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{57 ABSTRACT

A dried, ready-to-eat pet food product comprising a gelati-
nized starch matrix which includes a coating or filling which
contains a probiotic micro-organism. The cereal product is
in the form of a pet food. The product may be produced by
cooking a starch source to form a gelatinized starch matrix;
forming the gelatinized matrix into pieces; drying the pieces;
and coating or filling the pieces with a carrier which contains
probiotic micro-organisms.

17 Claims, 1 Drawing Sheet
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' PET FOOD PRODUCT CONTAINING
| PROBIOTICS

FIELD OF THE INVENTION

Ch Contains a probiotic Im micro-organism; for
foods, breaktast cereals, inf: feals of convenience foods
use, the cereal prodct __ a beneﬁeffectmthe

Telates to a pff “producing the “Cereal product and to
methods of promoting beneficial effects in the gastro-
intestinal tracts of humans and animals.

BACKGROUND OF THE INVENTION

Probmtlc mwro-orgamsms are mlcro-orgamsms which
ally affect a host by improving
bial balance (Puller, R: T989; . Applzed Bactenolagy, 66
365—3783 In general, problotlc ‘micro-organisms __produce
organic a such as Tactic acid and_acetic acid WHIGH.
Tnhibit_the_gro: wih_of pathogenic..bacteria.such as
qustrzdzum perfringens and Helicobacter pylorz
Consequently, probiotic bacteria are believed to be useful in
the treatment and prevention of QMM
enic_ Eactena Furtﬁ_ &g,,p&b&q;\,q,&mmm%__
it the growth and. activity.of putrefying
bacteria and hence _the productxon of tox1c amine com-
poimds.ltlsalso : : 2
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Therefore there is eonsxderable interest in including pro- %

biotic micro-organisms into foodstuffs. For example, many
fennented ‘milk products which contain probiotic micro-
organisms are commercially available. Usually these prod-
ucts are in the form of yogurts and an example is the LC1®
yogurt (Société des Produits Nestlé SA) Several infant and
follow-up formulas which contain probiotic micro-
organisms are also commercially available; for example the
BIO NAN® formula (Société des Produits Nestlé SA).

Similarly, for animals, there has been interest in including ,,
probiotic micro-organisms into animal feeds. For example,
Russian patent 2018313 discloses a powdered, spray-dried
animal feed Which is based upon milk and which contains
ceftam Difidobacteria and . The animal feed is
aimed primarily at live stock although it is mentioned that
the feed may be fed to pets.

However, there are two main issues in incorporating
probiotic micro-organisms into foodstuffs. First, the food-
stuff must be in a form which is palatable to a consumer.
Secondly, the probiotic mlcro-orgamsm must remain viable
during storage. The second issue is particularly problematic
for ready-to-eat cereal products. These cereal products,
unlike fermented milks, are required to have long storage
lives; for example at least a year while the cell counts for
many probiotic micro-organisms may fall away completely
within one or two days. This is particularly the case if the
water activity of the foodstuff is above about 0.5. This is
usually the case for dried pet foods.

Therefore there is a need for a ready-to-eat cereal product
which contains a probiotic micro-organism, is highly
palatable, and which is storage stable.

SUMMARY OF THE INVENTION

Accordingly, in one aspect, this invention provides a
dried, ready-to-cat cereal product comprising a gelatinized
starch matrix which includes a coating or filling containing
a probmuc micro-organism.
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It has been found that probiotic micro-organisms remain
viable for extended periods of time when formulated into a
coating on or filling in a dried cereal product. This is
surprising since probiotic micro-organisms ordinarily die off
rapidly. This is particularly the case for dried, cooked pet
foods which generally have a water activity of above about
0.5; levels at which probiotic micro-organisms ordinarily die
off rapidly. Therefore the invention offers the advantage of
a ready-to-eat cereal product which is highly palatable and
which contains a shelf stable source of probiotic micro-
organisms.

The cereal product may be in the form of a dried pet food,
breakfast cercal, an infant cereal, or a convenience food such
as a cereal bar. For human foods, the gelatinized starch
matrix is preferably in flaked or expanded form. For pet
foods, the gelatinized starch matrix is preferably in the form
of kibbles or pieces. The gelatinized matrix is preferably
produced by extrusion cooking a starch source.

Preferably the coating comprises a carrier substrate which
0 carries the probiotic micro-organism in it. The filling may
also comprise a carrier substrate which carries the probiotic
micro-organism in it. For example, the carrier substrate may
be protein digest, fat, milk solids, sugar or a particulate
flavoring agent.

In a further aspect, this invention provides a process of
preparing a dried, ready-to-eat cereal product, the process
comprising cooking a starch source to form a gelatinized
starch matrix; forming the gelatinized starch matrix into
pieces and drying the pieces; and coating or filling the pieces
with a substrate which contains probiotic micro-organisms.

In one embodiment, the gelatinized starch matrix is
formed into pieces and dried by extruding the gelatinized
matrix to form a cooked extrudate and cutting and drying the
cooked extrudate to form dried pieces. The gelatinized
matrix may be caused to expand upon extrusion to form,
after cutting and drying, expanded pieces. Alternatively, the
pieces may be subjected to flaking to form flaked pieces.

In another embodiment, the gelatinized starch matrix may
be formed into pieces and dried by roller-drying the gelati-
nized starch matrix to form flakes.

In a further embodiment, the gelatinized starch matrix
may be formed into pieces and dried by extruding the
gelatinized matrix to form a cooked extrudate containing an
aperture; and cutting and drying the pieces. Preferably the
gelatinized starch matrix is extruded with a central bore for
receiving a filling,

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention are now described, by way
of example only, with reference to the drawings in which:

FIG. 1 is a graph illustrating the viability of Bacillus
coagulars in various coatings on a dried, cooked, pet food;
and

FIG. 2 is a graph illustrating the viability of Bacillus
subtilis in various coatings on a dried, cooked, pet food.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

Embodiments of the invention are now described, by way
of example only. The invention provides a dried, ready-to-
eat cereal product in the form of a gelatinized starch matrix
which includes a coating or filling. The coating or filling
contains a probiotic micro-organism. The probiotic micro-
organism may be selected from one or more ‘micro-
organisms suitable for human or animal consumption and
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whmh is able to improve the microbial balance in the human
_Or anin or animal intestine.

Examples of suitable probiotic micro-organisms include
yeasts such as Saccharomyces, Debaromyces, Candida,
Pichia and Torulopsis, moulds such as Aspergillus, s
Rhizopus, Mucor, and Penicillium and Torulopsis and bac-
teria such as the genera Bifidobacterium, Bacteroides,
Clostridium, Fusobacieriuvm, Melissococcus,

Propionibacterium, Streptococcus, Enterococcus,

Lactococeus, Staphylococcus, Peptosﬁepocoocus, Bacxllus 10

Pediococcus, Micrococcus, Leuconostoc, Weissella,
Aerococeus, Oenococcus and Lagctobacillus. Specific
examples of suitable probiotic micro-organisms are: Sac-
charomyces cereviseae, Bacillus coagulans, Bacillus
lcheniformis, Bacillus subtilis, Bifidobacterium bifidum,
Bifidobacterium infantis, Bifidobacterium longum, Entero-
coccus faecium, Enterococcusfaecalis, Lactobacillus
acidophilus, Lactobacillus alimentarius, Lactobacillus casei
subsp. casel, Lactobacillus casei Shirota, Lactobacillus

15

curvatus, Lactobacillus delbruckii subsp. lactis, Lactobacil-

Jus farciminus, Lactobacillus gasseri, Lactobacillus
helveticus, Lactobacillus johnsonii, Lactobacillus reuteri,
Lactobacillus vhamnosus (Lactobacillus GG), Lactobacillus
'sake, Lactococcus lactis, Micrococcus varians, Pediococcus
aczdzlacucz, Pediococcus pentosaceus, Pediococcus
.acidilactici, Pediococcus halophilus, Streptococcusfaecalis,
Streptococcus thermophilus, Staphylococcus carnosus, and

‘Staphylococcus xylosus. The probiotic m1cto~orgamsms are
preferably in powdered, dried form; especially in spore form,

for micro-or; ms which form spores. Further, if desired,
‘ the probiotic micro-organism may be encapsulated 10 Tutther

‘Tncréase the pmbab'ﬂﬁmﬁ“ﬁwﬂﬁtgﬁr

matnx fat _matrix or_polysaccharide MaNix.
- "“The dried, ready-to-eat cereal product may be produced
. from any suitable ingredients; such as those commonly used
" in dried, ready-to-eat cereal products. Ope of these ingredi-
ents is a starch source. Suitable starch sources are, for
i example, grain flours such as corn, rice, wheat, beets, barley,
| soy and oats. Also mixtures of these flours may be used. The
* flours may be whole flours or may be flours which have had
i 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 in combina-
+ tion. The starch source will be chosen largely on the basis of
i the nufritional vajue, palatability considerations, and the

i type of cereal product desired.

The cereal product may also contain a starch source.

Suitable protein sources may be selected from any suitable
. animal or vegetable protein source; for example meat meal,
| bone meal, fish meal, soy protein concentrates, milk
. proteins, gluten, and the like. The choice of the protein
. source will be largely determined by the nutritional needs,
i palatability considerations, and the type of cereal product
. produced. Of course, the starch source may also be a source
i of protein.

The cereal product may be produced in many different
ways as desired. However, an especially suitable way of
producing the cereal product is by extrusion cooking. This
may be done as is well known in the art. For example, in one
suitable process, a feed mixture is fed into a preconditioner.
The feed mixture is primarily made up of the starch source
and other ingredients such as sugar, salt, spices, seasonings,
vitamins, minerals, flavoring agents, coloring agents,
antioxidants, protein sources, fats and the like. If desired,
sources of insoluble fiber may also be included; for example
wheat bran, corn bran, rice bran, rye bran and the like.
Further, if desired, a source of soluble fiber may be included,
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for example, chicory fibers, inulin, fructooligosaccharides,
soy oligosaccharides, oat bran concentrate, guar gum, carob
bean gum, xantham gum, and the like. Preferably the soluble
fiber selected is a substrate for the micro-organism selected,
or such that the soluble fiber and micro-organism form a
symbiotic relationship for promoting beneficial effects. The
maximum level of soluble fiber is preferably about 20% by
weight; especially about 10% by weight. For example, for
pet foods, chicory may be included to comprise about 1% to
about 20% by weight of the feed mixture; more preferably
about 2% to about 10% by weight.

Depending upon the desired form of the cereal product,
the starch content of the feed mixture may be varied. For
example, for an expanded cereal product, the feed mixture
preferably includes up to about 40% by weight of starch.
However, for a flaked product, it is not necessary to nsc large
amounts of starch in the feed mixture since it is possible to
flake an unexpanded product.

In the preconditioner, water or steam, or both, is mixed
into the feed mixture. Sufficient water or steam is mixed into
the feed mixture to moisten the feed mixture. If desired, the
temperature of the feed mixture may be raised in the
preconditioner to about 60° C. to about 90° C. by weight. A
suitable preconditioner is described in U.S. Pat. No. 4,752,
139. It is not mecessary to subject the feed mixture to
preconditioning but it is advantageous to do so.

The moistened feed leaving the preconditioner is then fed
into an extruder. The extruder may be any suitable single or
twin screw, cooking-extruder. Suitable extruders may be
obtained from Wenger Manufacturing Inc, Clextral SA, B
uhler AG, and the like. During passage through the extruder,
the moistened feed passes through a cooking zone, in which
it is subjected to mechanical shear and is heated; for example
up to a maximum temperature of up to about 150° C., and
a forming zone. The gauge pressure in the forming zone is
about 300 kPa to about 10 MPa, as desired. If desired, water
or steam, or both, may be introduced into the cooking zone.
During passage through the exiruder, the starch source of the
moistened feed is gelatinized to provide a gelatinized starch
mafrix.

If desired, a small amount of an edible 0il may be fed into
the extruder along with the moistened feed to facilitate the
extrusion process or as a carrier for oil soluble additives.
Any svitable oil may be used; for example vegetable oils
such as sunflower oil, safflower oil, com oil, and the like. If
oils are used, oils which are high in mono-unsaturates are
particularly preferred. Hydrogenated oils or fais are also
preferred. The amount of oil used is preferably kept below
about 1% by weight.

The gelatinized matrix leaving the extruder is forced
through a suitable die; for example a die as described in
European patent application 0665051; the disclosure of
which is incorporated by reference. A shaped extrudate,
which has a cross-sectional shape comresponding to that of
the orifice of the die, leaves the die. If it is desired to produce
a center-filled cereal product, the gelatinized matrix may be
extruded with a central bore. The shaped extrudate is then
cut into pieces using rotating blades at the exit of the die.
Depending upon the conditions in the extruder and the
composition of the shaped extrudate, the shaped extrudate
expands to a greater or lesser extent. In the case of pet foods,
little or no expaasion usually takes place.

If a flaked product is to be produced, the pieces may then
be trapsferred to a flaking apparatus. Suitable apparatus are
well known and widely used in the cereal industry and may
be purchased from, for example, Buhler AG in Switzerland.
If desired, the pieces may be partially dried before flaking.

149



l 5
| The pieces are then dried to a moisture content below
about 10% by weight. This is conveniently carried out in a
hot air drier as is conventional. For breakfast cercals,
moisture contents of about 1% to about 3% by weight are
preferred.

! The pieces intended for pet foods may be in the form of
chewable pieces. The picces usually have a water activity of
about 0.5 to about 0.7.

i The expanded pieces intended for human foods have a
¢rispy, pleasant texture and good organoleptic properties.
The flaked pieces also have good texture and organoleptic
properties. The pieces have a pleasant taste of toasted cereal.
Conveniently, the density of the pieces may be less than
about 300 g/. At this point, the expanded or flaked pieces
usually have a water activity of about 0.15 to about 0.3.

| The probiotic micro-organisms are then mixed into a

witable carrier substrate. The carrier substrate will vary

epending on whether the pieces are intended for animals or
humans. For pet foods, suitable carrier substrates include
animal fats such as tallow, vegetable fats such as hydroge-
nated soy fat, protein digests which are commonly used as
flavor coatings, and water. For human foods, suitable carrier
substrates include liquids, such as fats and sugar solutions,
dnd particulate coatings such as particulate flavor coatings.

Suitable fats are edible vegetable oils and fats; for example
hydrogenated soy fat. Suitable particulate flavor coatings
include sugars, chocolate powders, milk powders, malted
powders, flavored beverage powders, and the like. If desired,
the probiotic micro-organisms may be encapsulated.

| Protection agents to improve the survival of the micro-
organisms may be incorporated into the carrier substrate,
Examples of suitable protecting agents are vitamins such as
vitamins C and E, amino acids and their salts such as lysine,
glycine, cysteine and sodinum glutamate, sugars such as
lactose, trehalose, saccharose, dextrin and maltodextrin, and
proteins such as milk and soy proteins. Trace elements and
minerals may also be included in the carrier substrate.

. The selection of the carrier substrate will depend upon
factors such as palatability considerations and the survival of
the probiotic micro-organism since some micro-organisms
survive better in some carrier substrates than others. For
example, it is found that S. cereviseae may be slightly less
stable in protein digests than in fats. If fats are used in the
carrier substrate, the carrier substrate preferably contains
antioxidants to reduce the action of oxygen on sensitive
micro-orgapisms. However selecting the optimum carrier
substrate is a matter of simple trial and error for the skilled
person. If necessary, the carrier substrate may be heated
slightly to melt it or to reduce its viscosity.

To produce a coated cereal product, any technique suit-
able for coating the pieces may be used. For example, in the
case of a liquid carrier substrate, the mixture of the probiotic
micro-organism and the carrier substrate may be sprayed
onto the dried pieces. This may be carried out in any suitable
manger. For example, the pieces may be fed into a fluidized
bed onto which the mixture is sprayed. Alternatively, the
pieces may be fed into a rotary coater into which the mixture
is sprayed. As a further alternative, the pieces may be caused

fall in a curtain and the coating mixture sprayed onto the
curtain. In the case of a particulate carrier substrate, the
probiotic micro-organism and the carrier substrate may be
mixed to form a dry mix. Heat sensitive components such as
vitamins, amino acids, etc may also be included in the dry
mix. The dry mix is then agglomerated on the dried pieces
using an agglomerating agent. A suitable procedure is
described in U.S. Pat. No. 4,777,056; the disclosure of
which is incorporated by reference. Fats, oils and sugar
solutions are examples of suitable agglomerating agents.
Particulate carrier substrates may also be dusted onto the
cereal product.
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For a filled cereal product, the mixture of the probiotic
and micro-organism and carrier substrate is filled into the
central bore of each piece. In this case, the carrier substrate
is preferably viscous or a substance which hardens rapidly.
Fats are particularly suitable. Alternatively the cereal prod-
uct and carrier substrate may be fed into a tumbler and the
carrier substrate agglomerated to the cereal product using a
syrup. In this case, the cereal product is coated and filled.

The dried, ready-to-cat cereal product conveniently con-
tains about 10* to about 10%° cells of the probiotic micro-
organism per gram of the dried cereal product; preferably
about 10° to about 10° cells of the probiotic micro-organism
per gram. The dried cereal product may contain about 0.5%
to about 20% by weight of the mixture of the probiotic
micro-organism and carrier substrate; preferably about 1%
to about 6% by weight; for example about 3% to about 6%
by weight.

The dried cereal product may then be further processed as
desired. For example, if the dried cereal is to be used as a
breakfast cereal, dried fruit, nuts, other cereals, dried milk
produce (such as dried yogurt ¢tc) may be dry mixed with or
agglomerated with the coated cereal, If desired, the dried
cercal may be further coated with protective agents or
flavoring agents, or both, This may also be carried out prior
to or during coating or filling of the dried pieces with the
mixture of the probiotic and micro-organism and carrier
substrate.

It is also possible to produce a dried cereal product by
mixing together water and the ingredients of cereal product;
for example in a preconditioner. The wet mixture may then
be shaped into a desired shape; for example using shaping
rollers. The shaped mixture may then be baked in an oven;
for example at about 220° C. to about 280° C. for about 10
minutes to about 1 hour. The dried cercal product has the
appearance of a baked biscuit. The coating or filling may
then be applied as discussed above.

Alternatively the cereal product may be formulated into
convenience foods such as snack bars and the like. Again the
cereal product may be mixed with nuts, dried fruit, sugars or
other sweeteners, coloring agents, or flavoring agents, and
the like. A suitable binder, for example arabic gum or
gelatin, may then be added. An agent which reduces break-
ability of the bar may also be included; for example hydro-
lyzed wheat. If desired, the bar may be coated with a suitable
coating; for example chocolate. Processes for manufacturing
snack bars are well known and are described in the art; see
for example U.S. Pat. No. 4,871,557.

It will be appreciated that the dried, ready-to-eat cereal
product may be produced by any suitable process and not
only that described above.

In the case of human foods, the dried, ready-to-eat cereal
product preferably comprises a nuiritional supplement. In
the case of pet foods, the dried, ready-to-cat cereal product
may be fed to pets as a sole source of nutrition or may be
supplemented by other sources of nufrition; for example
canned food. When consumed in adequate amounts, the
dried, ready-to-eat cereal product results in a production of
acids, such as lactic acid and acetic acid, in the gut of the
human or animal. This inhibits the growth of pathogenic
bacteria such as Clostridium perfringens or those which
adversely affect well being, and has a beneficial effect on the
human or animal. Also, the probiotic micro-organisms
adhere to intestinal surfaces and compete with undesired
bacteria. Further, the growth and activity of putrefying
bacteria may be inhibited and hence the production of toxic
amine compounds. Adequate amounts of the dried, ready-
to-eat cereal product may also result in the activation of the
immune function of the human or animal.

K0
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The amount of the dried, ready-to-eat cereal product to be
consumed by the human or animal to obtain a beneficial
effect will depend upon the size and age of the human or
animal. However an amount of the dried, ready-to-eat cereal

rod rovide a dail unt of about 10° to about 1

cells of the probiotic micro-organism would usually be
r_,__qna.tf‘h_._.

ade

Numerous modifications may be made to the embodi-
ments described above. For example, it is not necessary to
produce the cereal product by extrusion cooking. Instead the 10
cereal product may be produced by any suitable method of
producmg dried, ready-to-eat cereal pieces. For example, the
feed materials may be cooked with water to provided a
cooked paste. The paste is then roller-dried to produce dried
flakes; usually of a thickness of about 0.6 to about 1 mm. 15

Speciﬁc examples are now described for further illustra-
tion. |

EXAMPLE 1

|

A feed mixtare is made up of corn, corn gluten, chicken
and fish meal, salts, vitamins and minerals. The feed mixture
is fed into a preconditioner and moistened. The moistened
feed leaving the preconditioner is then fed into an extruder-
cooker and gelatinized. The gelatinized matrix leaving the
extruder is forced through a die and extruded. The extrudate
leaving'the die head is cut into pieces suitable for feeding to
dogs, dried at about 110° C. for about 20 mioutes, and
cooled to form pellets. The water activity of the pellets is
about 0.6.

The pellets sprayed with three different coating mixtures.
Each coating mixture contains Bacillus coagulans but one

25

30

The cell counts are determined for each sample. The
results are set out in FIG. 1. In all cases, the cell counts
remain substantially constant indicating excellent storage
stability, Further, the results from the storage at 37° C. for 8

5 weeks indicate that the micro-organisms are likely to be

stable after one year of storage at normal conditions.

EXAMPLE 2

Example 1 is repeated except that the three different
coating mixtures each contain Bacillus subtilis instead of
Bacillus coagulans. The B. subtilis is in the form of pow-
dered endospores and is obtainable from Hansen A/S under
the trade name BioPlus 2B. The results are set out in FIG.
2.

In all cases, the cell counts remain substantially constant
indicating excellent storage stability. However the cell
counts for the pellets coated with fat are a little lower than
those for water and protein digest but are still substantially

» constant. Again the results from the storage at 37° C. for 8

weeks indicate that the micro-organisms are likely to be
stable after one year of storage at normal conditions.

EXAMPIE 3

Example 1 is repeated except that the three different
coating mixtures each contain Pediococcus acidilactici
instead of Bacillus coagulans. The P. acidilactici is in the
form of a dried powder and is obtainable from Lallmand SA
under the trade name Bactocell. The storage results are as
follows:

|

| Weeks Fat 25° C. Fat 37° C. Water 25° C. Water 37° C. Digest 25° C.  Digest 37° C.
! 0 19.6 x 10% 19.6 x 10% 21.9x 10° 219 x10° 129 x 10° 12,9 x 10¢

i 1 13.6 x 10° 13.6 x 10° 14.7x 105 147 x 10°  12.1 x 10° 293 x 108

i 2 12.9 % 10° 129x% 10° 13.1x 10° 131 x 10° - —

1 3 9.73 % 10° 6.69 x 10° 16.0x 10° 607 x 105  7.77 x 10° 0.76 x 105

: 4 129 x 10° 4.6x 10° 140x 10° 531 x10° —

| 5 — —_ — —_ 5.1 x 10° 0.68 x 106

1 8 68x10° 1.5x10° — — —_

coatmg‘ mixture uses hydrogenated soy fat as a coating 45
substrate, one coating mixture uses water as a coating
substrate, and one coating mixture uses a pronem digest as a
coating. substrate. The B. coagulans is in the form of
powdered endospores and is obtainable from Sankyo Phar-
maceuﬁcal Company under the trade name Lacris-S. The 3
pellets contain about 1.6x10° cells/g of B. coagulans. For
each coating mixture, the pellets are separated into two
groups. One group is stored at about 25° C. and, to estimate
the long term stability of the micro-organism, the other
group is stored at about 37° C. A sample is taken of each 55
group is taken after 1 week, 2 weeks, 3 weeks and 4 wecks.
Also, a fat coated sample of the group which is stored at 37°

C. is taken at 8 weeks.

For the pellets coated using water or fats, the cell counts
remain substantially constant at about 107 cfu/g; indicating
excellent storage stability. For the pellets coated using
protein digest, when stored at 37° C., the cell counts mma]ly
fall off but then stabilize at about 10° cfu/g; which is
adequate.

EXAMPLE 4

Example 1 is repeated except that the three different
coating mixtures each contain Sazccharomyces cereviseae
instead of Bacillus coagulans. The S. cereviseae is in the
form of a dried powder and is obtainable from Santel SA
under the trade name Levucell. The storage results are as
follows:

Weeks Fat 25° C.

Fat 37° C. Water 25° C. Water 37° C. Digest 25° C.  Digest 37° C.

28.0 x 10°
23.2 x 10°
24,5 x 10°
24.5 x 108

DN O

280%x10° 27.6 x 10° 276 x 10°  11.3 x 10° 11.3 x 10°
233 % 10° 172 x 105 172 x 10° 753 x 10° 1.83 x 10°%
245 % 10° 187x 10° 187x10° — -—

093 x 10° 13.5x 10° 440 x10° 199 x 109 0.16 x 10°

451
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‘ -continued
Weeks Fait 25° C. Fat 37° C. Water 25° C. Water 37° C. Digest 25° C.  Digest 37° C.
4 13,7 x 10° 159 x 10° — ~— — -
5 — - — - 242x10° 003 x 10°
8 17,5 x 105 12.3 x 10° — — —
For the \pellets coated using water or fats, the cell counts
remain substantially constant at about 107 cfu/g; indicating 10
excellent storage stability. This is particularly the case for . . Cell count- Cell count- Cell count-
the pellets coated with fats However the cell counts for the =~ Micro-ogonism  Day 1 (cells/g) 1 week (cellslg) 3 weels (cells/g)
pellets coated with protein digest are a little lower than those Saccharomyces 6.40 x 10° 221 x 108 350 x 10°
for water and fat but are still acceptable when stored at 25° cereviseae . . p
C. When stored at 37° C., the cell counts for the pellets 15 f”‘e"""’g‘g& 1.38 x 10 8.60x 10 4.03 x 10
coated with protein digest fall off. ecium
EXAMPLE 5

A trial 15 oonducted using 30 dogs. The dogs are fed a
standard dried diet for a week prior to commencement of the
trials. Immedlately prior to commencement of the trials, the
gut flora and a measure of the fecal odors for each dog is
determined.

The dogs are then separated into two groups of 15 dogs.
One group of dogs is fed the dried, fat coated pellets of
example 1. The other group of dogs is fed the same pellets
but without the coating of fat and probiotic micro-organism.
The dogs are given free access to the food and to water.

After a week, the gut flora of each dog is analyzed. The
dogs which are fed the pellets of example 1 have decreased
counts of C| perfringens. Further, fecal pH and odors are
found to have decreased in the dogs which are fed the pellets
of example 1.

EXAMPLE 6

Afeed mnﬁt\ne is made up of 70% by weight of com flour,
17% by weight of wheat flour, 7% by weight sugar, 3% by
weight of malt, 2% by weight of vegetable fats, and salt. The

feed mixture is fed into a preconditioner and moistened. The 44

moistened feed leaving the preconditioner is then fed into an
extruder and gelatinized. The gelatinized matrix leaving the
extruder is forced through 2 die and extruded. The extrudate
expands upon leavmg the die head and is cut into pieces of
about 1 cm. The pieces are then dried to a2 moisture content
of about 1% by weight.

The pieces are sprayed with two different coating mix-
tures. Each coating mixture contains sunflower oil as the
carrier substrate but a different micro-organism. The micro-

organisms are:

Micro-organism . Sousce Form
Saccharomyces Santel SA (Levucell ™ ) Spray dried powder
cereviseae

Enterococcus Bioferment Division of Spray dried powder
Jaecium SF68 ‘Cetbios Pharma SA

: (LBC-K ™ ), Switzerland

Both mwm-orgamsms are commercially available. The
pieces all contain about 105 cells/g to 107 cells/g of the
probiotic micro-organism. To obtain an idea of the long term
stability of the: micro-organism, the pleces are stored at
about 37° C. A sample of each group is taken immediately
after producuon, after 1 weck and 3 weeks.

The viable cell counts are determined for each sample.
The results are gs follows:

The results indicate that the probiotic micro-organisms
remain substantially stable.
% EXAMPLE 7
The procedure of example 6 is repeated except that the
coating mixture is a dry mix of the probiotic micro-
organisms and chocolate-flavored powder (Nesquik®
25 powder). The dry mix is coated on the pieces using the
procedure described in U.S. Pat. No. 4,777,056 and using
vegetable oil as an agglomerating agent.
Further, the following micro-organisms are used:

30

Micro-organism  Source Form
B. coagulans Sankyo Pharmaceutical Powdered endospores
Company (Lacris-§ ™ ),
Japan
35 L, johnsonii Lal Nestec SA Freeze dried powder
Bifidobacterium  Ch. Hansen A/S Freeze dried powder
animalisflongum  (Bb12 ™ ), Denmark
Saccharomyces  Santel SA (Levucell ™ ) Spray dried powder
cereviseae
Enterocaccus Bioferment Division of Spry dried powder
faecium SF68 Cerbios Pharma SA

(LBC-K ™ ), Switzerland

The first, third, fourth and fifth micm-organisms are
commercxally available. The second micro-organism is
s described in EP 0577904 and was deposited at the Collection
Natxonale de Cultures de Microorganismes (CNCM), Iosti-
tut Pasteur, 28 rue du Dr Roux, 757724 Paris Cedex 15,
France on Jun. 30 1992 under the number CNCM 1-1225 and
name La 1 by Société des Produits Nestlé S.A.
s0  The cell counts determined for each sarnple. The results
are as follows:

Cell count- Cell count- Cell count-

s Micro-organism Day 1 (cells/g) 1 week (cells/g) 3 weeks (cells/g)
B. coagulans  6.37 x 10° 507 x 10% 424 x 108
L. johnsonii 121 1.43 x 10° 3.21 x 10° 1.39 x 10°
Bifidobacterium 8.06 x 10% 295 x 10° 9.80 x 10°
arimalis/longum
Saccharamyces .43 x 10° 2,17 % 105 1.38 x 10°

60 cereviseae
Enterococcus  1.94 x 10° 5.70 x 10° 150 x 10*
faecium SF68

The results indicate that the B. coagulans and Bifidobac-

65 rterium arimalis/longum are likely to remain stable for long

periods. The other micro-organisms display less but accept-
able stability.

(&2
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EXAMPLE 8

Expanded cereal products produced as described in
example 6 are coated with three coating substrates. Product
1 is prepared by coating the cereal product with vegetable oil
and then dusting on a spray-dried milk powder which
contains L. johnsonii Lal; Product 2 is prepared by coating
the cereal groduct with vegetable oil and then dusting on a
mixture of a spray-dried milk powder which contains L.
johnsonii Lal and a cocoa-containing powder (Nesquik®
powder); Product 3 is prepared by suspending a spray-dried
milk powder which contains L. johnsonii Lal in a vegetable
oil and spraying the oil (without pressure) on the cereal
product. |

The ceil counts determined for each product. The results
are as follows:

1 count- Cell count- Cell count-

cé
Product Dy 1 (eells/g)

1 week (cells/g) 3 weeks (cells/g)
1 3.86x 107 442 x 107 3.00 x 107
2 159x 107 2.30 x 107 1.65 x 107

4.61 x 10° 3.36 x 109

3 351 % 107

|

The results indicate that the probiotic micro-organisms

remain substantially stable.
| EXAMPLE 9

A trial 1s1 conducted using 20 adult volunteers. Immedi-
ately prior to commencement of the trials, the gut fora of
each volunteer is determined. The volunteers are then sepa-
rated into two groups of 10 people. One group is fed, for
breakfast, a/ 30 g portion of product 1 of example 8 along
with cold milk. The other group is fed thé same cereal
product but without the coating of fat and probiotic micro-
organism. cher meals during the day are the normal meals
caten by the volunteers.

After a week, the gut flora of each volunteer is analyzed.
The voluntr‘;er which are fed Product 1 have decreased
counts of C,

We claim;

1. A dried, ready-to-eat pet food kibble comprising:

a gelatinized starch matrix;

a lipid coating around the gelatinized starch matrix, the

lipid coating including a probiotic micro-organism; and

a flavor coating including a protein digest.

2. A pet kibble according to claim 1 in which the gelati-
nized matrix is an extrusion cooked starch source.

3. A pet kibble according to ¢laim 1 in which the coating
comprises a:carrier substrate which contains the probiotic
micro-organijsm.,

4. A pet kibble according to claim 3 in which the carrier
substrate is at least one carrier chosen from the group
consisting of a fat, a protein digest, milk solids, a sugar and
a particulate flavoring agent.

8. A pet kibble according to claim 1 in which the probiotic
micro-organism is selected from the group consisting of
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12
Bacillus coagulans, Bacillus licheniformis, Bacillus subtilis,
Bifidobacterium avimalis/longum, L. johnsorii Lal, Pedio-
coccus acidilactici, Saccharomyces cereviseae, and Entero-
coceus faecium SF68.

6. A pet kibble according to claim 1 further containing a
source of soluble fiber.

7. A dried, ready-to-eat pet food in the form of kibbles,
each kibble comprising:

a gelatinized starch matrix which includes a protein

source,

a coating or a filling containing a probiotic micro-
organism.

8. A pet fond product according to claim 7 in which the
coating or filling comprises a carrier substrate which con-
tains the probiotic micro-organism.

9. A pet food product according to claim 8 in which the
carrier substrate is a fat, or a protein digest, or a mixture
thereof.

10. A pet food product according to claim 7 in which the
probiotic micro-organism is selected from Bacillus
coagulans, Bacillus licheniformis, Bacillus subtilis, Bifido-
bacterium sp., Pediococcus acidilactici, Saccharomyces
cereviseae, and Enterococcus faecium SF68.

11. A pet food product according to claim 7 further
containing a source of soluble fiber.

12, A dried, ready-to-eat pet food in the form of coated
kibbles, each kibble comprising:

a gelatinized starch mawrix which includes a protein

source,

a coating of a carrier substrate which contains a probiotic
micro-organism; the carrier substance being a fat, or a
protein digest, or a mixture thereof.

13. A pet food product according to claim 12 in which the
probiotic micro-organism is selected from Bacillus
coagulans, Bacillus licheniformis, Bacillus subtilis, Bifido-
bacterium sp., Pediococcus acidilactici, Saccharomyces
cereviseae, and Enterococcus faecium SF68.

14, A pet food product according to claim 12 further
containing a source of soluble fiber.

15. A process of preparing a dried, ready-to-eat pet food,
the process comprising cooking a starch source and a protein
source to form a gelatinized starch matrix containing pro-
tein; forming the gelatinized matrix into kibbles; drying the
kibbles; and coating the kibbles with a coating which
contains probiotic micro-organisms.

16. A process according to claim 1S in which the starch
source and protein source are extrusion cooked; extruded
through an orifice; and then cut into kibbles.

17. A dried, ready-to-cat pet food kibble comprising:

a gelatinized starch matrix which includes a component
chosen from the group consisting of inulin and fructo-
oligosaccharides;

a coating containing a probiotic micro-organism.

® & Kk W &
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: Actuacion = 43¢y i3
Oficio Al Q3 323
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Como r{esultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comisién de la Comunidad Andina, se le comunica:

1.

1.1.
1.2.
1.3.
1.4.

2,

Doc;umentos estudiados

Descripcion: Folios: 23 a 83 como se radicé inicialmente
;Reivindicaciones: Folios: 84 a 90 como se radicé inicialmente
Figuras: Folios: 91 a 95 como se radicd inicialmente
JEI rioridad: 25/05/2000, EP 00201867

25/04/2001, EP 01201503
Objéto de la invencion

o Titulo de la solicitud: “Nuevos prebiéticos para aplicaciones de alimento de
mascotas”.

o El objeto de la presente solicitud de patente de invenciéon consiste en el
aislamiento de cepas bacterianas probitticas, composiciones que las
contienen y su uso para alimentacion y profilaxis de mascotas.

Reivindicaciones 1— 6: Cepas de bacterias de acido lactico correspondientes a
los géneros Lactobacillus spp., Bifidobacterium spp. ylo Enterococcus spp.y a
especies determinadas y depositadas en la Coleccién de Cultivos Nestlé.

Reivindicaciones 7- 16: Uso de las cepas aisladas, su sobrenadante o uno de sus
metabolito como probibticos, profilacticos y para mejorar las condiciones de salud
en mascotas.

Reivindicaciones 17 — 22: Composiciones que contienen las cepas aisladas y un
soporte 0 matriz farmacéuticamente aceptable para mejorar la salud de
mascotas, su piel o su pelaje.
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Reivindicacién 23: Una composicion probidtica, que ademas de la(s) cepa(s)
aislada(s) y el portador o matriz contiene un prebiético.

Reivindicacién 24-25: Una composicion prebiética como alimento para mascotas
en polvo, seca o hiimeda, molida o estable en forma de adjunto dietético o
completo presentado en sobrecitos.

Reivindicaciones 26-31: Métodos de tratamiento o profilaxis para mejorar el
estado de salud de mascotas.

El problema planteado en esta solicitud es la necesidad de proporcionar nuevas
cepas bacterianas para alimentacion y mejoramiento del estado de salud de
mascotas.

Para solucionar este problema técnico la solicitud en estudio proporciona cepas
bacterianas aisladas con actividad probidtica, composiciones que las contienen,
su uso en la alimentacion y manejo de mascotas, y los métodos de tratamiento
y/o profilaxis que los utilizan.

« El objeto de la solicitud definida anteriormente se clasificé en la IPC A23K
1/00.

| 3. De la solicitud de Patente (segun el caso)
'3.1. Descripcién (articulo 28 D. 486)

- La descripcion en general no cumple con el requisito de suficiencia, no se expone de
manera completa la invencion reclamada. No se evidencia claramente el desarrollo
. realizado, dejando indeterminadas las caracteristicas técnicas del invento, en
-especial en lo que se refiere a las composiciones desarrolladas.

. Segun el articulo 29 de la Decision 486 para la caracterizacion y diferenciacion de
‘microorganismos debe realizarse un depésito en un Organismo Internacional
‘reconacido; los depdsitos en colecciones privadas no subsanan este requisito. Por
‘lo tanto los microorganismos reclamados (reivindicaciones 1-6 y dependientes) no
‘estan soportados enteramente en la descripcion.

De esta manera, la descripcion no cumple con los requisitos establecidos en el art.
28 de la Decision 486.

3.2. Reivindicaciones (articulo 30 D 486)

El capitulo reivindicatorio en general no limita la materia reclamada, no se definen las
caracteristicas técnicas particulares de la invencion, ni se especifican sus ventajas
sobre el estado de la técnica. Adicionalmente, errores de redaccién y traduccion
hacen confuso el estudio de las reivindicaciones (p.e. clausulas 12, 22).

La definicién de productos o composiciones no puede hacerse por medio del
resultado esperado (clausulas 17-25) y los métodos no pueden describirse por
medio del objeto perseguido por los mismos. Para la definicion de las
composiciones es necesario establecer la participacion de los elementos esenciales
en las mismas y no pueden dejarse indeterminadas sus posibilidades de constitucion
con un gran numero de posibles combinaciones de elementos (cepa, especie,
bacteria completa, metabolito o sobrenadante, indculo, forma de presentacion, etc.).
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De esta manera, el capitulo reivindicatorio no cumpliria con los requisitos
establecidos en el art. 30 de la Decision 486.

4. Np es una invencioén (articulo 15 D 486 literal a)-f))

Teniendo en cuenta que bajo la legislacion colombiana el todo o parte de organismos
vivos tal y como se encuentran en la naturaleza no se considera una invencion, las
cepas bacterianas aisladas (reivindicaciones 1-6 y dependientes), tal como se
reclaman, no se consideran materia susceptible de patente.

De tratarse de cepas desarrolladas en el laboratorio deben poder diferenciarse de las
naturales. De nos ser asi, las cepas que correspondan con las silvestres deberan
excluirse.

5. ijcepcién a la patentabilidad (articulo 20 D486 literal a)-d))

En Ias reivindicaciones 26 - 31 se reclaman métodos de diagndstico o tratamiento
que incluyen el las composiciones desarrolladas. Segun la legislacion colombiana los
métodos de tratamiento no son patentables.

De esta manera y de acuerdo a lo establecido en el articulo 20 de la Decision 486 la
materia de las reivindicaciones 26 - 31 no podria ser patentada.

6. Reivihdicaciones relativas a un uso o a un uso distinto (articulos 14y 21 D
486)

Las reivindicaciones 7 — 16 reclaman el uso de los microorganismos aislados en
formulacioén de composiciones para alimentacion y tratamiento de mascotas. Segun
la legislacién colombiana los usos no son materia susceptible de patente.

De esta manera y de acuerdo a lo establecido los articulos 14 y 21 de la Decision
486 la materia de las reivindicaciones 7 — 16 no se considera patentable.

7. Determinacién del Estado de la Técnica
Considerando que la fecha de presentacion de la primera solicitud de patente de la

cual se reivindica prioridad es: 25 de mayo de 2000, se buscaron documentos del
estado de la técnica relacionados, con fecha de publicacion anterior a esta.

o . Fecha de
N Documento Titulo publicacién
“Pet food product containing

8. Analisis de patentabilidad (segun requisito) (articulo 14 D486)
8.1.  Nivel inventivo (articulo18 D486)

Las reivindicaciones 17 — 25 reclaman composiciones que incluyen las cepas
bacterianas aisladas para alimento y mejoramiento de mascotas.

El concepto de incluir probiéticos en alimentos y suplementos para mejorar la salud
de animales es materia de dominio publico. Igualmente, el documento US5968569
.(D1) divulga un composicion probiética que utiliza cepas de los géneros Lactobacillus
spp., Bifidobacterium spp. y Enterococcus spp. y una matriz o carrier
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farmacéuticamente aceptable en diferentes presentaciones. Este documento
también expone los beneficios de las composiciones probiéticas en mascotas,
incluyendo el equilibrio de la flora intestinal, el estimulo del sistema inmune, el
manejo de infecciones patdgenas, y en general el mejoramiento del estado de salud
del animal.

Siendo D1 el estado de la técnica mas cercano a la solicitud en estudio, teniendo en
cuenta que las Unicas diferencias que se presentan se refieren al resultado buscado,
sin que se evidencie un efecto técnico que pueda ser considerado como una ventaja
comparativa extraordinaria sobre los productos del estado de la técnica, la invencién
reclamada se considera solamente como una alternativa a los previamente
conocidos.

De acuerdo al estado de la técnica, siendo el problema y la solucion planteada en la
solicitud en estudio ampliamente conocidos y teniendo en cuenta que el ajuste de
componentes Y la eleccion de formas de presentacién son actividades cotidianas
para un técnico versado en la materia, el desarrollo de una composicion para los
objetos reclamados se constituye como evidentemente derivado del estado de la
técnica.

De esta manera, la invencion reclamada se deriva directamente del estado de la
técnica y por lo tanto puede no existir nivel inventivo.

9. Conclusion:

Loé requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

o o Reivindicaciones
N Documento N afectadas Requisito que afecta

D1 US5968569 17-25 Nivel Inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacién de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio’cpnforme alo dispyesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

, CESPEDES DE VERGEL
Jefe de Division de Nuevas Creaciones

—

El anterior requerimiento fue notificado por fijacion en lista, de fecha

03450 237

CONCEPTO TECNICO EXAMINADOR TECNICO
No.1195 Cédigo No.202081




