20167134116 A1 | 000 OO0 0 OO0 0

<

W

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

25 August 2016 (25.08.2016)

WIPOIPCT

(10) International Publication Number

WO 2016/134116 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

International Patent Classification:
A23K 20/158 (2016.01) A23K 50/42 (2016.01)
A23K 40/30 (2016.01) A23K 50/45 (2016.01)

International Application Number:
PCT/US2016/018420

International Filing Date:
18 February 2016 (18.02.2016)

Filing Language: English
Publication Language: English
Priority Data:

62/117,804 18 February 2015 (18.02.2015) US
62/117,811 18 February 2015 (18.02.2015) US

Applicant: MARS, INCORPORATED [US/US]; 6885
Elm Street, McLean, Virginia 22101-3883 (US).

Inventors: SLUSARCZYK, Peter; c/o MARS, INCOR-
PORATED, 6885 Elm Street, McLean, Virginia 22101-
3883 (US). CONYER, Sjon-Paul; ¢/o MARS, INCOR-
PORATED, 6885 Elm Street, McLean, Virginia 22101-
3883 (US). PORTER, David; c/o MARS, INCORPOR-
ATED, 6885 Elm Street, McLean, Virginia 22101-3883
(US). HARPER, Nigel; ¢/o MARS, INCORPORATED,
6885 FElm Street, McLean, Virginia 22101-3883 (US).
BUFF, Preston; c/o MARS, INCORPORATED, 6885 Elm
Street, McLean, Virginia 22101-3883 (US). GUMUDAV-
ELLIL Vinod; ¢/o MARS, INCORPORATED, 6885 Elm
Street, McLean, Virginia 22101-3883 (US). TURNER,
Walter; c/o MARS, INCORPORATED, 6885 Elm Street,

(74

(8D

(84)

McLean, Virginia 22101-3883 (US). CHAPPELET,
Laurie; ¢/o MARS, INCORPORATED, 6885 Elm Street,
McLean, Virginia 22101-3883 (US).

Agent: JORDAHL, Kimberly S.; KSILAW, LLC, P.O.
Box 517, Willernie, Minnesota 55090 (US).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: CORE AND SHELL KIBBLE-LIKE PRODUCT

(57) Abstract: A liquid core and shell product is provided. The product can have at least three layers: a solid food based material, a
liquid-based substance, and an encapsulate material. The liquid core and shell product can deliver a liquid-based substance to the
mouth of a consumer in a clean way, where it may also provide a unique mouth feel. The liquid core and shell product can also act as
a delivery vehicle for functional ingredients and/or organoleptic enhancers.



WO 2016/134116 PCT/US2016/018420

CORE AND SHELL KIBBLE-LIKE PRODUCT

BACKGROUND

[0001] Coatings such as gravy, flavoring agents, and supplements can be applied to dry pet
food products, such as dry kibbles, to improve flavor, desirability, and/or nutrient content of
the kibbles. However, such coatings are typically messy, and may require application to the

dry kibble at every meal.

[0002] Wet pet food products may be desirable to pets because of their texture and flavor, but
are also messy and inconvenient for the customer. These drawbacks are sufficient to prevent

customers from purchasing and feeding such wet pet food products.

[0003] Dry pet food products provide benefits to consumers, such as being nutritionally
complete, convenient to feed (e.g., multiple feeding occasions from a single package, shelf
stable after opening), and having a less strong odor than other pet food products, such as wet

pet food.

[0004] However, a potential drawback to purchasing and using dry pet food is that pets are
accustomed to getting their bodily water intake from their prey, and consequently, typically
drink less than the optimal amount of water when fed a dry pet food diet. This can lead to
potential health problems, such as, for example, reduced activity levels, kidney stones, and

disease of the lower urinary tract.
SUMMARY

[0005] A food product in accordance with the present disclosure can comprise an encapsulate
material surrounding a liquid-based substance, and a coating comprising a solid food material
surrounding at least a portion of the encapsulate material. The solid food material can
comprise a kibble. The solid food material can have a moisture content of less than about 10%.
The liquid-based substance can further comprise at least one of a functional ingredient and an
organoleptic enhancer. The liquid-based substance can be selected from the group consisting
of oil and water. The liquid-based substance can have a viscosity of from about 0.8 ¢cp to 2,000
cp. The encapsulate material can be selected from the group consisting of a hydrophilic matrix,
a hydrophobic matrix, gelatin, a divalent cation set alginate, a protein based film, and a
hydrocolloid based film.
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[0006] A method for making a food product in accordance with the present disclosure can
comprise obtaining an encapsulate material, filling said encapsulate material with a liquid-based
substance, and coating or encrusting said encapsulate material with a solid food material. The
coating or encrusting can be accomplished by panning. The solid food material can be a kibble.
The solid food material can have a moisture content below 10%. The liquid-based substance
can further contain at least one of a functional ingredient or an organoleptic enhancer. The
liquid-based substance can comprise at least one of an oil and water. The encapsulate material
can be selected from the group consisting of a hydrophilic matrix, a hydrophobic matrix, gelatin,
divalent cation set alginate, protein based film, hydrocolloid based film, and combinations

thereof. The liquid-based substance can have a viscosity of from about 0.8 cp to 2,000 cp.

[0007] Another food product in accordance with the present disclosure can comprise an oil-
based substance encapsulated by a gelatin-based material or a divalent cation set alginate, and a
coating comprising a solid food material surrounding at least a portion of the gelatin-based
material or the divalent cation set alginate. The solid food material can be a kibble. The oil-
based substance can further comprise at least one of a functional ingredient and an organoleptic

enhancer. The viscosity of the oil-based substance can from about 0.8 ¢p to about 2,000 cp.

[0008] Yet another food product in accordance with the present disclosure can comprise a core of
a hydrating material surrounded by an encapsulate material, and a coating of a solid food material
surrounding at least a portion of the encapsulate material. The encapsulate material can be
selected from the group consisting of a divalent cation set alginate, paraffin wax, bees wax,
candelilla, carnauba, shellac, animal fats, tapioca, and combinations thereof. The solid food

material can be kibble. The hydration material can comprise water.

[0009] A further food product in accordance with the present disclosure can comprise a core of
an emulsion surrounded by an encapsulate material, and a coating of a solid food material
surrounding at least a portion of the encapsulate material. The emulsion can comprise an oil and
water emulsion. The encapsulate material can be selected from the group consisting of a
hydrophilic matrix, a hydrophobic matrix, gelatin, divalent cation set alginate, protein based
film, hydrocolloid based film, paraffin wax, bees wax, candelilla, carnauba, shellac, animal fats,

tapioca, and combinations thereof.
DETAILED DESCRIPTION

[0010] The food products of the present disclosure comprise a plurality of individual pieces,

2

also referred to as “kibbles.” Kibbles in accordance with the present invention comprise, for

2
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example, a liquid-based substance (also called a “liquid core™) surrounded by an encapsulating
material, the encapsulating material coated or encrusted by a solid food material coating (also
called a “shell™). Herein, such a configuration is referred to as a “liquid core and shell” kibble,

configuration, and/or product.

[0011] Pet food kibbles of the present disclosure can comprise, for example, a solid food
coating material (“'shell”) formulated as a dry kibble. Such a dry kibble may be advantageous
because it delivers the mouth feel of both a dry kibble and liquid-based substance
simultaneously with each bite. The mouth feel and/or flavor of such a combination of textures
may be attractive to pets. For purposes of the present disclosure, “mouth feel” is defined as
the physio-chemical interaction occurring in the mouth as perceived by the pet through
mastication of the kibble. For example, mouth-feel may include attributes such as hard, soft,
chewy, cohesive, dry, grainy, gummy, smooth, uniform, viscous, moist, crunchy, and

combinations thereof.

[0012] Further, dry kibbles in accordance with the present disclosure may be advantageous in
that that the pet owner does not have to purchase or administer a separate product, such as a
gravy or liquid or semi-liquid functional agent, to the animal in addition to the liquid core and
shell kibble. Stated another way, such liquid core and shell kibbles may provide benefits
typically derived from a combination of a dry kibble and an additional component, such as a

gravy or wet food product.

[0013] For example, a liquid core and shell kibble in accordance with the present disclosure
can comprise about 27% liquid-based substance, 12% encapsulate material, and 61% solid
food material coating. Further, the liquid core and shell kibble can include, for example, about

40% liquid-based substance, 20% encapsulate material, and 40% solid food material coating.

[0014] In various embodiments, the solid food material coating (“'shell”) of the liquid core and
shell kibble can comprise a semi-moist food material. The semi-moist shell can, for example,
have a moisture content more than 10%, or from about 15% -50%, or further from about 12%

to 40%, and yet further from about 20% to 30% moisture by weight of the semi-moist shell.

Liquid-Based Substance

[0015] The liquid-based substances of the present disclosure can comprise, for example,
water-based materials, oil-based materials, and combinations thereof. Further, the liquid-
based substance can comprise an emulsion, which can be any combination of two liquids
which are not soluble or miscible. The emulsion can, for example, be a combination of an oil-

3
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or lipid-based material with a water-based material. For example, the emulsion can comprise
between about 10% to about 90% oil- or lipid-based material and about 90% to about 10%
water-based material, and further, between about 40% to 60% oil- or lipid-based material and

between about 60% to 40% water-based material.

[0016] Oil-based material within the scope of the present disclosure can include any oil
suitable for consumption by the intended consumer of the pet food product. For example, the
oil-based material can contain, among other oils, plant-based oils, seed oils, nut oils, butter,
and animal fats. Suitable plant-based oils include, but are not limited to, coconut oil, olive oil,
vegetable oil, soy oil, canola oil, palm oil, rice bran oil, avocado oil, and combinations thereof.
Suitable seed oils include, but are not limited to, flax-seed oil, cottonseed oil, rapeseed oil,
sunflower seed oil, and combinations thereof. Suitable nut oils include, but are not limited to,
peanut oil, almond oil, pecan oil, walnut oil, cashew oil, and combinations thereof. Suitable

animal fats include, but are not limited to, fish oil and other animal fats.

[0017] A suitable oil-based material can comprise a low viscosity, such as a viscosity between
about 1 cp and about 2,000 cp, and further, in the ranges of between about 10-500, about 10-
100, about 100-300, about 300-500, about 500-2,000, about 100-800, about 50, about 100,
about 200, about 300, about 400, about 500, about 600, about 800, about 1000, about 1,200,
about 1,500, and about 1,800 cp. As a non-limiting example, sunflower seed oil has a
viscosity of about 10 cp and rapeseed oil has a viscosity of about 98 ¢p. The viscosity of the
oil-based material can change depending on the functional or active ingredients, agents, and/or

organoleptic enhancers that are present within the core.

[0018] Further, the oil-based material of the liquid core can be protected from oxidation, thus
preserving the oil-based substance. The oil-based material can be preserved for at least 12
months, at least 15 months, at least 18 months, at least 21 months, at least 24 months, at least
27 months, at least 30 months, at least 33 months, or for at least 36 months. This also controls

the amount of oil that leaches or becomes rancid within the product.

[0019] Suitable functional ingredients can include, for example, ingredients with a low flash
point or smoke point. Ingredients with low flash or smoke points may smoke or create a flame
at a low temperature such as, for example, below 120°C. Such ingredients can include, but are
not limited to, hydrocarbons, carbonyls, aldehydes, ketones, acids, esters, lactones, bases,
sulfur compounds, acetals, ethers, halogens, nitriles and amides, phenyls, furans, oxides,
pyrans, coumarins, oxazoles, anhydrides, phthalides, and combinations thereof. These

ingredients are frequently utilized in the manufacture of ingredients that provides scent, flavor,
4
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or nutritional benefits. Such ingredients can, for example, be present in the product of the

present application in an amount of less than 2% by weight.

[0020] In various embodiments, the liquid-based substance can comprise one or more
functional ingredients and/or organoleptic enhancers. Suitable functional ingredient and/or
organoleptic enhancer can comprise, for example, about 1% to 10% by weight of the liquid
core and shell, where values such as, but not limited to, 1% to 5%, 1% to 3%, 2%, 4%, 6%,
7%, 8%, and 9% are envisioned. The amount of the functional ingredients and/or organoleptic
enhancers can change depending on the intended recipient and the type of functional
ingredients and/or organoleptic enhancers used. As a non-limiting example, some functional
ingredients and/or organoleptic enhancers may have higher potency than others, therefore a

high potency ingredient would be used in a smaller amount.

[0021] Further, suitable functional ingredients and/or organoleptic enhancers can include
ingredients that are oxygen sensitive. Oxygen sensitivity can be measured using the redox
potential of the ingredient. Alternatively, the oxygen sensitivity can be measured using the
Oxygen Bomb test, PV (a measure of power applied per unit area), the number of aldehydes
present, and combinations thereof. Oxygen sensitive ingredients include, but are not limited
to, vitamin B6 (min 1 mg/kg), vitamin C, vitamin E (50- 1000 IU/kg), linoleic acid (min 1%),
and folate. These oxygen sensitive ingredients could be utilized in the liquid core or in the
encapsulate material, and can be present in, for example, an amount of less than about 1.5% by
weight. For example, an oxygen sensitive ingredient can be an oil contained within the core of
the liquid core and shell product. Such an oil can, for example, comprise up 85% to 100% by

weight of the liquid core.

[0022] Functional ingredients and/or organoleptic enhancers can include ingredients that are
light sensitive. Light sensitive ingredients include, but are not limited to, vitamin A (5000-
250,000 TU/kg), vitamin B12 (min 0.022 mg/kg), vitamin D (50-5000 IU/kg), vitamin E (50-
1000 TU/kg), pyridoxine (min 1 mg/kg), riboflavin (min 2.2 mg/kg), and linoleic acid (min
1%). Light sensitivity can be determined through shelf life testing using a light box, as is
known in the art. Light sensitive ingredients can be present in the liquid core and shell
product of the present disclosure in, for example, an amount of about less than 1% by weight

of the product.

[0023] Suitable functional agents can also include agents that provide a dietary advantage
when consumed. For example, functional agents and/or organoleptic enhancers can include

vitamins, nutritional supplements, dental preparations, medications, and pharmaceutical
5
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preparations. Nutritional supplements can include, for example, any supplement that benefits
the intended consumer of the liquid core and shell product, including, but not limited to,
macronutrient, phytonutrient, vitamin, herbal, and mineral supplements. Vitamins can, for
example, include any vitamin that can be delivered by an oil-based carrier, including, but not
limited to Vitamin A, B, C, D, E, and combinations thereof. In embodiments in which the
liquid core and shell product is formulated for human consumption, functional ingredients
and/or organoleptic enhancers can be selected from, but are not limited to, antioxidants,
vitamin A, vitamin B, vitamin B6, caffeine, fish oil, vitamin B12, vitamin C, vitamin D,
calcium, chondroitin, folic acid, cranberry, probiotics, and combinations thereof. In an
embodiment in which liquid core and shell product is formulated for animal consumption,
functional ingredients and/or organoleptic enhancers can be selected from, but are not limited
to, glucosamine, chondroitin, MSM, green-lipped mussel extract, fish oil, probiotics,
multivitamins, lysine, milk thistle, S-adenosyl methionine, (SAM-e), digestive enzymes,

coenzyme Q10, azodyl, and combinations thereof.

[0024] Suitable functional ingredients and/or organoleptic enhancers can further include a
prebiotic, a probiotic, or a combination of both. Probiotic ingredients can include, but are not
limited to, Lactobacilli, Bifidobacteria, including Bifidobacterium animalis, Enterococci
bacteria and combinations thereof. Probiotics are bacteria which ferment a substrate to create
an environment which is less favorable to pathogenic bacteria, thus reducing the population of
pathogenic bacteria. Prebiotics can include, but are not limited to, Fructooligosaccharide,
Galactooligosaccharide, Mannan Oligosaccharides, Inulin, resistant starch, lactulose, and
combinations thereof. Prebiotics are fermentable fibers which pass through the digestive
system into the hindgut to provide substrate for probiotic bacteria. Prebiotics can, for
example, be located in the solid-based material of the product. Probiotics can, for example, be

included in the liquid core of the product.

[0025] Further, functional ingredients can be utilized to improve the bad taste or aroma of one
or more other ingredients in a food composition. Such ingredients include, but are not limited

to psyllium, magnesium and iron.

[0026] The liquid core may further comprise ingredients intended to improve oral care, such

as, for example, essential oils, anti-microbial agents, breath freshening agents, and

combinations thereof. Further, oral care ingredients can include, but are not limited to, agar

oil, ajwain oil, angelica root oil, anise oil, asafetida, balsam of peru, basil oil, bay oil,

bergamot oil, black pepper oil, buchu oil, birch, camphor, cannabis flower essential oil,
6
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caraway oil, cardamom seed oil, carrot seed oil, cedarwood oil, chamomile oil, calamus root,
cinnamon oil, cistus, citronella oil, lemongrass oil, clary sage, clove leaf oil, coffee, coriander,
costmary oil, costus root, cranberry seed oil, cubeb, cumin oil/black seed oil, cypress, cypriol,
curry leaf, davana oil, dill oil, elecampane, eucalyptus oil, fennel seed oil, fenugreek oil, fir,
frankincense oil, galangal, galbanum, geranium oil, ginger oil, goldenrod, grapefruit oil,
limonene, henna oil, helichrysum, hickory nut oil, horseradish oil, hyssop, Idaho tansy,
jasmine oil, juniper berry oil, laurus nobilis, lavender oil, ledum, lemon oil, lemongrass, lime,
litsea cubeba oil, linaloe, mandarin, marjoram, melaleuca, Melissa oil, menthe arvensis oil,
mountain savory, mugwort oil, mustard oil, myrrh oil, myrtle, neem oil, neroli, nutmeg, orange
oil, lemon oil, oregano oil, orris oil, palo santo, parsley oil, patchouli oil, perilla, pennyroyal
oil, peppermint oil, petitgrain, pine oil, ravensara, red cedar, roman chamomile, rose oil,
rosehip oil, rosemary oil, rosewood oil, sage oil, star anise oil, sandalwood oil, sassafras oil,
savory oil, schisandra oil, spearmint oil, spikenard, spruce, tangerine, tarragon oil, tea tree oil,
thyme oil, tsuga, turmeric, valerian, vetiver oil, western red cedar, wintergreen, yarrow oil,
ylang-ylang, zedoary oil, and combinations thereof. Oral care ingredients can, for example, be
present in an amount of from about 0.001% to 10% by weight, were values such as 0.1% to
2%, 0.005% to 2%, 1% to 5%, 1% to 10%. 0.001% to 0.1% (by weight of the liquid core and
shell product) and values in-between are envisioned. Such oral care liquid core and shell

products can be formulated for the intended consumer.

[0027] In various embodiments, the intended consumer is a feline or canine. In such
embodiments, suitable oral care ingredients include, but are not limited to, sodium
hexametaphosphate,  sodium  tripolyphosphate, sodium  metaphosphate,  sodium
trimetaphosphate, L-ascopic acid 2-monophosphate, zinc sulfate, malic acid, chlorhexidine,
green tea extract, tea tree oil, essential oils, and combinations thereof. In embodiments in
which sodium hexametaphosphate is used, it is preferably included in an amount of from about
0.5% to 2.5% by weight. For example, sodium tripolyphosphate can be included in an amount
of from about 0.2% to 2.0% by weight. Sodium metaphosphate can, for example, be included
in an amount of from about 0.2% to 2.0% by weight. Sodium trimetaphosphate can, for
example, be included in an amount of from about 0.4% to 2.0% by weight. C 50-L-ascorbic
acid-2-monophosphate can, for example, be included in an amount of from about 0.1% to
1.0% by weight. Zinc sulfate can, for example, be included in an amount of from about 0.01%
to 0.1% by weight. Malic acid can, for example, be included in an amount of from about

0.25% to 2.0% by weight. Chlorhexidine can, for example, be included in an amount of from
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about 0.5% to 2.0% by weight. Green tea can, for example, be included in an amount of from
about 0.5% to 0.15% by weight. Tea tree oil can, for example, be included in an amount of

from about 0.008% to 0.08% by weight.

[0028] Further, the liquid core can include one or more palatants, flavorings, and/or scents.
For example, the liquid core can comprise meat flavoring, smoky aroma or palatant, gravy,
peanut butter, almond butter, fruit flavorings, vegetable flavorings, mint, and combinations
thereof.  The palatant, flavoring, and/or scent may provide an enhanced organoleptic
experience for the recipient, as the palatant, flavoring, and/or scent is protected within the
liquid core such that the pet experiences a more intense flavor and/or scent than the
organoleptic enhancer would provide were it not protected and/or preserved within the liquid

core.

[0029] The liquid-based substance can, for example, be heat stable, such that the center of the
liquid core and shell product maintains its shape when exposed to heat. Further, the heat
stable center can be stable at room temperature, which may increase the shelf life of the

product and provide for easier storage by the customer.

[0030] In various embodiments, antioxidant compositions can be added to the liquid core, the
shell, or both. In embodiments in which antioxidants are added to the shell, the amount of
antioxidant compositions required to reduce oxidation of the liquid core would be less when
compared to commercially available kibble products utilizing antioxidants only within the
liquid core. Anti-oxidant compositions can be any compositions known in the art to possess
anti-oxidant properties suitable for consumption by the intended recipient. Antioxidants can,
for example, be provided in an amount of about 150 ppm to Sppm, where values such as 6, 7,
8.9, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 20-90, 10-50, 10-100, 30-120,
and all values there between are envisioned. The amount of antioxidant can depend on the fat
content of the product. Antioxidants can be selected, for example, from BHT, BHA, and
combinations thereof. In embodiments in which the liquid is an oil, antioxidants may control

the amount of oil that leaches or becomes rancid in the product.

[0031] In a further embodiment, the liquid core and shell product can include a humectant.
The humectant can include, but is not limited to, salt, glycerol, sugar, and gum. For example,

the humectant can be glycerol.

Encapsulate Material

[0032] Pet food products in accordance with the present disclosure comprise an encapsulate

8
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material surrounding the liquid-based substance. The encapsulate material can, for example,
encapsulate and protect the liquid-based substance. For example, the encapsulate material can
protect the liquid-based substance (such as, for example, an oil-based material), from
degradation, leaching, and/or becoming rancid, a problem seen in the industry with regard to

carbohydrate products coated with oil-based materials.

[0033] The encapsulate material can comprise, for example, a hydrophilic matrix, a
hydrophobic matrix, gelatin, tapioca, alginates, divalent cation set alginates, protein or
hydrocolloid-based film, and combinations thereof. Suitable gelatin materials can comprise,
for example, those having a gelatin bloom strength between about 100-500 bloom, between
about 200-250 bloom, about 100 bloom, about 120 bloom, about 150 bloom, about 200 bloom,
about 250 bloom, about 300 bloom, about 350 bloom, about 400 bloom, about 450 bloom,
about 500 bloom, and any amount there between. Further, the physical characteristics of a
gelatin encapsulate material may be driven by a level of Aw (water activity) equilibrium of the

entire system, which may preferably be in a range of about 0.3- 0.75.

[0034] The encapsulate material surrounding the liquid core of the product can comprise a
water impermeable material. For example, the encapsulate material can comprise a wax. Wax
materials suitable for use include, but are not limited to, paraffin wax, bees wax, candelilla,
camauba, shellac, animal fats, and composites of wax and suitable materials such as cellulose
ethers, e.g. a wax methylcellulose composite. However, any material capable of encapsulating
a liquid-based substance and preserving the liquid-based substance suitable as safe for

consumption is within the scope of the present disclosure.

[0035] In various embodiments, the liquid-based substance is encapsulated using a soft gel
encapsulation process. In such embodiments, the encapsulate material can comprise protein,
humectant, and water. A method for surrounding a liquid-based substance within a soft gel
encapsulate material can comprise mixing an encapsulate material, forming a sheet of
encapsulate material, forming a capsule from the sheet of encapsulate material, and depositing
a liquid-based substance into the capsule. Further, the method can comprise mixing protein,
humectants, and water, cooking the mixture, and conditioning the cooked mixture to develop a
pumpable protein-based slurry. The slurry can be deposited on a set of chilled rollers and
converted into two streams of continuous sheets of soft film. Both streams of film can be fed
in between two forming rollers with machined symmetrical forming cavities. The liquid-based
substance can then be deposited into each capsule as the two sheets of film are pressed
together by forming rollers. Once the capsules are fully formed and sealed, the finished
9
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product of liquid-based substance fully encapsulated in protein based soft film is released from
the cavities of the forming rollers for post forming processing. The remaining web is then

removed.

[0036] The encapsulate material can also comprise a preformed capsule. For example, a
suitable preformed capsule can comprise a one piece capsule or a two piece capsule. In
embodiments in which the encapsulate material is a gel capsule (either preformed or formed
around the liquid core as described above), the capsule can be sized so that the final liquid core
and shell product is bite-sized for the intended pet, taking into consideration gape, bite force,
jaw size, and the like. For example, the capsule can have a diameter of between about 1-
10mm, where values such as 4-8mm, 5-8mm, 5 mm, 6mm, 7mm, 8mm, and 9mm are
envisioned. The thickness of the water impermeable encapsulate material can be between

about 0.1-1.0mm, between about 0.2-0.7mm, and between about 0.3-0.5mm thick.

[0037] The encapsulate material can be in any state capable of surrounding a liquid-based
substance such that little to no oxygen reaches the liquid-based substance. Such states include,
but are not limited to, solid, gel, semi-solid, and thick liquid. Additionally, the encapsulate
material can be mixed with chunks of other food products, such as, but not limited, to meat

products.

[0038] Multiple different types of encapsulate materials can be used together in connection
with the same liquid core and shell product of the present disclosure. In such embodiments,
each different type of encapsulate material can have a different function such that when the
functions are combined, a desired and/or predetermined effect is generated. For example, a
first encapsulate material can include a highly aromatic compound that quickly dissipates to
entice a pet, while a second encapsulate material can comprise an active ingredient which, for
example, supports dental health (e.g., sodium tri-polyphosphate). In another example, the use
of two different flavored encapsulate materials can generate variety or create a more
refined/complex aroma/flavor experience (e.g., more meal-like). In a further example, a first
encapsulate material can include an ingredient which begins a reaction (e.g., an enzyme that
breaks down proteins for digestion) and a second encapsulate material can include an
ingredient which stops a reaction (e.g., an ingredient which breaks down the digestion enzyme
and is in a slow release form). Such a configuration may, for example, assist in delivering a
desired level of digestibility. Other potential encapsulate material combinations can include,
for example, a fast release encapsulate material and a slow release encapsulate material (where
the fast release encapsulate material brings one smell and/or taste and the slow release
10
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encapsulate material morphs the smell and/or taste).

[0039] For example, the encapsulate material can comprise between about 5% to 30% by
weight of the liquid core and shell product by weight, where values such as 0.1% to 20%, 1%
10 30%, 5% to 10%, and 8% by weight, as well as each discreet amount, 0.5,0.8, 1,2, 3, 4, 5,
6,7,8.9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, and 30%

by weight as well as each range there between is envisioned.

[0040] Functional ingredients within the liquid core can, for example, carry with them
unwanted and undesirable aromas and/or flavors. These flavors can be masked by a portion of
the encapsulate material that is designed to overpower, subdue, or capture the aroma or flavor.
In one such example, the flavor is that of green-lip muscle and it is sequestered by an aroma
enhancer/masking agent such as those known in the industry, such as, but not limited to those
produced by Flavor House (Adelanto, Canada). In another example, the unsavory aroma is
fish oil which is only unsavory to the pet owner serving the food product. In this instance, the
encapsulate material includes a volatile aromatic. Examples of suitable volatile aromatics are
phenolics, benzoic acid, and vanillin produced by Sensient (Milwaukee, WI) or MANE
(France). The effect of such encapsulate materials is greatest at the initial breaking of the
product so that consumers do not smell the functional ingredient, e.g., fish oil, but the dog or
cat is able to smell it upon consumption. In another example, the unwanted aroma or flavor is
simply bland and the use of encapsulate materials can provide a flavor/aroma spike that can
enhance the consuming experience for both the consumer and pet. In another example, the
negative aroma/flavor is produced by the addition of psyllium or oligosaccharides and is
managed via methods included above. Preferably, the flavoring is included in the product of
the present application in an amount of about 1% to 10% by weight, where values such as 2%,
3%, 4%, 5%, 6%, 7%, 8%, 9%, 2-5%, 4-8%, and 3-9% by weight are envisioned. Where
scents are used to mask unwanted aromas, these are present in amounts from about 1-5% by
weight of the product. Some examples of scent ingredients are smoke oil and meat scents,

such as, but not limited to, chicken, beef, duck, seafood, pork, and combinations thereof.

Solid Material Coating

[0041] Pet food products in accordance with the present comprise a liquid-based substance
coated by an encapsulated material, which is in turn coated or encrusted in a solid food
material. The solid food material (also referred to as the “shell), can comprise any solid food
material suitable for a pet, where the solid food material may be completely solid, soft, or

semi-solid. For purposes of the present disclosure, “solid food” material or product refers to
11
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completely solid, granular, semi-solid, hard, and soft food products. The solid food material is
preferably selected from, but not limited to, a carbohydrate-based product, a protein-based
product, and combinations thereof. Carbohydrate sources include any carbohydrate suitable
for consumption by the intended consumer of the liquid core and shell product, including but
are not limited to, wheat, oats, grains, seeds, grass, barley, millet, com, potato, and starchy-
vegetables. The carbohydrate source can be combined, for example, with other ingredients
typically used in animal food products in order to create a dry carbohydrate that can be used as
a coating for purposes of the present application. In further embodiments, the solid food

material comprises a dry pet food material. Any suitable dry pet food material can be used.

[0042] For example, the liquid core can comprise high levels of moisture, and the surrounding
solid food material can contain less than 12% moisture by weight, less than 10% by weight
moisture, or less than 9% by weight. Such a configuration can produce a pet food product
which may be transported and stored under normal conditions, yet is capable of providing
hydration to pets. For the purposes of this disclosure, the term “dry” corresponds with a

material containing about 12% or less moisture by weight.

[0043] Further, the solid food material can comprise between about 10% and 50% by weight
of the liquid core and shell product, and further between about 15% and about 30% by weight
of the liquid core and shell product.

[0044] In various embodiments, the solid food material is mixed with other ingredients such
as, for example, fats, oils, eggs, sugar, meat products, leavening agents, spices, flavorings, and
combinations thereof. For example, the solid food material can comprise a combination of a
carbohydrate mixed with other ingredients to form a carbohydrate-based food product.
Examples of such carbohydrate-based food products suitable for human consumption include,
but are not limited to, cereal, pretzel, puffed rice, puffed corn, chips, crackers, granola,
oatmeal, cornmeal, and combinations thereof. Examples of such carbohydrate-based food
products suitable for animal consumption, include, but are not limited to, kibble, treat, chews,

dental treats, biscuits, and combinations thereof.

[0045] Further, the solid food material can have, for example, a water activity level of about
0.75 or less, where values such as, but not limited to, a range of 0.25-0.75,0.3-0.6, 0.4 - 0.5,
0.3-0.75, 0.55, and ranges there between are contemplated. Such water activity levels may
provide, for example, a crunchy sensation and/or sound in the mouth when consumed. The
solid food material can be combined with other ingredient typically used in food products in

order to create a dry carbohydrate that can be used as a coating. The moisture level for solid
12
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food materials of the present disclosure can be less than about 15%, where values such as 5-
15%, 6%, 7%, 8%, 9%, 10%, 11%, 12%., 13%, 14%, 5-10%, 6-12%, and values in between are

envisioned.

[0046] The solid food material can comprise, for example, about 2-10% fiber by weight, 4-
15% moisture by weight, 5%-30% fat by weight, and 18-60% protein by weight. The fiber
component can be included in an amount of about 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%,
3-5%, 4-8%, 3-9% by weight, and all values there between. The fat component can be
included in an amount of about 5%, 6%, 7%, 8%. 9%, 10%, 12%, 15%, 18%, 20%, 22%, 25%,
30%, 5-10%, 10-20%, 10-30%, 20-30% by weight, and all values there between. The protein
component can be included in an amount of about 18%, 20%, 22%, 25%, 30%, 32%, 35%,
38%, 40%, 42%, 45%, 48%, 50%, 52%, 55%, 60%, 18-30%, 20-30% by weight, and all values

there between.

[0047] Any method for providing a solid food material for coating or encrusting of the
encapsulate material is within the scope of the present disclosure. For example, the solid food
material can be produced by obtaining a solid food product (such as a dry dog food), reducing
the size of the solid food product into small pieces of solid food material, and spraying the
pieces of solid food material onto the encapsulate material coated liquid-based substance.
Another example of a method of producing a solid food material includes reducing the size of
the solid food material into small pieces, placing a binder composition onto the encapsulate
material coated liquid-based substance, and rolling or shaking the encapsulated liquid-based
substance in the small pieces of the solid food material such that the pieces adhere to the
binder, creating a coating and/or encrusting the encapsulate material coated liquid-based
substance with the solid food product. In yet a further non-limiting example, a solid food
material is shaped into a hollow form, such that an encapsulate layer and liquid-based
substance can be injected into the center of the solid food material. The solid food material,
for purposes of the present disclosure, can be solid or semi-solid, where the solid food material
ranges from very soft to hard. In another embodiment, the carbohydrate-based material can be

place onto the encapsulate material using panning.

[0048] In some forms, the solid food material surrounds from about 1% to 100% by weight of
the encapsulate material and the liquid core, where ranges such as 2% -50%, 5%-75%, 10% to
80%, 15% to 90%, 20% to 100%, 40% - 80%, 50% to 100% by weight and envisioned, and
particular values such as, but not limited to, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, 99%, or 100% by weight are envisioned.

13
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[0049] In other embodiments, the solid food product, or mixture including a solid food
product, is cooked, baked, fried, extruded, or processed prior to being used in the liquid core
and shell product of the present application. The solid food product can be oven baked, fried

in oil, or extruded; however, the disclosure is not limited to these embodiments.

[0050] In accordance with the present disclosure, an intensely flavored element or topper can
be utilized in the liquid core, shell, or as a coating over the shell. Such flavors can include, for
example, meat flavorings, seafood flavorings, fruits and fruit extracts, natural flavorings, and
synthetic flavorings. Flavors can be present in products of the present disclosure from about

0.02% to 1.0%.

[0051] Liquid core and shell products in accordance with the present disclosure can be coated
or encrusted in a wet-based product comprising a solid food material. In such embodiments,
the solid food material comprises carbohydrate, protein, or combinations thereof. The wet-
based product used for encrusting or coating can also be a semi-moist solid food material. In
an embodiment where the solid food material is either wet or semi-moist, the moisture content
of the solid food material is more than 10%, preferably from about 15% -50%, from about

12% to 40%, and further, from about 10% to 15%.

Methods of Making Food Products

[0052] The present disclosure provides a number of methods of making liquid core and shell
products comprising a liquid core, an encapsulate material, and a solid food material coating.
For example, one method comprises obtaining a liquid-based substance that is contained
within an encapsulate material and coating the encapsulate material with a solid food material.
The method can further comprise breaking a solid food material into smaller pieces and
coating the encapsulated liquid-based substance with pieces of the solid food product. The
solid food product can be baked, cooked, or fried breaking into smaller pieces, although this is
not required. For example, the solid food material can be cooked under temperature and
pressure conditions, such as in an extruder, prior to coating the encapsulated liquid-based

substance.

[0053] A method for forming a liquid core and shell product wherein the liquid core is an oil-
based material and the shell is a carbohydrate-based material can include obtaining a
hydrophilic matrix (e.g., a gelatin-coated oil-based product) and coating it in a carbohydrate
and protein-based product. The method can further include breaking a carbohydrate-based

product into smaller pieces and coating the gelatin coated oil-based product with the pieces of
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the carbohydrate-based product. The carbohydrate-based product can be baked, cooked, or
fried prior to being broken into smaller pieces, although this is not required. For example, the
carbohydrate-based product can be cooked under temperature and pressure conditions, such as

in an extruder, prior to being used to coat the gelatin coated oil-based product.

[0054] Coating the encapsulated liquid-based substance can, for example, include pulverizing
a solid food material and spraying it onto the surface of the encapsulated liquid-based
substance. The spray can, for example, comprise pulverized kibble or cereal in combination
with a tacky material, such as, but not limited to, gelatin, molasses, honey, and similar
materials, or, alternatively, may simply be a water solution. The solid food material (e.g.,
pulverized kibble or cereal) can have a wide solids content range of about 10%-80% by
weight, depending on the application methodology. The solid material can be sprayed, applied

via automatic brush dispensing, printed, enrobed, or any combination thereof.

[0055] The resulting liquid-based substance inside the encapsulate material (e.g., gelatin or
otherwise) with the outer solid food material coating can be dried to a final external moisture.
Methods of drying would be commensurate with maintaining the encapsulate material and
would thus normally require lower temperatures. This can be achieved using super-heated

steam, vacuum driers, or a gentle heating profile.

[0056] Another method of making a liquid core and shell food product in accordance with the
present disclosure comprises obtaining a liquid-based substance coated in an encapsulate
material and coating or encrusting it with a solid food material. The method can additionally
include the step of reducing the size of the solid food material by, for example, smashing,
grinding, milling, chopping, breaking, and combinations thereof. Further, the method can
includes adhering the pieces of solid food material to the encapsulate layer of the liquid core
and shell product by, for example, spray drying, rolling, panning, shaking, baking, and
combinations thereof. In some embodiments, the method includes applying a binder material
to the encapsulate material prior to adhering the pieces of the solid food material to the
encapsulate material. Moisture can be added to the layer of encapsulate material prior to

adhering the pieces of solid food material to the layer of encapsulate material.

[0057] A further method of making a liquid core and shell food product can comprise
obtaining an encapsulate material, preferably a protein- or gelatin-based material, forming it
into a capsule, filling it with a liquid-based substance, and coating the capsule containing the
liquid-based substance with a solid food material. The method can further include cooking or

baking the solid food material prior to using it as a coating. Further, the solid food material
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can be broken into smaller pieces prior to using it as a coating. The capsule formed by the
encapsulate material can be, for example, a rigid two piece capsule or a soft one piece capsule.
A rigid two piece capsule can, for example, be filled with the liquid-based substance, followed
by placing the second piece of the capsule securely onto the first piece of the capsule. A soft

one piece capsule can, for example, be injected with the liquid-based substance and sealed.

[0058] Yet another method of making a liquid core and shell food product comprises forming
a hollow product of solid food material or providing a pre-formed hollow product of solid food
material and filling it with an encapsulate material and a liquid-based substance, such that the
liquid-based substance is surrounded by the encapsulate material. The method can also
include closing the hollow solid food material after it is filled and/or baking the solid food

material after it is filled with an encapsulate material and a liquid-based substance.

[0059] In a further embodiment, a pocket made of a solid-based material is created and then
filled with a capsule (acting as the encapsulate material) containing a liquid core comprising a
hydrating material. Once the capsule containing the hydrating material is placed in the pocket,
the pocket can be sealed or closed such that the capsule is minimally exposed or not exposed.
In a further embodiment, the capsules filled with the hydrating material are mixed with
conventional food products, such as cereal or kibble. In such an embodiment, a further coating

may be present on the outside of the capsule.

[0060] A liquid core and shell food product that is capable of being heated such that the
liquid-core becomes warm without compromising the carbohydrate product that is coating or
encrusting the liquid-core can be formed in accordance with the present disclosure. For
example, a liquid core and shell food product having a warm liquid core can be formed by
obtaining the liquid core and shell product of the present application and warming it. Further,
the warmed liquid core and shell product can be provided to an animal in need thereof. In

such an embodiment, the liquid-core can include animal products and/or a gravy substance.

[0061] The liquid core and shell product of the present disclosure can be any size and shape
capable of having a liquid core. Suitable shapes can include, but are not limited to, sphere,
prism, cube, rectangular box, triangular, star, round, irregular, ellipse, and the like. The shape
may also have an irregular texture and/or multiple textures on the surface of the product.
Further, the liquid core and shell product can be bite-sized for the intended consumer (e.g., dog
or cat). The bite size of the intended consumer can be determined based on a variety of factors

including, but not limited to, size, jaw size, bite, gape, and combinations thereof.
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[0062] Liquid core and shell products of the present disclosure can, for example, comprise a

radius of about 5 mm to about 25mm, and further, a radius of about 10mm to 20mm.

[0063] A pet food kibble in accordance with the present disclosure can be used as a delivery
system configured to deliver one or more functional ingredients within the liquid-based
substance and/or the solid food material coating of the kibble. As previously described,
suitable functional ingredients can include, for example, prebiotics, probiotics, weight and
energy management supplements, oral care ingredients, immunity boosting ingredients,
ingredients benefiting brain development, ocular care ingredients, ingredients benefiting skin

and coat or hair, or combinations thereof.

[0064] In a preferred embodiment where the liquid core is oil, the fat content of the product is
at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, or at least
80%, by weight of the product. Amounts of 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 85% and 95% by weight of the product are envisioned. The fat content of
the liquid core and shell product can be adjusted depending on the recipient, the functional
agent and/or organoleptic enhancer included. Further, the fat content can be adjusted

depending on the nutritional needs of the recipient.

[0065] In various embodiments, the liquid core and shell product has an extremely volatile
content. The volatile content represents a vapor pressure of below 10mmHg. Such volatile
materials include, but are not limited to, oils, flavoring agents, and heat sensitive materials.
These materials are highly volatile, where volatility of a material is determined by its vapor
pressure at process temperature. Another important parameter is ignition temperature. Many
products have an extremely high vapor pressure at conditions of extrusion. They will flash off
aggressively leaving only a small amount of their initial concentration. By including these
volatile materials in the product of the present application instead of processing through an

extruder, the material does not flash off and is stronger in usage.

[0066] In another embodiment of the present application, the liquid core and shell product
maintains equilibrium between the oil and gelatin portions and the moisture in the kibble.
Preferably, the equilibrium between the oil, gelatin, and carbohydrate-based material is

preferably about 0.30 to 0.75.

[0067] The present disclosure also provides for an internal palatant delivery. For example, a
method for internal palatant delivery comprises administering the liquid core and shell product

of the present application to a recipient in need thereof. The recipient can be a human or an
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animal. The internal palatant is can be selected from, but is not limited to, scents, flavoring
agents, and other agents having an appealing taste. The palatant can be delivered via the liquid
core of the product, such that when the recipient bites into the product, the palatant is released.
Preferably, the recipient enjoys the palatant and wants to consume more of the product. In
various embodiments, the liquid core and shell product has an increased palatability when

compared with commercially available kibble.

[0068] In various embodiments, the liquid core and shell product can be configured to treat or
prevent dehydration in a pet. For example, dehydration can be lessened in severity in at least
10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, and at least 70%,
80%, 90% and 100% of the animals consuming the product (measured by the intake of water
for the animal in a day and in comparison to animals having food and water fed ad libitum).
Altemnatively, an animal consuming a product of the disclosure can have hydration levels that
are at least 10%, at least 20%, 30%, 40%, 50%, or higher, or at least 10%, at least 20%, 30%,
40%, 50% or closer to desired hydration levels than animals not fed the product, but having
food and water fed ad libitum. Dehydration and hydration are preferably diagnosed through
blood, urine, and fecal samples. Once dehydration is diagnosed, lab testing is completed to
determine the level of dehydration. Certain skin elasticity measurements can also be used to

determine if an animal is dehydrated.
EXAMPLES
Example 1

[0069] This example describes one method of coating or encrusting a gelatin coated oil-

based material.

Materials and Methods

[0070] A gelatin capsule will be filled with an oil-based substance was obtained, where the
oil-based substance will contain an oral care supplement for cats. A dry cat kibble will also
be obtained. The dry cat kibble will have a moisture content of less than 10%. The dry cat
kibble will be ground into small pieces. The dry kibble will have the following general

composition:
Full Range Cat More Typical Dog More Typical
Range Cat Range Dog
Protein 60-28% 45-28% 45-18% 35-18%
Fat 30-9% 22-9% 22-5% 15-8%
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Moisture 15-4% 15-7% 15-6.5% 15-6.5%

Fiber 10-2% 7.5-2% 6.5-2% 6.5-3%

[0071] The gelatin capsule will then be moistened and placed into a plastic container full of
the dry cat kibble pieces. The container will then be shaken such that the pieces of dry kibble
will adhere to the gelatin capsule. The coated gelatin capsule will then be dried creating an

oil-core carbohydrate product. The oil-core carbohydrate product will then be fed to cats.

Results and Conclusions

[0072] The cats will consume the oil-core carbohydrate product. The oil-based product will
be delivered to the cat’s mouth with each bite, creating very little, if any mess. Cats will be
attracted to the food and visit the food bowl multiple times to consume the oil-core

carbohydrate product.
Example 2

[0073] This example describes one method of coating or encrusting a gelatin coated oil-

based material.

Materials and Methods

[0074] In a perforated coating drum maintained at a temperature no greater than 28° C.,
shellac was atomized (50 psi pump, 50 psi spray pattern (Spray Dynamics)) onto gelatin
capsules containing an oil-based substance to pre-treat the surface; the rotational speed was
high (14 rpm), and no air flow was maintained. After allowing the shellac to roll-in for five
minutes, the shellac- coated capsules were dried for ten minutes under a moderate air flow
(27° C.; dryness=2.0 g moisture/kg air), while a low rotational speed was maintained (7 rpm).
Then, the coated capsules were coated with the adhesive binder, while maintaining a high
rotational speed (14 rpm) and no air flow for five minutes; the gelatin capsules were tumbled
to facilitate coating. Next, pieces of a carbohydrate product were added to the tumbling mass
of binder-coated gelatin capsules. As the carbohydrate product pieces will be added, the
rotational speed will be systematically reduced to begin the adhering process (from 14 rpm to
10 rpm to 4 rpm to 2 rpm over the course of 5 minutes). Next, the binder will be dried under a
high speed air flow (400 CFM; 27° C.) for 15 minutes. During drying, a low rotational speed
will be maintained (2 rpm), and horizontal mixing bars and slow tumbling will be used to
prevent clustering. Then, a dextrin film will be formed over the coated product under an air
flow (200 CFM; 27° C)) and with a medium rotational speed (4 rpm) for three minutes.

Finally, the coated capsules having pieces of a carbohydrate product adhered thereto will be
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dried under a medium speed air flow (200 CFM; 27° C.) and with a low rotational speed (2

rpm) for 5 minutes.

Results and Conclusions

[0075] The resulting product will be an oil-core carbohydrate product where the oil is
protected from oxidation and the overall product having a crunchy outer shell with a unique

mouth feel.
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CLAIMS

1. A food product comprising:

a. an encapsulate material surrounding a liquid-based substance; and

b. a coating comprising a dry solid food material surrounding at least a portion of the
encapsulate material.
2. The food product of claim 1, wherein the solid food material is a kibble.
3. The food product of claim 1, wherein the solid food material has a moisture content of
less than about 10%.
4, The food product of claim 1, wherein the liquid-based substance further comprises at
least one of a functional ingredient and an organoleptic enhancer.
5. The food product of claim 1, wherein the liquid-based substance is selected from the
group consisting of oil and water.
6. The food product of claim 1, wherein the liquid-based substance has a viscosity of
from about 0.8 cp to about 2,000 cp.
7. The food product of claim 1, wherein the encapsulate material is selected from the
group consisting of a hydrophilic matrix, a hydrophobic matrix, gelatin, a divalent cation set
alginate, a protein based film, and a hydrocolloid based film.
8. A method for making a food product comprising the steps of:

a. obtaining an encapsulate material;

b. filling said encapsulate material with a liquid-based substance; and

¢. coating or encrusting said encapsulate material with a dry solid food material.
9. The method of claim 8, wherein the coating or encrusting is accomplished by panning.
10. The method of claim 8, wherein the solid food material is kibble.
11. The method of claim 8, wherein the solid food material has a moisture content below
about 10%.
12. The method of claim 8, wherein the liquid-based substance further contains at least
one of a functional ingredient and an organoleptic enhancer.
13. The method of claim 8, wherein the liquid-based substance can comprise at least one
of an oil and water.
14. The method of claim 8, wherein the encapsulate material is selected from the group
consisting of a hydrophilic matrix, a hydrophobic matrix, gelatin, divalent cation set alginate,
protein based film, hydrocolloid based film, and combinations thereof.

15. The method of claim 8, wherein the liquid-based substance has a viscosity of from
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about 0.8 cp to about 2,000 cp.
16. A food product comprising:

a. a core comprising a hydrating material surrounded by an encapsulate material; and

b. a coating comprising a dry solid food material surrounding at least a portion of the
encapsulate material.

17.  The food product of claim 16, wherein the encapsulate material is selected from the

group consisting of a divalent cation set alginate, paraffin wax, bees wax, candelilla,

carnauba, shellac, animal fats, tapioca, and combinations thereof.
18.

19.

The food product of claim 16, wherein the solid food material is kibble.

The food product of claim 16, wherein the hydration material is

water.
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1.0mm.£J0.2-0. 7mmF1£]0. 3-0 . 5mm/5 .

[0037] A4 RL AT LA AL T B8 4% [ G i S 400 ot AT AT RS, A4 R 2D B0 A7 8 U B S v
YD o IX IR S B HEAR AR T[4 R e [ AR FURE BRI - sb ok, B MR AT LS e
ml B A B EAS PR T PR )

[0038]  Z AN (A S AL ) A8 34 L AT DL 5 AR 28 FF (19 A 1R (R V06 5 52 1 77 i — S o« AEIX
FER S T 9, RS F SRR B 3R AT LR A ASE I DhBE , [ 15 44l &% DhReRt , 7™
A BT B RN/ BRI B ROR . 4640, 58— B R AT DAL RE R T B AR B I K A
AL G (highly aromatic compound) , MM 58 A3kl A DL & 41 0 S RF 7 4 fid e s
TR AT (00 = SRR BRAN) o 7F 5 — AN SZ gl d, AT P RAS (5] UK 9 A0, 35 4R} AT LA AR 2
PREER ™ A RS/ 2R BB WR/ RIR AR SS (B R o AE S — NS, SE—E B R
A DAALRE 46 S B 1 R (B, BT WAL B 3 fd i 1 R l) 9 B8 — B BT BL A
FEA5 1E s ML R (5 43 i Y A 5 Ab T R TE s B 3) & X RE ) L B mT BA 43 A B
THRALFT = AR A EE e AT Be A AR A AT DA 45 4] o PROd R 500, b L g
B PR G PRIURE TR B R SR — P AR R/ BRORTE , 10 22 B0 B A R AR 1% U0k
/B TE) o

(00391  foiltu, AR AT DL EHE S S 55 i E RN A5 EE % R 30HEE %, Hpn]
DL 0. | EE % F20HE % A B E% F30EE% SHEHE % E10H & % MSHE & %1
8, A AN E,0. 0 EE% 0.8EE%  EE% 2EE% 3HEE% 4HEY% S5H
BEY 6EEY%. TEE% SEEY IEEY% J0EE% . I1HEE% . 12EE%. 1388 %. 145
BE% UEE% I6HEE% ATHE%  I8HEE % 19H &% 20 5% 21 HE % 22H &% .
23 &% 24 5 % 25 5 % 26 H 8 % 2TH 2% 28 H 5 % 29 & % M30EH & % UL
A ARG .

[0040] 43l a1, 5 E5 PN 1) T BB Al 2 ] ot A AN AR EE 1) ARTAS 3 2R 11 A T/ B3R o 32X 6 IR ]
DL AR — 343 T 55 5 124350 20 4 1 v A s fh 00kt 4 R A R B o 7 — NI R
(RS 5 RUR A2 2 SR U DL RGBSR, T A 25 R 38 58 79/ 4 R B 46, 1 /e AT Ik R 2 R
HBLL  1E UE AR T R B A7) Flavor House) (B ffi223F, ing= ) A r= i HE L 76 5 —
A, A NASTT R 2 fa 3, O T8 B B R A = N S SR ME T (1Y o AR
LT, SRR RS R AW - A 38 15 R T 55 AL G DI SE ) A AR A7)
(Sensient) (B /RIKIE, BT RS M) BOZ QA F) MANE) G R A 7= (828 o8 IR A 5
W o 3X B AR R BT i B I BN A e B 1 5 AT A O B AN TR B TR A » 161 4
£, AR A BN AE B I BEE [8] 21 o 78 53— LB, AT BRI B IR ERIR AN 2 TE TR
(95 T AT FH A 3 A 0 AT DL 11 BB % 3 5 Y 2 3 R0 S A ) £ FH A 36 1) RO /7 TR 1) S g
(spike) ofE F3— S, 83 S INBK ZE WY BUEEHE 7 AR AN R B &R/ R, Fild 48 Bk
(R 7 i R AT Fas ) o A e s, PR FFILL 20 L B % B 10 8B % 1 B AR AEA G 7= fh o,
FHHEN2E R % SEEX AEE% SHEE% EE% TERE% . SEE% 9HEF%.2-5
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H &% 4-8FE & % MI3-9H & % MH o 9 T HERCA 75 Z B IRM, AT ™ i 291 -
5 HH B %6 [ AT AL o SR B2 1) — 8 491 2 J0R e AR PRI, 461 S AELAS PR T XS PR 2 PR S HY 1R)  if
iR eI A .

[l 4 A4 B A
[0041]  HRYEA K BH B B 6 o AL 45 B A AR 78 R BT, e SR i 7 B 2 AR [
R R o BRI AR (BFR N “527) BT LAALREE & AR ATATT [ A& g bt k), Hodp
[ERENEx )Y vy ST e o i N I = Sl K N S B N/ £l S < BT R = ey 7 B 11
P A 48 56 4 [ P S JUREIR P 24 [ A2 P B ) R AR £ o [ AR B i R I 3 B B
PR T KA A 22 7= o B B2 7 B AN T AL o i KA A P kIR B dE T 5
Se IR 7 il TR TR 2 2 T S AT RO AL B4, B EA R TN e B R
KIS TR SRS VE M 055 5 - i /KA A 4K 5 ] DA 55480 249 £ i b 3 AT
e R A, LA A mT FPEAR WG B I BRI IRk AL &9 - 78 7 /NI L 7 &
[ AR B Y R T Y &Y kL o T LS AT &3 0 T Y & Ykt k.
[0042]  foiln, 65 A DAL ik B K 43, 9 HL R B9 R S M kL el LS A /N T 128
=% /DT 10EF %EU/NT9HE & % 7K 5 X FHECE m] DA 7= 1] AR IR 454 1 5 F0 i
17, I R [a) AR K A E R B & 5 N T ARA T B 1, ARE “F 597 X RT3 A 4
128 5 % B DR KA IR R
[0043]  Jb4b, ER S YA R AT DL &G 550 7 I 2105 8 % 250 8 & % , LA Kt
— A EBES SR RZ5E &% R A30EE % .
[0044] 7B & PhsiE )7 S, 45 [ AR S A kL5 1 B 4 i an ) o g 5 - v 2 OB L PR A
f s R R VR A e AT A A TR A o B, [ AR S kL rT DL S ik B 5 S
ERAIR AT E A OB T i KA A 000 6 o0& T NSV 3 X R T ok i &
WO b IR SRR AN IR T 7 AR 5 ALK AL oK VE R 4% (chips) JBFF
FEF G M B R e AT A 3E F T 33 2% R X 838 TR KA B0 £ Y s
BALFEE AR THLEY) . Z & (treat) JHEY)  F R HZER T LML S .
[0045] Al 44 Er A Rl n] BLEA #1290 . 7580 SEAR A K i K, Hedr T BL R AR,
WUMHATR T0.25-0.75.0.3-0.6.0.4-0.5.0.3-0.75.0. 551 J& [ , A1 H: 8] 1 Y ] o X L)
K B 7KF AT DA Q78 £ F IS A5 1 A B A B g /35 m  « [AAR  p4 kL aT LA 508 5 H
TR e B A DU A AT FE BRI T KA A 48 2 I B R S 044 BEHF 7K
AE A L/NT2115% , Hdh TS 115-15% 6% 7% 8% .9% . 10% . 11% . 12% . 13% .
14% .5-10% 6-12% FHI4E S Fe ) (18 .
[0046]  [EAAE WAt Bl AT DL & B an 292- 10 & % 47 4E . 4- 15T & % K2 5 8 % -
30 & % [ /15 iy Fl1 1 8-60 5 & % [ 85 (A il 47 4E il /0 T A FE 7R 44 211 292% 3% 4%
5% 6% 7% 8% 9% .10% .3-5% 4-8% .3-9% (K&, S H 0] BT A 18 . IE 5 i 45 7T LA AL,
FEAE T E BT 2415% 6% 7% .8%.9%.10% .12% .15% . 18% .20% .22% .25% .30 % .5
10%.10-20% +10-30% 20-30 % [ &, S M A8 . B A o LEFEAEE S
1 #£518% .20% .22% .25% .30% .32% .35% .38% .40% .42% .45% .48% .50% .52 % .
55% 60% +18-30% .20-30% K &, L HIE BT A 18
[0047]  F T4 i 78 B 22 B A4 R [ A S bt B ATAR] JiE# AL AR A FF TG A .
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U, AT DATE G SR A A (A AR 5 R ] A ) RS Rk S /N B [ AR S ) A
Bh, R [ A S R s G 20 4 78 A B R KRR BT b SR AR 7 B e A R o A
BV B 720 55— AN S G B FE G [ AR S R RSN /N 45 & RN 264
BT R OB R L, UL RS AR TR [ AR S it LG N 7R B)
SR B, (TS HOR R B0 557 L, SEQRE MBI R Rk E S E R L E AR
F3— A HERR il s i, 44 AR O R S T AR A4S AT DR A 3 2 AR ) B
N B BRI R O O T ARA TR B I [ AR S A 60 mT DL R AR [ 44, oo
B VA BTG 9 AR BB o £F 5 — AN S2i 7 227, W RAE 7R (panning) Ak 7K
WEYHEM B EAATLEMEL E.
[0048]  FEREueTparp, [ AR A R £ 291 15 2 % 2 100 & % 1A B MR AR, H
IR e 2% £50% 5% £75% . 10% £80% .15% £90% .20% £ 100% .40%
£80% 50 % %100 % HIEHE , LSRR A8, v AMH AR T 42 H &1150% .55 % .60 % .65 % «
70% .75% 80% +85% .90% .95% .96 % .97% .98% .99 % B{100% .
[0049]  7F e sl 7y b, el A i B S R B S VR A 7E F T A IS RS 5
Fol P 2 BT BEAT 283 RS VAR B R BN T o [ A T ABLRE LI E BB I s SR T, AR
ANFFAIR T 1% L5 i 7y 5 o
[0050]  HRPEAAFF, AT DUKE KUK 51 2L B 7 BEEURFEC R (topper) TS 52 HEAE A
o LA o 3 B XU TR AT DA, 455 451 2t PAD TR VAR ) o A A ) 7K SR A K SRR E) L R
R SR A BRIV 711) o AU TR AT DA FE AR R BH (1) 7 dit A 290, 02%6 221 . 0% 47 1E
[0051]  HRYEA L FF RS 557217 o mT DA i 78 BB 22 755 [ R S Wb By g 2 =
fl o AEIXRER SE R = b, [ AR S A R KA S B A R ENIN A S H T8
BEURB IR St n] D B RO AR S A R o 75 8] 14 & P R 8 B TG 1Y S5 i
FEF FEEEMMERK S EERT10% % A15%-50% , 4112% £40% , 3 —F %)
10% %15% o

il % B ik
[0052] AN HFRAIL T il & BRI AR S i R AR IS 5 F2 R 7 i 1)
Z Mgk, — RO ARG S A AR N AR B, AR A R R R
AR 1% 7772040 7] DAALFR R [ A4 £ A4 R ik 5 s BE /N R B 9 R 4t e e v 7 0 3
(RIVRZE ) 5 o [ 4 £ it T DA A | A BAERNE Rl /N, T I AN A2 A TR 1 o 91 0, 7 3 78 B B Y
A 2 0, AT DAZEIRJE R F3460F R I 55 AL, o) [l A4 s dd Lk AT 28538
[0053]  FH-TJE it 05 5 52 1 7= Wt 1K 75 v Fo i e il Bk, 72 i KAk S M K
&5 AR SRAF 2K AL BT (1900, B RS i 78 1A ek e 17 ) R L U8 AR B T oK AL A& 1 fn
BB = %7 EIE AT LB RE RS AT KA A 0 04 7= b R RS B8 /N (R BRI FH 2 Tl
IKACA WD 7= ot P B e 7 U U 7 10 3 7 o 2 T B 7K A B 0 7 it P DA TR e B /s
P2 AT AT MRS B BAEGIE , R XA TR, 2 TR SR P ] AR
FERE S5  BInAESF AL, 78 T3 2 B I IR Iyl 22 7= i 2 AT AT 28538
[0054] 0,3 )V 42 Joa I % 7 T LA L5 491 kg o [T 4 £ 0 Rk I g JHG 5 38 3800 B ) VR
ST R o185 55 ] DA A B R IO BE A B A 0 I 2 A R A R i G EAS TR T B
Fod R WA AN SADM L, B T R i kb, mT DA TR B R R KA TR R i Y R
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B Bk RAL BB Vs 54 7] UL E A 21105 & % 280 5 & % 1Y T vz B9 A AR & &5 H . 7
PLE I B 3B BT (printed) <4E2% (enrobed) BB T 75 20 4 Sk 5 WG [ 4444 )
[0055] P fi 70 B A AR [E AR Pt B E A I AL AR (19140 B AR B &) Y B
Jo AT DA 4 i B I A K 43 o TR DT 100G 5 YR R AR AR 5 IR G 7 AR
W 3X AT DA AR R B TR R B N B N 2 A e SE IR

[0056] il MR A A FFHIMC 5 5 I & 5 1) 5 — Fh O iSRS IR B A B H MR Y
WFEY 5, FE SR i B R BB B 1% 775 A A AT DL $5 38 1 45 Gk e < T % L Al
VEE IR BT S e AT 2 R/ T A S A R R 1 20 3R 6 e Ak, 1% D5 32 ] DL A 45 T
T 48] Qs 5 R L FL R IR B L BE Bl bR R S AT A AR S A R HURG B BB S 5
P A R AR ST T B T I B AR [ AR R R A B B A R 2 A
KRG A AR R0 208 A 8 754 [ A REEURG B 2163 AR i, AT BUKE K 2
TABEEMEZEF

[0057]  fhill &0 5 S I B AL I B — R VA ] DLBFESRIS B MR, fLik & 1 L B i
FEMEL B HTE O B, AR SR 78 B 5, 5 A R b BHAR TR & A O R .
Fe WL TEIE R AR AR [ R S VA4 B - E AR 2 WA L b AT 2 BB o 6 Ah , 764G ]
R R AR OAC Z BT, PR FLRE AR st /IS () Bt o EH /B 3 A4 L TR 1l 1790 e 3 T LA A 48] T )
PRI B BB 5 e 3 A, m] DA VR OB FE N TR R A e 2, AR el 38— o e
T R B AL S — A IREE b, T DORBEY PR NN B IR I

[0058]  ffill &V A5 5 TR I 1 T — PO VR B HE T R ] A B A R v A A BRI [
AR WAL TS T R 23 72 i, S B 3 A R AT 2 7 Bl LR 78, 3T 15 VR ) v
MR %7750 T DAARE 7EAE P s B R S M B IR 78 2 5 FL G R /B A
BA BRI ) S 70 [ AR R i R e ek AT B

[0059]  7E Sy —ANSitE Ty S rh , 77 A pH AL A A LR R 4%, 28 Ja & A S K B0 R
WG R RHE (TE N EMED B IR T . — B S A /KA MR BB E /e 48, AT Do
AR BB T, A I B i (KPR S M R R BN B R A S — DN SE T B EE A A KA
BB B 55 R IS VB BEYDTR A o 7R IX FER St 5 &, BN AR T AT I
E P

[0060]  HRIHEAA T AT LI R B8 AT NI VRS 55 ) B o, A A5 V0SS AR B i A P B R
P8BS R KA A 77 o A, BT DUEE I 3RA5 AR FIE VRS S S i i R e
ST B EL A B RS B E 5 52 1 B o A, AT DU I S RS i 7 S AR L5 A 75
HI BN o A2 IX PP it 77 2 b, WA mT LA RE SN 7= i A/ BRI ) o

[0061] AR A HFIVRE 5 52 097 AT DL B % B VRS FAEART RST R IR o A & i T IR AT
PLALFEAHANIR T 3R R AETE LR TR SR = AT BB L [BTE AU 6 R T 56
ZIARAE = A I 2R T B AR SCER AT/ B 2 AN SR - Bh A, 06 5 52 10 7= ] DL
Bt T T Y 2 2 (BB A2 — R/ TRV 2 38 10— L oR/INAT DA T 2 PR R
KHAE , BFARAE TR/ UK/ I TR A BT 5.

[0062] A/ FF B VBAAES AT FE 0 7 it AT A A9 G A, 46 £ 5mm 22 £ 25mm ¥ 2 42, i3 — 0 AR
21 0mm % 20mmf] 243

[0063]  HRYZAAFF BB & Yk BE VAT A AR A4 1 Rl A0 REL B A 0 v 2 4 oo/ B [l A £

11



CN 107454823 A iﬁ. EH :F; 10/11 BT

WA R A P 3 35— Pk 2 Ph DD RE R 1K 308 R G o QR ks , 438 (1 Th B8 A 43 vT LA L 6
BN %A 70 2 A T B AIRE B FR AN 70 77 1 4P B 20 S s sR R A M TR &
IR RS 3R A 2R T BRI BB R A B E NS .
[0064]  ZE O A ARG ST b, P s IR o B R E B R 20% . 2 D
30% £ 040% 2 /050% 2 060%  ET0% T E 80 % o T 7= i E =25 %
30%.35% .40% +45% 50% .55 % .60 % .65 % 70% . 75% 85 % F195 % [t & . 7] LA 4352
TSI DhRe AN/ BUR B M 5R K P RS S R B R T B & Ak, P AR BE
sz H B SRR AR R & &
[0065] 7R Fhsi/y S Hp , WS 55 B i RGO 5 R B B FE R PRy A
T 10mmHg [ 728 < o X P48 R A RV REAEAS IR T 3ol L IR R RN SR L o IX 60 ) A v 15
R, Fo AR R PR AR I TS A SEHEE . D — M EESHUE bk .
VFL P2 AR A N B W s 0 28U - e AT P Rl s N 28 4, )R b s i AT iRk
J5 o JE I K A A P A R, 5 A A R U [ 7 R SRAR S I e B LN T AR R AN 2 T
7545 JF HAEAE F o S o
[0066]  FEAHIIEH i — ALl T &, RO 5 70 I 7 S AR R YR B e 350 43 2 80 114 ~F- fhir LA
SR EE D A B 7K 43 o Pz i, v BH ISR 7K AL A 40 FE 4 B 2 1) |~ i AR ke S 290 . 30 22
0.75.
[0067] AN FFEIEFRAIL T PO S 3G 38 3% o 9 G, FH T P9 0 3G R 328 3 1) T VR LR g A HR
W YOS 5 52 0 7= S e T W B0 B2 8 52 B T Ll AR o P38 3wk 551 T LA
1% EHANBR T A0k VR R FARE A TR 51 77 T8 16 e iR AT DA R = i R E 1 1K 3
R TR, A4 2 RS RSN 72 It B, RS R 7R o I e 3, B AR A, IR A EE A
2= AR S P b, ST BB AL, 0SS SR S B A B iE O
Mo
[0068]  7E&-FhSLit Jy Zerp , WA 550 I 7= bt T A A 1 SRR YT BT S K A8,
KR B PR AT L2 il iz i s i &2 /0 10% . & /020% . £ /030% . £ /040% . 20
50% 57060 % FIE /270% .80 % .90 % F1100% GEit— R s KIBANENE, I H S
H 3 SRR S cBCE , & AR A= s mT LR A LR K& KE, 5
RNEL10%F/020%.30% 40 % 50 %6 B EE (=7, B A 2010 % 2220209 .30 % .40 % 50 % B,
AHEC AN BRI ™ S AH B R S AK B s B 5 3 B /5 R 7K G KT B KA 7K o i K
7K A 32 S e IV R VRURT (8 A T i W o — ELTS W LB 7K, 58 il s 36 2 0 DA B 5 I 7K
TR o AR AT DA R Ry R 38 e ) o ke 8 5 B A 15 i K o

SEJita 5]

S 1
[0069]  ASZyGBIHAR T — PR B e A U R 1 I M R T

RS GAARES
[0070]  SRAFIE 78 A 4 B i) B B e 3, HL vyl B0 BOR: 8 FHT- A0 0 O s 97 B 4R 70
Ao CFRAF T B EE D) o TR A R S 7K 43 /N T 10 %6 o5 TR At kL B9 B il /N B
TAREEYIG BA DL R S R
| EREEaa B e L | Fat s |
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HA M 60-28% 45-28% 45-18% 35-18%
Hg 30-9% 22-9% 22-5% 15-8%
K43 15-4% 15-7% 15-6.5% 15-6.5%
A4 10-2% 7.5-2% 6.5-2% 6.5-3%

(00711 S J o H J F 2 5170 - TBON 26 35 T (1) A REL S P e 1) B R 28 28 v o SR e F AR 2R 4R
), AF 1S TR B ARG B BB B IR e b R iR FE I B B B 05, 7= AR Tl A B K AL &4
P2 o SRS S B A AL A 7 R A A

SRE540
[0072] i f M AR AR AL A 0 7= dh o B PRE — 11 Y122 7 oK 2 06 B 1) 11 o, 3 Al 2D
(I EEL , 2 SR A ATAT EEL IR S S IR 5, - 2 X A5 Vi ab 72 B8 A& A it sk 4k
BN

SE i 4512
[0073]  ARSZHEBIHAR 7 — PR B A I BRI I Y R v

BRI v
[0074]  ZEARFRAEA L 28 CIRSE R 2 FLAARIE b 1 i 51k (50psi 4, 50ps il 5
10 (8555 3)) 7% (Spray Dynamics))) B 557 JEE4 5T i 9 B e 2 1 DL TAb R 3R 1 5 4% 08
& (14rpm) , HAATEARAREF o AE 1 B3 N T8 5 5 1 1R 8 H e 170 e BB A58 1 /< (27
Cs TEE =2.0g7/K 5/ kg ) F 1058, FIRHRFH R (Trpm) SR 5, FRG A 71
BEOWENRE, R E 8 (4rpm) , I B e S sh , 4655 7990 s I R 4 BHR
DL IR T o 3255 BB K AL B 0 7 B PR B I N B 8 A 5 771 40 O e P 2 P VR ) [ o o B
EWKA BT SR G E N, B R G B AR ES 3, DL URRG A id 72 (FE5 2 B 16 1 7 o ML
14rpmE| 10rpm i 2 4rpm P 2| 2rpm) 355 , KA FI7E BHE AL (400CFM; 27°C) T F 81558
TEF-J5 HH TR, (R PR EE IR (2rpm) , I BLAE F AP BEFE A R 22 12 10 BIVR Sk B ISR 4L AR 5, 1
S (200CFM ;527 °C) FTrpr 28263 (Arpm) N AEWRTE 7 LB ORI i, FR a3 #h B 5, 1
THT LA B B K A A 7 i B R ) 3 7 e B A P s S0 (200CFM; 27 °C) R PAMIRHE 38 (2rpm)
FIE5 B

#RE5E®
[0075]  FRAS /=W i K AL A 0= i, H i A9 3R B e 32 S8 AL OF Hoz = i i
HAMER DR BEsb 52 (B 7=
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