20107045182 A2 I I 00 O 010 O O

<

W

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

s . N
(19) World Intellectual Property Organization /g3 [} 11NN 000 1.0 OO0 O O
ernational Bureau v“ )
(43) International Publication Date \!/ (10) International Publication Number

22 April 2010 (22.04.2010)

WO 2010/045182 A2

(51) International Patent Classification:
A23L 1/308 (2006.01) A23L 1/22 (2006.01)
A23L 1/09 (2006.01) A23P 1/02 (2006.01)
A23L 1/10 (2006.01) A23P 1/08 (2006.01)
A23L 1/164 (2006.01)

(21) International Application Number:

PCT/US2009/060429

(22) International Filing Date:

13 October 2009 (13.10.2009)
English
English

(25)
(26)
(30)

Filing Language:
Publication Language:

Priority Data:

61/104,865 13 October 2008 (13.10.2008) Us

Applicant (for all designated States except US): KEL-
LOGG COMPANY [US/US]; One Kellogg Square, P.O.
Box 3599, Battle Creek, MI 49016-3599 (US).

1

(72)
(73)

Inventors; and

Inventors/Applicants (for US only): SALINAS BRA-
VO, Edith [US/US]; 151 Minges Creek Place, Apt 2,
Battle Creek, MI 49015 (US). FLAGET, Richard, Nor-
ris [US/US]; 6818 Walden Park Lane, Richland, MI
49083 (US).

Agents: SHOEMAKER, Randall, L. et al.; Dickson
Wright PLLC, 38525 Woodward Avenue, Suite 2000,
Bloomfield Hills, MI 48304-5092 (US).

74

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

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

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: HIGH FIBER COMPOUND COATING FOR FOOD PRODUCTS

(57) Abstract: A compound coating has a very high level of dietary fiber from about 35% to about 75% by weight, and a particle
size of about 35 microns or less. The compound coating is formed by mixing a fat portion and the dietary fiber, and then micro-
grinding the compound coating to the fine particle size. The compound coating can include soluble fiber, insoluble fiber, or com-
binations thereof, such as polydextrose and short chain fructo-oligosaccharides. The compound coating can be applied to a wide
variety of food forms including wafers, cereals, crackers, and other foods. The compound coating can be applied by spraying the
coating onto the food form or pumping the coating through depositing spindles and onto the food form.



WO 2010/045182 PCT/US2009/060429
HIGH FIBER COMPOUND COATING FOR FOOD PRODUCTS
RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application No.

61/104,865, filed October 13, 2008.
STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH
[0002] None.
TECHNICAL FIELD
[0003] This invention relates generally to high fiber food products and, more
particularly, to high fiber compound coatings wherein the compound coating can be
applied to or combined with a large variety of food products to provide a high level of
fiber.
BACKGROUND OF THE INVENTION
[0004] Health advocates have long promoted the need for consumers to increase
their intake of dietary fiber, both soluble and insoluble. Often consumers are directed to
increase their consumption of whole grains or foods that contain whole grains to increase
fiber. Food manufactures have responded to this interest by offering more foods that have
higher percentages of whole grains in them, however, use of whole grains is not always
possible for all types of foods. Many foods do not lend themselves to inclusion of whole
grains. As a result, food manufactures have also looked to other sources of fiber for
inclusion in food products. The sources of fiber have included cereal brans, barley,
psyllium, legumes, inulin, fructo-oligosaccharides (FOS), polydextrose, vegetable sources,
fruit sources, nuts and flax seeds. These sources of fiber have been of some use, but they
also present processing difficulties in food manufacture. As a result of the processing
difficulties, the highest levels of fiber intermediate food materials that have previously
been achieved are about 35% by weight. These high percentage fiber intermediate
products are further processed to produce final food products having lower levels of fiber
in them. In addition, this approach often requires that the manufacturing process for each
food product be altered to produce a higher fiber version of the food product.
SUMMARY OF THE INVENTION
[0005] This invention provides a compound coating having a very high level of
dietary fiber of about 35% to about 75% by weight of the compound coating, and the
compound coating has a particle size of about 35 microns or less. The dictary fiber of the

compound coating can include soluble fiber, insoluble fiber, or a combination of both
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types of fiber. The fine particle size of the compound coating provides improved
mouthfeel and processability. The compound coating provides improved mouthfeel and
processability, and has a rheology permitting use in typical coating spindles, waterfall
systems, and bath systems.

[0006] The compound coating can be applied to a wide variety of food forms
including cereals, granola, snack bars, snack foods, cookies, crackers, and other foods to
provide a high fiber food product. In a specific example provided below, the compound
coating 1s applied to wafer straws, but the invention is not so limited.

[0007] This invention also provides a process of forming the high fiber compound
coating, including grinding components of the compound coating to a particle size of less
than about 35 microns. The invention also provides a process of forming the high fiber
food product with minimal disruption of existing food manufacturing processes.

[0008] These and other features and advantages of this invention will become
more apparent to those skilled in the art from the detailed description of a preferred

embodiment.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

The present invention is directed toward a high dietary fiber compound
coating material, a food product including the high fiber compound coating, and the
processes of forming the same. The compound coating includes the dietary fiber in an
amount of about 35% to about 75% by weight of the compound coating and a particle size
of about 35 microns or less. In a specific example, the compound coating is applied to a
rolled wafer straw-like product, however the compound coating can be applied to a wide
variety of other foods.
[0009] The compound coating includes dietary fiber in an amount of about 35% to
about 75% by weight, and more preferably from about 55% to about 65% by weight of the
compound coating. Many sources of dietary fiber can be used in the present invention,
including, but not limited to, polydextrose, short chain fructo-oligosaccharides (FOS),
galacto-oligosaccharides (GOS), lignans, pectins, cereal brans, barley, psyllium, legumes,
inulin, fructo-oligosaccharides, vegetable sources, fruit sources, nuts, and flax seeds. In
the specific example below, the dietary fiber includes a combination of polydextrose and
short chain fructo-oligosaccharides. There are many sources of polydextrose including the

STA-LITE® I family of polydextrose from Tate & Lyle and the Litesse® Super
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Improved Polydextrose family from Danisco. The preferred short chain fructo-
oligosaccharides are ones having a degree of polymerization of from 2 to 10 and more
preferably from 3 to 5. A preferred source of short chain FOS is the product
ACTILIGHT® available from Beghin-Say Company, France.

[00010] In addition to the dietary fiber, the compound coating includes various
other ingredients. The compound coating is typically fat-based or includes a fat portion,
such as cocoa butter or a cocoa butter equivalent of a blend of palm oil and shea nut oil,
such as Choclin. The compound coating also typically includes sugar, surfactant or
emulsifier, color, and flavor additives. The surfactant or emulsifier can include soy
lecithin, preferably non-GMO soy lecithin. The flavor additives typically include citric
acid, fruit powders, cocoa powder, and chocolate. However, the compound coating can be
created in any flavor desired as known to those of ordinary skill in the art. The above-
mentioned additional ingredients are only examples of ingredients that can be included in
the compound coating along with the dietary fiber, and the compound coating can include
fewer ingredients or other ingredients instead of or in addition to those listed.

[00011] The compound coating also includes a particle size of about 35 microns or
less, and preferably about 30 microns or less. The fine particle size of the high fiber
compound coating provides improved mouthfeel and processability. The compound
coating also has rheology permitting use of the compound coating in typical coating
spindles, waterfall systems, and bath systems.

[00012] The compound coating is typically formed by mixing the components of
the compound coating in a mixer, and grinding or micro-grinding the compound coating to
a particle size of about 35 microns or less, and preferably about 30 microns or less. The
process of forming the compound coating can alternatively include grinding each of the
components of the compound coating to a particle size of about 35 microns or less, and
then mixing the components together in the mixer. The process can also include agitating
the components in the mixer and aeration.

[00013] The process of forming the compound coating typically occurs in a mixer,
grinder, or dual purpose centrifugal batch refiner/conche, such as a  Mclintye
Refiner/Conche machine. The mixing and the grinding of the compound coating typically
occurs at a temperature of about 55 to about 65° Celsius. The process typically proceeds
for about 12 hours, however shorter times are possible as long as the particle size is about

35 microns or less, and preferably about 30 microns or less. The process of forming the
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compound coating can include a continuous process, for example using a five roller
system, as opposed to the batch process.

[00014] The compound coating can be applied to a food form to provide a high
fiber food product. The food form typically includes ready-to-eat cereal, granola, snack
bars, snack foods, cookies, crackers, or nuts, but can include other foods. The coating can
be applied to the food form by spreading the coating onto the food form, spraying the
coating onto the food form, rolling the food form in the coating, injecting the coating into
the food form, pumping the coating through depositing spindles and onto the food form,
and other methods.

[00015] In the following example, either a chocolate compound coating or a
strawberry compound coating is produced as described below. The components of the
chocolate compound coating and of the strawberry compound coating are shown in Table

1 in terms of percent by weight based on the total weight of the compound coating.

TABLE 1
Component Chocolate Strawberry
Cocoa butter equivalent palm oil and 28.00 28.00
shea nut oil blend
Polydextrose 49.00 49.00
Soy lecithin 0.40 0.40
Polyglycerol polyricinoleate (PGPR) 0.30 0.30
Short chain FOS 12.00 12.00
Chocolate flavor 0.60 0.00
Dutched red cocoa powder 9.00 0.00
Granulated sugar 0.70 8.75
Citric acid anhydrous 0.00 0.25
Strawberry flavor 0.00 0.40
Freeze dried strawberry powder 0.00 0.80
Color 0.00 0.10
[00016] The compound coatings are produced as follows. The fat portion of the

compound coating, including the cocoa butter equivalent palm oil and shea oil blend and
PGPR, are added to a dual purpose centrifugal batch refiner/conche followed by the

dietary fibers and other non-fat components. The components of the compound coating are
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mixed together and ground until the compound coating achieves a particle size of about 33
microns or less, and preferably 30 microns or less. During the mixing and grinding
process, the compound coating is kept at a temperature of about 55 to about 65° Celsius.
The total mixing and grinding time is approximately 12 hours, however shorter times are
possible as long as the particle size is about 35 microns or less.

[00017] In the present example, the high fiber compound coating is applied to
snacking straws, also known as wafers. The wafers are formed by first creating a batter.
The batter formulation for the wafer is given in Table 2, and the component amounts are

given in wt% on a dry basis. The batter includes water in an amount of about 37.3% by

weight of the batter.

TABLE 2

Component Percent by weight (dry basis) |

Sugar 23.404 j

Short chain FOS 9.0-11.0

Polydextrose 50-7.0

Fructose 3.191

Skim milk powder 2.128 |

Soft wheat flour 53.191 ‘

Vegetable oil 0.532 |

Vanilla 0.213

Salt 0.213

Lecithin 0.638 !

Glucose 1.596 ]’

Dried whole eggs 0.002

Sesame flour 0.001 {

Water 0 ‘
]

[00018] The wafer batter is cooked and the compound coating is applied to the

cooked wafer to form a high fiber food product. The high fiber food product includes a
ratio of about 65% by weight wafer to about 35% by weight compound coating. The

compound coating is applied to the wafer by rolling the wafer in the compound coating or



WO 2010/045182 PCT/US2009/060429
pumping the compound coating through depositing spindles and onto the wafer. The actual
cooking temperatures and times are adjusted as known to those of ordinary skill in the art.
The use of wafer roller machines being somewhat art and science.

[00019] The final shape of the food product is straw-like and lined with the
compound coating. The amount of dietary fiber in the compound coating combined with
the dietary fiber added to the wafer formulation allows a serving of three straws totaling
35 grams to provide 10 grams of dietary fiber, which is about 40% of the U.S.
government-recommended daily allowance. This process enables what would be
considered a snack to provide a significant amount of fiber in a single serving. As noted
above, the process can be adapted for use with a wide variety of food forms to provide a
wide variety of high fiber food products.

[00020] The foregoing invention has been described in accordance with the relevant
legal standards, thus the description is exemplary rather than limiting in nature. Variations
and modifications to the disclosed embodiment may become apparent to those skilled in
the art and do come within the scope of the invention. Accordingly, the scope of legal

protection afforded this invention can only be determined by studying the following

claims.
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CLAIMS

We claim:
1. A high fiber compound coating comprising:

dietary fiber in an amount of about 35% to about 75% by weight of said

compound coating; and

a particle size of the compound coating of about 35 microns or less.

2. A high fiber compound coating as set forth in claim 1 wherein said

particle size is less than about 30 microns.

3. A high fiber compound coating as set forth in claim 1 wherein said
dietary fiber includes at least one of polydextrose, short chain fructo-oligosaccharides,
galacto-oligosaccharides, lignan, pectins, cereal brans, barley, psyllium, legumes, inulin,
fructo-oligosaccharides, vegetable sources, fruit sources, nuts, flax seeds, and

combinations thereof,

4. A high fiber compound coating as set forth in claim 3 wherein said
dietary fiber includes a combination of said polydextrose and said short chain fructo-

oligosaccharides.

5. A high fiber compound coating as set forth in claim 4 wherein said

short chain fructo-oligosaccharides have a degree of polymerization of 2 to 10.

6. A high fiber compound coating as set forth in claim 1 including a

fat portion.

7. A high fiber compound coating as set forth in claim 6 wherein said
fat portion includes at least one of cocoa butter, a cocoa butter equivalent of a palm oil and

shea nut oil blend, and polyglycerol polyricinoleate.

8. A high fiber compound coating as set forth in claim 1 including at

least one of sugar, surfactant, emulsifier, color, and flavor additives.
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9. A high fiber food product comprising:
a food product comprising a compound coating;
said compound coating including dietary fiber present in an amount of

about 35% to about 75% by weight of said compound coating; and

said compound coating having a particle size of about 35 microns or less.

10. A high fiber food product as set forth in claim 9 wherein said

particle size of said compound coating is less than about 30 microns.

11. A high fiber food product as set forth in claim 9 wherein said
dietary fiber of said compound coating includes at least one of polydextrose, short chain
fructo-oligosaccharides, galacto-oligosaccharides, lignan, pectins, cereal brans, barley,
psyllium, legumes, inulin, fructo-oligosaccharides, vegetable sources, fruit sources, nuts,

flax seeds, and combinations thereof.

12. A high fiber food product as set forth in claim 9 wherein said

compound coating includes a fat portion.

13. A high fiber food product as set forth in claim 12 wherein said fat
portion of said compound coating includes at least one of cocoa butter, a cocoa butter

equivalent of a palm oil and shea nut oil blend, and polyglycerol polyricinoleate.

14. A high fiber food product as set forth in claim 9 wherein said

compound coating includes at least one of sugar, surfactant, emulsifier, color, and flavor

additives.

15. A high fiber food product as set forth in claim 9 wherein said food
product includes a food form comprising at least one of wafers, ready-to-eat cereal,

granola, snack bars, snack foods, cookies, crackers, and nuts.

16. A high fiber food product as set forth in claim 15 wherein said

compound coating 1s present in an amount of about 35% by weight and said food form is
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present in an amount of about 65% by weight based on the total weight of said compound

coating and said food form.

17. A process of forming a high fiber compound coating comprising
the steps of:

a.) providing a compound coating;

b.) mixing the compound coating with at least one dietary fiber; and

c.) grinding the compound coating and dietary fiber together at a
temperature of from about 55 to about 65° C until a particle size of the mixture is less than

about 35 microns.

18. A process of forming a high fiber compound coating as set forth in

claim 17 wherein said grinding proceeds for about 12 hours.

19. A process of forming a high fiber compound coating as set forth in
claim 17 wherein the dietary fiber includes at least one of polydextrose, short chain fructo-
oligosaccharides, galacto-oligosaccharides, lignan, pectins, cereal brans, barley, psyllium,
legumes, inulin, fructo-oligosaccharides, vegetable sources, fruit sources, nuts, flax seeds,

and combinations thereof.

20. A process of forming a high fiber compound coating as set forth in

claim 17 wherein said grinding occurs in a dual purpose centrifugal batch refiner/conche.

21. A process of forming a high fiber food product comprising the steps
of:

a.) providing a compound coating;

b.) mixing the compound coating with at least one dietary fiber;

c.) grinding the compound coating and dietary fiber together at a
temperature; of from about 55 to about 65° C until a particle size of the mixture is less

than about 35 microns; and

d.) applying the mixture from step ¢.) onto a food form.
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22. A process of forming a high fiber food product as set forth in claim
21 wherein said applying the compound coating to the food form includes at least one of
spraying the compound coating onto the food form; spreading the compound coating onto
the food form; pumping the compound coating through depositing spindles and onto the
food form; injecting the coating into the food form; and rolling the food form in the

compound coating.

23, A process of forming a high fiber food product as set forth in claim
21 wherein the dietary fiber includes at least one of polydexirose, short chain fructo-
oligosaccharides, galacto-oligosaccharides, lignan, pectins, cereal brans, barley, psylliun,
legumes, inulin, fructo-oligosaccharides, vegetable sources, fruit sources, nuts, flax seeds,

and combinations thereof.

24. A process of forming a high fiber food product as set forth in claim
21 wherein the food form includes at least one of wafers, ready-to-eat cereal, granola,

snack bars, snack foods, cookies, crackers, and nuts.

10
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