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(57) Abstract: The invention provides fabricated fish chunks having the appearance and texture of real fish comprising from
about 75 to about 95% of one or more functional proteins and from about 5 to about 25% other comestible ingredients, wherein
the functional proteins comprise from about 40 to about 95% surimi and from about 0 to about 55% of one or more non-surimi
functional proteins. The fabricated fish chunks have a soft smooth laminar appearance and flaky texture similar to real fish.
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FABRICATED FISH CHUNKS

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to US Provisional Application Serial No. 61/455819 filed
October 27, 2010 and US Provisional Application Serial No. 61/571314 filed June 24, 2011, the

disclosures of which are incorporated herein by this reference.

BACKGROUND OF THE INVENTION
Field of the Invention
[0002) The invention relates generally to fabricated foods and particularly to fabricated fish chunks
having the appearance and texture of real fish.
Description of Related Art

[0003] Methods for making fabricated foods are known in the food industry. Typically, to reduce the
cost of certain food products, often by replacing all or a portion of real meat with meat substitutes, there
has been a demand for fabricated meat that resemble chunks or pieces of real meat in appearance,
texture, and physical structure. Such products are used as a partial or complete replacement for more
expensive real meat chunks in food products such as stews, pot pies, casseroles, canned foods, and pet
foods. Chunky meat products are highly desirable in human and pet foods, both for aesthetic quality
and consumer appeal. These chunky products provide a more economical product that attempts to
simulate real meat chunks in shape, appearance, and texture.

[0004] Early efforts to develop fabricated meat include producing such fabricated meat from
vegetable protein and/or meat sources using extrusion-expansion techniques or other conventional
means. These products are in the form of a uniform, homogeneous mass, but lack the structure, texture,
and appearance of real meat chunks. Therefore, these products are not suitable for use in applications in
which the use of simulated meat chunks is desired. Later efforts were somewhat more successful. An
improvement in fabricated meat is disclosed in US4781939. This patent discloses processing a meat
emulsion under conditions that produce a layered, non-expanded product in the form of chunks or
pieces that simulate real meat chunks in texture, appearance, and consistency. The product is in the
form of distinct chunks or pieces having a plurality of juxtaposed, manually separable meat-like layers
resembling a fibrous chunk of real meat in appearance, texture, and consistency. A further improvement
in fabricated meat fibrous appearance and texture is described in US6379738. The meat emulsion
chunks are suitable for use as a partial or complete replacement for more expensive natural meat chunks
in both human and animal foods. They 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, including pet food products. However, while these methods produced somewhat
acceptable fabricated meat that had the fibrous appearance of pork, beef, and the like, the methods

failed to provide fabricated fish with an acceptable appearance and texture that mimicked real fish.
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[0005] Attempts to produce fabricated fish compositions are described in W02008034063. The
patent application discloses a fabricated fish composition comprising a mixture of fibrous plant protein
and real fish. The fibrous texture of the plant protein component is not characteristic of fish and thus not
an acceptable simulation of real fish. An acceptable simulated fish product when cooked should be
easily separated into layers or flakes that are not interconnected by fibrous strands and should have a
short, soft and non-elastic bite. Other fabricated fish and fabricated meat and methods for making such
are known in the art. For example, US5188854 discloses a process for producing a fabricated seafood
product comprising the steps of mixing chunks of a natural fish and a binder to coat the surfaces of the
chunks with the binder, forming the coated chunks into a desired shape, subjecting the formed, binder-
coated chunks to an elevated temperature to raise the internal temperature of the chunks to a
predetermined level sufficient to cook the chunks and set the binder, and subjecting the formed and
cooked binder coated chunks to pasteurization. US5254352 discloses a fabricated fish fillet or
fabricated fish steak containing fish chunks having a gelled surimi paste between adjacent chunks and
substantially covering the surfaces of the chunks. US5939129 and US6146684 disclose processes for
producing ground fish products or their analogs, which uses, as the main raw material, non-salt ground
fish along with a gel of glucomannan hydrate, or a gel of glucomannan hydrate only. US6736053
discloses an apparatus for automatically producing a paste food product resembling in appearance a
crab's leg meat that causes a sensation of a crab's leg meat upon eating. US6908634 discloses
transglutaminase-coupled vegetable protein compositions and processes for preparing the compositions,
particularly soy fish and meat products and their analogs. US2005008758A1 discloses methods for
preparing fabricated meat by (a) hydrating a textured vegetable protein to form a hydrated textured
vegetable protein; (b) preparing a protein base containing vital wheat gluten, milk-derived protein, and
water; and (c) combining the hydrated textured vegetable protein and the protein base. WO04016097A1
discloses a method of manufacturing a texturised proteinaceous fabricated meat having a relative water
activity of less than about 0.8, comprising proteinaceous materials selected from the group consisting of
defatted soy flour, soy meal, soy concentrate, cereal gluten (in vital or starch containing form) and egg
white powder, edible binding and cross-linking compounds, and a humectant of glycerol and glucose,
and the products thereof. WO04045301A1 discloses a proteinaceous fabricated meat consisting of
particles of internally texturised, proteinaceous extrudate material dispersed in a gelled matrix
composed of ground meat-based and cereal-based materials; wherein the moisture content of said
extrudate and said matrix are different; and wherein the internal texturisation of said extrudate has a
fibrous structure. W02007090916A1 discloses a method for forming myotomes or myosepta in
restructured fish products consisting of joining sheets based on surimi or minced fish using an adhesive
mixture comprising an aqueous dispersion or a powder mixture containing a binder or an adhesive

which uses covalent bonds to join a thermoreversible binder and a white color enhancer.
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{306]  Fabricated fish and methods for making fabricated fish are deseribed in PCT/US2GI0/0011 1,
This fabricated fish has a realistic flaked fish-like appearance and texture however the fish-like texture

is not apparent when larger chunks are examined.

[867]  Unfortunately, known methods for producing fabricated fish result in products that do not
have a realistic fish-like appearance or texture, or enly have a realistic appearance when presented in
smaller pieces. Ther is, therefore a need for a new fabricated fish chunk and methods for making

fabricated fish chunks that truly imitate cooked fish filets and large chunks of cooked fish.

{0807a] Any discussion of the prior art throughout the gpecification should in no way be considered
as an admission that such prior-art is widely known or forms part of conmmon general knowledge in the
field.

{B007h] W 3z an object of the present iwvention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a nseful altemative,
SUMMARY OF THE INVENTION

{0088 [t is-an olject of preforred cmbodiments of the invention to provide fabricated fish chunls

having the sppearance and texture of real fish.

[8009] It is another object of preferred embodiments of the invention to provide methods for making

fabiricated fish chunks having the appearance and texiure of real fish.

[0018] It is another object of preferred embodimentis of the invention to provide blended food

compositions having enbanced palatability.

[0011] M is a further object of preferred embodinients of the invention to provide packages suitable

for containing fabricated fish chunks and for displaying their appearance and texture.

[6011a] According to s first aspect of the present invention, there is provided a fabricated fish chunk
having the appearance and texturg of real fsh comprising from sbout 75 6 dbout 95% of one or more
82 p &
functional proteins and from about 3 to about 25% other comestible ingredients, wherein the functional
] g )
proteins comprise from about 54 to about 100% sorimi and from about § to about 50% of one or more
L

nen-surimi fmnctional proteins, wherein the fabricated fish chunk comprises about 1% to about 15% of

celluione,

[0011b] According to a second aspect of the present invention, there is provided a method for making

fabricated fish chunks comprising:
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creating a mixtwre of (1) ove or more functional proteins in amounts sufficient to produce fabricated
fish chunks comprising from about 73 to about 95% of one or more functional proteins, wherein the
functicnal proteins comprise from shout 3¢ o about 100% wurbmil and Bom about § to about 50% of
one or more non-surindt functionsl proteins; and (2)-other comestible ingredients in amounts sufficient

to produce fabricated fish chunks vomprising from about 5 to about 25% other comestible ingredients;
blending the mixture while increasing the temperature to from about 135 to about 170°C; and

cooling the mixture to a temperature to from about 60 1o about 95°C to produce the fabricated fish

chunks.

[0011c] According to a third aspect of the present invention, there s provided s product made

aceording to the method of the second aspect

{0011d] According to a fourth aspect of the present invention, thers is provided a kit suitable for
administering fabricated fish chunks to an animal conprising separate containers in a single packagpe or
in separate containers in a virtual package, as appropriaie for the kit component, a fabricated fish chunk
having the appearance and texture of real fish comprising from about 75 to about 95% of one or maore
functional proteins and from about § to about 25% other comestible ingredients, wherein the function
proteins comprise from about 50 to about 100% surimi and from about 0 to about 50% of one or more
non-surimi functional proteins, wherein the fabricated fish chunk comprises about 1% to about 15% of

cellulose, and one or more of (1) one or more comestible ingredients or compositions suitable for
consumption by ap animal; {2} wstructions for how to combine the food composition with the
comnestible ingredients or compositions, particularly to produce a blended food composition of the
present invention: (3] one or more probiotics; (4) one or more devices for mixing kit components or
containing the admixture; and (3) instructions for how to use food compositions and other kit

CGIB]pU!’iﬁﬂiS .

{G011e]  According to a fifth aspect of the present invention, there is provided a package comprising a
material suitable for containing fabricated fish chunks conprising from about 75 to about 95% of one
or more functional proteins and from about 5 to about 25% cther conestible ingredicnts, whersin the
fanction proteins comprise from about 50 to about 100% surimi and from about 0 to about 50% of one
or more nen-surimi functional proteine and a label affixed 1o the package containing a word or works,
picture, design, acronym. Slogan, phrase, or other device, or combinations thereof, that indicates that
the contends of the package contain fabricated fish chunks, wherein the fabricated fish chunk comprises

about 1% to about 15% of cellulnss.
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[B013f] Unless the context clearly requires otherwise, throughout the description and the claims, the
words “comprise”, “comprising”, and the like are to be construed in an inclusive sense as opposed to an

exclusive or exhaustive sense; that is to say, in the sense of “including, but not limited to™.

[BOE2]  An embodiment of the invention provides 3 composition comprising from about 75 to about
95% of one or more functional proteins and from about 3 to about 25% other comestible ingredients,
wherein the fonctional proteins comprise from about 50 to about 100% surimi and from about 0 to
about 30% of one or mere non-surimi functional proteins, The fabricated fish chunks are made by
creating a mixture of functional proteins and other comestible ingredients; blending the mixture while
imoregsing the temperature to from about 135 10 about 170°C; and cooling the mixtureto-a tempsrature

to from about 60 to sbout 95°C to producs the fabricated fish chunks.

[0013]  Other and further olyects, features, and advantages of the invention will be readily apparent

tix those skilled in the art.

DETAILED DESCRIPTION OF THE INVENTION
Definitions
{0014}  Thetenn “fabricated fish chunk™ means a fabricated food composition having the appearance

and texture ofreal fish chunks,

[80158]  The term “functional profein” means & protein that affects the siructure and/or appearance of
a product when included as an ingradient in the produt,

The term “surina’ means a fish-based food product obtained from deboned fish flesh which has bean
washed repeatedly then decanted, producing a concentrated stabilized source of myofibrillar proteins in
the form of a paste, to which cryoprotectants are added prior to freezing. Various quality grades (4,

AA, AAX FA KA, SA, RA, KB, etc.) of surimi can be used to producs fabricated fish chunks. Quality

grades are determined by; (1) color/whitensss (brightness), which is directly related 1o
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the amount of washing, and (2) gel strength. The higher the quality grade, the higher the whiteness
value (more washing), and the higher the gel strength measurement due to myofibillar protein
concentration.

[0017] The term “animal” means any animal that could benefit from or enjoy the consumption of the
fabricated fish chunks of the present invention, including various human, avian, bovine, canine, equine,
feline, murine, ovine, or porcine animals.

[0018] The term “companion animal” means domesticated animals such as birds, cats, dogs, ferrets,
hamsters, mice, gerbils, horses, cows, goats, sheep, donkeys, pigs, and the like.

[0019] The term “single package” means that the components of a kit are physically associated in or
with one or more containers and considered a unit for manufacture, distribution, sale, or use. Containers
include, but are not limited to, bags, boxes, cartons, bottles, packages of any type or design‘ or material,
over-wrap, shrink-wrap, affixed components (e.g., stapled, adhered, or the like), or combinations
thereof. A single package may be containers of individual food compositions physically associated such
that they are considered a unit for manufacture, distribution, sale, or use.

[0020]) The term “virtual package” means that the components of a kit are associated by directions
on one or more physical or virtual kit components instructing the user how to obtain the other
components, e.g., in a bag or other container containing one component and directions instructing the
user to go to a website, contact a recorded message or a fax-back service, view a visual message, or
contact a caregiver or instructor to obtain instructions on how to use the kit or safety or technical
information about one or more components of a kit. .

[0021]  All percentages expressed herein are by weight of the composition on an as is basis unless
specifically stated otherwise. The skilled artisan will understand that the term “as is basis” means that
an ingredient’s concentration or percentage in a composition is measured or determined on a weight to
weight basis.

[0022] As used throughout, ranges are used herein in shorthand, so as to avoid having to set out at
length and describe each and every value within the range. Any appropriate value within the range can
be selected, where appropriate, as the upper value, lower value, or the terminus of the range.

[0023]  As used herein and in the appended claims, the singular form of a word includes the plural,
and vice versa, unless the context clearly dictates otherwise. Thus, the references “a”, “an”, and “the”
are generally inclusive of the plurals of the respective terms. For example, reference to “an animal, “a
method”, or “dietary supplement” includes a plurality of such “animals”, “methods”, or “dietary
supplements”. Similarly, the words “comprise”, “comprises”, and “comprising” are to be interpreted
inclusively rather than exclusively. Likewise the terms “include”, “including” and “‘or” should all be
construed to be inclusive, unless such a construction is clearly prohibited from the context. Where used
herein the term “examples,” particularly when followed by a listing of terms is merely exemplary and

illustrative, and should not be deemed to be exclusive or comprehensive.
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[0024] The methods and compositions and other advances disclosed here are not limited to particular
methodology, protocols, and reagents described herein because, as the skilled artisan will appreciate,
they may vary. Further, the terminology used herein is for the purpose of describing particular
embodiments only, and is not intended to, and does not, limit the scope of that which is diéclosed or
claimed.
[0025] Unless defined otherwise, all technical and scientific terms, terms of art, and acronyms used
herein have the meanings commonly understood by one of ordinary skill in the art in the field(s) of the
invention, or in the field(s) where the term is used. Although any compositions, methods, articles of
manufacture, or other means or materials similar or equivalent to those described herein can be used in
the practice of the invention, the preferred compositions, methods, articles of manufacture, or other
means or materials are described herein.
[0026]  All patents, patent applications, publications, technical and/or scholarly articles, and other
references cited or referred to herein are in their entirety incorporated herein by reference to the extent
allowed by law. The discussion of those references is intended merely to summarize the assertions
made therein. No admission is made that any such patents, patent applications, publications or
references, or any portion thereof, are relevant, material, or prior art. The right to challenge the
accuracy and pertinence of any assertion of such patents, patent applications, publications, and other
references as relevant, material, or prior art is specifically reserved.

The Invention
[0027] In one aspect, the invention provides fabricated fish chunks having the appearance and
texture of real fish. The fabricated fish chunks comprise from about 75 to about 95% of one or more
functional proteins and from about 5 to about 25% other comestible ingredients, wherein the functional
proteins comprise from about 40 to about 95% surimi and from about 0 to about 55% of one or more
non-surimi functional proteins. The fish chunks have a smooth laminar appearance and a flaky texture
similar to chunks of real fish.
[0028] In various embodiments, the fabricated fish chunks comprise from about 75 to about 95% of
one or more functional proteins, preferably from about 80 to about 95%, more preferably from about 85
to about 95%; and from about 5 to about 25% other comestible ingredients, preferably from about 5 to
about 20%, more preferably from about 5 to about 15%; wherein the functional proteins comprise from
about 50 to about 100% surimi, preferably from about 70 to about 100%, more preferably from about
90 to about 100%; and from about 0 to about 50% of one or more non-surimi functional proteins,
preferably from about O to about 30%, more preferably from about 0 to about 10%. In some preferred
embodiments the fabricated fish chunks comprise from about 2 to about 10% of one or more non-surimi
functional proteins, more preferably from about 3 to about 7%.
[0029] Methods and fish useful for making surimi are known to skilled artisans. Almost any type of

comestible fish can be used to make surimi. In some embodiments, the types of fish used to make
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surimi are one or more selected from Alaska Pollock, Bigeyes, Big-head Pennah Croaker, Cod, Golden
Threadfin Bream, Milkfish, North Pacific Hake, Arrowtooth Flounder, Swordfish, Tilapia, and various
shark species. In a preferred embodiment, the types of fish used to make surimi are one or more
selected from Alaska Pollock, North Pacific Hake and Arrowtooth Flounder.

[0030] Any functional protein that is capable of producing a gel and that is compatible with surimi
can be used to produce the fabricated fish chunks. In various embodiments, the functional protein is
selected from egg white protein, milk protein concentrate, sodium caseinate, wheat gluten, soy isolate
protein, plasma protein, non-surimi fish protein, and other types of white or light colored meat protein, and
combinations thereof. In a preferred embodiment, the functional protein is wheat gluten, soy isolate, or
combinations thereof.

[0031] In some embodiments, the non-surimi fish protein is one or more selected from salmon, tuna,
white fish, mackerel, snapper, grouper, herring, and catfish. In a preferred embodiment, the non-surimi
fish protein is one or more selected from salmon and tuna.

[0032] In various embodiments, the fabricated fish chunks comprise from about 1 to about 15% non-
surimi fish protein, preferably from about 2 to about 10%, more preferably from about 3 to about 6%.
[0033] In some embodiments, the other types of white or light colored meat protein is selected from
chicken, turkey, pork, rabbit, and combinations thereof. In a preferred embodiment, the other types of
white or light colored meat protein is one or more selected from chicken and turkey.

[0034] In various embodiments, the fabricated fish chunks comprise from about 1 to about 30%
other types of white or light colored meat protein, preferably from about 5 to about 25%, and more
preferably from about 8 to about 20%. Any such meat protein compatible with the surimi, functional
proteins, and optional non-surimi fish protein can be used. Preferably, the white or light colored meat
protein is turkey or chicken, more preferably chicken.

[0035] In various embodiments, the fabricated fish chunks comprise combinations of non-surimi fish
protein and other types of white or light colored meat protein. The combination generally comprise
from about 10 to about 90% non-surimi fish protein and from about 90 to about 10% white or light
colored meat protein.

[0036] The fabricated fish chunks comprise other comestible ingredients. In various embodiments,
the fabricated fish chunks comprise from about 5 to about 25% other comestible ingredients, preferably
from about 5 to about 20%, more preferably from about 5 to about 15%. The other comestible
ingredients can be any material compatible with the functional proteins and capable of forming the
fabricated fish chunks of the present invention. Preferably the other comestible ingredients are animal,
plant or vegetable matter. In some embodiments, the other comestible ingredients are fiber, fat,
carbohydrate, meal, or combinations thereof.

[0037] Any fiber that is compatible with the functional proteins and capable of forming the

fabricated fish chunks of the present invention can be used. In some embodiments the fiber is wheat
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bran, comn bran, rice bran, oat bran, fruit/citrus pulp, beet pulp, inulin, carboxymethyl cellulose and
gums such as guar, xanthan, carrageenan, locust bean, etc., or combinations thereof.

[0038] Any fat that is compatible with the functional proteins and capable of forming the fabricated
fish chunks of the present invention can be used. In some embodiments the fat is one or more
polyunsaturated fatty acids such as omega-3 fatty acids and omega-6 fatty acids. In one embodiment the
fat is fish oil, preferably deodorized fish oil.

[0039]  Any carbohydrate that is compatible with the functional proteins and capable of forming the
fabricated fish chunks of the present invention can be used. In some embodiments the carbohydrate is a
combination of simple sugars (glucose, fructose, sucrose, lactose, etc.) with other carbohydrate sources
(cereal flours, wheat, com, rice, etc.). In some embodiments the carbohydrate is maltodextrin or
polydextrose.

[0040] Any meal that is compatible with the functional proteins and capable of forming the
fabricated fish chunks of the present invention can be used. In some embodiments the meal is fish meal,
poultry meal or any meal made from a mammal. In some embodiments the meal is made from salmon,
tuna, whitefish, or combinations thereof. In some embodiments, fish protein hydrolysate may also be
used.

[0041]  In various embodiments, the fabricated fish chunks comprise from about 1 to about 10% fat,
preferably from about 2 to about 8%, more preferably from about 3 to about 7%.

[0042] In various embodiments, the fabricated fish chunks further comprise cellulose. In some
embodiments, the fabricated fish chunks comprise from about 1 to about 15% cellulose, preferably
from about 2 to about 10%, more preferably from about 3 to about 7%. '

[0043] In various embodiments, the fabricated fish chunks further comprise added water to obtain
optimal moisture content. In some embodiments, the fabricated fish chunks comprise from about 1 to
about 20% added water, preferably from about 5 to about 15%, more preferably from about 6 to about
10%.

. [0044] In some embodiments the fabricated fish chunks have a moisture content from about 60 to
about 70%, preferably from about 62 to about 68%, more preferably, from about 64 to about 66%.
[0045] In one embodiment, the fabricated fish chunks comprise from about 75 to about 95% of one
or more functional proteins, from about 2 to about 10% fat, and from about 1 to about 5% cellulose,
wherein the functional proteins comprise from about 50 to about 100% surimi and from about 0 to 50%
of one or more non-surimi functional proteins.

[0046] In another embodiment, the fabricated fish chunks comprise from about 80 to about 95% of
one or more functional proteins, from about 3 to about 10% fat, and from about 2 to about 10%
cellulose, wherein the functional proteins comprise from about 90 to about 100% surimi and from about

0 to about 10% of one or more non-surimi functional proteins.
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[0047] In another embodiment, the fabricated fish chunks comprise from about 80 to about 96% of
one or more functional proteins, from about 2 to about 10% cellulose, and from about 2 to about 10%
fat, where in the functional proteins comprise from about 85 to about 95% surimi and from about 5 to
about 15% of one or more non-surimi functional proteins.

[0048] In another embodiment, the fabricated fish chunks comprise from about 80 to about 88% of
one or more functional proteins, from about 2 to about 5% fat, and from about 10 to about 15% added
water, wherein the functional proteins comprise from about 50 to about 70% surimi and from about 30
to about 50% of one or more non-surimi functional proteins.

[0049] In another embodiment, the fabricated fish chunks comprise from about 84 to about 93% of
one or more functional proteins, from about 2 to about 6% fat and from about 5 to about 8% added
water, wherein the functional proteins comprise from about 70 to about 90% surimi and from about 10
to about 30% of one or more non-surimi functional proteins.

[0050] In another aspect, the invention provides dried fabricated fish pieces. In one embodiment, the
dried fabricated fish pieces comprise from about 75 to about 95% of one or more functional proteins and
from about 5 to about 25% other comestible ingredients, wherein the functional proteins comprise from
about 40 to about 95% surimi and from about 0 to about 55% of one or more non-surimi functional
proteins; and having a moisture content from about 1 to about 10%, preferably from about 2 to about
8%, more preferably from about 3 to about 7%, most preferably about 5%.

[0051] The dried fabricated fish pieces of the present invention can have various sizes and shapes,
including but not limited to chunks and flakes having many different sizes and shapes.

[0052] In one embodiment, the dried fabricated fish pieces are dried fabricated fish chunks. In one
embodiment, the dried fabricated fish chunks comprise from about 75 to about 95% of one or more
functional proteins and from about 5 to about 25% other comestible ingredients, wherein the functional
proteins comprise from about 40 to about 95% surimi and from about 0 to about 55% of one or more
non-surimi functional proteins; and having a moisture content from about 1 to about 10%, preferably
from about 2 to about 8%, more preferably from about 3 to about 7%, most preferably about 5%.

[0053] In another embodiment, the dried fabricated fish pieces are dried fabricated fish flakes. In one
embodiment, the dried fabricated fish flakes comprise from about 75 to about 95% of one or more
functional proteins and from about 5 to about 25% other comestible ingredients, wherein the functional
proteins comprise from about 40 to about 95% surimi and from about 0 to about 55% of one or more
non-surimi functional proteins; and having a moisture content from about 1 to about 10%, preferably
from about 2 to about 8%, more preferably from about 3 to about 7%, most preferably about 5%.

[0054] In another aspect, the invention provides a method for making fabricated fish chunks
comprising: creating a mixture of (1) one or more functional proteins in amounts sufficient to produce
fabricated fish chunks comprising from about 75 to about 95% of one or more functional proteins;

wherein the functional proteins comprise from about 50 to about 100% surimi and from about O to
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about 50% of one or more non-surimi functional proteins; and (2) other comestible ingredients in
amounts sufficient to produce fabricated fish chunks comprising from about S to about 25% other
comestible ingredients; blending the mixture while increasing the temperature to from about 135 to
about 170°C, preferably from about 140 to about 160°C, more preferably from about 145 to about
155°C; and cooling the mixture to a temperature to from about 60 to about 95°C, preferably from about
65 to about 80°C, more preferably from about 70 to about 75°C, to produce the fabricated fish chunk.
Generally, the mixture of surimi and non-surimi functional proteins, other comestible ingredients and
any optional ingredients, are mixed until homogeneous before blending and heating the mixture.

[0055] In some embodiments, the method for making fabricated fish chunks comprise (1) mixing
surimi in a mixer while heating it with injected steam; (2) adding non-surimi functional proteins, other
comestible ingredients and any other ingredients to the mixer while coritinuously mixing and heating to
create a dough; (3) pumping the dough into an emulsifier and heating it under pressure; and (4) cooling
the dough in a heat exchanger.

[0056]  The resulting fabricated fish chunks have a realistic flaked fish-like appearance and texture.
[0057] In some embodiments, the methods for making fabricated fish chunks comprise (1) creating a
meat emulsion; (2) mixing surimi in a mixer while heating it with injected steam; (3) adding the meat
emulsion to the mixer while continuously mixing; (4) adding non-surimi functional proteins, other
comestible ingredients and any other ingredients to the mixer while continuously mixing and heating to
create a dough; (3) pumping the dough into an emulsifier and heating it under pressure; and (4) cooling
the dough in a heat exchanger. The resulting fabricated fish chunks have a realistic flaked fish-like
appearance and texture.

(0058] In some embodiments, the dough is heated in the emulsifier at a temperature from about 135
to about 170°C, preferably from about 140 to about 160°C, more preferably from about 145 to about
155°C, at pressures from about 60 to about 90 psi, preferably from about 65 to about 80 psi, more
preferably from about 70 to about 75 psi. In some embodiments, the heated dough is cooled in a heat
exchanger using a countercurrent flow of water having a temperature range from about 15 to about
45°C, preferably from about 20 to about 35°C, more preferably from about 25 to about 30°C. In other
embodiments, the heated dough is cooled in a heat exchanger with multiple cooling zones wherein the
water temperature at the inlet of all zones is from about 40 to about 65°C, preferably from about 45 to
about 60°C, more preferably from about 48 to about 56°C.

[0059] In some embodiments, the methods for making fabricated fish chunks comprise (1) mixing
surimi in a mixer while heating it with injected steam; (2) adding non-surimi functional proteins, other
comestible ingredients and any other ingredients to the mixer while continuously mixing and heating to
create a dough; (3) pumping the dough into an extrusion device then depositing onto a belt/conveyor,
which can then be heated via wet heat, for example using a steam oven or dome, or dry heat, for

example using an impingement oven, for a predetermined residence time from about 1 to about 15
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minutes, preferably from about 4 to about 6 minutes, until sufficient gelling/coagulation has occurred;
and (4) cooling the product sufficiently to allow subsequent size-reduction into suitable fish-like pieces.
[0060] In some embodiments, the methods for making fabricated fish chunks comprise (1) mixing
surimi in a mixer while heating it with injected steam; (2) adding non-functional functional proteins,
other comestible ingredients and any other ingredients to the mixer while continuously mixing and
heating to create a dough; (3) pumping the dough into an extruder and heating it under pressure; and (4)
cooling the dough. The resulting fabricated fish chunks have a realistic flaked fish-like appearance and
texture.

[0061] In some embodiments, the methods for making fabricated fish chunks comprise (1) creating a
meat emulsion; (2) mixing surimi in a mixer while heating it with injected steam; (3) adding the meat
emulsion to the mixer while continuously mixing; (4) adding non-surimi functional proteins, other
comestible ingredients and any other ingredients to the mixer while continuously mixing and heating to
create a dough; (3) pumping the dough into an extruder and heating it under pressure; and (4) cooling
the dough. The resulting fabricated fish chunks have a realistic flaked fish-like appearance and texture.
[0062] In some embodiments, the dough is heated in a extruder with a temperature from about 140
to about 165°C, preferably from about 145 to about 160°C, more preferably from about 148 to about
155°C, at pressures from about 225 to about 375 psi, preferably from about 235 to about 350 psi, more
preferably from about 250 to about 320 psi. In some embodiments the heated dough is cooled using
multiple cooling dies. In some embodiments the water in the first cooling zone is from about 135 to
about 165°C, preferably from about 140 to about 150°C, more preferably from about 145 to about
155°C. The water in each subsequent cooling die is reduced by about 10 to about 20°C resulting in a
water temperature in the final cooling die from about 25 to about 55°C, preferably from about 40 to
about 50°C, more preferably from about 35 to about 45°C.

[0063] In some embodiments, the meat emulsion is made by mixing one or more ingredients
selected from fish frames, poultry carcass, and poultry viscera. Optionally, fish oil, cellulose, colorants,
vitamins, and minerals can be added to the meat emulsion.

[0064] In another aspect, the invention provides a method for making dried fabricated fish pieces. In
one embodiment, the method comprises: creating a mixture of (1) one or more functional proteins in
amounts sufficient to produce fabricated fish chunks comprising from about 75 to about 95% of one or
more functional proteins, wherein the functional proteins comprise from about 50 to about 100% surimi
and from about 0 to about 50% of one or more non-surimi functional proteins; and (2) other comestible
ingredients in amounts sufficient to produce fabricated fish chunks comprising from about 5 to about
25% other comestible ingredients; blending the mixture while increasing the temperature to from about
135 to about 170°C; cooling the mixture to a temperature to from about 60 to about 95°C to produce the
fabricated fish chunks; and drying the fabricated fish chunks at a temperature from about 90 to about
275°C, preferably from about 150 to about 235°C, more preferably from about 160 to about 190°C; and
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for a time period from about 10 to about 50 minutes, more preferably from about 20 to about 40
minutes, more preferably from about 25 to about 35 minutes.

[0065] In one embodiment, the fabricated fish chunks are formulated to provide complete and
balanced nutrition for an animal, preferably a companion animal, according to standards established by
the Association of American Feed Control Officials (AAFCO). In other embodiments, the fabricated
fish chunks are formulated as a snack, treat, toy, chew, or similar composition. In preferred
embodiments, the fabricated fish chunks are formulated for felines, particularly as a complete and
balanced food.

[0066] In another aspect, the invention provides products made according to the methods of the
invention.

[0067] In another aspect, the invention provides blended food compositions comprising (1)
fabricated fish chunks comprising from about 75 to about 95% of one or more functional proteins and
from about 5 to about 25% other comestible ingredients, wherein the functional proteins comprise from
about 50 to about 100% surimi and from about 0 to about 50% of one or more non-surimi functional
proteins and (2) one or more other comestible ingredients or compositions. The comestible ingredient or
composition can be any comestible ingredient or composition compatible with the fabricated fish
chunks. Preferably, the comestible composition is one or more dry kibbles suitable for consumption by
companion animals, preferably dogs and cats. Preferably the comestible ingredient or composition is
selected from the group consisting of extruded kibbles, baked kibbles, extruded treats, and baked treats.
In another embodiment, the fabricated fish chunks are dried fabricated fish pieces having a moisture
content from about 1 to about 10%, preferably from about 2 to about 8%, more preferably from about 3
to about 7%, most preferably about 5%.

[0068] In some embodiments, the comestible ingredients or compositions have a moisture content of
about 12% or less and an Aw of about 0.65 or less.

[0069] In other embodiments, the comestible ingredient or composition is a wet pet food or an
intermediate moisture pet food. Such foods are known to skilled artisans.

[0070] The blended food compositions of the invention comprise any suitable amount of the
fabricated fish chunks or dried fabricated fish pieces of the invention. Generally, the fabricated fish
chunks or dried fabricated fish pieces comprise from about 1 to about 99% for the blended food
composition, preferably from about 5 to about 99%, more preferably from about 5 to about 95%. The
blended food compositions have enhanced palatability for animals that prefer the taste of fish compared
to food compositions comprising the comestible food ingredients or compositions alone.

[0071] In one embodiment, the blended food compositions are formulated to provide “complete and
balanced” nutrition for an animal, preferably a companion animal, according to standards established by
the Association of American Feed Control Officials (AAFCO). In another embodiment, the food

composition is a pet food composition.
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[0072] In various embodiments, the animal is a companion animal, preferably a dog or a cat, more
preferably a cat.

[0073] In various embodiments, the food compositions contain one or more probiotics. In other
embodiments, the food compositions contain (1) one or more killed or inactivated probiotics, (2)
components of the killed or inactivated probiotics that promote health benefits similar to or the same as
the live probiotics, or (3) combinations thereof. The probiotics or their components can be integrated
into the food compositions (e.g., uniformly or non-uniformly distributed in the composition) or applied
to the food compositions (e.g., topically applied with or without a carrier). In one embodiment, the
probiotics are encapsulated in a carrier. Typical probiotics include, but are not limited to, probiotic
strains selected from Lactobacilli, Bifidobacteria, or Enterococci, e.g., Lactobacillus reuteii,
Lactobacillus acidophilus, Lactobacillus animalis, Lactobacillus ruminis, Lactobacillus johnsonii,
Lactobacillus casei, Lactobacillus paracasei, Lactobacillus rhamnosus, Lactobacillus fermentum, and
Bifidobacterium sp., Enterococcus faecium and Enterococcus sp. In some embodiments, the probiotic
strain is selected from the group consisting of Lactobacillus reuteri (NCC2581; CNCM 1-2448),
Lactobacillus reuteri (NCC2592; CNCM 1-2450), Lactobacillus rhamnosus (NCC2583; CNCM I-
2449), Lactobacillus reuteri (NCC2603; CNCM 1-2451), Lactobacillus reuteri (NCC2613; CNCM I-
2452), Lactobacillus acidophilus (NCC2628; CNCM 1-2453), Bifidobacterium adolescentis (e.g.,
NCC2627), Bifidobacterium sp. NCC2657 or Enterococcus faecium SF68 (NCIMB 10415). The food
compositions contain probiotics in amounts sufficient to supply from about 10* to about 10"
cfu/animal/day, preferably from 10° to about 10" cfu/animal/day, more preferably from 107 to 10'°
cfu/animal/day. When the probiotics are killed or inactivated, the amount of killed or inactivated
probiotics or their components should produce a similar beneficial effect as the live microorganisms.
Many such probiotics and their benefits are known to skilled artisans, eg., EP1213970B1,
EP1143806B1, US7189390, EP1482811B1, EP1296565B1, and US6929793. In a preferred
embodiment, the probiotic is Enterococcus faecium SF68 (NCIMB 10415).

[0074] In various embodiments, the food compositions contain one or more prebiotics, e.g., fructo-
oligosaccharides, gluco-oligosaccharides, galacto-oligosaccharides, isomalto-oligosaccharides, xylo-
oligosaccharides, soybean oligosaccharides, lactosucrose, lactulose, and isomaltulose. In one
embodiment, the prebiotic is chicory root, chicory root extract, inulin, jerusalem artichoke, or
combinations thereof. Generally, prebiotics are administered in amounts sufficient to positively
stimulate the healthy microflora in the gut and cause these “good” bacteria to reproduce. Typical
amounts are from about one to about 10 grams per serving or from about 5% to about 40% of the
recommended daily dietary fiber for an animal. The probiotics and prebiotics can be made part of the
composition by any suitable means. Generally, the agents are mixed with the composition or applied to
the surface of the composition, e.g., by sprinkling or spraying. When the agents are part of a kit, the

agents can be admixed with other materials or in their own package. Typically, the food composition
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contains from about 0.2 to about 10% prebiotic, preferably from about 0.3 to about 7%, more preferably
from about 0.5 to 5%, on a dry matter basis.

[0075] In various embodiments, the food compositions contain a combination of one or more
probiotics and one or more prebiotics.

[0076] In certain embodiments, the fabricated fish chunks further comprise colorants that modify the
color of the fabricated fish chunks. In some embodiments, the colorants alter the color of the fabricated
fish chunks by making the fabricated fish chunks lighter in color, particularly mimicking the white
color of many real fish or surimi. In others, the colorants alter the color of the fabricated fish chunks by
making the fabricated fish chunks mimic the color of a particular fish, e.g., salmon (pinkish orange) or
tuna (redish). Colorants include, but are not limited to, compounds such as titanium dioxide or iron
oxides; sodium caseinate, natural colorants such as annatto, cochineal, paprika, beet powder, saffron,
grape skin extract, turmeric and carotenoids; colorants approved by the Federal Food, Drug & Cosmetic
(FD&C) Act (FD&C Colorants) for use in food products; or combinations thereof. The amount for a
particular colorant will vary depending on the colorant selected. Selection of such amounts is within the
scope of a skilled artisan.

[0077] In various embodiments, the fabricated fish chunks comprise additional ingredients such as
vitamins, minerals, amino acids, nucleic acids, fillers, palatability enhancers, binding agents, flavors,
stabilizers, emulsifiers, sweeteners, colorants, buffers, salts, coatings, condiments, preservatives,
prebiotics, probiotics, drugs, medicaments, medications, and the like known to skilled artisans. Non-
limiting examples of supplementary minerals include calcium, phosphorous, potassium, sodium, iron,
chloride, boron, copper, zinc, magnesium, manganese, iodine, selenium, and the like. Non-limiting
examples of supplementary vitamins include vitamin A, any of the B vitamins, vitamin C, vitamin D,
vitamin E, and vitamin K, including various salts, esters, or other derivatives of the foregoing.
Additional dietary supplements may also be included, for example, any form of niacin, pantothenic acid,
inulin, folic acid, biotin, amino acids, and the like, as well as salts and derivatives thereof. Stabilizers
include substances that tend to increase the shelf life of the composition such as preservatives,
synergists and sequestrants, packaging gases, emulsifiers, thickeners, gelling agents, and humectants.
Examples of emulsifiers and/or thickening agents include gelatin, cellulose ethers, starch, starch esters,
starch ethers, and modified starches. Selection of the ingredients and their amounts is known to skilled
artisans. Specific amounts for each additional ingredient will depend on a variety of factors such as the
ingredient included in the composition; the species of animal; the animal’s age, body weight, general
health, sex, and diet; the animal’s consumption rate; the purpose for which the food composition is
being administered to the animal; and the like. Therefore, the component and ingredient amounts may
vary widely and may deviate from the preferred proportions described herein.

[0078] In a further aspect, the invention provides kits suitable for administering the fabricated fish

chunks of the invention to an animal. The kits comprise in separate containers in a single package or in
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separate containers in a virtual package, as appropriate for the kit component, fabricated fish chunks
comprising from about 75 to about 95% of one or more functional proteins and from about 5 to about
25% other comestible ingredients, wherein the functional proteins comprise from about 50 to about
100% surimi and from about 0 to about 50% of one or more non-surimi functional proteins and one or
more of (1) one or more comestible ingredients or compositions suitable for consumption by an animal;
(2) instructions for how to combine the food composition with the comestible ingredients or
compositions, particularly to produce a blended food composition of the present invention; (3) one or
more probiotics; (4) one or more devices for mixing kit components or containing the admixture; and
(5) instructions for how to use food compositions and other kit components; particularly to enhance the
palatability of comestible ingredients or compositions, to promote gastrointestinal health using the
probiotics, or to use the devices to prepare and serve the food compositions. In one embodiment, the
food composition in the kit further comprises one or more other comestible ingredients or compositions
suitable to from a blended food composition as described herein. In another embodiment, the fabricated
fish chunks are dried fabricated fish pieces having a moisture content from about 1 to about 10%,
preferably from about 2 to about 8%, more preferably from about 3 to about 7%, most preferably about
5%.

[0079] When the kit comprises a virtual package, the kit is limited to instructions in a virtual
environment in combination with one or more physical kit components. The kit contains food
compositions and other components. Typically, the food compositions and the other suitable kit
components (e.g., comestible ingredients) are admixed just prior to consumption by an animal. The kits
may contain the kit components in any of various combinations and/or mixtures. In one embodiment,
the kit contains a container comprising a food composition of the invention and a container comprising
one or more other comestible ingredients or compositions, e.g., pet food kibbles. The kit may contain
additional items such as a device for mixing kit components or a device for containing the admixture,
e.g., a spoon and/or a food bowl. In another embodiment, the food compositions are mixed with
additional nutritional supplements such as vitamins and minerals that promote good health in an animal.
[0080] In one aspect, the invention provides a means for communicating information about or
instructions for one or more of (1) using fabricated fish chunks comprising from about 75 to about 95%
of one or more functional proteins and from about 5 to about 25% other comestible ingredients, wherein
the functional proteins comprise from about from about 50 to about 100% surimi, and from about 0 to
about 50% of one or more non-surimi functional proteins as a substitute for real fish; (2) providing
information about the fabricated fish chunk; and (3) administering the fabricated fish chunk to an
animal, the means comprising a document, digital storage media, optical storage media, audio
presentation, or visual display containing the information or instructions. In one embodiment, the

fabricated fish chunks are dried fabricated fish pieces having a moisture content from about 1 to about
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10%, preferably from about 2 to about 8%, more preferably from about 3 to about 7%, most preferably
about 5%.
[0081] In one embodiment, the means for communicating are selected from the group consisting of a
displayed website, a visual display kiosk, a brochure, a product label, a package insert, an
advertisement, a handout, a public announcement, an audiotape, a videotape, a DVD, a CD-ROM, a
computer readable chip, a computer readable card, a computer readable disk, a USB device, a FireWire
device, a computer memory, and any combination thereof.
In one aspect, the invention provides a package comprising a material suitable for containing fabricated
fish chunks comprising from about 75 to about 95% functional proteins and from about 5 to about 25%
other comestible ingredients, wherein the functional proteins comprise from about 50 to about 100%
surimi, and from about 0 to about 50% of one or more non-surimi functional proteins and a label
affixed to the package containing a word or works, picture, design, acronym. Slogan, phrase, or other
device, or combinations thereof, that indicates that the contents of the package contain fabricated fish
chunks. In one embodiment, the fabricated fish chunks are dried fabricated fish pieces having a
moisture content from about 1 to about 10%, preferably from about 2 to about 8%, more preferably
from about 3 to about 7%, most preferably about 5%.
[0082] In one embodiment, the package further comprises a word or words, picture, design, acronym,
slogan, phrase, or other design, or combination thereof, that indicates the fabricated fish chunk has one
or more of (1) an appealing fish-like appearance, (2) an appealing fish-like texture, (3) a nutrient profile
that is the same as or similar to real fish, and (4) a formulation that provides “complete and balanced”
nutrition for an animal.
[0083] In one embodiment, the package further comprises a window that permits the fabricated fish
chunks to be viewed. In another embodiment, the window is a transparent portion of the packaging
material.

EXAMPLES
[0084] The invention can be further illustrated by the following examples, although it will be
understood that the examples are included merely for purposes of illustration and are not intended to
limit the scope of the invention unless otherwise specifically indicated.

Example 1

[0085] 408.23 kg of fabricated fish chunks were made based upon the formulation shown in Table 1.
A frozen surimi block was run though a grinder with 0.25 inch plate. The ground surimi was mixed in a
blender while steam was injected until the surimi temperature reached 15°C. Once the surimi reached
15°C, and with continuous mixing, the other ingredients were added and mixed for an additional 5-6
minutes to form a dough. The dough had a moisture content of 64.82% which was measured using a
CEM SMART trac™ (CEM Corp., Matthews, N.C.) fat and moisture analyzer. The dough was pumped

using a stuffer at 13.61 kg/min into an emulsifier. The pressure at the discharge end of the emulsifier
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was controlled with a high pressure pump within a pressure range of 74-80 psi. This pressure along
with the mechanical shear of the emulsifier resulted in a temperature increase of the emulsified
dough to a range of 149-153°C. The emulsified dough was then cooled to less than 100°C in a heat
exchanger using a countercurrent flow of water. The water temperature at the inlet of the heat
exchanger was in the range of 25-30°C and it exited the heat exchanger at a temperature range of 55-
60°C. The cooled product exited the heat exchanger in large slabs approximately 8-10 inches long
exhibiting a smooth laminar appearance. The resulting fabricated fish chunks had a smooth laminar

appearance and a translucent color.

Table 1

Ingredient Weight (kg) %
Surimi, Pollock Grade AA 338.83 83.00%
Salt Non lodized 4.08 1.00%
Wheat Gluten Vital 30.62 7.50%
Fish Oil 28.58 7.00%
Cellulose Solka-Floc® LD 6.12 1.50%
Total 408.23 100.00%

Example 2
[0086]
according to the method of Example 1. The dough had a moisture content of 65.15% which was
measured using a CEM SMART trac™ (CEM Corp., Matthews, N.C.) fat and moisture analyzer. The

408.23 kg of fabricated fish chunks were made based upon the formulation shown in Table 2

resulting fabricated fish chunks had a smooth laminar appearance and had a translucent appearance and

brightness factor which was even more pronounced than Example 1.

Table 2
Ingredient Weight (kg) %
Surimi, Pollock Grade AA 342.92 84.00%
Salt Non lodized 4.08 1.00%
Fish Oil 30.62 7.50%
Cellulose Solka-Floc® LD 26.53 6.50%
Tricalcium Phosphate 4.08 1.00%
Total 408.23 100.00%
Example 3

[0087]

frozen surimi block was run though a grinder with 13 mm plate. The ground surimi was mixed in a

400 kg of fabricated fish chunks were made based upon the formulation shown in Table 3. A

mixer while steam was injected until the surimi reached a minimum temperature of 2°C. Once the
surimi reached a minimum temperature of 2°C, and with continuous mixing, the other ingredients were
added. Steam injection was stopped once a temperature in the range of 8-20°C was achieved. Total mix
time was 10-13 minutes. The dough had a moisture content of 65-66% which was measured using a

CEM SMART trac™ fat and moisture analyzer. The dough was pumped using a stuffer at 680-690
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kg/hr into an emulsifier. The pressure at the discharge end of the emulsifier was controlled with a high
pressure pump within a pressure range of 71-88 psi. This pressure along with the mechanical shear of
the emulsifier resulted in a temperature increase of the emulsified dough to a range of 149-155°C. The
emulsified dough was then cooled to less than 100°C in a heat exchanger with four cooling zones. The
water temperature at the inlet of the heat exchanger for all four zones was in the range of 52-56°C. The
exit temperature for the water in cooling zone 1 was 79-91°C. The exit temperature of the water in
cooling zone 2 was 66—75°C. The exit temperature of the water in cooling zone 3 was 63-70°C. The
exit temperature of the water in cooling zone 4 was 56-60°C. The cooled product exited the heat
exchanger with a temperature range of 74-95°C in large slabs approximately 8-10 inches long
exhibiting a smooth laminar appearance. The resulting fabricated fish chunks had a smooth laminar

appearance and a translucent color.

Table 3
Ingredient Weight (kg) %
Surimi, Pollock Grade AA 358.4 89.60%
Salt Non lodized 3.6 0.90%
Dried Egg White 4.36 1.09%
Milk Protein Concentrate 15.32 3.83%
Sodium Caseinate 24 0.60%
Fish Oil 15.92 3.98%
Total 400 100.00%
Example 4

[0088] 400 kg of fabricated fish chunks were made based upon the formulation shown in Table 4.
First, a meat emulsion was made using frozen fish frames (38.8 kg), frozen poultry carcass and viscera
(147.78 kg), fish oil (6.01 kg), vitamin & minerals (1.85 kg), sodium nitrite (1.55 kg), cellulose Solka
Floc® LD (International Fiber Corp., North Tonawanda, N.Y.) (1.51 kg), titanium dioxide (1.56 kg),
and sodium tripolyphosphate (0.93 kg). The frozen fish and poultry were ground using a grinder with a
12 mm plate. The ground meats were then mixed with the other ingredients in a mixer for 3 minutes.
The mixture was then pumped through an emulsifier. The meat emulsion had a final temperature range
of 10-15°C.

[0089] A frozen surimi block was run though a grinder with 12 mm plate. The ground surimi was
mixed in a mixer while steam was injected until the surimi reached a minimum temperature of 2°C.
Once the surimi reached a minimum temperature of 2°C, and with continuous mixing, 101.87 kg of the
meat emulsion was added. After mixing for 1-2 minutes the other ingredients were added. Steam
injection was stopped once a temperature in the range of 8-20°C was achieved. Total mix time was 10-
13 minutes. The dough had a moisture content of 62-64% which was measured using a CEM SMART
trac™ fat and moisture analyzer. The dough was pumped using a stuffer at 625-635 kg/hr into an

emulsifier. The pressure at the discharge end of the emulsifier was controlled with a high pressure
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pump within a pressure range of 70-80 psi. This pressure along with the mechanical shear of the
emulsifier resulted in a temperature increase of the emulsified dough to a range of 149 -155°C. The
emulsified dough was then cooled to less than 100°C in a heat exchanger with four cooling zones. The
water temperature at the inlet for all four zones was in the range of 48-52°C. The exit temperature for
the water in cooling zone 1 was 65-75°C. The exit temperature of the water in cooling zone 2 was 60—
70°C. The exit temperature of the water in cooling zone 3 was 55-65°C. The exit temperature of the
water in cooling zone 4 was 55— 60°C. The cooled product exited the heat exchanger with a
temperature range of 70-95°C in large slabs approximately 8—10 inches long exhibiting a smooth

laminar appearance. The resulting fabricated fish chunks had a smooth laminar appearance and a

translucent color.
Table 4

Ingredient Weight (kg) %

Surimi Pollock Grade AA 179.19 44.7975%
Frozen Fish Frames 19.76 4.9400%
Frozen Poultry Carcass and Viscera 75.28 18.8200%
Vitamin & Minerals 0.94 0.2350%
Sodium Nitrite 0.79 0.1975%
Cellulose Solka-Floc® LD 0.77 0.1925%
Titanium Dioxide 0.80 0.2000%
Sodium Tripolyphosphate _ 0.48 0.1200%
Salt 1.80 0.4500%
Egg White 2.99 0.7475%
Soy Protein Isolate 7.66 1.9150%
Milk Protein Concentrate 7.66 1.9150%
Sodium Caseinate 1.20 0.3000%
Fish Oil 11.02 2.7550%
Wheat Gluten Vital 34.00 8.5000%
Water 55.66 13.9150%
Total 400.00 100.000%

Example 5

[0090] 200 kg of fabricated fish chunk s were made based upon the formulation shown in Table 5.
[0091]  First, a meat emulsion was made using frozen fish frame (38.8 kg), frozen poultry carcass
and viscera (147.78 kg), fish oil (6.01 kg), vitamin & minerals (1.85 kg), sodium nitrite (1.55 kg),
cellulose Solka-Floc® LD (1.51 kg), titanium dioxide (1.56 kg), and sodium tripolyphosphate (0.93
kg). The frozen fish and poultry were ground using a grinder with a 12 mm plate. The ground meats
were then mixed with the other ingredients in a mixer for 3 minutes. This mixture was then pumped
through an emulsifier. The meat emulsion had a final temperature range of 10~15°C.

[0092] A frozen surimi block was run though a grinder with 12 mm plate. The ground surimi was

mixed in a mixer while steam was injected until the surimi reached a minimum temperature of 2°C.
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Once the surimi reached a minimum temperature of 2°C, and with continuous mixing, 25.47 kg of the
meat emulsion was added. After mixing for 1-2 minutes the other ingredients were added. Steam
injection was stopped once a temperature in the range of 8-20°C was achieved. Total mix time was 10-
13 minutes. The dough had a moisture content of 63—65% as measured using a CEM SMART trac™ fat
and moisture analyzer. The dough was pumped using a stuffer at 645-655 kg/hr into an emulsifier. The
pressure at the discharge end of the emulsifier was controlled with a high pressure pump within a
pressure range of 70-80 psi. This pressure along with the mechanical shear of the emulsifier resulted in
a temperature increase of the emulsified dough to a range of 149 -155°C. The emulsified dough was
then cooled to less than 100°C in a heat exchanger with four cooling zones. The water temperature at
the inlet for all four zones was in the range of 48-52°C. The exit temperature for the water in cooling
zone 1 was 80-90°C. The exit temperature of the water in cooling zone 2 was 60-70°C. The exit
temperature of the water in cooling zone 3 was 50-60°C. The exit temperature of the water in cooling
zone 4 was 50— 65°C. The cooled product exited the heat exchanger with a temperature range of 55—
70°C in large slabs approximately 8-10 inches long exhibiting a smooth laminar appearance. The

resulting fabricated fish chunks had a smooth laminar appearance and a translucent color.

Table 5
Ingredient Weight (kg) %
Surimi Pollock Grade AA 134.40 67.200%
Frozen Fish Frame 4.94 2.470%
Frozen Poultry Carcass 18.82 9.410%
Vitamin & Minerals 0.24 0.120%
Sodium Nitrite 0.20 0.100%
Cellulose Solka-Floc® LD 0.19 0.095%
Titanium Dioxide 0.20 0.100%
Sodium Tripolyphosphate 0.12 0.060%
Salt 1.35 0.675%
Egg White 1.84 0.920%
Soy Protein Isolate 1.91 0.955%
Milk Protein Concentrate 5.74 2.870%
Sodium Caseinate 0.90 0.450%
Fish Oil 6.74 3.370%
Wheat Gluten Vital 8.50 4.250%
Water 13.91 6.955%
Total 200.00 100.000%
Example 6

[0093] 200 kg of fabricated fish chunks were made based upon the formulation shown in Table 6. A
frozen surimi block was run though a grinder with 12 mm plate. The ground surimi was mixed in a
mixer while steam was injected until the surimi reached a minimum temperature of 2°C. Once the

surimi reached a minimum temperature of 2°C, and with continuous mixing, the other ingredients were
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added. Steam injection was stopped once a temperature in the range of 5-6°C was achieved. Total mix
time was 10-13 minutes. The dough had a moisture content of 65-68 % which was measured using a
CEM SMART trac™ fat and moisture analyzer. The dough was pumped at 100 kg/hr into a twin screw
extruder. The speed was adjusted so that the dough attained a temperature range of 148-155°C and a
pressure range of 250-320 psi in the barrel. The product was then cooled to less than 100°C using a
series of 7 cooling dies. The cooling water in the first cooling die was 145-155°C. The temperature of
cooling water in each zone was reduced by 10-20°C, resulting in a temperature of 35— 45°C in the final
zone. The cooled product exited the extruder in a continuous rope with smooth laminar appearance and
a translucent color. The resulting fabricated fish chunks had a smooth laminar appearance and a

translucent color.

Table 6
Ingredient Weight (kg) %
Surimi Pollock Grade AA 179.2 89.60%
Salt 1.8 0.90%
Egg White 2.18 1.09%
Milk Protein Concentrate 7.66 3.83%
Sodium Caseinate 1.2 0.60%
Fish Oil 7.96 3.98%
Total 200 100.00%
Example 7

[0094] 100 kg of fabricated fish chunks were made based upon the formulation shown in Table 7.
First, a meat emulsion was made using frozen fish frame (23.28 kg), frozen poultry carcass and
viscera(88.67 kg), fish oil (3.61 kg), vitamin & minerals (1.11 kg), sodium nitrite (0.93 kg), cellulose
Solka-Floc® LD (0.91 kg), titanium dioxide (0.9 kg), sodium tripolyphosphate (0.56 kg), red iron oxide
(0.03 kg), and beta carotene 10% CWS (0.01 kg). The frozen fish and poultry were ground using a
grinder with a 12 mm plate. The ground meats were then mixed with the other ingredients in a mixer
for 3 minutes. This mixture was then pumped through an emulsifier. The meat emulsion had a final
temperature range of 10-15°C.

[0095] A frozen surimi block was run though a grinder with 12 mm plate. The ground surimi was
mixed in a mixer while steam was injected until the surimi reached a minimum temperature of 2°C.
Once the surimi reached a minimum temperature of 2°C, and with continuous mixing, 12.75 kg of the
meat emulsion was added. After mixing for 1-2 minutes the other ingredients were added. Steam
injection was stopped once a temperature in the range of 8-20°C was achieved. Total mix time was 10-
13 minutes. The dough had a moisture content of 65-66% which was measured using a CEM SMART
trac™ fat and moisture analyzer. The dough was pumped at 100 kg/hr into a twin screw extruder. The
extruder produced a temperature range of 148-155°C and a pressure range of 250-320 psi. The product

was then cooled to less than 100°C using a series of 7 cooling dies. The cooling water in the first
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cooling die was 145-155°C. The temperature of cooling water in each zone was reduced by 10-20°C,
resulting in a temperature range of 35-45°C in the final zone. The product exited the extruder in a
continuous rope with smooth, short laminar fibers and a translucent white color. The resulting

fabricated fish chunks had a smooth laminar appearance and a translucent color.

Table 7

Ingredient Weight (kg) %
Surimi Pollock Grade AA 67.17 67.17%
Frozen Fish Frame 2.48 2.48%
Frozen Poultry Carcass and
Viscera 9.41 9.41%
Vitamin & Minerals 0.12 0.12%
Sodium Nitrite 0.10 0.10%
Cellulose Solka-Floc® LD 0.10 0.10%
Titanium Dioxide 0.10 0.10%
Sodium Tripolyphosphate 0.06 0.06%
Salt 0.68 0.68%
Egg White 0.92 0.92%
Soy Protein Isolate 0.96 0.96%
Milk Protein Concentrate 2.87 2.87%
Sodium Caseinate 0.45 0.45%
Fish Qil 3.37 3.37%
Wheat Gluten Vital 4.25 4.25%
Water 6.96 6.96%
Total 100.00 100.00%

Example 8

[0096] 100 kg of fabricated fish chunks were made based upon the formulation shown in Table 8.
First, a meat emulsion was made using frozen fish frame (23.28 kg), frozen poultry carcass and viscera
(88.67 kg), fish oil (3.61 kg), vitamin & minerals (1.11 kg), sodium nitrite (0.93 kg), cellulose Solka-
Floc® LD (0.91 kg), titanium dioxide ( 0.90 kg), sodium tripolyphosphate (0.56 kg), red iron oxide
(0.03 kg), and beta carotene 10% CWS (0.003 kg). The frozen fish and poultry were ground using a
grinder with a 12 mm plate. The ground meats were then mixed with the other ingredients in a mixer
for 3 minutes. This mixture was then pumped through an emulsifier. The meat emulsion had a final
temperature range of 10-15°C.

[0097] A frozen surimi block was run though a grinder with 12 mm plate. The ground surimi was
mixed in a mixer while steam was injected until the surimi reached a minimum temperature of 2°C.
Once the surimi reached a minimum temperature of 2°C, and with continuous mixing, 25.47 kg of the
meat emulsion was added. After mixing for 1-2 minutes the other ingredients were added. Steam
injection was stopped once a temperature in the range of 8-20°C was achieved. Total mix time was 10-

13 minutes. The dough had a moisture content of 65-66% which was measured using a CEM SMART
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trac™ fat and moisture analyzer. The dough was pumped at 100 kg/hr into a twin screw extruder. The
extruder produced a temperature range of 148-155°C and a pressure range of 250-320 psi. The product
was then cooled to less than 100°C using a series of 7 cooling dies. The cooling water in the first
cooling die was 145-155°C. The temperature of cooling water in each zone was reduced by 10-20°C,
resuiting in a temperature range of 35-45°C in the final zone. The product exited the extruder in a
continuous rope with smooth, short laminar fibers and a translucent white color. The resulting

fabricated fish chunks had a smooth laminar appearance and a translucent color.

Table 8
Ingredient Weight (kg) %
Surimi Pollock Grade AA 44.78 44.78%
Frozen Fish Frame 4.94 4.94%
Frozen Poultry Carcass and Viscera 18.82 18.82%
Vitamin & Minerals 0.24 0.24%
Sodium Nitrite 0.20 0.20%
Cellulose Solka-Floc® LD 0.19 0.19%
Titanium Dioxide 0.19 0.19%
Sodium Tripolyphosphate 0.12 0.12%
Red Iron Oxide 0.01 0.01%
Salt 0.45 0.45%
Egg White 0.75 0.75%
Soy Protein Isolate 1.91 1.91%
Milk Protein Concentrate 1.92 1.92%
Sodium Caseinate 0.30 0.30%
Fish Qil 2.76 2.76%
Wheat Gluten Vital 8.50 8.50%
Water 13.92 13.92%
Total 100.00 100.00%
Example 9

[0098] 23 kg of fabricated fish chunks made according to Example 3 were diced with an M-dicer (45
Hz-1/4 inch) and then a DCC-dicer (0.120 inch). 4.5 kg of diced fabricated fish chunks were selected
and dried at 177°C in an oven for 30 minutes.

[0099] In the specification, there have been disclosed typical preferred embodiments of the invention.
Although specific terms are employed, they are used in a generic and descriptive sense only and not for
pwposes of limitation. The scope of the invention is set forth in the claims. Obviously many
modifications and variations of the invention are possible in light of the above teachings. It is therefore
to be understood that within the scope of the appended claims the invention may be practiced otherwise

than as specifically described.
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A fabricated fish chunk having the appearance and texture of real fish comprising from about 75
10 about 95% of one or more functional proteins and from about 3 to about 25% other comestible
ingredients, wherein the functional proteins comprise from about 50 to about 100% surimi and
from about 0 to about 50% of oue or more non-surimi functional proteins, wherein the fabricated

fish chunk comprises about 1% to about 15% of cellulose.

The fabricated fish chunk of chim 1 comprising from about 80 to about 5% of one or more
functional proteins and from about 5 to about 20% other comestible ingredients, whercin the
functional proteins comprise from about 70 to about 100% surimi and from about 0 to about 30%

of one or more nop-surini functional proteins,

The fabricated fish chunk of claim 2 comprising from sbout 835 to about 95% of one or more
functional proteins and from about 5 to about 15% other comesstible ingredients, wherein the
functional proteins comprise from about 90 to about 100% surimi and from about G io about 10%

of one or more non-surimi functional profeins,

The fabricated fish chunk of claim 1 comprising from about 75 to about 93% of one or mors
functional proteins, from about 2 1o about 10% fat, and fom about 1 to about 5% cellulose,
wherein the functional proteins comprise from abowt 30 to about 100% surimi and from about ¢

to 530% of one or more non-surimi functional proteins,

The fabricated fish chunk of claim 1 comprising from about 30 to about 25% of ofe or more
functional proteins, from about 3 to abont 10% fut, and from about 2 to about 10% celluloss,
wherein the functional proteins comprise from about 90 to about 100% surimi and from about §

to about 10% of one or more non-surimi functiona! proteins,

The fabricated fish chunk of claim 1 comprising from sbout 80 to about 96% of one or more
functional proteins, from about 2 1o sbout 10% cellulose, and from about 2 to about 10% fat,
wherein the functional proteins comprise from about 85 to about 95% surimi and from about 5 to

about 13% of one or more non-suritol functional proteins,

The fabricated fish chunk of claim T comprising from about 80 to about 88% of one or mors
functional proteins, from about 2 to about 5% fat, and from about 10 to about 15% added water,
wherein the Tunctional proteins comprise from about 50 to about 70% surimi and from ahout 30

to about 50% of one or more non-surimi functional proteins.
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The fabricated fish chunk of claini 1 comprising from about 34 to about 93% of one or more
functional proteins, from about 2 1o about 6% fat and from about S to abowt 8% added water,
whergin the functional proteins comprise fivan about 70 to about 20% surimd and from about 10

to about 30% of one or more non-surimi functional proteins.

The fabricated fish chunk of any one of ¢laims 1 to 8 wherein the non-surimi functional proteing
are sefected from egg white protein, milk protein concentrate, wheat gluten, sov isolate protein, non-

surimi fish protein, other types of white or light colored meat protein, and combinations therent.

The fabricated fish chunk of claim 9 wherein the nonssurimi functional proteins comprise from

about 1 to about 15% non-surimi fish protein,

The fabricated fish chunk of claim 10 whersin the non-surimd functional proteins comprise from

about 2 toabout 10% non-surimi fish protein.

The fabricated fish chunk of claim 11 wherein the non-surimi fmetional proteins comprise from

about 3 to about 6% non-surimi fish protein,

The fabricated fish chunk of any one of claims 9 to 12 wherein the other types of white or light

colored meat protein are selected from chicken, turkey, pork, rabbit, and combinations thereof.

The fabricated fish chunk of any one of claims 1 to 13 wherein the functional proteins comprise

fromabout 1 to about 30% of other types of white or Hght colored meat protein.

The fabricated fish chunk of claim 14 whersin the functional protfeins comprise from about & to

about 25% of other types of white or light colored mest protein.

The fabricated fish chunk of claim 135 wherein the functional proteins comprise from about 8 to

about 20% of other types of white or light colored meat protein.

The fabricated fish chunk of any one of claims 1 to 16 wherein the other comestible ingredients

are fiber, fat; carbohydrate; meal, or combinations thereof,

1
)

The fabricated fish chunk of claim 17 wherein the other comestible ingredients are fiber and fat.
The fabricated fish chunk of clain 18 wherein the fiber s cellulose.
The fabricated fish chunk of elaim 18 or 19 wherein the fat is fish oil,

Y0

The fabricated fish chunk of any one of claims 12 to 20 comprising from sbout 1 toabout 10%
¥ p g

fat,
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The fzbricated fish chunk of ¢laim 21 comprising from about 2 to about 8% fat.
The fabricated fish chunk of claim 22 comprising from about 3 to about 7% fat.

The fabricated fish chunk of any one of claims 18 (o 23 comprising from about 1 to about 15%

cellulose,

The fabricated fish chunk of any one of claims 18 to 24 comprising from about 2 10 about 10%

cellulose,
The fabricated fah-clumb of claim 28 comprising from about 3 {6 about 7% cellulose.

The fabricated fish chunk of awy one of claims 1 to 25 further comprising from about 1 to about

2% added waler.
The fabricated fish chusk of claim 27 comprising from about 5 to about 15% added water,
The fabricated fish chunk of claim 28 comprising from about 6 to about 10% added water.

The fabricated fish chunk of any one of claims 1 10 29 having a moisture content from about 60

to about 70%.
The fabricated fish chunk of claim 30 having a moisture content from about 62 to about 68%.
The fabricated fish chupk of cleim 31 having & moisture content from about 64 to about 66%,.

The fabricated fish chunk of any one of claims 1 to 26 wherein the fabricated fish chunk i5 a

dried fabricated fish piece having a moisture content from about 1 to about 10%.
The dried fabricated fish piece of elaim 33 having a moisture content from about 2 to about 8%.
The dried fabricated fish piece of claim 34 having a moisture content from about 3 to about 7%.

The fabricated fish chunk of any one of claims 1 10 33 formulated to provide complete and

balaveced nutrition for an animal.
A method for making fabricated fish chunks comprising:

creating @ mixture of (1} one or more functional proteins in amounis sufficient fo produce

fabricated fish chunks comprising from about 75 to about 95% of one or more functional
B g

proteins, wherein the functional proteins comprise from about 5040 about 100% surimi and from

about @ to abont 50% of one or more non-surimi functional proteins; and {2) other comestible
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ingredients in amounts sufficient to produce fabricated fish chunks comprising from about § to

about 25% other comestible ingredients;
blending the mixture while increasing the temperature to from about 135 to about 170°C; and

copling the mixture fo 8 lemperature io from about 60 to about 93°C to produce the fabricated

fish chunks.

The method of ¢laim 37 wherein the mixture is blended while the temperature s increased to

from ghout 140 to aboi 160,

The method of claim 38 wherein the misture is blended while the temperature is increased to

from about 145 to abeut 1559,

The method of any one of claims 37 to 39 wherein the mpture is cooled to a temperatare to fom

about 65 to about 80°C,

The method of claim 40 wherein the roixture is cooled to a temperature to from about 70 to about

T5°C,

The method of any one of claims 37 to 41 further comprising drying the fabricated fish chunks at
a temperaturs from about 90 to about 275°C and for a time period from about 10 to about 30

inuieg.

The method of claim 42 wherein the fabricated fish chunks are dried at 2 temperature from about

150 to about 238°C.

The method of claim 43 wherein the fabricated fish chunks are dried at a temperature from about

160 to abiout 190°C,

The method of any one of claims 42 {o 44 wherein the fabricated fish chunks are dried for a time

period from sbount 20 to about 40 minutes.

The method of claim 45 wherein the fabricated fish chunks are dried for a time period from about

25 to about 35 munutes

A prodoct made according to the method of any one of claims 37 to 46.
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