Patent No. 5,795,605 to Morgan et al..
hardening of collagen into a casing is best achieved at a very low acidic pH of
2.0 or a very high basic pH of 13.0. This is why conventional liquid smoke
solutions work well because 2.0 is the typical pH of such conventional
solutions.

In another alternative embodiment, it is also contemplated that the

treatment of the collagen with the fraction could be effected separately to form
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a collagen casing, and the casing stuffed with sausage mix. The fraction could
be pH adjusted, or could be both carbon treated and pH adjusted. Separate
extruders, one for the sausage mix and one for the collagen casing, are well
known in the art.

o It is noted that in the embodiment that encompasses effecting the pH
adjustment on Code V (or on the preferred Code V) so that the pH is at least
5.0, but not effecting the carbon treatment, then due to the absence of the
carbon treatment, the resultant sausages should have a smokey flavor when
eaten.

10 As mentioned above, the pH adjustment has the advantage in that the
fraction is not so highly acidic like conventional liquid smoke. This aspect of
the present invention helps to obviate corrosion problems from contact with
equipment. In the event that Code V (or the preferred Code V) is only pH
adjusted (and not also carbon treated) for use in treating the collagen to harden

15 the collagen into a casing, it is noted that advantageously no water soluble
alcohol solubilizing agent is necessary for maintaining the flavoring constituents
in solution. This is in contrast to the requirement for a water soluble alcohol
solubilizing agent as is required in the above-noted U.S. Patent No. 4,278,694
to Chiu. Of course, in the embodiment in which Code V (or the preferred Code

20 V) is both carbon treated and pH adjusted, there is no need for 3 water soluble
alcohol solubilizing agent since the composition has already been depleted of

the phenolic flavoring constituents due to the carbon treatment.
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LABORATORY EXAMPLES

Comparison.

Using a process and apparatus essentially like that in the above-
mentioned GB Patent and U.S. Patent to Bradshaw and Taylor for
simultaneous coextrusion of sausage and collagen, a fresh, raw sausage mix
was made into a tubular form covered with collagen. During the coextrusion,
the collagen was treated with a shower of the above-noted preferred Code V
In order to harden the collagen into a casing. The resultant was cut into
sausages. When some of the sausages were cooked and then eaten, a

distinctive smokey flavor was noticed.

As expected, the highly acidic Code V (pH was about 2.0 to 2.4) worked

well in hardening the collagen.

Example.

This time, the above-noted preferred Code V was first treated with
carbon in accordance with the method disclosed in the above-noted U.S.
Patent No. 5,637,339 to Moeller, resulting in a phenol depleted solution. The
resultant was then adjusted with sodium bicarbonate to a pH of 5.0.

This carbon treated, pH adjusted material, referred to herein as a
carbon-treated liquid smoke fraction, was then used during the coextrusion (as
described in the above paragraph) for hardening the collagen to form a
collagen casing around the sausage mix. The carbon-treated fraction ‘was
applied by way of a shower, but also it could have been applied as a bath for

the product to pass through. The collagen casing was sufficiently strong to
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allow for mechanical twisting. The resultant was then cut into sausages. After
some of the sausages were cooked and then eaten, no smokey flavoring was
noticed.

- The process was repeated with various aqueous dilutions of the carbon-
treated fraction up to 1 part carbon-treated fraction and 4 parts water, and still
the process worked well for hardening the collagen to form the casing on the
sausage.

It will be understood that various details of the invention may be
changed without departing from the scope of the invention. Furthermore, the
foregoing description is for the purpose of illustration only, and not for the

~purpose of limitation as the invention is defined by the following, appended

claims.
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What is claimed is:

1. A method of covering a food product, by arranging directly around
the food product by means of extrusion, collagen that is treated with a sufficient
amount of a liquid smoke fraction, having a pH of at least about 5.0, to harden
the collagen.

2. The method of claim 1, wherein the extrusion is separate (a)
extrusion of the collagen, including treating with the fraction having a pH of at
least about 50 to form the ha‘rdened collagen and (b) extrusion of the food
product into the hardened collagen.

3. The method of claim 1, wherein the extrusion is simultaneous
coextrusion of the food product and the collagen, including treating with the
fraction having a pH of at least about 5.0 during the simultaneous coextrusion.

4. The method of claim 1, further including that the fraction is also
carbon treated to deplete phenolic flavor components therefrom.

5. The method of claim 4, wherein the liquid smoke fraction is

carbon treated to have a phenol content less than about 1.0 mg/ml.

6. The method of claim 1, wherein the pH ranges from at least about
5.0 up to about 7.0.
7. The method of claim 1, wherein the food product is selected from

the group consisting of raw meat, partially cooked meat, and cooked meat.
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8. The method of claim 7, wherein the raw meat is raw sausage, the
partially cooked meat is partially cooked sausage, and the cooked meat is
cooked sausage.

9. The method of claim 1, wherein the liquid smoke fraction is

5 obtained from a liquid smoke derivative having the following properties:
acidity content of about 6.8 to about 7.8 % weight/volume,

staining index of none,

specific gravity of about 1.005 to about 1.015,

carbonyl content of about 2.0 to about 7.0 grams/100 milliliters,

10 phenol content of about 1.0 to about 4.0 milligrams/milliliter, and

color of amber,

and wherein the liquid smoke derivative is pH adjusted to have a pH of at least

about 5.0.
10. A method of covering a food product with thickened collagen
15 comprising the steps of:
(a) providing a liquid smoke fraction having a pH of at least about
9.0;
(b) coextruding a coating of collagen directly around an extruded
food product;

20 ()  contacting the coating of collagen with the liquid smoke fraction:

and




5

CA 02351540 2001-05-15

WO 00/28837 PCT/US99/15909
-15-

(d)  obtaining the food product having a coating of collagen that is
sufficiently thickened to form a collagen casing that is sufficiently
strong to allow for mechanical twisting of the casing.

11.  The method of claim 10, wherein the liquid smoke fraction is

carbon treated to have a phenol content less than about 1.0 mg/m.
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