
EP 0 531 692 B1 Description Background of the Invention: 5  [Field of the
Invention] This invention relates to a chewing gum capable of stably
retaining its flavor and sweetness for a prolonged period of time. 10
[Description of the Prior Art] In the case of a common chewing gum, which
essentially consists of three components, namely, a gum base, sugars and
flavors, the flavors and sweeteners are released within a short period of
time after starting chewing. It is, therefore, difficult to retain the
flavor and sweetness for a prolonged period of time. 15     On the other
hand, the present inventors formerly developed a method for the application
of Curculigo latifolia fruits, dried Curculigo latifolia fruits or a
component containing curculin obtained therefrom to chewing gum (refer to
Japanese Patent Laid-Open No. 84138/1990). Summary of the Invention: 20 As
described in the Japanese Patent Laid-Open No. 84138/1990, when Curculigo
latifolia fruits, dried Curculigo latifolia fruits or a component
containing curculin obtained therefrom is directly mixed with a gum base
and other components by a known method, it is necessary to add a
considerably large amount of the same in order to achieve detectable
effects of enhancing and retaining the flavor and sweetness. This is 25
because the main constituents of the Curculigo latifolia fruits, dried
Curculigo latifolia fruits or component containing curculin obtained
therefrom are incorporated into the gum base and, as a result, the effects
of enhancing and retaining the flavor and sweetness would be masked by the
gum base. Accordingly, it is an object of the present invention to provide
a chewing gum which can stably retain the flavor and sweetness for a
prolonged period of time and exert a sweetness-modification effect on water
30  or a sour substance taken after chewing the same. In the present
invention, the above-mentioned object has been achieved by providing a
chewing gum which contains a coated material prepared by coating Curculigo
latifolia fruits, processed Curculigo latifolia fruits or a component
containing curculin obtained therefrom with a coating agent. The chewing
gum according to the present invention stably retains its flavor and
sweetness for a 35  prolonged period of time, exerts a
sweetness-modification effect on water or a sour substance taken after
chewing the same, and has a good texture at chewing. Detailed Description
of the Invention: 40     Now the chewing gum of the present invention will
be described in greater detail. The Curculigo latifolia fruits, processed
Curculigo latifolia fruits or a component containing curculin obtained
therefrom are as follows. As the above-mentioned Curculigo latifolia fruits
or processed Curculigo latifolia fruits, fresh Curculigo latifolia fruits
and processed ones (for example, grinds of dried or frozen Curculigo
latifolia fruits or 45  Curculigo latifolia sarcocarp puree) may be cited.
It is preferable to use Curculigo latifolia fruits free from peels and
seeds, since no curculin is contained in peels or seeds. In the present
invention, the method for drying Curculigo latifolia fruits is not
particularly restricted. It is recommended, however, to conduct drying in
the shade, cold-drying, freeze-drying, vacuum drying or drying in a
relatively low temperature range therefor. 50     In the present invention,
the method for freezing the above-mentioned Curculigo latifolia fruits is
not particularly restricted. As the method therefor, slow freezing, rapid
freezing and self-freezing may be cited. In the present invention, the
method for grinding the above-mentioned Curculigo latifolia fruits is not
particularly restricted. It is undesirable, however, to ground seeds
distributed in the sarcocarp, since these seeds are rich in oily
components. 55     An example of the component containing curculin obtained
from Curculigo latifolia fruits or processed 



Curculigo latifolia fruits is a salt-extracted curculin, which may be
further purified by, for example, desalting. As the component containing
curculin to be used in the present invention, the salt-extracted curculin
may be used either as such or after being purified by, for example,
desalting. Alternately, a preparation 3    EP 0 531 692 B1 thereof or an
aqueous solution of the preparation may be employed therefor. The
extraction with a salt may be carried out in accordance with the method
described in Japanese Patent Laid-Open No. 190899/1991 by washing Curculigo
latifolia fruits or processed Curculigo latifolia fruits with water to
thereby obtain a precipitate and sequentially by extracting the precipitate
with an aqueous 5  solution of a salt of a concentration of 0.01 M or
above. In the water-washing step, water is added to Curculigo latifolia
fruits or the sarcocarp and the mixture is then homogenized and
centrifuged. The supermatant thus obtained has a dark brown color. To the
precipitate thus formed is added water in an amount as large as, or more
than, the starting fruits or sarcocarp, followed by homogenizing and
centrifuging. This water-washing operation is repeated until a 10
colorless supernatant is obtained. Examples of the salt usable in the
extraction include hydrochlorides of sodium, potassium, calcium, magnesium
and ammonium, phosphates of sodium, potassium, calcium, magnesium and
ammonium, carbonates of sodium, potassium, calcium, magnesium and ammonium,
sulfates and sulfites of sodium, potassium, calcium, magnesium and
ammonium, nitrates and nitrites of sodium and potassium, lactates of 15
sodium  and calcium, alum, burnt alum, sodium  acetate, pyrophosphates of
sodium  and potassium, propionates of sodium and potassium, sodium
benzoate, sodium fumarate and polysodium acrylate. The extraction with an
aqueous salt solution may be carried out, for example, as follows. To the
precipitate obtained in the above-mentioned water-washing step is added an
aqueous solution of sodium chloride, followed by homogenizing and
centrifuging or filtering. 20     The salt-extracted curculin thus obtained
may be purified by a common procedure such as concentra- tion, desalting,
salting-out or chromatography. In the present invention, the method for
concentration is not particularly restricted. Thus it may be performed with
the use of, for example, an ultrafiltration membrane. Although the method
for desalting to be used in the present invention is not particularly
restricted, it 25  may be preferably effected with the use of, for example,
a dialysis membrane, an ultrafiltration membrane or a desalting device. The
desalting may be preferably continued at least until the component
containing curculin shows no saltiness. Salting-out may be effected with
the use of, for example, ammonium sulfate, sodium sulfate, potassium
phosphate, magnesium sulfate, sodium citrate or sodium chloride.
Chromatographic purification may be 30  performed by, for example, ion
exchange chromatography with CM-Sepharose or molecular sieve
chromatography. The term "coating" as used in the present invention refers
to the covering or enclosing the Curculigo latifolia fruits, processed
Curculigo latifolia fruits or component containing curculin obtained
therefrom with other substances which will be described below. 35    In the
present invention, the coating method is not particularly restricted.
Examples of coating agents usable in the present invention include reducing
maltose syrup, reducing starch decomposition product, lactose, various
oligo-saccharides, dextrin, branched dextrin, whey protein, vegetable fats
and oils, animal fats and oils, gelatin, guar gum, cyclodextrin, chitin,
chitosan, soluble starch, gum arabic, pectin and microcrystalline
cellulose, though the present invention is not restricted thereto. 40    In
the present invention, the coating is performed in the following manner. 



First, the Curculigo latifolia fruits, processed Curculigo latifolia fruits
or component containing curculin obtained therefrom are mixed with a
coating agent and then dissolved, dispersed or suspended in water or a
saline to be used in the extraction. Next, the solution or suspension thus
obtained is dried and ground. Thus a coated curculin composition is
obtained. 45    It is preferable to use the water or salt in the above
process at a temperature of [err] or below, since the activity of curculin
is lowered in water at an excessively high temperature. When the Curculigo
latifolia fruits, processed Curculigo latifolia fruits or component
containing curculin obtained therefrom are in the form of a liquid, the
coating agent is added thereto, followed by treating in the same manner as
the one described above. Thus a coated curculin composition is obtained. 50
In this stage, the weight ratio of the Curculigo latifolia fruits,
processed Curculigo latifolia fruits or component containing curculin
obtained therefrom to the coating agent may range from 0.01: 99.99 to 95:
5, preferably from 0.1 : 99.9 to 50 : 50. Then the mixture of the Curculigo
latifolia fruits, processed Curculigo latifolia fruits or component
containing curculin obtained therefrom with the coating agent is dissolved,
dispersed or suspended in water 55 or a salt to be used in the extraction.
The solution or suspension thus obtained is optionally homogenized and then
dried by a common method, for example, spray-drying, freeze-drying or
vacuum-drying. Similarly, grinding may be performed by a conventional
method so as to give a grain size (100 to 200-mesh) commonly employed for
chewing 4    EP 0 531 692 B1 gum sweeteners. In the present invention, a
chewing gum containing the coated curculin composition obtained above is
produced by the following method. The content of the coated curculin
composition in the chewing gum may vary depending on the kind of 5  the
Curculigo latifolia fruits, processed Curculigo latifolia fruits or
component containing curculin obtained therefrom. In general, the content
ranges from 0.1 to 70% by weight, preferably from 0.5 to 50% by weight,
based on the total amount of the chewing gum. In terms of purified
curculin, it is preferable that the content thereof in the chewing gum is
at least 0.1 ppm, while a content exceeding 10,000 ppm is meaningless. It
is preferable that the content ranges from 1 to 1,000 ppm. 10     The term
"purified curculin" as used herein refers to a product obtained by
effecting ion exchange chromatography after salting out. For example, a
product obtained by purifying a precipitate, formed through salting out
with ammonium sulfate, by CM-Sepharose ion exchange chromatography may be
cited therefor. In addition to the coated curculin composition, the chewing
gum of the present invention may further 15  contain components commonly
employed in the art, for example, a gum base, sugars and flavors. The
chewing gum of the present invention is produced by processing the
above-mentioned components in a conventional manner. The chewing gum thus
produced is rolled, molded and packaged by common methods. The
above-mentioned coated curculin composition may be added to the chewing gum
at any stage 20  without restriction. It may be added together with sugars.
However, it is preferable to add the coated curculin composition following
the flavors in the final stage. The chewing gum containing the
above-mentioned coated curculin composition may be in the following forms.
Namely, the coated curculin composition may be kneaded together with other
chewing gum components. Alternately, the composition may be filled in the
center of the chewing gum or the surface of 25  the chewing gum may be
coated with the composition. 



In the case of a chewing gum with a filling, the above-mentioned coated
curculin composition, which is optionally formulated into jelly or jam, may
be filled in the center. The method for processing the coated curculin
composition into jelly or jam is not particularly restricted. Thus,
gelatinizers such as dextran, alginic acid, methylcellulose, gum arabic,
traganth gum, carrageenan, 30 tragacanth gum, carboxymethylcellulose,
casein, gelatin or guar gum may be added to the coated curculin
composition. To further illustrate the present invention in greater detail,
the following Examples will be given. Example 1 35 Step 1: preparation of
coated curculin composition To 1 kg of ground dry Curculigo latifolia
fruits free from any seeds or peels was added 15 1 of water and the
obtained mixture was stirred and centrifuged. To the solid matters
remaining after removing the 40  supernatant was added 20 1 of a 0.5 M
sodium chloride solution. The mixture was then stirred and centrifuged to
thereby give a salt-extract containing curculin. This extract was desalted
on a desalting device and 3 kg of reducing maltose syrup was added thereto.
After dissolving under sufficient stirring, the obtained solution was
freeze-dried and ground to thereby give a coated curculin composition of
about 120 mesh (the content of purified curculin: 0.01% by weight). 45 Step
2: production of chewing gum base The components as specified below were
fed to a kneader and kneaded at [err] to thereby give a chewing gum base.
50 55 5    EP 0 531 692 B1 Component         Content (wt.%) natural resin
25 vinyl acetate resin    22 5                               synthetic gum
8 ester gum              10 wax                    21 emulsifier, fat
4 talc                   10. 10 Step 3: production of chewing gum By using
the components as specified below, a chewing gum was produced by the
following method 15 (the content of purified curculin in chewing gum: 100
ppm). Component                                 Content (wt.%) 20
chewing gum base (obtained in Step 2)          27 sugar (finely ground)
56 malt syrup                                     14 glycerol
1 coated curculin composition (obtained in Step 1)  1 25
flavor (peppermint)                              1 Production method: 



30    In a bench kneader maintained at [err], the above-mentioned gum base
and malt syrup were kneaded until a homogeneous mixture was obtained. Then
1/3 of the finely ground sugar was added thereto. After homogenizing,
glycerol was added and then the residual sugar was successively added in
portions, followed by sufficient kneading. Further, the coated curculin
composition and the flavor were added thereto and the obtained mixture was
kneaded for 2 minutes. The chewing gum thus obtained was rolled, molded, 35
cut and packaged to thereby give a chewing gum product. Comparative Example
1 The procedure of the above Example 1 was repeated except that the coated
curculin composition was 40  replaced with sugar. Thus a chewing gum
product was obtained. Comparative Example 2 The procedure of the above
Example 1 was repeated except that the coated curculin composition was 45
replaced with 1% by weight of a dry Curculigo latifolia fruit powder. Thus
a chewing gum product was obtained (the content of purified curculin in
chewing gum: 100 ppm). 1 % by weight in terms of purified curculin is
contained in the dry fruit powder. Example 2 50 Step 1: preparation of
coated curculin composition To 10 kg of fresh Curculigo latifolia fruits
was added 10 l of water and the obtained mixture was stirred and
centrifuged. To the solid matters remaining after removing the supernatant
was added 10 1 of a 0.3 M 55  potassium chloride solution. The mixture was
then stirred and centrifuged to thereby give a salt-extract containing
curculin. This extract was desalted on a desalting device and 5 kg of
casein and 0.1 kg of gelatin were added thereto. After dissolving under
sufficient stirring, the obtained solution was freeze-dried and ground to
thereby give a coated curculin composition of about 200 mesh (the content
of purified curculin: 6    EP 0 531 692 B1 0.01% by weight). Step 2:
production of chewing gum base 5     The components as specified below were
fed to a kneader and kneaded at 150 C to thereby give a chewing gum base.
Component         Content (wt.%) 10                              vinyl
acetate resin     32 synthetic rubber       10 ester gum              15
wax                    10 emulsifier, fat        15 15
calcium carbonate       15. Step 3: production of chewing gum 20 By using
the components as specified below, a chewing gum was produced by the
following method (the content of purified curculin in chewing gum: 500
ppm). Component                                  Content (wt.%) 25
chewing gum base (obtained in Step 2)           28 sugar (finely ground)
58 malt syrup                                      7 glycerol
1 



coated curculin composition (obtained in Step 1)  5 30
flavor (orange)                                  1 Production method: 35 In
a bench kneader maintained at [err], the above-mentioned gum base and malt
syrup were kneaded until a homogeneous mixture was obtained. Then 1/3 of
the finely ground sugar was added thereto. After homogenizing, glycerol was
added and then the residual sugar was successively added in portions,
followed by sufficient kneading. Then flavor was added and the obtained
mixture was kneaded for 2 minutes 40 to thereby give a chewing gum.
Separately, the coated curculin composition prepared in the above Step 1 to
give a center filling. By using this center filling, a chewing gum with a
filling was produced in a conventional manner. After packaging, a chewing
gum product was obtained. Comparative Example 3 45 The procedure of the
above Example 2 was repeated except that the coated curculin composition
was replaced with sugar. Thus a chewing gum product was obtained.
Comparative Example 4 50 The procedure of the above Example 2 was repeated
except that the coated curculin composition was replaced with 5% by weight
of a dry Curculigo latifolia fruit powder. Thus a chewing gum product was
obtained (the content of purified curculin in chewing gum: 500 ppm). 1 % by
weight in terms of purified curculin is contained in the dry fruit powder.
55 7    EP 0531 692 B1 Test Example 1 The retention of the sweetness and
flavor of the chewing gums produced in the above Example 1 and Comparative
Examples 1 and 2, and the taste-modification effects (sweetness) of these
products on a 0.1 M 5 citric acid solution taken after chewing these
chewing gums were evaluated by 10 panelists. Table 1 shows the results.
Table 1:  Taste-modification effects of chewing gums of 10
Example 1 and Comparative Examples 1 and 2 Retention of sweetness and
Sweetness flavor (min)/(No. of                               of 0.1 M 15
panelists)
citric  acid solution after <2  2-4  5-6  7-8  9-10  >10   chewing* 20 Ex.
1                                                    10 25       Ex.1
9      1 Comp.2                                  3 Ex.2
2    5    3 30 * +++: considerably sweet, +~+: somewhat sweet, -: not sweet
at all. 



35 Test Example 2 40 The retention of the sweetness and flavor of the
chewing gums produced in the above Example 2 and Comparative Examples 3 and
4, and the taste-modification effects (sweetness) of these products on beer
taken after chewing these chewing gums were evaluated by 10 panelists.
Table 2 shows the results. 45 60 55 8    EP 0 531 692 B1 Table 2:
Taste-modification effects of chewing gums of Example 2 and Comparative
Examples 3 and 4 5 Retention of sweetness and flavor  (min)/(No.  of
Sweetness panelists)                                     of beer after 10
chewing* <2   2-4   4-6   6-8   8-10   >10 15      Ex.  2
10 Comp.          10 Ex. 3 20 Comp.                 5      3       2 Ex. 4
25     *  +++: considerably  sweet,  ~+: somewhat  sweet, -: not sweet at
all. 30 Claims 1. A chewing gum which contains a coated material prepared
by coating Curculigo latifolia fruits, processed Curculigo latifolia fruits
or a component containing curculin obtained therefrom with a coating 35
agent. 2. The chewing gum according to Claim 1, wherein the content of said
coated material ranges from 0.1 to 70 % by weight based on the total amount
of the chewing gum, and the content thereof in terms of purified curculin
is at least 0.1 ppm. 40 3. The chewing gum according to Claim 1, wherein
the grain size of said coated material is 100 to 200- mesh. 4. The chewing
gum according to Claim 1, wherein said coating agent is selected from the
group 45     consisting of reducing maltose syrup, reducing starch
decomposition product, lactose, various oligo- saccharides, dextrin,
branched dextrin, whey protein, vegetable fats and oils, animal fats and
oils, gelatin, guar gum, cyclo-dextrin, chitin, chitosan, soluble starch,
gum arabic, pectin and microcrystalline cellulose. 50  5. The chewing gum
according to Claim 1, wherein the weight ratio of said Curculigo latifolia
fruits, processed Curculigo latifolia fruits or a component containing
curculin obtained therefrom to said 



coating agent ranges from 0.01: 99.99 to 95: 5. PatentmnsprUche 55 1.
Kaugummi, welches ein beschichtetes Material enthilt, hergestellt durch
Beschichten von Curculigo latifolia-Frtchten, verarbeiteten Curculigo
latifolia-FrUchten oder eines Bestandteils, der Curculin enthAlt und der
aus diesen FrUchten erhalten wird, mit einen Beschichtungsmittel. 9    EP 0
531 692 B1 Table 2:  Taste-modification effects of chewing gums of Example
2 and Comparative Examples 3 and 4 5 Retention of sweetness and flavor
(min)/(No. of                            Sweetness anelists)
of beer after 10
chewing* <2   2-4   4-6   6-8   8-10   >10 Ex. 2
10 Comp.          10 Ex. 3 20 Comp.                  5      3       2
+~+ 25     * +++: considerably  sweet,  ~+: somewhat  sweet, -: not sweet
at all. 30 Claims 1. A chewing gum  which contains a coated material
prepared by coating Curculigo latifolia fruits, processed Curculigo
latifolia fruits or a component containing curculin obtained therefrom with
a coating 35     agent. 2. The chewing gum according to Claim 1, wherein
the content of said coated material ranges from 0.1 to 70 % by weight based
on the total amount of the chewing gum, and the content thereof in terms of
purified curculin is at least 0.1 ppm. 40 3. The chewing gum according to
Claim 1, wherein the grain size of said coated material is 100 to 200-
mesh. 4. The chewing gum according to Claim 1, wherein said coating agent
is selected from the group 45     consisting of reducing maltose syrup,
reducing starch decomposition product, lactose, various oligo- saccharides,
dextrin, branched dextrin, whey protein, vegetable fats and oils, animal
fats and oils, gelatin, guar gum, cyclo-dextrin, chitin, chitosan, soluble
starch, gum arabic, pectin and microcrystalline cellulose. 50  5. The
chewing gum according to Claim 1, wherein the weight ratio of said
Curculigo latifolia fruits, processed Curculigo latifolia fruits or a
component containing curculin obtained therefrom to said coating agent
ranges from 0.01: 99.99 to 95: 5. PatentansprUche 55 



1. Kaugummi, welches ein beschichtetes Material enthAlt, hergestellt durch
Beschichten von Curculigo latifolia-FrUchten, verarbeiteten Curculigo
latifolia-FrUchten oder eines Bestandteils, der Curculin enthAlt und der
aus diesen FrUchten erhalten wird, mit einen Beschichtungsmittel. 9    EP O
531 692 B1 *                             L .  I 2. Kaugummi nach Anspruch
1, worin der Gehalt des beschichteten Materials im Bereich von 0,1 bis 70
Gew.-% liegt, bezogen auf die Gesamtmenge des Kaugummis, und der Gehalt
davon, bezogen auf gereinigtes Curculin, mindestens 0,1 ppm betrAgt. 5  &
Kaugummi nach Anspruch 1, worin die KorngroBe des beschichteten Materials
100 bis 200 Mesh betragt. 4. Kaugummi nach Anspruch 1, worin das
Beschichtungsmittel aus der Gruppe ausgewnhIt ist, bestehend aus
reduzierendem Maltosesirup, einem reduzierenden Produkt aus der Zersetzung
von Starke, 10     Lactose, verschiedenen Oligosacchariden, Dextrin,
verzweigtem  Dextrin, Molkenprotein, pflanzlichen Fetten und 61en,
tierischen Fetten und 6len, Gelatine, Guaran, Cyclodextrin, Chitin,
Chitosan, Ilslicher Starke, Akaziengummi, Pectin und mikrokristalliner
Cellulose. 5. Kaugummi nach Anspruch 1, worin das Gewichtsverhaltnis der
Curculigo latifolia-Fr~chte, verarbeiteten 16     Curculigo
latifolia-FrUchte oder des Bestandteils, der Curculin enthalt und der aus
diesen Frlchten erhalten wird, zum Beschichtungsmittel im Bereich von 0.01
: 99,99 bis 95: 5 liegt. Revendlcatlons 20  1. Gomme a mAcher qui contient
une matiere enrobee, preparde en enrobant des fruits de Curculigo
latifoila, des fruits de Curculigo latifolia transform6s ou un constituant
contenant de la curculine obtenu a partir de ceux-ci, avec un agent
d'enrobage. 2. Gomme & macher selon la revendication 1, dans laquelle la
teneur en ladite matibre enrobde va de 0.1 25     a 70 % en poids sur la
base de la quantit6 totale de la gomme & mAcher, et la teneur en celle-ci
pour ce qui est de la curculine purifi6e est d'au moins 0,1 ppm. 3. Gomme a
macher selon la revendication 1, dans laquelle la grosseur des grains de
ladite matiere enrobee est 100 a 200 mesh. 30 4. Gomme a macher selon la
revendication 1, dans laquelle ledit agent d'enrobage est choisi dans le
groupe constitue du sirop de maltose rdducteur, du produit de decomposition
de l'amidon r~ducteur, du lactose, de divers oligo-saccharides, de la
dextrine, de la dextrine ramifi6e, de la prot~ine de petit-lait, des
graisses et huiles vdg6tales, des graisses et huiles animales, de la
gdlatine, de la gomme de guar, 35     de la cyclodextrine, de la chitine,
du chitosane, de l'amidon soluble, de la gomme arabique, de la pectine et
de la cellulose microcristalline. 5. Gomme a macher selon la revendication
1, dans laquelle le rapport ponddral desdits fruits de Curculigo latifolla,
fruits de Curcullgo latifolla transform~s ou constituant contenant de la
curculine 40     obtenu a partir de ceux-ci, audit agent d'enrobage va de
0,01:99,99 A 95:5. 45 50 55 10    


