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METHOD FOR PRODUCING A PALATABLE COATED DRY PET FOOD

The present invention relates to the field of pet food.

More specifically, the present invention provides a method for producing a
palatable coated dry pet food, comprising precooking starting pet food ingredients in a
hydrothermal preconditioner; extruding the precooked pet food material in an extruder;

drying the resulting pet food extrudate in a dryer; and coating said dry pet food.

BACKGROUND OF THE INVENTION

A high number of pet foods, such as cat and dog foods, is produced by cooking-

extrusion.

Generally speaking, a starting ingredient mixture (or feed mixture) containing
appropriate amounts of protein, carbohydrates, fat, starch, fiber and minerals is fed to a
cooker-extruder which serves to fully cook and form the starting ingredients as a
complete food. Such a cooker-extruder typically includes a preconditioner, which
serves to specifically precook the starting ingredient mixture, as well as a downstream

extruder.

During conventional processing with preconditioners, steam and/or water are
iInjected Into the preconditioner housing, and mixing shafts supporting paddles are
rotated at a constant speed and at a preset rotational direction. Preconditioners allow
mixing homogeneously powders and liquids, to preheat and to prehumidify the feed

mixture, and to pregelatinize the starch.

The combination of energy (thermal, hydrothermal, and/or mechanical) may
serve to partially gelatinize the starting ingredient mixture passing through the
preconditioner, measured as the starch gelatinization rate, but in any event provides
needed moisture (either as water or steam) for facilitating downstream extrusion

processing.

The downstream extruder generally includes an elongated barrel presenting an
inlet coupled with the outlet of the preconditioner, and a downstream, restricted orifice
die plate with one or several holes. One or more elongated, axially rotatable, helically

flighted screws are situated within the barrel in order to move the precooked pet food
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material along the length of the barrel, toward and through the outlet die. Typically, the
extruder serves to further heat and subject the precooked pet food material to
increasing levels of shear within the barrel, with the final cooking and shaping occurring
at the die. A rotating knife is normally used to cut the pet food extrudate into pieces of

an appropriate size at the end of the die.

Precooking-extrusion technology is widely used in the production of pet foods.
In particular, precooking-extrusion methods are used to produce pet foods having

properties of interest, in particular having high palatability.

There is indeed a continuing need for new food products for pets, which provide
a robust flavour and are thus of a high palatablility, and which are further easily and
cost-effectively (i) manufactured by the pet food Iindustry and (ii) usable by pets’

owners.

Thus, the present invention here provides a novel precooking-extrusion-based

method for the production of palatable dry pet foods.

SUMMARY OF THE INVENTION

It is provided herein a method for producing a palatable coated dry pet food.
It is further provided a palatable coated dry pet food obtainable by said method.

It is yet further provided pet food products as intermediates obtainable by said

method for producing such a palatable coated dry pet food.

LEGEND OF THE FIGURE

Figure 1: Schematic representation of an embodiment of the method according to the

present invention.

DESCRIPTION OF THE INVENTION

DEFINITIONS

Unless specifically stated otherwise, percentages are expressed herein by weight

of a product reference (in particular, a pet food product).

In the present disclosure, ranges are stated in shorthand, so as to avoid having

to set out at length and describe each and every value within the range. Any appropriate
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value within the range can be selected, where appropriate, as the upper value, lower value,
or the terminus of the range. For example, a range of 0.1-1.0 represents the terminal
values of 0.1 and 1.0, as well as the intermediate values of 0.2, 0.3, 0.4, 0.5, 0.0, 0.7, 0.8,
0.9, and all intermediate ranges encompassed within 0.1-1.0, such as 0.2-0.5, 0.2-0.8,
0.7-1.0, etc.

As used throughout, the singular form of a word includes the plural, and vice
versa, unless the context clearly dictates otherwise. Thus, the references "a", "an", and
"the" are generally inclusive of the plurals of the respective terms. For example, reference
to "a method" or "a food" includes a plurality of such "methods” or "foods". Similarly,

the words "comprise”, "comprises”, and "comprising" are to be Iinterpreted inclusively.
Likewise the terms "include”, "including” and "or" should all be construed to be inclusive.
All these terms however have to be considered as encompassing exclusive embodiments

that may also be referred to using words such as “consist of".

The methods and compositions and other embodiments exemplified here are
not limited to the particular methodologies, protocols, and reagents that are described

herein because, as the skilled artisan will appreciate, they may vary.

Unless defined otherwise, all technical and scientific terms, terms of art, and
acronyms used herein have the meanings commonly understood by the skilled artisan
in the field(s) of the invention, or in the field(s) where the term is used. Although any
compositions, methods, articles of manufacture, or other means or materials similar or
equivalent to those described herein can be used In the practice of the present invention,
the preferred compositions, methods, articles of manufacture, or other means or materials

are described herein.

The term "about” as used herein when referring to a measurable value such as
an amount, a temporal duration, and the like, is meant to encompass variations of 5%,
more preferably 2%, even more preferably 1% from the specified value, as such

variations are appropriate to reproduce the disclosed methods and products.

As used herein, the term “palatability” or “palatability effect” refers to the overall
willingness of a pet to eat a certain pet food. Whenever a pet shows a preference, for
example, for one of two or more pet foods, the preferred pet food is more “palatable’,
and has “enhanced palatability”. Such preference can arise from any of the pet's
senses, but typically is related to, inter alia, taste, aroma, flavour, texture, smell and/or

mouth feel.
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Different methods exist to determine a palatability effect. Examples of such
methods involve exposure of pets to pet foods either simultaneously (for example, In
side-by-side, free-choice comparisons, e.g., by measuring relative consumption of at
least two different pet foods), or sequentially (e.g., using single bowl testing
methodologies). At least two different methods may be used to consolidate the thus

obtained results on the palatability effect of a given pet food.

) 14 b it

The terms “food”, “diet”, “pet food”, “pet food product”, and “food product®” as
used herein are synonymous. These terms mean a product or composition that is
eaten by an animal and provides at least one nutrient to the animal. More specifically, a

‘food” is here a “nutritionally-balanced food”.

A  "nutritionally-complete”, "nutritionally-balanced” or “"complete and
nutritionally-balanced food" or “complete diet” is one that contains all known required
nutrients for the intended recipient or consumer of the food, in appropriate amounts
and proportions based, for example, on recommendations of recognized or competent
authorities in the field of companion animal nutrition. Such foods are therefore capable of
serving as a sole source of dietary intake to maintain life or promote production, without

the addition of supplemental nutritional sources.

The terms "cat food" and "dog food”™ mean a product intended for consumption

by a cat and a dog, respectively.

Pet foods, such as dog foods and cat foods, preferably cat foods, are generally
classified depending on their moisture content, which is either low or medium or high.
In particular, dry products have less than about 14% moisture. Typical dry pet foods

are Kibbles.

The term “kibble” used herein refers to particulate chunks or pieces formed by
an extrusion process. The pieces can vary in sizes and shapes, depending on the
process or the equipment. For instance, kibbles can have spherical, cylindrical, oval, or

similar shapes.

‘Palatability enhancers® (PEs), or “palatants”, or “palatability agents”, or
‘appetizing factors”, and any other similar terms mean any material that enhances the
palatability of a food product to an animal. A PE may be a single material or a blend of
materials, and it may be natural, processed or unprocessed, synthetic, or part of

natural and part of synthetic materials. Typically, a PE for animal food is a liquid or dry
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edible composition that provides a taste, aftertaste, smell, mouth feel, texture, and/or

organoleptic sensation that is pleasant to the target animal.

A “pet food Iingredient” Is any edible compound, composition or material that is

suitable for pet consumption.

“Coating”, as used herein, refers to the topical deposition of a palatability-
enhancing composition onto the surface of a basal food composition, such as by
spraying, dusting, and the like. A palatability-enhancing composition for use as a
coating material in the pet food industry is typically a mixture of one or more palatability

enhancers and fat.

‘Inclusion” as used herein, refers to the addition of a palatability enhancer
internally to a pet food preparation, by mixing it with other pet food ingredients, before

further processing steps for obtaining the final pet food product.

By the term “initial ration”, it is meant herein the pet food ration specifically
adjusted to a given pet based on its usual food consumption and its daily energy
requirements.

By the term “extrusion”, it is meant herein the process of forcing a food material
to flow under one or more of a variety of conditions (mixing, heating, and shear)
through a die which is designed to form the ingredients or foods. Extrusion combines
several unit operations including mixing, cooking, kneading, shearing, shaping, and
forming.

"‘Residence time” or “retention time” as used herein refers to the time spent by
the ingredient mixture or the materials being processed within the preconditioner and/or
the extruder during the course of an extrusion process.

As used herein, the term “starch gelatinization degree” or “starch gelatinization
rate” indicates the efficiency of the heat exchanger and how well the product was
cooked. This rate can be conveniently expressed in % of gelatinized starch by weight
of total starch of the product under consideration.

By “specific mechanical energy (SME)’, it is meant herein energy mechanically
brought during extrusion by extruder screw configuration, die configuration, and
extruder speed.

By “specific thermal energy (STE)", it is meant herein energy thermally brought
during preconditioning and/or extrusion mainly by steam and water injections and also

by barrel heating sections.
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By “moisture level’, it is meant herein the amount of water present in a given
product mixture. This amount can be conveniently expressed in % by weight of the

product mixture under consideration.

DETAILED DESCRIPTION OF THE INVENTION

The Inventors have found through an extensive series of process studies, that
pets show preferences for food products that are appropriately precooked and

extruded, before being dried and coated.

In particular, the Inventors could identify specific working conditions for
precooking an incoming starting ingredient mixture in a hydrothermal preconditioner, so
as to enhance the palatability of the pet food that is finally obtained after extrusion,

drying, and coating.

In a first aspect, the present invention concerns a method for producing a

palatable coated dry pet food, comprising at least the step of:
a) precooking starting pet food ingredients in a hydrothermal preconditioner, wherein:

- steam and water are injected Iin said preconditioner at a steam:water ratio R1 from
about 30:70 to about 100:0;

- said Ingredients have a residence time in said preconditioner of at least about 5

minutes;

thereby obtaining a precooked pet food material having a starch gelatinization rate from
about 70 to about 97% by weight;

b) extruding the thus obtained precooked pet food material in an extruder, wherein said
material has a residence time in said extruder ranging from about 5 to about 60

seconds,

thereby obtaining a pet food extrudate having a starch gelatinization rate from about 80
to about 100% by weight;

c) drying said pet food extrudate resulting from step b) in a dryer,

thereby obtaining a dry pet food having a moisture level from about 3 to about 14% by

weight; and
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d) coating said dry pet food,
thereby obtaining a palatable coated dry pet food.

Starting pet food ingredients (corresponding to the “starting ingredient mixture”
in Fig. 1) are fed to the preconditioner. These ingredients can be raw materials and/or
partially-processed materials, and/or totally-processed materials. Processing of pet
food materials includes physically and/or chemically treatments such as mixing, sifting,

grinding, heating, hydrolyzing, and the like.

Non-limiting examples of pet food ingredients are proteins, carbohydrates, fats
or lipids, grains, fibers, vitamins, minerals, palatability enhancers, animal digests,
amino acids, nutrients, anti-oxidants, preservatives, surfactants, texturing agents,

colouring agents, flavours, inorganic phosphate compounds, efc.

The starting pet food ingredients used in step a) contain one or more sources of
starch and/or one or more starch-bearing materials. For example, suitable starch
sources are, for example, whole grains or grain flours such as corn, rice, wheat, barley,
beets, sorghum, tapioca, soy, and oats. In addition, mixtures of these flours and/or
whole grains may be used. The flours may be whole flours or may be flours which have
had fractions removed. For example, the germ fraction or husk fraction may be
removed. Rice flour, corn flour, and wheat flour are particularly suitable, either alone or
iIn combination. The starch source will be chosen largely based on the nutritional value,

palatability considerations, and the type of the desired product.

In a preferred embodiment, a pet food is a nutritionally-balanced pet food as
defined above. Preferably, a nutritionally-balanced pet food comprises strictly less than
50% (which means that the 50% value is not encompassed), more preferably less than
45%, even more preferably less than 40%, preferably less than 30%, yet even more
preferably less than 25%, yet even more preferably strictly less than 25%, yet even more
preferably less than 22%, yet even more preferably less than 20% of one or more sources
of starch and/or one or more starch-bearing materials, by weight of pet food. In
particular, said nutritionally-balanced pet food comprises more than 5% of one or more
sources of starch and/or one or more starch-bearing materials, by weight of pet food.
Yet in particular, said nutritionally-balanced pet food comprises between 5% and 50%,
preferably between 5% and 45%, more preferably between 5% and 40%, even more
preferably between 5% and 30%, yet even more preferably between 5% and 25%, yet

even more preferably between 5% and 22%, yet even more preferably between 5% and
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20% (wherein the limit values of each interval can be encompassed but are not

encompassed in preferred embodiments) of one or more sources of starch and/or one

or more starch-bearing materials, by weight of pet food.

In an embodiment, said starting pet food ingredient mixture used in step a) has
a total moisture level from about 7 to about 40% by weight, preferably from 7 to 40% by

weight.

Preferably, in step a), steam and water are injected in said preconditioner at a
steam:water ratio R1 from about 30:70 to about 70:30, more preferably from 30:70 to
70:30, even more preferably from about 40:60 to about 60:40, yet even more preferably
from 40:60 to 60:40. More preferably, in step a), steam and water are injected in said

preconditioner at a steam:water ratio R1 of about 50:50, yet more preferably of 50:50.

In an embodiment, said steam in step a) has a temperature from about 105 to
about 150°C, preferably from 105 to 150°C, more preferably from about 112 to about
150°C, yet more preferably from 112 to 150°C, even more preferably from about 120 to
about 150°C, yet even more preferably from 120 to 150°C.

In an embodiment, said water in step a) has a temperature from about 15 to
about 99°C, preferably from 15 to 99°C, more preferably from about 25°C to about
90°C, yet more preferably from 25°C to 90°C, even more preferably from about 50°C to
about 80°C, yet even more preferably from 50°C to 80°C.

Preferably, in step a), said Ingredients have a residence time In said

preconditioner from about 5 to about 25 minutes.

Preferably, In step a), said Ingredients have a residence time In said
preconditioner strictly superior to 5 minutes. More preferably, in step a), said
iIngredients have a residence time in said preconditioner strictly superior to 5 minutes
and Inferior to about 25 minutes, and even more preferably strictly superior to 5

minutes and inferior to 25 minutes.

The residence time In the preconditioner may vary depending on different
parameters such as the length of the preconditioner, the number of preconditioners
consisting of two or more equipments installed in cascade, the use of an optional
iIntensification screw of the preconditioner run at different speeds, and the like. The

skilled artisan will know how to proceed in practice to determine any appropriate
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preconditioner design and parameters requested for achieving the targeted residence

time.

Preferably, said precooked pet food material resulting from step a) has a starch
gelatinization rate from about 74 to about 97% by weight, more preferably from 74 to
97% by weight, even more preferably from about 78 to about 97% by weight, yet even
more preferably from 78 to 97% by weight.

Advantageously, said precooked pet food material resulting from step a) has a
moisture level from about 15 to about 40% by weight, preferably from 15 to 40% by
weight, more preferably from about 18 to about 35% by weight, yet more preferably
from 18 to 35% by weight, even more preferably from about 20 to 30% by weight, yet

even more preferably from 20 to about 30% by weight.

Precooking step a) of the method according to the present invention is operated
in @ preconditioner, wherein the incoming material (i.e., the starting ingredient mixture)
IS appropriately heated, moisturized for a substantial material precooking, in order to (i)
optimize subsequent extrusion capacity; (i) reduce starch damage; (iii) reduce

nutritional loss; (iv) enhance palatability; and (v) reduce device wear.

It Is not necessarily true that every kind of production lines for dry extruded pet
food will have a preconditioner, but for the majority of the pet food processes, a
preconditioner is used. A preconditioner is used to properly mix and precook the
material before the final cooking stage. Starting ingredient mixture is metered into the
preconditioner where they are held in a warm, moist environment before being
transferred into the extruder. An efficient mixing of environment contributes to better
moisture penetration and hydration of the particles. The preconditioner supplies the
extruder with a precooked and hydrated material. The main functions of a
preconditioner include mixing of multiple ingredients, hydrating the ingredient mixture,

precooking which begins gelatinization of starch.

There are different types of preconditioners such as atmospheric

preconditioners, pressurized preconditioners, and the like.

In an atmospheric preconditioner, moisture is uniformly applied in the form of
water and/or steam. Water is introduced at the top of the preconditioner using spray

nozzles to atomize the water stream thereby reducing the mixing load on the



CA 02968635 2017-0b-23

WO 2016/097167 PCT/EP2015/080257

10

15

20

25

30

10

preconditioner. Steam Is added from the bottom and the supply plumbing must be

designated to supply a continuous flow of condensate free steam.

It is well kKnown by the skilled person that a preconditioner is a device having an
elongated vat, which Is a mixing chamber comprising at least one inlet orifice for the
raw material and at least one outlet orifice for the treated (i.e., preconditioned) material

at the opposite ends of the vat, respectively.

Preconditioners contain one or two mixing/conveying elements which consist of
rotating shafts with radial attached paddles. Double preconditioners combine two shafts
with beaters that may be permanently attached to the shaft or adjustable in terms of
pitch and angle. It is known that these essential paddles are designed to agitate the
ingredients and, thanks to their incline, to perform an appropriate mixing of the
materials contained therein and to gradually move the mixture from the inlet orifice

toward the outlet orifice.

The residence time of the ingredients in the preconditioner as mentioned above

can easily be achieved by any means known by the skilled person.

To this end, a preconditioner can be advantageously equipped with an
additional intensification screw set up in the bottom of the preconditioner that will be
used to intensify the mixing capacity, the preconditioner loading level and the residence
time. Typically, the preconditioner can include an intensification screw in the bottom of
the vat, below and parallel to the shafts and which extends substantially between the
iInlet and outlet orifices. The intensification screw is provided to be rotated at least
opposite to the progression of the ingredients from the inlet orifice toward the outlet
orifice, thus increasing the residence time of the ingredients in the mixing chamber of
the preconditioner. This intensification screw is thus completely different from screws of
extruders, in terms of both structure and functions, the latter screws being provided to
be rotated in order to move the ingredients from the inlet orifice toward the outlet orifice
of the extruder while compressing the ingredients under pressure (typically from 5 to 80

bars) (see below).

Steam and/or water is (are) generally injected in the preconditioner. Indeed, the
vat of the preconditioner may include orifices or injectors for a liquid (for example
water) and/or for steam, one or both being designed to heat and moisten the

ingredients.
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Advantageously, a pressurized preconditioner Is used. Pressurized
preconditioners are similar to atmospheric preconditioners except with the added abillity
to operate at pressures ranging from about 300 to about 1050 millibars. Preferably,
pressures ranging from 300 to 1050 millibars, more preferably from about 400 to about
900 millibars, yet more preferably from 400 to 900 millibars, are used in the
preconditioner. These pressures are achieved by incorporating a pressure lock feeding
device at the inlet and discharge of the preconditioner. With this increase in pressure,
temperatures of up to about 120°C, preferably up to 120°C, can be obtained that may

contribute to starch gelatinization.

The method according to the present invention comprises an extrusion step b).
This step typically enables one to generate additional heat, pressure and shear

conditions, which finalize the expected cooking and forming of the pet food extrudate.

Preferably, in step b), the thus obtained precooked pet food material has a
residence time in the extruder ranging from about 5 to 50 seconds, more preferably
from 5 to 50 seconds, even more preferably from about 5 to 40 seconds, yet even more

preferably from 5 to 40 seconds.

In an embodiment, said extrusion step b) Is performed at a temperature from
about 70 to about 150°C, preferably from 70 to 150°C, more preferably from about 75
to about 140°C, yet more preferably from 75 to 140°C, even more preferably from

about 80 to about 130°C, yet even more preferably from 80 to 130°C.

Preferably, the pet food extrudate resulting from step b) has a starch
gelatinization rate from about 85 to about 100% by weight, more preferably from 85 to
100% by weight, yet more preferably from about 90 to about 100% by weight, yet even
more preferably from 90 to 100% by weight.

Advantageously, said pet food extrudate resulting from step b) has a moisture
level from about 15 to about 35% by weight, yet advantageously from 15 to 35% by
weight, more advantageously from about 16 to about 32% by weight, yet more
advantageously from 16 to 32% by weight, even more advantageously from about 17

to about 30% by weight and far more advantageously from 17 to 30% by weight.

Extrusion step b) of the method according to the present invention is operated

in an extruder wherein the precooked pet food material is subjected to appropriate
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levels of heat, pressure, and shear, with or without injection of steam and/or water

Inside, In order to produce an extrudate having the desired properties.

The extruder may operate at a pressure ranging from about 5 to about 80 bars,
preferably from 5 to 80 bars, more preferably from about 5 to about 70 bars, yet more
preferably from 5 to 70 bars, even more preferably from about 5 to about 60 bars, yet

even more preferably from 5 to 60 bars.

As the precooked material leaves the preconditioner, it enters the extruder
barrel. In this part the major transformation of the preconditioned material occurs which
ultimately determines the final product characteristics. This section consists of screws,
sleeves, barrel heads and dies. The extruder is either single screw or twin screw
extruder. If there are two shafts parallel, it is a twin screw extruder, but if we have only

one shaft, it is a single screw extruder.

There are three main processing zones in the extruder barrel: the feeding zone,
or inlet zone, where the free flowing material enters, then the kneading zone where the
material is worked into amorphous dough, and finally the final cooking zone in which

the product is transformed in a visco-amorphous mass.

The extruder barrel assembly combines a rotating extruder shaft on which are
set up elements (screw elements and shearlocks), a barrel housing comprised of
segmented heated or cooled sections, die plate with holes and knife assembly. The
length to diameter ratio of the extruder barrel can be varied. The available screw
elements vary depending upon the manufacturer and the application. More than simply
transporting the precooked material from the inlet to the die, screw geometry may also

contribute to mixing, kneading, heating, and pressure development.

The extruder barrel mainly contributes to bring mechanical energy dissipated
through the rotating screw. Nevertheless, some thermal energy may also be added by
the direct injection of steam or from external heating sources as barrel sections heating
using oil circulation or using electrical tracers. Optional screw elements of different
pitch or with interrupted flights, or by adding mixing lobes will contribute to improve

shearing, mixing and conveying either in a reverse or forward direction.

A final die plate is set up at the end of the extruder barrel which has two main
functions. First function consists in creating a restriction to product flow. This restriction

contributes to achieve the required pressure and shear that help to final starch
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gelatinization. Second function is focused onto the final shaping of the extrudate as the

products exit the extruder.

The method according to the present invention further comprises a drying step
c), wherein the moisture level of the pet food extrudate resulting from step b) is

reduced.

In an embodiment, in step c¢), said pet food extrudate has a residence time in
said dryer ranging from about 8 to about 75 minutes, preferably from 8 to 75 minutes,
more preferably from about 10 to about 65 minutes, yet more preferably from 10 to 65
minutes, even more preferably from about 15 to about 60 minutes, yet even more

preferably from 15 to 60 minutes.

In an embodiment, said drying step ¢) is performed at a temperature from about
70 to about 150°C, preferably from 70 to 150°C, more preferably from about 75 to
about 140°C, yet more preferably from 75 to 140°C, even more preferably from about

30 to about 130°C, yet even more preferably from 80 to 130°C.

Preferably, the thus obtained dry pet food has a moisture level from about 3 to
about 10% by weight, more preferably from 3 to 10% by weight, yet more preferably

from about 3 to about 8% by weight, and even more preferably from 3 to 8% by weight.

Advantageously, the thus obtained dry pet food has a starch gelatinization rate
from about 80 to about 100% by weight, yet advantageously from 80 to 100% by
weight, more advantageously from about 85 to about 100% by weight, yet more
advantageously from 85 to 100% by weight, even more advantageously from about 90
to about 100% by weight and yet even more advantageously from 90 to 100% by
weight.

A dryer is used to reduce the level of moisture of an extruded product in order to
prevent microbial growth. Different dryers exist, such as horizontal types, vertical types,
rotary types, and the like. They may vary in size and configuration. In a horizontal
conveyor dryer, common equipment used for drying extruded products, the product is
spread on a belt that moves through the dryer. Heated air is passed through the bed of
products at a velocity between approximately 40 and 60 meters per minute and an air
temperature around from 80°C to 180°C. After the air is circulated through the product,
a portion of it is exhausted to carry away the water from the product and the remainder

IS mixed with fresh incoming air, reheated and passed through the product again.
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Different parameters determine how the product dries, such as incoming product

moisture content, size, density, and the like.

The method according to the present invention further comprises a step d),

wherein said dry pet food Is coated, thereby obtaining a palatable coated dry pet food.

In the pet food industry, palatability enhancers (PEs) are conventionally used
either by inclusion or by coating or both. In the context of the present invention
however, one or more PEs are necessarily used by coating. One or more PEs, that
is(are) either the same or different from that(those) used by coating, can be further

used by inclusion.

For example, PEs can be incorporated or included into the pet food preparation
according to the following method. The palatability enhancer(s) is(are) contacted with
the starting ingredients of the pet food preparation (corresponding to the “starting
ingredient mixture” in Fig. 1) prior to the precooking step a). In this case, the palatability
enhancer(s) is(are) combined to proteins, fibre, carbohydrates and/or starch, etc., of

the starting mixture and is(are) precooked within the preconditioner.

The palatable dry pet food according to the present invention is coated with a
palatability-enhancing composition. Accordingly, in the method of production according
to the present invention, the dry pet food resulting from step c¢) is coated in step d) with
at least one palatability-enhancing composition selected from fat, liquid PEs, dry PEs,

and combinations thereof.

For example, one can cite a method for coating dry pet foods such as kibbles.
Kibbles of uncoated, extruded basal pet food can be placed in a container such a tub or
a coating drum for mixing. A fat, such as animal fat and/or vegetable fat, is heated and
then sprayed onto the pet food in a manner to obtain a coating of the kibbles. The
coating does not need to be a continuous layer, but is preferably uniform. After the fat,
one or more PEs may be applied as either liquid(s) or dry powder(s), while mixing the
product. A liquid PE is typically sprayed on while a dry PE is typically dusted on.
Alternatively, PEs can be mixed with the fat and applied concurrently. Yet alternatively,

PEs are coated before deposition of fat.

The dry pet food may be coated with i) fat(s) or oil(s), of animal or vegetable
origins, at a rate from about 0 to about 17% by weight, preferably from 0 to 17% by

weight, more preferably from about 2 to about 12% by weight, yet more preferably from
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2 to 12% by weight, and/or ii) liquid PE(s) at a rate from about O to about 7% by weight,
preferably from 0 to 7% by weight, more preferably from about 1% to about 5% by
weight, yet more preferably from 1% to 5% by weight, and/or iii) dry PE(s) at a rate
from about 0 to about 5% by weight, preferably from 0 to 5% by weight, more
preferably from about 1% to about 4% by weight, yet more preferably from 1% to 4%

by weight, in a sequential or a concomitant way.

In various embodiments, the method according to the present invention further

comprises at least one step selected from:

e) cooling down said palatable coated dry pet food obtained in step d);

f) packaging said palatable coated dry pet food resulting from step d) or e); and
g) storing said palatable coated dry pet food resulting from step d) or e) or f).

After being dried and coated, the pet food can be cooled. In some cases, the
cooling can be operated after the drying and before the coating, depending on coating
products and application levels. Coolers or cooling devices are either vertical or
horizontal. Horizontal coolers convey pet food on perforated conveying belts through a
tunnel. As the product moves through the tunnel, air flows through the bed of kibbles.
The cooling effect depends on external influences such as air temperature, relative air

humidity, kibble diameter, and the like.

The dry, cooled kibbles can then be conveyed by the bulk conveyor through
packaging apparatus for packaging in a container such as a plastic or plastic-lined
paper or aluminium bag, box, bottle, jar, or container which provides protection during
storage from moisture gain or loss, and infestation, and also provides a way to identify
and label the product. The materials of the bags or containers may be chosen in order
to maintain the freshness of the pet food, it will be clear to the skilled artisan based on

the context and in light of his general knowledge in the art.

Another aspect of the present invention relates to a palatable coated dry pet

food obtainable by a method as described above.

In an embodiment, this palatable coated dry pet food has a moisture level from
about 3 to about 14% by weight, preferably from 3 to 14% by weight, more preferably
from about 3 to about 10% by weight, yet more preferably from 3 to 10% by weight,
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even more preferably from about 3 to about 8% by weight, yet even more preferably

from 3 to 8% by weight.

In an embodiment, this palatable coated dry pet food has a starch gelatinization
rate from about 80 to about 100% by weight, preferably from 80 to 100% by weight,
more preferably from about 85 to about 100% by weight, yet more preferably from 85 to
100% by weight, even more preferably from about 90 to about 100% by weight, yet
even more preferably from 90 to 100% by weight.

In a further aspect, the present invention is directed to a pet food extrudate as
an Intermediate product in the manufacture of a palatable coated dry pet food, said

iIntermediate product being obtainable by step b) of the method as described herein.

In an embodiment, this extrudate has a moisture level from about 15 to about
35% by weight, preferably from 15 to 35% by weight, more preferably from about 16 to
about 32% by weight, yet more preferably from 16 to 32% by weight, even more
preferably from about 17 to about 30% by weight, yet even more preferably from 17 to
30% by weight.

In an embodiment, this extrudate has a starch gelatinization rate from about 80
to about 100% by weight, preferably from 80 to 100% by weight, more preferably from
about 85 to about 100% by weight, yet more preferably from 85 to 100% by weight,
even more preferably from about 90 to about 100% by weight, yet even more

preferably from 90 to 100% by weight.

Yet another aspect of the present invention is concerned with a dry pet food as
an Intermediate product in the manufacture of a palatable coated dry pet food, said

iIntermediate product being obtainable by step c¢) of the method disclosed herein.

In an embodiment, this dry pet food has a moisture level from about 3 to about
14% by weight, preferably from 3 to 14% by weight, more preferably from about 3 to
about 10% by weight, yet more preferably from 3 to 10% by weight, even more
preferably from about 3 to about 8% by weight, yet even more preferably from 3 to 8%

by weight.

In an embodiment, this dry pet food has a starch gelatinization rate from about
80 to about 100% by weight, preferably from 80 to 100% by weight, more preferably
from about 85 to about 100% by weight, yet more preferably from 85 to 100% by
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weight, even more preferably from about 90 to about 100% by weight, yet even more

preferably from 90 to 100% by weight.

In all aspects of the present invention, it is generally referred to pet and pet
food. Preferably, in all aspects of the present invention, said pet food is a cat food or a

dog food, yet preferably a cat food.

The final pet foods as well as the intermediate products that can be obtained
using all or part of the method of production disclosed herein provide significant
advantages over the prior art. The effects of the present invention can be measured by
tests such as single-bowl test (also called "monadic test”) or “two-bowl test” (also called
‘versus test’). Of course, the person skilled in the art is free to use any other
appropriate test than those herein described to determine preference or acceptability.

Such alternative tests are well known In the art.

A- Principle of the monadic feeding trial:

In a "monadic test” or "monadic feeding trial” or “single-bowl test’, only one pet
food Is given to pets at one given time, giving thus access to the acceptability of this
specific pet food by the pet. When several pet foods are presented sequentially using
monadic testing, the preference for one pet food compared to the other can be
established by comparing the sequentially-collected data. With respect to cat foods,

tests can be performed on panel of 40 cats, depending on the test's objectives.

A "monadic-based feeding trial” is either a conventional monadic feeding trial or
an adjusted monadic feeding trial in order to maximize reliability and sensitivity. Such

an adjusted monadic feeding trial can be a monadic feeding trial wherein, e.g.,:

- Meal size is adjusted to individual pet needs (leading to the notion of “initial
ration” as defined above); and/or

- Data over more than one meal are collected and processed; and/or

- Food orders are counterbalanced between meals when more than one food

IS tested.

Operating method of the test for evaluating one pet food:

- An appropriate amount of food is weighed out for each pet and placed in a
feeding bowl. The offered amount enables the daily energy requirements of the

pet to be met and is adjusted to each pet.
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- The bowl is presented to the pet in a feeding system comprising all necessary

equipment to collect, automatically or not, and preferably record the relevant

data.
- Each pet has free access to its respective distributed food.

- For one pet food, the meal can last from 8 minutes to 24 hours, depending on

protocols, and can be repeated over several days and/or several times per day.
- Only one pet food is available to the pet per meal.

Parameters studied: quantities of consumed pet food.

Statistical analysis:

A statistical analysis Is performed, preferably a parametric analysis, yet
preferably an analysis of variance with mixed effects if data are quantitative and
a logistic regression with mixed effects if data are qualitative. Typically, a
student’'s T-test for quantitative data or a chi? for qualitative data is done from

these models to study the differences of each criterion for one pet food.

Typical significance levels for statistical tests are noted as below:

NS not significant (p > 0.05)
* significant (p < 0.05)
¥ highly significant (p =0.01)
o very highly significant (p =0.001)

B- Principle of the two-bowl test:

A “two-bowl test” or "two-pan test” or "versus test” enables one to determine preference
of pets for one pet food compared simultaneously to another. A “versus test” is based
on the postulate whereby the more food consumed, the more palatable it is. With
respect to cat foods, tests can be performed on panel of 40 cats, depending on the

test’s objectives.
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Operating method of the test:

- ldentical amounts of food A and food B are weighed out and placed in identical bowls.
The amount present in each ration enables the daily requirements of the pets to be

met.

- Distribution of the bowls: the bowls are presented at the same time to each cat in an
iIndividual loose box and their positions are switched at each meal to avoid a choice led

by handedness.

- Duration of the test: from about 8 minutes to about 24 hours (if one of the two bowls is
entirely eaten before the end of the test, the two bowls are removed, and the test Is

stopped).

- Measured parameters: amount of each food consumed by the end of the test;
- Calculated parameters: individual consumption ratio in % (CR)

CRa = consumption of A (g) x 100/(consumption of A+B) (g)

CRg = consumption of B (g) x 100/(consumption of A+B) (9);

= Average consumption ratio (ACR) = average of all individual ratios (an equal
Importance is given to each animal, regardless of its size and of its corresponding

consumption).

If animals have higher or lower consumption compared to predetermined values (which
are function of, e.g., the animal weight and/or metabolism), they are not taken into

account into statistical treatment.

Statistical analysis

Statistical analysis is used to determine if there is a significant difference between the 2
ratios. A Student's t-test with 3 error thresholds, namely 5%, 1% and 0.1%, is

performed.
Significance levels are noted as below:

NS not significant (p > 0.05)

x

significant (p £0.05)

XX

highly significant (p < 0.01)
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**  very highly significant (p < 0.001)

The present invention will be further described by reference to the following
examples, which are presented for the purpose of illustration only and are not intended

to limit the scope of the invention.

Summary of the analytic methodology for measuring starch gelatinization rate:

Measurements of starch gelatinization quoted herein are based upon a digestion test
with amyloglucosidase.

Hydrolysis of a ground sample using amyloglucosidase enzyme during 45 minutes at
50° Celsius. The hydrolysis makes the starch be reduced in glucose carbohydrates.
The glucose is dosed using an enzymatic kit. The total starch is analysed in parallel
(NF V18-121 march 1997) in order to calculate the cooked starch / total native starch
ratio. The used amyloglucosidase or lucan 1.4- a- glucosidase enzyme (EC 3.2.1.3) is
produced by Rhizopus Mold. The enzymatic kit contains a hexokinase enzyme (EC

2.7.1.1) and a glucose-6-phosphate deshydrogenase (EC 1.1.1.49).

EXAMPLES

EXAMPLE 1: Effect of residence time In the preconditioner

Two nutritionally-balanced food compositions in the form of kibbles, suitable for
consumption by cats and obtained after an extrusion process were prepared: "Cat Diet
Expe A”, and “Cat diet Expe B”. Those cat foods were formulated in order to meet the
AAFCO nutrient recommendations.

Experimental cat foods, "Cat diet Expe A" and "Cat Diet Expe B” were prepared by
using the same formulation but by choosing different manufacturing parameters for
each one, specifically in the preconditioner. Cat Diets Expe A and B underwent the
same extrusion process with the exception of the speed of the intensification screw In
the preconditioner, as described in Table 1 below.

For "Cat Diet Expe A", the intensification screw was not operated. For "Cat Diet Expe
B”, the intensification screw was operated at 50%, this corresponding to 30 rpm.

After the drying step, both dry cat diets obtained were coated with pork fat and a dry

palatability enhancer of the commercial range SPF C’'SENS®.
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Table 1- Experimental conditions of extrusion of “Cat Diet Expe A" and "Cat Diet Expe
B”

Cat diet Cat Diet
Ingredients Mixture rate planned
Speed of twin-shaft preconditioner
Intensification screw speed
Water rate in Preconditioner
Steam rate in Preconditioner
Effective Steam Pressure
Steam temperature
Residence time
Temperature Of Mixture Middle of preconditioner
Temperature Of Mixture End of preconditioner
Gelatinization rate

Extruder Speed of the screw

Water rate in Extruder

Steam rate in Extruder

Extruder Amperage

Extruder Pressure

Extruder die temperature

Product density in extruder

Extruder Product moisture end of extruder
Estimated residence time

specific mechanical energy

Temperature set up

Product density in Dryer
product moisture End of Dryer
Gelatinization rate

Residence time

DRYER EXTRUDER PRECONDITIONER I

By changing the speed of the intensification screw, the residence time of the mixture
5 varied. An increase of the speed of the intensification screw led to a rise of residence

time. Additionally, an increase of the temperature of the mixture measured at the

middle of the preconditioner was also observed.

Palatability tests were thus performed to compare the two Cat diets Experimental A

and B to a Cat Food control, known to be a super premium cat food, "Cat Diet Control
10 J".
Versus tests compared the two cat diets A and B to the "Cat Diet Control J°. As shown
in Table 2, consumptions were statistically different between "Cat Diet Control J° and
“‘Cat Diet Expe A”, but not between “Cat Diet Control J°” and “Cat Diet Expe B”. This
shows that a rise of the intensification screw speed to 30 rpm Increases cat food

15  palatability.
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Table 2 — Versus tests — Results for Cat Diets Expe A and B vs “Cat Diet Control J”

day 1 day 2
average average
average consumption average consumption
consumption | of the dry cat statistical consumption | of the dry cat statistical
of dry cat food sighificance of dry cat food sighificance
food J (%) compared to J food J (%) compared to J
(%) (%)
Cat D!et Control J vs 68 29 . 71 Hg .
Cat Diet Expe A
Cat D!et Control J vs 67 23 NS 59 41 NS
Cat Diet Expe B
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EXAMPLE 2 Effect of increasing Specific Thermal energy "STE" in the preconditioner

by a higher steam injection in the preconditioner

Two nutritionally-balanced food compositions in the form of kibbles, suitable for
consumption by cats and obtained after an extrusion process were prepared "Cat Diet
expe B” and “Cat diet expe H". Those cat foods were formulated in order to meet the
AAFCO nutrient recommendations.

The experimental cat foods, “Cat diet Expe B”, “Cat Diet Expe H” were prepared by
using the same formulation but by choosing different manufacturing parameters for
each one, specifically in the preconditioner, as shown in Tables 3 and 4 below.

After the drying step, both dry cat diets obtained were coated with pork fat and a dry
palatability enhancer of the commercial range SPF C’'SENS®.

In fact, for “Cat Diet Expe B”, a certain amount of steam "QS1” and a certain amount of
cold water "“QW1” were injected in the preconditioner when some cold water "QW2”
was injected into the extruder.

For “Cat Diet Expe H”, the amount of water “QW1” injected in the preconditioner for
‘Cat Diet Expe B” was replaced by some amount of steam "QS2” injected into the
preconditioner. Additionally, the initial amount of water “QW2" injected in the extruder
for “Cat diet Expe B” was replaced by steam "QS3” injected into the preconditioner.

Table 3 below summarizes the modified parameters.
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Table 3- Experimental conditions with differences of energy distribution - Cat Diets

Expe B and H
Cat Diet Expe B Cat Diet Expe H
Steam In
preconditioner QST QST
Water in QW1 Replaced by steam in Steam
preconditioner ‘ preconditioner ‘ preconditioner QS2
. QW2 Replaced by steam in Steam
Water in extruder ” o
preconditioner preconditioner QS3
Steam in extruder 0 0
Total injected cold
water QW1 + QW2 0
rotalinjected steam Qs QS1+QS2 + QS3
In preconditioner

5

By a higher injection of steam in the preconditioner, the Specific thermal Energy "STE”

increased. Additionally, an increase of the temperature of the mixture measured at the

middle and at the end of the preconditioner was also observed. The gelatinization rate

was as well increased, as described in Table 4 below.

10
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Table 4- Experimental conditions of extrusion of Cat Diets Expe B and H

PRECONDITIONER

DRYER EXTRUDER

5 The calculation of the ratio Water/Steam in Table 5 below shows that "Cat Diet Expe H”

Expe B Expe H

Ingredients Mixture rate planned kg /h 250 250
Speed of twin-shaft preconditioner RPM 150 150
Intensification screw speed RPM 30 30
Water rate in Preconditioner kg /h 0 0
Steam rate in Preconditioner kg /h 22 35
Specific thermal energy increase Basal level | BL + 60%
Effective Steam Pressure bar (0?7L) 0.7
Steam temperature °C 115 115
Residence time min [.2 [.2
Temperature Of Mixture Middle of preconditioner °C 80.6 95.1
Temperature Of Mixture End of preconditioner °C 65 72
Gelatinization rate % 83 96
Extruder Speed of the screw RPM 525 490
Water rate in Extruder kg / h 3 0
Steam rate in Extruder kg/h 0 0
Extruder Amperage A 66 73
Extruder Pressure Bar 23 28
Extruder die temperature °C 109 111
Product density in extruder g/l 475 475
Extruder Product moisture end of extruder % 26.7 22.8
Estimated residence time sec 14 14
specific mechanical energy Wh / kg 45.5 48.0
Temperature planned °C 120 120
Product density in Dryer g/l 436 451
product moisture End of Dryer % 6 6
Gelatinization rate % 91.8 95.4
Residence time min 30 30

comprised clearly higher total steam rate than "Cat Diet Expe B".
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Table 5- Calculation of ratio of water and steam brought during process

Calculation ratio Water / Steam Cat Diet | Cat Diet
Expe B Expe H
% Water in preconditioner / Total mixture rate 14.7% 12,0%
% Steam preconditioner / total mixture rate 7.6% 11.5%
% Water in extruder / Total mixture rate 1,0% 0,0%
% Steam in extruder / Total mixture rate 0% 0%
% Total Water / total mixture rate 15,7% 12,0%
% Total Steam / total mixture rate 7.6% 11.5%

Palatability tests were thus performed to compare the 2 Cat diets Experimental B and
5 H.
As shown in Table 6 below, consumptions were statistically different between “Cat Diet

Expe B” and "Cat Diet Expe H". This shows that a rise of the STE in the preconditioner

Increases cat food palatability.

10 Table 6- Versus tests — Results for "Cat Diet Expe B” vs “"Cat Diet Expe H”

day 1 day 2
average average average average
consumption | consumption statistical consumption | consumption statistical
of dry cat of the dry cat | significance of dry cat of the dry cat | significance
food B (%) H (%) food B (%) H (%)
Cat Diet Expe H
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CLAIMS

1. A method for producing a palatable coated dry pet food, comprising at least the

step of:

a) precooking starting pet food ingredients in a hydrothermal preconditioner, wherein:

- steam and water are injected In said preconditioner at a steam:water ratio R1 from
about 30:70 to about 100:0;

- sald Ingredients have a residence time in said preconditioner of at least about 5

minutes;

thereby obtaining a precooked pet food material having a starch gelatinization rate from
about 70 to about 97% by weight;

b) extruding the thus obtained precooked pet food material in an extruder, wherein said
material has a residence time in said extruder ranging from about 5 to about 60

seconds,

thereby obtaining a pet food extrudate having a starch gelatinization rate from about 80
to about 100% by weight;

c) drying said pet food extrudate resulting from step b) in a dryer,

thereby obtaining a dry pet food having a moisture level from about 3 to about 14% by

weight; and
d) coating said dry pet food,

thereby obtaining a palatable coated dry pet food.

2. The method according to claim 1, wherein said precooked pet food material

resulting from step a) has a moisture level from about 15 to about 40% by weight.

3. The method according to claim 1 or 2, wherein said pet food extrudate resulting

from step b) has a moisture level from about 15 to about 35% by weight.
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4. The method according to any one of claims 1 to 3, wherein said dry pet food

resulting from step c¢) has a starch gelatinization rate from about 80 to about 100% by

weight.

5. The method according to any one of claims 1 to 4, wherein said dry pet food Is
coated in step d) with at least one palatability-enhancing composition selected from fat,

liquid palatability enhancers, dry palatability enhancers, and combinations thereof.

0. A palatable coated dry pet food obtainable by a method according to any one of

claims 1 to 5.

/. A dry pet food as an intermediate product obtainable by step c¢) of a method

according to any one of claims 1 to 4.

3. The pet food according to claim 6 or 7, wherein it has a moisture level from
about 3 to about 14% by weight and/or a starch gelatinization rate from about 80 to
about 100% by weight.

9. A pet food extrudate as an intermediate product obtainable by step b) of a

method according to any one of claims 1 to 3.

10. The extrudate according to claim 9, wherein it has a moisture level from about

15 to about 35% by weight and/or a starch gelatinization rate from about 80 to about
100% by weight.
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11.  The method according to any one of claims 1 to 5, or a pet food according to
any one of claims 6 to 8, or an extrudate according to claim 9 or 10, wherein said pet

food Is a cat food or a dog food, preferably a cat food.
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FIG. 1

Starting
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Residence time: > 5 min
Steam:water ratio R1 :
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Precooked pet food

. — Starch gelatinization rate: 70-97%
material

Moisture level: 15-40%

h 4

b) Extrusion EXTRUDER

Residence time: 5-60 sec
Temperature: 70-150°C

Starch gelatinization rate: 80-100%
Moisture level: 15-35%

Pet food extrudate

. \ 4
c) Drying
Residence time: 8-75 min DRYER

Temperature: 70-150°C

Dry pet food Starch gelatinization rate: 80-100%
Moisture level: 3-14%

d) Coating 4

COATER

Palatable coated dry pet food




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings

