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1. A method for removing fat from a preformed, ground
meat patty such that after processing, the patty has a

hamburger-like structure and texture, comprising the steps
of:

(a) heating the meat patty on both sides to a
temperature sufficient to liquefy a portion of the fat
contained in the patty, and to cause partial but not
complete denaturization of both sides of the patty;

(b) applying pressure to the heated meat patty (i)
only after a portion of the fat contained in the patty has
been liquified during said heating step, (ii) only afte?
the patty has beenm partially denatured on both sides, and
(iii) while the fat portio# remains liquified, the
pressure being sufficient such that after processing at
least about 40% by weight of the fat initially contained
in the patty is removed therefrom, but low enough such
that a hamburger-like structure and texture is achieved;
and

(¢) removing the liquified fat from the immediate
vicinity of the patty by carrying out pressure step (b)

s

while the patty is on a support surface constructed to
promote the flow of liquified fat out of and away from the 5 ,f
patty. ,. i
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(54 Title: FAT REMOVAL FROM MEAT PRODUCTS

(57) Abstract

A method for removing fat from meat prodlucts by heating the meat product to a temperature sufficient to causé fat con-

 tained in the meat product to liquefy, and then applying pressure to the meat product sufficient to cause at least a portion of the
liquefied fat contained in the meat produet-to be exuded therefrom. The method also preferably includes the step of injecting a

liquid flavoring solution into the cooked and pressed meat product to improve flavor and juiciness.
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FAT REMOVAL FROM MEAT PRODUCTS
BACKGROUND OF THE INVENTION

The present invention relates to the field of
treating meat products. Specifically, the present
invention provides for the removal of fat from and the
subsequent or independent flavor enhancement of meat
products while maintaining the inherent pleasing texture
and flavor of the meat. Consequently, meats processed
according to this invention will be particularly important
to consumers in their fight to reduce heart disease and
obesity, without sacrificing the organoleptic qualities of
the food they eat.

Heart disease is a major public health concern.
Public Health Literature estimates that approximately 1.5
million Americans suffer a heart attack each year, and
that 50% of all Americans will die of this insidious
disease. Accordingly, much research has been devoted to
the prevention and treatment of heart disease.

It is recognized that blood cholesterol levels can be
a major factor in determining whether or not an individual
will suffer from heart disease. People with elevated
blood cholesterol levels have been found to be at a higher
risk of developing heart disease than people who have
relatively low blood cholesterol levels. It is believed
that blood cholesterol levels are influenced by a number
of factors. The factors determining an individual's blood
cholesterol level are believed to be both genetic, factors
over which an individual has no control, as well as
environmental, factors ‘over which an individual has
control. One environmental factor shown to affect blood
cholesterol levels is diet.

It has been clearly shown that a major factor
contributing to a relatively high blood cholesterol level
is a high dietary intake of saturated fats. A saturated
fat is a
fat which generally possesses no double or triple bonds
(no unsaturation). It is known that animal fats are
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generally high in saturated fat. Additionally, a high
dietary intake of cholesterol itself has been shown to
increase blood cholesterol levels.

The American Heart Association ("AHA") has
recommended that in order to reduce the risk of heart
disease, individuals should reduce their daily dietary
intake of fats and cholesterol. Specifically, the AHA
has recommended (1) that individuals receive only 30%
of their daily caloric intake from fat with only 10% of
that amount being derived from saturated fat, and
{2) that dietary cholesterol intake be kept below 300
milligrams per day.

Unfortunately, many individuals have demonstrated
an unwillingness to modify their diets to meet the AHA
guidelines concerning reduced intake of saturated fats
and cholesterol. Generally, to reduce the dietary
intake of saturated fats and cholesterol it is
necessary to reduce the gquantity of animal products,
particularly red meat, which is consumed, and to
replace it with vegetablée products or other meat
products such as fish and poultry which possess a lower
percentage of saturated fat.

As evidenced in U.S. Patent 3,949,659 issued
April 13, 1976 to Hunt, it is known to treat meat
products to remove a portion of the fat contained
thérein. Hunt describes an apparatus designed to cook
a meat slurry and separate the rendered fat from the
¢ooked meat. The apparatus includes a cooking
receptacle for cooking the meat and a perforated member
that is driven down into the cooking receptacle so that i
the cooked meat is forced toward the bottom of the 3
cooking receptacle with the rendered fat passing '
through the perforated member thus enabling the fat to
be separated from the cooked meat. Unfortunately, such
extreme methods of removing fat from imeat proaucts .

thak Wave
produce industrial meat products1ha¥ea§wgn unacceptable -
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appearance, texture and flavor for consumption in their
original form by human beings.

Methods of enhancing the flavor of meat products
by injecting uncooked meats with a flavor enhancing
liquid are also known in the art. For example, U.S.
Patent 3,754,469 issued August 28, 1973 to Gasior is
directed to a unitary device designed to inject
prepared flavorings into meat products prior to their
cooking, to thereby improve the taste of the cooked
meat products. The unitary device comprises a
sgueezable container adapted to hold a flavoring
solution and a cap and needle, which cap and needle are
adapted to be screwed onto the container such that the
flavoring liquid contained within the container is in
communication with the needle and can thereby be
injected into an uncooked meat product. Other
pertinent teachings are U.S. Patent Nos. 2,075,407 and
4,601,237,

Unfortunately, the known methods of treating meat
products made from readily available meat cuts to
reduce fat and enhance flavor are not capable of
producing a meat product with a significantly reduced
fat content which possesses the appearance, texture and
flavor of an untreated meat product. Thus, from a
consumer point of view, known fat reduction and flavor
enhancemerit processes do not produce a reduced-fat meat
product which is, from ahpractxcal standpoint, egually

as <ompare

acceptab1e4n§¥h an untreated meat product.
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SUMMARY OF THE INVENTION

It is desirable to provide a meat product, such as a
ground meat (hamburger) patty, which possesses a reduced
fat content and yet maintains the appearance, texture and
flavor of an untreated meat product.

In one broad form the present invention provides a
method for removing fat from a preformed, ground meat
patty such that after processing, the patty has a
hamburger-like structure and texture, comprising the steps
of:

(a) heating the meat patty on both sides to a
temperature sufficient to liquefy a portion of the fat
contained in the patty, and to cause partial but not
complete denaturization of both sides of the patty;

(b) applying pressure to the heated meat patty (i)
only after a portion of the fat contained in the patty has
been liquified during said heating step, (ii) only after
the patty has been partially denatured on both sides, and
(iii) while the fat portion remains liquified, the
pressure being sufficient such that after processing at
least about 40% by weight of the fat initially contained
in the patty is removed therefrom, but low enough such
that a hamburger-like structure and texture is achieved;
and

(c) removing the liquified fat from the immediate
vicinity of the patty by carrying out pressure step (b)
while the patty is on a support surface constructed to
promote the flow of liquified fat out of and away from the
patty.

Another broad form of the present invention provides
a method for improving the eating qualities of a
preformed, ground meat patty such that a hamburger-like
structure and texture is achieved; comprising the steps
of:

(a) heating the meat patty on both sides to a
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temperature sufficient to liquefy a portion of the fat
contained in the patty, and to cause partial but not
complete denaturization of both sides of the patty;

(b) applying pressure to the heated meat patty (i)
after a portion of the fat contained in the patty has been
liquified during said heating step, (ii) only after the
patty has been partially denatured on both sides, and
(iii) while the fat portion remains liquified, the
pressure being sufficient such that after processing, at
least about 40% by weight of the fat contained in the
patty is removed therefrom, but low enough such that a
hamburger-like structure and texture is achieved;

(c) removing the liquified fat from the immediate
vicinity of the patty by carrying out pressure step (b)
while the patty is on a support surface constructed to
promote the flow of liquified fat out of and away from the
patty; and

(d) introducing to the interior of the patty, after
said steps of heating and pressing, a liquid for
increasing the nonfat moisture content of the resulting
patty.
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DETAILED DESCRIPTION OF THE INVENTION

The present invention concerns methods for reducing
the fat content of a meat product and enhancing the flavor
of such meat product.

As used herein, the term "meat product" is intended
to encompass all types of meat products, such as, for
example, beef veal, lamb, pork, chicken, other poultry,
mixtures thereof, and the like. 1In one preferred
embodiment of the present invention, the meat product
employed is a ground beef product in the shape of a
hamburger patty. Those skilled in the art recognize that
hamburger patties generally have a disk shape comprising
two generally parallel major surfaces.

The method of the present invention comprises the
step of cooking the patty to a temperature sufficient to
cause fat contained in the patty to liguefy. It is
desirable that the patty not be cooked for sufficiently
long time and to a temperature sufficient to cause an
undesirable degree of non-fat moisture contained in the
patty to evaporate. The maximum temperature teo which a
ground beef hamburger patty should be heated is that
temperature at which not more than about 55% of the
non-fat moisture (percent based on initial patty
containing 60% (wt.) moisture -- see U.S.D.A. Agric.
Handbook No. 8, Oct., 1975) contained in the patty is
caused to evaporate.

Applicant has discovered that it is desirable to have
as much non-fat moisture retained in the ground meat patty
as possible since the presence of such non-fat moisture
has been found to increase the amount of fat removed from
the patty. Moreover, the more non-fat moisture which can
be retained in the patty during the process, the "juicier"
and tastier and better texture of the resultant patty will
be.

.
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It is desirable tc heat the patty to a temperature at
which a majority of the fat in the hamburger patty is in a
ligquefied state. This is because the fat which

b
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is removed from the patty in subsequent process steps
is most easily removed if it is in a liquefied state.
Thus, heating the patty to such a temperature increases
the amount of fat removed from the patty and the ease
with which it is removed.

As a general rule, the majority of fat present in
a ground beef hamburger patty will be liquefied when
the center temperature (i.e., the temperature midway
between the top and bottom horizontal surfaces of the
patty) is about 45°C. Furthermore, it is generally
desired that a ground beef hamburger patty not be
heated so as to evaporate more than about 55% of the
nonfat moisture during the cooking process. Elevating
the temperature of the center of a hamburger patty to a
temperature above about 75°C on a griddle or flame
broiler will cause an undesirable amount of the non-=fat
moisture contained in the patty to evaporate. 1Ideally,
the ground beef hamburger patty is elevated to a center
temperature of from about 45°C (rare) to about 60°C
(well done). These temperature ranges are preferred
since within the described temperature ranges, an
acceptable balance between the amount of fat present in
the ground beef hamburger patty which is liquefied and
the amount of non-fat moisture retained in the
hamburger patty is achievable,

It is also known that heating meat products such
as ground beef hamburger patties and other ground meat
patties causes the protein contained in the meat
product to go through a denaturization process.
Applicant has discovered that it is desirable that the
protein present in the meat product not be completely
denaturized since incomplete denaturization has been
found to aid in maximizing the amount of fat that can
be removed from the patty while minimizing texture
changés. Cooking within the above-mentioned .
temperature ranges enables one to meet these criteria.

suUBSTITUTE SHEET
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It is recognized that when meat products other
: than beef hamburger patties are employed (e.g.,
sausages, hot dogs, poultry dogs, veal dogs,
combination dogs, turkey burgers, chicken burgers, veal
'burgers, and combination meat burgers), the temperature
to which such meat products are heated may vary from
within the described ﬁinges‘ Nonetheless, those meat
products should bef§3;£;£ to a temperature at which a
majority of the fat contained therein is liquefied and
an acceptable amount of the non-fat moisture originally
present in the meat product is retained in said meat
_ , cooking
product aft§r4hea#éag. | | cooked
After the meat product has been hested to a
temperature sufficient to liquefy at least a majority
of the fat contained in the product, pressure is
7 applied to the product sufficient to cause the
liguefied fat contained therein to be exuded from the
product. The amount of pressure applied to the heated
meat product should be sufficient to cause at least a
portion of the liquefied fat contained therein to be
exuded therefrom. However, it is desirable that the
amount of pressure applied to the product not be so
great as to cause the product to have a texture or
appearance which is rubbery or otherwise unacceptable
when compared to a product which has not been subjected
to the process of the present invention. That is, the
goal of the present invention is to remove the
liquefied fat from the meat product but still produce a
product which is similar in appearance, texture and
flavor to an untreated product.
Applicant has found that it is generally desirable
to apply an average amount of pressure of from about
. 2.5 pounds per sguare inch to about 14 pounds per
square inch to a ground beef hambutger patty. At these
} relatively low pressures it is possible to cause a
desirable quantity of liquefied fat to exude from the
patty and yet not destroy the pleasihg texture of i

SURSTITUTE SHEET,



. PCT/US89/03198

WO 96/00863

patty. It is believed that one reason this relatively
low amount of pressure has been found sufficient to
cause liquefied fat to exude from the patty is because
the patty is heated to a temperature below that
temperature at which an undesirable amount of the non-
fat moisture present in the patty is caused to
evaporate. The presence of non-fat moisture in the
patty has been found to aid in causing the liquefied
fat present in the patty to be exuded upon application
of a relatively low pressure.

Suitable methods for applying pressure to the
patty include any method which can economically and
efficiently apply such pressures to the patty.
Applicant has found that in one preferred embodiment of
the present invention, the pressure is dpplied to the
cooked patty in a rolling manner. That is, the
pressure is applied to the hamburger patty by rolling a
pressure-applying device across the surface of the
heated (cooked) patty. Application of such a rolling
pressure is similar to the instance wherein a cylinder,
such as a rolling pin, is rolled across the surface of
the patty. During the application of such a rolling
pressure, the actual pressure applied to the hamburger
patty is applied in only a relatively narrow band
across the surface of the patty at any given moment.
Applicant has discovered that application of such a
rolling band of pressure can produce a patty which has
a highly acceptable, non=rubbery texture. It is
hypothesized that the application of such a rolling
preéssure allows the pressure to be dissipated in the
areas of the hamburger patty near the narrow band of
pressure but not actually under pressure.

Alternatively, it is possible to apply uniform
pressure to the entire surface of the heated patty by
means such as a pregsure plate or similar device. Both
methods of applying pressure are suitable for causing

SUBSTITUTESHEET
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the liquefied fat contained in the patty to be exuded
. therefrom.

Application of an amount of pressure less than
about 2.5 pounds per square inch has been found to be
insufficient to cause a desirable amount of liquefied
fat contained in a ground beef hamburger patty to be
exuded therefrom. Similarly, application of an amount
of pressure greater than about 12 pounds per square
inch, while capable of causing a desirable degree of
liquefied fat to be exuded from a ground beef hamburger
patty, has been found to produce a patty which has an
undesirable rubbery ("tough") texture.

During application of pressure to the patty it is
essential that the patty be maintained at a temperature
such that the fat contained therein remains in a
liquefied state. Accordingly, it is essential that the

patty be maintained within the temperature ranges set
forth above during application of the pressure.

Further, in order to prevent liquefied fat which
is being pressed from the patty from adhering to the
surface of the patty or being reabscorbed into the
patty, it is desirable that the liquefied fat and other
non-fat moisture removed from the patty be encouraged
to flow away from the patty. Accordingly, in one
preferred embodiment of the present invention, the
pressure is applied to the heated patty while the patty
is maintained on an inclined surface so that as the
liquefied fat and moisture are pressed from the patty,
they flow down the incline and away from the patty.
Alternatively, it is possible to apply the pressure to
the patty while the patty is maintained on a perforated
support such that liquefied fat and other moisture
pressed from the patty are allowed to flow through the
perforations in the support and are thereby removed
from the patty and not rsggggigfd.

Obviously, when the heated patty is pressed, at
least some of the liquefied non-fat moisture contained

SIIBSTITUTE SHEET
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in the patty will similarly be caused to exude from the
patty. Those skilled in the art will recognize that a
portion of the "flavor" and "juiciness" of a ground meat
patty results from the presence of the non-fat moisture
5 contained in the patty. Therefore, Applicant has found

that ground meat patties treated according to the present
invention may have their flavor and juiciness enhanced by
injecting into the cooked patty a liguid flavoring
solution. Such liquid flavoring solution may be comprised

10 in whole or in part by the non-fat moisture removed from
the patty during the cooking step or the pressing process
step or both. Alternatively, it is also possible to
inject, into the cooked patty, a flavoring solution which
is not obtained from the non-fat moisture removed from the

15 patty.

While it is known to inject flavoring solutions into
meats prior to cooking or during cooking to enhance their
flavor, the present invention <oncerns injecting a
flavoring selution into a meat product after it has been

20 cooked. S8pecifically, after the meat product su¢h as a
ground meat patty is subjected to the process steps of
cooking and pressing according to the present invention, a
liquid flavoring solution is then injected into the
hamburger patty. If such injection took place prior to or

et 25 during coocking, most of the liquid flavoring would be

L removed during the pressing process step. Accordingly,

Applicant has found that it is desirable to inject the

L patty after both the cooking and the pressing steps.

98088 €4 S90S o0

Any means of injecting a liquid flavoring solution
30 into a meat product is suitable for use in the present
invention. Those skilled in the art will recognize a

-":. variety of means suitable for causing a flavoring solution
R to be injected into the pressed ground meat patty. As

used herein the term "injected" refers to any means which
causes a flavoring liquid to penetrate into the interior
(i.e., the interstitial spaces)

Y e iy
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between the fibers) of the patty. For example, the
flavoring solution can be injected through one or more
needles into the body of the patty. Alternatively, it
may be possible to cause a flavoring solution to pass
into the body cof the patty by spraying or dipping the
patty into a ligquid flavoring solution. 1If a liquid
flavoring solution is sprayed onto or through the
surface of a patty, it is anticipated that such
spraying would be conducted at an increased pressure so
as to penetrate into the fibers of the meat product.

Of course, such increased pressure should not be
sufficient to cause the patty to lose its structural
integrity. Similarly, if it is desired to dip the
patty into a flavoring solution, it may be necessary to
place the patty and the flavoring solution in a
pressure chamber and subsequently ihcrease the pressure
within said chamber so as to cause the desired
penetration.

It is to be understood that injection of a liquid
flavoring solution into a cooked ground meat patty or
other meat product can be done regardleéss of whether or
not the patty or product has been previously subjected
to the pressing process stép according to the present
invention.

If the flavoring solution is to be injected into
the patty through one or more needles, Applicant has
discovered that it is desirable to inject the flavoring
solution along a plane between the two generally
parallel major surfaces of the patty. This can be
accomplished by inserting the needle or needles midway
along an outer edge of the patty towards its center or
by inserting the needle or heedles through one of the
major sutrfaces of the hamburger natty in such a manner
that a flavoring solution injec .ed through the needle
or needles is injected along a plane between the two
generally parallel major surfaces of the hamburger
patty about halfway between the two surfaces.
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The process of the present invention can best be
understood by reference to the following examples,
which are intended as illustrations only and are not to
be construed so as to limit the invention as set forth
in the claims and specification.

Example 1
The meat employed in this Example is ground beef

having an initial fat concentration of approximately
20% by weight. The initial fat concentration is
determined by laboratory analysis based upon weight.
The ground beef is formed into circular hamburger
patties weighing in the range of from about 108 te¢
about 114 grams. The hamburger patties have a pre-
cooked diameter of 11.5 to 12 centimeters and a
thickness of about 1 centimeter. After the ground beef
is formed into patties, the patties are frozen in a
commercial freezer for at least 12 hours prior to
cooking.

The frqzen,hamburger patties are removed from the
freezer and cooked, without thawing, on an electric
griddle set at 163°C. During cooking the hamburgers
are turned over frequently (at least four times) to
ensure even heating throughout the hamburger patty.

The temperature of the cooked hamburger patty is
measured by a fast-reacting direct-reading electronic
thermocouple. The electronic thermocouple is inserted
into the hamburger patty to a location approximately
halfway between the upper and lower surfaces of the
hamburger patty. The temperature which registers on
the electronic thermocouple is the cooking temperature
set forth in the following tables.

Once the hamburger patty reaches the desired
temperature, it is subjécted to a pressing step in the ‘
following manner. The cooked hamburgeiy is removed from .
the electric griddle and placed immediately on a flat
board which is inclined from the horizental at an angle

bl e
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of about 12°. A rolling band of pressure is applied to
the cooked hamburger patty by rolling a cylindrical
drum (rolling pin) over the top surface of the
hamburger patty. The fat/water mixture exuded from the
hamburger patty during the pressing process is
collected in a groove around the edge of the board and
emptied into a measuring cylinder. In this manner, the
total quantity of fat and non-fat moisture removed from
the hamburger patty is determined. The cylindrical
drum is rolled across the hamburger patty five times.
The total amount of fat removed is determined by
volumetric and weight measurement.

by measurement in the following manner: a thin cutting
edge having a thickness of lmm and a lqngth of about
45mm is placed on the top surface of the hamburger
patty and the force necessary to push said cutting edge
through the hamburger patty is measured. The force
necessary to push the cutting edge through the
hamburger patty is representative of the toughnéss of
the cooked pressed hamburger patty. This force is set
forth in the following tables as the penetration force.

The above-described experiment was conducted on a
number of individual hamburger patties cooked to
different temperatures and pressed at different
pressures. The results of the experiment are set forth
in Table 1.

SUBSTITUTE SHEET
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14-A
TABLE 1--Part I
Total
Percent Liquid
Water Removed
Avg. Removed by During
% Final Applied Evaporation Pressing
Run Starting Cooking Pressure 1/ During Process
No. Fat Temp &8 (psi) Cooking 4/ (m1) 3/
1 18.3 55 2.5 39 14
2 18.45 50 2.5 27.7 15
3 17.6 40 6.9 15.9 15
4 17.6 47~50 . 22.4 23
5 18.45 50 . 21.1 21
6 18,45 48-55 24.9 19
7 18.3 50-55 38.2 17.8
8 17.6 55-60 * 19
9 17.6 70 52.5 9
10 17.6 70=75 6.9 52.5 10.5
11 20.4 50 8.9 20.9 25
12 20.4 55 8.9 31.6 20
13 20.4 55 8.9 25.6 22.5
14 18.3 50-55 10.2 36.5 21.5
1/ Mass average applied pressure based on a rolling contact

©oR

g

surface 2cm wide and a hamburger with an after-cooking
diameter of 9cm.

Net measured

Commercially available hamburger patties have a penetration
force of 7-9 1bf.

Fat plus water. Does not include water evaporated or fat
removed during cooking.

Percent water based on initial hamburger weight containing
60.2% (wt.) water - Comp. of Foods, U.S.D.A. Handbook No. 8
(1975).
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/
TABLE 1--Part II
Total Fat
Removed ,
During ORGANOLEPTIC DESCRIPTION
Cooking & Starting
Pressing Hamburger % Penetration
Run Process Weight Fat Force
No. (9) (9) Removed 1bf. 2/ Bite
1 8 112 39 5-6 Soft, easy to chew
2 8.4 108 42 4-6 Soft, easy to chew
3 7.6 112 39 * Neot completely
cooked
4 12.8 112 65 5=7 Soft, easy to chew
5 11.9 108 60 5=6 Soft, easy to chew
6 10.8 108 54 6 Soft, easy to chew
7 10.0 114 46 7-7.5 Firmer, easy bite
8 11.2 110 58 7-8 Firmer, easy bite
9 8.4 110 43 8-8.5 Firmer bite; dry
taste
10 9.2 110 47 i0 Firmer bite: dry
taste
11 15.2 110 68 8 Firmer, easy bite
12 12.8 110 57 7-8 Firmer bite
13 14.0 110 62 8 Firmer, easy bite
14 11.6 112 57 8-10 Firmer bite, not
tough, dry taste
1/ Mass average applied pressure based on a rolling contact
surface 2cm wide and a hamburger with an after-cooking
diameter of 9cm.
i
* Not measured
2/ Commercially available hamburger patties have a penetration
force of 7-9 1bf.
3/ Fat plus water. Does not include water evaporated or fat
removed durihg cooking. ‘
4/ Percent water based on initial hamburger weight containing

60.2% (wt.) water - Comp. of Foods, U.S.D.A. Handbook No. 8
(1975) .
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Example 2
The procedure of Example 1 was repeated except

that the pressure was applied in a different manner.
The ¢ooked hamburger patty was placed on a flat support
surface having perforations. A flat pressing surface
was placed on the cooked hamburger patty and varying
amounts of force were applied to the pressing surface
to cause liquid fat and non-fa£ moisture to be exuded
from the cooked hamburger patty. This process was
repeated on a number of individual hamburger patties,
and the results of this experiment are set forth in
Table 2.
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TABLE 2~--Part I

Total
Percent Liquid
Water Removed
Avg, Removed by During
% Final Applied Evaporation  Pressing
Run Starting Cooking Pressure 1/ During Process
No. Fat Temp 3 (psi) -Cooking 4/ (ml) 3/
18.3 55 2.6 30.9 15
18.45 55 2.6 27.7 15
18.3 55 6.6 33.9 17
18.45 55 6.6 30.1 17
5 18.3 55 14.3 27.9 24
18.45 55 14.3 27.7 22
18.45 55 14.3 30.9 22
22.0 70-73 14.3 53.8 9

1/ Average applied pressure based on a hamburger with an after-
cooking diameter of 9cm.

* Not measured

2/ Commercially available hamburger patties have a penetration
force of 7-9 1bf:.

3/ Fat plus water. Does not include water evaporation or fat
removed during cooking.

4/ Percent water based en initial hamburger weight containing
60.2% (wt.) water.

SUBSTITUTE SHEET o
- . - ) T



WO 90/00863 PCT/US89/03198

16-B

TABLE 2--Part II

Total Fat
Removed
During ORGANOLEPTIC DESCRIPTION
Cooking & Starting
Pressing Hamburger % Penetration
Run Process Weight Fat  Force
No. (9) (9) Removed 1vf. 2/ Bite
1 6.8 112 33 5 Soft, easy to chew
2 7.2 110 35 5~6 Soft, easy to chew
3 9.2 112 45 7-10 Firmer, easy bite
8.8 108 40 5-6 Firmer, easy bite
5 11.6 112 57 10-15 Firm, rubbery; dry
taste
12.0 108 60 * Firm, rubbery
7 11.2 110 55 8 Firm, rubbery
10.4 110 43 10 Firm, leathery
: texture, dry taste
1/ Average applied pressure based on a hamburger with an after-
cooking diameter of 9cm,
* Not measured
2/ Commercially available hamburger patties have a penetration
force of 7-9 1bf.
3/ Fat plus water. Does not include water evaporation or fat
removed during cooking.
4/ Percent water based on initial hamburger weight containing
60.2% (wt.) water.
¢
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As can be seen by reference to Tables 1 and 2,
desirable quantities of fat can be removed from ground
beef patties within the temperature and pressure ranges
set forth in the application. As noted in Table 1, Run
Nos. 3-10 and in Table 2, Run Nos. 3-4 illustrate
particularly desirable conditions in which significant
fat is removed while creating a product having good
texture and bitability.

Example 3

Hamburger patties subjected to the heating and
pressing processes set forth in Example 1 were injected
with a liquid flavoring solution as follows. The
solution comprised a mixture of water and ketchup
(42%/58%). The flavoring solution is injected into the
hamburger patties through a needle inserted through the
outer edge of the hamburger patty towards the center.
Approximately 12 milliliters of flavoring solution was
injected into the hamburger patties. ‘The flavoring
solution was injected through a series of four needle
insertions into different areas of the hamburger patty
with approximately 3 milliliters of flavoring solution
being injected during each needle insertion. The
hamburgers so treated were found to be juicy and to
possess an appearance, texture and flavor similar to =
hamburger patties which had been cooked but not
subjected to the pressing or flavoring solution
injection process steps.

Other flavoring solutions have been tested
successfully, including water and either commercially
packaged flavorings or water and specifically prepared
flavorings; and water, various flavorings and various
combinations of oils (with particular emphasis on
monounsaturated and polyunsaturated oils).

. As is apparent from the foregoing specification,
the present invention is susc¢eptible of being embodied
with various alterations and modifications which may
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differ particularly from those that have been described
in the preceding specification. For this reason, it is
to be fuily understood that all of the foregoing is
intended to be merely illustrative and is not to be
construed or interpreted as being restrictive or
otherwise limiting the scope of the present invention,
except as it is set forth and defined in the following
claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

v;' A method for removing fat from a preformed, ground

meat patty such that after processing, the patty has a
hamburger-like structure and teéxture, comprising the steps
of:

(a) heating the meat patty on both sides to a
temperature sufficient to liquefy a portion of the fat
contained in the patty, and to cause partial but not
complete denaturization of both sides of the patty;

(b) applying pressure to the heated meat patty (1)
only after a portion of the fat contained in the patty has
been liquified during said heating step, (ii) only after
the patty has been partially denatured on both sides, and
(iii) while the fat portion remains liquified, the
pressure being sufficient such that after processing at
least about 40% by weight of the fat initially contained
in the patty is removed therefrom, but low enough such
that a hamburger-like structure and texture is achieved;
and

(¢) removing the liquified fat from the immediate
vicinity of the patty by carrying out pressure step (b)
while the patty is on & support surface constructed to
promote the flow of liquified fat out of and away from the
patty.

2. A method as defined in claim 1 wherein said support
surface is perforated.

3. A method as defined in claim 1 wherein said heating
step is carried out to heat the patty to an average center
temperature between about 45°c and 75°c.

4. A method as defined in claim 1 wherein said heating
step is carried out to heat the patty to an average center
temperature between about 45°¢ and,GOOCm

5. A method as defined in claim 1 wherein said step of
applying pressure is carried out by applying rolling
pressure to the heated meat patty.
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6. The method of claim 5 wherein the average amount of
rolling pressure applied to the patty is within the range
of from about 2.5 to about 14 pounds per square inch.

7. The method of claim 5 wherein the rolling pressure is
applied at multiple fixed intervals.,

8. A method as defined in claim 1 wherein the average
pressure applied during said step of applying pressure is
between about 2.5 and 14 pounds per square inch.

9. A method as defined in claim 1 wherein said step of
heating is carried out under temperature and time
conditions such that at the completion of said step of
heating the non-fat moisture content of the patty is at
least 45% of the moisture content of the patty prior to
initiating said step of heating.

10. A method as defined in claim 9 wherein said step of
applying pressure is carried out by applying rolling
pressure to the heated meat patty.

11. A method as defined in claim 10 wherein the rolling
pressure is applied at multiple fixed intervals.

‘;21 A method for improving the eating qualities of a
preformed, ground meat patty such that a hamburger-like
structure and texture is achieved; comprising the steps
of:

(a) heating the meat patty on both sides to a
temperature sufficient to liquefy a portion of the fat
contained in the patty, and to cause partial but not
complete denaturizatién of both sides of the patty;

(b) applying pressure to the heated meat patty (i)
after a portion of the fat contained in the patty has been
liquified during said heating step, (ii) only after the
patty has been partially denatured on both sides, and
(iiiy while the fat portion remains liquified, the
pressure being sufficient such that after procéssing, at
least about 40% by weight of the fat contained in the
patty is removed therefrom, but low enough such that a
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hamburger-like structure and texture is achieved;

(c) removing the liquified fat from the immediate
vicinity of the patty by carrying out pressure step (b)
while the patty is on a support surface constructed to
promote the flow of liquified fat out of and away from the
patty; and

(d) introducing to the interior of the patty, after
said steps of heating and pressing, a liquid for
increasing the nonfat moisture content of the resulting
patty.

13. The method according to claim 12 wherein the liquid
is a flavoring solution which is injected into the patty
along a central planar axis of the patty through said axis.
14. The method according to claim 12 wherein the liquid

is a flavoring solution which is injected into the patty
through the top of bottom surface of the patty.

15. A method as defined in ¢laim 12 wherein said step of

heating is carried out under temperature and time

conditions such that at the completion of said step of
heating the non-fat moisture content of the patty is at
least 45% of the moisture content of the patty prior to
initiating said step of heating.

16. A method as defined in claim 12 wherein said heating
step is carried out to heat the patty to an average center
temperature betweén about 45°c and 75°C.

17. A method as defined in claim 12 wherein the average
pressure applied during said step of applying pressure is
between about 2.5 and 14 pounds per square inch.

18. A method as defined in claim 12 wherein said step of
applying pressure is carried out by applying rolling
pressure to the heated meat patty.

19. A method for removing fat from a preformed, ground
meat patty as hereinbefore described with reference to
example 1 or 2. |
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20. A method for improving the eating qualities of a
preformed, ground meat patty as hereinbefore described

with reference to example 3.

DATED this 15th day of June 1992

GEOFFREY MARGOLIS
Patent Attorneys for the
Applicant:

F.B. RICE & CO.
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