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COLORED JELLY~TYPE SUBSTANCE,
METHOD OF PREPARATION, AND COMPOSITION
CONTAINING SAME
This is a continuation-In-Part of a copending U.S.

Patent Application filed on January 27, 1995 entitled Colored

* Jelly-Type Substance, Method of Preparation, and COmposition

Containing Same.
Eield of the Invention

This invention relates generally to Jjelly-type
substances and in particular, to a colored jelly-type substance
that can be incorporated into liquid compositions.

Background of the Invention

Jelly drinks have been known for a long time. For
example, Black Grass jelly drink is a traditional Chinese jelly
drink. This led to the idea that pieces or bits of a jelly-type
substance could be used in a liguid composition to give eye
appeal, texture and other aesthetic advantages.

Jelly-type substances of the type referred tc herein
are hydrated hydrocolloids'fhat can be iﬁcorporated into liquid
compositions. In particuler, liquid beveragee are generxrally
acidic and usually have a pH between about 2.5 and 6.0.

Japanese Patent Applicatlon No. 03130061 filed on June
3, 1991 d;scloses manufacturxng methods for gel-contaxnzng acldlc
cold beverages. The gel particles disclosed therein are
transparent and are suspended, for example, in a fruit juice
beverage of a coffee drink. _ |

It is difficult to color 3jelly-type substances that
are to be incorporated into heverages because the color leaches
into the surrounding liquid. .Specifically, water soluble colors
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that might be used to color jelly-type substances will leach out
into the surrounding beverage at an aéidic pK.' Since the only
artificial colors that afe permitted for general use in the food
industry in the ﬁnited States are water solublé, artificial
colors are not useful for colofihg jelly-type substances.

Lake colors are-water soluble colors that have beén
precipitated onto an ﬁluminum hydroxide support and are generally
considered to be water-insplublg.. However, lake colors are only
water-insoiuble at a neutral pH. At a low pH, such as that found
in most beverajes, the alumina dissolves and the water soluble
color diffuses into thé sﬁrréunding liquid beverage.

It would, thgrefore;lbe desiréble to incorporate a
stable color into'a'jelly-typ; substénce so that the jelly-type
substance can be incbrporﬁted into a liquid composition at an
acidic pﬁ.. | _ _

1t is a goal of the invention to provide colored jelly-
type substances.

| It is another goal'of the invention to provide colored
jelly-type subétances that'.cani be .incorpbrated into 1ligquiad
compositions. | ._. | _

It is a further goal of the invention to provide
colored.jelly—type.substﬁnceé whefein the color is stable when
the substance is incorpbrated into a liquia composition having

an acidic pH.

Still other goals and advantages of the invention will

'in part be obvious and will in part be apparent from the

specification.
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Sumpary of the Invention
Generally ' speaking, .a_ Jelly-type .substance
incorporating a water-insoluble color is provided. The colored
jelly-type substance can be incorporated in a liguid compos;tion
having an acidic pH between about 2 5 and 6. o and the colors will
remain incorporated in the jelly-type substance. A liquid

" composition including these jelly-type substances and a method

 for incorporating the water-insoluhle colors in the jelly—type

substance are also provided. |

The invention accordingly conprises.the compositions
possessing the features, properties, and the relation of
components, along wzth the several steps and the relation of one
or more of such steps with respect to each of the others, which
are exemplified in the following detailed disclosure, and the
scope of the invention will be indicated in the claims.

Detailed I ioti r £ of 1 Embodi

The present invention relates to jelly-type substances
incorporating water-insoluble colors. As used herein, the term
"jelly-type substance" is used in a broad sense to refer toc any
hydrated hydrocolloid. Jelly-type substances that are useful for
incorporation into liquid compositions in accoroance with the
present invention are those that gel irreversihly.

Such jelly-type substances can be.prepared by mixing
water and a suitable gelling agent to form a liquid compogition.
The liquid composition can be gelled by heating and then cooling
the composition. Alternatively, the liquiqd conposition can be
gelled by reacting the compesition with mono~ or di-valent ions

such as calcium or sodium ions.
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The water must be potable and is present in an amount
between abgut 80% and 99.8% by weight of the substance.

Suitable gelling agents include, but are not limited
to, gellan gum, Xanthan gum, locust bean gum, pectin, alginates,
carragheenans, sta:chas; gelatin, and nixtures thereof. The
gelling agent is used in an amount between about 0.1% énd 5% by
weight of the substance, preferably between about 0.2% and 1% by
weight. 1In a preferfgd emquiment, gellan gum is used in an
aﬁount between about 0.1% ahd 0.5% by weight of the substance,
pieferably between about 0.2% and 0.4% by weight.

| Jelly-fype substances.prepared_using_gellan_gum are

soft and break up immediately in the mouth. In addition, such
substances arelpasteurizablé because the substance does not
redissolve on heating.__Fiﬁally, the texture of the jelly-type
substance can be altered by varying the proportions of other
gelling agents that are.used in addition to the gellan gum as
well as other componenté of the substance. _

bthgf water solﬁble éqmponents_that may be included in
the jelly-type substancé include, for example, sweeteners, acids,
ion_providers or buffers, seqpestrangs,_preservatives, and the
like. The texture of the jei;y—tfpe substance is a function of
the components of the.substqn;e ﬁnd their proportions and is
measured using stanQards of elasticity, brittleness, hardness,
modulus and cohesiveness. _

For example, carbohydrate sweeteners may be used to aid
in dispersioh of the_gel;}ng_agent.. In addition, the sweetener
can also weiqht the jellyftype su?stgncg so that pieces of the

substance do not float When incorporated into a liquid
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composition.

When sweeteners are utilized, the present invention
contemplates the inclusion of those sweeteners well known in the
art, including both natural and artificial sweeteners. Thus,
sweeteners may be chosen from the following non-limiting list:
sugars such as sucrose, glucose (corn syrup), dextrose, invert
sugar, fructose, and mixtures thereof. saccharine and its varlous
salts such as the sodium or oalcium salt, cyclamlc acid and its
various salts such as the sodium salt; the dxpeptide sweeteners
such as aspartame; dihydrochalcone; glycyrrhizin. Stevia
rebaudiana (Stevioside); and sugar alcohols such as sorbitol,
sorbitol syrup, mannitol, xylitol, and the like. .Aiso
contemplated as an addltional sweetener is the nonfermentahle
sugar substitute (hydrogenated starch hydrolysate) which is
described in U.S. Reissue Pat. No;:26;959. Also contemplated is
the synthetic sweetener 3,G-dihydro-é-methyl-l-i,z;Soxathiazin-4-
one-2,2-dioxide particularly the potassium {Acesulfane-x), sodium
and calcium salts thereof as described in German Patent No.
2,001,017.7. |

The sweetener can be used in solid or in dissolved form
and, when used, is generally present in an amount between about
0.1% and 20% by weight of the substance depending on the physical
properties of the jelly-type suhstance that are desired.

Acids can be selected from food approved organic acids.
For example, citric acid, maleic acid, tartaric acid, fumaric
acid, lactic acid, and mixtures thereof can be used. ‘When used,
the acid is present in an amount between about 0.05% and 0.5% by

weight of the substance, preferahly between about 0.1% and 0.25%
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by weight..

A buffer can be selected froﬁ food apbroved huffefinq
agents, including, for 'example;” sodium citrate, potassium
citrate, calcium acétate, and mixtures thereof. The bufter is
used in an amount between about 0;62% and 0.2% by weight of the
substance, preferably between about 0.05% and 0.1% by weight.

Sequéstrating'agents are ﬁSed when necessary to correct
ion imbalances that may be presént in the water. Such an ion
imbalance can cauée'difficulties'with'gellation such as a failure
of the liquid composition including water and gelllng agent to
gel or premature gelling of the compos1t10n.

A preservative such as sodium benzoate, potassium
sorbate, and mnixtures thereof is optionally used in the
substance. When used the preservative is present in an amount
up to 0.1% by weight.

In addition, a water-lhsoluble color is ﬁsed in the
preparatioﬁ of the jelly-type substance in éccordance with the
invention. Suitable water-lnsolublé colors include, but are not
limited to, annatto (yellow), dﬁfcuﬁin (yellow), beta-carotene
(yellow), carmine (red), and mlﬁtures thereof.

Suitable watef;insbluble colors also include colored
natural materials such as oleoresins and pigments. Exemplary
natural materials include, but éie not limited ﬁo, chlorophyll
(green), titanium diokide'(white), carbon black (black), cocoa
powder (brown), paprika (féd), sﬁinach (green), and mixtures
thereof. o o -

The water ihsoluble'colofé ére generally provided as

a suspension in water or other suitable ligquid media. oOther
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suitable medla 1nclude, but are not limited to, propylene glycol,
vegetable oil, ethyl alcohol,_and the like. In a preferred
embodimeuu, a suspeusion or emulsion having_between'about 1% and
10% by ueight'water;inseluble'coicr is used.

The fxnal amount of color is, of course, determined by
the flnal color of the Jelly-type substance that is desired and
man;pulaticn ot the amount of color required to achieve a desired
result can readlly_he accomplished by one skilled in the art.
In general, the amouut of cclcr will range between about 0.002%
and 1% by weight of_phe jelly-type substance depending on the
particular water—insoluble.color_that is used and the final color
that is desired._. | | | l_

Exemplary amounts of some of the water-insoluble colors
that would.be considered to give attractive colors would be
between about 0.01% and 0. 04% by weight of carmine based on the
total welght of the Jelly-type substance, between about 0.002%
and 0.02% by weignt of beta~carotene based on the total weight
of the jellf-like substance, and between about 0.6% and 1% by
weight of cocoe pouder based on the total weight of the jelly-
type substance. of ccufse, a lesser amount of the water-
insoluble color gives a lighter final cclor and a greater amount
of the water-insoluble color gives a darker final color.

| To prepare the colored jelly-type substance in
accordance with the invention, all of the dry materials, with the
exception of the color; are blended and added to the water. The
water and dry materiels are sti:red until a homogeneous
dispersion is formed; The tempereture of the dispersion is

raised to between about 160° and 190°F and maintained at that
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temperature.until the gum is fully hydrated. The solution will
be clear when the gum is fully hydrated.

| The water-insoluble color is added in liquid form. If
required, a suitable acid such as citric acid is added to bring
the pH to between about 3.5 and 4.0. The mixture is cooled to
between about 140° and 150°F, poured into a container, and
allowed to set. After the jelly-like substance has set, it can
be cut into any desired shape by conventional means that are well
known to those skilled in_the art. The cut jelly-like substance
can Se preserved by the addition of a preservative such as sodium
benzoate.

In an qlternatg_enhodiyent, the jelly-like substance
is prepared using excéss_huffer. This prevents the 1liquid
composition from gelling when it is cooled. The resulting liquid
composition is then gelled by contacting the composition with a
solution of a suitable mono- or di-valent salt such as calcium
chloride_or sodium_ch;o:i@g; In a further alternate embodiment,
tﬁe composition is gelled by contacting the composition with a
strong acid solution such as a 2% solution of citric acid in
ﬁater.

The cut pieces of jelly-like substance can be

incorporated in a_liquithpmposition_Qaving a pH between about

- 2.5 and 6 in an amount between about 1% and 10% by weight of the

composition, preferably in an amount between about 5% and 8% by

weight. The liquid composition can be hot or cold, carbonated

or non-carbonated!_a;gopqlic or. non-alcoholic, caffeinated or

non-caffeinated, clear 9; ;1ouqy._:suitab1e ligquid compositions

include, but are npt_limited to, soda, coffee, tea, beer, milk,
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mouthwash, "and the like. The jelly-like substance remains
discrete and retains its color '&uring and subseQuent to
processing of the liquid composition.

The following Examples are presented for purposes of

illustration only and are not to be construed in a limiting

- Sense.

Exanple 1

Nine hundred (900) mls. of cold water were measured
into a weighed gliss beaker. A dry blend of 80g granulated
sucrose, 4g gellan gum, lg sodium citrate, and 1g sodium benzoate

was prepared and slowly added to the water with agitation. When

all of the ingredients were suspended in the water, the

temperature was raised to 180°F with gentle stirring.

The liquid was maintained at 180°F for about 10 minutes
until visual inspection indicated that hydration of the gum was
complete. A s@speﬁsibn‘of 0.28g carmine powder in 5.32ml water
was added and the mixture was stirred until complete disﬁersion
of the color was achieved. The heat source was removed and the
beaker was cooled in a cold water bath until a temperature of
150°F was achieved. A solution of 1.7g anhydrous citric acid in
10ml water was added with agitation and the contents of the
beaker were brought up to 1000g with water. The resultant red
liquid was poured onto a flat smooth iﬁpervious surface fenced
at 44mm per side to a depth of approximately Smm.

' The red liquid was allowed to cool to ambient room
temperature and formed a jelly-type substance. The jelly~type
substance was cut into 5mm cubes using a suitable roller-cutter.

The resulting pieces of jelly-type substance were
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incorporatea into a non=carbonated beverage at a level of 5% by
weight. The beverage was botﬁled,_capped. and pasteurized at
180°F for ten (iO) minutgs and cooled.

Exnmnls_z . _

Nine hundfed and ninety-three (993) ml water were
measured into a suitable container. The water was agitated and
2g gellan gum together with 1.3g sodium citrate were added.
Agitation was continued until the gum was thoroughly dispersed.

Four (4) ml of a 0.7% suspension of beta-carotene in water was

- added and dispersed thoroughly.

The resulting orange-yellow liquid was heated to 120°F
1n'order to fully hydrate the gum and the liquid was cooled to
ambient room temperature, approximately 68°F. The liquid
remained mobile and was poured into a suitable burette for
producing small droplets. Droplets of a suitable size were
allowed to form and were dropped into an agitated bath of 1~-1/2%
calcium chloride solution. The droplets hardened into discrete
and easily handlable spheres on céntact with the calcium chloride
solution. The spheres were removed from the solution with a
suitable mesh, washed clean of surface calcium chloride, and used

in beverages as described in Example 1.

Example 3

Brown colored jelly spheres were prepared as described
in Example 2, except that 12g of a 50% slurry of cocoa powder

defatted was used in place of the beta-carotene in water.

10
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_— le 4
White jelly cubes were prepared as described in Example
1, except that a suspensibn%of 1.5§_titaniun dioxide in 8.5 ml

water was used in place of the carﬁine powdér;

It will thus be:séen that the goals set forth above,
among those made apparent. from the preceding description, are
efficiently attained and, since certain changes may be made in
carrying out the above process and in the composition set forth
without departing_fgom the spirit and scope of the invention, it
is intended that all matter contained-in the above description
and shown in the accompanying drawings shall be interpreted as
illustrative and not in a limiting sense.

| It is also to be understood that the following claims

are intended to cover all of the generic and specific features

~of the invention herein described and all statements of the scope

of the invention which, as a matter of language, might be said

to fall there between.

11
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WHAT IS CLAIMED ISt . | |

' - 1. A colored jelly-type substance that can be
incorporated into an a;idic liquiad compogition comprising:
water; a gelling agent} And, a waﬁer—insoluble color.

2. The colored jelly-type substance of claim 1 wherein
the water is présent in an amount between about 80% and 99.8% by
weight of the substance,

3. The colored jelly-type substance of claim 1 wherein
the gelling agent_is present in an amount between about 0.2% and
S%Iby weight of the substance.

4. 'The colored jelly-type substance of claim 1 wherein
the gelling agent is selected from the group consisting of gellan
gun, xanthan gum, locust bean gun, pectin, alginates,
carragheenans, starcﬁés, gelatin, and mixtures thereof.

5. The colored jelly-type substance of claim 1 wherein
the gelling agent is gellan gum.

6. The colored jelly—type substance of claim 1 wherein
the substance further iﬁcludes a sweetener.

| 7. The colored jelly-type substance of claim 6 wherein

the sweetener is present_in an amount between about 0.1% and 20%
by weight of.the substapqg.

| 8. Thé céiored.jelly-type substance of claim 6 wherein

the sweetener is selgcted”frpm the group consisting of sucrose,

glucose; dextroée. invert éuqar,_fructose, saccharine, saccharine

sodium salt, sacchariﬂé caicium salt, aspartame, dihydrochalcone,

glycyrrhizin, Stevia rebaudia, sorbitol, sorbitol syrup,

12
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mannitol, xylitol, hydrogenated starch hydrosylate, 3,6-dihydro-
é-methyl-1~1,2, 3-oxathiazin-4éehe-2 z;dioxide and its potassium
and sodium salts, and mixtures thereof.

9. The colored jelly—type suhstence ot claim 6 wherein

the sweetener is cane sugar.

lo. The colored jelly—type substance of claim 1
wherein the substance further includes a buffer.

11. The colored jelly-type substance of claim 10
wherein the buffer is present in an amount betweeh'ahout 0.02%
and 0.2% by weight. o |

12. The colored jelly;type substaﬁce of claim 10
wherein the buffer is selected from the group consisting of
sodium citrate, potassium'citrate; calcium acetate, and mixtures
thereof. | ' '

13. The colored jelly-type substance of claim 1
wherein the substance further includes a ﬁ:esefvative selected
from the group consistihg of sodium beezoate,.potassium sorbate,
and mixtures thereof.

14. The colored jelly-type substance of claim 13
wherein the preservative is used in an amount ﬁp to about 0.1%
by weight of the substance. -

15. The colored jelly—type substance of clalm 1
wherein the water-insoluble color is used in an amount between
about 0.002% and 1% by weight of the substance.

16. The colored jeliy-type substance of claim 1
wherein the water-insoluble color is selected from the group

consisting of annatto, curcumin, beta~carotene, carmine,

13
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chlorophyll, titanium dioxide, carbon black, cocoa powder,
paprika, épinach, and mixtures thereof.

o " 17. The colored jelly-type substance of claim 16
vherein the water-insoluple color is provided as a suspension in
a solvent seleéted from theléroup consisting of water, propylene
glycol, vegetable oil, ethyl alcohol, and mixtures thereof.

18. A method of prepa:ing a colored jelly-type
substﬁnce conprising: | _

' preparing a liquid composition including between
about 80% and 99.8% by wéighﬁ water and bgtween about 0.1% and
5% gelling agent; o

| heating the liqﬁid composition until the gelling
agent is fully hydrated to obtain a hgateQ liquid composition:
adding between about 0.002% and 1% by weight
water-insoluble color to the heated liquid composition to obtain
a color-containing liquid composition;

| gelling the color-containing liguid composition
to yield a colored jelly-type substaunce. _

' 19. The method of brepa_.ring a colored jelly-type
substance of claim 18 v)herein the water-insoluble color is
selected from the group consisting of annatto, curcumin, beta-
carotene, carmine,.chlorophyll, titanium dioxide, carbon black,
cocoa powder, paprika, spinach, and mixtures thereof.

20. The method of preparing a colored jelly~-type
substance of claim 18 wherein the liquid composition further
includes excess buffer selected from the group consisting of

sodium citrate, potassium citrate, calcium acetate, and mixtures

thereof.

24
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21. The method of pref:aring a colored jelly-type
substance of claim 20 wherein the coléréécntaining liguid
composition is gélléd'by contaéting tﬁe composition with a salt
selected from the éroup consisﬁihg of caicium chloride, sodium
chloride, and mixtures”thereéf,_

22.  The method of preﬁaring a coloréd jelly-type
substance of claim 20 wherein the liquid composition is gelled
by contacting the composition with citric acid.

23. A llquid'coﬁﬁositién.éomprising=-

an acidic liquid having a pH between 2.5 and 6.0; and,

a colored jelly-type substance including between about
80% and 99.8% by weight water, between about 0.1% and 5% by
weight gelling agent: and between about 0.002% and 1% by weight
water-insoluble color. | _

24. The liquid cbmposition_of claim 23 wherein the
gelling agent is gellan gum.

25. A liquia compoéition of claim.23 wherein the
water-insoluble color is selected from the group consisting of
annatto, curcumin, béta-carotené, carmine, chlorophyll, titanium
dioxide, carbon black, cocoa powdef, paprika, spinach, and

mixtures thereof.
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