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PROTEIN CURUCULIN AND APPLICATION OF THE SAME 

BACKGROUND OF THE INVENTION 

CField of the Invention> 

This invention relates to a novel protein 

curuculin and the application of the same as a taste-

modifier. 

CDescription of the Prior Art> 

Known taste-modifiers. which affect the receptor 

membranes on the tongue in such a manner as to modify 

the taste of a food. include those which remove the 

sweetness of a sweet food in the mouth. for example. 

qymnemic acid contained in Gymnema sylvestre leaves and 

ziziphine contained in Ziziphus · jujuba leaves: and 

those which convert the sourness of a sour food into 

sweetness in the mouth. for example miraculin contained 

in Synsepulm dulcificum fruits. 

Japanese Patent Publication No. 32068/1974 

discloses an example of the application of miraculin as 

a taste-modifier to a chewing gum wherein miraculin is 

added ~o a chewing gum composition or ~ chewing gum 

composition is coated with miraculin. 

Further Japanese Patent Laid-Open No. 36214/1986 

discloses an example of the application of miraculin as 

a taste-modif iei to a mouth-wash composition wherein 

miraculin is added to a mouth-wash composition to 

thereby prevent a change in the taste of a juice taken 

.. _ __....,.,. 
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after using the mouth-wash. which is caused by sodium 

lauryl sulfate remaining in the mouth. 

It is further known that Curuculigo latifolia 

fruits. which grow in Western Malaysia and the southern 

part of Thailand and belong to the genus·curuculigo of 

Amaryllidaceae. are good to eat and exhibit an 

appetizing effect. 

Although miraculin has such effects as described 

above, it has never been practically employed as a 

taste-modifier because of its poor stability. Thus 

neither any chewing gum composition containing 

miraculin nor any mouth-wash composition containing the 

same has been available in practice so far. 

No effect of Curuculigo latifolia fruits except 

the abovementioned one has been known so far. 

SUMMARY OF THE INVENTION 

It is the first object of the present invention to 

provide a novel and highly stable taste-modifier. 

It is the second object of the present invention 

to provi:-de a novel and highly stable taste-modifier for 

an ·acidic material, a material which is made acidic in 

the mouth or a material containing the same. which will 

be called a sour material hereinafter. The taste-

modifier for a sour material of the present invention 

would exert a taste-modification effect when said sour 

material is taken. 
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It is the third object of the present invention to 

provide a chewing gum composition which exerts a novel 

taste-modification effect and has a stable taste-

modification function. 

It is the fourth object of the present invention 

to provide a mouth-wash composition which exerts a 

novel taste-modification effect and has a stable taste-

modification function. 

The present inventors have found that a sour 

material or water taken after eating Curuculigo 

latifolia fruits would taste sweet. Thus they have 

attempted to identify the sweetness-inducer. As a 

result. they have found that a specific protein 

contained in Curuculigo latifolia fruits is the aimed 

sweetness-inducer. 

The present inventors have further found that a 

sour material taken following a Curuculigo latifolia 

fruit would taste sweet. which suggests that said fruit 

may serve as a taste-modifier for a sour material for 

achieviil9' the above object. 

As a result of extensive studies. the present 

inventors have further found that a chewing gum 

achieving the above object can be obtained by adding 

fresh Curuculi90 latifolia fruits. dried fruits thereof 

or a curuculin-containing material obtained therefrom 

to a chewing gum composition. 
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As a result of extensive studies. the present 

inventors have further found that a mouth-wash 

achieving the above object can be obtained by adding 

fresh Curuculigo latifolia fruits, dried fruits thereof 

or a curuculin-containing material obtained therefrom 

to a mouth-wash composition. 

Accordingly. the present invention. which has been 

completed based on these findings. has succeeded in 

achieving the first object described above by providing 

a protein curuculin Cthe first invention) obtained by 

extracting from fresh Curuculigo latifolia fruits or 

dried fruits thereof with an aqueous solution of a salt 

of a concentration of at least 0.01 M. 

The novel material curuculin according to the 

first invention has a high stability and is highly 

available as a taste-modifier. When the curuculin of 

the present invention or a material containing the same 

is taken followed by a sour material or water. said 

sour material or water would taste sweet. Namely, 

curucultn can impart a preferable sweetness to food 

products which should be sour from the viewpoint of, 

for example, storage stability or those which contain 

no sugar for clinical or nutritional reasons. Thus 

curuculin may be used for various purposes. 

The present invention has succeeded in achieving 

the second object described above by providing a taste-
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modifier Cthe second invention> for a sour material 

comprising fresh Curuculigo latifolia fruits. dried 

fruits thereof or a curuculin-containing material 

obtained therefrom. 

The taste-modifier according to the second 

invention has a high stability. When the taste-

modifier or a material containing the same is taken 

followed by a sour material, said sour material would 

taste sweet. Namely, the taste-modifier of the present 

invention can impart a preferable sweetness to food 

products which should be sour from the viewpoint of, 

for example, storage stability. Further the taste-

modifier can give an enhanced sweetness to a food 

containing bitter. astringent or harsh components. 

Therefore it may be used for various purposes. 

The present invention has further succeeded in 

achieving the third object described ab.eve by providing 

a chewing gum composition comprising fresh Curuculigo 

latifolia fruits. dried fruits thereof or a curuculin-

containfng material obtained therefrom Cthe third 

invention>. 

The chewing gum composition according to the third 

invention exerts a novel taste-modification effect and 

has a stable taste-modification function. It would not 

only show a sustained chewing gum flavor but also make 

a sour material or water taken following the chewing 
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gum sweet. Namely. the chewing gum composition 

relieves the sourness of the sour material and enhance 

the sweetness of the same to thereby make the sour 

material sweet and easy to take. 

The present invention has furthermore succeeded in 

achieving the fourth object described above by 

providing a mouth-wash composition comprising fresh 

Curuculigo latifolia fruits. dried fruits thereof or a 

curuculin-containing material obtained therefrom Cthe 

fourth invention). 

The mouth-wash composition according to the fourth 

invention exerts a novel taste-modification effect and 

has a stable taste-modification function. It would 

sweeten not only the water to be taken together 

therewith but also a sour material or water taken 

following the same. When said mouth-wash composition 

contains sodium lauryl sulfate, it shows no undesirable 

aftertaste caused by the sodium lauryl sulfate. 

DETAILED DESCRIPTION OF THE INVENTION 

Now- the protein curuculin, namely, the first 

inention will be described in detail. 

The curuculin of the present invention may be 

obtained by extracting from fresh Curuculigo latifolia 

fruits or dried fruits thereof with an aqueous solution 

of a salt of a concentration of at least 0.01 M. 

Examples of the salt include chlorides such as 
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sodium chloride. potassium chloride. calcium chloride, 

magnesium chloride and ammonium chloride; phosphates 

such as sodium phosphate, potassium phosphate, 

magnesium phosphate and ammonium phosphate: carbonates 

such as sodium carbonate. potassium carbonate, 

magnesium carbonate and ammonium carbonate: sulfates 

such as sodium sulfates. magnesium sulfate. calcium 

sulfate and ammonium sulfate; sulfites such as sodium 

sulfite. magnesium sulfite. calcium sulfite and 

ammonium sulfite; nitrates such as sodium nitrate and 

potassium nitrate; nitrites such as sodium nitrite and 

potassium nitrite; lactates such as sodium lactate and 

calcium lactate; alum; burnt alum; sodium acetate: 

pyrophosphates such as sodium pyrophosphate and 

potassium pyrophosphate; propionates such as sodium 

propionate and calcium propionate; sodium benzoate; 

sodium fumarate; and sodium polyacrylate. 

The method for drying Curuculigo latifolia fruits 

is not particularly restricted. Namely. sun-dried 

Curucultgo latifolia fruits, hot air-dried ones and 

lyophilized ones such as lyophilized pulp may be used 

in the present invention. 

A typical example of the extraction of curuculin 

with the aqueous solution of a salt may be carried in 

the following manner. 

An aqueous solution of a salt such as sodium 
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chloride is added to fresh Curuculigo latifolia fruits 

or dried fruits thereof and the obtained mixture is 

homogenized followed by filtering and centrifuging. 

Since curuculin is contained in the water-insoluble 

part of Curuculigo latifolia sarcocarp, it is 

preferable to homogenize the above mixture of the fresh 

Curuculigo latifolia fruits or dried fruits thereof and 

water followed by thoroughly washing the mixture to 

thereby remove the water-soluble part and extracting 

from the residue with the abovementioned salt solution 

so as to elevate the purity of curuculin. 

The concentration of the salt of the aqueous 

solution to be used for the extraction should be 0.01 M 

or more. since curuculin can not be sufficiently 

extracted with a salt solution of a concentration lower 

than 0.01 M. On the other hand, a salt solution of an 

excessively high concentration requires a prolonged 

period of time for desalting following the extraction. 

Thus the concentration of the salt solution preferably 

ranges ~from 0.1 to 1.0 M, from the viewpoints of the 

extraction efficiency and the subsequent purification 

procedure. 

The extract thus obtained with the use of the salt 

solution is then desalted and dried to thereby give a 

curuculin-containing material which is sufficiently 

available in practice. However the purity of curuculin 

---.----
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can be further elevated by purifying the above extract 

by ion exchange chromatography with the use of CM­

Sepharose and HPLC with the use of a gel column 

followed by desalting and drying. Thus pure curuculin 

can be obtained. It is a matter of course that the 

curuculin purity may be further elevated by various 

purification procedures other than those described 

above, for example, known protein purification 

procedures such as salting-out or solvent 

precipitation. 

A typical example of the curuculin thus obtained 

is a protein having a molecular weight of approximately 

12.500 dalton. an amino acid residue number of 97 and 

an iso-electric point of 7.1. This protein is present 

as a dimer of a molecular weight of approximately 

26,000 dalton. The following Table 1 shows the amino 

acid composition of this protein. Thus it contains 

relatively large amounts of aspartic acid. leucine and 

glycine. 
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Table l: Amino acid composition 

Amino acid % by mol No. Of residues 

Aspartic acid (Asp) 17.3 17 -
Threonine (Thr) 6.4 6 -
Serine (Serl 7.0 7 

Glutamic acid (Glu) 7.2 7 

Pro line (Pro) 1.2 l 

Glycine (Gly) 12.5 12 
--

Alanine (Ala) 5.3 5 

Cystine (Half-cvs) - -~ . 

Valine (Vall 6.-. a 7 

Methionine (Met) 0.4 1 

Isoleucine (Ile) 4.2 4 

Leucine (Leu) 14.5 14 

Tyrosine (Tyr) 5.2 5 

Phenylalanine (Phe) 1.3 l 

Lysine (Lys) 2.7 3 
, 

Histidine (His) 2.4 2 

Arginine (Arg) 5.5 5 

Total 97 
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The abovementioned protein curuculin of the 

present invention may be appropriately used as a taste-

modifier. 

The taste-modifier of the present invnetion 

comprising said curuculin may be either taken as such 

or appropriately added to.for example, foods, drinks or 

drugs. The amount of the taste-modifier to be added 

to, for example. a food may be appropriately determined 

depending on the purpose and use, based on the 

sweetness-induction activity of curuculin which will be 

shown hereinafter. 

The food containing said taste-modifier comprising 

curuculin may be processed into various forms. for 

example. powder. solution, sheet. tablet, spray or 

emulsion, depending on the properties thereof. 

CFunctionJ 

When taken before or together with a sour 

material. a nontaste material or water, the curuculin 

of the present invention would affect the receptor 

membrane on the tongue to thereby give· a sweetness. 

Wh~n the curuculin of the present invention or a 

preparation containing the same is taken, therefore, a 

sour material, a nontaste material or water taken 

within 30 minutes thereafter would taste sweet. 

Table 2 shows the sweetness-induction effects of 

pure curuculin on various aqueous solutions ccuruculin 
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concentration: 4 x 10-5 Ml. Table 2 shows that 

curuculin exerts a particularly high effect on a sour 

material. 
Table 2 

Aqueous solution Sweetness-induction effect 

Citric acid (0.02 M) Comparable to 0 • 3 M aqueous 
solution of sucrose 

Ascorbic acid (0 .02 M) Comparable to 0.2 M aqueous 
solution of sucrose 

Water Comparable to 0.1 M aqueous. 
solution of sucrose 

Green tea (1 g/100 ml) do . 

Black tea (1 g/100 ml) do. 

Different from miraculin contained in Synsepulm 

dulcificum fruits. the curucuiin of the present 

invention remains stable in an aqueous solution. Thus 

curuculin or a preparation or a food containing the 

same may be readily processed not only into. for 

example, powder, tablets or sheet but also into 

solution, emulsion or spray. 

The curuculin of the present invnetion per se has 

a slight sweetness. 

Now the taste-modifier for a sour material 

according to the second invention will be described in 

detail. 

The taste-modifier of the present invention may be 

obtained not only from fresh Curuculigo latifolia 
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fruits but also from dried ones. The dried Curuculigo 

latifolia fruits may be obtained by any method without 

restriction. For example, sun-dried. hot air-dried or 

lyophilized ones. 

employed therefor. 

e.g.' lyophilized pulp may be 

The fresh Curuculigo latifolia fruits or dried 

fruits thereof may be generally ground. milled or 

pasted, though the present invention is not restricted 

thereby. 

Alternately. the taste-modifier of the present 

invention may be a curuculin-containing 

obtained from the abovementioned fresh 

latifolia fruits or dried fruits thereof. 

material 

Curuculigo 

Examples of 

said curuculin-containing material include curuculin 

extracted from said fresh Curuculigo latifolia fruits 

or dried fruits thereof and a residue obtained by 

separating a curuculin-free component from 

appropriately treated fresh Curuculigo latifolia fruits 

or dried fruits thereof. The abovementioned curuculin 

extracted from the fresh Curuculigo latifolia fruits or 

drfed fruits thereof may have ·any purity without 

restriction. Namely, either highly pure curuculin or a 

material containing curuculin together with a large 

amount of other components may be employed therefor. 

Similarly. the extract may contain other components. 

The procedure for extracting the curuculin is not 
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particularly restricted. The extraction process with 

the use of an aqueous solution of a salt of a 

concentration of at least 0.01 M. namely the one shown 

in the above first invention. ~ay be pref erablY 

employed. 

The taste-modifier for a sour material of - the 

present invention comprising said curuculin may be 

either taken as such or appropriately added to. for 

example, foods, drinks or drugs. The amount of the 

taste-modifier of the present invention to be added to. 

for example, a food may vary depending on the purpose 

and use. Generally it may be added in such an amount 

as to give 0.001 to 1 part by weight of curuculin to 

100 parts by weight of a food. 

The taste-modification effect of the taste-

modifier of the present invention on a sour material 

may be further enhanced bY adding bitter, astringent or 

harsh materialCsl thereto. Namely, the taste-modifier 

of the present invention can give an elevated sweetness 

when a~sour material is present in the mouth together 

with bitter, astringent or harsh materialCsl. It is 

not always required to take these bitter. astringent or 

harsh materials together with the sour material. 

Namely, they may be taken before or after taking the 

sour material in such a manner that they are present in 

the mouth together with the taste-modifier of the 
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present invention and the sour material. 

The food containing said taste-modifier comprising 

curuculin may be processed into various forms. for 

example. powder, solution. sheet, spray or emulsion, 

depending on the properties thereof. 

CFunction) 

The taste-modifier of the present invention would 

affect the receptor membrane on the tongue in such a 

manner that a sour material taken thereafter would 

taste sweet. When the taste-modifier of the present 

invention or a preparation containing the same is 

taken. therefore, a sour material taken within 30 

minutes thereafter would taste sweet. 

The taste-modifier for a sour material of the 

present invention per se has a slight sweetness. 

Now the chewing gum composition of the third 

invention will be described in detail. 

The fresh Curucurigo latifolia fruits. dried 

fruits thereof or a curuculin-containing material 

obtained therefrom contained in the chewing gum 

co~position of the present invention have the following 

effects. 

Cl> Sustaining the taste of the chewing gum for a . 

long time. 

C2l Modifying the taste receptor on the tongue in 

such a manner as to impart a sweetness to a sour 
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material or water taken following the chewing gu~. 

C3> Makinq it unnecessary to add conventionally 

used sugar or an artificial sweetener to the chewinq 

gum for sustaininq its taste. or significantly lowering 

the amount of such an additive as described above. 

C4) Not only improving the taste of the chewing 

gum components and/or perfumes contained therein but 

also showing an excellent taste per se. This taste 

would be kept for an hour or longer. compared with the 

fact that a conventional chewing gum would lost its 

taste after being chewed for a few minutes. 

C5l Improving the taste of a sour fruit perfume 

commonly contained in chewing gum compositions. 

The fresh Curuculigo latifolia fruits. dried 

fruits thereof or curuculin-containinq material 

obtained therefrom to be used in the third invention 

maY be those similar to the fresh Curuculiqo latifolia 

fruits. dried fruits thereof or curuculin-containlng 

material obtained therefrom consisting the taste-

modifier of the second invention. 

The fresh Curuculigo latifolia fruits. dried 

fru.i ts ·thereof or curuculin-containing material 

obtained therefrom described above may be blended into 

a chewing gum composition by adding said fresh 

Curuculigo latifolia fruits. dried fruits thereof or 

curuculin-containing material obtained therefrom to a 
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chewing gum base: or coating a. chewing gum composition 

comprising a chewing gum base with the fresh Curuculigo 

latifolia fruits. dried fruits thereof or curuculin­

containing material obtained therefrom. The latter 

process. i.e .. coating is preferred to the former one. 

since it requires less amount of the fresh Curuculigo 

latifolia fruits. dreied fruits thereof or curuculin­

containing material obtained therefrom in order to 

achieve an effect of imProving or reinforcing the 

desired taste. than the former process does. 

The coating may be effected by any method without 

li mi tat ion. For example. a Curuculigo latifolia fruit 

powder may be dus~ed over a chewing gum or a chewing 

gum composition may be coated with Curuculigo latifolia 

fruit paste. 

A gum base suitable for the chewing gum 

composition of .the present inventi~n include unmodified 

Pontianak gum. glutacathyan. chicle. a gum latex base 

disclosed in U.S. patent No. 1.930.436. a gelton base 

disclosed in U.S. patent No. 2.137.746. a mixture 

thereof and a paraffin-modified base. 

The chewing gum composition of the present 

invention may preferably contain fresh Curuculigo 

latifolia fruits. dried fruits thereof or a curuculin­

containing material obtained therefrom in such an 

amount as to give at least 0.01 mg. preferably 0.1 to 1 
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mg. of curuculin per unit amount of the chewing .gum. 

regardless of the form of the chewing gum. Although a 

larger amount of the fresh Curuculigo latifolia fruits. 

dried fruits thereof or curuculin-containing material 

obtained therefrom may be used. it would cause 

substantially no advantage from the viewpoint of taste-

modification. 

The chewing gum composition of the present 

invention may further contain a mint or fruit perfume. 

Furthermore it may contain sugar. if desired. 

In addition to the abovementioned components. the 

chewing gum composition of the Present invention may 

contain a nontoxic acid which would reinforce the 

s~eetness after the fresh Curuculigo ·1atifolia fruits. 

dried fruits thereof or curuculin-containing material 

obtained therefrom modified the taste receptor on the 

tongue. Thus the chewing gum product has an improved 

sweetness and a low caloric value. Examples of the 

nontoxic acid include carboxylic acids such as citric 

acid. malic acid. ascorbic acid. acetic acid and 

tartaric acid. inorganic acids at a low concentration 

and. mixtures thereof. The acid may be used in such an 

amount as to give an effective molar concentration of 

0.001 to 0.1 M. Namely. the amount of acid included in 

the chewing gum composition is to be such an amount as 

to give the same sweetness as given by an aqueous 
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solution of the acid of a concentration of 0.001 to 0.1 

r~t. 

Curuculigo latifolia fruits have a s l i qht 

sweetness per se. Thus they maY be slmPlY added to a 

chewing gum base to thereby give a chewing gum of a 

fruity taste. 

Now the mouth-wash composition according to the 

fourth invention will be described in detail. 

The fresh Curuculigo latifolia fruits. dried 

fruits thereof or curuculin-containing material 

obtained therefrom cont a i n ed i n the mouth-wash 

composition of the present invention have the following 

effects. 

c 1 ) r.tod if y i ng the taste receptor on the tongue 
.. 

after using the mouth-wash composition. Thus the water 

taken thereafter for rinsing the mouth tastes sweet. 

C2) Imparting a sweetness to a sour material which 

is taken after using the mouth-wash comPosition. 

<3l When the mouth-wash composition contains 

sodium lauryl sulfate. the deterioration of the taste 

of a food. which is taken after using the mouth-wash 

composition. caused by the sodium lauryl sulfate 

remaining in the mouth can be prevented. Further a 

Preferable sweetness is imparted to said food. 

C4J A mouth-wash composition for children can be 

obtained. without using any specific seasoning for 
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children. by adding fresh Curuculigo latifolia fruits. 

dried fruits thereof or a curuculin-containing material 

obtained therefrom thereto. 

The mouth-wash composition of the present 

invention. which comprises fresh Curuculigo latifolia 

fruits. dried fruits thereof or a curuculin-containinq 

material obtained therefrom. may be Processed into. for 

example. mouth-wash agent. liquid mouth-refreshing 

agent. tooth liquid and toothpaste. 

The fresh Curuculigo latifolia fruits. dried 

fruits thereof or curuculin-containing material 

obtained therefrom to be used in the fourth invention 

may be the same as those which are used in the third 

invention. 

The fresh Curuculigo latifolia fruits. dried 

fruits thereof or curuculin-containing material 

obtained therefrom may be added to the mouth-wash 

composition by any method without restriction. For 

example. they may be added thereto as such. 

Alternately. the fresh Curuculigo latifolia fruits. 

dried fruits thereof or curuculin-containinq material 

obt.ained therefrom may be stabilized bY encapsulating 

or coating with. for example. dextran. 

The fresh Curuculigo latifolia fruits. dried 

fruits thereof or curuculin-containing material 

obtained therefrom may be used in such an amount as to 
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give a curuculin content of to 10- 3% <by weight. the 

same will apply hereinafter>. preferably 10-l to 10- 2%. 

based on the total composition. Although a larger 

amount of fresh Curuculigo latifolia fruits. dried 

fruits thereof or curuculin-containing material 

obtained therefrom may be used. it would 

substantially no advantage from the viewpoint of taste-

modification. 

The mouth-wash composition of the present 

invention may further contain various components 

depending on its form. 

For example. a liquid comPosition such as a mouth-

wash liquor may comprise a solvent such as water or 

ethanol: a thickner such as polyethylene glycol. 

sorbitol. glycerol or propylene glycol: a water-soluble 

salt of an alkYl sulfate carrying a to 16 carbon atoms 

such as sodium lauryl sulfate: a surfactant such a.s 

sodium dodecylbenzenesulfonate. sodium hydrogenated 

coconut fatty acid monoglyceride monosulf ate. sodium 

lauryl sulfoaceate. sodium lauroyl sarcosinate. N-acyl 

glutamat~. lauryl diethanolamide or sucrose fatty acid 

esters: an essential oil such as peppermint oil or 

spearmint oil: a perfume such as I-menthol. carvone. 

eugenol or anethole: a sweetener such as saccharin 

sodium. stevioside. neohesPeridindihYdrochalcone. 

glycyrrhizin. perillartine or P-methoxycinnanic 
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aldehyde: and a pr~servative. 

When the mouth-wash is in the form of a gel or a 

paste. on the other hand. it may comPrise a binder such 

as carboxymethyl cellulose sodium. hYdroxyethYl 

cellulose. alginates. carrageenan. gum arable or 

polyvinyl alcohol. A mouth-wash comPosition in the 

form of a toothpaste may comPrise a sanding agent such 

as dibasic calcium phosphate. calcium carbonate. 

calcium pyrophosphate. insoluble sodium metaphosphate .. 

amorphous silica. crystalline silica. alumina silicate. 

aluminum oxide. aluminum hydroxide or a resin. 

The mouth-wash composition of the present 

invention may further contain an active ingredient such 

as chlorohexidine. dextranase. mutanase. sorbic acid. 

alexidine. hinokitiol. cetylpyrimidium chloride. an 

alkylglycine. an alkYldiamino-ethvlqlycine salt. 

allantoin. 1-aminocaProic acid. tranexamic acid. 

azulene. vitamin E. a water-soluble rnonobasic or 

dibasic phosphate. a quaternary ammonium compound. 

sodium chloride or a herb extract. 

The mouth-wash composition of the present 

invention may be prepared in a known manner depending 

on the type. 

To further illustrate the present invention. the 

following Examples will be given. 
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Example 1 

To 30 g of lYOPhilized Curuculigo latifolia fruit 

pulp. was added 600 ml of water. The obtained mixture 

was homogenized in a mixer for two minutes and then 

centrifuged at 10.000 rpm for 30 minutes. After 

removing the colored supernatant. 600 ml of water was 

added to the residue. The obtained mixture was· 

homogenized and centrifuged followed bv removinq the 

supernatant. This procedure was repeated four times 

until the supernatant was not colored any more. 

To the residue thus obtained. was added 250 ml of 

a 0.5 t\I aqueous solution of NaCl. The resulting 

mixture was homogenized in a mixer for two minutes and 

then filtered under reduced pressure. After collecting 

the filtrate. 250 ml of the 0.5 W aqueous solution of 

NaCl was further added to the residue. The mixture was 

homogenized and filtered under reduced pressure. Then 

the filtrate was collected. 

These filtrates were combined and centrifuged at 

30.000 rpm for one hour to thereby give a crude 

curuculin extract as the supernatant. 

This crude extract was desalted and lYoPhilized. 

Thus a curuculin-containing material. i.e. . crude 

curuculin was obtained. 

Example 2 

500 ml of the crude curuculin extract obtained in 
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the above Example 1 was concentrated to :30 ml by 

ultrafiltration. Then 70 ml of a 0.01 ~ Phosphate 

buffer CpH 6.8> was added thereto to thereby qive a 

total volume of 100 ml. The mixture thus obtained was 

employed as a sample. The sample was subjected to C~-

Sepharose column chromatography with the use of a CM-

Sepharose CL-68 column Cbed volum: 130 ml. bed height: 

17 cm> which had been equilibrated with a 0.01 Ll 

phosphate buffer CpH 6.8>. After washing with a 0.01 Ll 

phosphate buffer CpH 6.81. the column was subjected to 

gradient elution with the use of O - 1.0 M NaCl/0.01 Ll 

phosphate buffer solution CPH 6.8l and an active 

fraction was collected. 

The active fraction was desalted and lYOPhilized 

to thereby give a curuculin-containing material. i.e .. 

crude curuculin. 

Example 3 

The active fraction obtained in the above Example 

2 was concentrated by ultrafiltration and subjected to 

HPLC with the use of a gel column CTSK Gel G3000SW: 

mfd. by Toyo Soda Mfg. Co.>. A 0.01 M phosphate buffer 

solution CpH 6.8> was employed as an eluent. 

Thus curuculin was eluted as a highly active 

fraction showing a sharp peak. 

This active fraction was desalted and lYoPhilized 

to thereby give purified curuculin. 
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The purified curuculin thus· obtained was subjected 

to SOS-PAGE in the presence of 8.0 i.1 of urea. As a 

result. it showed a single band corresPondinq to a 

colecular weight of 12.500 aalton. which indicated that 

it was a pure compound. 

Table 3 shows the protein content. activity Yield 

and specific activity. each per 30 g of the starting 

lyophilized Curuculigo latifolia pulp. of each product 

obtained above. 

Table 3 

Protein Activity Specific 
content yield activity 

Lyophil.ized pulp 30 g 100 1 

Ex. 1 38 mg 85.4 672 
, 

Ex. 2 11.5 mg 13.6 1920 

Ex. 3 10 mg 66.7 2000 

Example 4 

10 mg of the crude curuculin obtained in the above 

Example l and l mg of sodium chloride were dissolved in 

20 ml of water to thereby give a 0.05% aqueous solution 

of the curde curuculin. This solution remained stable 

after allowing to stand at room temperature caround 

2s0 c> for one month. 1 ml of ~his solution was kept in 

the mouth for one minute and then vomitted. 
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Subsequently 0.02 M citric acid. water and black tea 

were taken independently. Table 4 shows the sweetness 

thus shown by each drink. 

Table 4 

Drink Sweetness 

0.02 M citric acid Comparable to 10% aqueous 
solution .. of sugar 

Water Comparable to 3% aqueous 
solution of sugar 

Black tea Comparable to 2% aqueous 
solution of sugar 

Thus the black tea tasted as sweet as a common one 

containing sugar. 

Example 5 

A black coffe jelly CA> and a sugar-containing one 

(8). each having the following composition. were 

prepared. 

Table 5 

A ( % ) B ( % ) 

Refined white sugar 4 

Coffee extract 2 ') .. 
Concentrated coffee 8 8 

Caramel 0. 1 0. 1 

Gelatin 2 2 

Caramel bitter base 0.5 0.5 

Water 87.4 83.4 
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Separately. 0.005% of the crude curuculin obtained 

in the above examPle was added to a commercially 

available fresh cream CC> to thereby give a curuculin-

containing fresh cream CO). 

The components of the coffee jelly CA> were 

dissolved in the water. poured into a cup and 

solidified by colling. Approximately 10 g of the fresh 

cream CD>. which had been whipped with 10% of sugar. 

was pressed thereon to thereby give a cream coffee 

Jelly. Similarly. the fresh cream CC>. which bad been 

whipped with 10% of suqar. was pressed on the coffee 

Jelly CB> to thereby give another cream coffee iellY. 

The taste of the coffee jelly CA> taken following 

the whipped cream co; was similar to that of the coffee 

Jelly <Bl taken follo~ing the whip~ed cream CC). 

Example 6 

The coffee jelly (A) prepared in the above Example 

5 was coated with 0.2 g of an edible film containing 

0.2% of the crude curuculin obtained in Example 1 to 

thereby present the Jelly from drying. The tase of the 

coffee jelly taken following the edible film was , 

similar to that of the coffee Jelly ( B > described in 

Example 5. 

Example 7 

To 30 g Of hot air-dried Curuculigo latifolia 

fruits. was added 600 ml of water. The obtained 
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mixture was homogenized in a mixer for two minutes and 

then centrifuged at 10.000 rpm for 30 minutes. After 

removing the colored supernatant. 600 ml of water was 

added to the residue. The mixture was homoqenized and 

centrifuged followed by removing the supernatant. This 

procedure was repeated four times until the supernatant 

was not colored any more. 

To the obtained residue. was added 250 ml of a 0.5 

aqueous solution of NaCl. This mixture was 

homogenized in a mixer for two minutes and then 

filtered under reduced pressure. After collecting the 

filtrate. 250 ml of a 0.5 M aqueous solution of NaCl 

was further added to the residue. The obtained mixture 

was homogenized and filtered under reduced pressure and 

the filtrate was collected. 

These filtrates werer combined and centrifuqed at 

30.000 rpm for one hour. Thus a crude curuculin 

extract was obtained as the supernatant. 

This curde extract was desalted and dried to 

thereby give a curuculin-containinq material. i.e .. 

curde curuculin. 
~ 

Example 8 

500 ml of the crude curuculin extract obtained in 

the above Example 7 was concentrated to 30 ml by 

ultrafiltration. 70 ml of a 0.01 M phosphate buffer 

solution CpH 6.8> was added thereto to thereby give a 
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total volume of 100 ml. The mixture thus obtained was 

employed as a sample. This sample was sub.jected to CM-

Sepharose column chromatography with the use of a CM-

Sepharose CL-68 column Cbed volume: 130 ml. bed height: 

17 cml which had been equilibrated with a 0.01 M 

phosphate buffer solution <pH 6.8). After washing with 

a 0.01 M phosphate buffer solution CPH 6.8>. the column 

was subjected to gradient elution with the use of O 

1.- M NaCl/0.01 M phosphate buffer solution CpH 6.8) 

and an active fraction was collected. 

This active fraction was desalted and dried to 

thereby give a curuculin-containing material. i.e .. 

crude curuculin. 

Example 9 

The active fraction obtained in the above Example 

8 was concentrated by ultrafiltration and subjected to. 

HPLC with the use of a gel column <TSK Gel G3000SW: 

mfd. by Toyo Soda Mfg. co.>. A 0.01 M phosphate buffer 

solution CpH 6.8> was employed as a eluent. 

Thus curuculin was eluted as a highly active 

fraction~showing a sharp peak . 

. This active fraction was desalted and lYOPhilized 

to thereby give purified curuculin. 

The purified curuculin thus obtained was subjected 

to SOS-PAGE in the presence of a.a M of urea. As a 

result. it showed a single band corresponding to a 
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molecular weight of 12.500 dalton. which indicated that 

it was a pure compound. 

Table 6 shows the protein content. activity Yield 

and specific activity. each per 30 g of the starting 

dried Curuculigo latifolia fruits. of each product 

obtained above. 

Table 6 

Protein Activity Specific 
content yield activity 

Dried fruits 30 g 100 1 

Ex. 7 38 mg 85.4 672 

Ex. 8 11.5 mg 73.6 1920 

Ex. 9 10 mg 66.7 2000 

Example 10 

100 mg of the crude curuculin obtained in the 

above Example 7 and 1 mg of sodium chloride were 

dissolved in 20 ml of water to thereby give a 0.5% 

aqueous solution of the crude curuculin. This solution 

remained stable after allowing to stand at room 

temperature <around 25° Cl for one month. 1 ml of this 

solution was kept in the mouth for one minute and then 

vomitted. Subsequently 0.02 M citric acid. water and 

black tea were taken independently. Table 7 shows the 

sweetness thus shown bY each drink. 
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Table 7 

Drink Sweetness 

0.02 M citric acid Comparable to ··10% aqueous 
solution of sugar 

Water Comparable to 3% aqueous 
solution of sugar 

Black tea Comparable to 2% aqueous 
solution of sugar 

Thus the black tea tasted as sweet as a common one 

containing sugar. 

Example 11 

A black coffee jelly CAl and a sugar-containing 

one lB>. each having the following comPosition. were 

prepared. 

Table 8 

A ( % } 6 ( % } 

Refined white sugar 4 

Coffee extract 2 2 

Concentrated coffee 8 8 

Caramel 0. 1 a. i 

Gelatin 2 2 

Caramel bitter base 0.5 0.5 

Water 87.4 83.4 
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Separately. 0.05X of the crude curuculin obtained 

in the above Example 7 was added to a commercially 

available fresh cream CCl to thereby give a curuculin-

containing fresh cream CDl. 

The components of the coffee JellY CA) were 

dissolved in the water. poured into a cup and 

solidified by cooling. Approximately 10 g of the fresh 

cream· CDJ. which had been whiPPed with 10% of sugar. 

was pressed thereon to thereby give a cream coffee 

jelly. Similarly. the fresh cream CC). which had been 

whipped wt th 10% of sugar. was pressed on the coffee 

JellY <B> to thereby give another cream coffee JellY. 

The taste of the coffee Jelly CAl taken following 

the whipped cream CD> was similar to that of the coffee 

Jelly CB> taken following the whipped cream CCJ. 

Example 12 

The coffee .iellY CA> prepared in the above Example 

11 was coated with 0.2 g of an edible film containing 

0.2% of the crude curuculin obtained in Example 7 to 

thereby prevent the jelly from drying. The taste of 

the coffee Jelly taken following the edible film was 

similar to that of the coffee Jelly CB> described in 

Example 11. 

Examples 13 to 18 

The procedure of ExamPle 7 was repeated except 

that the 0.5 M aqueous solution of NaCl was substituted 
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with a 0.5 M aqueous solution of KCl cExamPle 13>. a 

0.5 M aqueous solution of cac1 2 CExamPle 14>. a 0.5 M 

aqueous solution of NaHco3 CExample 15>. a 0.5 M 

aqueous solution of MgC03 <Example 16l a 0.2 M 

aqueous solution of KH2Po4 <Example 17> or a 0.2 M 

aqueous solution of NaH2Po4 <Example 18>. Thus a 

curuculin-containing material. i.e .. crude curuculin 

was obtained in each case. 

Example 19 

1 g of a Curuculigo latifolia fruit was ground in 

a mortar to thereby give a sample of the taste-modifier 

of the present invention in the form of a Paste. 0.5 q 

of this pasty samPle was kePt in the mouth in such a 

manner that it come in contact with the whole UPPer 

surf ace of the tongue. One minute thereafter. 100 ml 

of lemon juice was kept in the mouth. Thus a sweetness 

was imparted to the lemon Juice and. therefore. the 

lemon juice tasted as sweet as an orange. 

Example 20 

Curuculigo latifolia fruits were peeled and their 

seeds were removed. The Curuculigo latifolia sarcocarp 

thus ootained was dried at 40°C for 24 hours and then 

ground in a mixer for two minutes. Thus a sample of 

the taste-modifier of the present invention in the form 

of a powder was obtained. 0.2 g of this powdery sample 

was kept in the mouth in such a manner that it came 
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into contact with the whole ·upper surface of the 

tongue. One minute thereafter. 0.5 g of a I-ascorbic 

acid powder was kept in the mouth. Thus a sweetness 

was imparted to the ascorbic acid. Name! Y. the 

sourness of the ascorbic acid was masked and thus it 

showed a refreshing sweet and sour taste. 

Example 21 

A mixture of 0.9 g of the powdery sample obtained 

in the above Example 20 and 0.1 g of a citric acid 

powder was kept in the mouth. Thus it showed a 

preferable sweet and sour taste. 

Example 22 

To 20 kg of Curuculigo latifolia sarcocarP. was 

added 100 1 of water. The obtained mixtrue was 

homogenized and centrifuged at 10.000 rpm for 30 

minutes. After removing the suPernatant. 100 1 of 

water was further added to the residue. The mixture 

was homogenized and centrifuged again followed by 

removing the supernatant. 

To the residue thus obtained. was added 30 1 of a 

0.5 M aqueous solution of NaCl. The mixture was 

homogenrzed in a mixer for two minutes and filtered 

under reduced pressure. After collecting the filtrate. 

30 1 of the aqueous solution of NaCl was further added 

to the residue. The obtained mixture was homogenized 

and filtered under reduced pressure again followed by 
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collecting the filtrate. 

These filtrates were combined and centrifuged at 

30.000 rpm for an hour. Thus a crude curuculin extract 

was obtained as the supernatant. 

This crude extract was desalted by ultrafiltration 

and lyophilized to thereby give a curuculin-containinq 

material. 

A coffee drink of the following composition was 

prepared with the use of the curuculin-containinq 

material obtained above. This coffee drink was 

pasteurized at 140°c for three seconds with a VTIS 

pasteurizer tmfd. by Alf a Laval Co. l and then 

aseptically packed in a container to thereby give a 

sugar-free coffee drink product. 

Composition: 

coffee extract 

concentrated coffee 

caramel 

caramel bitter base 

curuculin-containing material 

water 

( % ) 

2 

8 

a. 1 

o.s 
0.5 

aa.s. 
This sugar-free coffee drink tasted no bitterness 

but an improved sweetness. compared with the taste of a 

sour material taken alone. 

Example 23 

A lemon-flavored chewing gum of the following 
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composition was prepared in the.following manner. 

Compos i t i on : . 

chicle gum 

paraffin wax 

Tolu balsam 

Peruvian balsam 

citric acid 

sodium chloride 

water 

synthetic colorant <yellow> 

synthetic lemon flavor 

( g) 

130.00 

37.00 

6.50 

3.00 

55.00 

5.00 

170.00 

1. 00 

10.00 

The above materials werer mixed toqether in ~ 

mixer under stirring at so 0 c for 20 minutes. The 

obtained chewing gum composition was then molded into 

bars. Each chewing gum bar thus obtained was coated 

with approximately 20 to 30 mg of a powder obtained by 

drying Curuculigo latifolia fruits and powdering the 

same. 

The lemon-flavored chewing gum thus prepared 

sustained its sweet taste in the mouth for a prolonged 

period of time. though it contained no sugar. Further 

a lemon taken following this chewing gum tasted as 

sweet as an orange. 

Example 24 

Curuculigo latifolia fruits were peeled and their 

seeds were removed. The Curuculigo latifolia sarcocarP 



37 

This Sheet Has Been Replaced 

1111111111111111111111111 
-

thus obtained was dried at 40°c for 24 hours and ground 

in a mixer for two minutes to thereby give a powder. A 

toothpaste of the following composition was PrePared by 

using this Curuculigo latifolia sarcocarp Powder. 

Composition: C%> 

dibasic calcium phosphate 45.0 

carboxymethYl cellulose dodium 0.8 

sorbitol 15.0 

propylene glycol 3.0 

silica gel 3. o 

sodium lauryl sulfate 1.5 

perfume 1. O 

Curuculigo latifolia powder 2.0 

water balance 

Total 100.0 

The toothpaste thus obtained Per se tasted sweet 

and further sweetened the gargle water taken 

thereafter. Furthermore a lemon taken following the 

toothpaste tasted as sweet as an orange. 

Example 25 

Curuculigo latifolia fruits were peeled and their 

seeds were removed. 30 g of the sarcocarp thus 

pbtained was ground in a mortar and 100 ml of water was 

added thereto. Then the mixture was homogenized in a 

mixer for two minutes and centrifuged at 10.000 rpm for 

30 minutes. After removing the supernatant. 100 ml of 



This Sheet Has Been Replaced 

I 111~11111111 11111111111 38 

water was added to the residue .. The resulting mixture 

was then homogenized and centrifuged again followed by 

removing the supernatant. With the use of the residue 

thus obtained. a mouth-wash of 

composition was prepared. 

Composition: 

ethyl alcohol C90 %> 

sodium lauroyl sarcosinate 

perfume 

sodium. monof luorophosphate 

disodium phosphate 

monosodium phosphate 

Curuculigo latifolia product 

water 

Total 

the 

20.0 

0.5 

1. 0 

0. 15 

0.3 

0.7 

0.5 

balance 

100.0 

following 

A sugar-free coffee taken after using the mouth-

wash thus obtained showed a sufficient sweetness. 

/ 
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WHAT IS CLAI~ED IS: 

.1. A protein curuculin obtained--bY extracting from 

fresh Curuculigo latifolia fruits or dried fruits 

thereof with an aqueous solution of a salt of a 

concentration of at least 0.01 M. 

2. A taste-modifier comPrisinq curuculin. 

3. A food. a drink or drug which contains a taste-

modifier comprising curuculin. 
:.···· .. 

4. A food. drink or a drug as set forth in Claim 

3. which is processed into a powder. a solution. a 

sheet. a tablet. a spray or an emulsion. 

5. A process for obtaining a protein curucu!in 

which comprises extracting from fresh Curucultgo 

latifolia fruits or dried fruits thereof with an 

aqueous solution of a salt of a concentration of at 

least 0.01 M. 
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6. A taste-modifier for a sour material which 

comprises fresh Curuculigo latifolia fruits. dried 

fruits thereof or a curuculin-containing material 

obtained therefrom. 

7. A taste-modifier for a sour material as set 

forth in Claim 6. which further comprises bitter. 

astringent and/or harsh comPonentCs). 

8. A chewing gum composition comprising fresh 
~· .. · ... 

Curuculigo latifolia fruits. dried fruits thereof or a 

curuculin-containinq material obtained therefrom. 

9. A mouth-wash composition comprising fresh 

Curuculigo latifolia fruits. dried fruits thereof or a 
.#" 

curuculin-containing material obtained therefrom. 
-· 


