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DRY FOOD COMPOSITIONS HAVING ENHANCED PALATABILITY

BACKGROUND OF THE INVENTION
Field of the Invention
[0002] The present invention relates generally to dry food compositions having enhanced
palatability and particularly to dry food compositions having discrete pieces with different amounts
of palatability enhancers. '
Description of the Prior Art
[0003] Dry foods constitute a major fraction of the diets of animals, including canines and felines.
A “dry” food typically contains about 3% to about 11% by weight water and comprises, per serving,
one to a multiplicity of more or less discrete pieces. Such foods are prepared in a number of forms
having pieces of sizes ranging from very small to bite-size or larger.
[0004] Many dry foods comprise discrete small pieces in a size range, as measured in their Jongest
dimension, of about 2 mm (about 1/12 inch) to about 24 mm (about 1 inch), commonly in a
narrower range, for example about 5 mm to about 20 mm, or about 6 mm (about % inch) to about 18
mm (about % inch). The pieces, within a particular food product, can vary in size over such a range,
or can be more homogeneous in size. They can be all of similar shape, or can be present in a variety
0f shapes. Such pieces are known by various names depending in patt on the process used to prepare
them, e.g., including kibbles, pellets, crumbs, granules, and bits. For example, kibbles are typically
prepared by an extrusion process in which dough is formed by mixing the ingredients and cooked by
steam prior to and during extrusion. The extruded nbbons of dough are cut into pieces as they
emerge from the extruder die and the pieces are dried to form the kibbles.
[0005] Various materials are commonly applied to the surfaces of food compositions during or after
drying. Among such matenals are palatants, 1.e., additives that increase palatability of a food to an
animal. Manufacturing techniques for applying a palatant or other coating to kibbles are well known
in the art, e.g., U.S. Patent Application Publication No. 2003/0082277. A palatant can also be added
to a pre-manufactured kibble product by an end-user, e.g., as a sauce components as shown in U.S.
Patent Application Publication No. 2003/0009370.
[0006] Palatants can alternatively or additionally be included in the dough or other starting material
of a food bomposition prior to cooking. Such palatants are thereby incorporated throughout the body
of the composition rather than in a surface layer. Besides coating on the surface or incorporating
throughout the composition, options for adding palatant include mtegration into an inner or outer
zone of the kibble or distribution in packets within the composition.
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[0007] Even with all the options available in the art for creating food compositions
containing palatants that enhance their palatability to animals, there remains a need for new
methods for palatability enhancement of dry food compositions, including kibbles. Furthermore,
palatant ingredients can in some cases be inimical to a particular nutritional goal. It is therefore
sometimes important not to further increase the amount of palatant in a dry food composition even
it such additton could bring about a substantial further improvement in palatability. Cost

considerations are also a deterrent to increasing the level of palatant in a dry food composition.
SUMMARY OF THE INVENTION

[0008] It 1s, theretore, an aspect of the present invention to provide dry food compositions

having enhanced palatability.

[0009] [t is another aspect of the present invention to provide methods for enhancing the

palatability of dry food compositions.

[0010] It is another aspect of the invention to provide methods for producing dry tfood

compositions having enhanced palatability.

[0011] [t is another aspect of the invention to provide articles of manufacture in the form

of kits that contain compositions for enhancing palatability of dry food compositions.

[0012] [t is a further aspect of the invention to decrease the amount of palatant required to

produce a dry food composition having enhanced palatability.

[0012a] Another aspect relates to a dry pet food composition having enhanced palatability

due to a total amount of added palatants being distributed unevenly amongst food pieces as
compared to the same total amount distributed evenly amongst all the food pieces, comprising:
one or more of the food pieces having zero to baseline level of added palatants and one or more
of the food pieces having an enhanced level of added palatants compared to the pieces having the
zero to baseline level, wherein the pieces having the zero to baseline level and the pieces having
the enhanced level have the same composition except for the amount of added palatants in the
pieces the pieces having the zero to baseline level comprise a majority and the pieces having the
enhanced level comprise a minority of the pieces in the composition; the pieces having the zero to

baseline level contain from 0% to 3%, total added palatant and the pieces having the enhanced
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level contain from 5% to 20%, total added palatant, the minority of the pieces constitutes from

0.1% to 40% by weight of the pieces in the composition.

[0012b] Another aspect relates to a method for enhancing palatability of a dry pet food
composttion by having a total amount of added palatants being distributed unevenly amongst food
pieces as compared to the same total amount distributed evenly amongst all the food pieces,
wherein the method comprises: forming a mixture of one or more of the food pieces having zero
to baseline level of added palatants and one or more of the food pieces having an enhanced level
of added palatants compared to the pieces having the zero to baseline level, wherein the pieces
having the zero to baseline level and the pieces having the enhanced level have the same
composttion except for the amount of added palatants, the pieces having the zero to baseline level
comprise a majority and the pieces having the enhanced level comprise a minority of the pieces in
the mixture the pieces having the zero to baseline level contain from 0% to 3%, total added
palatant and the pieces having the enhanced level contain from 5% to 20%, total added palatant,
and the minority of the pieces constitutes from 0.1% to 40% by weight of the pieces in the

composition.

[0012¢] Another aspect relates to a method for manufacturing a dry pet food composition
having enhanced palatability due to a total amount of added palatants being distributed unevenly
amongst food pieces as compared to the same total amount distributed evenly amongst all the tood
pieces, comprising: adding a palatant to one or more of the food pieces having essentially the
same composition and having zero to baseline level of added palatants to produce one or more dry
food composition pieces having an enhanced level of added palatants compared to the pieces
having the zero to baseline level and mixing pieces having the enhanced level with pieces having
the zero to baseline level to produce a dry food composition having the enhanced palatability
compared to a dry food composition containing only pieces having the zero to baseline level,
wherein the pieces having the zero to baseline level comprise a majority and the pieces having the
enhanced level comprise a minority of the pieces in the composition; the pieces having the zero to
baseline level contain from 0% to 3%, total added palatant ahd the pieces having the enhanced

level contain from 5% to 20%, total added palatant, and the minority of the pieces constitutes from

0.1% to 40% by weight of the pieces in the composition.
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10013] These and other aspects are achieved using novel compositions and methods
for enhancing palatability of dry food compositions. The compositions comprise one or more
discrete pieces having zero to baseline palatant level and one or more discrete pieces having
an enhanced palatant level compared to the pieces having zero to baseline palatant level. The
methods comprise providing to the animal a dry food composition comprising a mixture ot
one or more discrete pieces having zero to baseline palatant level and one or more discrete
pieces having an enhanced palatant level compared to the pieces having zero to baseline
palatant level. Kits comprising the dry food composition components and optional instructions
for using such components are provided. Surprisingly, animals prefer dry food compositions

comprising a mixture of pieces having different levels of palatant.

[0014] Other and further aspects of the present invention will be readily apparent to
those skilled 1n the art.

DETAILED DESCRIPTION OF THE INVENTION
Definitions

[0015] The term "palatability" means a relative preference of an animal for one food
composition over another. Palatability may be determined by a standardized testing protocol
in which the animal has equal access to both compositions. Such preference can arise from

any of the animal's senses
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but typically is a function predominantly of taste and/or aroma. A composition stated herein to have
“enhanced palatability” is one for which an animal exhibits preference relative to a control
composition.
[0016] The term “palatant” or “palatability enhancer” means any material that enhances the
palatability of a food composition to an animal. A palatant or palatability enhancer can be a single
material or a mixture of materials and can be a natural (either unprocessed or processed), synthetic,
or part natural and part synthetic material. A palatant can be added to a food composition as an
additive that comprises the palatant or that comprises the palatant together with one or more other
functional or non-functional materials.
[0017] The term “companion animal” means an individual animal of any species kept by a human
caregiver as a pet, or any individual animal of a variety of species that have been widely
domesticated as pets, including dogs (Canis familiaris) and cats (Felis domesticus), whether or not
the individual animal is kept solely or partly for conipanionship. Thus “companion animals” herein
include working dogs, farm cats kept for rodent control, efc., as well as pet dogs and cats.
[0018] The term “nutritionally complete diet” means a diet that includes sufficient nutrients for
maintenance of normal health of a healthy animal on the diet.
[0019] The term “single package” means that the components of a kit are physically associated 1n
or with one or more containers and considered a unit for manufacture, distribution, sale, or use.
Containers include, but are not limited fo, bags, boxes, bottles, shrink wrap packages, stapled or
otherwise affixed components, 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 containing one component and directions instructing the user to go to a
website, contact a recorded message, view a visual message, or contact a caregiver or instructor to
obtain instructions on how to use the kit.

The Invention
[0021] The present invention provides dry food compositions having enhanced palatability. The
compositions comprise one or more pieces having zero to baseline palatant level and one or more
pieces having an enhanced palatant level compared to the pieces having zero to baseline palatant
level. The invention is based upon a surprising discovery of a new way to enhance palatability of dry
food compositions without increasing the total amount of palatant in the composition and a new way
to provide dry food compositions having acceptable palatability while decreasing the total amount of
palatant in the composition. Typical dry food compositions comprise discrete pieces having no or

substantially the same amount of palatability enhancers in the pieces. In the present invention, the
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dry food compositions are a mixture of pieces having different amounts or levels of palatability
enhancers. Surprisingly, animals consuming such dry food compositions find the mixture
significantly more palatable than the corresponding typical dry food compositions having
substantially the same amount of palatability enhancers evenly distributed in the pieces. The
enhanced palatability of the dry food compositions of the present invention not only increases the
likelihood that an animal will consume the compositions but also increases the ingestion frequency
and ingestion rate of the composition.

[0022] The dry food compositions of the present invention can be made by taking a portion of
typical dry food composition containing no or a certain amount of palatability enhancer and mixing
it with a portion of the same dry food composition that has been made with an increased amount of
palatability enhancer. The dry food compositions of the present invention can also be made by
taking a portion of typical dry food composition containing a certain amount of palatability enhancer
and mixing it with a portion of the same dry food composition that has been made with a reduced
amount of palatability enhancer. This embodiment permits the use of less total palatability enhancer
in a given amount of food composition when compared to the amount of palatability enhancer used
in known dry food compositions.

[0023] The dry food compositions may comprise pieces having different amounts of substantially
the same type of palatability enhancer or may comprise pieces having different types of palatability
enhancers. In one embodiment, the pieces have two or more different flavors.

[0024] The present invention also provides methods for enhancing palatability of a dry food
composition to an animal. The methods comprise forming a mixture of one or more pieces having
zero to baseline palatant level and one or more pieces having an enhanced palatant level compared
to the pieces having zero to baseline palatant level.

[0025] The present invention additionally provides methods for increasing the ingestion frequency
or the ingestion rate of a dry food composition. The method comprises feeding an animal a
composition comprising one or more pieces having zero to baseline palatant level and one or more
pieces having an enhanced palatant level compared to the pieces having zero to baseline palatant
level.

[0026] The present invention further provides methods for manufacturing a dry food composition
having enhanced palatability. The method comprises adding a palatability enhancer to one or more
pieces having zero to baseline palatant level to produce one or more dry food composition pieces
having an enhanced palatant level compared to the pieces having zero to baseline palatant level and
mixing pieces having the enhanced palatant level with pieces having zero to baseline palatant level
to produce a dry food composition having enhanced palatability compared to a dry food composition

containing only pieces having zero to baseline palatant level.
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[0027] The present invention additionally provides a kit comprising in separate containers 1n a
single package pieces of a dry food composition having zero to baseline palatant level and pieces of
a dry food composition having an enhanced palatant level compared to the pieces having zero to
baseline palatant level. In some embodiments, the kit further comprises in separate containers in a
single package or in separate containers in a virtual package one or more of (1) instructions for how
to combine pieces of a dry food composition having zero to baseline palatant level with pieces of a
dry food composition having an enhanced palatant level compared to the baseline palatant to
produce a dry food composition mixture having enhanced palatability to an animal, (2) instructions
for how to use or consume the dry food compositions of the present invention, particularly for the
benefit of the animal, and (3) a gastrointestinal tract improving agent selected from the group
consisting of probiotics and prebiotics. When the kit comprises a virtual package, the kit is limited to
the instructions in a virtual environment in combination with one or more of the other physical kit
components.

[0028] The instructions can be communicated using any suitable means for communicating
instructions such as a document, label, brochure, advertisement or package insert, a computer-
readable digital or optical medium such as a diskette or CD, an audio presentation such as an
audiotape or CD, or a visual presentation such as a videotape or DVD. The communicating means
can refer to further information located elsewhere, such as on a website.

[0029] In one embodiment, the consumer purchases a kit comprising the pieces containing the
enhanced palatant level, the pieces containing the zero to baseline palatant level, and the instructions
on how to use such pieces according to the instructions to produce a dry food composition mixture
having enhanced palatability. In preferred methods, the instructions are included n the kit as a
package insert or are attached to or printed on the package containing one of the dry food
compositions. However, the instructions may be included in the kit on an audio tape, video tape, or
similar method. In another, the consumer purchases a kit comprising the pieces containing the
enhanced palatant level and the pieces containing the zero to baseline palatant level. The mstructions
are made available via consumer education programs, brochures, the internet, audio media, video
media, telephone media, and the like. In a further, the consumer purchases a kit comprising the
pieces containing the enhanced palatant level and the instructions and uses such pieces according to
the instructions in combination with a zero to baseline palatant level dry food composition that was
purchased separately to produce a dry food composition mixture having enhanced palatability. All
kits may contain additional items such as animal food treats, promotional toys, coupons, and the like.
In another, the consumer purchases a virtual kit comprising the pieces containing the enhanced
palatant level and directions on how to obtain instructions for how to combine pieces of a dry food

composition having zero to baseline palatant level with pieces of a dry food composition having an
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enhanced palatant level compared to the baseline palatant to produce a dry food composition
mixture having enhanced palatability to an animal.

[0030] In another embodiment, the kit contains different types or kinds of pieces containing the
enhanced palatant level or pieces containing the zero to baseline palatant level in separate packages,
e.g., pieces having different flavors in separate packages.

[0031] The present invention also provides a kit comprising in separate containers in a single
package or in separate containers in a virtual package one or more palatability enhancers and
instructions describing how to apply the palatability enhancer to one or more pieces having zero to
baseline palatant level to produce one or more dry food composition pieces having an enhanced
palatant level compared to the pieces having zero to baseline palatant level and mix pieces having
the enhanced palatant level with pieces having zero to baseline palatant level to manufacture a dry
food composition having enhanced palatability compared to a dry food composition having only
pieces having zero to baseline palatant level. When the kit comprises a virtual package, the kit 1s
limited to instructions in a virtual environment in combination with one or more palatability
enhancers. In one embodiment, the kit comprises a liquid or sauce palatability enhancer and
instructions on how to apply such liquid or sauce to pieces having zero to baseline palatant level to
produce pieces having an enhanced palatant level compared to the pieces having zero to baseline
palatant level and how to mix the resulting pieces with pieces having zero to baseline palatant level
to produce a dry food composition having enhanced palatability according to the present invention.
[0032] The present invention also provides dry food compositions for animal consumption having
enhanced palatability and a beneficial effect on the gastrointestinal tract. The compositions comprise
one or more pieces having zero to baseline palatant level, one or more pieces having an enhanced
palatant level compared to the pieces having zero to baseline palatant level, and a gastrointestinal
tract improving agent selected from the group consisting of probiotics and prebiotics. Probiotics are
live microorganisms that have a beneficial effect in the prevention and treatment of specific medical
conditions when ingested. Probiotics are believed to exert biological effects through a phenomenon
known as colonization resistance. The probiotics facilitate a process whereby the indigenous
anaerobic flora limits the concentration of potentially harmful (mostly aerobic) bacteria in the
digestive tract. Other modes of action, such as supplying enzymes or intfluencing enzyme activity in
the gastrointestinal tract, may also account for some of the other functions that have been attributed
to probiotics. Prebiotics are nondigestible food ingredients that beneficially affect host health by
selectively stimulating the growth and/or activity of bacteria in the colon. The prebiotic,
fructooligosaccharide (FOS) is found naturally in many foods such as wheat, onions, bananas, honey,
garlic, and leeks. FOS can also be isolated from chicory root or synthesized enzymatically from
sucrose. FOS fermentation in the colon results in a large number of physiologic effects including

increasing the numbers of bifidobacteria in the colon, increasing calcium absorption, increasing
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fecal weight, shortening of gastrointestinal transit time, and possibly lowering blood lipid levels.
The increase in bifidobacteria has been assumed to benefit human health by producing compounds
to inhibit potential pathogens, by reducing blood ammonia levels, and by producing vitamins and
digestive enzymes. Probiotic bacteria such as Lactobacilli or Bifidobacteria are believed to
positively affect the immune response by improving the intestinal microbial balance leading to
enhanced antibody production and phagocytic (devouring or killing) activity of white blood cells.
Bifidobacterium lactis could be an effective probiotic dietary supplement for enhancing some
aspects of cellular immunity in the elderly. Probiotics enhance systemic cellular immune responses
and may be useful as a dietary supplement to boost natural immunity in otherwise healthy adults.
Probiotics include many types of bacteria but generally are selected from four genera of bacteria:
Lactobacilllus acidophillus, Bifidobacteria, Lactococcus, and Pediococcus. The amount of probiotics
and prebiotics to be administered to the animal is determined by the skilled artisan based upon the
type and nature of the prebiotic and probiotic and the type and nature of the animal, e.g., the age,
weight, general health, sex, extent of microbial depletion, presence of harmful bacteria, and diet of
the animal. Generally, probiotics are administered to the animal in amounts of from about one to
about twenty billion colony forming units (CFUs) per day for the healthy maintenance of intestinal
microflora, preferably from about 5 billion to about 10 billion live bacteria per day. 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 percent to about 40 percent 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. When the agents are part of a kit, the agents can be admixed with
other materials or in their own package.

[0033] The present invention further provides a dry food composition that comprises a multiplicity
of discrete pieces per serving and contains one or more palatants in a given total amount. The
improvement according to this embodiment comprises distributing the given total amount of the one
or more palatants unevenly among the pieces wherein a first portion of the pieces has a zero to
baseline palatant level and a second portion of the pieces has one or more palatants at an elevated
level when compared to the zero to baseline palatant level.

[0034] When an animal consumes a composition of the invention, the animal typically takes into its
mouth a plurality of pieces. Such compositions include, without restriction, those known in the art as
kibbles, pellets, crumbs, granules and bits, and mixtures thereof. The invention is described herein
with particular reference to kibbles but it is understood that other composition forms having a
multiplicity of discrete pieces per serving can be substituted if desired. The pieces, e.g., kibbles,

typically have a mean size of about 2 mm to about 24 mm, more typically about 5 mm to about 20
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mm, as measured in their longest dimension. In various embodiments the pieces have a mean size of
about 6 mm (about % inch), about 9 mm (about 3/8 inch), about 12 mm (about '% inch), about 15
mm (about 5/8 inch) or about 18 mm (about % inch). An example of another composition included
in the present invention is the multicomponent pet food forms or products disclosed in US Patent
Nos. 6,117,477, 6,254,910, and 6,312,746.

[0035] The first portion of the pieces in a composition of the invention, if described herem as
having a “baseline” palatant level, comprise an amount of one or more palatants that is greater than
zero but below an optimum level for palatability to the animal species for which the food
composition is intended. If the palatant level is raised above the “baseline,” palatability i1s enhanced.
In some embodiments, the palatant level of the first portion of pieces is zero, or effectively zero, ze.,
so low that no effect on palatability can be observed. The first portion of pieces herein is sometimes
referred to as the “zero to baseline palatant™ pieces.

[0036] The second portion of the pieces in a composition of the invention, described herein as
comprising an “elevated” level of one or more palatants, has an amount of such palatants effective to
enhance palatability at least by comparison with the baseline level. The one or more palatants in the
pieces having an elevated level can be qualitatively different from the one or more palatants in the
pieces having a baseline level. Also, they can be the same one or more palatants present at a higher
concentration or (where two or more palatants are present) in a different ratio. The second portion of
pieces herein is sometimes referred to as the “elevated palatant™ pieces.

[0037] The composition comprises at least one kind of “zero to baseline palatant” pieces and at
least one kind of “elevated palatant” pieces. For example, the “elevated palatant” pieces can be of
one kind, i.e., all of substantially similar composition and flavor, or of two or more types, €.g.,
having different flavors.

[0038] In certain embodiments, the second portion of the pieces in the composition has an amount
of one or more palatants effective to enhance palatability of the whole composition by comparison
with an otherwise similar composition having the same total amount of such palatants but distributed
substantially uniformly among all of the pieces.

[0039] Examples of suitable palatants for canine and feline foods include, without restriction,
animal tissue digests, meat solids, hydrolyzed proteins including hydrolyzed vegetable proteins,
hydrolyzed animal proteins and mixtures thereof, reaction flavors, synthetic flavors, fats and oils,
sugars including caramel, organic and inorganic acids and salts thereof, herbs and spices, yeasts,
extracts, fermented materials, and mixtures thereof.

[0040] In one embodiment, the one or more palatants in the second portion comprise a hydrolyzed

vegetable or animal protein. In another, the one or more palatants in the second portion comprise a

reaction flavor based on beef, liver, lamb, chicken or seafood.
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[0041] In various embodiments, the “elevated” level of the one or more palatants in the pieces of
the second portion is at least about twice, at least about 3 times, at least about 4 times, at least about
5 times or at least about 10 times, a “baseline” level found in the pieces of the first portion. It will be
understood, however, that as different palatants vary in their impact on palatability to a particular
species of companion animal, an “elevated” level of palatant can be provided by a relatively small
amount of a palatant selected for greater impact on palatability.

[0042] Illustratively, “zero to baseline palatant” pieces contain 0% to about 10%, for example about
1% to about 5%, or about 1.5% to about 3%, total palatant; and “elevated palatant” pieces can
contain about 0.5% to about 30%, for example about 2% to about 20%, about 3% to about 15%, or
about 5% to about 15%, total palatant. “Baseline” and “elevated” palatant levels herein relate to
averages of the pieces of the first and second portions respectively. Individual pieces can have
palatant levels that are substantially above or below these averages.

[0043] In one embodiment, the first portion comprises a majority and the second portion a minority
of all the pieces in the composition. Unless otherwise specified herein, the terms “majority” and
“minority”, and related terms such as “major” and “minor” amounts, are to be understood as by
weight rather than by number. According to this embodiment, the minority of pieces that have an
elevated level of one or more palatants typically constitute at least about 0.5%, for example about
0.5% to about 40%, by weight of the composition as a whole. The minority of pieces can
illustratively constitute about 1%, about 2%, about 5%, about 10%, about 15%, about 20%, about
25%, about 30% or about 40% by weight of the composition as a whole. In most cases, a
satisfactory result will be obtained by using about 5% to about 40%, for example about 5% to about
30%, about 5% to about 25% or about 5% to about 20%, by weight of pieces having the elevated
palatability level.

[0044] It will be understood that an inverse relationship exists between a desirable proportion of
“clevated palatant” to “zero to baseline palatant” pieces in the composition, and a desirable palatant
level in the “elevated palatant” pieces. Thus, for example, where the “elevated palatant” pieces
constitute a relatively high proportion (e.g., about 20% to about 40% or higher) by weight of the
composition as a whole, a satisfactory result can be obtained with a relatively low palatant level in
these pieces. Conversely, where a relatively high palatant level is used in the “elevated palatant™
pieces, the proportion of such pieces in the composition as a whole can be relatively small (e.g.,
about 1% to about 10% by weight).

[0045] In the “clevated palatant” pieces, one or more palatant materials can be present in the
interior of each piece, e.g., incorporated throughout, in an internal zone, or present in packets within
each piece. Alternatively, these materials can be present mainly or exclusively in a surface layer, for
example a coating, on each piece. It will generally be found that placement of the palatant

material(s) on surfaces of pieces, for example by any spraying or coating procedure, is a very
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efficient way to provide a high degree of palatability enhancement with a relatively small amount of
palatant. The amount of palatant(s) added as a surface coating to a piece such as a kibble will
depend on a number of factors, including the nature of the palatant(s). Methods of coating pieces
such as kibbles with a palatant material are well known in the art, as are methods of mixing two or
more types of kibble.

[0046] In one embodiment, there is substantially no difference in formula between the “zero to
baseline palatant” pieces and the “elevated palatant” pieces except for the level and/or type of
palatant present. According to one aspect of this embodiment, not only the formula but also the form,
including size, shape, color and surface texture, of the “zero to baseline palatant” pieces and the
“clevated palatant” pieces are substantially indistinguishable visually to an animal receiving a
serving of the composition. In another, the “elevated palatant” pieces are distinguishable visually
from the “zero to baseline palatant” pieces, for example by size, shape, color or surface texture.
Providing visually distinguishable “elevated palatant” pieces can render these more appealing to the
animal, particularly where their palatant level is not highly elevated, and/or where at least some of
these pieces have a shape that the animal associates with a known treat, for example a bone shape
where the animal is a dog. Such visually distinguishable pieces can also be useful to a person
feeding the animal as an indication that both types of pieces are present and in approximately the
desired proportion.

[0047] The animal for which a dry food of the invention is suitable can be human or non-human. In
various embodiments, the subject animal is a vertebrate, for example a fish, a bird, a reptile or a
mammal. Illustratively among mammals, the animal can be a member of the order Carnivora,
including without limitation canine and feline species. In a particular embodiment, the animal 1s a
companion animal.

[0048] Where the animal is a companion animal, a dry food composition of the invention is
typically one that is nutritionally adapted for feeding to such an animal. A food composition so
adapted is referred to herein as a “pet food”. Pet foods can be more particularly adapted to the
special nutritional needs of a speciﬁé animal species and/or to one or more breeds or breed types
within a species and/or to one or more age groups of companion animal. Such adaptation can be in
the nutritional formula of the food and/or in the selection of palatant(s) used. In one embodiment,
the food is a feline food. In another embodiment, the food is a canine food. In some embodiments,
the food is adapted for small breed or large breed dogs. The food can be adapted for feeding to
srowing animals (e.g., kittens or puppies), to adult felines or canines, to mature felines or canines, to
aged felines or canines, or to geriatric felines or canines. The food can be adapted for feeding to
animals with particular dietary needs, as in the case, for example, of canines having degenerative

bone or joint conditions or felines with renal insufficiency.
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[0049] In one embodiment, the food composition provides a substantially nutritionally complete
diet for an animal. In another, the dry food composition 1S a supplement, 1.e., a food composition
used with another food composition to improve the nutritive balance or performance of the diet as a
whole. Such supplements include compositions that are fed undiluted as a supplement to other foods,
offered free choice with other parts of an animal’s ration that are separately available to the animal,
or diluted and mixed with an animal’s regular food to produce a substantially nutritionally complete
diet.

[0050] The compositions, methods, and kits of the invention are useful for any animal but are
especially useful for animals exhibiting depressed appetite and/or excessive fastidiousness,
finickiness, or discrimination in selecting food for consumption. Without limitation, the method is
useful where an animal is being subjected to a change in diet for health or other reasons and/or
where an animal’s eating habits are affected by a change of environment or other stress. Even where
an animal’s food consumption is adequate for good nutrition, the invention is beneficial to make the

food as appetizing as possible and promote the general wellbeing of the animal and foster a bond

between the animal and its caregiver.

[0051] Formation of the mixture of “zero to baseline palatant” and “elevated palatant” pieces can
occur as part of a commercial manufacturing process. Optionally, such a process can further
comprise packaging the mixture in a container, e.g., a bag or box. A label can be provided in, on or
in conjunction with the container, carrying nutritional and/or other information relating to the
mixture.

[0052] Alternatively, formation of the mixture can occur at retail level, for example at point of
retall purchase. Optionally, the mixture can be custom prepared based on an individual purchaser’s
wishes or needs. For example, a retail store can carry separate stocks of “zero to baseline palatant™
pieces and one to a plurality of different types of “clevated palatant” pieces, for example, containing
different palatants to appeal to a wide range of animals. Based on a purchaser’s input, made for
example at a user interface such as a keyboard, touch-tone telephone or touch-screen video terminal,
a mixture of “zero to baseline palatant” and “elevated palatant” pieces in a desired proportion can be
created.

[0053] As yet another alternative, an end-user can prepare the mixture from separate stocks of
“zero to baseline palatant” and “elevated palatant” pieces. For example, the mixture can be prepared
at home, prior to (for example immediately prior to) presenting the mixture to the animal. In this
embodiment, it is generally advantageous to provide “elevated palatant” pieces that are visually
distinguishable from the “zero to baseline palatant” pieces. The separate stocks can be purchased
individually or as components of a kit that optionally further comprises a set of Instructions to the
end-user to mix “elevated palatant” pieces with “zero to baseline palatant” pieces in a suitable

proportion. The instructions can specify a range of suitable proportions for different situations.
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[0054] In an embodiment of the invention, a mixture of a first portion of “elevated palatant” pieces
and a second portion of “zero to baseline palatant” pieces is found more palatable by an animal than
an otherwise similar composition having the same total amount of palatant substantially evenly
distributed among the pieces.

[0055] The present invention also provides a means for communicating information about or
instructions for manufacturing or using dry food compositions having enhanced palatability to an
animal. The communicating means comprises a document, digital storage media, optical storage
media, audio presentation, visual display, or combinations thereof containing the mformation or
instructions. Preferably, the communication is a displayed web site or a brochure, product label,
package insert, advertisement, or visual display containing such information or instructions. Useful
information includes one or more of (1) methods and techniques for combining manufacturing and
combining the dry food composition pieces to produce the dry food compositions having enhanced
palatability of the present invention, (2) information for using the dry food compositions, (3) details
about the side effects, if any, of the palatants and the levels thereof used in the present inventions,
and (4) contact information for consumers to use if they have a question about the invention and its
use. Useful instructions include consumption amounts and frequency. The communication means is

useful for instructing a consumer on the benefits of using the present invention and communicating

the approved methods for consuming the invention.

EXAMPLES
[0056] The invention can be further illustrated by the following examples of preferred
embodiments thereof, although it will be understood that these 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

[0057] Twenty-five (25) dogs were offered two dry kibble foods that were each prepared from a
commercial dog food product (Hill’s Prescription Diet®, Canine r/d® formula). Process flavor (PF)
was topically added by coating the kibbles in an amount of 0.5% by weight of the food, either
uniformly to all kibbles (comparative food) or selectively to “elevated palatant” or “EP” kibbles
constituting only 5% by weight of all kibbles (test food). The “EP” kibbles in the test food thus
contained 10% PF. The remaining 95% by weight of the test food consisted of “base kibbles” having
no PF but having the same levels of other palatants as the control food. “EP” and base kibbles were
mixed using a mechanical mixing drum.
[0058] An intake ratio (IR), defined as the average ratio of test food ingested to total food ingested,
was determined. Each animal received a pre-weighed food dish containing the test food and,
simultaneously, a pre-weighed food dish containing the control food. The food dishes were left with

the animal for 1 hour, at the end of which the food dishes were removed and reweighed to determine
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intake ratio using the formula: IR = A/(A+B) where A is the amount of the test food consumed by
the animal and B is the amount of the control food consumed by the animal. Results are shown 1n
Table 1.

[0059] The term “preference” or “preferred” for a particular food means that an animal consumed
more of the preferred food than a control food. Whether a food is preferred by an animal is
calculated as follows: For each animal in a test for preference, calculate the weight of test food
consumed (WT) and the weight of control food consumed (WC). If WT < WC, preference is for the
control food. If WT > WC, preference is for the test food. If WT = WC, then in no preference for
either food. The percent preference is determined by recording the number of animals in the test
(PTOT), the number of animals preferring test food (PT), the number of animals preferring control
food (PC), and the number showing no preference (PO) and calculating the percent preference using

the following formula: Preference (%) = (PT/PTOT)100.
Table 1

Control food Preference (%)

5% “EP” kibble, | 100% base kibble;
95% base kibble; 0.5% PF,
: : 85 0.80
0.5% PF, all on | uniformly apphied
“EP” kibble to all kibble

[0060] This study showed that a small portion of highly flavored kibbles, in this case just 5%, can
act as appetizing “seeds” to enhance palatability of the overall food, without increasing the total
amount of palatant in the food.
Example 2

[0061] “EP” kibbles were added in an amount of 5% by weight to various commercial dog foods by
a similar process to that used in Example 1. Palatability to dogs of the resulting test foods was
compared with a control food (the commercial dog food with no added “EP” kibbles) in the same
way as in Example 1. Commercial dog foods included in the study were (A) Hill’s Science Diet®
Light Adult formula; (B) Hill’s Prescription Diet® Canine r/d® formula; and (C) Hill’s Prescription
Diet® Canine w/d® formula. Palatants added to the “EP” kibbles by coating were PF or equivalent
commercial flavors (ECF), in both cases at 10% by weight of the “EP” kibbles, therefore 0.5% by

weight of the food as a whole. Results are shown in Table 2.
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Table 2

Example 3
[0062] “EP” kibbles containing 10% PF were added in an amount of 5%, 10% or 15% by weight to
Hill’s Prescription Diet® Canine r/d® formula dog food (B) by a similar process to that used in
Example 1. In addition, “EP” kibbles containing 15% PF in a coating were added in an amount of
15% to the dog food. Palatability to dogs of the resulting test foods was compared with the

commercial dog food with no added “EP” kibbles, in the same way as in Example 1. Results are

shown 1n Table 3.

Table 3

(B) + 5% “EP” kibbles having 10% PF
(B) + 10% “EP” kibbles having 10%PF [ (B) | 90  |0.80

(B) + 15% “EP” kibbles having 10% PF

(B) + 15% “EP” kibbles having 15% PF

Example 4
[0063] “EP” kibbles were added in an amount of 5% by weight to various commercial dog foods by
a similar process to that used in Example 1. Palatability to dogs of the resulting test foods was
compared with a control food (the commercial dog food with no added “EP” kibbles) in the same
way as in Example 1. Commercial dog foods included in the study were (A) Hill’s Science Diet®
Light Adult formula; (B) Hill’s Prescription Diet® Canine r/d® formula; (C) Hill’s Prescription
Diet® Canine w/d® formula; and (D) Hill’s Science Diet® Adult Original formula. PF was added
by coating to the “EP” kibbles at 10% by weight of the “EP” kibbles, therefore 0.5% by weight of

the food as a whole. Results are shown in Table 4.
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Table 4

Control food | Preference (%)
(A) 80

A) + PF
B) + PF (B) 91 0.80
C) + PF (C) 92 0.80
D) + PF (D) 30 0.73

0.72

Example 5
[0064] “EP” kibbles were added in an amount of 10% by weight to a commercial dry cat food (E):
Hill’s Prescription Diet® Feline r/d® formula, by a similar process to that used in Example 1.
Palatability to cats of the resulting test foods was compared with a control food (the commercial cat
food (E) with no added “EP” kibbles, except where indicated below) in the same way as in Example
1. Palatant (PF or seafood reaction flavor, SRF) was added by coating to the “EP” kibbles at 3% to
15% by weight of the “EP” kibbles, as detailed below. Results are shown in Table 5.
Table 5

Control food Preference (%)

(E) + 10% “EP” kibbles
E 8 0.68
having 3% PF () !
(E) 74

(E) + 10% “EP” kibbles 0.65
having 6% PF '
(E) + 10% “EP” kibbles
E 58 0.5
having 9% PF (E) !
(E) + 10% “EP” kibbles
E 84 0.65
having 12% PF (E)
(E) + 10% “EP” kibbles
E 0.
having 15% PF ) o7
(E) + 5% “EP” kibbles Purina® OM 071
having 10% SRF Feline |
(E) + 5% “EP” kibbles Iams® Feline o4 073
having 10% SRF Adult Weight Control |

[0065] The invention is not limited to the particular methodology, protocols, and reagents described
herem because they may vary. Further, the terminology used herein is for the purpose of describing
particular embodiments only and is not intended to limit the scope of the present invention. As used
herein and in the appended claims, the singular forms “a,” “an,” and “the” include plural reference
unless the context clearly dictates otherwise, e.g., reference to “a palatant” includes a plurality of
such palatants or reference to pieces includes a single piece. The words “comprise”, “comprises”,

and “comprising” are to be interpreted inclusively rather than exclusively.
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[0066] Unless defined otherwise, all technical and scientific terms and any acronyms used herein
have the same meanings as commonly understood by one of ordinary skill in the art in the field of
the invention. Although any methods and materials similar or equivalent to those described herein

can be used in the practice of the present invention, the preferred methods, devices, and materials

are described herem.

[0067] None of the patents, patent application, and publications mentioned herein 1s to be

construed as an admission that the invention is not entitled to antedate such disclosure(s) by

virtue of prior invention.

[0068] In the specification, there have been disclosed typical preferred embodiments of the
invention and, although specific terms are employed, they are used in a generic and descriptive
sense only and not for purposes of limitation, the SCOpé of the invention being set forth in the
following claims. Qbviously many modifications and variations of the present 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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CLAIMS:

. A dry pet food composition having enhanced palatability due to a total amount
of added palatants being distributed unevenly amongst food pieces as compared to the same

total amount distributed evenly amongst all the food pieces, comprising:

one or more of the food pieces having zero to baseline level of added palatants
and one or more of the food pieces having an enhanced level of added palatants compared to

the pieces having the zero to baseline level,

wherein the pieces having the zero to baseline level and the pieces having the
enhanced level have the same composition except for the amount of added palatants in the

pleces

the pieces having the zero to baseline level comprise a majority and the pieces

having the enhanced level comprise a minority of the pieces in the composition;

the pieces having the zero to baseline level contain from 0% to 3%, total
added palatant and the pieces having the enhanced level contain from 5% to 20%, total added

palatant,

the minority of the pieces constitutes from 0.1% to 40% by weight ot the

pieces in the composition.

2. The composition of claim 1, wherein the added palatants are selected from the
group consisting of reaction flavors, synthetic flavors, organic and inorganic acids and salts
thereof, hydrolysed vegetable proteins, hydrolysed animal proteins, animal tissue digests,

herbs and spices, yeasts, extracts, fermented materials, and mixtures thereof.

3. The composition of claim 1 or 2 wherein a muitiplicity of pieces having the
enhanced level of added palatants comprise pieces having different amounts of added

palatants or pieces having different types ot added palatants.
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4. The composition of claim 3 wherein the pieces have two or more different
flavors.

. The composition of any one of claims | to 4 wherein the pieces having the zero

to baseline level and the pieces having the enhanced level are substantially indistinguishable

visually.

6. The composition of any one of claims 1 to 4 wherein the pieces having the zero

to baseline level and the pieces having the enhanced level are distinguishable visually.

7. The composition of claim 6 wherein the companion animal is a dog and

wherein at least one of the pieces having the enhanced level has a bone shape.
8. The composition of any one of claims | to 7 wherein the pieces are kibbles.

9. The composition of any one of claims 1 to 8 wherein the added palatants are

present in a coating on the individual pieces.

10. The composition of any one of claims 1 to 9 wherein the added palatants

comprise a hydrolyzed vegetable or animal protein.

1. The composition of any one of claims 1 to 10 wherein the added palatants

comprise a reaction flavor based on beeft, liver, lamb, chicken, or seafood.

12. The composition of any one of claims 1 to 11 further comprising a
gastrointestinal tract improving agent selected from the group consisting of probiotics and

prebiotics.

13. A method for enhancing palatability of a dry pet food composition by having a
total amount of added palatants being distributed unevenly amongst food pieces as compared

to the same total amount distributed evenly amongst all the food pieces, wherein the method

comprises:

forming a mixture of one or more of the food pieces having zero to baseline

level of added palatants and one or more of the food pieces having an enhanced level of added
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palatants compared to the pieces having the zero to baseline level, wherein the pieces having
the zero to baseline level and the pieces having the enhanced level have the same composition
except for the amount of added palatants, the pieces having the zero to baseline level comprise
a majority and the pieces having the enhanced level comprise a minority of the pieces in the

mixture

the pieces having the zero to baseline level contain from 0% to 3%, total added

palatant and the pieces having the enhanced level contain from 5% to 20%, total added

palatant, and

the minority of the pieces constitutes from 0.1% to 40% by weight of the

pieces in the composition.

14. The method of claim 13, wherein the added palatants are selected from the
group consisting of reaction flavors, synthetic flavors, organic and inorganic acids and salts
thereof, hydrolysed vegetable proteins, hydrolysed animal proteins, animal tissue digests,

herbs and spices, yeasts, extracts, fermented materials, and mixtures thereof.

15. The method of claim 13 wherein the mixture is formed during a commercial

manufacturing process.

16. The method of claim 13 or 14 further comprising packaging the mixture in a
container.

17. The method of claim 13 wherein the mixture is formed at point of retail
purchase.

8. The method of claim 13 wherein the mixture is formed by an end-user.

19. A method for increasing the ingestion frequency or the ingestion rate of a dry

food composition comprising feeding an animal a composition as defined in any one of

claims 1 to 12.
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20. A method for manufacturing a dry pet food composition having enhanced
palatability due to a total amount of added palatants being distributed unevenly amongst food

pieces as compared to the same total amount distributed evenly amongst all the food pieces,

comprising:

adding a palatant to one or more of the food pieces having essentially the same
composition and having zero to baseline level of added palatants to produce one or more dry
food composition pieces having an enhanced level of added palatants compared to the pieces
having the zero to baseline level and mixing pieces having the enhanced level with pieces
having the zero to baseline level to produce a dry food composition having the enhanced
palatability compared to a dry food composition containing only pieces having the zero to

baseline level,

wherein the pieces having the zero to baseline level comprise a majority and
the pieces having the enhanced level comprise a minority of the pieces in the composition; the
pieces having the zero to baseline level contain from 0% to 3%, total added palatant and the
pieces having the enhanced level contain from 5% to 20%, total added palatant, and the
minority of the pieces constitutes from 0.1% to 40% by weight ot the pieces in the

composition.

21. The method of claim 20, wherein the added palatants are selected from the
group consisting of reaction flavors, synthetic flavors, organic and inorganic acids and salts

thereof, hydrolysed vegetable proteins, hydrolysed animal proteins, animal tissue digests,

herbs and spices, yeasts, extracts, fermented materials, and mixtures thereot.
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