
EP 0265 740 B1 Description This invention relates to the production of a
meat emulsion product having a layered, meat-like appearance and texture.
More particularly the invention relates to a method of processing a meat
emulsion 5 under conditions which result in the production of a layered,
non-expanded product in the form of chunks or pieces which simulate natural
meat chunks in texture, appearance, and consistency. Meat emulsions, which
are comminuted meat products, are well known in the food industry and are
widely used in the production of products such as balogna, frankfurters and
other sausage products. Such meat emulsion products are prepared by mixing,
chopping, and emulsifying a mixture of raw meat 10 materials, such as lean
skeletal beef and pork and meat by-products, with ice, salt, spices and
curing salts in such a manner as to produce an emulsion which contains fine
fat particles coated with protein dissolved from the meat ingredients. The
resulting meat emulsion is then stuffed into suitable casings, which serve
as processing molds, and are heated at increasing temperatures of from
[err] to [err] for extended periods of time which may vary between about 1
to 8 hours or more, depending on the volume of the meat 15  emulsion being
processed. Upon such heating, the protein in the meat emulsion coagulates
or sets solid and entraps the fat particles in the protein matrix thereby
forming a firm meat emulsion product. Such meat emulsion products are a
uniform homogeneous mass which contain no discrete particles of meat and
retain the shape of the casing when set. In recent years in order to reduce
the cost of certain food products to consumers, there has been an 20
increasing demand for chunky food products which resemble chunks or pieces
of natural meat in appearance, texture and physical structure, and which
may be used as a partial or complete replacement for the more expensive
natural meat chunks in food products such as stews, pot pies, casseroles,
canned foods and pet food products. Chunky meat products are highly
desirable in both human foods and pet foods both from aesthetic quality and
consumer appeal. Because of this desirability and the high ingredient 25
cost of natural meat chunks, there is a need for replacement of such
expensive natural meat chunks In foods with more economical chunky products
which simulate natural meat chunks in shape, appearance and texture, and
which retain their shape, appearance and texture when subjected to
commercial canning and retorting procedures. Heretofore, efforts directed
to providing such simulated natural meat chunks have been directed to 30
producing such products from vegetable protein sources using
extrusion-expansion techniques. Although the products of such
extrusion-expansion procedures have met with some acceptance in the food
industry, their use has been limited primarily to use as meat extenders.
Since such products lack the appearance and texture of natural meat they
are not generally suitable for use as full substitutes for meat. Similarly,
meat emulsion products produced by conventional procedures, which are in
the form of a uniform, 35 homogeneous mass, lack the structure, texture and
appearance of natural meat chunks and are not suitable for use in
applications in which the use of simulated natural meat chunks is desired.
The present invention provides for the production of a meat emulsion
product in the form of distinct chunks or pieces having a plurality of
juxtaposed, manually separable meat-like layers resembling a chunk of
natural meat in appearance, texture, and consistency. The meat emulsion
chunks of this invention are 40 suitable for use as a partial or complete
replacement for more expensive natural meat chunks in both human foods and
animal foods, and retain their integrity and shape when subjected to
commercial canning and sterilization procedures such as those required in
the production of canned high moisture food products. The meat emulsion
chunks of the present invention are produced by a process which includes 45
comminuting a mix of meat material, such as meat (including fish and
poultry) and/or meat by-products, under conditions which form a meat
emulsion. One or more dry proteinaceous materials may, if desired, be
included in the meat emulsion to increase the protein content of the
emulsion, particularly if the meat mix contains a relatively large
proportion of low binding or filler meats. The meat emulsion is deaerated
to remove air pockets from the emulsion, and is then comminuted under
conditions which concurrently 50 increases emulsion fineness and rapidly
heats the emulsion to a temperature above the boiling point of water, and
preferably between [err] at which temperature coagulation and denaturing of
protein in the emulsion proceeds at a very rapid rate. The hot emulsion is
immediately pumped by centrifugal force from the comminuting equipment
directly into a confined processing zone, such as an elongated tube, while
maintaining the emulsion mix at a pressure above the vapor pressure of the
mix. The emulsion is retained 55 in the elongated tube under such pressure
until the protein has coagulated to an extent to set the emulsion and form
a firm emulsion product, that is, within 5 minutes and generally for
between a few seconds to about 3 minutes. 



Flow control means, such as a pinch valve, may be mounted in the elongated
tube at or near the inlet 2    EP 0 265 740 B1 of the tube to regulate the
flow of emulsion through the tube so that the emulsion mix is maintained at
the desired pressure until the emulsion has sufficiently set. Additional
flow control means responsive to the pressure of the emulsion mix in the
tube may be provided in the elongated tube at one or more points along the
length of the tube to further assist in regulating the flow of emulsion
through the tube. 5     When the meat emulsion has set to a degree
sufficient to form a firm emulsion product, pressure at the downstream end
of the set emulsion in the tube is reduced to a value below the vapor
pressure of the emulsion thereby generating steam in situ in the emulsion.
The presence of steam generated in the confined emulsion mass by the
vaporization of water while the protein is undergoing rapid coagulation
facilitates the formation of a distinct layered structure in the emulsion
and serves to disrupt the emulsion 10   mass into discrete chunks or pieces
which are discharged from the tubular processing zone. Additional steam at
a pressure of 0.3 to 3 Kg/[err] (29.44-294.4 kPa) may be injected into the
emulsion at periodic intervals at one or more points along the length of
the tube to further assist in the cyclic discharge of the emulsion from the
elongated tube. The meat emulsion chunks discharged from the elongated tube
have a layered, non-expanded structure 15  containing a plurality of
distinct layers of meat emulsion bonded together, with the layers being
manually separable. These meat emulsion chunks have an appearance, texture
and structure closely approximating those of natural meat chunks. The
layered meat emulsion pieces thus produced may be used as a partial or
complete replacement for natural meat chunks in a variety of foods for
human consumption or in animal foods, and may be used in foods prepared by
canning and retorting operations. 20    In preparing the layered meat
emulsion chunks in accordance with the method of the present invention, a
mixture of natural meat materials, including both meat from mammals, fish
or fowl and/or meat by- products, having the requisite quality, ingredient
cost and palatability, is formulated, ground and emulsified. The meat
and/or meat by-products used may be selected from a wide range of
components, with the type and amount of meat material used in the
formulation depending on a number of consideration such as the 25 intended
use of the product, the desired flavor of the product, palatability, cost,
availability of ingredients, and the like. Both meat (i.e. skeletal tissue
and non-skeletal muscle) from a variety of mammals, fowl and fish, and/or
meat by-products (i.e. the non-rendered clean parts, other than meat,
derived from slaughtered mammals, fowl or fish) may be used as the meat
material. Thus, the term meat material as used herein is understood to
refer to non-dehydrated meat and/or meat by-products, including frozen
materials. If the 30   product is intended for human consumption, any of
the meats and meat by-products used in the production of conventional meat
emulsion products may be used in the present invention, including meats
such as whole-carcass beef and mutton, lean pork trim, beef shanks, veal,
beef and pork cheek meat, and meat by- products such as lips, tripe, hearts
and tongues. If the product is intended for use as a pet food product, the
meat mix may contain, in addition to the meat materials described above,
any of the meat by-products 35 which are approved for use in animal foods,
such as mechanically deboned beef, chicken or fish, beef and pork liver,
lungs, kidney, and the like. Typically the meat material is formulated to
contain a maximum of 25%, and preferably below 15%, by weight of fat.
Additives which are used in conventional meat emulsion products may be
mixed with the meat material and Included in the meat emulsion of the
present invention, such as salt, spices, seasoning, sugar, and the 40 like
in amounts sufficient to provide the product with desired taste
characteristics. In addition, minor amounts of other dry ingredients such
as, for example, vitamins, minerals, flavors, and the like, may also be
added to the meat emulsion. One or more dry proteinaceous materials, such
as, for example, wheat gluten, soy flour, soy protein concentrate, soy
protein isolate, egg albumin and nonfat dry milk, may also be included in
the meat emulsion to improve emulsion stability and binding, Impart flavor,
and reduce 45 formulation costs. The inclusion of the dry proteinaceous
materials in the meat emulsion is particularly advantageous in the
production of product intended for use as a pet food, for it enables the
processor to use meat materials having a protein to fat ratio and myosin to
total protein ratio which would otherwise be of marginal acceptability for
use in preparing meat emulsion products. If a dry proteinaceous material is
included in the meat emulsion, the amount used may vary from 5% to 35%,
preferably 15-35%, by weight so of the emulsion, depending on such factors
as the intended use of the product, the quality of meat material used in
the emulsion, ingredient cost considerations, and the like. Generally, as
the fat content and moisture 



content of the meat material used are increased, the level of dry
proteinaceous material in the emulsion is increased accordingly. While the
formulation of the meat emulsion may vary widely, the emulsion, including
the dry 55   proteinaceous material, should have a protein to fat ratio
sufficient to form a firm meat emulsion product upon coagulation of the
protein with no sign of emulsion instability, and the protein content of
the emulsion must be such as will enable the emulsion, upon being heated to
a temperature above the boiling point of water, to coagulate and form a
firm emulsion product within a short period of time, that is, within 5
minutes, 3    EP 0 265 740 B1 and, preferably within 3 minutes, after being
heated to such a temperature. Thus, the meat materials and the additives,
including the dry proteinaceous material (if used) are mixed together in
proportions such that the meat material is present in an amount of 65% to
95% by weight, and preferably from 75% to 85% by weight of the meat
emulsion, with the meat emulsion having a protein to fat ratio of at least
1.5:1, with a 5   protein to fat ratio of 2:1 to 7:1 being preferred. While
a higher protein to fat ratio may be used in the meat emulsion, it is
generally not preferred since it would increase ingredient costs without
providing any significant benefits. It is generally preferred to use a
blend of meat and meat by-products as the meat material in the meat
emulsion. However, the meat emulsion may be formulated using only meat
by-products as the meat material, provided that the resulting meat
emulsion, including the dry proteinaceous material (if 10  used), has a
protein to fat ratio of at least 1.5:1. In addition, the meat emulsion
should be formulated to contain between 45% to 80% by weight moisture, with
the moisture content preferably being controlled between 50% to 75% by
weight of the meat emulsion, i.e. the meat materials and additives. The
exact concentration of water in the emulsion will, of course, depend on the
amount of protein and fat in the emulsion. is     The meat mix selected for
use is passed through a grinder to reduce the meat material into pieces of
substantially uniform size. Generally it is preferred to pass the meat
through a grinder equipped with a 1 cm or smaller grinding plate. While
satisfactory results may be obtained by grinding the meat to a particle
size larger than 1 cm, the use of such larger meat particles is generally
not preferred. If the meat materials to be used are in a frozen condition,
they must first be prebroken or cut into pieces in order to reduce the size
of 20 the pieces going into the grinder. While the size of the pieces will
depend on the size of the meat grinder intake, normally the frozen meat
material is cut into pieces about 10 cm square. After grinding, the mix of
meat particles is conveyed to a holding tank in which the meat mix
preferably is heated to a temperature of [err] to [err], such as by hot
water jacketing, steam injection, and the like to facilitate pumping of the
meat mix. 25     The mix of ground meat particles is then comminuted under
conditions which emulsify the meat material and form a meat emulsion in
which the protein and water of the meat mixture form a matrix that
encapsulates fat globules. The meat material may be emulsified by any
conventional procedure and equipment commonly used in meat emulsification
such as by using a mixer, blender, grinder, silent cutter chopper, emulsion
mill, and the like which is capable of breaking up and dispersing the fat
as globules in 30  the protein slurry to form an emulsion. Typically the
temperature of the meat emulsion increases during the emulsification
process. This heating of the meat emulsion is not objectionable as long as
the temperature does not increase to the point that protein denaturation
begins to occur at an undesirable rate at this stage of the process. The
temperature of the meat mixture during emulsification should be maintained
below 49 C. in order to minimize protein denaturing at this stage of the
process. According to a preferred 35  embodiment of the invention, the meat
material is passed through an emulsion mill to emulsify the meat material
with the emulsion being heated to a temperature from 10 C. to 49 C.,
preferably [err] to [err]. The additives to be incorporated in the meat
emulsion, including dry proteinaceous material (if used), may be added to
the meat mix prior to emulsification. Alternatively, it is frequently
preferable to incorporate the additives, particularly the dry proteinaceous
material, in the meat mix after emulsification of the meat. 40  Since the
addition of the dry proteinaceous material increases the viscosity of the
emulsion, better emulsification is obtained when the meat mix is emulsified
before the addition of the dry proteinaceous material, which results in the
formation of a viscous meat emulsion. The viscous meat emulsion thus
obtained by inclusion of the dry proteinaceous material in the emulsion
preferably is then deaerated by any conventional procedure such as by
processing it through a vacuum 45  stuffer, to remove occluded air which
could disrupt the product matrix and reduce its binding capacity. 



After deaeration, the meat emulsion is again comminuted to increase the
fineness of the emulsion and is rapidly heated to a temperature above the
boiling point of water, at which temperature the coagulation of protein in
the emulsion proceeds so rapidly that the emulsion is set and a firm
emulsion product formed within a very short period of time. It has been
found that rapidly heating the viscous meat emulsion to a 50   temperature
above the boiling point of water, and generally between [err] and 118'C.,
will result in the protein in the emulsion coagulating to set the emulsion
and form a firm emulsion product within about 5 minutes and typically from
a few seconds to about 3 minutes after heating. In addition, heating the
meat emulsion, which has a moisture content of about 45% to 80% by weight,
to such temperature results in vaporization of the emulsion water to form
steam in the body of the emulsion mass when it is at or near 55
atmospheric pressure. This internal generation of steam in the emulsion is
a significant factor in the production of product having the desired
distinct layered structure. Preferably the emulsion is processed in
equipment in which the emulsion is heated to such elevated temperatures
while it is being comminuted such as by mechanical heating and/or steam
injection. According to a preferred embodiment, the viscous 4    EP 0265740
B1 meat emulsion, which is at a temperature of [err]-40 C., is pumped
through an emulsion mill in which the meat emulsion is subjected to
shearing to increase the fineness of the emulsion and almost simultaneously
heat the emulsion to [err], through rapid mechanical heating and/or steam
injection. Thus, the deaerated emulsion preferably is heated to such
elevated temperatures in a period of less than 60 seconds. 5  When the
emulsion has been heated to such an elevated temperature in this manner,
further significant shearing and cutting of the emulsion should be avoided.
While the meat emulsion may be heated to a temperature above [err], such
higher temperatures are generally not advantageous. Control of the emulsion
temperature within the desired range can be effected adjusting such factors
as the feed rate into the emulsion mill, the rotational speed of the
emulsion mill, and the like, and can readily be determined by 10 those
skilled in the art. The hot meat emulsion, which is at a temperature above
the boiling point of water and preferably in the range of [err] to [err],
is pumped under positive pressure, for example in the range 2.0-3.5
Kg/[err] (196.3-343.5 kPa), by a centrifugal force directly from the
equipment in which it is comminuted and heated into a confined processing
zone, which preferably is in the form of an elongated tube, and is retained
in the 15 confined processing zone at a pressure above the vapor pressure
of the emulsion until the protein in the meat emulsion has coagulated
sufficiently to set the emulsion and form a firm emulsion product, which
retains its shape and layered structure when discharged from the tubular
processing zone. At such elevated temperature, protein coagulation proceeds
at a very rapid rate. While the period of time required for the hot
emulsion to set sufficiently to form a firm product will depend on a number
of factors, such as the 20  temperature to which the emulsion is heated and
the amount and type of protein in the emulsion, a residence time of between
a few seconds to 3 minutes, and usually between 1 to 1.5 minutes, in the
elongated tube is generally sufficient for the protein to sufficiently
coagulate and form a firm emulsion product which will retain its shape,
integrity and physical characteristics. The residence time in the elongated
tube can be controlled by adjusting the flow rate of the emulsion to the
elongated tube and/or by 25 adjusting the length of the elongated tube. The
dimensions of the holding tube are not critical but must be sufficient to
provide the emulsion with sufficient retention time in the tube for the
emulsion to set. In practice, tubes having a length of between 4.5m and
12.2m and an internal diameter of between 4.5 cm and 15.2 cm provide
sufficient retention time to form a firm emulsion product. Tubes of various
cross-sectional shapes may be used, such as circular, square, octagonal,
and the like. 30     According to a preferred embodiment of the invention,
flow restriction means, such as a pinch valve, is mounted in the tubular
processing zone at or near the inlet of the tube to restrict the flow of
the hot emulsion from the emulsion mill into the tube and maintain the hot
emulsion at a pressure in excess of the vapor pressure of emulsion water.
Satisfactory results may be obtained when the back pressure on the emulsion
pumped from the emulsion mill to the tube is in the range of 1.4 to 4.2
Kg/cm2. (137.4-412.2 kPa) 35 Preferably, this flow restriction means is
responsive to the pressure of the emulsion and maintains the back pressure
at a relatively constant predetermined value despite fluctuations in the
rate of emulsion discharge from the emulsion mill. Preferably steam, at a
pressure of 0.3 to 3 Kg/cm2, (29.44-294.4 kPa) is intermittently injected
into the hot meat emulsion in the elongated tube at one or more a points
along the length of the tube. Such injection 



40 of steam into the emulsion is intermittent rather than continuous, and
is generally injected at time intervals of about one-half the residence
time of the emulsion in the tubular processing zone. For example, if the
length of the tube and the throughput rate of the emulsion in the tube are
such that the retention time of the emulsion in the tube is 120 seconds,
steam is injected into the emulsion at intervals of 60 seconds, with the
steam being injected for a period of from 1 to 5 seconds per injection. 45
The injection of such pressurized steam into the emulsion in the confined
zone further promotes development of the layered structure in the emulsion,
and assists in discharging the set emulsion product from the elongated
tube. Thus, steam which is generated internally in the emulsion by
vaporization of emulsion water, and steam which is periodically injected
into the emulsion accumulates within the emulsion mass in the confined
processing zone so that the internal pressure in the confined zone
increases until it is 50  sufficient to disrupt the meat emulsion mass
adjacent the discharge end of the tube into discrete pieces and cause the
pieces to be rapidly discharged from the tube into atmospheric conditions.
When this is repeated, the discrete meat emulsion pieces are intermittently
discharged from the tube. In order to maintain the hot emulsion in the
tubular processing zone at a pressure greater than the vapor pressure of
the emulsion until the protein has coagulated sufficiently to form a firm
product, suitable 55 flow control means, such as a pinch valve which is
responsive to pressure of the emulsion in the tube, preferably is mounted
at one or more points along the length of the tube. If utilized, such flow
control means is mounted in the tube at a point where a firm emulsion
product has already been formed, and typically is mounted intermediate the
midpoint and the discharge end of the tube. The flow control means, 5    EP
0 265 740 B1 such as a pinch valve, is adapted to open and close in
response to pressure of the emulsion in the tube to thereby control the
flow of emulsion. Injection of pressurized steam into the emulsion is
coordinated with the opening of the air valve to assist in the discharge of
the set emulsion from the tubular processing zone. According to one
embodiment, a pinch valve is mounted in the elongated tube at a point
within the last 5  50% of the tube where the emulsion has set sufficiently
to form a firm emulsion product. This valve is adapted to open when the
pressure of the emulsion in the tube between the tube inlet and the valve
reaches a predetermined value, for example 0.35-1.8 Kg/[err] (34.35-176.7
kPa), and to close when the emulsion pressure drops below a predetermined
value, lower than that at which the valve opens. The pressure value at
which this valve opens is sufficiently high to ensure that the emulsion in
the tube 10  upstream of the valve will be at a pressure higher than the
vapor pressure of the emulsion water until the valve is opened, at which
time the emulsion pressure will drop below the vapor pressure of the
emulsion. When the air valve opens, pressurized steam is intermittently
injected into the emulsion at one or more points upstream of the air valve
to facilitate the discharge of the set emulsion from the tube. As the air
valve opens and a portion of the set emulsion adjacent the air valve is
discharged from the tube, the pressure on 15 the emulsion upstream of the
air valve drops below the vapor pressure of the emulsion water to generate
steam in the hot emulsion due to the vaporization of emulsion water. The
effect of the combination of pumping the hot emulsion into the tubular
processing zone by centrifugal force, subjecting the hot confined emulsion
to steam pressure while the protein is coagulating at a rapid rate,
together with the pressure exerted on the emulsion by pumping it through a
confined zone, provides the meat emulsion with a layered, 20  meat-like
structure and appearance which is retained upon discharge from the tube. In
addition, the internal generation of steam in the hot confined emulsion
serves to disrupt the meat emulsion mass into discrete pieces which, by
virtue of the steam pressure are rapidly discharged from the tubular
processing zone into atmospheric conditions. While the use of one or more
such pinch valves or other flow control means in the tubular processing 25
zone is a preferred embodiment in that it facilitates control of operating
conditions, satisfactory product may be produced without the use of a flow
control valve in the elongated tube. The set, layered meat emulsion pieces
discharged from the confined processing zone are in the form of discrete
pieces or chunks having a temperature of [err], and a moisture content of
50% to 65%, with the pieces varying in size. Upon discharge from the
processing zone, the pieces are rapidly cooled by 30 evaporative cooling to
a temperature in the range of 83  C.-93 * C. If desired, suitable cutting
means, such as a rotary cut-off knife, a water jet knife, a knife grid, or
the like may be mounted at the discharge end of the elongated tube to cut
the chunks into pieces of a desired size, e.g. from 1.2 cm to 5 cm or more.
The size of the pieces into which the firm emulsion chunks may be cut will,
to a large extent, depend upon the 



intended use of the product. The emulsion pieces thus provided comprise
discrete, unitary, irregularly 35  shaped pieces or chunks of set meat
emulsion which have a plurality of separate, distinct layers bonded
together and resemble chunks of natural meat in appearance and texture. The
meat emulsion chunks thus formed have excellent integrity and strength and
will retain their shape and layered characteristics when subjected to
commercial canning and retorting procedures such as those required in the
production of canned foods having a high moisture content. 40     The
layered meat emulsion pieces discharged from the confined processing zone
may be conveyed to a dryer to remove a large portion of the moisture
therefrom, and the dried product collected and stored. Alternatively, the
layered meat emulsion pieces may be conveyed from the elongated tube
directly to a canning operation in which layered chunks are filled into
cans together with other ingredients, such as sauce, gravy, and the like,
and the cans retorted. For example, in the production of a canned pet food
45  product, a suitable gravy may be prepared by heating a mixture of
water, starch and condiments. The layered meat emulsion chunks and gravy
are filled into cans in the desired proportions, the cans are vacuum sealed
and are then retorted under time-temperature conditions sufficient to
effect commercial sterilization. Conventional retorting procedures may be
used. Typically, a retorting temperature of [err] [err] for 65-90 minutes
is satisfactory in producing a commercially sterile product. 50     The
following examples illustrate the invention. In the examples and elsewhere
herein, parts and percentages are expressed by weight, unless otherwise
indicated. EXAMPLE 1 55     A canned pet food product comprising chunks of
layered meat emulsion in an aqueous gravy is prepared by the following
procedure. Blocks of frozen meat are first cut or broken into pieces about
10 cm in size and the pieces are ground in conventional meat grinder
equipped with a 1 cm plate. The proportions of meat material used are as
EP 0 265 740 B1 follows: Meat Type                 Parts by wt. 5
Mechanically deboned beef     60 Lungs                        25 Liver
15 10  The ground meat is introduced into a mixer in which it is heated by
steam injection to a temperature of 0 C. After mixing, the blend of ground
meat materials is fed into an emulsion mill in which the meat is cut and
sheared to form a meat emulsion which is heated by mechanical working
during emulsification to a temperature of [err] to [err]. The warm meat
emulsion is pumped from the emulsion mill into a continuous mixer where it
is thoroughly admixed with a blend of dry ingredients containing the dry 15
proteinaceous materials, wheat gluten and soy flour together with vitamins,
minerals and spices to form a thickened, viscous meat emulsion containing
80% meat material, 19% dry proteinaceous material, and the balance
vitamins, minerals and spices. The viscous meat emulsion thus formed is
pumped from the continuous mixer into a vacuum-stuffer to deaerate the
emulsion. After deaeration the viscous emulsion, which is at a temperature
of [err] to [err], is pumped into an emulsion mill in which the emulsion is
cut and sheared under conditions to increase the fineness of the 20
emulsion and almost simultaneously heat the emulsion to a temperature of
about [err] to [err]. At such a emulsion temperature, protein coagulation
proceeds very rapidly, so that a firm meat emulsion product will be formed
within 2 minutes after heating. The hot emulsion is pumped directly from
the emulsion mill into an elongated tube having an internal 25 diameter of
6.35 cm and a length of 6.1 m. The flow rate of the emulsion through the
tube is controlled to provide the emulsion with a residence time of 2
minutes in the tube. Steam, at a pressure of between 0.5-1 Kg/[err]
(49.1-98.2 kPa), is injected into the emulsion at a point within the first
25% of the length of the tube, with the steam being injected at 60 second
intervals for a period of 3 seconds per injection. A firm emulsion product
is intermittently discharged from the elongated 30 tube in the form of
discrete irregularly shaped meat-like pieces or chunks varying in length
from 1.27 cm to 5.1 cm or more, with each of the chunks having a plurality
of juxtaposed layers of set meat emulsion bonded together and resembling
natural meat chunks in appearance and texture. The distinct layers of the
chunks, while being bonded together are manually separable, similar to
cutting along the grain of a chunk of meat. The individual chunks
discharged from the tube are at a temperature of [err] and have a moisture 



35 content or between 50% to 65%. The resulting layered meat emulsion
pieces are filled into cans, topped with an aqueous starch-containing
gravy, sealed and retorted under conditions sufficient to provide a
commercially sterile product. Upon retorting, the layered pieces retain
their shape, integrity, and meat-like appearance and texture. EXAMPLE 2 40
The procedure described in Example 1 is repeated, with the exception that
the following proportions of meat material are used: 45
Meat Type      Parts by wt. Fish               32 Chicken necks      29
Liver             25 50                                  Spleen
14 The meat ingredients are ground and emulsified, and a blend of dry
ingredients containing wheat gluten and soy protein concentrate is added to
the emulsion with vigorous agitation to form a thickened, viscous meat
emulsion containing 80% meat material, 19% dry proteinaceous material,
vitamins, minerals and 55 spices. The viscous meat emulsion has a fat
content of less than 12%, a moisture content of between 55% to 65%, and a
protein to fat ratio of between 2.25-2.5:1. After deaeration, the viscous
emulsion is pumped into an emulsion mill in which the emulsion is subjected
to shearing forces to increase the fineness of the emulsion and heat the
emulsion to a temperature in the [err] to [err] range, and is pumped from
the 7    EP 0 265 740 B1 emulsion mill directly into the inlet of an
elongated holding tube by a centrifugal force. The holding tube, which has
a length to diameter ratio of about 30:1, is provided with two pinch
valves, one mounted at the inlet end of the tube, and the other mounted at
a point within the last 50% of the tube length. The valve at the inlet end
of the tube restricts the flow of hot emulsion into the tube to maintain
the emulsion upstream 5  of the inlet valve under a relatively constant
pressure in the range of 2.0-3.5 Kg/cm2 (196.3-343.5 kPa). As the hot
emulsion is pumped through the inlet valve, it fills the tube portion
between the valves, with the emulsion being under a pressure greater than
the vapor pressure of the emulsion water. The downstream pinch valve is
adapted to open when the pressure of the emulsion intermediate the two
valves reaches a predetermined level in the range of 0.35-1.8 Kg/cm2
(34.35-176.7 kPa). When the second valve opens, 10   pressurized steam
(0.5-1 Kg/[err], 49.1-98.2 kPa) is intermittently injected into the
emulsion at one or more points upstream of the second valve whereby a
section of the set emulsion adjacent the second valve is forced through the
valve and discharged from the tube. This opening of the second valve and
discharge of a portion of the emulsion causes the emulsion pressure
intermediate the two valves to drop below the vapor pressure of the
emulsion water so that emulsion water is vaporized and forms steam in situ
in the emulsion. 15    The rapid generation of steam internally in the
confined emulsion, together with the intermittent injection of pressurized
steam into the emulsion facilitates the formation of a layered structure in
the emulsion and disrupts the emulsion mass into chunks, which are rapidly
discharged form the tube. When the pressure in the tube section between the
two valves drops to a predetermined value, the second valve closes and the
cycle is repeated. A firm emulsion product is cyclically discharged from
the tube in the form of discrete 20 irregularly shaped chunks having a
layered, meat-like appearance and texture, which retain their shape,
integrity, appearance and texture upon canning and retorting. Claims 25  1.
A method of producing a meat emulsion product having a layered, meat-like
appearance and texture as defined in claim 20 which comprises forming a
meat emulsion containing a mix of meat materials with the emulsion having a
protein to fat ratio of at least 1.5:1 and a moisture content of 45% to 80%
by weight, deaerating said meat emulsion, 30        comminuting and heating
the meat emulsion to a temperature above the boiling point of water,
introducing the heated emulsion by centrifugal force into a confined
processing zone while maintaining the emulsion under a pressure greater
than the vapor pressure of the emulsion water, maintaining the heated
emulsion under such pressure in the confined zone until the protein is
coagulated to form a firm emulsion mass, 



35        reducing the pressure on the emulsion in the confined zone to
below the vapor pressure of the emulsion water to vaporize emulsion water,
and intermittently injecting pressurized steam into the emulsion in the
confined zone whereby the firm emulsion mass is disrupted to form discrete
pieces of set emulsion having a plurality of distinct layers bonded
together, and discharging the layered meat emulsion pieces from said
confined processing zone. 40 2. The method defined in claim 1 in which the
meat emulsion is formed by emulsifying the mix of meat materials and adding
one or more dry proteinaceous materials thereto to provide a viscous
emulsion containing between 65% to 95% by weight of meat materials and
having a protein to fat ratio of at least 1.5:1. 45 3  The method defined
in claim 2 in which the viscous meat emulsion is heated to a temperature of
[err] to [err]. 4. The method defined in claim 1 in which the confined
processing zone is an elongated tubular member 50    in which the heated
meat emulsion is retained until it is set. 5. The method defined in claim 1
in which steam having a pressure of about 0.3-3 Kg/[err] (29.44-294.4 kPa)
is intermittently injected into the meat emulsion in said confined
processing zone. 55 6. The method defined in claim 4 in which flow of the
heated meat emulsion into the tubular member is restricted so that the
emulsion is maintained under a pressure greater than its vapor pressure. 7.
The method defined in claim 6 in which the emulsion in the tubular member
is maintained under a 8    EP 0 265 740 B1 emulsion mill directly into the
inlet of an elongated holding tube by a centrifugal force. The holding
tube, which has a length to diameter ratio of about 30:1, is provided with
two pinch valves, one mounted at the inlet end of the tube, and the other
mounted at a point within the last 50% of the tube length. The valve at the
inlet end of the tube restricts the flow of hot emulsion into the tube to
maintain the emulsion upstream 5   of the inlet valve under a relatively
constant pressure in the range of 2.0-3.5 Kg/[err] (196.3-343.5 kPa). As
the hot emulsion is pumped through the inlet valve, it fills the tube
portion between the valves, with the emulsion being under a pressure
greater than the vapor pressure of the emulsion water. The downstream pinch
valve is adapted to open when the pressure of the emulsion intermediate the
two valves reaches a predetermined level in the range of 0.35-1.8 Kg/[err]
(34.35-176.7 kPa). When the second valve opens, 10  pressurized steam
(0.5-1 Kg/[err], 49.1-98.2 kPa) is intermittently injected into the
emulsion at one or more points upstream of the second valve whereby a
section of the set emulsion adjacent the second valve is forced through the
valve and discharged from the tube. This opening of the second valve and
discharge of a portion of the emulsion causes the emulsion pressure
intermediate the two valves to drop below the vapor pressure of the
emulsion water so that emulsion water is vaporized and forms steam in situ
in the emulsion. 15 The rapid generation of steam internally in the
confined emulsion, together with the intermittent injection of pressurized
steam into the emulsion facilitates the formation of a layered structure in
the emulsion and disrupts the emulsion mass into chunks, which are rapidly
discharged form the tube. When the pressure in the tube section between the
two valves drops to a predetermined value, the second valve closes and the
cycle is repeated. A firm emulsion product is cyclically discharged from
the tube in the form of discrete irregularly shaped chunks having a
layered, meat-like appearance and texture, which retain their shape,
integrity, appearance and texture upon canning and retorting. Claims 25  1.
A method of producing a meat emulsion product having a layered, meat-like
appearance and texture as defined in claim 20 which comprises forming a
meat emulsion containing a mix of meat materials with the emulsion having a
protein to fat ratio of at least 1.5:1 and a moisture content of 45% to 80%
by weight, deaerating said meat emulsion, 30        comminuting and heating
the meat emulsion to a temperature above the boiling point of water,
introducing the heated emulsion by centrifugal force into a confined
processing zone while maintaining the emulsion under a pressure greater
than the vapor pressure of the emulsion water, maintaining the heated
emulsion under such pressure in the confined zone until the protein is
coagulated to form a firm emulsion mass, 



35        reducing the pressure on the emulsion in the confined zone to
below the vapor pressure of the emulsion water to vaporize emulsion water,
and intermittently injecting pressurized steam into the emulsion in the
confined zone whereby the firm emulsion mass is disrupted to form discrete
pieces of set emulsion having a plurality of distinct layers bonded
together, and discharging the layered meat emulsion pieces from said
confined processing zone. 40 2. The method defined in claim 1 in which the
meat emulsion is formed by emulsifying the mix of meat materials and adding
one or more dry proteinaceous materials thereto to provide a viscous
emulsion containing between 65% to 95% by weight of meat materials and
having a protein to fat ratio of at least 1.5:1. 45 3. The method defined
in claim 2 in which the viscous meat emulsion is heated to a temperature of
[err] to [err]. 4. The method defined in claim 1 in which the confined
processing zone is an elongated tubular member so     in which the heated
meat emulsion is retained until it is set. 5. The method defined in claim 1
in which steam having a pressure of about 0.3-3 Kg/cm2 (29.44-294.4 kPa) is
intermittently injected into the meat emulsion in said confined processing
zone. 55  6. The method defined in claim 4 in which flow of the heated meat
emulsion into the tubular member is restricted so that the emulsion is
maintained under a pressure greater than its vapor pressure. 7. The method
defined in claim 6 in which the emulsion in the tubular member is
maintained under a 8    EP 0 265 740 B1 pressure greater than its vapor
pressure until the protein in the emulsion has coagulated to a firm
emulsion. 8. The method defined in claim 7 in which the emulsion pressure
in the tubular member is reduced below 5      the emulsion vapor pressure
when the protein has coagulated to a firm emulsion. 9. The method defined
in claim 7 in which the flow of emulsion through the tubular member is
restricted at a point intermediate the inlet end and discharge end of said
tubular member so that the pressure of the emulsion in the portion of the
tubular member upstream from the flow restriction is greater then its 10
vapor pressure. 10. The method defined in claim 7 in which the restriction
in the flow of emulsion through the tubular member is removed when the
emulsion pressure in the tubular member is in the range of 0.35 to 1.8
Kg/cm2 (34.35-176.7 kPa). 15 11. A method for producing a meat emulsion
product having layered meat-like appearance and texture which comprises
formulating a meat mix containing a member of the group consisting of meat,
meat by-products and mixtures thereof, and water; 20         emulsifying
said meat mix, adding to said meat emulsion a dry proteinaceous material
selected from the group consisting of wheat gluten, soy flour, soy protein
concentrate, soy protein isolate, egg albumin, nonfat dry milk and mixtures
thereof in an amount of from 15% to 35% by weight of the total formulation,
with the emulsion having a protein to fat ratio of at least 1.5:1, 25
deaerating said meat emulsion, comminuting the meat emulsion under
conditions which heat the emulsion to a temperature in the range of from
[err] to [err], introducing the heated emulsion by centrifugal force into
an elongated tubular member having a length sufficient that the protein in
the meat emulsion coagulates to form a firm emulsion mass prior to 30
discharge from said elongated tubular member, with steam being formed
internally in the emulsion in said tubular member, periodically injecting
steam under pressure into said meat emulsion at a point intermediate the
inlet and discharge ends of said member, whereby the steam formed
internally in the emulsion and that injected into the emulsion produce
conditions in said tubular member to facilitate layering of the meat 35
emulsion and to disrupt the meat emulsion into discrete pieces having a
plurality of distinct layers 



bonded together, and discharging the layered meat emulsion pieces from said
tubular member. 12. The method defined in claim 11 in which the heated meat
emulsion is retained in said tubular member 40     for a period from a few
seconds to 3 minutes. 13. The method defined in claim 11 in which steam
having a pressure of 0.3-3 Kg/[err] (29,44-294,4 kPa) is intermittently
injected into the meat emulsion in said confined processing zone. 45  14.
The method defined in claim 11 in which flow of the meat emulsion through
the tubular member is restricted at one or more points along the tubular
member to maintain the emulsion at a pressure greater than the emulsion
vapor pressure at least until the protein in the emulsion has coagulated to
form a firm emulsion. 50  15. The method defined in claim 14 in which the
flow of hot emulsion into the inlet of the tubular member is restricted so
that the emulsion introduced into the tubular member is under a pressure
greater than its vapor pressure. 16. The method defined in claim 15 in
which the emulsion introduced into the tubular member is at a 55
pressure of 2.0-3.5 Kg/[err] (196.3-343.5 kPa). 17. The method defined in
claim 15 in which pressurized steam is intermittently injected into the
emulsion at one or more points intermediate the inlet and discharge ends of
the tubular member. 9    EP 0 265 740 B1 18. The method defined in claim 15
in which the flow of emulsion through the tubular member is restricted at a
point intermediate the inlet and discharge ends of the tubular member where
the emulsion protein has coagulated sufficiently to form a firm emulsion,
so that the emulsion pressure in the portion of the tubular member upstream
from the flow restriction is greater than the emulsion vapor pressure. 5
19. The method defined in claim 18 in which the restriction in the flow of
emulsion through the tubular member is removed when the emulsion pressure
reaches a predetermined value. 20. A layered meat emulsion product
comprising chunks of set meat emulsion having a plurality of distinct, 10
separate, juxtaposed layers bonded together to form chunks with good
structural integrity and having the texture and appearance of chunks of
natural meat. 21. The product produced by the method of claim 1. 15
Revendicatlons 1. Proced6 de production d'un produit consistant en une
dmulsion de viande ayant un aspect et une texture analogues a ceux de la
viande, sous forme stratifiee, suivant la revendication 20, qui consiste a
prdparer une emulsion de viande contenant un m6lange de viandes, I'emulsion
ayant un rapport V~20      des prot6ines aux matieres grasses d'au moins
1,5:1 et une teneur en humidit6 de 45 % a 80 % en poids, a desaerer ladite
emulsion de viande, a broyer finement et & chauffer l'emulsion de viande A
une temperature sup6rieure au point d'ebullition de l'eau, 25        a
introduire l'emulsion chauffee par une force centrifuge dans une zone
confinee de traitement tout en maintenant l'Mmulsion sous une pression
sup6rieure a la pression de vapeur de l'eau presente dans l'6mulsion, a
maintenir l'4mulsion chauff6e sous cette pression dans la zone confin~e
jusqu'a coagulation des proteines pour la formation d'une masse ferme
d'emulsion, 30        A abaisser la pression a laquelle est soumise
l'6mulsion dans la zone confinee a une valeur inferieure a la pression de
vapeur de l'eau prdsente dans l'emulsion pour provoquer la vaporisation de
l'eau de l'emulsion, et a injecter de manibre intermittente de la vapeur
d'eau sous presslon dans l'emulsion dans la zone confinee, ce qui provoque
la rupture de la masse ferme d'emulsion et la formation de morceaux
distincts de l'6mulsion prise en masse, comprenant plusieurs couches
distinc- 35    tes liWes les unes aux autres, et a decharger les morceaux
stratifi6s d'6mulsion de viande de ladite zone confinee de traitement 2.
Proc6de suivant la revendication 1, dans lequel l'6mulsion de viande est
form6e par emulsionnement du melange de viandes et addition d'une ou
plusiours substances proteiques sbches a ce m6lange 40     pour la
production d'une 6mulsion visqueuse contenant 65 % a 95 % en poids de
viandes et ayant un 



rapport des proteines aux matibres grasses d'au moins 1,5:1. 3. Proced6
suivant la revendication 2, dans lequel l'emulsion de viande visqueuse est
chauffee A une temperature de 104 C a 118-C. 45 4. Procede suivant la
revendication 1, dans loquel la zone confin6e de traitement consiste en un
element tubulaire allonge dans lequel l'mulsion de vlande chauff6e est
retenue jusqu'a la prise en masse de cette 6mulsion. 50 5. Procdd suivant
la revendication 1, dans lequel de la vapeur d'eau sous une pression
d'environ 0,3 a 3 kg/cm2 (29,44 a 294,4 kPa) est inject6e de maniere
intermittente dans 1'6mulsion de viande presente dans la zone confinee de
traitement. 6. Procdd6 suivant la revendication 4, dans loquel l'ecoulement
de l'6mulsion de viande chauffee dans 55    I'element tubulaire est
restreint de sorte que l'emulsion soit maintenue sous une pression
superieure a sa pression de vapeur. 7. Proced6 suivant la revendication 6,
dans lequel l'6mulsion presente dans l'element tubulaire est 10    EP 0 265
740 Bi               111111 11111111111 1111 L   1111 maintenue sous une
pression sup~rieure & as pression de vapeur jusqu'A la coagulation des
proteines pr6sentes dans rMmulsion en une 6mulsion ferme. 8. Proc~d6
suivant la revendication 7, dans lequel la pression & laquelle est soumise
l'4mulsion dans 5      I'lement tubulaire est abaiss6e a une valeur
inf6rieure & la pression de vapeur de l'6mulsion lorsque les proteines ont
coagul6 en une 4mulsion formo. 9. Procedd suivant la revendication 7, dans
lequel l'ecoulement de l'emulsion a travers l'6lMment tubulaire est
restroint & un point situ6 entre I'orifice d'admission et l'orifice de
decharge dudit el6ment tubulaire 10     de sorte quo la pression a laquelle
est soumise I'emulsion dans la partie de l'6ldment tubulaire en amont de la
restriction d'ecoulement est superieure a la pression de vapeur de cette
emulsion. 10. Procede suivant la revendication 7, dans loquel la
restriction d'4coulement de l'4mulsion a travers l'l6ment tubulaire est
supprimee lorsque la pression & laquelle est soumise l'emulsion dans
I'4l6ment IS    tubulaire est comprise dans l'intervalle de 0,35 & 1,8
kg/cm2 (34,35 & 176,7 kPa). 11. Proc~dd d'obtention d'un produit consistent
en une emulsion de viande, ayant un aspect et une texture analogues & ceux
de la viande, sous forme stratifi6e, qui consiste a formuler un melange de
viandes contenant une substance choisie dans le groupo comprenant J  20
une viande, des sous-produits de la viande at leurs m6langes, et de I'eau;
a 6mulsionner ledit m6lange de viandes, a ajouter a ladite 6mulsion de
viande une matiere proteique seche choisie dans le groupe comprenant le
gluten de b16, la farine de soja, un concentre de prot6ine de soja, un
isolat de prot6ine de soja, l'albumine d'oeuf, le lait ecrem6 sec et leurs
melanges en une quantite de 15 % a 35 % en 25     poids de la formulation
totale, I'emulsion ayant un rapport des proteines aux matieres grasses d'au
moins 1,5:1, a desa6rer ladite emulsion de viande, & broyer finement
l'dmulsion de viande dans des conditions qui provoquent le chauffage de
l'4mulsion a une temperature de 104 C a 118 C, 30         & introduire
I'emulsion chauff6e par une force centrifuge dans un element tubulaire
allong6 ayant une longueur suffisante pour quo les protines pr6sentes dans
l'emulsion de viande coagulent en formant une masse ferme d'emulsion avant
quo cette masse soit decharg6e dudit dldment tubulaire allong6, de la
vapeur d'eau 6tant formee & I'int6rieur de l'6mulsion pr6sente dans ledit
dl6ment tubulaire, 35        & injecter p~riodiquement de la vapeur d'eau
sous pression dans ladite 4mulsion de viande a un point intermediaire entre
l'orifice d'admission et l'orifice de d6charge dudit element, la vapeur
d'eau formeo a l'interieur de l'emulsion et cello inject6e dans l'6mulsion
engendrant des conditions dans ledit 6lement tubulaire facilitant la
stratification de l'emulsion de viande et la rupture de I'6mulsion de
viande K.>        on morceaux distincts comprenant plusieurs couches
distinctes liWas les unes aux autres, et 40        & decharger les morceaux
stratifies d'emulsion de viande dudit 6lment tubulaire. 12. Proced6 suivant
la revendication 11, dans lequel l'6mulsion de viande chauff6e est retenue
dans l'element tubulaire pendant un temps de quelques secondes a 3 minutes.



45  13. Proc6d6 suivant la revendication 11, dans loquel de la vapeur d'eau
sous une pression de 0,3 & 3 kg/cm2 (29,44 A 294,4 kPa) est injecteo de
manibre intermittente dans l'6mulsion de viande presente dans la zone
confinee de traitement. 14. Proced6 suivant la revendication 11, dans
lequel l'6coulement de l'6mulsion de viande & travers 50     I'6l6ment
tubulaire est restreint & un ou plusieurs points le long de l'el6ment
tubulaire de maniere & maintenir l'6mulsion sous une pression superieure a
la pression de vapeur d'emulsion au moins jusqu'a co quo les proteines
pr6sentes dans l'dmulsion aient coagule pour former une emulsion ferme. 15.
Proc6d4 suivant la revendication 14, dans lequel l'ecoulement de l'emulsion
chaude dans l'orifice a5     d'admission de I'element tubulaire est
restreint de sorte quo l'emulsion introduite dans l'6l6ment tubulaire solt
sous une pression superieure & sa pression de vapeur. 16. Proc6de suivant
la revendication 15, dans loquel l'6mulsion introduite dans l'el6ment
tubulaire est sous    EP 0 265 740 B11                           C llill 1L
J1111 ii l une pression de 2,0 a 3,5 kg/cm2 (196,3 b 343,5 kPa). 17.
Procede suivant la revendication 15, dans lequel de la vapeur d'eau sous
pression est injectee de maniere intermittente dans l'mulsion au niveau
d'un ou plusieurs points situ~s entre l'orifice d'admis- 5      sion et
l'orifice de decharge de l'616ment tubulaire. 18. Proced6 suivant la
revendication 15, dans lequel l'ecoulement de l'4mulsion A travers
l'element tubulaire est restreint a un point situe entre l'orifice
d'admission et l'orifice de decharge de l'element tubulaire, au niveau
duquel les proteines de l'emulsion ont coagule suffisamment pour former une
10     emulsion ferme, de sorte que la pression de I'4mulsion dans la
partie de l'el6ment tubulaire en amont de la restriction d'ecoulement solt
superieure a la pression de vapeur de l'emulsion. 19. Procede suivant la
revendication 18, dans lequel la restriction d'ecoulement de l'6mulsion a
travers I'6l6ment tubulaire est supprimee lorsque la pression de I'4mulsion
atteint une valeur predeterminee. 1S 20. Produit stratifi6 consistant en
une emulsion de viande, comprenant des morceaux d'emulsion de viande prise
en masse comprenant plusieurs couches juxtapos6es distinctes, s6parees,
liees les unes aux autres pour former des morceaux presentant une bonne
int6grite structurale et ayant la texture et I'aspect de morceaux de viande
naturelle. '-120 21. Produit obtenu par mise en oeuvre du procede suivant
la revendication 1. PatentansprUche 25  1. Verfahren zur Herstellung eines
Fleischemulsionsproduktes mit einem geschichteten, fleischartigen Aussehen
und einer ebensolchen Textur, wie dieses Produkt im Anspruch 20 definiert
ist, und welches umfaft: Ausbilden einer ein Gemisch von Fleischmaterialien
enthaltenden Fleischemulsion, wobei die Emulsion ein Verhaltnis von Protein
zu Fett von wenigstens 1,5:1 und einen Feuchtigkeitsgehalt von 45 bis 80 30
Gew.-% aufweist; EntlOften der Fleischemulsion; Zerkleinern und Erhitzen
der Fleischemulsion auf eine Temperatur Ober dem Siedepunkt des Wassers;
EinfOhren der erhitzten Emulsion durch Zentrifugalkraft in eine umgrenzte
Verarbeitungszone, wobei die Emulsion unter einem h6heren Druck als dem
Dampfdruck des Emulsionswassers gehalten wird; 35     Halten der erhitzten
Emulsion unter einem solchen Druck in der umgrenzten Zone, bis das Protein
unter Bildung einer festen Emulsionsmasse koaguliert ist; Reduzieren des
auf die Emulsion in der umgrenzten Zone einwirkenden Druckes auf einen
unter dem Dampfdruck des Emulsionswassers liegenden Wert, um das
Emulsionswasser zu verdampfen, und intermittierendes Einspritzen von unter
Oberdruck gesetztem Wasserdampf in die Emulsion in der 40     umgrenzten
Zone, wodurch die feste Emulsionsmasse unter Bildung getrennter Stfcke von
ausgeharte- ter Emulsion mit einer Mehrzahl von deutlichen,
aneinandergebundenen Schichten zerbrochen wird; und Abziehen der
geschichteten Fleischemulsionsstflcke aus der umgrenzten Verarbeitungszone.
45  2. Verfahren nach Anspruch 1, wobei die Fleischemulsion durch
Emulgieren des Gemisches von Fleisch- materialien und Hinzufflgen zu
demselben von einem oder mehreren, trockenen, proteinhiltigen Materialien
zur Erzielung einer viskosen Emulsion, welche 65 bis 95 Gew.-%
Fleischmaterialien enthIlt und ein Verhaltnis von Protein zu Fett von
wenigstens 1,5:1 aufweist, ausgebildet wird. 



50  &  Verfahren nach Anspruch 2, wobei die viskose Fleischemulsion auf
eine Temperatur von 104- C bis 118 C erhitzt wird. 4. Verfahren nach
Anspruch 1, wobei die umgrenzte Verarbeitungszone ein langgestreckter,
rohrf6rmiger Teil ist, in welchem die erhitzte Fleischeumulsion so lange
zurfickgehalten wird, bis sie ausgehirtet ist. 55 5. Verfahren nach
Anspruch 1, wobei der Wasserdampf mit einem Druck von etwa 0,3 bis 3 kg/cm2
(29,44 bis 294,4 kPa) intermittierend in die Fleischemulsion in der
umgrenzten Verarbeitungszone eingespritzt wird. 12    EP 0 265 740 B1
1111111 c    L   I S1 6. Verfahren nach Anspruch 4, wobei das FlieBen der
erhitzten Fleischemulsion in den rohrf6rmigen Tell beschrankt ist, so daB
die Emulsion unter elnem h6heren Druck als ihrem Dampfdruck gehalten wird.
7. Verfahren nach Anspruch 6, wobei die Emulsion in dem rohrf6rmigen Teil
unter einem h6heren Druck 5      als ihrem Dampfdruck so lange gehalten
wird, bis das Protein in der Emulsion zu einer festen Emulsion koaguliert
ist. &  Verfahren nach Anspruch 7, wobel der Emulsionsdruck in dem
rohrf6rmigen Tell auf einen Wert unter dem Dampfdruck der Emulsion
reduziert wird, sobald das Protein zu einer festen Emulsion koaguliert 10
ist. 9. Verfahren nach Anspruch 7, wobei der FluB der Emulsion durch den
rohrFormigen Teil an einer Stelle zwischen dem EinlaB- und dem AuslaBende
des rohrformigen Teiles derart beschrankt ist, daB der Druck der Emulsion
in dem stromaufwarts von der FlieBeinschrankung gelegenen Tell des
rohrf6rmigen 15     Teiles gr6oer als deren Dampfdruck ist. 10. Verfahren
nach Anspruch 7, wobei die Einschrankung in dem FluB der Emulsion durch den
rohrformi- gen Tell entfernt wird, wenn der Emulsionsdruck in dem
rohrformigen Teil in einen Bereich von 0,35 bis 1,8 kg/cm3 (34,35 - 176,7
kPa) fMllt. 20 11. Verfahren zur Herstellung eines
Fleischemulsionsproduktes mit einem geschichteten, fleischartigen Aussehen
und einer ebensolchen Textur, welches umfalt: Formulieren eines
Fleischgemisches, welches ein Glied aus der Gruppe, welche aus Fleisch,
Fleischne- benproduckten und Gemischen hievon besteht, und Wasser enthdit;
25     Emulgieren des Fleischgemisches; Zusetzen eines trockenen,
proteinhaltigen Materials, welches aus einer Gruppe ausgewlhit ist, welche
aus Weizengluten, Sojabohnenmehl, Sojabohnenproteinkonzentrat,
Sojabohnenproteinisolat, EiweiB, Trockenmagermilch und Gemischen hievon
besteht, in elner Menge von 15 bis 35 Gew.-% der Gesamfformulierung, zu der
Fleischemulsion, wobei die Emulsion ein Verhaltnis von Protein zu Fett von
30     wenigstens 1,5:1 aufweist; Entliften der Fleischemulsion; Zerkleinem
der Fleischemulsion unter Bedingungen, bei welchen die Emulsion auf eine
Temperatur in elnem Bereich von 100- C bis 118' C erhitzt wird; Einflhren
der erhitzten Emulsion, durch Zentrifugalkraft, in einen langgestreckten,
rohrf6rmigen Tell, 35     dessen Lange dafUr ausreicht, daB das Protein in
der Fleischemulsion unter Bildung einer festen Emulsionsmasse koaguliert,
bevor die Fleischemulsion aus dem langgestreckten, rohrformigen Tell
abgezogen wird, wobei innen in der Emulsion In dem rohrf6rmigen Teil
Wasserdampf gebildet wird; periodisches Einspritzen von Wasserdampf, unter
Druck, in die Fleiscshemulsion an einer Stelle, welche zwischen dem
Einlalund dem AuslaBende des Teiles gelegen. ist, wodurch der innen in der
>  40  Emulsion gebildete Wasserdampf und der in die Emulsion eingespritzte
Wasserdampf in dem rohrf6r- migen Tell solche Bedingungen schaffen, welche
eine Schichtbildung in der Fleischemulsion und ein Zerbrechen der
Fleischemulsion zu getrennten StUcken mit einer Vielzahl von deutlichen,
aneinander gebundenen Schichten erleichtem, und Abziehen der Stlcke der
geschichteten Fleischemulsion aus dem rohrf6rmigen Tell. 45 12. Verfahren
nach Anspruch 11, wobel die erhitzte Fleischemulsion in dem rohrformigen
Teil wahrend einer Zeitspanne von einigen s bis zu 3 min zurOckgehalten
wird. 13. Verfahren nach Anspruch 11, wobei Wasserdampf mit einem Druck von
0,3-3 kg/cm2 (29,44-294,4 kPa) 



50     intermittierend in die Fleischemulsion in der umgrenzten
Verarbeitungszone eingespritzt wird. 14. Verfahren nach Anspruch 11, wobel
der FluB der Fleischemulsion durch den rohrf6rmigen Teil an einer oder
mehreren Stellen langs des rohrf6rmigen Teiles eingeschrinkt wird, um die
Emulsion auf einem h6heren Druck als dem Dampfdruck der Emulsion wenigstens
so lange zu halten, bis das Protein in der 55     Emulsion unter Bildung
einer festen Emulsion koaguliert ist. 15. Verfahren nach Anspruch 14, wobei
der FluB der heilen Emulsion in den EinlaR des rohrf6rmigen Teiles derart
eingeschrankt ist, daB die In den rohrf6rmigen Tell eingefUhrte Emulsion
unter einem 13    EP 0 265 740 B1                        111111 11111111
11111 1111 -                                                           ~
~~~~~~~~~~~~~~~~~~~~~~~~~ L  * h6heren Druck als ihrem Dampfdruck steht.
16. Verfahren nach Anspruch 15, wobel die in den rohrf6rmigen Tell
eingefUhrte Emulsion unter einem Druck von 2,0-3,5 kg/cm2 (196,3-343,5 kPa)
steht. s 17. Verfahren nach Anspruch 15, wobei der unter Druck gesetzte
Wasserdampf intermittierend in die Emulsion an elner oder mehreren Stellen
eingespritzt wird, welche zwischen da EinlaB- und dem Anslalende des
rohrformigen Teiles liegen. 1o 1. Verfahren nach Anspruch 15, wobei der
Flu13 der Emulsion durch den rohrf6rmigen Teil an einer Stelle
eingeschrankt wird, welche an einer Stelle zwischen dem EinlaB- und dem
Auslasende des rohrforrmi- gen Teiles gelegen ist, wo das Emulsionsprotein
unter Bildung einer festen Emulsion ausreichend koaguliert ist, so daB der
Emulsionsdruck in dem stromaufwarts von der FlieBbeschrankung gelegene Teil
des rohrformigen Teiles groBer als der Dampfdruck der Emulsion ist. 15 19.
Verfahren nach Anspruch 18, wobei die Einschrankung in dem FluB der
Emulsion durch den rohrf6rmi- gen Tell entfernt wird, wenn der
Emulsionsdruck einen vorbestimmten Wert erreicht hat. 20. Geschichtetes
Fleischemulsionsproduct, welches aus Brocken einer ausgeharteten
Fleischemulsion '-- ~20    besteht, welche Brocken eine Mehrzahl von
deutlichen, getrennten, nebeneinander angeordneten und miteinander unter
Bildung von Brocken mit einer guten, strukturellen Integritit verbundenen
Schichten sowie die Textur und das Aussehen von natUrlichen Fleischbrocken
aufweisen. 21. Das nach dem VerFahren des Anspruches 1 erzeugte Produkt. 25
30 35 40 45 50 55 14    


