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(57) ABSTRACT

A dry pet food comprises a core and an external coating that
covers at least a part of the core and is composed of one or
more layers, including a covering layer on the outside. The
core contains: carbohydrates in a concentration of 20-90%
by weight of the core, including starch in a concentration of
5-50% by weight of the core; protein in a concentration of
10-50% by weight of the core; fat in a concentration of
0-40% by weight of the core. The covering layer is com-
posed of: 1-80 wt. % dry yeast extract; 0.5-60 wt. % of an
edible phosphate salt selected from pyrophosphate, triphos-
phate and combinations thereof; 0-95 wt. % of other edible
components. The dry yeast extract is contained in the
covering layer in a concentration of 0.1-10% by weight of
the dry pet food in a concentration of 0.1-5% by weight of
the dry pet food.
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DRY PET FOOD COMPRISING A
PALATABILITY ENHANCING COATING

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 15/024,971 filed on Mar. 25, 2016,
which is a U.S. National Stage Patent Application under 35
U.S.C. § 371 of International Application No. PCT/US2014/
062629, filed on Oct. 28, 2014, which claims priority to
European Patent Application Serial No. 13190671.1 filed on
Oct. 29, 2013, each of which is incorporated by reference in
its entirety herein, and priority to each of which is claimed.

TECHNICAL FIELD OF THE INVENTION

[0002] The present invention relates to a dry pet food,
more particularly it relates to a dry pet food comprising a
core that contains starch and protein and a palatability
enhancing coating that contains edible phosphate salt and
yeast extract.

[0003] Examples of dry pet food according to the present
invention include coated kibbles for cats or dogs. Kibbles
may be formed, for instance, by an extrusion or compaction
process in which kibble raw materials (e.g. cereal flour, meat
meal etc.) are pressed to form an extruded or pelletized
kibble. The palatability enhancing coating can be applied
onto the kibble core during or after extrusion or compaction.

BACKGROUND OF THE INVENTION

[0004] Pet food is commonly categorized on the basis of
its moisture content:

[0005] (1) dry or low moisture content products (typi-
cally less than 15%). The products typically combine
high nutritional content with convenience, but are
generally less palatable;

[0006] (2) wet or high moisture content products
(greater than about 50%). These products are generally;
most palatable to the pets;

[0007] (3) semi-moist or semi-dry or soft dry or inter-
mediate or medium moisture content products (gener-
ally between 15 and 50%). These products are usually
less palatable than wet or high moisture pet food but
more palatable than dry pet food.

[0008] Pets, like humans, are attracted to food that they
find palatable. Therefore, palatability enhancers are very
important for animal consumption, especially for dry pet
food as this type of pet food is generally less preferred by
pets.

[0009] It is well-known in the art to incorporate palatabil-
ity enhancing ingredients in dry pet food to increase the
palatability thereof and to make them more appealing to
pets. Examples of such palatability enhancing ingredients
include: animal digest, animal fat, yeast autolysate, flavour-
ing etc.

[0010] Dry pet foods containing palatability enhancing
ingredients have been described in the prior art.

[0011] WO 2013/007639 describes a palatability-enhanc-
ing composition for pet food comprising about 1 to 70% by
weight of free amino acids, where at least two amino acids
are chosen from Ala, Glu, Pro, Leu, Asp, Tyr, Phe, Met or,
alternatively from Met, Glu, Pro, Gly, Leu, Asp, Tyr, Phe.
Examples 2 and 7 describe the preparation of a dry cat food
by coating a dried extruded food composition with poultry
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fat and two different dry palatability-enhancing composi-
tions comprising trisodium pyrophosphate and brewer’s
yeast.

[0012] US 2013/0122154 describes a pet food product
comprising:

[0013] a kibble;

[0014] a first coating on the kibble, the first coating

comprising a plasticizer; and
[0015] a second coating on the kibble, the second coat-
ing comprising a fat;
[0016] wherein the coated kibble has a moisture level

less than 12%
[0017] The examples of this US patent application
describe the preparation of coated kibble by extruding a
hydrated blend, drying the extrudate, followed by subse-
quently coating the dried extrudate with glycerine and a fat
system containing chicken fat and beef tallow. It is observed
in the patent application that the kibble may be further
coated with a standard palatant blend.
[0018] US 2011/0159149 describes a palatability enhanc-
ing composition that can be applied to a surface of a
companion animal food, said composition comprising at
least one palatant and/or at least one tasteant modified by
glycerol and/or propylene glycol. The palatant may be
selected from the group consisting of phosphates, pyrophos-
phates, proteins, protein hydrolysates, biological extracts,
dried yeast, yeast extracts, peptones and combinations
thereof.
[0019] US 2001/0002272 describes a method for enhanc-
ing the palatability of an extruded pet food, said method
comprising the steps of: providing a palatability enhancing
composition including tetrasodium pyrophosphate; and
applying the palatability enhancer to the extruded pet food.
[0020] JP3206853 describes the preparation of pet food
kibbles by extruding a composition containing cereal flours,
meat meal, fish meal, wheat germ, brewer’s yeast, vitamins,
minerals and water; drying the extrudate; and coating the
dried extrudate with beef tallow and yeast extract.
[0021] However, palatability of known dry pet foods, such
as kibbles for cats or dogs, can still be improved.

SUMMARY OF THE INVENTION

[0022] The inventors have discovered that palatability of
certain dry pet food products can be improved significantly
by coating the food product with a covering layer that
contains dry yeast extract, edible phosphate salt; and option-
ally other edible components.

[0023] One aspect of the invention relates to a dry pet food
comprising 50-99.5 wt. % of a core and 0.5-50 wt. % of an
external coating that covers at least a part of the core and that
is composed of one or more layers, including a covering
layer that is located on the outside of the pet food, said dry
pet food having a total water content of not more than 15 wt.
%; said core containing:

[0024] carbohydrates in a concentration of 20-90% by
weight of the core, said carbohydrates including starch
in a concentration of 5-50% by weight of the core;

[0025] protein in a concentration of 10-50% by weight
of the core;

[0026]

core;

fat in a concentration of 0-40% by weight of the
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said covering layer being composed of:

[0027] 1-80 wt. % dry yeast extract;

[0028] 0.5-60 wt. % of edible phosphate salt selected
from pyrophosphate, triphosphate and combinations
thereof;

[0029] 0-95 wt. % of other edible components;
wherein the dry yeast extract is contained in the covering
layer in a concentration of 0.1-10% by weight of the dry pet
food and wherein the edible phosphate salt is contained in
the covering layer in a concentration of 0.1-5% by weight of
the dry pet food.

[0030] The combined application of yeast extract and
edible phosphate salt in a covering layer of the dry pet food
product was found to significantly improve the palatability
of the product as compared to a coated food product in
which either of the two components is lacking. The
improved palatability of the dry pet food of the present
invention can suitably be demonstrated in a test where the
total amount of eaten product is monitored and compared to
a suitable control.

[0031] Another aspect of the invention concerns the use of
the aforementioned dry pet food for feeding a companion
animal selected from cats and dogs.

[0032] Yet another aspect of the invention relates to a
process of manufacturing the aforementioned dry pet food,
said process comprising the successive steps of:

[0033] providing a dough comprising 20-40 wt. %

starch; 10-40 wt. % protein; and 15-45 wt. % water;

[0034] extruding the dough employing extrusion tem-
peratures that exceeds 105° C.;

[0035] optionally, applying one or more coating com-
positions onto the extrudate; and

[0036] applying a palatability enhancing composition
onto the optionally coated extrudate, said palatability
enhancing composition containing yeast extract and
edible phosphate salt selected from pyrophosphate,
triphosphate and combinations thereof.

DETAILED DESCRIPTION OF THE
INVENTION

[0037] A first aspect of the present invention relates to a
dry pet food comprising 50-99.5 wt. % of a core and 0.5-50
wt. % of an external coating that covers at least a part of the
core and that is composed of one or more layers, including
a covering layer that is located on the outside of the pet food,
said dry pet food having a total water content of not more
than 15 wt. %; said core containing:

[0038] carbohydrates in a concentration of 20-90% by
weight of the core, said carbohydrates including starch
in a concentration of 5-50% by weight of the core;

[0039] protein in a concentration of 10-50% by weight
of the core;

[0040] fat in a concentration of 0-40% by weight of the
core;

said covering layer being composed of:

[0041] 1-80 wt. %, preferably 1-50 wt. % dry yeast
extract;

[0042] 0.5-60 wt. % of edible phosphate salt selected
from pyrophosphate, triphosphate and combinations
thereof;

[0043] 0-95 wt. % of other edible components;

wherein the dry yeast extract is contained in the covering
layer in a concentration of 0.1-10% by weight of the dry pet
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food and wherein the edible phosphate salt is contained in
the covering layer in a concentration of 0.1-5% by weight of
the dry pet food.

[0044] The term “pet” as used herein refers to a domestic
animal, including domestic dogs, cats, rabbits, guinea pigs,
rats, mice, gerbils and hamsters.

[0045] The term “pet food™ as used herein refers to a food
composition designed for ingestion by a pet. The dry pet
food of the present invention may be a nutritionally balanced
food product to provide a pet with all the essential nutrients
it needs in the right quantities. The dry pet food can also be
a food composition that is not nutritionally balanced, e.g. a
treat that is occasionally given to a pet.

[0046] The term “carbohydrates™ as used herein refers to
an organic compound comprising only carbon, hydrogen,
and oxygen, usually with a hydrogen:oxygen atom ratio of
2:1; in other words, with the empirical formula C, (H,0),,.
Examples of carbohydrates include monosaccharides, disac-
charides, oligosaccharides and polysaccharides.

[0047] The term “gelatinized starch” as used herein refers
to starch that has undergone a process that breaks down the
intermolecular bonds of starch molecules in the presence of
water and heat, allowing the hydrogen bonding sites (the
hydroxyl hydrogen and oxygen) to engage more water. This
process irreversibly dissolves the starch granule and the
penetration of water increases randomness in the general
starch granule structure and decreases the number and size
of crystalline regions. Under the microscope in polarized
light starch loses its birefringence and its extinction cross.
[0048] The term “pyrophosphate” as used herein, unless
indicated otherwise, refers to salts of diphopsphate (P,O,),
including salts of hydrogendiphosphates.

[0049] The term “triphosphate” as used herein, unless
indicated otherwise, refers to salts of triphopsphate (P50, ),
including salts of hydrogentriphosphates.

[0050] The term “proteinaceous matter” as used herein
refers to polypeptides, oligopeptides, dipeptides and free
amino acids.

[0051] The term “hydrolyzed protein” as used herein
refers to proteinaceous matter that is produced by partial or
complete hydrolysis of protein.

[0052] The term “degree of hydrolysis” or “DH” as used
herein is defined as follows: DH=(Number of peptide bonds
cleaved/Total number of peptide bonds)x100%.

[0053] The term “fat” as used herein refers to esters of
fatty acids such as triglycerides, diglycerides, monoglycer-
ides and phospholipids.

[0054] The term “yeast extract” as used herein refers to a
yeast product made by extracting the cell contents from
yeast (removing the cell walls).

[0055] The term “dry yeast extract” as used herein, unless
indicated otherwise, refers to the dry matter that is contained
in a yeast extract.

[0056] The term “animal digest” as used herein refers to
meat or animal by-products that have been hydrolyzed, e.g.
by using acid, base, salt, heat, enzymes or any combination
thereof.

[0057] The term “dry animal digest™ as used herein, unless
indicated otherwise, refers to the dry matter that is contained
in animal digest.

[0058] The dry pet food of the present invention prefer-
ably is a dry pet food for cats or dogs. Most preferably, the
dry pet food is a dry pet food for cats.
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[0059] The water content of the dry pet food of the present
invention typically does not exceed 10 wt. %, more prefer-
ably it does not exceed 8 wt. %.

[0060] The dry pet food according to the present invention
typically has a piece weight (i.e. the weight of an individual
piece of dry pet food) in the range of 0.05-100 g, more
preferably in the range of 0.08-50 g and most preferably in
the range of 0.1-5 g.

[0061] The core of the dry pet food typically represents
70-99 wt. %, more preferably 80-98 wt. % and most
preferably 85-92 wt. % of the pet food. The core of the pet
food can have all kinds of different shapes, such as a sphere,
a disc, a ring, a cylinder etc.

[0062] According to a particularly preferred embodiment,
the core of the dry pet food is a kibble, especially an
extruded kibble.

[0063] Examples of carbohydrates that may be employed
in the core of the dry pet food include starch, sugars (e.g.
sucrose, glucose, fructose, lactose, maltose), fibres (e.g.
cellulose). The protein contained in the core may be of
vegetable (e.g. grain), animal (e.g. livestock, poultry, fish),
marine and/or microbial origin. Preferably, at least 5 wt. %,
more preferably at least 10 wt. % of the protein contained in
the core is of animal origin.

[0064] The starch contained within the core of the dry pet
food preferably is gelatinized starch.

[0065] Besides carbohydrates, protein, water and the
optional fat component, the core may contain one or more
other edible ingredients, such as preservatives (e.g. acids or
edible salts thereot), antioxidants, minerals. Typically, these
optional one or more other edible ingredients represent not
more than 30 wt. %, more preferably not more than 20 wt.
% and most preferably not more than 10% of the dry matter
contained in the core of the pet food.

[0066] In one advantageous embodiment (the ‘optimum
palatability embodiment”) of the present invention the com-
bination of yeast extract and phosphate salt is applied in a
concentration level that achieves optimum palatability. In an
alternative, equally advantageous embodiment (the ‘reduced
phosphate embodiment’) the combination of yeast extract
and phosphate salt is used to minimize the phosphate salt
content. In the latter embodiment, the reduction in palat-
ability resulting from the decrease phosphate salt content is
compensated by the favourable impact of the yeast extract,
i.e. the yeast extract effectively enhances the palatability
contribution of the phosphate salt.

[0067] In the ‘optimum palatability embodiment’ of the
dry pet food dry yeast extract is preferably contained in the
covering layer of the dry pet food in a concentration of
0.15-8%, more preferably of 0.2-6%, even more preferably
in a concentration of 0.3-4%, yet more preferably in a
concentration of 0.5-2% and most preferably in a concen-
tration of 0.7-1.6% by weight of the dry pet food.

[0068] In the ‘optimum palatability embodiment’ the cov-
ering layer advantageously contains 1-80 wt. % dry yeast
extract, more preferably 5-60 wt. % dry yeast extract and
most preferably 10-50 wt. % dry yeast extract.

[0069] Expressed differently, in this particular embodi-
ment the dry yeast content of the covering layer preferably
is in the range of 0.1-75% by weight of the external coating,
more preferably in the range of 0.5-60% by weight of the
external coating and most preferably 2-40% by weight of the
external coating.
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[0070] In the ‘reduced phosphate embodiment’ of the dry
pet food dry yeast extract is preferably contained in the
covering layer of the dry pet food in a concentration of
0.3-10%, more preferably of 0.5-8%, even more preferably
in a concentration of 0.7-6%, yet more preferably in a
concentration of 0.8-4% and most preferably in a concen-
tration of 1-3% by weight of the dry pet food.

[0071] Expressed differently, in this embodiment the dry
yeast content of the covering layer preferably is in the range
of 0.2-95% by weight of the external coating, more prefer-
ably in the range of 2-90% by weight of the external coating
and most preferably 10-80% by weight of the external
coating.

[0072] In the ‘reduced phosphate embodiment’ the cover-
ing layer advantageously contains 2-90 wt. % dry yeast
extract, more preferably 10-80 wt. % dry yeast extract and
most preferably 20-70 wt. % dry yeast extract.

[0073] The dry yeast extract that is employed in the
covering layer of the dry pet food product may be obtained
from different types of yeast, such as Saccharomyces,
Pichia, Kluyveromyces, Hansenula, Candida. The dry yeast
extract in the covering layer preferably is obtained from a
Saccharomyces yeast. Even more preferably, the dry yeast
extract is obtained from Saccharomyces cerevisiae.

[0074] In accordance with another preferred embodiment
the dry yeast extract is obtained from yeast that was pro-
duced in a brewing process.

[0075] According to a particularly preferred embodiment
of the invention, the dry yeast extract employed in the
covering layer is an agglomerated dry yeast extract. Prefer-
ably, the agglomerated dry yeast extract has a mass weighted
average particle size of 50-1000 um, more preferably of
100-800 pm and most preferably of 200-750 um.

[0076] The edible phosphate salt that is contained in the
covering layer preferably is pyrophosphate. Examples of
pyrophosphates that may suitably be employed include
tetrasodium pyrophosphate, trisodium pyrophosphate, diso-
dium pyrophosphate, tetrapotassium pyrophosphate, tripo-
tassium pyrophosphate, dipotassium pyrophosphate and
combinations thereof. Preferably the pyrophosphate is
selected from tetrasodium pyrophosphate, tetrapotassium
pyrophosphate and combinations thereof. Most preferably,
the pyrophosphate used is tetrasodium pyrophosphate.

[0077] In the aforementioned ‘optimum palatability
embodiment’ of the dry pet food, the covering layer of the
pet food advantageously contains 1-50%, more preferably
3-45% and most preferably 10-40% by weight of the cov-
ering layer of the edible phosphate salt.

[0078] In this same embodiment, the edible phosphate salt
is preferably incorporated in the covering layer in a mini-
mum concentration of at least 0.1%, more preferably at least
0.3%, even more preferably at least 0.5%, yet more prefer-
ably at least 0.7% and most preferably at least 1% by weight
of the dry pet food. The edible phosphate salt is typically
incorporated in the covering layer in a maximum concen-
tration that does not exceed 5%, more preferably does not
exceed 5%, even more preferably does not exceed 3%, yet
more preferably does not exceed 2.% and most preferably
does not exceed 1.5% by weight of the dry pet food.

[0079] In the ‘optimum palatability embodiment’ the dry
yeast extract and the edible phosphate salt are advanta-
geously contained in the covering layer in a weight ratio of
dry yeast extract to phosphate salt of 6:1 to 1:4, more
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preferably of 4:1 to 1:3, even more preferably of 3:1 to 1:2
and most preferably of 2:1 to 2:3.

[0080] In the ‘reduced phosphate embodiment’ of the dry
pet food, the covering layer of the pet food advantageously
contains 0.2-30%, more preferably 0.5-25% and most pref-
erably 1-20% by weight of the covering layer of the edible
phosphate salt.

[0081] In the ‘reduced phosphate embodiment’, the edible
phosphate salt is preferably incorporated in the covering
layer in a minimum concentration of at least 0.02%, more
preferably at least 0.05%, even more preferably at least
0.1%, yet more preferably at least 0.15% and most prefer-
ably at least 0.2% by weight of the dry pet food. The edible
phosphate salt is typically incorporated in the covering layer
in a maximum concentration that does not exceed 2%, more
preferably does not exceed 1%, even more preferably does
not exceed 0.5%, yet more preferably does not exceed 0.4%
and most preferably does not exceed 0.3% by weight of the
dry pet food.

[0082] In the ‘reduced phosphate embodiment’ the dry
yeast extract and the edible phosphate salt are advanta-
geously contained in the covering layer in a weight ratio of
dry yeast extract to phosphate salt of 20:1 to 1:2, more
preferably of 10:1 to 1:1, even more preferably of 6:1 to 3:2
and most preferably of 5:1 to 2:1.

[0083] Besides the dry yeast extract and the edible phos-
phate salt, the covering layer preferably contains other
edible components in a concentration of 0-70 wt. %, more
preferably of 0-60 wt. % and most preferably of 0-50 wt. %.
[0084] According to another preferred embodiment, the
covering layer contains hydrolyzed protein, preferably in a
concentration of 2-10% by weight of the covering layer. The
hydrolyzed protein in the covering layer preferably is
selected from hydrolyzed animal protein, hydrolyzed veg-
etable protein and combinations thereof. Preferably hydro-
lyzed animal protein constitutes 20-100%, more preferably
25-60% and most preferably 30-50% of the hydrolyzed
protein in the covering layer. The hydrolyzed animal protein
preferably originates from an animal selected from poultry,
pig, beef, lamb, fish and combinations thereof.

[0085] The hydrolyzed protein in the covering layer pref-
erably has a degree of hydrolysis of 5 to 100%. Even more
preferably, the degree of hydrolysis is in the range of 10 to
98%, most preferably in the range of 20 to 95%.

[0086] At least a part of the hydrolyzed protein in the
covering layer is preferably provided by animal digest.
Preferred animal digest compositions contain one or more
organs selected from viscera, liver, kidney spleen, lung and
heart. Preferably, the covering layer contains 1-50%, more
preferably 5-50% and most preferably 10-30% of dry animal
digest by weight of the covering layer. Expressed differently,
the covering layer preferably contains 0.1-5%, more pref-
erably 0.5-3% and most preferably 1-3% of dry animal
digest by weight of the dry pet food.

[0087] Flavouring is another palatability enhancing com-
ponent that is advantageously employed in the covering
layer. Preferably, the covering layer contains at least 10
ppm-5 wt. %, more preferably 100 ppm-3 wt. % and most
preferably 5000 ppm-2 wt. % of flavouring selected from
flavouring top-notes, Maillard reaction flavours and combi-
nations thereof.

[0088] The covering layer of the dry pet food preferably is
made up of particulate matter. More preferably, at least 80
wt. % of the covering layers consists of particulate material
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having a diameter in the range of 10-1000 pm, especially in
the range of 30-500 um. This particulate material by be
adhered to the core by means of a binding agent and/or
intermediate coating layer(s).

[0089] The external coating of the dry pet food may
suitably contain one or more additional layers besides the
exterior covering layer. These optional one or more addi-
tional layers are located between the covering layer and the
core of the dry pet food. According to a particularly pre-
ferred embodiment, the external coating includes a fat-
containing coating layer that is located between the core and
the covering layer, said fat-containing coating layer consist-
ing of:

[0090] 30-100 wt. % fat;
[0091] 0-30 wt. % water;
[0092] 0-60 wt. % of other edible components.
[0093] The fat-containing layer typically -constitutes

1-30% by weight of the dry pet food. More preferably, the
fat-containing layer constitutes 1.5-20%, most preferably
2-10% by weight of the dry pet food.

[0094] In accordance with one preferred embodiment the
fat-containing layer contains at least 50 wt. % fat. Even more
preferably, the fat-containing layer contains 50-100 wt. %
fat, 0-40 wt. % water and 0-40 wt. % proteinaceous matter,
wherein said fat, water and proteinaceous matter together
constitute at least 70 wt. %, more preferably at least 80 wt.
% of the fat-containing layer.

[0095] Preferably, the fat-containing layer contains 1-30
wt. %, even more preferably 2-20 wt. % of proteinaceous
matter.

[0096] The fat-containing layer may suitably contain other
ingredients besides fat, proteinaceous matter and water.
Examples of such other ingredients include preservatives,
antioxidants, minerals, carbohydrates, flavouring, colourant.
[0097] The fat that is contained in the fat-containing layer
preferably contains at least 80 wt. %, more preferably at
least 90 wt. % of triglycerides. The fat may suitably contain
animal fat, vegetable oil, marine oil or combinations thereof.
According to a particularly preferred embodiment, the fat
contains at least 10 wt. % of an animal fat selected from
poultry fat, lard, tallow, fish oil and combinations thereof.

[0098] The core of the dry pet food is at least partly
covered by the external coating. Typically, the external
coating covers at least 50%, more preferably at least 70%
and most preferably at least 85% of the exterior surface of
the core.

[0099] A dry cat food according to the present invention
preferably contains:

[0100] 20-60 wt. % proteinaceous matter;

[0101] 20-60 wt. % carbohydrates;

[0102] 10-30 wt. % fat;

[0103] at least 500 mg/kg, preferably 1000-4000 mg/kg

of vitamins selected from vitamin E, vitamin A, vitamin
B12, vitamin D3, riboflavin, niacin (vitamin B3), pan-
tothenate (vitamin B5), biotin (vitamin B8), thiamine
(vitamin B1), folic acid (vitamin B9), pyroxidine
hydrochloride (vitamin B6), and menadione sodium
bisulfite complex (a source of vitamin K activity) and
combinations thereof;

[0104] atleast 5 g/kg, preferably 10-25 g/kg of minerals
selected from calcium, potassium, sodium, zinc, iron,
copper and combinations thereof.
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[0105] A dry dog food according to the present invention
preferably contains:

[0106] 20-50 wt. % proteinaceous matter;

[0107] 20-80 wt. % carbohydrates;

[0108] 2-40 wt. % fat;

[0109] at least S00 mg/kg, preferably 1000-4000 mg/kg

of vitamins selected from vitamin E, vitamin A, vitamin
B12, vitamin D3, riboflavin, niacin (vitamin B3), pan-
tothenate (vitamin BS), biotin (vitamin B8), thiamine
(vitamin B1), folic acid (vitamin B9), pyroxidine
hydrochloride (vitamin B6), and menadione sodium
bisulfite complex (a source of vitamin K activity) and
combinations thereof;

[0110] at least 5 g/kg, preferably 10-25 g/kg of minerals
selected from calcium, potassium, sodium, zinc, iron,
copper and combinations thereof.

[0111] The dry pet food typically has a bulk density of
200-600 g/1, more preferably of 300-500 g/l and most
preferably of 300-450 g/1.

[0112] The dry pet food of the present invention may have
a moist, lubricious, “meaty”-looking appearance. The meat-
like appearance may be enhanced by adding texture. Texture
may be added using extrusion dies, moulds, or mechanical
surface modification of the kibble before or after the coating
is applied. The meat-like appearance may also be enhanced
by adding colour. Artificial colorants may be used, as well as
inorganic colorants such as iron oxide, or biologically-
derived colourants, such as cochineal, carmine, or carminic
acid. Alternatively, incorporation of red meats or red meat
by-products, blood meal, or other red to dark-brown food
ingredients may alter the colour of the pet food and make the
kibble more meat-like in appearance. A moist appearance
may be provided by using a brightener.

[0113] The texture of the pet food may be rendered more
meat-like by moditying the sofiness of the food (“crunchy”
texture not generally being associated with meat). The
softness of the food may be adjusted by selecting a suitable
coating or coatings and/or by applying glycerol in the core.
These approaches do not preclude the use of other additives
or techniques for enhancing the softness (or “chewiness”) of
the food.

[0114] The texture of the dry pet food can be characterized
with the Young’s modulus (kgf/cm?2) of the pet food. For
hard pet food the maximum pressure may be from 12 to 35
kgf/cm2, more particularly from 12 to 20 kgf/cm?2. Soft pet
food typically has a Young’s Modulus of 1 to 12 kgf/cm?2,
more particularly of 2 to 7 kgf/em2, especially of 2.5 to 5
kgf/em?2.

[0115] Another aspect of the invention relates to the use of
a dry pet food as defined herein before for feeding a
companion animal, especially a companion animal selected
from cats and dogs, Even more preferably, the dry pet food
is used for feeding a cat.

[0116] Yet another aspect of the present invention relates
to a process of manufacturing a dry pet food as described
herein before, said process comprising the successive steps
of:

[0117] providing a dough comprising 20-40 wt. %
starch; 10-40 wt. % protein; and 15-45 wt. % water;

[0118] extruding the dough employing extrusion tem-
peratures that exceeds 105° C.;

[0119] optionally, applying one or more coating com-
positions onto the extrudate; and
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[0120] applying a palatability enhancing composition
onto the optionally coated extrudate, said palatability
enhancing composition containing yeast extract and
edible phosphate salt selected from pyrophosphate,
triphosphate and combinations thereof.

[0121] It should be understood that the palatability
enhancing composition may be applied as a single compo-
sition or, alternatively, that it may be applied in stages, e.g.
by first applying the yeast extract and next the source of
edible phosphate salt or vice versa. Preferably, the palat-
ability enhancing composition is applied as a single com-
position.

[0122] The dough is suitably formed by combining a
proteinaceous material with a farinaceous material and
optionally other edible components. The proteinaceous
material is a material having a proteinaceous matter content
of at least 15% by weight of dry matter. Examples of
proteinaceous material include vegetable proteins such as
soybean protein, cotton seed protein, and peanut protein;
animal proteins such as casein, albumin, and fresh animal
tissue including fresh meat tissue and fresh fish tissue; and
dried or rendered meals such as fish meal, poultry meal,
meat meal, bone meal and the like. Other types of suitable
proteinaceous materials include wheat gluten or corn gluten,
and microbial proteins such as yeast.

[0123] The farinaceous material is a material having a
proteinaceous matter content of less than 15% by weight of
dry matter and containing at least 20% starch by weight of
dry matter. Examples of farinaceous material include grains
such as corn, milo, alfalfa, wheat, barley, rice, soy hulls, and
other grains having low protein content.

[0124] Together, the proteinaceous material and the fari-
naceous material typically constitute at least 60%, more
preferably at least 65% and most preferably 70-90% of the
dry matter contained with the dough.

[0125] Other ingredients that may suitably be employed in
the dough include vitamins, minerals, humectants, preser-
vatives, fats and water.

[0126] The initial water content of the dough preferably is
in the range of 18-40 wt. %, more preferably in the range of
20-35 wt. %. The presence of water in combination with the
heating conditions employed during extrusion ensure that
the starch within the dough becomes gelatinized. Gelatini-
zation of the starch ensures that the extrudate retains its
shape.

[0127] The dough is preferably cooked during extrusion
under conditions of elevated temperature and pressure as
these conditions favour starch gelatinization. Extrusion may
be carried out in, for instance, a single screw or a twin screw
(counter rotating) extruder. The extruder may be provided
with a die having a particular shape, such as a circle, a ring
or a cross. The extruded product is preferably segmented
into discrete particles or pieces by a rotating cutting knife as
the product is extruded.

[0128] In the present process the dough is preferably
extruded at an extrusion temperature of 110-150° C., more
preferably of 120-140° C. Here the extrusion temperature
refers to the temperature of the dough during extrusion.
[0129] The palatability enhancing composition that is
applied in the present process can be a powder, a paste, a gel
or a liquid. Preferably, the palatability enhancing composi-
tion is a powder, more preferably a free flowing powder.
[0130] According to a particularly preferred embodiment
of the invention, the yeast extract that is contained in the
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palatability enhancing composition is an agglomerated dry
yeast extract. Preferably, the agglomerated dry yeast extract
has a mass weighted average particle size of 50-1000 pum,
more preferably of 100-800 pum and most preferably of
200-750 pm.

[0131] The yeast extract in the palatability enhancing
composition typically has a bulk density in the range of
300-600 kg/m3, more preferably in the range of 400-600
kg/m3.

[0132] The yeast extract is typically applied onto the
optionally coated extrudate in a concentration of 0.1-10%,
more preferably of 0.2-6% and most preferably 0.3-4% by
weight of the dry pet food, said weight percentages being
calculated on a dry weight basis.

[0133] The edible phosphate salt employed in the present
process preferably is pyrophosphate, especially pyrophos-
phate selected from tetrasodium pyrophosphate, trisodium
pyrophosphate, disodium pyrophosphate, tetrapotassium
pyrophosphate, tripotassium pyrophosphate, dipotassium
pyrophosphate and combinations thereof. More preferably
the pyrophosphate is selected from tetrasodium pyrophos-
phate, tetrapotassium pyrophosphate and combinations
thereof. Most preferably, the pyrophosphate used is tetraso-
dium pyrophosphate.

[0134] The edible phosphate salt is typically applied onto
the optionally coated extrudate in a concentration of at least
0.02%, more preferably of at least 0.1%, even more prefer-
ably of at least 0.2% and most preferably of at least 0.5% by
weight of the dry pet food. The edible phosphate salt is
preferably applied onto the extrudate in a concentration that
does not exceed 5%, more preferably does not exceed 4%
and most preferably does not exceed 3% by weight of the
dry pet food.

[0135] According to a preferred embodiment of the pres-
ent process, the palatability enhancing composition contains
a source of hydrolyzed protein. The source of hydrolyzed
protein is typically applied in a concentration of 0.5-12%,
more preferably of 1-4% by weight of the dry pet food, said
weight percentages being calculated on a dry weight basis.
[0136] In accordance with one particular embodiment of
the present process, the palatability enhancing composition
is a powder, preferably a powder having a mass weighted
average diameter in the range of 30-800 um, more preferably
in the range of 50-600 pm. Preferably, this powdery palat-
ability enhancing composition has the composition of the
covering layer as defined herein before.

[0137] In a particularly preferred embodiment of the pres-
ent process the palatability enhancing composition is a
particulate composition comprising particulate dry yeast and
a particulate source of hydrolyzed protein, and optionally
further particulate ingredients.

[0138] According to an alternative embodiment, the pal-
atability enhancing composition is an aqueous liquid or a
paste, most preferably a liquid. Besides yeast extract and the
source of hydrolyzed protein the liquid or pasty palatability
enhancing composition may suitably contain other ingredi-
ents.

[0139] The source of hydrolyzed protein typically con-
tains at least 50% of proteinaceous matter by weight of dry
matter. More preferably, the source of hydrolyzed protein
contains at least 60%, most preferably at least 70% of
proteinaceous matter by weight of dry matter.

[0140] The source of hydrolyzed protein that is employed
in the process preferably contains hydrolyzed protein
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selected from hydrolyzed animal protein, hydrolyzed veg-
etable protein and combinations thereof. Preferably, source
of hydrolyzed protein contains hydrolyzed animal protein.
The hydrolyzed animal protein preferably originates from an
animal selected from poultry, pig, beef, lamb, fish and
combinations thereof.

[0141] The hydrolyzed protein in the source of hydrolyzed
protein preferably has a degree of hydrolysis of to 5-100%.
Even more preferably, the degree of hydrolysis is in the
range of 10 to 98%, most preferably in the range of 20 to
95%.

[0142] According to a particularly preferred embodiment,
the source of hydrolyzed protein is animal digest. Preferred
animal digest compositions contain viscera and/or liver.
[0143] The palatability enhancing composition may suit-
ably contain further ingredients such as further palatability
enhancing ingredients, fat, carbohydrates, yeast (whole cells
or cell wall fragments), minerals, anti-oxidants, preserva-
tives and colouring.

[0144] Examples of further palatability enhancing com-
ponents that are advantageously contained in the palatability
enhancing composition besides the yeast extract, the edible
phosphate salt and the optional source of hydrolyzed protein
include: free fatty acids; flavouring and combinations
thereof.

[0145] Flavouring is another palatability enhancing com-
ponent that is advantageously applied onto the optionally
coated extrudate. The flavouring may be applied in the form
of a concentrated topnote and/or in the form of a much less
potent flavour ingredient (e.g. a spray dried reaction fla-
vour). Preferably, flavouring is applied onto the optionally
coated extrudate in a concentration, calculated on the total
dry pet food, of 10 ppm to 5 wt. %, more preferably 100 ppm
to 3 wt. % and most preferably of 1000 ppm to 2 wt. %, said
flavouring selected from flavouring top-notes, Maillard reac-
tion flavours and combinations thereof.

[0146] A typical palatability enhancing composition that
can suitably employed in the present process has the fol-
lowing composition (percentages by weight of dry matter):

[0147] 20-50% yeast extract;
[0148] 0-20% yeast;
[0149] 10-50% animal digest;
[0150] 5-30% edible phosphate salt;
[0151] 0-20% fat;
[0152] 0-10%, preferably 0.1-10% flavouring; and
[0153] 0-10% of other ingredients.
[0154] According to a particularly preferred embodiment,

the present process comprises the step of applying a fat-
containing coating compositions onto the extrudate before
the application of the dry yeast extract.

[0155] The fat-containing coating composition is typically
applied in an amount of 1 to 30% by weight of the final dry
pet food. More preferably, the fat-containing coating com-
position is applied in an amount of 1.5 to 20%, most
preferably of 2 to 10% by weight of the dry pet food. The
fat-containing coating composition is typically applied by
spraying it onto the extruded dough. Preferably, the fat-
containing coating composition that is sprayed onto the
extruded dough has a temperature in excess of 30° ° C.,
preferably of 32-80° C.

[0156] In accordance with a preferred embodiment the
fat-containing coating composition contains at least 50 wt.
% fat. Even more preferably, the fat-containing coating
contains 50-100 wt. % fat, 0-30 wt. % water and 0-40 wt. %
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proteinaceous matter, wherein said fat, water and proteina-
ceous matter together constitute at least 70 wt. %, more
preferably at least 80 wt. % of the fat-containing coating
composition. Preferably, the fat-containing coating compo-
sition contains 1-30 wt. %, even more preferably 2-20 wt. %
of proteinaceous matter.

[0157] The fat-containing coating composition may suit-
ably contain other ingredients besides fat, proteinaceous
matter and water. Examples of such other ingredients
include preservatives, antioxidants, minerals, carbohydrates,
flavouring, colourant.

[0158] The invention is further illustrated by the following
non-limiting examples.
EXAMPLES
Example 1

[0159] Cat kibbles were prepared by extruding a dough,
and cutting the extruded dough into pieces having a piece
weight of approximately 0.2 g. The composition of the
dough is described in Table 1
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TABLE 3

% by weight of
coated kibble

Product 1 Control
Animal digest ! 0.8 0.8
Yeast extract 2 1.0 0
Na;HP,0, 0.4 0.4
Other ingredients 0.8 0.8

! Poultry or pork by-products - 40-50% protein
2 Agglomerated yeast extract with a mass weighted average particle size of appr. 600 pm

[0164] The moisture content of the cat kibbles so obtained
was approximately 6 wt. %.

[0165] Three feeding trials were conducted with the two
different coated cat kibbles (Product 1 and Control). In these
feeding trials called “two-bowl test” or “versus test” the two
products were presented simultaneously to each of 30 cats
(individual feeding station accessible via individual cat
collar chip). Identical amounts of product were served in

TABLE 1 each of the two bowls. In each of the three feeding trials the
cats were twice exposed to the two products. The position of
Wt. % - . .
the two bowls was switched in the second exposure to avoid
Cereals 274 any biais. The quantity eaten was measured after a maxi-
Vegetable by-products 53 P . .
e ) mum of 16 hours of exposure. Statistical analysis (Analysis
egetable protein extract 59 A
Egg and egg by-products 0.4 of variance) were made on the data to conclude on the
Meat and animal by-products 23.6 significativity of the effect. The outcome of these feeding
Yeast 1.6 . : . :
Oil and fat by trials is summarized in Tables 4a, 4b and 4c
Minerals and vitamins 3.0
Water 30.0 TABLE 4a
Variable Control Product 1 p-value
[0160] Next, the pieces of extrudate were coated with a
. . . . . Weight Eaten (g) 17.7 29.86 0.0000
coating emulsion in a batch coater by spraying an emulsion Count (Pets) b P
having a temperature of 40° C. onto the pieces while stirring
with a 2 paddle mixer. The composition of the coating
emulsion is described in Table 2
TABLE 4b
TABLE 2 Variable Control Product 1 p-value
Wt. % Weight Eaten (g) 15.0 242 0.0001
Fat 66.7 Count (Pets) 30 30
Poultry by-product* 273
Preservatives 2.7
Anti-oxidant 0.7
Minerals 1.3 TABLE 4c
Sugars 1.3
Variable Control Product 1 p-value
*Water: 67%, Protein: 25%, Ash: 1.4%, Fat: 6.6%
Weight Eaten (g) 15.7 22.1 0.0208
[0161] The coated kibbles so obtained contained approxi- Count (Pets) 30 30
mately 9% of coating by weight of the coated kibble.
Example 2 Fxample 3
[0162] Two different powder palatants were applied to the
emulsion coated kibbles described in Example 1 by gradu- [0166] Different powder palatants are applied to the enul-

ally introducing the powder palatant (2% to 3% by weight of
the coated kibbles) into a batch coater that was filled with the
coated kibbles whilst stirring the kibbles with a 2 paddles
mixer.

[0163] The composition of the two powder palatants is
described in Table 3.

sion coated kibbles described in Example 1 by gradually
introducing the powder palatant into a batch coater that was
filled with the coated kibbles whilst stirring the kibbles with
the 2 paddles mixer. The compositions of the different
powder palatants (by weight of the coated kibbles) are
described in Table 5.
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TABLE 5

% by weight of the
coated kibbles

1 A B Control
Pyrophosphate 0.4 0.4 0 0
Yeast extract ! 1.0 0 1.0 0

! Same yeast extract as in Example 2

[0167] The cat kibbles 1, A and B as well as the control
kibbles are subjected to a cat feeding trial. The results show
that the cats preferred kibbles 1, A and B over the control
kibbles. The trials further show that cats clearly prefer cat
kibbles 1 over cat kibbles A and B.

Example 4

[0168] Fat coated cat kibbles were prepared using the
procedure described in Example 1, except that this time the
pieces of extrudate were coated with fat in a batch coater by
spraying molten chicken fat having a temperature of 40° ° C.
onto the pieces while stirring with a 2 paddle mixer.

[0169] Different powder palatants were applied to the fat
coated kibbles described in Example 1 (0.74-1.74% by
weight of the coated kibbles) by gradually introducing the
powder palatant into a batch coater that was filled with the
coated kibbles whilst stirring the kibbles with a 2 paddles
mixer. The compositions of the different powder palatants
(by weight of the coated kibbles) are described in Table 6.

TABLE 6

% by weight of
coated kibbles

1 A B
Pyrophosphate 0.74 0.74 0
Yeast extract 1.0 0 1.0

[0170] A feeding trial was conducted with the three dif-
ferent coated cat kibbles. In this feeding trial called “two-
bowl test” or “versus test” the three products were offered to
the cats in three different pairs of two products. The two
products were presented simultaneously to each of 30 cats
(individual feeding station accessible via individual cat
collar chip). Identical amounts of product were served in
each of the two bowls. The cats were twice exposed to the
two same products. The position of the two bowls was
switched in the second exposure to avoid any bias. The
quantity eaten was measured after a maximum of 16 hours
of exposure. Statistical analysis (Analysis of variance) were
made on the data to conclude on the significativity of the
effect. The outcome of these feeding trials is summarized in
Table 7.

TABLE 7
Numer of Average amount eaten Difference
Combination cats (grams) (grams)
1 versus A 29 29.79 (1) 7.75 (A) 22.04 5421
1 versus B 29 24.21 (1) 8.59 (B) 15.62 =528 1
A versus B 30 6.24 (A) 18.73 (B) -12.49 = 6.38 !

! Confidence interval of 95%

Aug. 22, 2024

1. A pet food composition comprising:

a core in an amount of from about 50% to about 99.5% by

weight, wherein the core comprises:

(a) carbohydrates in a concentration of from about 20%
to about 90% by weight of the core, wherein the
carbohydrates include starch in a concentration of
from about 5% to about 50% by weight of the core;

(b) protein in a concentration of from about 10% to
about 50% by weight of the core;

(c) fat in a concentration of from about 0% to about
40% by weight of the core; and

an external coating in amount of from about 0.5% to about

50% by weight, wherein the external coating com-

prises:

(a) a fat-based layer disposed on the core comprising:
(1) at least 50% by weight fat,

(i1) from about 1% to about 30% by weight proteina-
ceous matter, and

(iii) from about 0% to about 30% by weight water;
and

(b) a covering layer disposed on the fat-based layer
comprising consisting essentially of:

(1) from about 10% to about 80% by weight of the
covering layer dry yeast extract, and

(i) from about 0.5% to about 25% by weight of the
covering layer of one or more edible phosphate
salts comprising pyrophosphate, triphosphate, or a
combination thereof,

wherein the concentration of the one or more edible
phosphate salts does not exceed 0.4% by weight of
the pet food composition,

wherein the dry yeast extract comprises from about
0.8% to about 10% by weight of the pet food
composition, and

wherein the pet food composition has a total water
content of less than about 15%.

2. The pet food composition of claim 1, wherein the
concentration of the one or more edible phosphate salts is
less than about 0.3% by weight of the pet food composition.

3. The pet food composition of claim 1, wherein the one
or more edible phosphate salts comprises pyrophosphate.

4. The pet food composition of claim 3, wherein the
pyrophosphate comprises tetrasodium pyrophosphate, triso-
dium pyrophosphate, disodium pyrophosphate, tetrapotas-
sium pyrophosphate, tripotassium pyrophosphate, dipotas-
sium pyrophosphate, or a combination thereof.

5. The pet food composition of claim 1, wherein the dry
yeast extract and one or more edible phosphate salts are
present in the covering layer in a ratio of from about 20:1 to
about 1:2.

6. The pet food composition of claim 1, wherein the
covering layer further comprises from about 2% to about
80% by weight hydrolysed protein.

7. The pet food composition of claim 1, wherein the starch
is gelatinized starch.

8. The pet food composition of claim 1, wherein at least
5 wt. % of the protein in the core is of animal origin.

9. The pet food composition of claim 1, wherein the core
further comprises one or more other edible ingredient in an
amount of from about 0% to about 95% by weight of the
core, wherein the one or more other edible ingredient is a
preservative, antioxidant, or mineral.



US 2024/0277007 Al

10. The pet food composition of claim 1, wherein the fat,
water, and proteinaceous matter constitute at least 70% by
weight of the fat-based layer.

11. A pet food composition comprising:

a core in an amount of from about 50% to about 99.5% by

weight, wherein the core comprises:

(a) carbohydrates in a concentration of from about 20%
to about 90% by weight of the core, wherein the
carbohydrates include starch in a concentration of
from about 5% to about 50% by weight of the core

(b) protein in a concentration of from about 10% to
about 50% by weight of the core

(c) fat in a concentration of from about 0% to about
40% by weight of the core; and

an external coating in amount of from about 0.5% to about

50% by weight, wherein the external coating com-

prises:

(a) a fat-based layer disposed on the core comprising:
(1) at least 50% by weight fat,

(i1) from about 1% to about 30% by weight proteina-
ceous matter, and

(iii1) from about 0% to about 30% by weight water;
and

(b) a covering layer disposed on the fat-based layer
consisting essentially of:

(1) dry yeast extract, and

(i1) one or more edible phosphate salts comprising
pyrophosphate, triphosphate, or a combination
thereof,

wherein the concentration of the one or more edible
phosphate salts does not exceed 0.4% by weight of
the pet food composition,

wherein the dry yeast extract comprises from 0.8% to
about 10% by weight of the pet food composition,
and

wherein the pet food composition has a total water
content of less than about 15%.

12. The pet food composition of claim 11, wherein the
concentration of the one or more edible phosphate salts is
less than about 0.3% by weight of the pet food composition.

13. The pet food composition of claim 11, wherein the one
or more edible phosphate salts comprises pyrophosphate.

14. The pet food composition of claim 13, wherein the
pyrophosphate comprises tetrasodium pyrophosphate, triso-
dium pyrophosphate, disodium pyrophosphate, tetrapotas-
sium pyrophosphate, tripotassium pyrophosphate, dipotas-
sium pyrophosphate, or a combination thereof.

15. The pet food composition of claim 11, wherein the dry
yeast extract and one or more edible phosphate salts are
present in the covering layer in a ratio of from about 20:1 to
about 1:2.
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16. A pet food composition comprising:

a core in an amount of from about 50% to about 99.5% by

weight, wherein the core comprises:

(a) carbohydrates in a concentration of from about 20%
to about 90% by weight of the core, wherein the
carbohydrates include starch in a concentration of
from about 5% to about 50% by weight of the core

(b) protein in a concentration of from about 10% to
about 50% by weight of the core

(c) fat in a concentration of from about 0% to about
40% by weight of the core; and

an external coating in amount of from about 0.5% to about

50% by weight, wherein the external coating com-

prises:

(a) a fat-based layer disposed on the core comprising:
(1) at least 50% by weight fat,

(i1) from about 1% to about 30% by weight proteina-
ceous matter, and

(iii) from about 0% to about 30% by weight water;
and

(b) a covering layer disposed on the fat-based layer
comprising:

(1) dry yeast extract, and

(i1) one or more edible phosphate salts comprising
pyrophosphate, triphosphate, or a combination
thereof,

wherein the concentration of the one or more edible
phosphate salts does not exceed 0.4% by weight of
the pet food composition,

wherein the dry yeast extract comprises from 0.8% to
about 10% by weight of the pet food composition,
and

wherein the pet food composition has a total water
content of less than about 15%.

17. The pet food composition of claim 16, wherein the
concentration of the one or more edible phosphate salts is
less than about 0.3% by weight of the pet food composition.

18. The pet food composition of claim 16, wherein the one
or more edible phosphate salts comprises pyrophosphate.

19. The pet food composition of claim 18, wherein the
pyrophosphate comprises tetrasodium pyrophosphate, triso-
dium pyrophosphate, disodium pyrophosphate, tetrapotas-
sium pyrophosphate, tripotassium pyrophosphate, dipotas-
sium pyrophosphate, or a combination thereof.

20. The pet food composition of claim 16, wherein the pet
food composition comprises from about 1% to about 3% by
weight dry yeast extract, and from about 0.02% to about
0.4% by weight one or more edible phosphate salts.
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