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gum manufacturing process. Other hydrophobic materials such as high
molecular weight poly- This invention relates in general to chewing
vinyl acetate and styrene butadiene rubber are gum  compositions and, in
particular, to the        substantially insoluble in the food-grade
solvents improvement comprising a food-grade shellac    5    which are
required in encapsulating processes. encapsulant for solid particles of
high-potency     Applicant is unaware of any prior disclosure of sweetener
incorporated in chewing gum.              encapsulating materials which
have both of the As is well-known in the art, chewing gum
necessary qualities of being insoluble in chewing comprises a neutral and
tasteless masticatory       gum base yet sufficiently soluble in the food-
chewing gum base and one or more non-mas-   10   grade solvents used in
encapsulating processes. ticatory active ingredients mixed into the base.
As   According to the present invention there is used herein, it is the
high-potency sweetener       provided a chewing gum composition comprising
which determines flavor and taste characteristics   gum  base,
characterized by particles of high- of the gum. In addition, the chewing
gum may,       potency sweetener, and a food grade shellac and usually
does, contain water-soluble and    15   encapsulant surrounding said
particles of the usually sweet non-masticatory bulking agents, a
sweetener. coloring agent and a plasticizing agent, the latter   The
shellac encapsulant, which is hydrophobic employed to improve the texture
of the gum.         and insoluble in the gum base yet soluble in food-
Certain high-potency sweeteners benefit from       grade solvents such as
ethanol, provides a sub- equire encapsulation in order to achieve a    20
stantially impermeable coating for the high- gradual and controlled release
of the sweeteners     potency sweetener and achieves a controlled, during
chewing or to promote their stability in     gradual release of the
sweetener as the encapsul- chewing gum. For example, certain artificial
ant is broken down during chewing. sweeteners such as the dipeptide
sweetener            When used to coat dipeptide sweeteners, the aspartame
(L-spartyl-L-phenylalanine  methyl   25   shellac encapsulant substantially
maintains their ester) have been found to be excellent sugar
sweetness during storage of the chewing gum by substitutes in chewing gum.
However, the stab-       minimizing the degradation of the dipeptide ility
of artificial dipeptide sweeteners is a function  sweeteners to
diketopiperazine or their reaction of water activity, time, temperature and
pH.         with aldehydes in certain chewing gum flavors. Under
unfavorable conditions, aspartame spon-   30    In the present invention,
the chewing gum taneously converts to diketopiperazine with pro-
comprises any chewable and substantially water- portional loss of
sweetness. Aspartame also         insoluble gum base in an amount ranging
from degrades as the result of reactions with aldehydes   approximately 18%
to 99%, but preferably about present in certain flavors. In order to
maintain the  25%, by weight of the total chewing gum com- stability and
sweetness of aspartame in chewing    35   position. The gum base may
contain a calcium gum, it is necessary to reduce as fast as possible
carbonate filler instead of a talc filler even if the the exposure of the
aspartame to moisture, cer-      chewing gum composition comprises the
dipep- tain flavors and certain pH conditions.             tide sweetener
aspartame (L-aspartyl-L-pheny- Although the general technique of
encapsulat-      lalanine methyl ester, originally disclosed in U.S. ing
sweeteners is well-known, the proir art known    40    Patents No.
3,492,131 and 3,642,491) or food t- applicant does not teach satisfactory
encap-      acidulants. Although the calcium carbonate base [err] agents
for high-potency sweeteners. For      has better chewing characteristics
and is less example, U.S. Patent Nos. 4,122,195  and             expensive
than the talc base, prior to the present 4,139,639 disclose encapsulation
of aspratame in    invention, a talc base was in some cases preferred
Capsul dextrin and gum arabic. However, such    45   for use with aspartame
and acids because cal- encapsulants, which are hydrophilic and mois-
cium carbonate raises the gum pH and promotes ture-permeable, have been
found to be of only        degradation of the aspartame and neutralization
limited effectiveness in preventing the degrada-    of the acids; see, for
example, U.S. Patent No. tion of aspartame in chewing gum.
4,246,286 which covers gum products which are EP-A-24297 discloses an
aromatic product   50   substantially free of calcium  carbonate and for
chewing gum, candies and the like comprising     strongly basic
constituents in order to provide a a nucleus containing at least one aroma
or flavor-   storage-stable aspartame chewing gum. ing composition  and  at
least one organic            The chewing gum comprises particles of a high-
polymeric composition or natural resin.             potency sweetener and a
food-grade shellac While it would seem that hydrophobic encap-   55
encapsulant surrounding  said  particles. The sulating agents would provide
better impermea-      shellac encapsulation preferably is accomplished
bility and gradual release characteristics than     using a known fluidized
bed coating method or a hydrophilic coatings, applicant is unaware of any
known roller bed coating method, although other hydrophobic coatings which
have been success-       coating methods can be used. fully employed in the
past for high-potency    60     In the fluidized bed coating method,
particles of sweeteners for such in chewing gum. Most hyd-       the
high-potency sweetener are suspended in a rophobic materials which could be
used as encap-    stream  of pressurized air and sprayed with a sulants,
such as polyvinyl acetate, waxes and fats,  solution of the encapsulating
agent. When the are dissolved in the chewing gum base when they     ethanol
solvent for the shellac evaporates, a are mixed into the heated gum mass
during the    65   coated sweetener particle remains. The velocity 2  
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adjusted so that when the   and placed in a mixer. If coloring is desired,
it may desired coating level is reached, the weight of the  be added at
this point, followed by the bulking coated particle causes it to drop out
of the air   agent, if any, the shellac-encapsulated high- stream and into
a collecting bin.                  potency sweetener and the plasticizing
agent. In the roller bed coating method, particles of the    5    When the
chewing gum is removed from the sweetener are suspended in a solution of
the       mixer, the mixture is rolled or extruded, cut into encapsulating
agent and  its solvent. The        individual pieces, cooled and then
wrapped in a sweetener is not appreciably soluble in the        known
manner. solvent. The suspension is deposited on a heated, rotating drum;
the heat evaporates the solvent,  10   Example I leaving coated ingredient
particles which are       A sugarless chewing gum containing shellac-
scraped from the roller. This method can be        encapsulated aspartame
was made according to repeated in order to obtain thicker coatings, but
the following formulation: different solvent systems or more rapid roller
speeds must then be used to avoid re-dissolving   is
Percent of the encapsulant.                                 Ingredient
by weight The shellac encapsulant provides a moisture- impermeable
hydrophobic coating which is not       Gum base
27.00 soluble  in the chewing gum base, thereby afford-  Sorbitol powder
41.525 ing    ellent protection for the high-potency   20   70% sorbitol
solution          10.00 sweeteners, particularly dipeptide sweeteners
Mannitol powder                  12.00 which are sensitive to certain
moisture and pH     Peppermint flavor                 1.20 conditions and
aldehydes which may be present      Glycerine                        8.00
in the gum. At the same time, the shellac encap-   Color
0.025 sulant effects controlled, gradual release of the   25
Shellac-encapsulated       0.25 sweetener to achieve extended gum
sweeteness        aspartame and flavor. The sweetener in the chewing gum
comprises a     Example II high-potency sweetener, that is, one having a
A sugar chewing gum  containing shellac- sweetness greater than about
twenty times that of   30   encapsulated aspartame can be made according
sucrose. Such a sweetener may be aspartame,       to the following
formulation: saccharin, cyclamate, thaumatin, acesulfame K,
dihydrochalcones, or combinations thereof. A
Percent preferred sweetener is aspartame present in an      Ingredient
by weight amount ranging from about 0.025%  to about   35 2.0% by weight of
the gum composition. For this    Gum base                         20.00
artificial sweetener, the shellac encapsulating    Corn syrup
13.00 agent is present in an amount ranging from about   Sugar
64.75 5.0% to about 90.0%, but preferably about 25.0%    Glycerine
1.00 by weight of the aspartame.                  40   Peppermint flavor
1.00 The  chewing gum  optionally comprises a         Shellac-encapsulated
0.25 ct  .ng agent in a conventional amount of about     aspartame 0.1% to
about 2.0% by weight and a plasticizing agent in an amount of about 0.1% to
about 25%      Example III by weight of the gum composition. Liquid
flavors,   45  A chewing gum containing a shellac-encapsu- which are not
encapsulated, may also be included   lated food-grade acid and
shellac-encapsulated in the gum.
aspartame can be made according to the follow- The chewing gum may also
comprise a sweet,      ing formulation: water-soluble bulking agent
although non-caloric or low-calorie gums can be prepared by using no   50
Percent bulking agents or bulking agents which have little  Ingredient
by weight or no assimilable caloric value. For sugar gums, the bulking
agent may consist of dextrose, suc-    Gum base                        25
rose, maltose, dextrin, dried invert sugar, fruc-  Sorbitol powder
47.125 tose, levulose, galactose, corn syrup or corn   55   70% sorbitol
solution         12 syrup solids, or combinations thereof. For sugar-
Mannitol powder                  8 less gums, the bulking agent may
comprise Poly-    Glycerine                        6 dextrose (a
low-calorie carbohydrate manufac-      Color
0.025 tured by Pfizer) or a sugar alcohol such as sor-
Shellac-encapsulated             0.8 bitol, mannitol, xylitol, or
combinations thereof.   60  citric acid Such bulking agents are present in
an amount       Flavor                           0.8 ranging from about 30%
to about 80% by weight     Shellac-encapsulated              0.25 of the
entire chewing gum composition.              aspartame The chewing gum can
be manufactured in a conventional manner. First, the base is heated   65
In all of the foregoing examples, the shellac is 
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amountequal to 25.0% by weight of    gekennzeichnet, daR das Su~lungsmittel
durch each encapsulated active ingred int to provide an  Beschichtung mit
Walzen eingekapselt wird. impermeable, hydrophobic coating.
5.    Kaugummizusammensetzung       nach Anspruch 4, dadurch
gekennzeichnet, daR das Claims                                        5
SuBungsmittel ein DipeptidsuBungsmittel ist. 6.    Kaugummizusammensetzung
nach 1. A chewing gum  composition comprising         Anspruch 5, dadurch
gekennzeichnet, daR das gum base, characterized by particles of high-
Dipeptidsulungsmittel Aspartam ist. potency sweetener, and a food grade
shellac          7.    Kaugummizusammensetzung       nach encapsulant
surrounding said particles of the   t0   Anspruch 6, dadurch
gekennzeichnet, daR das sweetener.
Aspartam in einer Menge von etwa 0,025 bis etwa 2. The chewing gum
composition of claim 1,       2,0 Gew.%  der Gummizusammensetzung und
characterized in that the shellac encapsulant is   das Einkapselungsmittel
in einer Menge von etwa present in an amount of about 25.0% by weight of
5,0 bis etwa 90,0 Gew.% des Aspartams vorhan- the sweetener.
15   den ist. 3. The chewing gum composition of claim 1,         8.
Kaugummizusammensetzung        nach characterized in that sweetener is
encapsulated    Anspruch 7 dadurch gekennzeichnet, daB der by a fluidized
bed coating method.                 Schellack als Einkapselungsmittel in
einer Menge 4. The chewing gum composition of claim 1,       von etwa 25,0
Gew.% des Aspartams vorhanden characterized in that the sweetener is
encapsu-   20   ist. d by a roller bed coating method. -J. The chewing gum
composition of claim 4,        Revendications characterized in that the
sweetener is a dipeptide sweetener.
1. Composition de chewing gum comprenant 6. The chewing gum composition of
claim 5,   25   une gomme de base, caracterisee par des parti-
characterized in that the dipeptide sweetener is   cules d'un edulcorant de
grande force, et une aspartame.
gomme-laque d'enrobage de qualite alimentaire 7. The chewing gum
composition of claim 6,       entourant lesdites particules de
l'6dulcorant. characterized in that the aspartame is present in    2.
Composition de chewing-gum selon la reven- an amount ranging from about
0.025% to about   30   dication 1, caracterisee en ce que la gomme-laque
2.0% by weight of the gum composition and the      d'enrobage est pr6sente
3 raison d'environ 25,0% encapsulating agent is present in an amount
du poids de l'edulcorant. ranging from about 5.0% to about 90.0%  by
3. Composition de chewing-gum selon la reven- weight of the aspartame.
dication 1, caracterisee en ce que l'edulcorant est 8. The chewing gum
composition of claim 7    35   enrobe par un procede d'enrobage et lit
fluidise. characterized in that the shellac encapsulant is     4.
Composition de chewing gum selon la reven- present in an amount of about
25.0% by weight of   dication 1, caract6ris6e en ce que l'edulcorant est
the aspartame.                                     enrobe par un procede
d'enrobage en lit a rou- leaux. Patentansprfuche
40      5. Composition de chewing gum selon la reven- dication 4,
caracterisee en ce que l'edulcorant est 1. Kaugummizusammensetzung mit
einer aus         un dipeptide edulcorant. mmi bestehenden Grundmasse,
gekennzeich-          6. Composition de chewing gum selon la reven- ,iet
durch Teilchen aus einem starken Sulungs-      dication 5, caracterisee en
ce que le dipeptide mittel und durch Schellack als lebensmittelechtes   45
edulcorant est l'aspartame. Einkapselungsmittel, das  die  Teilchen  des
7. Composition de chewing-gum selon la reven- Sugungsmittels umgibt.
dication 6, caracterisee en ce que l'aspartame est 2.
Kaugummizusammensetzung       nach         pr6sent en une quantit6 comprise
entre environ Anspruch 1, dadurch gekennzeichnet, daR der        0,025 et
environ 2,0% par rapport au poids de la Schellack als Einkapselungsmittel
in einer Menge   so   composition de ia gomme et l'agent d'enrobage von
etwa 25,0 Gew.% des Su0ungsmittels vor-        est present en une quantite
comprise entre envi- handen ist.                                       ron
5,0 et environ 90,0% du poids de l'aspartame. 3.    Kaugummizusammensetzung
nach            8. Composition de chewing gum selon la reven- Anspruch 1,
dadurch gekennzeichnet, daB das        dication 7, caract6risee en ce que
la gomme-laque Sugungsmittel durch Wirbelschichtbeschichtung    ss
d'enrobage est presente en une quantite d'envi- eingekapselt wird.
ron 25,0% du poids de l'aspartame. 4.  Kaugummizusammensetzung,  dadurch 60
65 4    
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equal to 25.0% by weight of   gekennzeichnet, dal3 das SuOungsmittel durch
v each encapsulated active ingredient to provide an  Beschichtting met
Walzen eingekapselt wird. impermeable, hydrophobic coating.
5.    Kaugummizusammensetzung       nach Anspruch 4, dadurch
gekennzeichnet, daB das Claims                                        5
Suilungsmittel ein DipeptidsQlungsmittel ist. 6.    Kaugummizusammensetzung
nach 1. A chewing gum  composition comprising         Anspruch 5, dadurch
gekennzeichnet, daB das gum base, characterized by particles of high-
DipeptidsulBungsmittel Aspartam ist. potency sweetener, and a food grade
shellac         7.    Kaugummizusammensetzung       nach encapsulant
surrounding said particles of the   70   Anspruch 6, dadurch
gekennzeichnet, daB das sweetener.
Aspartam in einer Menge von etwa 0,025 bis etwa 2. The chewing gum
composition of claim 1,       2,0 Gew.%  der Gummizusammensetzung und
characterized in that the shellac encapsulant is   das Einkapselungsmittel
in einer Menge von etwa present in an amount of about 25.0% by weight of
5,0 bis etwa 90,0 Gew.% des Aspartams vorhan- the sweetener.
15   den ist. 3. The chewing gum composition of claim 1,         8.
Kaugummizusammensetzung    nach characterized in that sweetener is
encapsulated   Anspruch 7 dadurch gekennzeichnet, daB der by a fluidized
bed coating method.                 Schellack als Einkapselungsmittel in
einer Menge 4. The chewing gum composition of claim 1,       von etwa 25,0
Gew.% des Aspartams vorhanden characterized in that the sweetener is
encapsu-   20   ist. [err] by a roller bed coating method. [err] The
chewing gum composition of claim 4,       Revendications characterized in
that the sweetener is a dipeptide sweetener.
1. Composition de chewing gum comprenant 6. The chewing gum composition of
claim 5,   25   une gomme de base, caracterisee par des parti-
characterized in that the dipeptide sweetener is  cules d'un 6dulcorant de
grande force, et une aspartame.
gomme-laque d'enrobage de qualite alimentaire 7. The chewing gum
composition of claim 6,       entourant lesdites particules de
l'6dulcorant. characterized in that the aspartame is present in   2.
Composition de chewing-gum selon la reven- an amount ranging from about
0.025% to about   30   dication 1, caracterisee en ce que la gomme-laque
2.0% by weight of the gum composition and the      d'enrobage est presente
A raison d'environ 25,0% encapsulating agent is present in an amount
du poids de l'edulcorant. ranging from about 5.0% to about 90.0%  by
3. Composition de chewing-gum selon la reven- weight of the aspartame.
dication 1, caracteris6e en ce que l'dulcorant est 8. The chewing gum
composition of claim 7   35   enrobe par un procede d'enrobage et lit
fluidis6. characterized in that the shellac encapsulant is    4.
Composition de chewing gum selon la reven- present in an amount of about
25.0% by weight of  dication 1, caracterisee en ce que l'edulcorant est the
aspartame.                                    enrobe par un procede
d'enrobage en lit A rou- leaux. Patentanspruche
40     5. Composition de chewing gum selon la reven- dication 4,
caracterisee en ce que l'edulcorant est 1. Kaugummizusammensetzung mit
einer aus         un dipeptide 6dulcorant. )mmi bestehenden Grundmasse,
gekennzeich-         6. Composition de chewing gum selon la reven- iret
durch Teilchen aus einem starken SO1ungs-    dication 5, caracterisee en ce
que le dipeptide mittel und durch Schellack als lebensmittelechtes   45
edulcorant est l'aspartame. Einkapselungsmittel, das  die Teilchen  des
7. Composition de chewing-gum selon la reven- SuBungsmittels umgibt.
dication 6, caracterisee en ce que l'aspartame est 2.
Kaugummizusammensetzung      nach          present en une quantite comprise
entre environ Anspruch 1, dadurch gekennzeichnet, daB der       0,025 et
environ 2,0% par rapport au poids de la Schellack als Einkapselungsmittel
in einer Menge   50   composition de la gomme et l'agent d'enrobage von
etwa 25,0 Gew.% des SOBungsmittels vor-       est present en une quantite
comprise entre envi- handen ist.                                       ron
5,0 et environ 90,0% du poids de l'aspartame. 3.    Kaugummizusammensetzung
nach             8. Composition de chewing gum selon la reven- Anspruch 1,
dadurch gekennzeichnet, daB das       dication 7, caract6risee en ce que la
gomme-laque SuGungsmittel durch Wirbelschichtbeschichtung   65   d'enrobage
est presente en une quantit6 d'envi- eingekapselt wird.
ron 25,0% du poids de l'aspartame. 4.  Kaugummizusammensetzung,  dadurch 60
65 4 * C  L  M   S*    


