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(57) Claim

1. A taste-modifying composition including fresh Curculigo latifolia fruits,
processed fruits thereof or a curculin-containing material obtained therefrom,
and one or more additives selected from the group consisting of salt,
carbohydrate, organic acid, amino acid and protein, wherein said salt is selected
from the group consisting of chlorides, phosphates, carbonates, sulfates, sulfites,
acetates and tartrates of sodium, potassium and ammonium; nitrates, nitrites,
pyrophosphates and citrates of sodium and potassium; sodium lactate; alum,
burnt alum, sodium propioriate; sodium benzoate; and sodium primary
fumarate; said carbohydrate is one or more selected from the group consisting
of lactose, glucose, sucrose, raffinose, sorbitol, xylitol, inositol, saccharic acid,
soluble starch, dextrin, pectin gum arabic, dextran, polydextrose, locust bean
gum, carboxymethylcellulose, ficoll, xanthan gum, guar gum, alginic acid, konjak
mannan, agar, carrageenan, furcellaran, tragacanth gum, pullulan, chitin and
chitosan; said organic acid is one or more selected from the group consisting of
malic acid, lactobionic acid and ascorbic acid; said amino acid is one or more
selected from the group consisting of glutamic acid, aspartic acid, lysine,

arginine, cysteine, glycine, alanine, serine, a-aminobutyric acid, threonine,
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(11) AU-B-77214/91 -2-
(10) 645563

isovaline, asparagine, L-valine, a-methylnorvaline and phenylglycine and said
protein is one or more selected from the group consisting of albumin, gelatin,

casein, sodium caseinate, wheat gluten, B-lactoglobulin, whey, and skim milk

powder, yeast extract, meat extract and egg albumin containing much protein.

6. A method of stabilizing a taste-modifier which comprises adding one or
more selected from the group consisting of salt, carbohydrate, organic acid,
amino acid and protein to fresh Curculigo latifolia fruits, processed fruits thereof

or a curculin-containing material obtained therefrom.
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“TASTE MODIFYING COMPOSITION AND METHOD FOR STABILIZING
TASTE MODIFIER CONTAINING CURCULIGO LATIFOLIA FRUIT"

BACKGROUND OF THE INVENTION
[Field of the Invention]

This invention relates to a taste-modification
composition for stabilizing a taste-modifier comprising
fresh Curculigo latifolia fruits, processed fruits

cees thereof or a curculin-containing material obtained
therefrom and enhancing the taste-modification function
.o of the taste-modifier efficiently, and a method for
. stabilizing taste-modifier.
[Description of the prior Art]
It is known that Curculigo latifolia fruits, which

grow in Western Malaysia and the southern part of

AN Thailand and belong to the genus Curculigo of the

family Hypoxidaceae or Amaryllidaceae, are good to eat

eec o

and exhibit an appetizing effectu.
SUMMARY OF THE INVENTION
° The present inventors formerly found out that a
sour material or water taken after eating Curculigo
latifolia fruits would taste sweet. Thus they conduct-
ed extensive studies to identify the active ingredient
of the Curculigo latifolia fruits. As a result, they
have found out that this active ingredient is a novel

protein and named it curculin.
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The present inventors have further succeeded in
the extraction and purification of the curculin and
thus formulated it into a preparation so as to utilize
this compound as a taste-modifier (refer to Japanese
patent Application No. 277717/1988).

Furthermore, the present inventors have estab-
lished a method for preparing a taste-modifier contain-
ing curculin by processing Curculigo latifolia fruits
which comprises peeling Curculigo latifolia fruits by
passing them between a revolving drum having a number
of holes and a revolving belt, grinding and dispersing
the fruits thus peeled in water to thereby remove seeds
therefrom and then further removing water-soluble mat-
ters in the sarcocarp containing protease and various
germs (refer to Japanese Patent Application No.
17421/1990).

However the taste-modifier comprising curculin,
obtained by the aforesaid method, suffers from some
problems such that some portion or most portion of
curculin is inactivated or its activity is lowered dur-
ing the processes of the extraction, purification or
formulation into a preparation and thus the yield is
lowered to thereby deteriorate the cominercial value of
the product. The problems also occur during processing

steps of adding produced curculin-containing prepara-



tion to foods, mixing or heating them, or during pre-
serving or transporting foods to which the curculin-
containing preparation has been added.

Therefore an object of the present invention is to
provide a taste-modification composition capable of
stabilizing the taste-modifier comprising curculin with
less inactivation of the curculin or less lowering of
its activity during the processes of extracting and
purifying the taste-modifier comprising curculin,
formulating it into a preparation and adding it to
foods to make processed foods and during preserving and
transporting the manufactured foods, and also capable
of exhibiting and maintaining the high taste-modifica-
tion effect of the taste-modifier comprising curculin.
The object of the present invention also includes to
provide a method for stabilizing the taste-modifier
comprising curculin.

As the result of the extensive studies the present
inventors have found that the abcve objects can be
achieved by adding specific substances to fresh Curcu-
ligo latifolia fruits, processed fruits thereof or a
curculin-containing material obtained therefrom.

The present invention, which has been completed
based on the above finding, provides a taste-modifica-

tion composition which comprises adding one or more



selected from the group consisting of salt, carbohy-
drate, organic acid, amino acid and protein to fresh
Curculigo latifolia fruits, processed fruits thereof or
a curculin-containing material obtained therefrom.

Further, the present invention also provides a
method for stabilizing a taste-modifier which comprises
adding one or more selected from the group consisting
of salt, carbohydrate, organic acid, amino acid and
protein to fresh Curculigo latifolia fruits, processed
fruits thereof or a curculin-containing material ob-
tained therefrom.

The taste-modification composition of the present
invention is stable to heating, drying, freezing or the
like, and capable of enhancing the taste-modification
function of the taste-modifier comprising curculin
efficiently. In addition, the inactivation of the
taste-modifier and the lowering of the taste-modifica-
tion function which occur with the passage of time can
be suppressed.

Furthermore, according to the method for stabiliz-
ing the taste-modifier of the present invention, the
taste-modifier comprising curculin can be stabilized to
heating, drying, freezing or the like, and the taste-
modification function thereof can be enhanced effi-

ciently. In addition, the inactivetion of the taste-
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modifier and the 1lowering of the taste-modification
function which occur with the passage of time can be
suppressed.

DETAILED DESCRIPTION OF THE INVENTION

Hereunder the taste-modification composition along
with the method for stabilizing the taste-modifier will
be described in detail.

Examples of the fresh Curculigo latifolia fruits
and processed fruits thereof to be stabilized in the
present invention include fresh fruits and processed
fruits such as dried fruits, frozen fruits, ground
fruits and pureed sarcocarp of Curculigo latifolia
fruits. The fresh Curculigo latifolia fruits or proc-
essed fruits thereof may be preferably free from their
peel and seeds, that is, sarcocarp and processed sarco-
carp, since no curculin is contained in these parts.

Within the scope of the present invention, the
method for drying the Curculigo latifolia fruits is not
particularly restricted. Namely, such methods as
drying in the sun, drying in the shade, drying with
warm air, cold-drying, spray-drying, drum-drying,
freeze-drying and vacuum~drying can be used in the
present invention.

Within the scope of the present invention, the

method for freezing the Curculigo latifolia fruits is



not particularly restricted. Namely, gquick freezing,
slow freezing and self-freezing can be used in the
present invention.

Within the scope of the present invention, the
method for grinding Curculigo latifolia fruits is not
particularly restricted. Namely, grinding with micro-
grater or deboner is included in the method.

The sarcocarp puree described above is the sarco-
carp and juice obtained by grinding the fruits without
breaking seeds and by removing the peel or seeds from
the fruits. The method for pureeing is not particular-
ly restricted. Thus, treating the ground fruits with a
pulper is included in the method.

Examples of the curculin-containing materials
obtained from the fresh Curculigo latifolia or the
processed fruits thereof to be stabilized in the
present invention include the curculin extracted from
the fresh fruits or the processed fruits thereof with
the use of aqueous solution of salt or the residue
obtained by removing a curculin-free component from the

fresh fruits or the processed fruits.

Within the scope of the present invention, the
purity of the curculin used as the taste-modifier is
not restricted. The higher the purity of the curculin

extracted from the fruits or the processed fruits



thereof is, the more the curculin is liable to be
inactivated or the more its activity is liable to be
lowered. According to the present invention, however,
even if the curculin is highly pure, the taste-modifier
of high stability can be obtained.

When the curculin is extracted from the fresh
fruits or the processed fruits, a method for drying the
extract solution is not particularly restricted.
Thus, drying in the sun, drying in the shade, warm
air-drying, cold drying, spray drying, drum drying,
freeze-drying and vacuum-drying can be used as the
drying method.

The salt used in the present invention are prefer-
ably the salt except bivalent metal ion. Examples of
the salt include chlorides such as sodium chloride,
potassium chloride and ammonium chloride; phosphates
such as sodium phosphate, potassium phosphate and
ammonium phosphate; carbonates such as sodium carbon-
ate, potassium carbonate and ammonium carbonaté; sul-
fates such as sodium sulfate, potassium sulfate and
ammonium sulfate; sulfites such as sodium sulfite,
potassium sulfite and ammonium sulfite; acetates such
as sodium acetate, potassium acetate and ammonium
acetate; tartrates such as sodium tartrate, potassium

tartrate and ammonium tartrate; nitrates such as sodium



nitrate and potassium nitrate; nitrites such as sodium
nitrite and potassium nitrite; pyrophosphates such as
sodium pyrophosphate and potassium pyrophosphate;
citrates such as sodium citrate and potassium citrate;
sodium lactate; alum; burnt alum, sodium propionate;
sodium benzoate; and sodium primary fumarate, and
particularly sodium chloride is preferably used.

Though the curculin of high purity is less soluble
in water, its solubility with water is improved when
the salt are added to the curculin. Therefore it is
preferable to add the above-described salt in the
present invention.

In the process for preparing the taste-modifier
comprising curculin to be stabilized in the present
invention, when the curculin is extracted from the
fresh fruits or the processed fruits with the use of
agueous solution of salt, if the taste-modifier
comprising the extracted curculin contains the salt of
the agueous solution used in the extraction, it is not
necessary to further add salt thereto. If the taste-
modifier is extracted with aqueous solution of salt but
does not contain the salt due to desalting treatmen% or
the like, the salt may be added to the taste-modifier
of the present invention.

The carbohydrate used in the present invention are



not particularly restricted. For example, monosaccha-
rides, disaccharides, trisaccharides, tetrasaccharide
and polysaccharides, or sugar alcohol of the reducing
derivative of these saccharides and saccharic acid of
the oxidation derivative of these saccharides, and
concretely, lactose, glucose, sucrose, raffinose,
sorbitol, xylitol, inositecl, saccharic acid, soluble
starch, cyclodextrin, dextrin, pectin, gum arabic,
dextran, polydexirose, locust bean gum, carboxymethyl-
cellulose, ficoll, xanthan gum, guar gum, alginic acid,
konjak mannan, agar, carrageenan, furcellaran, traga-
canth gum, pullulan, chitin and chitosan can be used.

The organic acid used in the present invention is
not particularly restricted. Namely, malic acid,
lactobionic acid and ascorbic acid can be used.

The amino acid used in the present invention is
not particularly restricted. Namely, glutamic acid,
aspartic acid, 1lysine, arginine, cysteine, glycine,
alanine, serine, X ~aminobutyric acid, threonine, isova-
line, asparagine, L-valine, A& -methylnorvaline and
phenylglycine can be used in the present invention.

The protein used in the present invention is not
particularly restricted. Namely, albumin, gelatin,
casein, sodium caseinate, wheat gluten, ﬁ-lactoglobu-

lin, whey, and skim milk powder, yeast extract, meat



extract and egg albumin containing much protein can be
used.

Further, dipeptide, tripeptide, polypeptide which
are partial hydrolysates of the above-mentioned protein
can also be used as the protein. Though the uses of
peptides such as the hydrolysate of globulin of soy
beans with pepsine, the hydrolysate of casein with
trypsin, the hydrolysate of casein with subtilisin, or
the hydrolysate of casein with papain have been re-
stricted due to the bitterness, they can also be used
in the present invention.

Particularly, sodium chloride, lactose, soluble
starch, dextrin, gum arabic, lysine, glycine, alanine,
casein, sodium caseinate, albumin, 4 -lactoglobulin,
whey, skim milk powder and egg albumin are preferably
added in the present invention.

When two or more selected from the group consist-
ing of the salt, carbohydrate, organic acid, amino acid
and protein are added, the same kind may be combined
with each other or the different kinds may be combined.
For example, two or more carbohydrate can be combined
with each other, otherwise the organic acid and the
amino acid, or the salt, the carbohydrate and the pro-
tein can be combined.

In the present invention the addition of the salt

10



is preferable as described above, and the addition in
combination of one or more selected from the group
consisting of carbohydrate, organic acid, amino acid
arrd protein and the salt is more preferable. The
combinations of salt and carbohydrate or salt and
proteins are still preferable, and the combination of
salt, carbohydrate and protein is particularly prefera-
ble.

In the present invention, one or more selected
from the group consisting of salt, carbohydrate, organ-
ic acid, amino acid and protein may be added to the
Curculigo latifolia fruits in any step and in any
state. Namely, it may be added to the fresh fruits
thereof or the fruits in such process as drying, freez-
ing, grinding, pureeing sarcocarp, extracting or puri-
fying. Thus, there is not particular restriction, but
the addition before the freezing and drying processes
is preferable in order to prevent the inactivation of
the curculin or the lowering of its activity efficient-
ly.

In the case of the fresh fruits or frozen fruits,
one or more selected from the group consisting of salt,
carbohydrate, organic acid, aminc acid and protein are
added thereto and then the obtained mixture may be

formulated into preparation after drying, grinding or
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removal of their seeds;, or the curculin may be extract-
ed and purified from the obtained mixture after drying,
grinding or removal of their seeds.

In the case that the fruits have been peeled, they
arz preferably treated in the same manner as above.

In the case of the dried fruits, one or more sub-
stances selected from the group consisting of salt,
carbohydrate, organic acid, amino acid and protein are
added when grinding the fruits and removing their
seeds, and the obtained mixture is sufficiently stirred
to formulate it into the preparation of uniformity.

In the case of the ground fruits and puree of
sarcocarp, one or more selected from the group consist-
ing of salt, carbohydrate, organic acid, amino acid and
protein are added thereto, and the obtained mixtures
are dried to formulate them into the preparations, or
after that the curculin may be extracted and purified.

The amount of one or more substances selected from
the group consisting of salt, carbohydrate, organic
acid, amino acid and protein to be added in the present
invention varies depending on the form of the taste-
modification composition to be obtained. In general
the amount thereof preferably ranges from 1 to 10000
parts by weight based on the part by weight of the

taste-modifier comprising curculin, more particularly 5
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to 1000 parts by weight.

The taste-modification composition obtained by the
present invention can be formed into dried powder,
paste or solution.

To further illustrate the present invention, the
following Examples will be given.

Example 1

10 Kg of fresh Curculigo latifolia fruits were
washed with water, frozen and then subjected to vacuum
freeze-drying with the use of a vacuum freeze dryer
FD-1 (manufactured by TOKYO RIKAKIKAI CO., LTD). The
residual moisture content thereof was approximately 7
%. Then the freeze-dried fruits thus obtained were
ground with a grinder TI-700A (manufactu.ed by HEIKO
MANUFACTURING, LTD) in such a manner as not to break
their seeds. 12/ of 0.3 M sodium chloride was added to
the powder thus obtained and stirred softly. The
solution thus mixed was filtered with a glass filter G2
to thereby give 12/ of a 0.3 M sodium chloride extract
containing curculin.

12 of the 0.3 M sodium chloride extract contain-
ing curculin thus obtained was subjected to vacuum
freeze-drying with the use of a vacuum freeze dryer
FD-1 (manufactured by TOKYO RIKAKIKAI Co., LTD), where-

in the residual moisture content thereof was approxi-
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mately 11 %, to thereby give 19 g of a curculin-con-
taining preparation.
Example 2

50 g of lactose was added to 1f{ of the 0.3 M
sodium chloride extract containing curculin obtained in
Example 1, and then subjected to vacuum freeze-drying
in the same marner as one described in Example 1,
wherein the residual moisture content thereof was
approximately 8 %, to thereby give 70 g of a curculin-
containing preparation.
Example 3

25 g of glycine and 5 g of malic acid were uni-
formly mixed. The obtained mixture was added to 1/ of
the 0.3 M sodium chloride extract containing curculin
obtained in Example 1, stirred, dissolved and then
subjected to vacuum freeze-drying in the same manner as
one described in Example 1, wherein the residual mois-
ture content thereof was approximately 8 %, to thereby
give 50 g of a curculin-containing preparation.
Comparative Example 1

1Z of the 0.3 M sodium chloride extract contain-
ing curculin obtained in Example 1 was desalted with an
ultrafiltration device, Amicon YM-5 (manufactured by
Amicon Division of W.R. GRACE & Co. - Conn., fractional

molecular weight: 5,000) to thereby give 1.5 g of a
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curculin-containing preparation.
Experimental Example 1

1/ of the 0.3 M sodium chloride extract containing
curculin obtained in Example 1 and the curculin-con-
taining preparations obtained in Examples 1 to 3 and
Comparative Example 1 (Example 1l; 19 g, Example 2; 70
g, Example 3; 50g and Comparative Example 1l; 1.5 g)
were subjected to HPLC (HPLC column; Asahi Chemical
Industry GS 520) to thereby measure the curculin con-
tent of each preparation. Table 1 mentioned below
shows the amount of the curculin contained in each of
the curculin-containing preparations. In the Table,
the amount of curculin contained in 1{ of the 0.3 M

sodium chloride extract containing curculin is to be

100 %.

Table 1
0.3 M sodium Curculin-contain-
chloride extract ing preparation *1
Example 1 100 % 68 %
Example 2 100 % 98 %
Example 3 100 % 76 %
Comp. Exam. 1 100 % 36 %

*1)  The curculin-containing preparation which ion

exchange water was added to and dissolved again was
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measured so that the amount became the same as that
before it was dried.

Further, each of the curculin-containing prepara-
tions obtained in Examples 1 to 3 and Comparative
Example 1 was kept in the mouth in such a manner that
it came in contact with the upper surface of the
tongue. The amount of each preparation kept in the
mouth was 0.0lg for Example 1, 0.04 g for Example 2,
0.03 g for Example 3 and 0.001 g for Comparative Exam-
ple 1. After that lemon was eaten. Table 2 shows the
results. In the Table, © , O, 4, X show the tastes of
strong sweetness, preferable sweetness, weak sweetness
and no sweetness, respectively.

Table 2

Exam. 1l Exam. 2 Exam. 3 Comp. Exam.l

Taste O © © X

Further, the same results as mentioned above were
obtained from the same organoleptic test conducted
after preserving each curculin-containing preparation
for one month.

Example 4

5 kg of fresh Curculigo latifolia fruits were

washed with water, and then subjected to micrograter

(performance : 200 kg/h, manufactured by SEIKENSHA Co.,
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Ltd., MR-110 model) to thereby grind the fruits. The
fruits thus ground was subjected to a pulper (perform-
ance : 300 kg/h, manufactured by SEIKENSHA Co., Ltd.,
PRT-180 model, pore size of screen : 0.5 mm) to thereby
remove their peels and seeds. 10/ of 0.5 M sodium
chloride was added to the residual saicocarp, stirred
for 10 minutes and filtered with cotton cloth to there-
by give 102 of a 0.5 M sodium chloride extract con-
taining curculin.

60 g of whey was added to 2Z of the 0.5 M sodium
chloride extract containing curculin thus obtained and
subjected to vacuum freeze-drying with the use of a
vacuum freeze dryer FD-1 (manufactured by TOKYO RIKAKI-
KAI Co., LTD), wherein the residual moisture content
thereof was approximately 10 %, to thereby give 120 g
of a curculin-containing preparation (powder).

Example 5

20 g of soluble starch and 20 g of albumin were
added to 22 of the 0.5 M sodium chloride extract
containing curculin obtained in Example 4, and then
subjected to vacuum freeze-drying in the same manner as
one described in Example 4, wherein the residual mois-
ture content thereof was approximately 9 %, to thereby
give 100 g of a curculin-containing preparation (pow-

der).
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Comparative Example 2

2L of the 0.5 M sodium chloride extract contain-
ing curculin obtained in Example 4 was desalted with an
ultrafiltration device, BAmicon ¥YM-2 (manufactured by
Amicon Division of W.R. GRACE & Co. - Conn., fractional
molecular weight: 1,000) to thereby give 3 g of a
curculin-containing preparation.
Experimental Example 2

2L of the 0.5 M sodium chloride extract contain-
ing curculin obtained in Example 4 and the curculin-
containing preparations obtained in Examples 4 and 5
and Comparative Example 2 (Example 4; 120 g, Example 5;
100 g, and Comparative Example 2; 3 g) were subjected
to HPLC (HPLC column; Asahi Chemical Industry GS 520)
to thereby measure the curculin content of each prepa-
ration. Table 3 mentioned below shows the amount of
the curculin contained in each of the curculin-contain-
ing preparations. 1In the Table, the amount of curculin
contained in 2.£ of the 0.5 M sodium chloride extract

containing curculin is to be 100 %.

Table 3
0.3 M sodium Curculin-contain-
chloride extract ing preparation 1
Example 4 100 % 94 %
Example 5 100 % 96 %

18



Comp. Exam. 2 100 % 29 %
*1)  The curculin-containing preparation which ion

exchange water was added to and dissolved again was

measured so that the amount became the same as that

before it was dried.

Example 6

500 ml of the 0.5 M sodium chloride extract con-
taining curculin obtained in Example 4 was concentrated
and desalted with an wultrafiltration device, Amicon
(manufactured by Amicon Division of W.R. GRACE & Co. -
Conn., fractional molecular weight: 5,000) to thereby
give 100 ml of a curculin-containing desalted concen-
trate.

2 g of dextrin and 4 g of casein were added to the
curculin-containing desalted concentrate thus obtained
and subjected to vacuum freeze-drying with the use of a
vacuum freeze dryer FD-1 (the residual moisture content
thereof: approximately 5 %) to give 6.3 g of a curcu-
lin-containing preparation.

Comparative Example 3

The curculin-containing desalted concentrate
obtained in Example 6 was subjected to vacuum freeze-
drying (the residual mcisture content thereof: approxi-

mately 5 %) to thereby give a 0.3 g of a curculin-
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containing preparation.
Experimental Example 3

500 ml1 of the 0.5 M sodium chloride extract con-
taining curculin obtained in Example 4 and curculin-
containing préparations obtained in Example 6 and Com-
parative Example 3 (Example 6; 6.3 g, and Comparative
Example 3; 0.3 ¢) were subjected to HPLC (HPLC column;
Asahi Chemical Industry GS 520) to thereby measure the
curculin content of each preparation. Table 4 men-
tioned below shows the amount of the curculin contained
in each of the curculin-containing preparations. In
the Table, the amount of the curculin contained in 500
ml of the 0.5 M sodium chloride extract containing

curculin is to be 100 %.

Table 4
0.5 M sodium Curculin-contain-
chloride extract ing preparation 1
Example 6 100 % 76 %
Comp. Exam.3 100 % 35 %

*1y)  The curculin-containing preparation was
adjusted to have the same liquid amount as the amount
before it was dried.

Example 7

10 kg of fresh Curculigo latifolia fruits were
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washed with water, and then subjected to micrograter
(performance : 200 kg/h, manufactured by SEIKENSHA Co.,
Ltd., MR-110 model) to thereby grind the fruits. The
fruits thus ground was subjected to a pulper (perform-
ance : 300 kg/h, manufactured by SEIKENSHA Co., Ltd.,
PRT-180 model, pore size of screen : 0.5 mm) to thereby
give 7 kg of sarcocarp puree whose peels and seeds were
removed.

3 kg of lactose was added to 3.5 kg of the sarco-
carp puree thus obtained and subjected to vacuum
freeze-drying with the use of a vacuum freeze dryer
FD-1 (manufactured by TOKYO RIKAKIKAI Co., LTD). The
residual moisture content thereof was approximately 7
%. |

Next, the freeze dried fruits were put through a
standard sieve (JIS standard 500 jp mesh) to thereby
give 3.4 kg of powdered fruits.

Comparative Example 4

3.5 kg of the sarcocarp puree obtained in Example
7 was treated in the same manner as one of Example 7
except that the lactose was not added thereto to give
0.4 kg of powdered fruits.

Experimental Example 4
30 ml of sodium dihydrogenphosphate-citric acid

buffer solution (pH 3.8) was added to 6 g of the pow-
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dered fruits obtained in Example 7 and 1 g of the
powdered fruits obtained in Comparative Example 4 and
subjected to extraction. The obtained extract was cen-
trifuged at 10000 rpm for 5 minutes to thereby give the
samples of HPLC.

These samples of HPLC were subjected to HPLC (HPLC
column; Asahi Chemical Industry GS 520) to thereby
measure the curculin content of each sample. Table 5
mentioned below shows the amount of the curculin con-
tained in each of the powdered fruits, in which the
amount of curculin contained in 3.5kg of the sarcocarp
puree is to be 100 %. This sarcocarp puree is prepared
as a sample of HPLC by adding 30 ml of sodium dihydro-
genphosphate-citric acid buffer solution (pH 3.8) to 1
g of the sarcocarp puree, extracted and then centri-

fuged at 10000 rpm for 5 minutes to thereby give the of

HPLC.
Table 5
sarcocarp puree powdered fruits
Example 7 100 % 98 %
Comp. Exam.4 100 % 71 %
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COMPARATIVE EXAMPLE 1

This Exémplé' -shows the fact that malic acid
contained in the chewing gum composition disclosed in
the reference - . AU-A-36623/89 1is only a component
of chewing gum, and that it has nothing with the sta-

bility of curculin.

Test Example 1

12 kg of fresh Curculigo latifolia fruits were
washed with water and then subjected to vacuum freeze-
drying with the use of a vacuum freeze dryer RFL-308
(manufactured by KYOWA SHINGIJUTU Co., Ltd.) Then the
freeze-dried fruits thus obtained were ground and their
seeds were removed to thereby give 1 kg of ground
sarcocarp. 20£ of water was added to the sarcocarp
and the mixture thus obtained was stirred with a mixer
for 30 minutes and then the supernatant was removed
with a centrifugal separator (3000 G). Then 20 £ of
water was added to the mixture, and the same operation
was repeated for removing the supernatant to thereby
give water-washed sarcccarp.

1204 of 0.5 M NaCl was added to the water-washed
sarcocarp, stirred for 30 minutes and then centrifuged
with a centrifugal separator (3000 G) to thereby give
0.5 M NaCl sodium chloride extract. In addition, 120Z

of 0.5 M NaCl was added to the residue and same opera-
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tion was repeated twice to thereby give about 60£ of
0.5 M NaCl extract in total.

About 60 £ of 0.5 M NaCl extract thus obtained was
concentrated to 1/15 with an ultrafiltration device
(fractional molecular weight: 5000, film area: 0.14 m2,
KL-U-6022, manufactured by Kurare Co., Ltd.) to thereby
give about 4 £ of concentrated liguid.

65 g of scluble starch and 5 g of malic acid were
added to 1 £ of the concentrated liquid thus obtained
and subjected to vacuum freeze-drying with the use of a
vacuum freeze FD-1 (manufactured by TOKYO RIKAKIKAI
Co., LTD) to thereby give 100 g of a curculin-contain-
ing preparation.

0.5% of curculin-containing preparation (pure
curculin: 1%) thus obtained was added to the chewing
gum of the following composition. After mixing, press-
ing and stretching the mixture, it was molded and cut
so as to give a curculin-containing chewing gum (A) of
3 g apiece.

composition of chewing gum

chewing gum base 28 wt%
sugar 50
glucose 10
starch syrup 10
glycerol 1
perfume (mint) 1
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On the other hand, 0.5 M NaCl extract obtained in
the same manner as the above-mentioned manner was
freeze~dried as it is and a curculin-containing prepa-
ration (pure curculin : 3.3%) was obtained.

Soluble starch and malic acid were mixed in the
ratio of 13 : 1 and 0.35% of the obtained mixture was
added to the chewing gum of the above-mentioned compo-
sition and mixed. Further, 0.15% of the curculin-
containing preparation was added to the chewing gum.
After mixing, pressing and stretching the mixture, it
was molded and cut so as to give a curculin-containing
chewing gum (B) of 3 g apiece.

The chewing gums (A) and (B) thus obtained was
chewed to compare the lasting time of the sweetness.

The chewing gum (A) tasted sweeter than the chew-
ing gum (B). While the lasting time of the sweetness
of the chewing gum (A) was 10 minutes, the chewing gum

(B) was 5 minutes.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A taste-modifying composition including fresh Curculigo latifolia fruits,
processed fruits thereof or a curculin-containing material obtained therefrom,
and one or more additives selected from the group consisting of salt,
carbohyzdrate, organic acid, amino acid and protein, whereirn said salt is selected
from the group consisting of chlorides, phosphates, carbonates, sulfates, sulfites,
acetates and tartrates of sodium, potassium and ammonium; nitrates, nitrites,
pyrophosphates and citrates of sodium and potassium; sodium lactate; alum,
burnt alum, sodium propioriate; sodium benzoate; and sodium primary
fumarate; said carbohydrate is one or more selected from the group consisting
of lactose, glucose, sucrose, raffinose, sorbitol, xylitol, inositol, saccharic acid,

soluble starch, dextrin, pectin gum arabic, dextran, polydextrose, locust bean
gum, carboxymethylcellulose, ficoll, xanthan gum, guar gum, alginic acid, konjak
mannan, agar, carrageenan, furcellaran, tragacanth gum, puiiulan, chitin and
chitosan; said organic acid is one or more selected from the group consisting of
malic acid, lactobionic acid and ascorbic acid; said amino acid is one or more
selected from the group consisting of giutamic rcid, aspartic acid, lysine,
arginine, cysteine, glycine, alanine, serine, o-aminobutyric acid, threonine,
isovaline, asparagine, L-valine, a-methyinorvaline and phenyliglycine and said
protein is one or more selected from the group consisting of albumin, gelatin,

casein, sodium caseinate, wheat gluten, B-lactoglobulin, whey, and skim milk

powder, yeast extract, meat extract and egg albumin containing much protein.

2. A taste-modifying composition according to Claim 1, wherein salt and
carbohydrate are added to fresh Curculigo latifolia fruits, processed fruits thereof
or a curculin-containing material obtained therefrom.

3. A taste-modifying composition according to Claim 1, wherein salt and
protein are added to fresh Curculigo latifolia fruits, processed fruits thereof or a
curculin-containing material obtained therefrom.
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4, A taste-modifying composition according to Claim 1, wherein salt,
carbohydrate and protein are added to fresh Curculigo latifolia fruits, processed
fruits thereof or a curculin-containing material obtained therefrom.

5. A taste-modifying composition according to Claim 1, wherein the amount
of one or more selected from the group consisting of salt, carbohydrate, organic
acid, amino acid and protein ranges from 1 to 10000 parts by weight based on
the part by weight of said taste-modifier comprising curculin.

6. A method of stabilizing a taste-modifier which comprises adding one or

more selected from the group consisting of salt, carbohydrate, organic acid,
amino acid and protein to fresh Curculigo latifolia fruits, processed fruits thereof

or a curculin-containing material obtained therefrom.
DATED this 15th day of October, 1993.
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ABSTRACT OF THE DISCLOSURE
A taste-modification composition comprises adding
one or more selected from the group ccnsisting of salt,
carbohydrate, o>ganic acid, amino acid and protein to
fresh Curculigo latifolia fruits, processed fruits
there of or a curculin-containing material obtained

therefrom.
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