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The present invention is a method of increasing the flavor release of chewing gum using an alginate material, as well as the chewing
gum containing the alginate material and having increased flavor release. The increase in flavor release is obtained by incorporating the
alginate material in a powder form (without having been used as a coating material) directly into the chewing gum composition. The
alginate material is selected from the group consisting of sodium alginate, carrageenan from red seaweed, propylene glycol alginate, sodium
calcium alginate, ammonium alginate, calcium alginate and mixtures thereof.
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CHEWING GUM WITH INCREASED FLAVOR RELEASE
USING AN ALGINATE MATERIAL

FIELD OF THE INVENTION

This invention relates generally to chewing gum products and, in
particular, to chewing gum products which utilize an alginate material to

increase the flavor release in chewing gum compositions.

BACKGROUND OF THE, INVENTION

In prior art patents, sodium alginate, carrageenan, propylene glycol
alginate, and sodium calcium alginate, along with a variety of other
carbohydrate gums, are used as a film coating media for a variety of
encapsulated products and are disclosed with other water soluble gums as an
encapsulating media. Many prior art patents disclose sweeteners, flavors,
and other ingredients encapsulated with alginates and other carbohydrate
gums, and used in chewing gum to modify release of the encapsulated
material.

Chewing gum compositions typically include gum base, flavoring and
bulking and sweetening agents, as well as other optional ingredients such as
softeners and coloring. As gum is chewed for an extended period of time, the
taste sensation is reduced, thereby resulting in the impression that the gum
has lost most of its flavor. In reality, most of the criginal flavor, about 70 to
about 90 percent, is still present in the chewing gum. A need, therefore,
exists for'a method of increasing the amount of flavor released from chewing

gum compositions as they are chewed over a period of time.

SUMMARY OF THE INVENTION

According to the present invention, it has now been discovered that the
use of low levels of an alginate material selected from the group consisting of
sodium alginate, carrageenan from red seaweed, propyiene glycol alginate,
sodium calcium alginate, ammonium alginate, calcium alginate and mixtures

thereof in chewing gum increases the amount of flavor released from the
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chewing gum, resuiting in the impression of a stronger flavor. Analytical tests
have shown that levels of about 0.2 percent of one of these alginate materials
in mint-flavored gum significantly increases the release rate of menthol and
menthone. The result is a chewing gum product with a stronger mint flavor.
Also, the increase in the flavor release when one of the alginate materials is
used in chewing gum means that less flavor is needed to give the impression
of the usual flavor level.

The present Invention thus includes a chewing gum product having
increased flavor release comprising from about 5% to about 90% by weight
gum base; from about 5% to about 95% by weight bulking and sweetening
agents; from about 0. 1% to about 15% by weight flavor; and from about
0.01% to about 1% by weight of an alginate material selected from the group
consisting of sodium aiginate, carrageenan from red seaweed, propyiene
glycol alginate, sodium calcium alginate, ammonium alginate, calcium alginate
and mixtures thereof in a powder form. The present invention also includes a
method of increasing the release of flavor in chewing gum compositions
comprising the step of adding one of the alginate materials to the chewing
gum composition. Finally, the present invention includes a method of making
a chewing gum product having an increased flavor release comprising the
steps of forming a chewing gum composition comprising from about 5% to
about 90% gum base, from about 5% to 95% bulking and sweetening agents
and from about 0.1% to about 15% flavor, and adding from about 0.01% to
about 1% of an alginate material selected from the group consisting of sodium
alginate, carrageenan from red seaweed, propylene glycol alginate, sodium
calcium alginate, ammonium alginate, calcium alginate and mixtures thereof
in a powder form directly to the chewing gum composition.

The foregoing and other features and advantages will become
apparent from the following detailed description of the presently preferred

embodiments, when read in conjunction with the accompanying examples.
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED
EMBODIMENTS

As used herein, the term "chewing gum" includes all types of gum
compositions, including sugar and sugarless chewing gum, bubble gum and
the like.

All percentages used herein are weight percentages unless otherwise
specified.

in general, a chewing gum composition typically comprises a water-
soluble bulk portion, a water-insoluble chewable gum base portion and one or
more water-insoluble flavoring agents. The water-soluble portion dissipates
with a portion of the flavoring agent over a period of time during chewing. The
gum base portion is retained in the mouth throughout the chewing process.

The insoluble gum base generally includes elastomers, elastomer
plasticizers (resins), fats and oils, waxes, softeners and inorganic fillers. The
elastomers may include polyisobutylene, isobutylene-isoprene copolymer,
styrene butadiene rubber and natural latexes such as chicle. The resins may
include polyvinylacetate and terpene resins. Low molecular weight
polyvinylacetate is a preferred resin. Fats and oils may include tallow,
soybean and cottonseed oils, hydrogenated and partially hydrogenated
vegetable oils and cocoa butter. Commonly used waxes include paraffin,
microcrystalline and natural waxes such as beeswax, candellia, carnauba and
polyethylene wax. According to the preferred embodiment of the present
invention, the insoluble gum base constitutes between about 5 and about S0
percent by weight of the gum. More preferably the insoluble gum base
comprises between about 10 and about 50 percent by weight of the gum and
most preferably between about 20 and about 35 percent by weight of the
gum.

The gum base typically also includes a filler component. The filler
component may be calcium carbonate, magnesium carbonate, talc, dicalcium
phosphate and the like. The filler may constitute between about 5 and about
60 percent by weight of the gum base. Preferably, the filler comprises
between about 5 and about 50 percent by weight of the gum base.
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Gum bases typically aiso contain softeners, including gilycerol
monostearate and giycerol triacetate. Further, gum bases may aiso contain
optional ingredients such as antioxidants, colors and emulsifiers. The present
invention contemplates employing any commercially acceptable gum base.

The water-soluble portion of the chewing gum contains bulking and
sweetening agents. In sugar gums, sucrose is typically both the bulking agent
and the sweetening agent. Other sugar sweeteners include dextrose,
maltose, dried invert sugar, fructose, levulose, galactose, corn syrup solids,
glucose sugar and the like, alone or in combination. In sugariess gums, the
bulking and sweetening agents usually include sorbitol, mannitol, xylitol,
hydrogenated starch hydrolysates, mattitol and the like, alone or in
combination. The bulking and sweetening agents usually comprise from
about 30 to about 90 percent of the gum composition, and preferably from
about 50 to about 80 percent.

High-intensity sweeteners may also be present and are commonly
used with sugarless sweeteners. When used, high-intensity sweeteners
typically constitute from about 0.001 to about 5 percent by weight of the
chewing gum, preferably from about 0.01 to about 1 percent by weight of the
chewing gum. Typically, high-intensity sweeteners are at least twenty times
sweeter than sucrose. These may include, but are not limited to sucralose,
aspartame, salts of acesulfame, alitame, saccharin and its salts, cyclamic acid
and its salts, glycyrrhizin, dihydrochalcones, thaumatin, moneliin and the like,
alone or in combination.

The water-soluble portion of the chewing gum may further comprise
softeners, flavoring agents and combinations thereof. Softeners are added to
the chewing gum in order to optimize the chewability and mouth feel of the
gum. The softeners, which are also known as plasticizers or plasticizing
agents, generally constitute from about 0.5 to about 15 percent of the chewing
gum. Softeners contemplated by the present invention include glycerin,
lecithin and combinations thereof. Further, agueous sweetener solutions such

as those containing sorbito!, hydrogenated starch hydrolysates, corn syrup
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and combinations thereof may be used as softeners and binding agents in
chewing gum. '

The flavoring agent used in the gum may be present in an amount
within the range of from about 0.1 to about 15 percent by weight of the
chewing gum, preferably from about 0.2 to about 5 percent by weight of the
chewing gum and most preferably from about 0.5 to about 3 percent by weight
of the chewing gum. Flavoring agents may include essential oils, synthetic
flavors or mixtures thereof, including but not limited to oils derived from plants
and fruits such as citrus oils, fruit essences, peppermint oil, spearmint oil,
other mint oils, clove oil, oil of wintergreen, cinnamon, anise and the like.
Artificial flavoring agents and components are also contemplated for use in
chewing gums of the present invention. Those skilled in the art will recognize
that natural and artificial flavoring agents may be combined in any sensorally
acceptable fashion. All such flavors and flavor blends are contemplated by
the present invention. However, mint flavors appear to have the best
enhancement by use of the present invention and thus are preferred. Most
preferred is peppermint flavor. Peppermint flavor includes large amounts of
menthol and menthone. It is believed that other flavor components that are
polar in nature will also have their release enhanced by using the alginate
materials.

Optional ingredients such as colors, emulsifiers and pharmaceutical
agents may also be included in chewing gum.

in general, chewing gum is manufactured by sequentially adding the
various chewing gum ingredients to a commercially available mixer known in
the art. After the ingredients have been thoroughly mixed, the gum mass is
discharged from the mixer and shaped into the desired form by one of several
methods, including rolling into sheets and cutting into sticks, extruding into
chunks or casting into pellets.

Generally, the ingredients are mixed by first melting the gum base and
adding it to the running mixer. The base may also be melted in the mixer
itself. Color or emulsifiers may be added at this time. A softener such as

glycerin may also be added at this time, along with syrup and a portion of the
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bulking agent. Further portions of the bulking agent may then be added to the
mixer. The flavoring agent is typically added with the final portion of the
bulking agent. The entire mixing procedure typically takes form 5 to 15
minutes, but longer mixing may sometimes be required.

in practicing the present invention, an alginate material selected from
the group consisting of sodium alginate, carrageenan from red seaweed,
propylene glycol alginate, sodium calicium alginate, ammonium alginate,
calcium alginate and mixtures thereof is incorporated directly into the gum
composition in a powder form, as opposed to being used as an encapsulant
or an agglomerating agent for another gum ingredient. The addition of the
alginate material to chewing gum in this particular manner results in release of
some flavor components of the chewing gum more readily.

It has been discovered that when alginates are added to chewing gum
at a low level of about 0.02% to about 1.0%, preferably 0.1 to 0.5% and most
preferably 0.2%, some flavor components release more readily from gum as it
is chewed. Alginates appear to affect the base affinity for some flavor
ingredients and therefore modify the release rate. In gum formulas with and
without alginates (described below), six chemicals in natural peppermint oil
were analyzed during chewing release tests. Of these, menthol, menthone,
limonene, and menthyl acetate released more readily from gum containing
alginates, whereas alpha and beta pinene released more slowly from the
gum.

Initially, 38 experimental ingredients were screened in laboratory gum
samples. These ingredients included arabinogalactan, various carrageenans,
agar-agar, various gelatins, gellan gum, various methyi celluloses, ethyl
cellulose, various hydroxypropylmethy! celluloses, various pectins,
hydroxypropy! cellulose, microcrystalline celluloses, cellulose acetate, and
various types of alginates. Analysis for the six peppermint oil chemicals in
gum bolus after 20 minutes of chewing were compared to an analysis of gum
bolus after 20 minutes of chewing of a control gum without any additive. Six
of the gums demonstrated enhanced flavor release. These six gums each

contained one of the following ingredients:
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PROTANAL LF 10/60, sodium alginate from brown seaweed,
with a viscosity of 46.9 mPas for a 1% solution, from Pronova
Biopolymer, inc., 135 Commerce Way, Portsmouth, NH;
STAMERE HT, carrageenan from red seaweed, from Frutarom
Meer Corporation, North Bergen, NJ;

KELCOLOID LVF, propylene glycol aiginate, which can be
obtained from NutraSweet Kelco Co., San Diego, CA;
KELSET, self gelling sodium calcium alginate, which can be
obtained from NutraSweet Kelco Co.;

PROTAMON S, ammonium alginate from brown seaweed, with
a viscosity of 670 mPas for a 1% solution, from Pronova
Biopolymer, inc.; and

PROTANAL TXF 200, calcium alginate from brown seaweed,
with a viscosity of 292 mPas for a 1% solution, from Pronova

Biopolymer, inc.

Analysis of gum bolus after 40 minutes of chewing was run on these

six gums. Gums containing ingredients numbers 1-4 above showed

enhanced flavor release. The addition of STAMERE HT carrageenan from

red seaweed’ increased the level of menthol released out of the gum after 40

minutes by 33%, as well as increased the released levels of menthone by

36% and limonene by 34%. KELCOLOID LVF propyiene glycol alginate also

showed an increased level of flavor release. The level of menthol increased

by 24%, menthone by 49%, and limonene by 51% after 40 minutes of
chewing. PROTANAL LF 10/60 sodium alginate increased the level of

menthol released out of gum after 20 minutes by 53%, as well as increased

the release of menthone by 49%. KELSET sodium calcium alginate

' It is noted that other carrageenans of the initially tested 38 ingredients
were not found in these experiments to significantly increase flavor release. it
is possible that these other carrageenan materials did not provide the same
benefit because they were standardized with sugar.



WO 00/30466 PCT/US99/27030

increased the flavor release rate after 40 minutes of chewing, menthol by
23%, menthone by 31%, and limonene by 31%.

Sensory effects are aiso noted for these flavor release properties.

Flavors such as menthol, menthone, and eucalyptol give chewing gum its
5 characteristic cooling flavor properties. When these flavors are released more

easily, the sensory perception is that flavor is cooler and stronger. Menthol
also has some bitter properties that also become stronger to make
peppermint taste more bitter. As a result, the sensory impression is that
alginates give chewing gum a stronger flavor and that it has more flavor.

10 Analysis suggest that, in theory, more hydrophilic flavor components may be
released faster with these aiginates than hydrophobic flavor compounds.

A wide range of changes and modifications to the embodiments of the
invention described above will be apparent to persons skilled in the art. The
following examples are not to be construed as imposing limitations on the

15 invention, but are included merely to illustrate preferred embodiments.

The gum formulation used to evaluate all 38 of the various

carbohydrate test materials is the following:

Comparative Experimental

Example, % Examples, %
Base 19.70 19.70
Sugar 54.65 54.45
45.5 Be' Syrup 13.30 13.30
Dextrose Monohydrate 9.90 9.90
Glycerin 1.30 1.30
Peppermint Flavor 0.90 0.90
Lecithin 0.25 0.25
Test Material 0.20

20 Comparative and experimental gum samples were aged two weeks

before sensory evaluation and release studies were made. Bench level

sensory screening was done on the four samples that showed improved flavor
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release. Sensory results confirmed that the gums with the addition of
STAMERE HT carrageenan from red seaweed and KELCOLOID LVF
propylene glycol alginate demonstrated the highest level of flavor release.
Sensory results also confirmed that PROTANAL LF 10/60 sodium aiginate
demonstrated some increase in flavor release and KELSET sodium calcium
alginate had less flavor release, but all had more flavor release than the
comparison example.

Not wishing to be bound by theory, it is believed that since the
alginates and carrageenans are polar compounds compared to other gums
and cellulose derivatives, they are effective in releasing flavor compounds.
The flavor compounds that are released are the more polar flavors and may
become bound to the polar alginates and carrageenans and be released from
the non-polar gum base matrix.

It should be appreciated that the methods and compositions of the
present invention are capable of being incorporated in the form of a variety of
embodiments, only a few of which have been illustrated and described above.
The invention may be embodied in other forms without departing from its spirit
or essential characteristics. It will be appreciated that the addition of some
other ingredients, process steps, materials or components not specifically
included may have an adverse impact on the present invention. The best
mode of the invention may therefore exclude ingredients, process steps,
materials or components other than those listed above for inclusion or use in
the invention. However, the described embodiments are to be considered in a
respects 'onIy as illustrative and not restrictive, and the scope of the invention
is, therefore, indicated by the appended claims rather than by the foregoing
description. All changes which come within the meaning and range of

equivalency of the claims are to be embraced within their scope.
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WE CLAIM:
1. A chewing gum product having increased flavor release
comprising:

a) about 5% to about 90% by weight gum base;

b) about 5% to about 95% by weight bulking and
sweetening agents;

C) about 0.1% to about 15% by weight flavor; and

d) about 0.02% to about 1% by weight of an alginate
material selected from the group consisting of sodium alginate, carrageenan
from red seaweed, propylene glycol alginate, sodium calcium alginate,
ammonium alginate, caicium alginate and mixtures thereof, wherein said
alginate material is incorporated directly into the chewing gum composition in

a powder form.

2. The chewing gum product of claim 1 wherein the bulking and

sweetening agents comprise sugar and glucose syrup.

3. The chewing gum product of claim 1 wherein the flavor is a mint
flavor.

4. The chewing gum product of claim 3 wherein the mint flavor is
peppermint.

5. The chewing gum product of claim 1 wherein said alginate

material is sodium alginate from brown seaweed.

6. The chewing gum product of claim 1 wherein said alginate

material is ammonium alginate from brown seaweed.

7. The chewing gum product of claim 1 wherein said alginate

material is calcium alginate from brown seaweed.
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8. The chewing gum product of claim 1 wherein said alginate
material is present at a level of about 0.1 % to about 0.5% by weight of the

total gum product.

9. The chewing gum product of claim 1 wherein said alginate

material is present at a level of about 0.2% by weight of the total gum product.

10.  The chewing gum product of claim 1 wherein the chewing gum

product is a sugarless chewing gum.

11.  The chewing gum product of claim 10 wherein the flavor is a
mint flavor.

12.  The chewing gum product of claim 11 wherein the mint flavor is

peppermint.

13.  The chewing gum product of claim 12 wherein said aiginate
material is present at a level of about 0.1 % to about 0.5% by weight of the

total gum product.

14. The chewing gum product of claim 12 wherein said alginate

material is present at a level of about 0.2% by weight of the total gum product.

15.  The chewing gum product of claim 1 wherein the alginate
material is selected from the group consisting of sodium alginate,
carrageenan from red seaweed, propylene glycol alginate, sodium caicium

alginate and mixtures thereof.

16. A method of increasing the release of flavor in chewing gum
compositions comprising the step of adding an alginate material selected from
the group consisting of sodium alginate, carrageenan from red seaweed,
propylene glycol aiginate, sodium caicium alginate, ammonium alginate,
calcium alginate and mixtures thereof, in a powder form directly into the

chewing gum composition.



10

15

12

WO 00/30466 ’ PCT/US99/27030

17.  The method of claim 16 wherein the alginate material is selected
from the group consisting of sodium alginate, carrageenan from red seaweed,

propylene glycol alginate, sodium calcium alginate and mixtures thereof.

18. A method of making a chewing gum product with increased
flavor release comprising the steps of:

a) forming a chewing gum composition comprising from
about 5% to about 90% gum base, from about 5% to 95% bulking and
sweetening agents and from about 0.1% to about 15% flavor; and

b) adding from about 0.01% to about 1% of an alginate
material selected from the group consisting of sodium alginate, carrageenan
from red seaweed, propylene glycol alginate, sodium calcium alginate,
ammonium alginate, calcium alginate and mixtures thereof in a powder form

directly into the chewing gum composition.

19. The method of claim 18 wherein the alginate material is
selected from the group consisting of sodium alginate, carrageenan from red
seaweed, propylene glycol alginate, sodium calcium alginate and mixtures

thereof.
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