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IMPROVFD ALITAME STABILITY USING HYDROGENATFED
STARCH YYDROLYSATF SYRUPS

ABSTRACT
A comestible containing sweetening amounts of

Alitame is disclosed, into which is incorporated an
effective amount of hydrogenated starch hydrolysate
syfup, and/or from which is excluded glycerine, to
stabilize the Alitame against decomposition during
storage such that after storage at 85°F for eight
weeks, at least 40% of the originally present Alitame

has not degraded into non-sweetening decomposition

products.
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IMPROVFD ALITAMF STARILITV USING
HYDROGFNDTFD STARCH HYDROLYSATF SYRUPE
CROSS RFFFRENCE TC RFLATED_ FPPLICATION
This application is a continuation-in-part of
PCT Application ferial Mo. PCT/US89/01269, filed March
28, 1989, pubklished as %O 90/06061 on June 14, 1990,

incorporated herein by reference.

BACKGROUND OF THE INVENTION
The present invention relates to comestibles
sweetened with Alitame. More particularly, the
invention relates to chewing qﬁm containing Alitame
wherein the stability of the Alitame ie improved. :
" Alitame is a high—potency«sweetaner with a8 .« o o o ven o o

chemical composition of L-n-Aspartyl—N-(2,2,4,4—
tetramethy1-3—thietany1)—D-alaninamide hydrate. This
sweetener, which is not yet approved for use in food

products and chewing gum, is being considered by the

. FDA as a food additive. The manufacturer of Alitame is

the Pfizer Corporation of Groton, Connecticut. Alitame
is considered to be about 2000 times as sweet as sugar,
and 5 to 10 times as sweet as aspartame. Aspartame,
another dipeptide high-potency sweetener, is a well-
known comestible ingredient, but also has problems in
that it degrades in the presence of water, and is
especially unstable at pH's below 3 and above 5.

Several patents have discussed various procedures for
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preventing degradation of aspartame into non-sweetening
decomposition products. For example, U.S. Patent No.
4,738,854 suggests that comestible compositions such as
chewing gum containing unencapsulated aspartame may be
protected'aqainst moisture induced degradation by in-
cluding freely dispersed hydrogenated starch hydrolysate
(HSH) in the comestible. The patent suggests that pre-
ferably 7 to 15% HSH is used, and that 70 to 80% or
more of the aspartame is recoverable after 24 days of
storage at 105°F and 30% relative humidity. The patent
also states that liquid sorbitol, in lieu of HSH, does
not provide compositions in which the aspartame is vefy
stable over long periods of time.

Japanese Patent Application Publication 59-173066
discloses the use of various saccharides, including
hydrogenated starch hydrolysates, as providing an aspartame
stability effect in high water content food products.

'U.S. Patents Nos. 4,753,806 and 4,774,094
disclose the use of "cooked" HSH solutions to stabilize
aspartame and make a flexible gum. Other patents teach
the use of aspartame and HSH in chewing gum. For example,
PCT Application PC?/USB3/0173, published as WO 85,/01862
on May 9, 1985, (which appeérs to be the equivalent
disclosure of U.S. Patent No. 4,556,565) discloses the
use in sugarless gum of aspartame encapsulated with a
syrup which includes HSH.

U.S. Patent No. 4,208,431 diecloses a chewing .
gum which optionally includes both HSH and aspartame.

Alitame has been suggested for use in chewing
gum. Such use has been disclosed in several patents.
U.S. Patent No. 4,411,925 discloses simple addition of
Alitame in éum. U.S. Patent No. 4,536,396 discloses.
combinations of Alitame and Acesulfame K in foods
including chewing gum. These patents, however, do not
dkagugg{ﬁ{itéme stability.

7
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Alitame has been found to be relatively unstable
and susceptible to degradation in chewing gums containing
certain ingredients. This result was rather unexpected
since Alitame has been shown to be much more stable in
aqueous solutions than aspartame, and therefore, was
expected to be much more stable in chewing gum. It
would be considered a significant improvement to a chewing
gum or other comestible to have the Alitame used to
sweeten the comestible protected from such degradation.

SUMMARY OF THE INVENTION
It has been found that including an aqueous

HSH syrup in comestibles containing Alitame enhances

the stability of the Alitame with respect to the in-
gredients that cause Alitame degradation. It has also
been found that limiting the amount of glycerine used

in the comestible improves the Alitame stability. Thus
the present invention includes ingestibles comprising
sweetness imparting amounts of Alitame which also in-
cludes HSH in amounts, and/or limits glycerine to levels,
effective to stabilize the Alitame against decomposition
during storage of 85°F for eight weeks, whereby at least
a 20% increase of Alitame stability is obtained compared

to a similar formula without HSH or with glycerine.

DETAILED DESCRIPTION OF THE
INVENTION AND PREFERRED EMBODIMENTS

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

All percents used herein are weight percents
unless otherwise specified.

The hydrogenated starch hydrolysates may be
produced by catalytic hydrogenation of standard glucose
syrups (acid and/or enzyme converted) to the point where
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all the glucose end groups or the saccharides are reduced
to alcohols, that is, dextrose to sorbitol. The total
solids contents will usually range from about 65 to
about 80%, which solids are made of from about 4 to
about 70%, and preferably about 4 to about 20% sorbitol,
from about 8 to 65%, and preferably from about 20 to
about 65% hydrogenated disaccharides (that is, maltitol),
and 20 to B0% of the higher (2tri to hepta) hydrogenated
saccharides. The preferred hydrogenated starch hydroly-
sates contain from about 7 to about 45%, and preferably
about 15 to 45%, tri- to heptahydrogenated saccharides,
and from about 10 to about 35%, and preferably about 15
to 25%, hydrogenated saccharides higher than hepta.

Hydrogenated starch hydrolysate syrup is also
referred to in the literature as hydrogenated glucose
syrup, or by the trademark or tradename Lycasin polyol
or Lonza polyol. The term hydrogenated starch hydrolysate
(HSH) will be used herein to designate such material.

The hydrogenated starch hydrolysate is usually sold
commercially in the form of an aqueous solution having
a moisture content of about 20 to 35%.

In general, a chewing gum composition t&pically
comprises a water-soluble bulk portion, a water-insoluble
chewable gum base portion and typically 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 chew.

The insoluble gum base generally comprises
elastomers, resins, fats and oils, waxes, softeners and
inorganic fillers. Elastomers may include polyisobutylene,
isobutylene-isoprene copolymer and styrene butadiene
rubber, as well as natural latexes such as chicle.

Resins include polyvinylacetate and terpene resins.
Fats and oils may also be included in the gum base,
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including tallow, hydrogenated and partially hydrogen-
ated vegetable oils, and cocoa butter. Commonly employed
waxes include paraffin, microcrystalline and natural

waxes such as beeswax and carnauba. However, as discussed
, entitled
"Storage Stable Chewing Gum Containing Alitame" (Attorney
Case No. 1391-626) filed on the same date as the present

application and hereby incorporated by reference, waxes

in U.S. patent Application Serial No.

are not preferred in gums of the present invention.
According to the preferred embodiment of the present
invention, the insoluble gum base constitutes between
about 5 to about 95 percent by weight of the gum. More
preferably the insoluble gum base comprises between 10
and 50 percent by weight of the gum and most preferably
about 20 to 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 or the
like. 1f wax is used in the gum, the preferred filler

is talc, and calcium carbonate should be excluded. The

.filler may constitute between about 5 and .about 60 percent

by weight of the gum base. Preferably, the filler comprises
about 5 to about 50 percent by weight of the gum base.

Gum bases typically also contain softeners,
including glycerol monostearate and glycerol triacetate.
Further, gum bases may also contain optional ingredients
such as antioxidants, colors, and emulsifiers.

The water-soluble portion of the chewing gum
contains a bulking and sweetening agent. In sugar gums,
the bulking and sweetening agent is the same, sucrose.
In sugarless gums, the bulking and sweetening agents
usually include sorbitol and high potency sweeteners
like aspartame, or in this case, Alitame. The bulking

and sweetening agents usually comprise from about 30 to

RLERl
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about 90 percent of the gum composition, and preferably
about 50 to about B0 percent.

The water-soluble portion of the chewing gum
may further comprise softeners, other sweeteners, flavor-
ing agents and combinations thereof. Softeners are
added to the chewing gum in order to optimize the chew-~
ability and mouth feel of the gum. Softeners, also
known in the art as plasticizers or plasticizing agents,
generally constitute between about 0.5 to about 15.0
percent by weight of the chewing gum. Softeners con-
templated by the present invention include glycerin,
lecithin, and combinations thereof. Further, aqueous
sweetener solutions such as those containing sorbitol,
hydrogenated starch hydrolysates, corn syrup gnd com-
binations thereof may be used as softeners and binding
agents in gum. However, as discussed below, certain
ingredients used as softeners have been found to greatly
affect the stability of Alitame.

The flavor agent used in the gum may be present
in an amount within the range of from about 0.1 to about
10.0 weight percent and preferably from about 0.5 to
about 3.0 weight percent of the gum. The flavoring
agents may comprise essential oils, synthetic flavors,
or mixture thereof including, but not limited to, oils
derived from plants and fruits such as citrus oils,
fruit essences, peppermint oil, spearmint oil, clove
oil, oil of wintergreen, anise, and the like. Artificial
flavoring components are also contemplated for use in
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
blend. All such flavors and flavor blends are contemplated
by the present invention. However, some flavors may
cause degradation of the Alitame. See U.S. Patent
Application Serial No. 07/458,989, entitled "Improved
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Alitame Stability In Chewing Gum By Encapsulation”,

filed December 29, 1989, incorporated herein by reference.
Therefore, when producing storage stable gums sweetened
with unencapsulated Alitame, flaVors should be used

which do not cause Alitame degradation.

Optional ingredients such as colors, emulsifiers
and pharmaceutical agents may be added to the 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 such as by 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 also be added at this time. A softener
may also be added at this time, along with any syrup
used, and a portion of the 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 pro-
cedure typically takes from five to fifteen minutes,
but longer mixing times may sometimes be required.

Tests were done to compare the stability of
Alitame and aspartame. Although Alitame was used at a
much lower level than aspartame, since Alitame is five
to ten times sweeter than Aspartame, the rate of degradation
determined from the tests seemed to be the same in sugar
type gum formulations, independent of the sweetener
level. Results reported are the average from five ex-

periments on sugar gum using five different gum bases.



10

15

20

25

30

-8 Jud 7677

TABLE 1

% Of Original Sweetener Level Lost

Initial

Level 1 week 2 weeks 4 weeks 8 weeks
Aspartame 0.20% 2.7% 9.3% 10.8% 17.4%
Alitame 0.04% 3.2% 6.1% 12.8% 21.6%

‘These results indicate that Alitame has stability similar

to aspartame in sugar gum fcrmulations. However, tests
on sugarless gums suggested that alditols like sorbitol
and mannitol, and glycerine, might degrade Alitame. As
a result, several tests of Alitame in solution with
these common sugarless ingredients were conducted.

Tests 1-5 were carried out to see the effect
of sugar alcohols and glycerine upon Alitame. A 0.01%
Alitame aqueous solution was divided equally into 5
portions. In Tests 1-3, glycerine, sorbitol and mannitol
were individually added to one of the first three portions
in proportions of 5 parts sugar alcohol or glycerine
and 95 parts Alitame solution. In test 4, a 75/25 blend
of HSH (Lycasin)/glycerine was added to the fourth portion
in proportion of 5 parts of the blend and 95 parts Alitame

solution. JTn test 5, there was no addition of sugar

‘alcohecl. Next, each test sample was divided in half

and each half adjusted to a pH of either 5 or 7. Each
resnlting test sample was further divided in half again
and one half was stored at room temperature whlle the
second half was stored at 120°F. The Alitame stability
results are indicated in Table 11 below.
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TABLE I1

Percent Original Alitame Remaining After 12 Weeks

75F° 75°F 120°F 120°F
pH 5 pH 7 PH 5 pPH 7
Test 1 5% Glycerol 100 64 69 o*
Test 2 5% Sorbitol 100 100 75 O**
Test 3 5% Mannitol 100 94 80 0
Test 4 59 HSH/ 100 94 77 47
Glycerine blend
Test 5 Control 97 100 95 79

(Alitame Only)

* No Alitame detected at 6 weeks.
** No Alitame detected at 8 weeks.
Analysis of the results showed that, unexpectedly,
Alitame degraded at a much quicker rate in solutions of
sugar alcohols and glycerine than solutions not containing
these compounds, and that glycerine and, to a slightly
lesser extent, the low molecular weight sugar alcohols
sorbitol and mannitol seemed to particularly cause Alitame
degradation. Also, the HSH appeared to slow Alitame
degradation, considering the presence of glycerine in
test 4.
Based on the above information, the following

gum formulations were made:

A(%) B(%) C(%) D(%)
Base 25.5 25.5 25.5 25.5
Lecithin 0.2 0.2 0.2 0.2

Sorbitol 49.46 49.46 46.46 46.46
Mannitol 8.0 8.0 8.0 8.0
Sorbitol Liquid (70% Solids) 7.7 15.4 - --
Glycerine 7.7 -- -- 9.2
Peppermint Flavor 1.4 1.4 1.4 1.4
HSH (75% Solids) -- .- 18.4 9.2

Alitame 0.04 0.04 0.04 0.04
100 100 100 100
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These samples were stored in an incubator at 85°F for 8

weeks and sampled periodically at 1,2,4,6 & 8 weeks,
and analyzed for remaining, undegraded Alitame.
Results are shown in Table I1I.

TABLE 111
EFFECTS OF GLYCERINE/HSH ON ALITAME STABILITY
IN GUM FORMULATIONS

% Alitame (% of original remaining)

WEEKS A B c
0 0.039 (100) 0.040 (100) 0.037 (100) 0.
1 0.029 (74) 0.032 (80) 0.034 (92) 0.
2 0.023 (59) 0.028 (70) 0.036 (97) 0.
4 0.016 (41) 0.022 (55) 0.027 (73) 0.
6 0.011 (28) 0.018 (45) 0.025 (68) 0.
8 0.008 (20) 0.016 (40) 0.021 (57) 0.

D

039 (100)
033 (85)
025 (64)
021 (54)
018 (46)

011 (28)

The results showed that the Alitame in Formula

A degraded the most. This formula contained sorbitol
mannitol and glycerine. 1In formula B where glycerine
was removed, there was a significant improvement in

stability. Formula C, which had HSH but no glycerine
had the best shelf life stability of Alitame and was

’

’

significantly better than Formula B. Formula D, which

had HSH and glycerine, showed similar degradation as

Formula B.

Comparisons of percentage of remaining Alitame

at each test period for formulas A vs. D and B vs. C

are shown below:
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TABLE 1V
% % % INCREASE
REMAINING REMAINING % %DIFFERENCE/% REMAINING
WEEKS FORMULA A FORMULA D DIFFERENCE IN A
1 74 85 +11 15
2 59 64 +5 8
4 41 54 +13 32
6 28 46 +18 64
8 20 28 +8 40
Average = 32% Improvement
% % % INCREASE
REMAINING REMAINING % %DIFFERENCE/% REMAINING
WEEKS FORMULA B FORMULA C DIFFERENCE IN B
1 80 92 +12 15
2 70 97 +27 39
4 55 73 +18 33
6 45 68 +23 51
8 40 57 +17 43
Average = 36% Improvement

Comparing formulas A vs.

is about the same,

liquid or the HSH).

an average increase in stability at

Comparing formulas B vs.

but the sorbitol
with HSH at the same moisture level
and D had 2.3% moisture contributed
Due to the use

D, the amount of glycerine
liquid was replaced
(both formulas A
from the sorbitol

of HSH, there was
85°F of 32%.

C, the amount of

glycerine is 0%, but the sorbitol liguid was replaced
with HSH at the same moisture level (both formulas B
and C had 4.6% moisture contributed from the sorbitol

ligquid or HSH).

Due to the use of HSH, there was an

average increase in stability at 85°F of 36Y%.
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Generally, by the use of HSH, it is believed that
the amount of Alitame which will need to be formulated
in the gum is between 10 and 50% less than the amount
which would need to be formulated to provide the same
recovery after eight weeks of storage of a gum at 85°F.

From the above results, it is believed that
HSH can be utilized, and/or glycerine can be avoided,
in comestibles to prevent Alitame degradation. Where
effective amounts of Alitame are used, comestibles made
with Alitame may be stored at 85°F for eight weeks and
have increased stability by at least 20% over a
comparable formula without HSH.

Where glycerine was excluded, and no HSH was
used in the gum, after eight weeks of storage at B85°F,
40% of the Alitame originally present in the gum was
still recoverable.

Where HSH was included in, and glycerine was
excluded from, the chewing gum, a gum was produced
which provided Alitame stability such that after eight
weeks of storage at 85°F, over 50% of the amount of
Alitame originally present in the gum was still
recoverable.

The preferred comestible of the present in-
vention is a sugarless chewing gum having the following
composition: 20-30% base, 5-25% HSH, 40-60% sugar
alcohols (preferably mannitol and sorbitol), 0.005-0.2%
Alitame and no glycerine.

Of course, it should be understood that a
wide range of changes and modifications can be made to
the preferred embodiment described above. It is there-
fore intended that the foregoing detailed description
be regarded as illustrative rather than limiting, and
that it be understood that it is the following claims,
including all equivalents, which are intended to define
the scope of this invention.
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We claim:

1. A chewing gum product comprising from about
5%, to about 95% of a gum base: about 30% to about 90%
of a bulking agent: about 0.1% to about 10% of a
flavor agent, sweetness imparting amounts of Alitame
and aqueous hydrogenated starch hydrolysate in
ambunts effective to stabilize said alitame
sweetening agent against decomposition during storage
of 85CF. for eight weeks. whereby at least a 20%
increase in alitame stability, compared to a similar
formula without the hydrogenated starch hydrolysate,

is achieved.

2. The chewing gum product of claim 1

comprising about 0.005% to about 0.2% Alitame.

3. The chewing gum product of claim 1 wherein
amounts of hydrogenated starch hydrolysate included
comprises between about 5% and about 25% of the

product.

4. A chewing gum composition comprising from
about 5% to about 95% of a gum base: about 30% to
about 90% of a bulking agent; about 0.1% to about 20%

of a flavor agent and an admixture of

(a) a formulated amount of unencapsulated

Alitame sweetening agent and
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(b) an aqueous solution of hydrogenated starch

hydrolysate,

(c) wherein the aqueous solution of
hydrogenated starch hydrolysate is in
amounts effective to stabilize said Alitame
sweetener when said chewing gum is stored
at B5%F. for at least eight weeks, at least
40% of the original: formulated amount of
said Alitame sweetening agent is

recoverable,

(d) said formulated amount of Alitame
sweetening agent is being about 10% to
about 50% less than the amount of said
Alitame sweetening agent which would have
been needed to recover an equal amount 6f
Alitame sweetener in the absence of the
agueous hydrogenated starch hydrolysate

stabilizer.

5. The chewing gum composition of claim 4
wherein the amount of hydrogenated starch hydrolysate
employed is between about 5% and 25% of the

compogition.

6. The chewing gum composition of claim 4
wherein the formulated amount of Alitame comprises
between about 0.005% and about 0.2% of the

composition.
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7. A process for preparing and storing a
chewing gum composition comprising formulating and
storing a gum composition comprising from about 5% to
about 95% of a gum base: about 30% to about 90% of a
bulking agent: about 0.1% to about 10% of a flavor
agent and a formulated, and at least partially
sweetening. amount of unencapsulated alitame

sweetening agent.

said composition further having an alditol
content which, upon the normal commercial
storage of said composition in the absence
of a stabilizer for said alitame sweetening
agent, would cause or accelerate the

‘décompésifsoﬁthhé;{éﬁ%br&ﬁlated amount of

said Alitame sweetening agent into )
decomposition products which are deveoid of

sweetening characteristics,

further admixing into and formulating said
chewing gum composition with., as a
stabilizer for said alitame sweetening
agent., an aqueous solution of hydrogenated
starch hydrolysate in such amounts as to
stabilize said Alitame sweetening agent so
as to allow for the recovery from said

chewing gum composition of at least 50% of

BERUTSF SIS S L R
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said formulated amount of Alitame
sweetening agent after the normal
commercial storage of said chewing gum

composgition for at least eight weeks.

8. A process for reducing the amount of
unencapsulated alitame needed to be formulated into a
chewing gum product comprising from about 5% to about
95% of a gum base; about 30% to about 90% of a
builking agent: and about 0.1% to about 10% of a
flavor agent: wherein the gum product is at least
partially sweetened therewith and which also contains

Alitame destabilizing amounts of alditols.

and while still providing for a recoverable
Alitame content of X% after the ambient
commercial storage of said chewing gum

product for at least eight weeks.

said X% being at least 20% of the reduced
amount of said Alitame to be formulated
into said chewing gum product,

which comprises:

formulating said chewing gum product with an

amount of Alitame which is about 10 to 50%
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less than the amount of Alitame which would
have been needed in said chewing gum
product, in the absence of a stabilizer for
said Alitame. to provide for a recoverable
level of X% of Alitame after said storage

period, and

with, as a stabilizer for such reduced amount
of Alitame, an aqueous solution of
10 hydrogenated starch hydrolysate in such
amounts as to effectively stabilize said
Alitame and providé for a recoverable
Alitame content of X% after said storage
bperiod. . o
15
' 9. A chewing gum composition comprising from
about 5% to about 95% of a gum base: about 30% to
about 90% of a bulking agent: aboutéq,l‘%_to about
10% of a flavor agent and an admixture of
20

(i) at least 40% sugar alcgpols.,‘l

1

(ii) about 0.005% to about 0.2% of i

unencapsulated Alitame sweetening,agent.

25 and

i3
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(i1i)  an agieoms sotution of hydrogenated
starch hyvdraolysate in amounts effective
Lo stabilize said alitame sweeteninag
agent when said chewing awmn composation
ia atored at 85%F for at Jeast eight
weeks = that at least 40% of sard (11)
amount of Alitame sweetening agent is

then recaoverahle

10, The chewina aun camposition of claim 9

vherein the chewinag aum compy iges
(1) abont 20% to abont 30% agum base:
(ii) about 5% to abont 25% HSH syrup, and

{ii31)  about 40% tao aboul 60% alditols selected
from the aroup consisting of sorbitol.

mannitaol and mixtures thereof.

1. The chewing gum composition of claim 9
wherein the aam formmlation is substantially free of

alycerine.

12. The chewing gqum compasition of claim 11
wherein aftter eight weeks of storage over 50% of the

original Alitame sweetening agent is recoverable.

Rohert J. Yatka
Bruce F. Foater
Inventors

r
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