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(57) ABSTRACT 

Cereal pieces at least partially coated With a composition 
typically containing a starch component, generally a Wheat 
starch or a deXtrin component, are provided. The coating 
composition provides the cereal pieces With enhanced resis 
tance to breakage and superior ability to retain their texture 
and strength in milk or other liquids compared to traditional 
cereal pieces. 
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COATED CEREAL PIECES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority to and the bene?t 
of US. Provisional Application No. 60/525,036, ?led Nov. 
25, 2003, the disclosure of Which is hereby incorporated by 
reference in its entirety. 

[0002] This application also claims priority to and is a 
continuation-in-part of each of the following three applica 
tions: 

[0003] 1) US. patent application Ser. No. 10/682, 
673, ?led Oct. 9, 2003, the disclosure of Which is 
hereby incorporated by reference in its entirety, 
Which claims the bene?t of US. Provisional Patent 
Application No. 60/417,295, ?led Oct. 9, 2002, the 
disclosure of Which is hereby incorporated by refer 
ence in its entirety; 

[0004] 2) US. Pat. No. 10/629,991, ?led Jul. 30, 
2003, the disclosure of Which is hereby incorporated 
by reference in its entirety, Which claims the bene?t 
of US. Provisional Patent Application No. 60/417, 
295, ?led Oct. 9, 2002, the disclosure of Which is 
hereby incorporated by reference in its entirety; and 

[0005] 3) US. patent application Ser. No. 09/960, 
191, ?led Sep. 12, 2001, the disclosure of Which is 
hereby incorporated by reference in its entirety, 
Which claims the bene?t of US. Provisional Patent 
Application No. 60/234,153, ?led Sep. 21, 2000, the 
disclosure of Which is hereby incorporated by refer 
ence in its entirety. 

BACKGROUND OF THE INVENTION 

[0006] This invention generally relates to at least partially 
coated cereal pieces exhibiting superior breakage resistance 
and boWl life as compared to traditional uncoated cereal 
pieces. 
[0007] Different types of edible food coatings are knoWn 
including relatively heavy and thick coatings of various 
materials (e.g., bread crumbs, potato batter, tempura, etc.) as 
Well as various ?ours or starch-based coatings that are 
usually applied as a relatively thin batter thereby forming a 
much thinner coating, Which can be substantially transparent 
after application to the food substrate. The thinner coatings 
are then cooked, further cooked if parfried, or otherWise 
thermally processed. This latter type of coating is exten 
sively used on commercially prepared french fry potatoes, 
Where they are often referred to as “clear coats” due to their 
unobtrusive and, in some cases, virtually unnoticeable visual 
characteristic. HoWever, clear coats formulated for french 
fry products do not typically adhere to Wheat based sub 
strates. 

[0008] Applicants presently believe that cereal pieces 
have been knoWn since about 1863. The ?rst reported cereal 
pieces Were derived from granulets and Were eventually 
named granola. The early cereal pieces consisted of heavy 
nuggets from bran and the outer husk of a grain that is 
removed When making ?our. Later, in about 1906, W. K. 
Kellogg developed toasted corn?akes. In 1924, GENERAL 
MILLS® created the Well-knoWn WHEATIES® cereal. 
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Later, GENERAL MILLS® began using the “puf?ng gun” 
to heat grains such as rice until they puffed up into crunchy 
spheres. It is believed the ?rst “puffed” cereal to be marketed 
Was named KIX® available from GENERAL MILLS®. 
After KIX® Was marketed, a neW process called shredding 
Was used to make cereal pieces. This resulted in Shredded 
WheatTM cereal. By the middle 1950s, cereal manufacturers 
began adding sugar to cereal pieces to sWeeten the taste and 
to attract younger consumers. 

[0009] Cereal pieces coated With sWeeteners and color 
enhancers have been knoWn for quite some time. HoWever, 
traditional coated and uncoated cereal pieces are easily 
broken in processing, While packaged, or after dispensing. 
Whether the cereal pieces are used in breakfast cereal foods 
or snack mixes, past cereal pieces experience signi?cant 
breakage during blending, packaging and distribution. 
Breakfast cereal foods and snack mixes are traditionally 
prepared by blending various cereal pieces, fruits, sWeeten 
ers, pretZels, croutons, crackers, nuts and the like. During 
this blending process, traditional cereal pieces frequently 
break resulting in multiple smaller “crumbs” of cereal 
pieces. These “crumbs” from the blending process are 
undesirable to the consumer and therefore are generally not 
packaged and distributed. 

[0010] Also, traditional coated cereal pieces often expe 
rience signi?cant breakage during distribution. At various 
stages of the distribution process, the cereal packages are 
handled causing traditional cereal pieces to break during 
handling to form more undesirable “crumbs,” Which are 
ultimately seen by the end consumer. 

[0011] A consumer opening breakfast cereal or snack 
mixes containing traditional cereal pieces, usually discovers 
“crumbs” of cereal pieces and is generally dissatis?ed. This 
dissatisfaction may result in poor customer loyalty to these 
products and may ultimately result in decreased sales. 

[0012] Accordingly, there is a signi?cant need for a sub 
stantially invisible composition that, When applied to the 
external surface of cereal pieces, imparts signi?cantly 
enhanced durability to cereal pieces. Additionally, there is a 
signi?cant need for inexpensive, easily produced, and easily 
distributed, signi?cantly more desirable, coated cereal 
pieces having superior ability to retain its texture and 
strength in milk or other liquid While retaining the ?avor and 
appearance similar to uncoated cereal pieces. 

SUMMARY OF THE INVENTION 

[0013] The present invention generally relates to cereal 
pieces at least partially coated With a composition typically 
containing a starch component, generally a Wheat starch, 
and/or a dextrin component that provides the cereal pieces 
With enhanced resistance to breakage and superior ability to 
retain its texture and strength in milk or other liquid com 
pared to traditional cereal pieces. 

[0014] These and other features, advantages, and objects 
of the present invention Will be further understood and 
appreciated by those skilled in the art by reference to the 
folloWing speci?cation and claims. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

[0015] Cereal pieces are typically any variety of generally 
hard or crisp dry products that the consumer may purchase 
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Which are generally either packaged as a breakfast cereal 
product or included in a snack mix product. Cereal pieces 
typically are manufactured from one or more of a variety of 
raW materials including, but not limited to, Wheat, rice, corn, 
oats or other kinds of grains or grain derivatives. Some other 
basic dry ingredients are ?our (?ours are typically used 
instead of Whole grains for extruded gun-puffed cereals), 
starches, heat-stable vitamins, and minerals, sugar, salt, 
malt, ?avors and colorants. Cereal piece shapes vary Widely 
and include ?akes, puffs, and any other variety of geometric 
shape including squares, such as a CHEX® cereal piece 
available from GENERAL MILLS® and hexagonal cereal 
pieces, such as a CRISPIX® cereal piece available from 
THE KELLOGG COMPANY ®. Typical children’s cereal 
pieces and other cereal pieces are produced in a variety of 
colors using one or more colorants and optionally using any 
number of sWeeteners including, i.e., sucrose and high 
fructose corn syrup as coatings. 

[0016] The compositions of the present invention are 
typically applied to the surface of cereal pieces in the form 
of a Wet slurry or in the form of dry material folloWed by a 
Water mist. The coating compositions may cover at least a 
portion, and typically a substantial portion, if not the entirety 
of the cereal piece. Once applied to cereal pieces and 
subsequently dried onto the surface, the coating composi 
tions provide enhanced resistance to breakage to the cereal 
pieces thereby increasing their strength as compared to 
uncoated cereal pieces. The composition also provides supe 
rior ability to retain its texture and strength in milk or other 
liquid, typically referred to as extended boWl life. The 
compositions are typically clear coating compositions and 
accordingly are substantially invisible (clear) if not totally 
invisible (clear) to the consumer. As such, the coating 
compositions Will not detract from the appearance of the 
cereal pieces. 

[0017] As discussed above, the coating compositions of 
the present invention may be applied as either a Wet slurry 
or as a dry coating, Which is thereafter hydrated. Typically, 
the coating compositions are applied as a dry coating and 
thereafter hydrated instead of being applied as a Wet slurry 
because the high moisture content of the Wet slurry can 
cause the starch in the ?nished cereal piece material to 
collapse onto itself causing the cereal piece substrate to 
shrink (increase in density). The dry coatings that are then 
hydrated With a minimal amount of Water form the necessary 
coating/matrix on the substrate, but limit the amount of 
shrinkage (increase in starch density) of the cereal piece. In 
fact, the hydrated dry coating compositions are typically 
dried using, for example, a convection oven Within tWenty 
seconds or less after Water is applied. This further limits the 
time the starch in the cereal piece is exposed to the Water, 
thereby further limiting shrinkage (increase in starch den 
sity) of the cereal piece. The dry material coating compo 
sitions are generally applied to the surface of cereal pieces 
as a small dry particles (i.e., ?ne solid particles). The dry 
material coating composition of the present invention, When 
applied as dry material on previously thermally processed 
cereal pieces typically includes a dextrin component and a 
starch component, but, While not typical, a dextrin alone 
may also be used. 

[0018] The dextrin component increases the boWl life and 
the resistance to breakage of the coated cereal pieces. The 
dextrin may be any dextrin including corn dextrin, tapioca 
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dextrin, or any other commercially available dextrin, hoW 
ever a medium to high or a high solubility tapioca dextrin is 
most typically utiliZed. While the dextrin can be used as the 
only ingredient in the coating composition, When used alone 
they tend to form a more glossy coating. Accordingly, in 
order to reduce the glossy look of the coating and improve 
mouth feel, as discussed beloW, the dextrin is typically about 
60% of the dry material coating composition based on the 
Weight of the composition. 

[0019] The dextrin, typically the tapioca dextrin is gener 
ally a medium to high solubility dextrin, that exhibits at least 
about 70% solubility in cold Water (about 77° All 
dextrins are soluble to some degree; hoWever, typically a 
medium to high solubility dextrin, more typically a high 
solubility dextrin is used in a dry coating composition. Using 
a high solubility dextrin alloWs the dextrin to readily solu 
biliZe When a small amount of Water is applied after the dry 
coating composition has been applied to the cereal piece. 
Thus, the higher solubility facilitates formation of a coating 
With application of less Water. 

[0020] The term “loW solubility dextrin” typically means 
less than 32% of the dextrin is soluble When placed in cold 
Water (approximately 77° Further, to one of ordinary 
skill in this art, the term “loW solubility dextrin” also 
generally refers to the solubility of a dextrin When compared 
to other dextrins. For example, a medium solubility dextrin 
typically exhibits from about 32% to about 90% solubility 
When placed in cold Water (approximately 77° and a high 
solubility dextrin typically exhibits about 90% or more 

solubility When placed in cold Water (approximately 77° Adextrin having a solubility at 70% or greater is considered 

a medium to high solubility dextrin. 

[0021] The Wet slurry coating composition of the present 
invention also typically utiliZes a dextrin. HoWever, the 
dextrin used for Wet slurry coatings may be a loW, medium 
or high solubility dextrin, or any combination of these 
dextrins because the Wet slurry is heated to a high enough 
temperature (i.e., 155° to gelatiniZe the dextrin. Gelati 
niZed dextrin is typically clear in appearance and aids in the 
crispness of the coating. Because the dextrins in Wet slurry 
applications have typically been heated, and therefore gela 
tiniZed, one can apply a Wet slurry coating composition that 
includes these dextrins at any temperature including either a 
Warm temperature (i.e., 155° or a cool temperature (i.e., 
room temperature). 

[0022] The dry material coating composition of this 
embodiment also typically includes a starch component. A 
crosslinked potato starch, an oxidiZed corn starch and/or an 
acetylated potato, corn or Wheat starch, or any combination 
of any of these starches are typically utiliZed. The starch 
component is typically used at about 40% by Weight of the 
dry material coating composition. The starch component 
tenderiZes the coated cereal piece. That is to say, the starch 
component in the dry material coating composition reduces 
the shine making the cereal piece look more like a traditional 
cereal piece and improves the texture and mouth feel of the 
coating Without compromising the resistance to breakage 
and boWl life of the coated cereal pieces. Crosslinked potato 
starches are particularly useful in this embodiment. One 
oxidiZed corn starch useful in this embodiment of the 
present invention includes BATTER BIND® S, available 
from National Starch and Chemical Company of BridgeWa 
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ter, N.J. Also, any acetylated potato starch, acetylated corn 
starch and/or acetylated Wheat starch is also suitable for use 
in the present invention. 

[0023] When applying the dry material composition to the 
thermally processed cereal pieces, any industrially accept 
able application process may be utiliZed, including, but not 
limited to, spraying and tumbling. The tumbling application 
process is typically preferred. In the tumbling application 
process the dry material coating composition is placed in a 
tumbler along With the cereal pieces to be coated. To 
Applicants’ knowledge, any type of tumbler is acceptable. 
The dry material coating composition is then tumbled With 
the cereal pieces to form coated cereal pieces. The dry 
material coating composition may be any siZe, but is typi 
cally 100 mesh or smaller particles because the smaller 
particles more readily hydrate and form the coating When 
Water is applied. As a result, the smaller particles are also 
less likely to be visible after drying. 

[0024] As discussed above, once the coated cereal pieces 
are formed, a minimal amount of Water is applied to the 
coated cereal pieces. Only enough Water to hydrate the dry 
material coating composition is needed. Any Water applica 
tion process is acceptable, hoWever a spraying application 
process is typically preferred. As soon as possible, typically 
Within 20 seconds after the coated cereal pieces have been 
sprayed With Water, they are transferred to a dryer. This 
transfer process is done quickly to limit the amount of time 
that the Water can interact With the starch that makes up the 
cereal pieces. As discussed above, the longer Water is in 
contact With the starch of the cereal piece there is greater 
collapse of the starches in the cereal piece resulting in 
shrinkage and increased product density. The quicker this 
transfer takes place, the less overall density change there is 
to the coated cereal piece. Typically, the coated cereal pieces 
are at least partially dried. The cereal pieces coated With the 
dry material composition have a ?nal moisture level that is 
substantially similar to the original moisture level of 
uncoated cereal pieces. Processing techniques for thermally 
processing (i.e., drying) the coated cereal pieces include, but 
are not limited to, frying, baking and microWaving, but most 
typically includes baking the coated cereal pieces in a 
convection oven or other similar device. 

[0025] Additionally, it is presently believed that the coat 
ing composition of the present invention may be applied to 
the exterior of formed, but as yet unthermally processed or 
partially thermally processed cereal pieces. Moreover, it is 
presently believed that the coating compositions of the 
present invention may also be incorporated in the cereal 
pieces dough matrix prior to formation of the cereal piece 
from the matrix to provide some amount of improved 
resistance to breakage and improved boWl life. Such cereal 
doughs may be thermally processed and a coating of the 
present invention is also applied. While this is an option, 
Applicants presently believe that applying the coating com 
position to the surface thermally processed of cereal pieces 
offers the advantage that signi?cantly less amounts of coat 
ing composition is required as compared With the amount of 
coating composition required if the composition is incorpo 
rated into the dough matrix. Moreover, Applicants presently 
believe the application of the coating composition to the 
exterior of the cereal pieces signi?cantly improves resis 
tance to breakage and boWl life because the exterior coating 
typically provides at least substantially continuous coating 
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on the surface of the cereal piece. As a result, the resistance 
to breakage is improved as Well as the boWl life. 

[0026] The coating compositions of the present invention, 
When applied to the external surface of cereal pieces, result 
in cereal pieces that are more durable and less prone to 
breakage than uncoated cereal pieces. Breakage testing 
indicates that signi?cant more force is required to break the 
coated cereal pieces relative to the uncoated control cereal 
pieces. Cereal pieces coated With the coating compositions 
of the present invention are approximately three times more 
resistant to breakage than traditional cereal pieces. The 
increased resistance to breakage helps prevent breakage 
during storage and transport. 

[0027] Additionally, cereal pieces coated With the coating 
of the present invention, that are then placed in contact With 
milk or other ?uid(s), experience an extended boWl life 
When compared to traditional cereal pieces. BoWl life is the 
time a cereal piece can remain in contact With milk or other 
?uid(s) and still maintain its crispness, i.e., a person can still 
feel and/or hear the cereal crunch in the mouth When it is 
consumed. Coated cereal pieces according to the present 
invention typically absorb at least about 20% less milk or 
other ?uid(s) over a given time period than traditional cereal 
pieces. Surprisingly, not only do the coated cereal pieces of 
the present invention typically alloW for less milk to be 
absorbed by the cereal piece, but have also been shoWn to 
extend boWl life While absorbing the same amount or more 
milk than a traditional cereal piece. This is believed to be a 
result of the exterior coating Which maintains its integrity in 
liquid for a longer period of time thereby giving the con 
sumer the feel of crispness even though the cereal piece may 
have absorbed an amount of ?uid that Would have softened 
an uncoated cereal piece. The coated cereal pieces of the 
present invention have been found to have a boWl life (the 
ability of the cereal piece to remain crisp—a consumer can 
hear and/or feel the cereal crispness When consuming the 
cereal) of about nine to about 12 minutes. By contrast, 
traditional uncoated cereal pieces have a boWl life of about 
tWo minutes, Which has generally been accepted by the 
cereal industry. The absorption of milk or other ?uid(s) by 
cereal pieces tends to result in cereal pieces that rapidly lose 
their shape, crispness, texture and taste. 

[0028] Various other optional ingredients such as a colo 
rant(s) or sWeeteners(s) may be added to the coating com 
position, but are generally not desired and, therefore, a 
colorant is not typically included in the formulas of the 
present invention. If a colorant is used, any Water dispersible 
food colorant or combination of food colorants may be used, 
including caramel. 

[0029] The folloWing examples more precisely and par 
ticularly illustrate the speci?c details of the present inven 
tion. Equivalent procedures and quantities Will occur to 
those skilled in the art and, therefore, the folloWing 
examples are not meant to de?ne the limits of the present 
invention, these being de?ned by the scope of the appended 
claims. These embodiments are applied to cereal pieces as 
described in the Examples. The object of the folloWing 
examples Was to prepare a coating composition in a labo 
ratory environment, Wherein the coating composition, When 
applied to the external surfaces of cereal pieces, Was not 
visible but provides more resistance to breakage and longer 
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bowl life than uncoated cereal pieces, imparts durability, and 
preserves the ?avor and appearance similar to uncoated 
cereal pieces. 

WET SLURRY COATING COMPOSITIONS FOR 
CEREAL PIECES—EXAMPLES 1-4 

Example 1 

Coating Composition Primarily Including a 
Modi?ed Starch 

[0030] The coating composition of the present invention 
most typically utilized When the coating composition is 
applied as a slurry on thermally processed cereal pieces 
typically includes a modi?ed starch. The modi?ed starch 
may include any modi?ed starch, including, but not limited 
to, Wheat starch, corn starch, potato starch, rice starch, or 
combinations of any of these, etc., hoWever, modi?ed Wheat 
starch is most typically used. The modi?ed starch is typi 
cally applied to the external surface of cereal pieces in an 
amount of about 100% by Weight of the coating composi 
tion. When the present embodiment contains less than about 
100% modi?ed starch, the additional additives may include 
knoWn ?llers and/or Water. The modi?ed starch is primarily 
used to provide ?lm-formation; hoWever, starch also pro 
vides viscosity and crispness. The coating composition 
including Wheat starch generally adheres Well to the external 
surface of the cereal pieces. 

[0031] When a modi?ed Wheat starch is utiliZed and 
applied to the external surface of the cereal pieces, the 
typical solids content of the modi?ed Wheat starch contain 
ing coating composition may be from about 0.5% to about 
80% by Weight of the coating composition, more typically 
from about 10% to about 50%, and most typically at about 
35%. The percentage of dry pickup of the slurry coating 
composition on the cereal pieces of this embodiment of the 
present invention generally is from about 2% to about 30%, 
more typically from about 5% to about 10%, and most 
typically at about 6%-7%. The percentage pickup measures 
the amount of dry solids of slurry coating composition that 
does not fall off the cereal pieces after application. The 
percentage pickup is typically determined via the folloWing 
calculation: the Weight of the coated cereal pieces minus the 
Weight of the uncoated cereal pieces. This Weight is then 
multiplied by the percentage of Wet batter solids. This 
amount is then divided by the uncoated Weight and multi 
plied by 100. The slurry coating composition is typically 
applied to the external surface of the cereal pieces at a 
temperature of from about 35° F. to about 212° F, more 
typically from about 35° F. to about 110° F. or from about 
60° F. to about 180° F, and most typically at about 155° F. 
Applicants have surprisingly found that by applying the Wet 
slurry coating compositions of the present invention to 
cereal pieces at the above temperatures increases cereal 
rigidity, crispness of the cereal pieces, and results in the 
coated cereal pieces having an increased boWl life While 
assuring that the coating composition remains at least sub 
stantially invisible. 

[0032] The modi?ed Wheat starch can be modi?ed, either 
physically or chemically, by any industrially acceptable 
modi?cation means, including, but not limited to, crosslink 
ing, oxidiZing, and/or substitution. When a substituted Wheat 
starch is utiliZed, the typical substitution level of the modi 
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?ed Wheat starch ranges from about 0.01% to about 1%, 
more typically about 0.1%. MIDSOL 35”‘, Which may be 
purchased from MidWest Grain Products of Atchison, Kans., 
is an oxidiZed and substituted (acetylated) Wheat starch 
having such a substitution level that is most typically 
utiliZed as the modi?ed starch of the coating composition. 
When utiliZed, the oxidiZed and acetylated Wheat starch 
forms a ?lm that Will not shrink during the drying process or 
When dry. The oxidiZed and acetylated Wheat starch also 
adheres Well to cereal pieces because it is a Wheat starch and 
typically cereal pieces contain Wheat and/or oat components. 

Example 2 

Coating Composition Including a Wheat Starch and 
Other Ingredients 

[0033] In another embodiment of the present invention, 
the coating composition includes a starch component, a 
?lm-forming agent (a dextrin component), a leavening sys 
tem, a sWeetener, and a stabiliZer. The starch component is 
typically a Wheat starch, more typically an oxidiZed and 
acetylated Wheat starch as discussed above. Wheat starch is 
used to provide viscosity, crispness and ?lm-formation. The 
Wheat starch also generally increases the adhesion of the 
coating to the external surface of the cereal pieces. The 
Wheat starch component may be a modi?ed Wheat starch 
such as an oxidiZed and substituted Wheat starch. Typically, 
the Wheat starch used in the coating composition applied to 
the external surface of cereal pieces has been modi?ed. The 
modi?ed Wheat starch is typically substituted Within the 
ranges from about 0.01% to about 1%; hoWever, the more 
typical substitution level is about 0.1%. 

[0034] The coating composition of this example also typi 
cally includes a dextrin. The dextrin utiliZed may include 
corn dextrin, tapioca dextrin, potato dextrin, or other com 
mercially available food dextrin knoWn to those of skill in 
the art; hoWever, corn dextrin is most typically used. The 
corn dextrin is believed to provide superior ?lm-forming 
functionality to the coating composition as Well as crispness 
and resistance to breakage. While any corn dextrin may be 
used, C*DRYSET 07702 corn dextrin available from Cargill 
of Minneapolis, Minn. is most typically used. C*DRYSET 
07702 is a loW-solubility corn dextrin that When it is heated 
to about 155° F. it gelatiniZes and then becomes visibly clear. 
Another advantage to C*DRYSET 07702 is that it can be 
applied at any temperature. 

[0035] The coating composition according to this embodi 
ment may also contain a leavening system, usually a tWo 
component, acid/base system. The leavening system typi 
cally utiliZes an acid in combination With a bicarbonate salt. 
Typically, the sodium acid pyrophosphate (SAPP) or other 
acid is present in the range of from about 0% to about 5%, 
more typically from about 0.5% to about 2.5%, and most 
typically at about 1.8%. The bicarbonate salt typically 
includes sodium bicarbonate Within the range of from about 
0% to about 5%, more typically from about 0.5% to about 
2.5%, and most typically at about 1.24%. Any sodium 
bicarbonate or SAPP may be used in the present invention. 
The sodium acid pyrophosphate, in combination With 
sodium bicarbonate, provides chemical leavening that 
results in a light tender texture and increases the crispness of 
the exterior of the cereal pieces. 

[0036] The coating composition according to this embodi 
ment of the present invention may also include sugar or 
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other sweetening agent(s). When sugar is used as the sWeet 
ener, it is typically added as a solute to control starch 
hydration from ?lm formation. In appropriate amounts, 
sugar imparts a sWeet ?avor, if desired. The sugar of the 
coating composition may be present from about 0% to about 
30%, more typically from about 10% to about 20%, and 
most typically at about 14%. 

[0037] Additionally, the coating composition of this 
embodiment may include a gum(s) or similar stabiliZer(s), 
including, but not limited to, xanthan gum, guar gum, CMC 
(carboxymethylcellulose), locust bean gum or mixtures 
thereof. More typically, the coating composition includes a 
xanthan gum. The stabiliZer(s) may be present in the coating 
composition in the amount of from about 0% to about 3%, 
more typically from about 0.5% to about 1%, and most 
typically at about 0.15%. The stabiliZers are typically used 
in the Wet slurry coating composition to keep particulate 
ingredients in suspension. 

[0038] Typically, the coating composition temperature as 
applied to the external surface of cereal pieces for this 
embodiment is from about 40° F. to about 120° F., more 
typically from about 55° F. to about 85° F., and most 
typically at about 70° F. The slurry solids content percentage 
is typically from about 5.0% to about 70.0%, more typically 
from about 30.0% to about 55.0%, and most typically at 
about 46.0%. The percentage pickup of the coating compo 
sition is typically from about 5% to about 30%, more 
typically from about 8% to about 20%, and most typically at 
about 11% pickup. 

Example 3 

Coating Composition Including a Dextrin, a Corn 
Starch, and Other Ingredients 

[0039] Yet another embodiment of the present invention 
includes a coating composition utiliZing the combination of 
a dextrin, a modi?ed corn starch, a sWeetener, a color 
developing agent (dextrose), and a How agent such as 
monocalcium phosphate. It is presently believed that the 
dextrin component may be any dextrin including corn dex 
trin, tapioca dextrin or any other commercially available 
dextrin; hoWever, in this composition tapioca dextrin is most 
typically used because it provides better ?nished product 
properties than other dextrins. The dextrin component, typi 
cally a tapioca dextrin, is usually present at greater than 50% 
based on the Weight of the composition, more typically from 
about 80% to about 100%, and most typically at about 99%. 
One tapioca dextrin useful in this embodiment of the inven 
tion is NATIONAL K4484TM, available from National 
Starch and Chemical Co. of BridgeWater, N]. 

[0040] This embodiment of the present invention also 
typically includes a modi?ed corn starch. The corn starch 
may be modi?ed by an industrially acceptable means; hoW 
ever oxidiZation is the most typical modi?cation. The oxi 
diZed corn starch is typically present in the coating compo 
sition at about 0.50% based on the Weight of the 
composition. The oxidiZed corn starch is typically included 
in the composition as an adhesive component. An oxidiZed 
corn starch suitable for use in the present embodiment of the 
invention is BATTER BIND® S available from National 
Starch and Chemical Co. of BridgeWater, N]. 

[0041] The coating composition may also include an arti 
?cial or natural sWeetener. The preferred sWeetener is a 
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sucrose sWeetener such as poWdered sugar. When used, the 
sugar is present in the coating composition at about 0.3% 
based on the Weight of the composition. 

[0042] The coating composition according to this embodi 
ment may also include dextrose and monocalcium phos 
phate. When used, the dextrose, Which aids in the color 
development of the coating composition is generally present 
in a coating composition at about 0.18% based on the Weight 
of the composition. It is advantageous to use a color devel 
oper to match the color of the coating composition to the 
color of the cereal piece. Monocalcium phosphate is a How 
agent to facilitate the handling of the coating composition. 
When used, the monocalcium phosphate or other How agent 
is usually present in the composition at about 0.02% based 
on the Weight of the composition. 

Example 4 

Coating Composition Including a Modi?ed Food 
Starch, a Crispness Enhancer, a Dextrin, and Other 

Ingredients 

[0043] Yet another embodiment of a coating composition 
according to the present invention includes a coating com 
position that typically utiliZes a combination of a modi?ed 
food starch, a crispness enhancer, a dextrin, various ?avor 
enhancers, a viscosity increasing agent and ?llers. In this 
embodiment, the modi?ed food starch component is typi 
cally a potato starch. The potato starch component may be 
a modi?ed potato starch such as an oxidiZed, substituted, 
and/or crosslinked potato starch. The potato starch most 
typically used in the coating composition applied to the 
external surface of the cereal pieces is an ungelatiniZed and 
crosslinked potato starch. 

[0044] The modi?ed (chemically or physically) potato 
starch is typically present in the coating composition in an 
amount of from about 10% to about 80%, more typically 
from about 20% to about 70%, and most typically at about 
64.82%. The modi?ed potato starch primarily provides 
crispness to the coated composition. It is presently believed 
that any starch may be utiliZed in the coating composition of 
the present invention including corn starch, potato starch, 
tapioca starch, Wheat starch or a mixture thereof, but potato 
starch is preferred. 

[0045] Additionally, the coating composition of the 
present invention typically includes a ?our or other crispness 
enhancer(s). The ?our utiliZed may include Wheat ?our, rice 
?our, corn ?our, potato ?our, or any other commercially 
acceptable ?our; hoWever, rice ?our is most typically used. 
The ?our is believed to provide ?lm-forming functionality 
and crispness to the coating composition. The ?our of the 
coating composition is typically present in the amount of 
from about 1% to about 40%, 10% to about 30%, and most 
typically at about 19.03%. Rice ?our is typically utiliZed 
because it Works synergistically With the dextrin to enhance 
crispness and ?lm formation. 

[0046] The coating composition also typically includes a 
dextrin. The dextrin utiliZed may include a corn dextrin, a 
tapioca dextrin, a potato dextrin, any other commercially 
acceptable dextrin or mixtures thereof; hoWever, corn dex 
trin is most typically used in this embodiment. This coating 
composition of the present invention may include corn 
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dextrin in an amount of from about 1% to about 30%, more 
typically from about 5% to about 20%, and most typically 
about 10%. 

[0047] Flavor enhancers incorporated into the present 
invention may include sugar, salt, mixtures thereof or other 
?avor enhancers. Typically, salt and sugar are included as 
?avor enhancers in this coating composition. Salt is gener 
ally included in an amount of from about 1% to about 5%, 
more typically at about 2% to about 4%, and most typically 
at about 3.75%. Sugar is typically included in this embodi 
ment in an amount of from about 0.5% to about 5%, more 
typically from about 1% to about 4%, and most typically at 
about 2%. Both the salt and sugar may be purchased from 
any knoWn salt or sugar manufacturer and/or distributor. 

[0048] This composition of the present invention may also 
include a viscosity enhancer(s) or other stabiliZers. The 
viscosity enhancer(s) and similar stabiliZers include, but are 
not limited to, xanthan gum, guar gum, CMC (carboxym 
ethylcellulose) or mixtures thereof. More typically, the coat 
ing composition includes a xanthan gum. The viscosity 
enhancer(s) may be present in the coating composition in the 
amount of from about 0% to about 3%, more typically from 
about 0.5% to about 1%, and most typically at about 0.15%. 

[0049] The coating composition may also include addi 
tional ?llers. Fillers suitable for use in the present invention 
include, but are not limited to, corn syrup solids. Corn syrup 
solids are generally present in this composition in an amount 
of from about 0.1% to about 5%, more typically from about 
0.2% to about 2%, and most typically at about 0.25%. Corn 
syrup solids or other ?llers suitable for use in the present 
invention may be purchased from any knoWn supplier of 
food product ?llers. 

WET SLURRY COATING COMPOSITIONS FOR 
CEREAL PIECES—EXAMPLES 5-10 

[0050] In coating composition examples 5-10, typically 
about 100% of the coating composition includes a starch (or 
mixtures of starches), any variety of dextrins that may 
further be chemically or physically modi?ed, or a combi 
nation thereof. KnoWn ?llers and/or Water generally make 
up the remainder of the coating compositions. 

Example 5 

Coating Composition Including PregelatiniZed 
Wheat Starch 

[0051] This embodiment of the present invention includes 
a pregelatiniZed Wheat starch and optionally knoWn ?llers 
and/or Water. The pregelatiniZed Wheat starch of the present 
embodiment may be a modi?ed or unmodi?ed pregelati 
niZed Wheat starch. HoWever, an unmodi?ed, pregelatiniZed 
Wheat starch is typically utiliZed. Typically, the coating 
compositions employing pregelatiniZed Wheat starch as the 
primarily component have a pickup of from about 1% to 
about 40%, more typically from about 5% to about 35%, and 
most typically from about 8% to about 25%. One such 
unmodi?ed, pregelatiniZed Wheat starch suitable for this 
embodiment of the present invention is PREGEL#10TM, 
Which is available from MidWest Grain Products of Atchi 
son, Kans. 
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Example 6 

Coating Composition Including Modi?ed Corn 
Starch 

[0052] Yet another embodiment of the coating composi 
tion of the present invention includes a coating composition 
containing a modi?ed corn starch and optionally knoWn 
?llers and/or Water. Typically, the corn starch may be 
modi?ed (chemically or physically) by any industrially 
acceptable modi?cation means, including, but not limited to, 
crosslinking, oxidation, acetylation and/or substitution. 
Such modi?ed corn starches are typically high amylose corn 
starches. Typically, high amylose corn starches are those 
corn starches generally having 35% or greater amylose 
content. Coating compositions employing modi?ed high 
amylose corn starch as the primary component typically 
have a pickup percentage of from about 1% to about 20%, 
more typically from about 5% to about 15%, and most 
typically about 9.5%. One such acetylated high amylose 
corn starch suitable for use in this embodiment of the present 
invention is CRISP FILM®, Which is available from 
National Starch and Chemical Co. of BridgeWater, N.J. 

Example 7 

Coating Composition Including a Blend of Corn 
Starch and Dextrin 

[0053] Another composition of the present invention 
includes a coating composition containing a blend of corn 
starch and dextrin. Optionally, knoWn ?llers and/or Water 
may also be included in the coating composition. The corn 
starch is typically a high amylose corn starch. The dextrin in 
such a blend may be any dextrin, including, but not limited 
to, a tapioca dextrin, a corn dextrin, a rice dextrin, a Wheat 
dextrin, or mixture thereof, hoWever, tapioca dextrin is most 
typically used and is generally preferred. One blend of a 
high amylose corn starch and tapioca dextrin suitable for use 
in the coating composition of this embodiment of the present 
invention includes CRISP COAT UCTM, Which is available 
from National Starch and Chemical Co. of BridgeWater, N]. 
This blend includes approximately 60% by Weight high 
amylose corn starch and approximately 40% tapioca dextrin. 
When a blend of a high amylose corn starch and tapioca 
dextrin is utiliZed in the coating composition of this embodi 
ment, the coating composition has a pickup of from about 
1% to about 30%, more typically from about 5% to about 
25%, and most typically about 8.9%. 

Example 8 

Coating Composition Including Dextrin 

[0054] Yet another embodiment of the present invention 
includes a coating composition containing dextrin and 
optionally knoWn ?llers and/or Water. The dextrin is typi 
cally a loW-solubility dextrin. The dextrin may be any 
dextrin including, but not limited to, a tapioca dextrin, a corn 
dextrin, a Wheat dextrin, a rice dextrin, or mixtures thereof, 
hoWever, tapioca dextrin is preferred. A tapioca dextrin 
suitable for use in this embodiment of the coating compo 
sition of the present invention is NATIONAL 0280TM, Which 
is available from National Starch and Chemical Co. of 
BridgeWater, N.J. When NATIONAL 0280TM is utiliZed in 
the coating composition of this embodiment, the coating 
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composition has a pickup of from about 1% to about 30%, 
more typically from about 5% to about 25%, and most 
typically about 9.7%. 

Example 9 

Coating Composition Including Unmodi?ed Corn 
Starch 

[0055] Another embodiment of the present invention 
includes a coating composition containing an unmodi?ed 
corn starch and optionally knoWn ?llers and/or Water. An 
unmodi?ed high amylose corn starch suitable for use in this 
embodiment of the present invention is HYLON® VII, 
available from National Starch and Chemical Co. of Bridge 
Water, N]. This unmodi?ed corn starch is typically a high 
amylose corn starch containing at least approximately 70% 
amylose. When an unmodi?ed high amylose corn starch is 
utiliZed in the coating composition of this embodiment, the 
coating composition typically has a pickup of from about 
1% to about 30%, more typically from about 5% to about 
25%, and most typically at about 11.4%. 

Example 10 

Coating Composition Including Acetylated 
Modi?ed Wheat Starch 

[0056] Yet another embodiment of the present invention 
includes a coating composition containing an modi?ed 
(typically by acetylation) Wheat starch and optionally knoWn 
?llers and/or Water. Typically, the Wheat starch may be 
modi?ed (chemically or physically) by any industrially 
acceptable modi?cation means, including, but not limited to, 
crosslinking and/or substitution. Typically, acetylated modi 
?ed Wheat starch is utiliZed. It contributes crispness and 
viscosity to the coating composition of the present inven 
tion. An acetylated modi?ed Wheat starch suitable for use in 
this embodiment of the present invention is M500TM, Which 
is available from MGP Ingredients, of Atchison, Kans. 
When an acetylated modi?ed Wheat starch is utiliZed in the 
coating composition of this embodiment, the coating com 
position typically has a pickup of from about 1% to about 
50%, more typically from about 5% to about 45%, and most 
typically at about 6.9%. 

Example 11 

Coating Composition Including A Wheat Starch 
And At Least One Modi?ed Corn Starch 

[0057] Another embodiment of the present invention 
includes a coating composition containing: a Wheat starch, 
typically a modi?ed Wheat starch; a modi?ed high amylose 
corn starch component; and a modi?ed crispness enhancer. 
The starch component is typically a modi?ed Wheat starch. 
Wheat starch is used to provide viscosity, crispness and 
?lm-formation. The Wheat starch also improves the adhesion 
of the coating to the external surface of the cereal pieces. 
The Wheat starch component is typically a modi?ed Wheat 
starch, most typically an oxidiZed and substituted Wheat 
starch. The modi?ed Wheat starch is typically substituted 
Within the ranges of from about 0.01% to about 1%; hoW 
ever, the more typical substitution level is about 0.1%. One 
modi?ed Wheat starch useful in the coating composition of 
the present invention is MIDSOL 35TM (an oxidiZed and 
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substituted (by acetylation) Wheat starch), Which may be 
purchased from MidWest Grain Products of Atchison, Kans. 

[0058] The coating composition of this Example also 
typically includes a modi?ed high amylose corn starch. 
Generally, high amylose corn starches are those corn 
starches generally having 35% or greater amylose content. 
Coating compositions employing modi?ed high amylose 
corn starch as the primary component. One such modi?ed 
high amylose corn starch suitable for use in this embodiment 
of the present invention is CRISP FILM®, Which is avail 
able from National Starch and Chemical Co. of Bridgewater, 
NJ. 

[0059] The coating composition of this Example also 
typically includes a crispness enhancer. One such crispness 
enhancer suitable for use in this embodiment of the present 
invention includes a starch-based crisping agent, typically 
an acetylated corn starch. 

[0060] The process for applying the coating composition 
of any of the previously discussed embodiments of the 
present invention (Examples 1-11) to the surface of a cereal 
piece may be achieved by any knoWn method for applying 
a slurry coating composition to a substrate including, but not 
limited to, spray coating, dunk/drip bath, or by a Waterfall 
application process. 

[0061] The Wet slurry coating compositions of the present 
invention are typically applied to the external surface of the 
cereal pieces after the cereal pieces have been formed by 
traditional processes, but can be applied to the surface of the 
formed cereal pieces prior to thermally processing the 
formed cereal pieces. In the typical process, after the cereal 
pieces have been at least partially coated, but typically 
substantially coated, With the slurry coating composition, the 
coated cereal pieces are thermally processed and subse 
quently dried. 

[0062] In one coating method, traditionally ?nished, pre 
viously thermally processed cereal pieces are placed in a 
tumbler, a cylindrical rotating drum that essentially tumbles 
ingredients together and/or coatings onto substrates. The 
tumbler is usually set on a loW speed (i.e. sloW). A ?ne spray 
of the slurry coating composition is then applied onto the 
tumbling cereal pieces. After stopping the tumbler, the 
coated cereal pieces are transferred to a Wire rack or tray, are 
thermally processed, subsequently dried if necessary to 
remove the added slurry moisture, and packaged either alone 
or With other food pieces for distribution. 

[0063] The folloWing is a more detailed discussion of 
some techniques some of the previously discussed coating 
compositions can be applied. 

[0064] Application Process for the Coating Compositions 
of Examples 1 and 8 

[0065] The object of these examples Was to prepare cereal 
pieces according to the present invention in a laboratory 
environment. Coatings produced according to Examples 1 
and 8 above are discussed in Table 1 beloW. The ingredients 
utiliZed in the coating composition in this application pro 
cess include a modi?ed Wheat starch, speci?cally MIDSOL 
35TM (Coating Composition—Example 1), a tapioca dextrin, 
speci?cally NATIONAL 0280TM (Coating Composition— 
Example 8), and a combination of a modi?ed Wheat starch 
and a tapioca dextrin (50/50 blend of Coating Composi 
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tion—Example 1 and Coating Composition—Example 8). 
Each of the three coating compositions Were mixed With 
Water to make slurries having 20% solids concentration. The 
slurries Were added to a one gallon garden sprayer, the 

garden sprayer Was pressurized and the noZZle Was adjusted 
to the ?nest spray possible. It is also possible to use an 
electric pressure sprayer With higher percent Wet batter 
solids to enable one to apply less total slurry Weight and 
achieve similar dry solids on the cereal pieces. 

[0066] Approximately 150 gm of CHEX® cereal pieces 
Were Weighed and placed inside a tumbler. The tumbler Was 
set on the loWest speed possible. The tumbler Was started 
and subsequently the slurry coating composition Was 
sprayed onto the tumbling pieces. The tumbler Was then 
stopped, the coated cereal pieces Were measured and 
recorded. The coated cereal pieces Were transferred onto a 
Wire rack or tray and placed in a dryer convection oven at 
approximately 250° F. (the temperature of the dryer for the 
coated cereal pieces is typically from about 150° F. to about 
400° F., more typically from about 200° F. to about 300° F., 
and most typically 250° The coated cereal pieces Were 
then dried. The drying time of the coated cereal pieces 
typically ranged from about 1 minute to about 20 minutes, 
more typically from about 4 minutes to about 8 minutes, and 
most typically about 6 minutes. 

TABLE 1 

Target Actual 
Dry Coating Coating % Dry Solid(s) 

Coating Weight Application Application Pickup 

Modi?ed Wheat 150 35 41.5 5.5 
starch 150 50 59 7.9 
(Example 1) 150 75 81 10.8 

150 100 115 15.3 
Tapioca dextrin 100 25 29 5.8 
(Example 8) 100 50 56 11.2 

100 75 81 16.2 
Combination of 100 25 32 6.4 
modi?ed Wheat 100 50 52 10.4 
starch and 100 75 75 15.0 
tapioca dextrin 
(50/50 blend) 

[0067] The modi?ed Wheat starch applied to the cereal 
pieces Was nearly invisible and is the preferred coating 
composition. HoWever, the tapioca dextrin coating compo 
sition is also suitable for use in the present invention, but 
may result in cereal pieces that are slightly tacky/sticky and 
have slight tooth packing When cheWed. 

[0068] Application of the Coating Compositions of 
Examples 1 and 3 

[0069] The same application process as utiliZed immedi 
ately above Was used herein and the dry Weight, Wet Weight 
and percent of dry solids pickup measured. Table 2 beloW 
shoWs the dry Weight of approximately 150 grams of 
CHEX® cereal pieces, the Wet Weight of the slurry coated 
cereal pieces and the percentage pickup of the Wet slurry by 
the cereal pieces. Each of the coating composition formulas 
Were mixed at 20% solids. 
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TABLE 2 

Dry 
Coating Wt. Wet Wt. % Dry Solid(s) Pickup 

Example 1 Coating 155 197 5.4 
Composition Product 
Example 1 Coating 153 200 6.1 
Composition Product 
Example 1 Coating 153 196 5.6 
Composition Product 
Example 1 Coating 153.7 197.6 5.7 
Composition Product — Average 
Example 3 Coating 154 185 4.0 
Composition Product 
Example 3 Coating 155 189 4.4 
Composition Product 
Example 3 Coating 152 188 4.7 
Composition Product 
Example 3 Coating 153.7 187.3 4.4 
Composition Product — Average 

[0070] Both formulas resulted in a nearly invisible coating 
When applied to the cereal pieces. 

[0071] Application Process for the Coating Compositions 
of Examples 1 and 5-10 

[0072] The coating composition of Examples 1 and 5-10 
Were applied using the same laboratory environment appli 
cation technique described under the subheading Applica 
tion Process for the Coating Compositions of Examples 1 
and 8. Similar to Table 2.above, Table 3 shoWs dry Weight, 
Wet Weight, and the percent solids pickup for cereal pieces. 
Table 3 shoWs the dry Weight of approximately 30 grams of 
cereal pieces, the Wet Weight of the slurry coated CHEX® 
cereal pieces, and the percentage pickup of the Wet slurry by 
the cereal pieces. 

TABLE 3 

Dry 
Coating Wt. Wet Wt. % Dry Solid(s) Pickup 

Example 1 Coating 31.5 49.0 11.1 
Composition Product 
Example 5 Coating 32.5 68 21.9 
Composition Product 
Example 5 Coating 29.5 42.5 8.8 
Composition Product 
Example 5 Coating 31 55.25 15.35 
Composition Product — Average 
Example 6 Coating 31.5 46.5 9.5 
Composition Product 
Example 7 Coating 30.5 44 8.9 
Composition Product 
Example 8 Coating 30.0 44.5 9.7 
Composition Product 
Example 9 Coating 32.5 51.0 11.4 
Composition Product 
Example 10 Coating 32.0 43 6.9 
Composition Product 

[0073] With the exception of the coating composition 
product of Example 1, all products shoWed some slight 
White dusting. The degree of dusting appears to be propor 
tional to the percentage of pickup. The coating composition 
product of Example 1 is a light tan color so it is nearly 
invisible on the cereal pieces. 

[0074] The folloWing crush test data for the coating com 
positions of Examples 1 and 5 -10 folloWs. The Cereal/Snack 
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Piece Crush Test used for testing the increased resistance to 
breakage of the coated cereal pieces is described below: 

[0075] Equipment 
[0076] Digital balance (i.e. SARTORIUS® QS 

16000B) 
[0077] SANFORD® Super SHARPIE® Series No. 

33000, Black 

[0078] Method 

[0079] 1. Place cereal/snack piece horizontally on the 
balance platform. 

[0080] 2. Tare balance. 

[0081] 3. Pickup SHARPIE® or other force applying 
member or device and align vertically With the gray 
end in contact With the center of the cereal/snack 
pieces. 

[0082] 4. Watch the digital display as you sloWly 
apply doWnWard pressure With the SHARPIE®. 

[0083] 5. Note and record the highest Weight (force) 
in grams on the display before the cereal/snack 
pieces shatters. 

[0084] 6. Clean debris from balance platform. 

[0085] 7. Repeat procedure With at least ten coated 
cereal pieces. 

[0086] 8. Report average and range for the recorded 
values. 

[0087] Generally, the cereal pieces coated With the modi 
?ed Wheat starch slurry coating composition Were substan 
tially more resistant to breakage than either the cereal pieces 
coated With the tapioca dextrin or the blend of modi?ed 
Wheat starch and the tapioca dextrin coating compositions, 
but all provided some improved resistance to breakage. 

[0088] Table 4 shoWs the grams shoWn on the digital scale 
at the time the cereal piece ?rst broke When force Was 
applied as discussed above regarding the Cereal/Snack Piece 
Crush Test. In particular, the table shoWs the grams dis 
played When cereal pieces coated With the control formula 
and cereal pieces coated With coating composition products 
of Examples 5-6 broke. 

TABLE 4 

The Coating The Coating 
Composition Composition 

Control Product Product The Coating Composition 
(uncoated) of Example 1 of Example 5 Product of Example 6 

210 680 495 480 
140 590 380 620 
260 680 350 460 
320 650 525 460 
330 930 390 600 
240 480 460 400 

500 420 390 
860 390 500 
650 
530 
650 
690 
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[0089] As shoWn beloW, in Table 5, the matrix makeup of 
the coating composition and the dry solid(s) pickup percent 
age both effect the resistance to breakage of the cereal 
pieces. The coating compositions of Examples 1, 5 and 6 
each contain different coating ingredients. This demon 
strates that coated cereal pieces require greater force to 
crush/break them than required to crush/break the uncoated 
cereal pieces. Table 5 shoWs the average grams shoWn on the 
digital scale at the time the cereal pieces ?rst broke, as taken 
from Table 4. Table 5 also shoWs the average dry solid(s) 
pickup percentage for the coating compositions of Examples 
1 and 5-6. 

TABLE 5 

Control Example 1 Example 5 Example 6 

Average 250 658 410 456 
Percent Dry Solid(s) Pickup 0 11.1 6.9 2.2 

Dry Pickup % = [(grams of solution applied x % Wet batter solids of solu 
tion)/original Weight of cereal pieces] x 100 

[0090] Table 6 shoWs the grams measured at the time the 
cereal pieces ?rst broke according to the Cereal/Snack Piece 
Crush Test When the cereal pieces Were coated With the 
coating composition products of Examples 7-10. 

TABLE 6 

The Coating The Coating The Coating 
Composition Composition Composition 
Product of Product of Product The Coating Composition 
Example 7 Example 8 of Example 9 Product of Example 10 

480 560 440 400 
590 400 550 450 
590 560 340 410 
400 540 700 230 
750 740 730 640 
740 640 520 680 
670 740 650 540 
550 640 570 380 
650 420 260 

280 

[0091] Table 7 shoWs the average grams shoWn on the 
scale at the time the cereal pieces ?rst broke according to the 
Cereal/Snack Piece Crush Test (see Table 6). Table 7 also 
shoWs the average pickup percentage for the coating com 
positions of Examples 7-10 shoWn in Table 6. 

TABLE 7 

Example 7 Example 8 Example 9 Example 10 

Average grams 489 602 603 547 
measured at the time 
the cereal 
pieces ?rst broke 
Percent Dry 9.5 8.85 9.7 11.4 
Solid(s) Pickup 

Dry Pickup % = [(grams of solution applied x % Wbs of solution)/original 
Weight of cereal pieces] x 100 

[0092] Based on the crush test data and appearance, the 
coating composition product of Example 1 shoWed the best 
results. The coating composition products of Examples 7 
and 8 shoWed good resistance to breakage and the remaining 
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coating composition products of Examples 5-6 and 9-10 are 
also acceptable for use in the present invention. 

[0093] The following example demonstrates some of the 
properties of the extended boWl life achieved by coating 
cereal pieces With the coating composition of the present 
invention. 

[0094] A reduced moisture pickup and prolonged crisp 
ness Was achieved When CHEX® cereal pieces Were coated 
With the coating of the present invention and placed in boWls 
of 2% loW fat milk. This Example demonstrates coated 
CHEERIOS® cereal pieces also exhibit reduced moisture 
pickup and prolonged crispness. 

[0095] Coating Compositions Containing Modi?ed Wheat 
Starch At 20% and 35% Wet Batter Solids 

[0096] Aslurry of modi?ed Wheat starch at 35% Wet batter 
solids content and Water Was prepared. The slurry Was added 
to a poWer sprayer. A convection oven Was preheated to a 
temperature of 250° F. on loW fan speed. Subsequently, 
greater than 100 grams of toasted Whole grain oat cereal 
pieces Were placed in a stock pot and Weighed. The toasted 
Whole grain oat cereal pieces Were then sprayed for 3-4 
seconds With the slurry from the poWer sprayer. The cereal 
pieces Were then tossed by hand and sprayed again for about 
3-4 seconds. Again, the cereal pieces Were tossed by hand. 
This process Was continued until a preferred coating com 
position Weight on the cereal pieces Was achieved. This 
preferred coating composition Weight on the cereal pieces is 
equivalent to a dry coating material Weight range of from 
about 1% by Weight to 15% by Weight, hoWever about 7% 
by Weight is preferred. Once the desired degree of coating 
coverage is obtained, the Weight of the Wet slurry coated 
cereal pieces Was measured and recorded. The cereal pieces 
Were placed onto a Wire rack and the Wire rack Was trans 
ferred to a convection oven. The cereal pieces Were dried for 
6 minutes. Acontrol test Was also prepared Where the cereal 
pieces Were sprayed With Water only and subsequently dried. 

[0097] The pickup percentage of the coating composition 
by the cereal pieces Was measured and recorded. The Wet 
and dry coating pickup percentages are calculated according 
to the previously discussed calculation method. Table 8 
shoWs the coating composition of Example 1—Coating 
Composition Primarily Including a Modi?ed Wheat Starch. 
Table 8 further shoWs the Wet slurry coating percentage 
pickup, dry coating percentage pickup of the control coating 
composition, the modi?ed Wheat starch at 20% Wet batter 
solids and the modi?ed Wheat starch at 35% Wet batter solids 
(WBS) content. 

TABLE 8 

Dry Wt. Wet Wt. 
Test Percentage of Cereal of Cereal Wet Slurry Dry Coating 

Sample WBS Pieces Pieces % Pickup % Pickup 

1 20 150 191 27.3 5.5 
2 20 110 149 35.5 7.1 
3 35 110 150 36.4 12.7 
4 35 110 179.5 63.2 22.1 
5 Water only 110 139 — — 

[0098] Five separate and individual batches of CHEE 
RIOS® Were coated With the coating compositions accord 
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ing to the four test samples of Table 8. Each coated batch 
Was then tested to determine its boWl life according to the 
folloWing procedure. 
[0099] Approximately 15 grams of coated CHEERIOS® 
Were Weighed and placed in a small boWl. About 100 grams 
of milk (40-45° Was added to the small boWl containing 
the cereal pieces and stirred quickly to Wet all the pieces. 
The cereal Was alloWed to sit for the allotted time as can be 
seen in Tables 9-14. The cereal Was then drained in a 
colander. The drained cereal pieces Were then Weighed. 

[0100] Tables 10, 11, 13 and 14 shoW the dry Weight of the 
CHEERIOS® cereal pieces, the drained Weight of the Wet 
CHEERIOS® cereal pieces and the Weight percentage of 
milk absorbed by the CHEERIOS® cereal pieces at 1 
minute, 3 minutes and 5 minutes. The percentage of milk 
absorbed Was calculated by using the folloWing formula: 

(the drained Wt. Wet cereal pieces (g) — 

the dry Wt. cereal pieces(g)) 
the dry Wt. of the cereal pieces (g) ' 

[0101] Tables 12 and 15 shoW the average Weight percent 
age of milk absorbed at one minute, three minutes and ?ve 
minutes. Table 9 is a control group Which used uncoated 
cereal pieces. 

TABLE 9 

Control uncoated 

1 min 3 min 5 min 

Dry Weight 14.95 g 14.83 g 15.04 g 
Drained Weight 33.35 g 36.68 g 38.14 g 
Wt. percentage of milk 123.1% 147.3% 153.6% 
absorbed 

[0102] 

TABLE 10 

Test Sample 1 - Modi?ed Wheat Starch at 20% WBS Content 

1 min 3 min 5 min 

Dry Weight 15.09 g 15.24 g 15.49 g 
Drained Weight 28.37 g 30.58 g 33.88 g 
Wt. percentage of milk 88.0% 100.7% 118.7% 
absorbed 

[0103] 

TABLE 11 

Test Sample 2 - Modi?ed Wheat Starch at 20% WBS Content 

1 min 3 min 5 min 

Dry Weight 15.62 g 15.04 g 15.23 g 
Drained Weight 29.03 g 32.53 g 33.71 g 
Wt. percentage of milk 85.9% 
absorbed 

116.3% 121.3% 

[0104] The average Weight percentage of milk absorbed 
(from Tables 10-11) at one minute, three minutes, and ?ve 
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minutes When cereal pieces are coated With Modi?ed Wheat 
Starch at 20% Wet batter solids content is shoWn in Table 12 
below. 

TABLE 12 

1 min 3 min 5 min 

Average Wt. % milk 86.95% 108.5% 120% 
absorbed 

[0105] 

TABLE 13 

Test Sample 3 — Modi?ed Wheat Starch at 35% WBS Content 

1 min 3 min 5 min 

Dry Weight 15.33 g 14.86 g 14.97 g 
Drained Weight 29.71 g 31.72 g 32.71 g 
Wt. percentage of milk 93.8% 113.5% 118.5% 
absorbed 

[0106] 

TABLE 14 

Test Sample 4 — Modi?ed Wheat Starch at 35% WBS Content 

1 min 3 min 5 min 

Dry Weight 14.85 g 15.13 g 15.25 g 
Drained Weight 26.29 g 28.95 g 30.88 g 
Wt. percentage of milk 77.0% 91.3% 102.5% 
absorbed 

[0107] The average Weight percentage of milk absorbed 
(from Tables 13-14) at one minute, three minutes, and ?ve 
minutes When cereal pieces are coated With Modi?ed Wheat 
Starch at 35% Wet batter solids content is shoWn in Table 15 
beloW. 

TABLE 15 

1 min 3 min 5 min 

Average Wt. % milk 85.4% 102.4% 110.5% 
absorbed 

[0108] 

TABLE 16 

Test Sample 5 — Water Only Coating 

1 min 3 min 5 min 

Dry Weight 15.08 g 15.17 g 15.43 g 
Drained Weight 30.15 g 34.75 g 36.51 g 
Percentage of milk absorbed 99.9% 129.1% 136.6% 

[0109] While each modi?ed Wheat starch coating compo 
sition is suitable for use in the present invention, on average, 
the cereal pieces With the modi?ed Wheat starch coating 
composition having 35% Wet batter solids (WBS) content 
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absorbed less milk over time than the cereal pieces coated 
With the modi?ed Wheat starch having 20% Wet batter solids 
(WBS) content. 

[0110] Application Process for the Coating Compositions 
of Examples 7 and 11 

[0111] The coating compositions of Examples 7 and 11 
Were respectively applied to the exterior surface of cereal 
pieces via the folloWing process: 

[0112] 1) Preheat convection to approximately 250° 

[0113] 2) Prepare 500 grams of an aqueous slurry of 
the respective coating compositions at about 25% 
solids concentration; 

[0114] 3) Heat to desired temperature using a bench 
stirrer and a hot plate; 

[0115] 4) Transfer aqueous slurry into a sprayer; 

eig approximate y grams 0 cerea 0116 5 W ' h ' l 100 f 1 

pieces and place then on a perforated metal tray; 

[0117] 6) Spray a light coating of the aqueous slurry 
onto the cereal pieces; 

[0118] 7) Toss partially coated cereal pieces; 

[0119] 8) Repeat steps 6 and 7 until the desired 
coverage is attained; 

[0120] 9) Tare a clean perforated tray. Transfer the 
cereal pieces to this tray; 

[0121] 10) Record the Weight of the coated cereal 
pieces; 

[0122] 11) Place the coated cereal pieces in a con 
vection oven and bake/dry until the added Water 
from the aqueous slurry is removed; 

[0123] 12) Repeat steps 3-11 of all temperatures 
outlined in Table 15; 

[0124] 13) AlloW the samples to cool and then seal in 
one gallon freeZer storage bag; and 

[0125] 14) Evaluate after storage overnight. 

TABLE 17 

Table 17 beloW shoWs the dry Weight of approximately 100 grams of 
CHEERIOS ® cereal pieces, the Wet Weight of the slurry coated cereal 

pieces, the Weight of the coated cereal pieces after drying, the percentage 
pickup of the Wet slurry by the cereal pieces and the percentage of pickup 

of the dry coating by the cereal pieces. 

Slurry Weight 
temp after Wet % Dry % 

Clear Coat (O Dry Wt. Wet Wt. Drying Pickup Pickup 

Example 11 1350 F. 100.0 115.0 101.0 15.0% 3.8% 
coating 100.0 123.0 102.0 23.0% 5.8% 

composition 100.0 132.5 108.0 32.5% 8.1% 
Example 11 1500 F. 100.0 112.5 102.0 12.5 3.125 

coating 100.0 119.5 102.5 19.5 4.875 
composition 100.0 126.5 104.5 26.5 6.625 

100.0 134.5 109.0 34.5 8.625 

[0126] Separate and individual batches of CHEERIOS® 
and CHEX® cereal pieces Were coated With the coating 
compositions of Example 7 and 11. 
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[0127] Tables 18-23 show cereal pieces coated With either 
the coating of Example 7 (Tables 18 and 21) or Example 11 
(Tables 19, 20, 22 and 23). Tables 18-20 are CHEX® cereal 
pieces and Tables 21-23 are CHEERIOS® cereal pieces. The 
cereal pieces Were placed in milk for the time indicated on 
each respective chart. 

[0128] Tables 18-23 shoW the boWl life test results for the 
coating compositions of Examples 7 and 11. The following 
tests Were given a crispness rating taken from the folloWing 
numeric scale: 

[0129] 5=very crisp, close to texture of piece straight 
from the box, 

[0130] 4=crisper than control at 1 minute but not as 
good as straight from box 

[0131] 3=crispness equal to control product after 
being in milk for 1 minute 

[0132] 2=some crispness remaining but not as crisp 
as control after 1 minute 

[0133] 1=little to no crispness 

TABLE 18 

CHEX ® cereal pieces coated With the Example 7 coating 
composition @ 200° F. 

Minutes Control Test 1 Test 2 Test 3 Test 4 

1 5 5 5 5 5 
2 3 5 4 4 4 
3 2 5 4 3 3 3 
4 1 3 3 2 3 
5 1 1 1 2 
6 2 
7 1 

Results: 
Test 1 Clean and crisp 
Test 2 Crisp but slightly tooth-packing 
Test 3 Crisp but slightly tooth-packing 
Test 4 Crisp at ?rst bite, then slightly tough/chewy and very tooth-packing 

[0134] 

TABLE 19 

CHEX ® cereal pieces coated With the Example 11 coating 
composition @ 150° F. 

Minutes Control Test 1 Test 2 Test 3 Test 4 

1 5 5 5 5 5 
2 4 4 4 4 4 
3 3 3 3.5 4 4 
4 1 2 3 3 3 
5 1 2 2 3 
6 1.5 1.5 2 
7 1 1 1 

Results: 
Test 1 Clean and crisp 
Test 2 Clean and crisp 
Test 3 Crisp but slightly tooth-packing 
Test 4 Crunchy, tooth-packing, some blinding and clumping, too 
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[0135] 

TABLE 20 

CHEX ® cereal pieces coated With the Example 11 coating 
compo ition @ 135° F. 

Minutes Control Test 1 Test 2 Test 3 Test 4 

1 5 5 5 5 5 
2 3 5 4 4 4 
3 2 5 4 3 3 3 
4 1 3 3 2 3 
5 1 1 1 2 
6 2 
7 1 

Results: 
Test 1 Clean and crisp 
Test 2 Clean and crisp 
Test 3 Crisp but slightly tooth-packing 
Test 4 Crunchy, tooth-packing, some blinding and clumping, too 

[0136] Tables 21-23 shoW CHEERIOS® cereal pieces 
coated With either the coating of Example 7 or Example 11. 

TABLE 21 

CHEERIOS ® cereal pieces coated With the Example 7 coating 
compo ition @ 200° F. 

Minutes Test 1 Test 2 Test 3 Test 4 Control 

1 5 5 5 5 4 
2 3 4 5 5 3 
3 2 3.5 4 5 2 
4 1 3 4 4 2 
5 3 3 4 1.5 
6 2 3 4 1 
7 2 2 3 
8 1 2 3 
9 1 2 

10 2 
11 1 

Results: 
Test 1 Clean and crisp 
Test 2 Crisp but slightly tooth-packing 
Test 3 Crisp but moderately tooth-packing 
Test 4 Somewhat tough and very tooth-packing 

[0137] 

TABLE 22 

CHEERIOS ® cereal pieces coated With the Example 11 coating 
composition @ 150° F. 

Minutes Control Test 1 Test 2 Test 3 

1 5 5 5 5 
2 3 5 5 5 
3 2 4 5 5 
4 1 4 4 5 
5 3 4 4 
6 3 4 4 
7 2.5 3 3 
8 1 2 2.5 
9 2 2.5 

10 2 2 
11 1 1 

Results: 
Test 1 Clean and crisp 
Test 2 Clean but slightly tooth-packing 
Test 3 Very crisp but moderately tooth-packing 
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[0138] 

TABLE 23 

CHEERIOS ® cereal pieces coated with the Example 11 coating 
compo ition @ 135° F. 

Minutes Control Test 1 Test 2 Test 3 Test 4 

1 5 5 5 5 5 
2 3 4 5 5 5 
3 2 4 4 5 5 
4 1 3 4 4 4 
5 3 3 4 4 
6 3 3 4 4 
7 2 2 3 3 
8 1.5 1.5 2 2.5 
9 1 1 2 2 

1O 1 1 

Results: 
Test 1 Clean and crisp 
Test 2 Crisp but slightly tooth-packing 
Test 3 Very crisp but moderately tooth-packing 
Test 4 Very crisp but moderately tooth-packing 

[0139] As can be seen from the above Tables 18-23, each 
of the coated cereal pieces exhibited a crisp and/or very crisp 
texture when exposed up to as many as 10 minutes in liquid. 
The preferred application level for the coating compositions 
was approximately 6-7% in a dry solids basis. The coated 
CHEX® cereal pieces exhibited a bowl life of up to approxi 
mately 7 minutes and the coated CHEERIOS® cereal pieces 
exhibited a bowl life of up to approximately 11 minutes. 
Both of these are substantially longer bowl life than exhib 
ited by the uncoated cereal pieces. 

[0140] In the foregoing description, it will be readily 
appreciated by those skilled in the art that modi?cations may 
be made to the invention without departing from the con 
cepts disclosed herein. Such modi?cations are to be consid 
ered as included in the following claims, unless these claims 
by their language expressly state otherwise. 

The invention claimed is: 
1. A food substance, comprising: 

a cereal piece at least partially coated with a coating 
composition comprising a starch component, wherein 
the coating composition provides enhanced resistance 
to breakage for the cereal piece such that the at least 
partially coated cereal piece does not break until 
enough force is applied to the cereal piece to cause a 
balance to read greater than 400 grams using the 
Cereal/Snack Piece Crush Test. 

2. The food substance of claim 1, wherein the balance 
reads at least about 450 grams before the at least partially 
coated cereal piece breaks and wherein the coating is at least 
substantially invisible on the cereal piece when the at least 
partially coated cereal piece is in its ?nal form. 

3. The food substance of claim 1, wherein the coating 
composition comprises a wet slurry coating composition. 

4. The food substance of claim 3, wherein the starch 
component comprises a modi?ed wheat starch. 

5. The food substance of claim 4, wherein the wet slurry 
coating composition comprises from about 0.5% to about 
80% slurry solids and the modi?ed wheat starch comprises 
an oxidized and acetylated wheat starch. 

6. The food substance of claim 5, wherein the cereal 
pieces comprise a previously formed and thermally pro 
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cessed cereal piece and the slurry is applied to the cereal 
piece at a temperature of from about 35° F. to about 212° F. 

7. The food substance of claim 1, wherein the starch 
component comprises a high solubility dextrin and a modi 
?ed starch. 

8. The food substance of claim 7, wherein the coating 
composition comprises a dry particulate material when it is 
applied to the cereal piece and the coating composition 
consists essentially of a medium solubility or greater soluble 
dextrin and a modi?ed starch. 

9. The food substance of claim 3, wherein the starch 
component comprises a low-solubility dextrin. 

10. The food substance of claim 9, wherein the low 
solubility dextrin comprises a low solubility tapioca dextrin 
and the low solubility tapioca dextrin comprises at least 
about 100% of the coating composition. 

11. The food substance of claim 3, wherein the starch 
component comprises: 

at least one modi?ed wheat starch and at least one dextrin; 
and 

wherein the coating composition further comprises a 
leavening system, at least one sweetener, and at least 
one stabilizer. 

12. The food substance of claim 11, wherein the starch 
component comprises: 

from about 10% to about 70% modi?ed wheat starch and 
from about 5% to about 75% dextrin; and 

wherein the coating composition further comprises: 

from about 0.1% to about 10% leavening system; 

from about 0.1% to about 30% sweetener; and 

from about 0.1% to about 3% stabilizer. 
13. The food substance of claim 12, wherein the dextrin 

comprises a corn dextrin. 
14. The food substance of claim 13, wherein the leavening 

system comprises: 

from about 0% to about 5% sodium acid pyrophosphate; 
and 

from about 0% to about 5% sodium bicarbonate. 
15. The food substance of claim 14, wherein the stabilizer 

comprises xanthan gum. 
16. The food substance of claim 3, wherein the starch 

component comprises at least one dextrin component and at 
least one modi?ed corn starch component; and wherein the 
coating composition further comprises at least one sweet 
ener, at least one color developer, and at least one How agent. 

17. The food substance of claim 16, wherein the starch 
component comprises: 

from about 50% to about 99% dextrin component and 
from about 1% to about 50% starch component; and 

wherein the coating composition further comprises from 
about 0.1% to about 1% sweetener, from about 0.1% to 
about 0.5% color developer, and from about 0.001% to 
about 0.5% How agent. 

18. The food substance of claim 17, wherein the color 
developer comprises dextrose. 

19. The food substance of claim 18, wherein the How 
agent comprises monocalcium phosphate. 

20. The food substance of claim 3, wherein the starch 
component comprises: 
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at least one modi?ed Wheat starch and at least one corn 

deXtrin; and 

Wherein the coating composition further comprises at 
least one sWeetener, at least one leavening system, and 
at least one stabilizer. 

21. The food substance of claim 20, Wherein the starch 
component comprises from about 25% to about 95% modi 
?ed Wheat starch and from about 5% to about 75% corn 
deXtrin; and Wherein the coating composition further com 
prises from about 0.1% to about 30% sugar, from about 
0.1% to about 10% leavening system, and from about 0.1% 
to about 3% stabiliZer. 

22. The food substance of claim 21, Wherein the leavening 
system comprises: 

from about 0.1% to about 5% sodium acid pyrophosphate; 
and 

from about 0.1% to about 5% sodium bicarbonate. 
23. The food substance of claim 22, Wherein the stabiliZer 

comprises Xanthan gum. 
24. The food substance of claim 3, Wherein the starch 

component comprises a pregelatiniZed Wheat starch. 
25. The food substance of claim 24, Wherein the prege 

latiniZed Wheat starch comprises at least about 100% of the 
coating composition. 

26. The food substance of claim 3, Wherein the starch 
component comprises high amylose modi?ed corn starch. 

27. The food substance of claim 26, Wherein the high 
amylose acetylated corn starch comprises at least about 
100% of the coating composition. 

28. The food substance of claim 3, Wherein the starch 
component comprises a blend of tapioca deXtrin and corn 
starch having an amylose content of 70% or higher. 

29. The food substance of claim 28, Wherein the blend of 
tapioca deXtrin and high amylose corn starch comprises at 
least about 100% of the coating composition. 

30. The food substance of claim 3, Wherein the starch 
component comprises an unmodi?ed corn starch. 

31. The food substance of claim 30, Wherein the unmodi 
?ed corn starch comprises at least about 100% of the coating 
composition. 

32. The food substance of claim 3, Wherein the starch 
component comprises a modi?ed Wheat starch. 

33. The food substance of claim 32, Wherein the modi?ed 
Wheat starch comprises at least about 100% of the coating 
composition. 

34. A method of making a cereal piece comprising the 
steps of: 

providing cereal pieces and a coating composition com 
prising a starch component; 

applying the coating composition to the cereal pieces; and 

drying the cereal pieces, Wherein the coating composition 
enhances the cereal pieces ability to resist breakage 
such that the cereal piece Will not break until enough 
force is applied using the Cereal/Snack Piece Crush 
Test that the digital balance reads greater than about 
400 grams and Wherein the coating is at least substan 
tially invisible When the at least partially coated cereal 
piece is in its ?nal form. 

35. The method of claim 34, Wherein the coating com 
position comprises a Wet slurry. 
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36. The method of claim 34, Wherein the starch compo 
nent comprises a ?rst starch component comprising a deX 
trin. 

37. The method of claim 36, Wherein the digital balance 
reads at least about 450 grams as measured by the Cereal/ 
Snack Piece Crush Test prior to the at least partially coated 
cereal piece. 

38. The method of claim 36, Wherein the coating com 
position comprises dry particulate material and further com 
prises a second starch component. 

39. The method of claim 38, Wherein the coating com 
position Wherein the deXtrin consists essentially of a high 
solubility tapioca deXtrin and the second starch component 
consists essentially of a modi?ed Wheat starch. 

40. The method of claim 39, further comprises the step of 
hydrating the dry particulate material coating previously 
applied to the cereal piece using a spray of Water and 
Wherein the cereal pieces are dried Within at least about 20 
seconds after the coating composition is hydrated. 

41. The method of claim 38, further comprises the step of 
hydrating the dry particulate material coating previously 
applied to the cereal piece using a spray of Water and 
Wherein the cereal pieces are dried Within at least about 20 
seconds after the coating composition is hydrated. 

42. A food substance, comprising: 

a cereal piece at least partially coated With a dry coating 
composition comprising a high-solubility deXtrin and a 
modi?ed starch, Wherein less than about 125 percent by 
Weight of milk is absorbed into or onto the cereal piece 
after 5 minutes. 

43. A food substance, comprising: 

a cereal piece at least partially coated With a coating 
composition comprising a starch component, Wherein 
the cereal piece absorbs at least about 20% less ?uid 
over a given time period an otherWise identical, 
uncoated cereal piece. 

44. The method of making a coated cereal piece compris 
ing: 

providing a previously processed and ?nished cereal piece 
and a dry particulate coating composition comprising a 
high-solubility deXtrin and a modi?ed Wheat starch; 

applying the dry particulate coating composition to the 
cereal piece to at least partially coat the cereal piece; 

hydrating the dry particulate coated cereal piece With an 
amount of Water suf?cient to solubiliZe the deXtrin; 

drying the cereal piece after hydrating the dry particulate 
coated cereal piece. 

45. The method of claim 44, Wherein the cereal pieces are 
dried Within about 20 seconds or less after the at least 
partially coated cereal piece is hydrated. 

46. The method of claim 44, Wherein the high-solubility 
deXtrin comprises a high-solubility tapioca deXtrin. 

47. The method of claim 46, Wherein the modi?ed Wheat 
starch comprises an oXidiZed Wheat starch. 

48. The method of claim 44, Wherein the modi?ed Wheat 
starch comprises an oXidiZed Wheat starch. 

* * * * * 


