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SYSTEM AND METHOD FOR ON-LINE MIXING AND
APPLICATION OF SURFACE COATING COMPOSITIONS
FOR FOOD PRODUCTS

5 TECHNICAL FIELD OF THE INVENTION
The inveﬁtion provides a process for preparing and applying a surface
coating composition for food such as animal food having dry and hiqud
additives.
BACKGROUND OF THE INVENTION
10 In the pet fo"od industry, palatability enhancing materials, often referred
to as “palatants,” may be provided to certain foods categorized generally as
“kibble,” to increase enjoyment of the food while providing for the nutritional
needs of the animal. As used in this industry, “palatability” generally
encompasses within its meaning all of the various properties of the food that can
15 be sensed by an animal, including taste and smell. Materials such as animal
origin digests, organic acids and their salts, and different types of meat proteins
are commonly used to enhance the palatability of the bet foods. These may be
either liquid or dry, depending on the desired properties.
It is also desirable to increase other properties of the animal food while
20 maintaining its palatability. Therefore, functional additives, such as probiotic
microorganisms, vitamins, certain pharmaceutical compounds, and tartar control
agents, may be provided in animal food to increase the overall benefit to the
animal.
Palatants and other functional additives can either be incorporated into
25 the food or can be topically applied onto the surface of the food. Surface
application is commonly done following extrusion of the food product. Surface
application is generally preferred as a method of providing these additives,
because either the flavor of the additive, such as a palatant, can be masked by
other ingredients within the kibble, or the additives may lose their desired
30 properties through process-sensitive decomposition if they are incorporated into
(i.e., intermixed with) the food composition itself. Furthermore, it 1s known that
some additives, such as tartar control agents, may be made more immediately

available at a higher concentration in the oral cavity if provided on the surface ot
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the animal food. It is therefore often preferred in the art to surface coat the
animal food with the palatants and other beneficial additives.

Tn general, application of materials to the surface of the food 1s usually
performed using a staged application or other types of processes. With respect to
the staged surface coating process, it is common in the art to apply liquid fat to
the surface of the animal food, followed by the application of dry and hiquid
additives. In the staged application process, the liquid fat is generally used as a
binder to secure the dry and liquid additives to the surface of the animal food. To
utilize the fat as a binder in staged application, however, dry and liquid additives
generally must be applied in excess to ensure that the animal food 1s sufficiently
coated with the additives, and a significant amount of the excess additives may
be wasted, thereby contributing to increased costs of production, raw material,
storage, and clean-up. Furthermore, it may be difficult to optimize or change the
amounts of dry and liquid additives applied to the surface of the animal food
when changing from one product to another without having to first shut down
the entire staged application process. When changing the mixes for different
product runs, entire batches of liquid-dry mixes must be removed and
exchanged.

To overcome some of the problems associated with the staged application
process, a simultaneous application process is often employed as alternative. In
the simultaneous application process, liquid fat is used as a carrier and binder
substrate for the dry and liquid additives. Specifically, liquid fat, dry additives,
and liquid additives are mixed simultaneously to form a surface coating
composition. Other approaches result in highly viscous compositions, which can
be more difficult to provide the ingredients to the surface of the food in a
uniform manner. Furthermore, many of the dry materials contained in the surface
coating composition, such as, for example, vitamins, antioxidants, probiotic
microorganisms, pharmaceuticals, enzymes, peptides, proteins, herbals, flavors,
and the like, may more likely be degraded during mixing when all additives are
combined well beiore applicatioil, thereby increasing the exposure of certain
ingredients to process and environmental conditions such as moisture, acidic

components within a prepared digest, heat, shear or pressure, or a combination
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of two or more of these or other deleterious factors. Specifically, the liquid
additives, which are likely aqueous and highly acidic, may subject dry additives
to hygroscopic effects such pH change or water activity due to exposure to water
during mixing, causing a loss of desired efficacy of the dry additives.

Therefore, there exists a need in the art for a process of surface coating
animal food with dry and liquid additives that overcomes the aforementioned
problems.

SUMMARY

A system and method are provided for preparing a surface coating
composition for a food product, particularly an animal food product.
Specifically, the method provides a modular, on-line mixing system that allows
ingredients to be mixed as needed, thereby reducing waste and viscosity build
within the system. The process includes providing one or more liquid fats, one or
more dry additives, and one or more liquid additives for application in an on-line
application process which results in less decomposition or loss of desired
ingredients and a decreased occurrence of formation of viscous solution which
may impair the application process and decrease uniformity of application.

In the on-line application process, use of metered mixing of components
as needed minimizes reaction time for viscosity build, providing better
uniformity of application. In one embodiment, a liquid fat and a dry additive are
combined to provide a liquid fat-dry additive composition. The liquid fat-dry
additive composition can then be combined with the liquid additive (to which a
soluble liquid or dry additive may or may not have been added) to provide a
surface coating composition for application to a food product following
extrusion and drying. "Dry additive" is meant to include at least one dry additive.
Similarly, "a liquid additive" is meant to include at least one liquid additive.

In another embodiment, the method includes mixing of less stable
ingredients into the appropriate carrier, such as fat or oil, to provide protection
from additional ingredients which must be added to the surface of the food.
Mixing is done essentially at the point of delivery, minimizing exposure to
deleterious environmental elements. On-line delivery and mixing of ingredients

allows combinations of suitable carriers with specific ingredients without
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necessitating shut-down of the processing operation to provide for mixing as
new ingredients are needed.

Further, a method 1s provided for protecting the stability of a dry additive
from, for example, moisture, hygroscopicity, and pH change when exposed to a
liquid digest formed of components of animal origin, or other artificially or
naturally occurring environmental influences. Specifically, the method includes
encapsulating a dry additive in a liquid fat to provide fat-encapsulated dry
additive. Such method provides for the stability of the dry additives which are
protected from moisture, hygroscopicity, and pH change by the fat when exposec
to the liguid animal digest.

The inventive process overcomes the shortcomings associated with
staged application of dry and liquid additives onto the surface of animal food.
The process allows for optimizing the amount of dry additives on the surface of
the animal food while minimizing waste. Also, the process of surrounding or
encapsulating dry additives in liquid fat prior to the addition of liquid additives
protects unstable and sensitive additives during the production of a surface
coating composition, while minimizing the time for viscosity to build before
application. Furthermore, the on-line mixing and application provided by the
present invention gives a significant benefit by providing for more uniform
application of surface coating compositions and essentially eliminating costly

delays and repairs caused by formation of viscosity in mixed compositions as

traditionally used in either simultaneous or staged application processes.

In accordance with an aspect of the present invention, there is provided a method comprising:
(a) combining a liquid fat and a dry additive in-line along a processing line;
(b) torming a liquid fat-dry additive composition;
(c) combining at least one liquid additive with the liquid fat-dry additive composition
formed in (b) in-line along the processing line;
(d) forming a surface coating composition:;
(e) coating an external surface of an extruded and dried animal food with the surface

coating composition formed in (d) along the processing line;
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(f) producing a coated animal food; and

wherein said animal food comprises a dog food, cat food, dog treat or cat treat.

In accordance with another aspect of the present invention, there 1s provided the method of the
present invention wherein combining the liquid fat and the dry additive in-line includes

combining probiotic microorganisms with the liquid fat.

In accordance with another aspect of the present invention, there 1s provided the method of the
present invention further including surrounding or encapsulating dry additives in the liquid fat
prior to combining at least one liquid additive with the liquid fat-dry additive composition

in-line along the processing line.

In accordance with another aspect of the present invention, there 1s provided the method of the
present invention further including mixing the at least one liquid additive with the liquid fat-dry
additive composition in-line along the processing line prior to coating the external surface of the

food material with the surface coating composition along the processing line.

In accordance with another aspect of the present invention, there is provided the method of the
present invention wherein combining the liquid fat and the dry additive in-line includes

combining tartar control additives with the liquid fat.

In accordance with another aspect of the present invention, there is provided the method of the
present invention wherein combining the liquid fat and the dry additive in-line includes

combining a dry additive selected from the group consisting of meat solids, dry animal digest,

palatants, vitamins, anitoxidants, and any combination thereof.

In accordance with another aspect of the present invention, there is provided the method of the
present invention wherein combining the liquid fat and the dry additive in-line includes

combining the dry additive and a liquid animal digest.

4a
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In accordance with another aspect of the present invention, there is provided the method of the

present invention wherein combining the liquid fat and the dry additive in-line includes

combining the liquid fat with a dry additive that is unstable in the presence of the liquid additive.

In accordance with another aspect of the present invention, there is provided the method of the
present invention wherein combining the liquid fat and the dry additive in-line includes
combining the dry additive with a liquid fat that includes a minor liquid wherein the dry additive

1S not unstable 1n or sensitive to the minor liquid.

In accordance with another aspect of the present invention, there is provided the method of the

present invention wherein combining the liquid fat and the dry additive in-line includes

combining the dry additive that is sensitive to a processing or environmental condition.

In accordance with another aspect of the present invention, there is provided the method of the
present invention wherein the processing or environmental condition is selected from the group

consisting of moisture, and pH change.

[n accordance with another aspect of the present invention, there is provided the method of the

present invention wherein coating the external surface includes continuously and

homogenously coating the surface coating composition on the animal food.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic representation of the overall system and method.

Fig. 2 is a schematic representation of one embodiment of the system and

method.
DETAILED DESCRIPTION

A system and method for on-line mixing and application of a surface

coating for foods using a combination of ingredients are provided heremn. The
inventors have developed a novel system and method for on-line application of
combinations of dry additives, liquid (aqueous) additives, and fat additives

which allows additives to be mixed as needed, minimizing reaction time between

4b
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ingredients within the system for viscosity build and providing a more uniform
application. Mixing is done as ingredients are needed for delivery into the
system for application, and application is performed after extrusion and drying.

The on-line mixing system allows ingredients which are more sensitive to

* physical and chemical elements within the system to be protected by mixing

them into an appropriate carrier to provide a protective coating (such as coating
in fat or oil, for example), and decreasing decomposition due to shear, pressure,
heat, or other factors by mixing and applying post-extrusion and post-drying. In
one embodiment, a process is provided for surface coating animal food with a
dry additive that is either sensitive to or unstable in the presence of a liquid
additive. The process includes mixing liquid fat and the dry additive mn a dry
mix module to form a liquid fat-dry additive compo;sition. The liquid fat-dry
additive composition is then mixed with the liquid additive, e.g., liquid digest, 1n
a liquid mix module to form the surface coating composition. The surface of the
animal food is then coated with the surface coating composition from the liquid
mix module, thereby providing a coated animal food.

Unstable or sensitive, as used herein, refers to the loss or potential loss of
efficacy of an additive, i.e., loss of palatability or nutritive value, caused by the
presence of another additive, process conditions or environmental conditions,
regardless of whether the loss of efficacy is due to a chemical, physical or
biological change.

The food product can be any suitable composition that is ingestible by a
human or an animal and that provides nutritional value to the human or animal.
The food can be coated or uncoated prior to being treated in accordance with the
invention. An animal food generally will be a basal food composition having a
nutritionally balanced mixture of proteinaceous and farinaceous ingredients,
which has a moisture level of less than about 50% by weight. The food product
can be baked, extruded, pelleted, or formed. Such forms of food products, and
methods for their production, are well known to those of skill in the art of food
manufacturing. Extrusion and extrusion cooking, for example, are described on
pages 794-800 of the Encyclopedia of Food Science and Technology, Volume 2
(Y.H. Hui, ed., John Wiley & Sons, Inc. 1992).
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The embodiment provides a method for mixing and applying a coating
composition for a variety of types of foods. The method can be used, for
example, to provide a vitamin coating for breakfast cereal, a coating of tartar
control agents on cereal treats and coated snack foods, or a coating of vitamins,
flavorings, or other additives for potato chips or cheese curis.

Generally, aside from the nutritional balancing additives included 1n
these products, such as the vitamins and minerals, or the other additives, such as
preservatives and emulsifiers and the like, the animal food for the most part will
consist of ingredients which may be described as substantially proteinaceous or
substantially farinaceous. Although the following should not be considered
limiting, a proteinaceous ingredient can generally be defined as any material
having a protein content of at least about 15% by weight, whereas a fariaceous
material has a protein content substantially below this and has a major fraction of
starchy or carbohydrate containing materials.

Examples of proteinaceous materials, which are typically used in
commercial animal foods, are vegetable protein meals, such as soybean,
cottenseed, peanut, animal proteins such as casein, albumin, and meat tissue
including fresh meat as well as rendered or dried "meals" such as fish meal,
poultry meal, meat meal, meat and bone meal, enzymatically-treated protein
hydrolysates, and the like. Other types of proteinaceous materials include
microbial protein such as yeast, and other types of protein, including materials
such as wheat gluten or corn gluten.

Examples of typical farinaceous materials include enzymatic farinaceous
materials, grains such as corn, maize, alfalfa, wheat, soy, sorghum, barley, and
various other grains which are relatively low in protein. Numerous other
materials could be added to the animal food, especially cat food, which do not
necessarily fall into either category, such as dried whey, and other dairy
by-products or carbohydrates.

The animal food is not limited to a particular composition. In general,
however, the term "animal food" is intended to apply to nutritionally balanced
animal food products, such as, for example, commercially available dog and cat

food and treats. The animal food meeting this definition can be characterized as
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having minimum nutrient levels known to those of skill in the art. Preferred
animal foods are those that are nutritionally balanced. The animal food can be
any suitable form and is typically in bite-size or pellet form of any shape.

The term "fat" refers to any edible grade fat or lipid, including fats ot
avian, animal, plant, or manufactured origin, including, but not limited to, crude
or refined fats. Typical animal origin fats include, for example, animal tallow,
choice white grease, lard, milk- derived fats such as butter oil, and fat typically
contained in cheese. Typical fats of vegetable origin include coconut oil,
soybean oil, and corn oil. Typical fats of avian origin include fats derived from
the tissue of chickens, turkeys, ducks, and geese, for example.

The term "liquid fat" refers to fat that is substantially flowable, 1.e.,
liquid. The fat can be liquid at room temperature or rendered substantially
flowable by heating the fat until the desired flowability is achieved. Preferably,
the fat is substantially flowable at temperature between about 10 *C to about 90
"C.

The term "dry additive" refers to an additive that is solid at about 25°C
and has a moisture content below about 35 wt %. Typical dry additives include,
for example, meat solids, dry animal digest, dry palatants, antibiotics, probiotics,
probiotic microorganisms, vitamins, minerals, and tartar control agents.

Meat solids refers to meat and meat by-product. Meat is the tissue of an
animal, such as the flesh of cattle, swine, sheep, goats, and other mammals. The
meat preferably is beef, veal, or pork. Other sources of solids and by-products
include tissue derived from chiéken, turkey, duck, goose, or fish. "By-product”
is the non-rendered part of a carcass of a slaughtered animal, including a
mammal, bird, or fish. The terms "meat" and "meat by-product" are used herein
in the same manner as described in the Definitions of Feed Ingredients published
by the Association of American Feed Control Officials, Inc. (AAFCO).

Dry animal digest refers to a dry digest of meat solids (either meat or
meat by-product). Typically, a dry animal digest is prepared by subjecting a
meat by-product to proteolytic or lipolytic enzyme digestion, as is well known 1n

the art, with reaction conditions preferably controlled to obtain maximum flavor

PCT/US02/23328
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development. The product is typically then reduced to a substantially dry form,
i.e., having low moisture content, to form the dry digest.

Dry palatants refer to any dry additives that increase the palatability ot

food to an animal. As such, palatants typically include meat and cheese

5 flavorings and, therefore, can include meat solids and dry animal digest, but also
include other components that can be present as dry additives, such as herbs,
flavors, and the like. Examples of dry palatants include Brewer's yeast, which
comprises dried pulverized cells of a yeast of the genus Saccharomyces (usually
S. cerevisiae), often used in brewing, Torula yeast, and various yeast extracts. It

10 is known to those of skill in the art'that a variety of yeasts can be used as
palatants.

The dry additives can include any suitable antibiotics, prebiotics,
probiotics, and vitamins. Suitable probiotic microorganisms can include yeast
such as Saccharomyces, Debaromyces, Candida, Pichia and Torulopsis, molds

15 such as Aspergillus, Rhizopus, Mucor, and Penicillium and bacteria such as the
genera Bifidobacterium, Bacteroides, Clostridium, Fusobacterium,
Melissococcus, Propionibacterium, Streptococcus, Enterococcus, Lactococcus,
Staphylococcus, Peptostrepococcus, Bacillus, Pedicoccus, Micrococcus,
Leuconostoc, Weissella, Aerococcus, Oenococcus and Lactobacillus. Specific

20 examples of suitable probiotic microorganisms are: Saccharomyces cerevisiae,
Bacillus coagulans, Bacillus licheniformis, Bacillus subtilis, Bifidobacterium
bifidum, Bifidobacterium infantis, Bifidobacterium longum, Enterococcus
faecium, Enterococcus faecalis, Lactobacillus acidophilus, Lactobacillus
alimentarius, Lactobacillus casei subsp. casei, Lactobacillus casei Shirota,

25 Lactobacillus curvatus, Lactobacillus delbruckii subsp. lactis, Lactobacillus
fareciminus, Lactobacillus gasseri, Lactobacillus helveticus, Lactobacillus
johnsonii, Lactobacillus reuteri, Lactobacillus rhamnosus (Lactobacillus GG),
Lactobacillus sake, Lactococcus lactis, Micrococcus varians, Pediococcus
acidilactici, Pediococcus pentosaceus, Pediococcus acidilactici, Pediococcus

30  halophilus, Strepococcus faecalis, Streptococcus thermophilus, Staphylococcus
carnosus, and Staphylococcus xylosus. The probiotic microorganisms preferably

are in powdered, dried form. Those microorganisms that form spores desirably
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are 1n spore form. Preferably, the probiotic microorganisms are encapsulated, for
example, in liquid fat, using the method of the present invention, to increase the
likelihood of their survival on the animal food until digestion by an animal.

Other dry additives can include, for example, antioxidants, carotenoids,
lutein, bioflavonoids, vitamins, minerals, natural or organic fermentation
products or extracts, enzymes, microbial growth mhibitors, and compounds
which can provide a benefit by decreasing oral malodor.

Dental active agents are any agents that act to inhibit or prevent dental
calculus (tartar) and plaque build-up on the teeth of animals. Suitable tartar
control agents include, but are not limited to, crystal growth mhibitors, such as
soluble pyrophosphates, sodium tripolyphosphate, sodaphos, sodium acid
metaphosphate, soluble diphosphonates, and certain soluble zinc compounds,
such as zinc chloride, and sequestrants, such as sodium hexametaphosphate,
hydroxycarboxylic acids, including citric acid, fumaric acid, glutaric acid, acetic
actd, oxalic acid, and the like, and their alkali salts, such as sodium citrate,
potassium citrate, etc., as well as their aminopolycarboxylic acid derivatives,
such as, for example, ethylenediaminetetraacetic acid. Other suitable tartar
control agents may include microbial growth ihibitors and enzymes, particularly
enzymes that can act by inhibiting depositidn of calculus or by breaking down
formations of calculus within the oral cavity. Cyclodextrins or other odor
control or odor modulating compositions can also be used in coating
compositions for application in the method of the present invention.

The dry additives can include other components, such as food grade
pigments, viscosity modifiers, pH adjusters, and the like, to desirably affect the
surface coating composition and/or the animal food to which it 1s applied.

The term "liquid additive" refers to an additive that is substantially liquid
at 25°C or a substance that has a moisture content above about 35 wt.%. Suitable
liquid additives include, for example, water, non-aqueous liquids, aqueous and
non-aqueous liquid systems (including liquid emulsions), fat-miscible and
immiscible liquids, and suspensions or dispersions of solids in liquids. Typical
liquid additives include liquid animal digest, oil, water, vitamins, amino acids,

proteins, nutrients, oils, flavors, acidulents, food grade dye compositions, and
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colorants (such as caramel, which also provides flavor). Liquid animal digest 1s

similar to its dry counterpart, discussed above, except that 1t 1s fluid or can be

made flowable when applied.

The surface coating composition comprises liquid fat, dry additives, and
5 liquid additives, or any combination thereof, in any suitable amounts. The
surface coating composition typically comprises about 1 to about 9.95 wt.%
(optionally, about 35 to about 99.95 wt.%) liquid fat, about O to about 60 wt.%
(optionally, about 1 to about 50 wt.%) dry additives, and 0 to about 99.95 wt.%
(optionally, about O to about 80 wt.%) liquid additives.

10 Surface coating, as used herein, refers to the topical deposition of the
surface coating composition onto the animal food, such as by spraying, dipping,
emulsifying, and the like. In one option, the surface coating composition 1s
coated onto the animal food uniformly or that uniform distribution of the surface
coating composition is achieved. One method 1s repeated tumbling of the animal

15 food in the presence of the coating composition. One or more coats of the
coating composition may be applied to the animal food 1 accordance with the
inventive method.

While the various palatability enhancers and nutritional additives provide
a balanced diet for the consuming animal, they may also provide significant

20 processing problems when such additives are sensitive to processing and
environmental conditions, and many of the dry additives, e.g., probiotic
microorganisms and tartar control agents, are unstable 1n the presence of aqueous
and highly acidic environments. In particular, the dry additives of the preferred
surface coating composition are highly sensitive to moisture, hygroscopicity, pH

25 change, and other processing and environmental considerations such as heat and
mechanical shear. The liquid digest alone creates many of these undesirable
conditions, 1.e., moisture, pH, etc., to the extent that the dry additives lose much
their desired efficacy upon exposure to the liquid digest.

The inventive process overcomes the shortcomings associated with

30 staged and simultaneous application of dry and liquid additives onto the surface

of animal food. For instance, by surrounding or encapsulating dry additives in

liquid fat prior to the addition of liquid additives, the inventive process protects

10
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unstable and sensitive materials during the production of a surface coating
composition. For example, probiotic microorganisms ("probiotics") may be
added to the surface of animal foods as a nutritive supplement. Probiotics are 1n
a dormant state when dry. Encapsulating the probiotic microorganisms 1n the

5  liquid fat protects them from moisture and nutrients, e.g., liquid digest.

It has been discovered that suspending probiotics in liquid digest
activates the microorganisms such that they are no longer dormant. When the
probiotic microorganisms are no longer dormant, they can grow prematurely in
the liquid digest and not in the intestines of the animal. The premature growth of

10 the microorganisms contributes to a loss in efficacy. In fact, most of the
probiotic microorganisms are destroyed before they ever reach the mtestines of
the animal unless they are first encapsulated 1n fat.

Probiotics are not the only unstable or sensitive dry additives. Other dry
additives are unstable under or sensitive to processing and environmental

15 conditions, including exposure to the liquid digest. For example, many of the
components of the surface coating composition are sensitive to moisture, heat,
mechanical shear, pH, etc. Some examples of materials preferably coated onto
the surface of animal food that are sensitive to or unstable under processing and
environmental conditions include vitamins, antioxidants, pharmaceuticals,

20 enzymes, proteins, phosphates, herbals, and flavors, to name a few.

It has also been discovered that the high acid coating contributes
significantly to the loss of efficacy of the dry additives that are sensitive to acidic
conditions or pH change. For example, it has been discovered that phosphates,
probiotics, enzymes, dry palatants, etc. lose much of their desired properties

25 unless they are first encapsulated with fat. The fat encapsulation protects the dry
additives from the high acid liquid composition of the liquid digest and the
surface coating composition ultimately applied to the surface of the animal food.
Accordingly, it has been discovered that encapsulating the dry additives with fat
prior to the addition of destructive liquid additives, namely liquid digest,

30 substantially protects the palatability and/or nutritional value of the dry additives

during the process of manufacturing animal food surface coated with dry and

liquid additives.
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The animal food may be produced 1n many different ways as desired. Pet
foods, for example, are often produced by extrusion cooking. The dried food
pieces are imntroduced into a surface coating apparatus. The surface coating
composition may be applied to the surface of the dried food pieces by any

5 appropriate method, such as spraying, mixing, or dipping the food pieces with
the surface coating composition to provide the desired level of fat, dry additives,
and liquid additives on the dried food pieces. Preferably, the surface coating
composition is infroduced to an enrober with the dried food pieces. Although the
type of equipment used to facilitate the surface coating of the dried food pieces 1s

10 not limiting to the inventive process, suitable enrobing devices include disk
enrobing machines manufactured by Wenger (Sabetha, Kansas). The enrobing
procedure may be repeated to add multiple layers of the surface coating

composition if desired.

Following the surface coating of the dried food pieces, the coated pieces
15 are collected and then transported, if desired, to a tumbling drum or similar
apparatus where the coated food pieces are tumbled repeatedly to improve the
uniformity of the coating. The surface coated animal food may be re-introduced
to the enrober for additional applicatiqns of the surface coating composition.
Once the tumbling process 1s completed, the surface coated food pieces can be
20 removed from the tumbling drum and cooled to room temperature. The surface
coated animal food is then ready for packaging and delivery.

A process is provided for surface coating animal food with dry and liquid
additives resulting in a food product for animals having the desired nutritional
value and palatability. As is shown generally in Fig. 1, the process comprises

25 mixing of additives from a dry material handling system (2) which 1s provided as
needed by use of a dry material metering system (4) to a dry-liquid mix module
(6), where the dry material 1s combined with liquid fat from a liquid fat container
(8). Once the dry material has been sufficiently mixed and coated with liquid fat,
the entire mixture 1s transported to a liquid-liquid mixing system (10), where one

30 or more liquid additives (12, 14, 16) are provided for admixing with the
dry-liquid fat mixture.
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One embodiment for use in coating pet food kibble 1s shown generally in
Fig. 2. Asis shown in the schematic diagram of Fig. 2, a bulk bag (2) provides
solids in-line to the food processing line. Solids from the bulk bag are fed into a
surge bin (4) for handling the dry material and introducing it into the mixing
5 system. The surge bin preferably 1s fitted with high bin and low bin indicators to
meter the flow of dry material into the system. From the surge bin (4), dry
material 1s transported to a loss-in-weight, or weight-loss-differential, feeder
(Acrison, Inc., Moonachie, NJ), which meters the desired quantities of dry
material in-line into a medium/high shear mixer (IKA Works, Inc., Wilmington,
10 NC., Model MHD35 or MHD10) along a food processing line. Other suitable
dry-liquid mixing modules mnclude, for example, those manufactured by
Bematek Systems, Inc. (Beverly, MA) and Ross (Hauppauge, NY).
Once 1n the medium/high shear mixer, the dry additives are combined
with liquid fat from a liquud fat bin (10) or liquid fat source, which 1s supplied to
15 the mixer through a metering system (12) in-line along the food processing line.
The admixed dry material and liquid fat are then transported through a positive
displacement pump (a variable speed centrifugal pump controlled by inlet
pressure), which pumps the mixture to the mixing manifold (16) that is
- communicatively coupled with the food processing line. The dry-liquid fat
20  mixture 1s further combined with one or more liquids, such as liquid digest (18),
a second major liquid additive (20), and/or a minor liquid additive (28), each of
which 1s transported to the mixing manifold (16) through a metering system
(22,24,30, respectively) for metering the appropriate amount of liquid additive
in-line into the food processing line. Once the dry-liquid fat mixture 1s
25 combined with the one or more hiquids, the mixture is transported 1n-line along
the food processing line to a high shear mixer (Silverson Machines, Inc., East
Longmeadow, MA, Model L150 or L.200), or a liquid-liquid mixer,
communicatively coupled therewith. The dry-liquid fat mixture can be
thoroughly admixed with the one or more liquid additives for application to the
30 food product in the disk enrober (32) (Wenger, Sabetha, KS). In one option, the
mixing manifold and high shear mixer are positioned near the enrober, to

decrease the potential for viscosity build in the system prior to application. The
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enrober, in one option, is positioned at a second end of a food processing line,
and the liquid-liquid mixer 1s positioned 1n close proximity to the enrober.

The dry additives, such as, for example, dry digest, dry meat, probiotics,
tartar control additives, yeast, vitamins, pharmaceuticals, and the like, at ambient
temperatures are mixed with the liquid fat. The residence time of the dry
additives mixed with the liquid fat 1s dependent upon the formulation of the
surface coating composition, as well as process considerations, such as the
choice of equipment. Many of the dry additives are unstable in the presence of
the liquid additives, e.g., liquid digest. The residence time of the dry additives
mixing with the liquid fat 1s sufficient to ensure that the dry additives are
suspended thoroughly in the liquid fat in order to protect them from the liquid
additives mixed with the liquid fat-dry additive composition in the liquid mix
module. For example, the dry additives and liquuid fat are mixed for about 5
minutes to about 60 minutes, and optionally for about 10 minutes to about 30
minutes, e.g., 15-25 minutes, at a temperature sufficient to maintain the
flowability of the liquid fat.

Minor liqud additives may also be mixed with the dry additives and
liquid fat in the dry-liquid mix module, so long as the liquid additives do not
detrimentally impact the desired efficacy of the dry additives. Conversely, dry
additives may also be added 1n either dry form, or in the form of a minor liquid
mixture, to the liquid-liquid mix module, provided that those dry additives are
suitably soluble 1n the major or minor liquid additive. Typical minor liquid
additives mclude, for example, vitamins, antioxidants, oils, dyes, colorants, and
the like. In one option, aqueous or fat immiscible liquid additives are added in
the liquid mix module due to the rise in viscosity associated with mixing fat and
fat immiscible or aqueous liquids together.

The resulting liquid fat-dry additive composition containing the liquid fat
and dry additives (and optionally minor liquid additives) is introduced into the
liquid mix module where the dry additives are kept in suspension in the liquid
fat. The liquid mix module preferably consists of a mixing manifold, inlets for
all fluids (liquid fat-dry additive composition, liquid digest, and all other liquids)

entering into the manifold, a liquid-liquid mixing device, preferably a closed and
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pressurized blender system, and one outlet for the overall surface coating
composition. Mixing manifolds and blenders are well known 1in the art and the
inventive process is not dependent upon the choice of equipment used to carry
out the process. Suitable mixing manifolds include, for example, those
manufactured by Silverson Machines, Inc. (East Longmeadow, MA), 1.e.,
Silverson Model L150 or 1.200.

In the liquid mix module, liquid additives such as, for example, iqud
digest, oil, enzymes, acidulents, and the like, are mixed with the liquid fat-dry
additive composition of the dry-mix module in the liquid mix manifold. At this
stage, the dry additives should be sufficiently encapsulated or surrounded by the
liquid fat so as to protect the stability and sensitivity of the dry additives in the
presence of the damaging liquids. The temperature of the liquid mix manifold 1s
sufficient to maintain the flowability of the fat carrier and 1s preferably the same
temperature as maintained in the dry-liquid mixer. The residence time of the
liquid fat-dry additive composition and the liquid additives together in the
mixing manifold should be sufficient to introduce the liquid additives to the
liquid fat-dry additive composition.

The liquid exiting the liquid mix manifold containing liquid fat, dry
additives, and liquid additives is introduced into a mixer to mix the liquid fat-dry
additive composition and° liquid additives together, for example, just prior to the
enrobing or coating process. The liquid fat-dry additive composition and liquid
additives may be mixed by any conventional means for mixing, blending, or
stirring compositions containing suspended solids. However, blending 1n a high
shear mixer is preferred because the resulting viscosity of the surface coating
composition 1s highly viscous.

When aqueous or fat immiscible liquid additives, e.g., liquid digest, are
mixed with the liquid fat-dry additive composition, the viscosity of the resulting
mixture increases substantially. However, 1t 1s not desirable to reduce the
viscosity by heating the mixture substantially beyond the melting temperature of
the fat because of high processing costs and safety concerns. In addition, heating
the surface coating composition at elevated temperatures will adversely impact

both the flavor and nutritional value of the dry and liquid additives. For
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example, vitamins are known to substantially degrade upon exposure to heat.
Probiotic microorganisms are also sensitive to heat. The residence time of the
composition in the blending device is sufficient to blend the composition betfore
the viscosity substantially increases. In one option, the residence time of the

5 composition in the blending device is from about 1 to about 30 minutes, in
another option, about 5 to about 15 minutes, and in yet another option, about 8 to
about 12 minutes, e.g., 10 minutes.

Practitioners of the method will find 1t advantageous to position the

liquid mix module close to the enrobing device for surface coating the dried

10 animal food. Furthermore, the modules are positioned along the same
processing line, as opposed to producing the material in “batches.” The close
proximity of the liquid mix module and the enrobing device reduces the
residence time of the surface coating composition 1n the pipes and pumps
communicatively connecting the liquid mix module to the enrobing device,

15 thereby avoiding the risk that the surface coating composition will turn
substantially viscous thereby rendering the pumps useless.

EXAMPLES
Lactobacillus and Bifidobacteria were provided to the surtace of pet food
kibble at a concentration of 10° viable organisms per milliliter of coating

20 composition. Briefly, microbes were provided as freeze-dried cultures to
provide the dry material for mixing with liquid fat 1n the dry-liquid fat mixing
module. Following the in-line mixing in the IKA medium/high shear mixer, the
dry-liquid fat mixture was transported in-line to the mixing manifold, where 1t
was combined with liquid digest Applied Food Biotechnology, Inc. (Fenton,

25 MO). The dry-liquid fat-liquid digest combination was then transported in-line to
a high-shear Silverson mixer (Silverson Machines, Inc., East Longmeadow, MA)
for thorough admixing prior to application to the surface of the kibble. The
Silverson mixer 1s positioned in close proximity to the enrober.

The method has also provided the tartar control agent sodium

30 hexametaphosphate, which is known to exhibit significant viscosity when

combined with liquid, to the surface of the kibble with even application at a

concentration of approximately 0.4% by weight. Sodium hexametaphosphate
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was provided as the dry ingredient to be admixed with liquid fat. Upon admixing
the sodium hexametaphosphate in the IKA mixer, the mixture was transported to
the mixing manifold to be combined with liquid digest supplied by Applied Food
Biotechnology. This combination was then transported to the Silverson

5 high-shear liquid mixer, where it was thoroughly admixed prior to surface
application to the kibble.

All references, including publications, patent applications, and patents,
cited herein are hereby incorporated by reference to the same extent as if each
reference were individually and specifically indicated to be incorporated by

10  reference and were set forth in its entirety herem.

The use of the terms "a" and "an" and " the" and similar referents 1 the
context of describing the mvention (especially in the context of the following
claims) are to be construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by context. Recitation of

15 ranges of values herein are merely intended to serve as a shorthand method of
referring individually to each separate value falling within the range, unless
otherwise indicated herein, and each separate value 1s incorporated into the
specification as if it were individually recited herein. All methods described
herein can be performed in any suitable order unless otherwise indicated hereimn

20 or otherwise clearly confradicted by context. The use of any and all examples, or
exemplary language (e.g., "such as") provided herein, 1s intended merely to
better 1lluminate the invention and does not pose a limitation on the scope of the
invention unless otherwise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential to the practice of

25 the mvention.

Preferred embodiments of this invention are described herein, including
the best mode known to the imnventors for carrying out the invention. Of course,
variations of those preferred embodiments will become apparent to those of
ordinary skill in the art upon reading the foregoing description. The inventors

30 expect skilled artisans to employ such variations as appropriate, and the
inventors 1ntend for the invention to be practiced otherwise than as specifically

described herein. Accordingly, this invention includes all modifications and
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equivalents of the subject matter recited in the claims appended hereto as
permitted by applicable law. Moreover, any combination of the above-described
elements in all possible variations thereof is encompassed by the invention

unless otherwise indicated herein or otherwise clearly contradicted by context.
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What 1s claimed 1s:

A method comprising:

(a) combining a liquid fat and a dry additive in-line along a processing line;

(b) forming a liquid fat-dry additive composition;

(c) combining at least one liquid additive with the liquid fat-dry additive composition
formed in (b) in-line along the processing line;

(d) forming a surface coating composition;

(e) coating an external surface of an extruded and dried animal food with the surface
coating composition formed in (d) along the processing line;

(1) producing a coated animal food; and

wherein said animal food comprises a dog food, cat food, dog treat or cat treat.

The method as recited in claim 1, wherein combining the liquid fat and the dry additive

in-line includes combining probiotic microorganisms with the liquid fat.

The method as recited in claim 1, further including surrounding or
encapsulating dry additives in the liquid fat prior to combining at least one liquid
additive with the liquid fat-dry additive composition in-line along the processing

line.

The method as recited in claim 1, further including mixing the at least one liquid additive
with the liquid fat-dry additive composition in-line along the
processing line prior to coating the external surface of the food material with the

surface coating composition along the processing line.

The method as recited in claim 1, wherein combining the liquid fat and the dry additive

in-line includes combining tartar control additives with the liquid fat.



10.

11.

12.

CA 02451900 2009-09-21

The method as recited in claim 1, wherein combining the liquid fat and the dry additive
in-line includes combining a dry additive selected from the group
consisting of meat solids, dry animal digest, palatants, vitamins, anitoxidants, and any

combination thereof.

The method as recited 1n claim 1, wherein combining the liquid fat and the dry additive

in-line includes combining the dry additive and a liquid animal digest.

The method as recited 1n claim 1, wherein combining the liquid fat and the dry additive
in-line includes combining the liquid fat with a dry additive that is

unstable 1n the presence of the liquid additive.

The method as recited in claim 1, wherein combining the liquid fat and the dry additive
in-line includes combining the dry additive with a liquid fat that includes a minor liquid

wherein the dry additive 1s not unstable in or sensitive to the minor liquid.

The method as recited in claim 1, wherein combining the liquid fat and the dry additive
in-line includes combining the dry additive that is sensitive to a processing or

environmental condition.

The method as recited in claim 10, wherein the processing or environmental condition is

selected from the group consisting of moisture, and pH change.

The method as recited in claim 1, wherein coating the external surface includes
continuously and homogenously coating the surface coating composition on the

animal food.
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