Office de la Proprieté Canadian CA 2505186 C 2012/08/21

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 505 1 86
o Gmsca oy Conac 1 BREVET CANADIEN
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 2005/04/25 (51) Cl.Int./Int.Cl. A23P 7/08 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2005/10/26 AZ3L 1/10(2006.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2012/08/21 GREEN DANIEL R. US
(30) Priorité/Priority: 2004/04/26 (US60/565,473) NOWAKOWSKI CHRISTINE, US

(73) Proprietaire/Owner:
GENERAL MILLS IP HOLDINGS |I, LLC, US

(74) Agent: SMART & BIGGAR

(54) Titre : CEREALES ENROBEES ET PRESUCREES A FAIBLE TENEUR EN SUCRE ET METHODE DE
PREPARATION
54) Title: LOW SUGAR PRESWEETENED COATED CEREALS AND METHOD OF PREPARATION

(57) Abregé/Abstract:

A ready to eat breakfast cereal is prepared by coating dried cereal base pieces food pieces with a low sugar sweetener such as a
high conversion maltodextrin or low conversion corn syrup that includes a high potency sweetener. The low sugar coating has a
sugars content of less than 10% yet provides taste, texture, appearance and bowl life that mimics presweetened RTE cereals
having a sucrose based coating.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

» . _
( l an adH http://opic.ic.ge.ca* Ottawa/Gatineau K1A 0C9 - Atp.//cipo.dic.ge.ca o p1C
OPIC - CIPO 191




CA 02505186 2011-10-20

- 951061-45

ABSTRACT OF THE DISCLOSURE

A ready to eat breakfast cereal is prepared by coating dried cereal base pieces
food pieces with a low sugar sweetener such as a high conversion maltodextrin or low
conversion corn syrup that includes a high potency sweetener. The low sugar coating

5  has a sugars content of less than 10% yet provides taste, texture, appearance and bowl

life that mimics presweetened RTE cereals having a sucrose based coating.
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TITLE OF THE INVENTION

LOW SUGAR PRESWEETENED COATED CEREALS AND METHOD OF
PREPARATION

BACKGROUND OF THE INVENTION
5 [0001] The present invention relates to food products and to their methods of

preparation. More particularly, the present invention relates to low sugar, pre-
sweetened breakfast cereals and to their methods of preparation mimicking sugar
coated presweetened cereals.
{0002] Sugar coated pre-sweetened breakfast cereals have long been

10 commercially available and popular packaged consumer food items. Such cereals
have been prepared by first producing unsweetened cereal pieces, coating the cereal
pieces with slurry comprising sucrose and/or other sugars and drying the coated
pieces in an oven or air current.
[0003] Ready-to-eat (“R-T-E”) or breakfast cereal pieces are typically

15 prepared by cooking a cereal dough, shaping the dough into pellets or flakes and
puffing or toasting the shaped dough. In other variations, pieces or cereal grains are
cooked and puffed to form puffed cereal grain pieces such as puffed rice or putfed

wheat.

[0004] One approach for preparing breakfast cereal flakes is disclosed in U.S.
20  Pat.No. 1,161,323. A grain material such as corn grits is combined with salt, cane
sugar and water. The combination is heated in a steam-tight cooker thereby cooking

the grain material. The cooked grains are partially dried and then passed between

spaced, smooth-surfaced flaking rolls. The resulting flakes are puffed by baking or

roasting.
25  [0005] In other instances whole kernels of grain have been puffed to provide a

breakfast cereal. U.S. Pat. No. 1,266,448 shows such a process in which rice kernels

are soaked in water for approximately 36 hours. The kernels are then subjected to
heat until the kernel surface is dried. The dried kernels are popped in a popper much
like popcorn.

30 [0006] A further process for preparing ready-to-eat breakfast cereals is
described in U.S. Pat. No. 3,453,115. Cereal dough is prepared from any of various

cereals such as corn, wheat, barley, or oats. The dough is pressure cooked and



CA 02505186 2011-10-20

51061-45

2
pelletized. The pellets are partially dried to provide case hardening and then flaked

between rollis.
[0007] The various ready-to-eat breakfast cereals have been sweetened by
coating the finished cereal pieces with either noncrystalline sugar or crystalline sugar
5  such as sucrose. One advantageous process for preparing a ready-to-eat pre-
sweetened cereal is set forth in U.S. Pat. No. 3,615,676. The previous unsweetened
cereals have had the disadvantage that table sugar, which is added to the cereal and
milk mixture at the time of eating, in fact is added in excess and remains in the bottom
of the cereal bowl after the cereal has been consumed. The pre-sweetened cereals

10  overcome such disadvantage and provide an appropriate amount of sugar which is not
wasted. The pre-sweetened coated cereals, however, have been limited to cereals
having a sucrose sweetening agent.

[0008] A cereal presweetened with sweetening agents such as fructose that are
normally in a liduid state such as high fructose corn syrup is disclosed in US

15 4,089,984 “Sweet Coatings For Food Products “(issued to May 16, 1978 Gilbertson).
[llustrative sweetening agents of this type are honey and/or high fructose corn syrup
corn syrup. Since such liquid sweeteners result in a sticky coated product, such
coatings are taught as essentially including a non sugar particulate dusting, to
dehydrate to a solid non-adhesive state.

20  [0009] In still another example, fructose based sweet coatings for R-T-E
cereals are described in US 4,379,171 “Method For Preparing Food Products With
Sweet Fructose Coatings” issued April 5, 1983 to Furda et al. The coating contains a
mixture of crystalline fructose and high fructose corn syrup.

[0010] Recent consumer interest has focused upon low sugar products

25 including low sugar presweetened R-T-E cereals. Such products can be prepared by
eliminating the sugars’ components and presweetened such as with a topical coating
including a high potency sweetener such as aspartame (See, for example, U.S. Pat.
No. 4,378,377 “Cereal Presweetened with Aspartame and Method of Preparation”
issued Mar. 29, 1983 to Gajewski that describes using a water soluble vegetable

30 protein isolate as an adhesive to attach aspartame to the cereal pieces. Similarly, U.S.
Pat. No. 4,540,587 “Cereal Presweetened with Aspartame and Cold Water Soluble
Gum and Method of Preparation issued Sept. 10, 1985 to Gajewski describes using

water soluble gums to help adhere the aspartame to the cereal pieces). Consumer oat
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based products prepared using these techniques have long been available
commercially in Canada under the Pro Stars™ mark.

0011} While popular, such low sugar products can suffer from the absence of
certain physical and organoleptic attributes provided by the presence of sugar based
pre-sweetener cbatings. In particular, the products can lack the bite or Crispness,
surface sheen and bowl life in milk exhibited by sugar containing pre-sweetener
coatings.

[0012] Given the state of the art as described above, there is a continuing need

for improved low sugar pre-sweetener coatings and to coated comestibles prepared
therewith especially dried food products such as R-T-E cereals and to their methods
of preparation.

[0013] The present invention satisfies this need by providing pre-sweetener
coating compositions comprising high conversion maltodextrin or low conversion
corn syrups and a high potency sWeetener(s) with low sugars levels, as well as low
sugar presweetened comestibles topically coated with such coating compositions such

as dried food product such as R-T-E cereals.
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[0014] In its product aspect, the present invention provides low sugar coating
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compositions comprising high conversion maltodextrin or low conversion corn syrups

‘and a high potency sweetener(s). The high conversion maltodextrin or low

conversion corn syrups can comprise about 80% to about 99.9% (dry basis) of the
coating. The syrups are characterized by a dextrose equivalence ranging from about 5
to less than 40. The coating compositions comprise sufficient amounts of a high
potency sweetener to provide the coating composition with a sweetness level at least
50% of sucrose (on an equivalent weight basis of coating) and can range from about
0.1% to 2% of the coating. The sugar(s) content of the coating is less than 10%. The
moisture content can range from about 1% to 25%.
[0013] In another product aspect, the present invention resides in comestibles
including the low sugar coating compositions as a topical coating or as a binder. The
comestibles can include a food base and the low sugar coating composition in a
weight ratio ranging from about 100:10 to about 100:150. The base can be a quantity
of food pieces of one or more types such as dried food pieces fabricated from a
cooked cereal dough. The coating is dried to a moisture content of less than 5%.
[0016] In its method of preparation aspect of one and the same invention, the
present invention resides in methods of preparing low sugar presweetened coated
comestibles, comprising the steps of:

A. providing a base of food pieces;

B. applying a low sugar coating composition as a coating or binder in a weight

ratio of base to coating composition ranging from about 100:10 to about
100:150, '

said coating composition comprising a high conversion maltodextrin and/or
low conversion corn syrup having a dextrose equivalent ranging from about
5 to less than40 and at least one high potency sweetener and wherein the
sugar(s) content of the coating composition is less than 10%; and,

C. drying the low sugar coating composition to a moisture content ranging

from about 2-6%.
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DETAILED DESCRIPTION OF THE INVENTION
[0017] The present invention relates to low sugar coating compositions

comprising high conversion maltodextrin or low conversion corn syrups and at least
one high potency sweetener(s), to comestibles including the low sugar coating
5  compositions as a topical coating or as a binder, and to methods of preparing such

comestibles. Each of these article components as well as methods of filling, product
use and attributes are described in detail below
{0018] Throughout the specification and claims, percentages are by weight
and temperatures in degrees Fahrenheit unless otherwise indicated. Each of the

10  referenced patents is incorporated herein by reference.
[0019] The present low sugar coating compositions comprise a high
conversion maltodextrin or low conversion corn syrups and at least one high potency
sweetener(s). The high conversion maltodextrin or low conversion corn syrups have a
dextrose equivalency (“D.E.”) ranging from about 5 to less than 40. Selection of such

15  syrups insures that the level of sugars (mono- and disaccharides) is low. In preferred

form, the average degree of polymerization (“D.P”) of any such syrups is high and is

at least three (“D.P >3”). The skilled artisan will appreciate that these materials are to

be distinguished from conventional corn syrups (typically 42 D.E) and/or high

fructose corn syrups (having D.E. ranging from about 60-90). Also, sugars are mono
20 or disaccharides having a D. P or one or two. Selection of such syrups or syrup solids

IS important to the realization of important finished property attributes at room

temperature such as texture, appearance, and reduced hygroscopicity. Such materials

are readily available commercially from suc_:h sources as Archer Daniels Midland

Corp. Also, it will be appreciated that non fractionated corn syrups can have up to
25  20% by weight of such syrups of constituents having a D.P of 1-2. While less pure,

such materials are much less expensive than pure fractionated syrups. Thus, such

impure ingredients are not “no sugar” or “sugar free” but can be characterized as

being “low sugar” ingredients.
[0020] While not wishing to be bound by the proposed theory, employment of

30  the present low sugar syrups provides coatings having a glass transition temperatures
(““T’) above room temperature. If the coating is below its glass transition

temperature, the coating is desirably more glassy or brittle rather than soft. While a
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soft texture might be desirable for certain food product applications (such as chewy
eranola bars), in the present preferred embodiment directed towards R-T-E cereals, a
more crunchy texture is preferred by consumers. Provision of coatings having glass
transition tempefatures (i.e., about room temperature (i.e., below about 20°C) 1s
5  comparatively easy to formulate for sugar based coatings. However, providing a non

sugar based coating having glassy textures at room temperature is more difficult.
Since R-T-E cereals are consumed in a variety of climates and seasons, more
preferred are those present coating compositions that can provide coatings to
comestibles that have a T, of higher than about 25°C and for best results at least 30°C

10  or higher.
[0021] The present syrups have a lower sweetness profile compared to sugar
syrups due to their low levels or preferably absence of sugars. To provide desired
levels of sweetness, the present coating compositions include sufficient amounts of
supplemental or high potency sweeteners to provide a sweetness level at least 50% of

15  asucrose based sugar syrup (at equivalent use levels as a coating). Preferred herein
for use for the provision of an R-T-E cereal are those syrups containing sutficient
amounts of a high potency sweeteners to provide at least 75% of the sweetness level

of a sucrose based sugars syrup and for best results at least an equivalent level of

sweetness, i.e., at least 100% of a sweetness of a pure sucrose syrup. Since some
20  syrup coatings in the past have additionally included sugars such as fructose having
an even higher sweetness level per unit of weight than sucrose, even high levels of

high potency sweetener can be used in the present low sugar or no sugar syrup based

coatings. In contrast, in certain embodiments such as in the provision of coating or
binder compositions for use in the fabrication of cereal bars where consumer

25  complaints have been in respect of excessive sweetness for products previously
prepared using conventional sugar syrups as a binder, less sweeteners may be desired
and thus lesser amounts of high potency sweetener added to the present coating
compositions.
[0022] Useful herein as high potency sweeteners are ingredients are

30  aspartame, saccharin, Alitame, Cyclamate, potassium acetysultame (or more
commonly referred to as “potassium acetysulfame K” or even “AceK”), sucralose and
mixtures thereof. Preferred for use herein are those high potency sweeteners that are

stable upon extended storage and are also heat stable including sucralose and
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potassium acetysulfame and mixtures thereof. National food regulations restrict
employment of particular high potency ingredients in respect of particular food
product applications and usage levels and selection of ingredients will also be driven
by such regulatory restrictions. From time to time, additional high potency
sweeteners may be developed or approved and those to-be-developed sweeteners,
especially those thermally stable, are contemplated for use herein. The present
coating compos{tions can comprise about 0.01% to about 2% of the coating of the
high potency sweetener(s).

[0023] In less preferred variations, the present coating compositions can
additionally include small quantities of sugars to enhance the processing or ease of
application or other properties of coating composition. In preferred form, the total
sugar(s) content of the coating composition is 10% or less, preferably about 5% or
less and 1n most preferred form 1s 1% or less.

[0024] If desired the coating composition can further c;)mprise about 1% to
about 15% of a humectant, preferably about 1% to about 10%. Humectant addition is
useful in moderating texture properties. The humectant can be any commonly
employed humectants ingredient. Preferred humectants are selected from the group
consisting of sorbitol, xylitol, mannitol, glycerin, glycerol, propylene glycol and
mixtures thereof. Preferred for use herein is a mixture of, propylene glycol and
glycerin or, more preferably, glycerin by itself.

[0025] If desired, the coating compositions can additionally include a variety
of adjuvant materials to enhance the color, taste, appearance, or nutritional properties
of the coatings. Such adjuvant ingredients can include, for example, sugar(s),
minerals, vitamins, colorants, preservatives and flavors. If present, each of these
constituents can‘comprise from about 0.01 to about 2% (or more for sugar, cheese
solids) by weight of the coating. In particular, flavors such as fruit flavors, chocolate
or cocoa powder, cinnamon, vanilla, and mixtures thereof are especially preferred.
Since the present coatings form glassy or shiny coatings, for those products for which
a frosted appearance is desired, the coating can additionally include a matting agent
such as T10,. In still other variations especially for children’s cereal products, the

ingredients can include a calcium ingredient especially a calcium phosphate salt for
calcium fortification. In preferred variations, the flavors can include such flavors as

fruit flavors, cinnamon, vanilla chocolate, peanut butter and mixtures thereof.
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[0026] The moisture content of the coating composition can range from about
1% to 25%. In one variation, the coating compositions are provided in form of a
slurry or syrup as a useful intermediate product in the provision of coated R-T-E
cereals, for example, and comprise about 15% to 25%, preferably about 15-20%
moisture. In other variations, the coating compositions are provided in dry form such

as a granular or powder form having a moisture content ranging from about 1% to
about 5%.

Ingredient Weight % (dry) Preferred  Most Preferred
High conversion maltodextrin =~ 55%-99.9% 85%-95%  85%-90%

or low conversion corn syrup

High potency sweetener 0.01%-2% 0.1-1.5% 0.5%-1.5%
Sugar alcohol (e.g., glycerin) 0-15% 1%-15% 5%-12%
Sugar(s >10% >3% >1%
Triglyceride 0-40% 0-10% >10%
[0027] In another product aspect, the present invention provides coated

comestibles comprising a base food piece having a topical coating or binder provided
by the present coating compositions.

[0028] The base can be one of more food piece that are beneficially coated or
combined with the present coating compositions. The food pieces could be of any
food type which is desired to be provided with a sweetened coating and include, for
example, puffed popcorn or other grains, nuts, candies, and the like. The present
methods find particular utility in providing R-T-E cereals with a presweetened
coating. In particular, the base can be one or more common shapes and sized pieces
of R-T-E cereals whether, flakes, puffs, shreds, biscuits, O’s, and mixtures thereof
fabricated from a cooked cereal dough. The R-T-E cereal can also be in the form of
putted pieces of wheat, rice, corn, etc. In preferred form, the pieces are dried food
pieces having a fnoisture content of about 1-5%. In other variations, the base can be
in the form of pufied or unpuffed pieces. An example of a puffed piece is popped
popcorn. An example of an unputfed (but possibly leavened) base piece is a cookie or
biscuit. In the following detailed description of the present invention, even though

particular reference is made to a base comprising R-T-E cereal, it is understood that
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the present invention also finds wide application in provision of other food items

wherein providing a pre-sweetener coating is desired.

[0029] The cereal pieces or base can be of any geometric configuration or

form including, for example, flakes or puffs, shreds, biscuits, squares, min1 biscuits or

the like. The present invention finds particular utility in the coating of putted cereals.

Such cereal particles are prepared in the usual manner and may be either toasted or
untoasted.

[0030] Any conventional puffed cereal or method of preparation can be used
herein to provide a puffed cereal base. The art is replete with such compositions and
their methods of preparation and the skilled artisan will have no problem selecting
suitable compositions or methods of preparation. Exemplary compositions and
methods of puffed cereal preparation are found in, for example, U.S. Pat. Nos.
3,464,827, (issued Sep. 2, 1969 to T. Tsuchiya, et al.); 3,600,193, (issued Aug. 17,
1971 to E. F. Gl‘abel, et al.); 3,246,990, (issued Apr. 19, 1966 to Thompson, et al.);
and 3,687,687, (1ssued Aug. 29, 1972 to A. L. Liepa) .

[0031] Particularly useful herein are smooth puffed pieces such as puftf base or
in spherical shaped pieces. Such pieces can be fabricated from cooked cereal doughs
containing, barley corn (maize), oats, rice, wheat, and mixtures thereof and blends of
such pieces. Minor cereal grains such as amaranth, triticale and the like are also
known and can be used. The present invention finds particular suitability for use in
connection with spherically shaped puffed pieces fabricated from corn based cooked
cereal doughs. The present application also finds particular suitability for use in
connection with complexly shaped puffed pieces fabricated from corn based cooked
cereal doughs as well as . More particularly, the present invention finds suitability for
those fruit flavored and nonflavored topically presweetened R-T-E cereal products
sold under the Cocoa Puffs™, Trix™ and Kix™ brand names.

[0032] Of course, mixtures of various base pieces are contemplated. For
example, a mixture of two ore more cereal flavors and/or shapes or sizes. Also, the
base can include other pieces such as nuts or nut pieces or flaked grains such as
oatmeal flakes. In still other variations, the base can include small pretzel shapes. In

still other variations, the base can be in the form of an undried baked good or sweet

good such as a doughnut (whether yeast raised or chemically leavened). In still other
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variations, the base can be candy pieces such as small licorice strands. In still other
variations, the base can be provided by cooked cereal dough pieces typically shaped
and sized for snacks especially corn based pieces such as the cornucopia shaped
pieces described in US design 202,609 “Puffed Snack Food Product (i1ssued Oct 26,
1965 to Weis et al.; (or the shapes described in UDS 339,443; UDS 339,444; UDS
341,469; UDS 368,791; UDS 372,352, UDS 373,671; UDS 384,785; or USD
403,485) or that puffed triangular pillow design described in U.K. design No 2012722
“Snack Food Product” registered 2 August 1991 to General Mills, Inc. In still other
variations, the base can be peanuts, cashews, walnuts, almonds, or other nuts

[0033] In preferred variations, the base pieces themselves are low 1n sugar
content preferably under 15% by weight of the base of sugar(s), more preferably less
than 10% total sugars in the base and for best results less than 2% sugars. If desired,
the base pieces themselves can be sweetened by inclusion of high potency sweeteners.
[0034] The size of the base can range from about pellet count for a typical
R-T-E cereal will be in the rangé of about 35 to 65 pieces per 10 grams to larger sized
snack food pieces ranging from about 1-5 pieces per 10.

[0035] The ratio of base can range from about 100:5 base to coating wherein
the base is predominant to about 100:150 with more coating than base. Preferred for
use herein for the provision of R-T-E cereals or cereal bars is a ratio of base to coating
ranging from about 10:3 to about 10:6.

[0036] In preferred form, the coated comestible products of the present

invention are in the form of a free flowing or aggregated mixture of individually

coated pieces typically of presweetened coated R-T-E cereal products. In preferred
form, the entire piece is coated with the present coating. In certain variations,

however, such as shred biscuits or flat squares, only one surface such as on of two
major oppose planar surfaces can be provided with the coating although preferably the

entire surface is.coated.

10037] It is an advantage of the present invention that since the present coating
compositions form glassy non sticky coatings at room temperature, particulate
materials needed to make a sticky coating non tacky such as are described as essential

in the ‘984 patent to Gilberson can be and preferably are not included as part of the

coating.
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{0038] In still other variations, the coated products can be formed into
agglomerated pieces or clusters and even into masses than can be foﬁned into bar
products. (see for example, the popcorn bars described in USD 358,927 “Food
Product” issued June 6, 1995 to Davies et al. or the uncompressed multilayered cereal
bars described in US 6,592,915 “Layered Cereal Bar and Their methods of
Manufacture” issued July 15, 2003 to Froseth et al.). In particular, the present coating
compositions can be used to fabricate all manner of crispy food bars especially
compressed or uncompressed cereal bars and granola bars. In these bar embodiments,
the base ratio to binder or coating layer can range from about 10:3 to about 10:5 (dry
weight basis).

[0039] The present coated comestible products provided texture taste and
appearance, and-eating qualities comparable to those R-T-E cereal products
presweetened with a convention sugar, especially sucrose, based coatings even though
being low in sugars. The products can be conventionally packaged such as in cartons
with interior bag liners for distribution and sale. However, since the present coating
can exhibit hygroscopicity, in preferred embodiments, unlike conventional R-T-E
cereals that are typically packaged in packaging having some capacity to loose and
gain air (to facilitate shipping to and from high altitudes), the finished products are

packaged in imperforate moisture barrier food packaging.

[0040] In certain variations, the coating can additionally include a particulate
dusting. The dusting ingredient is likewise desirably a low sugar rhaterial. Especially-
useful 1s a powd-ered maltodextrin. The maltodextrin can be applied along with the
liquid low sugar coating or immediately after applying the low heated low sugar
material (1.e., before being cooled to below cooling to solid temperatures. If present,

the maltodextrin can range in a weight ratio of base to dusting from about 100:1 to

about 100:30, preferably about 100:5 to 100:15. Of coarse, higher dusting ingredient

levels can be associated with higher levels of the coating.

[0041] - In its method of preparation aspect, the present invention comprises a
step of providing a base of food such as feeding the food pieces t or charging to an

enrober.

[0042] Prior to application of the pre-sweetener coating, the R-T-E cereal base

pieces themselves typically will have a native or intrinsic density ranging from about
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0.15 to 0.5 g/cc, preferably about 0.2 to 0.3 g/cc. Due to the various shapes and their

packing factors, the bulk densities of quantities of the base prior to coating will range
from about 0.05 to 0.25 g/cc. _

[0043] In certain variations, the base can comprise and be prepared from
cooked cereal dough having a little or no calcium content. For example, the cooked
cereal base can comprise expanded pieces such as are prepared by direct expansion
from an extruder. In certain particular variations, the expanded cereal pieces can be
characterized as having a complex shape such as in those pieces depicted in Des
339,443 and 339,444. By complex shape is meant those shapes intended to resemble
for example a shaped object such as a figurine, an animal, a vehicle, and a fruit. In
certain variations, such cereal base pieces are not uniformly colored but rather are
characterized by portions being of more than one color. For example, a pieces
intended to be reminiscent of a raspberry can have one or more portions each of red or
blue.

[0044] In certain variations, the cereal base can contain low levels calcium
material for calcium fortification, e.g., up to about 0.005%-1.3% dry weight of
calcium such as supplied by calcium carbonate, dicalcium phosphate and/or
tricalcium phosphate. In particular, such cereal bases can also be pufied (i.e., having a
density of 0.15 to 0.3 g/cc and weighing about 0.1 to 3 g). Such puffed cereal bases
containing bases are conveniently in the form of simple to form shapes such as
spheres, shreds, flakes, squares, biscuits, and mixtures thereof.

[0045] For those food products requiring low moisture contents, 1.€., wherein
the base is supplied in the form of dried food pieces, all or a portion of the drying
operation of the base can performed prior to the coating of the pre-sweetener coating.
Typically, for example, puffed cereal bases must be dried to relatively low moisture
contents In orde‘r to have the desired crispness or frangibility. Thus, when a pufted
cereal 1s the food base in the present methods of preparation, it is preferable to dry the
puffed cereal base pieces to a moisture content of less than about 4%, and preferably

less than about 3%, prior to the application of the pre-sweetener coating.
[0046] Any conventional drying technique can be used to reduce the moisture
content of the cereal base pieces. The drying can be accomplished using equipment

such as a rotary bed, tray, or belt dryers. Simple hot air convection drying, e.g., 200°F
to 280°F (93.3°C to 137.8°C), is the preferred technique for practicing the present
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cereal piece drying. Of course, in certain applications, e.g., the provision of puffed
cooked cereal dough pieces by direct expansion from a cooker extruder, the moisture
content may be of suitable range without the need for a separate drying step.

[0047] The present method of preparation can comprise the step of to coating
or to enrobing base pieces such as the dried cereal pieces with the present low sugar
coating compositions pre-sweetener coating. In a preferred embodiment, the coating
1s applied in the form of a hot syrup or slurry. said slurry being at a temperature of
200°F to 300°F and containing 5 to 25 % by weight water and 80 to 95% by weight
solids The slurry in preferred form is provided at a moisture content more preferably
ranging from about 5% - 10% moisture. At such concentrations, the slurry exhibits a
thick viscous property at room temperature. The slurry can be heated to thin to
facilitate coating. The low sugar slurry can be applied at temperatures more
preferably ranging from about 200°F to about 260 °F (95°C to about 127°C),even
more preferably about 230°F to about 250 °F (110°C to about 121 °C). The admixture

can be mixed such as in an enrober to facilitate coating.

[0048] [f a "frosted" appearance for the coating is desired (as compared with a
clear or glossy coating appearance), then a frosted appearance can also be provided by
adding, and in preferred embodiments, the coating composition additionally
comprises, smafl amounts of titanium dioxide (TiO,). Suitable Ti1O, concentrations
range from about 0.02% to about 0.5% of the coating composition. Addition of a
powdered white pigment is preferred to addition of a crystalline sugar or other sugar
manipulation so as to provide not only a pleasing initial frosted appearance but also
the benefits of resistance to dissolution in milk as well as a low sugar content. Indeed,
in highly preferred variations, addition of crystalline sugar to the enrober is avoided
during the coating step.

[0049] In certain variations, the present coated products can include fruit
flavors. For such products, the topical coating solution can optionally and preferably
further comprise minor levels an edible organic flavor enhancer suitable for as the
edible organic acid is ascorbic acid, malic 'acid, tartic acid, citric acid and mixtures
thereof. Employment levels can be adjusted upwards to accommodate modest
"neutralization" of the acidulant by the calcium ingredient (if used). Useful collective

levels of such acids can range from about 0.001 to 0.0025% (dry weight), preferably
about 0.0012 to 0.0018%.
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[0050] Any one or more of these coating supplemental ingredients can be

conveniently added 1n the form of a sub-stream. For example, heat sensitive materials
such as certain vitamins can be added in a sub-stream. If desired, the vitamin sub-
stream can additionally contain heat sensitive flavors, e.g. fruit flavors. The sub-
stream can also serve as a convenient technique for adding flavor acids such as malic,
citric, or acid blends.

[0051] The coating solution is preferably being introduced as a fine spray.
Spray nozzles héving the desired spray producing characteristics are commercially
available and will not be described in detail.

[0052] Any conventional enrobing apparatus and technique can be used to
practice the present enrobing or application step. Generally, a useful technique
involves tumbling. The comestible piece(s) and aqueous suspension are each charged
in any order to é rotating drum and tumbled for a sufficient time to achieve an even
distribution of the suspension on the comestible. Preferably, the aqueous suspension
1s added after the comestible has been added to the drum. Another useful technique is
simply spraying the aqueous solution over those comestibles, which are desirably not
tumbled due to the shape, frangibility, etc.

[0053] In another variation, particulate matter, as compared to powdered, can
be added to the enrober for adhering the particulate matter to the external surface of
the R-T-E cereal pieces. Particulate matter can be 0.5-4mm, preferably about 0.5 to
2mm, and can include fruit pieces, granola, seed bits, candy bits, and mixtures

thereof. The particulate material upon finish drying of the R-T-E cereal adheres to the
external surface due to the coating action of the sugar slurry. Particulate matter can be
added 1n a weight ratio of particulate matter to cereal base ranging from about 1:100
to about 25:100, preferably about 5:100 to about 15:100.

[0054] Destrably, the finished cereal base coated with the pre-sweetener

coating is at moisture contents ranging from about 1% to 5% to provide shelf stable
storage. Conventionally, the coated base having been coated with a pre-sweetener
coating 1s subjected to a drying step, and the present methods can comprise such
drying step, in a drier for times sufficient to reduce the moisture content to such

desirable levels. The drying step functions to remove the moisture added with the

pre-sweetener coating.
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[0055] In certain embodiments, however, the pre-sweetener coating can be at

sufficiently low moisture content (i.e., under 5% moisture) such that post coating

application drying is minimal or even unnecessary.

[0056] The finished product is characterized by a thin (i.e., about 20 to 40

5>  microns in thickness) low sugar pre-sweetener coating.

[0057] If desired, the dried R-T-E cereal pieces can be thereafter fortified with
an exterior or topical application of heat sensitive vitamins. A vitamin(s) dispersion is
topically added to the cereal base such as by tumbling to form a vitamin fortified
finished presweetened R-T-E cereal. Of course, the topical application of beta

10 carotene 1s less preferred for the stability and appearance concerns discussed herein.

Vitamin C beta carotene and other heat labile vitamins can optionally be sprayed onto
the cereal pieces after the drying step.
[0058] After finish drying, the sugar coated pieces; optionally vitamin
fortitied, are allowed to cool to ambient temperature and then subsequently packaged
[5  and distributed in conventional manner. No further drying is required since the
amount of added moisture from topical vitamin application is small. In preferred
variations, due to the hygroscopicity of the coating, the dried finished coated pieces
are maintained in low relative humidity conditions (relative humidity of less than
40%) prior to packaging in moisture barrier packaging. In one variation, the finished
20 low sugar coated cereal pieces are in the form of a loose free flowing mixture of
individual pieces. If desired, the cereal product so formed can be admixed with dried
fruit pieces, nut pieces, cluster, dried marshmallow confections and the like. In
another variation, the low sugar coated pieces can be formed in cereal bars. For
example, while still warm, the coated pieces can be form into a formable or plastic
25  mass, optionally compressed, and shaped into a formed mass such as a slab or ribbon.
The mass can be allowed to cool to such as to room temperatures and solidify into a
mét or slab and then cut or sectioned into individual cereal bar pieces.

[0059] Due to the hygroscopic nature of the present low sugar sweetened
coated cereal products herein, the products are preferably packaged in moisture proof

30  or at least moisture resistant food packaging.

[0060] By “low sugar” 1s meant that the coating has less than about 10% of

the coating mono- and disaccharides. In a preferred variation, the coated comestible
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1s also low sugar, 1.e., having a total sugars content (from the coating, base and added
ingredients) of less than 10%.
(0061 ] While the invention has been described in connection with what 1s
presently considered to be the most practical and preferred embodiment, it is to be

>  understood that the invention is not to be limited to the disclosed embodiment, but on
the contrary, 1s intended to cover various modifications and equivalent arrangements

included within the spirit and scope of the appended claims.
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CLAIMS:
1. A method for preparing a pre-sweetened comestible, comprising the
steps of:

A. providing a base of food pieces;

B. applying a low sugar coating composition as a coating or binder to
the base of food pieces in a weight ratio of the base of food pieces to coating
composition ranging from about 100:5 to about 100:150 to provide a low sugar

coated base of food pieces, said coating composition comprising:

80-99.9% by dry weight of a high conversion maltodextrin and/or low
conversion corn syrup having a dextrose equivalent ranging from about 5 to less

than 40 and an average degree of polymerization of at least 3;
0.01-2% by weight of at least one high potency sweetener;
a sugar(s) content of less than 10% by weight; and

about 1-15% by weight of a humectant, wherein the coating
composition is applied in the form of a liquid slurry having a temperature ranging from

about 95 to 150°C and a moisture content ranging from about 5-25% by weight; and

C. drying the low sugar coated base of food pieces to a moisture

content ranging from about 1-6% by weight.

2. The method of claim 1, wherein the base of food pieces includes low

sugar dried food pieces.

3. The method of claim 1, wherein the base of food pieces includes at

least one non cereal pilece member.

4. The method of any one of claims 1 to 3, wherein the slurry has a

moisture content ranging from about 5-10% by weight.
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5. The method of any one of claims 1 to 4, wherein the low sugar coated
base of food pieces includes at least one particulate, said particulate ranging In size

from about 0.5 to 4 mm.

6. The method of any one of claims 1 to 5, wherein the drying step Is

practiced to form a loose aggregation of individual coated pieces.

7. The method of any one of claims 1 to 6, wherein the ratio of the base of

food pieces to the low sugar coating composition ranges from about 100:30 to
about 100:50, dry weight basis.

8. The method of any one of claims 1 to 7, additionally comprising the step

of packaging the coated comestible in an imperforate moisture barrier packaging.

9. A sweetened dry coated comestible, comprising:
about 40% to 95% by weight of a base of food pieces; and

from about 5 to 60% by weight of a coating on at least a portion of the

base of food pieces, said coating including:
from about 0.01 to 2% by weight of a high potency sweetener;

80-99.9% of a high conversion maltodextrin or low conversion corn
syrup having a dextrose equivalence ranging from about 5 to less than 40 and a

degree of polymerization of at least 3; ana

about 1-15% by weight of a humectant, wherein the coating Is a glassy,

non-sticky coating at room temperature.

10. The comestible of claim 9, wherein the at least a portion of the

comestible base is a puffed read-to-eat (R-T-E) cereal base.

11. The comestible of claim 9 or 10, wherein the coating has a T4 of at
least 20°C.
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12. The comestible of any one of claims 9 to 11, wherein the coating

additionally comprises a fruit flavor and an edible organic acid.

13. The comestible of claim 12, wherein the coating comprises
about 0.001 to 0.0025% dry weight of an edible organic acid selected from the group

consisting of ascorbic acid, malic acid, citric acid, tartaric acid and mixtures thereof.

14. The comestible of any one of claims 9 to 13, in the form of a square
or bar.
15. A coating composition for coating a food product to provide a low sugar

pre-sweetener coating or binder, comprising:
from about 0.5 to 1.5% by weight of a high potency sweetener,

85-90% by weight of a high conversion maltodextrin or low conversion
corn syrup having a dextrose equivalence ranging from about 5 to less than 40 and a

degree of polymerization of at least 3; and

about 1-15% by weight of a humectant, wherein the coating Is a glassy,

non-sticky coating at room temperature.

16. The coating composition of claim 15, wherein the high potency
sweetener is selected from the group consisting of sucralose, acetylsulfame K and

mixtures thereof.

17. The coating composition of claim 15 or 16, wherein the humectant is
glycerin.
18. The coating composition of any one of claims 15 to 17, additionally

comprising less than 10%, dry weight basis, of mono- and disaccharides.
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