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D E S C R I P T I 0 N 

Flavor-tasting.article 

Technical field 
The present invention relates to a flavor-tasting 

article, and more particularly to a flavor-tasting 
article in which a heating source and a flavor-

5 generating portion are physically separated from each 
other. 

Background Art 
Tobacco is a representative flavor-generating 

material whose flavor can be tasted, by burning it, 
10 through gustatory or olfactory organs of human. 

15 

Recently, flavor-generating materials have been 
developed, in place of tobacco, in which a flavoring 
component is held in a suitable substrate, and the · 
flavor generated therefrom upon heating, etc. is 
tasted. See,· for example, Unexamined Japanese Patent 
Application Publications 5-103836 (cigarette), 5-11527~ 
(flavor-generating article) and 5-199860 (Mixture and 
articles for stimulating the gustatory or~ans, and 
method of manufacturing thereof). 

20 However, the flavor-tasting articles containing 
the conventional flavor-generating material are 
accompanied with a problem that the flavoring component 
contained therein is not sufficiently released 
immediately from the first puffing even if the 

25 flavor-generating material is heated. Further, 
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the conventional flavor-generating materials are 

also defective in that the storage stability of 

the flavoring component is so poor that when the 

flavor-tasting articles containing the conventional 

5 flavor-generating material are stored for a long period 

of time, the flavoring component will be vanished 

through vaporization and at the same time the flavor­

tasting articles tend to become difficult to offer 

a stabilized generation of flavor during smoking. 

10 Meanwhile, it is necessary that the flavor-generating 

material do not generate obnoxious taste and smell when 

it is heated. It is also desirable for the flavor­

generating material and hence the flavor-tasting 

article to be capa_ble of generating a flavor only 

15 through heating. 

20 

25 

Accordingly, an object of the present invention is 

to provide a flavor-tasting article in which a heating 

source and a flavor-generating portion are physically 

separated from each other and which contains a flavor-

generating material excellent in storage stability of 

the flavoring component contained therein and is 

capable of readily releasing the flavoring component 

when it is heated, without giving off any obnoxious 

taste and smell. 
Disclosure of the Invention 

In order to achieve the above object, a heat­

irreversible coagulating glucan.which has been .. 
heat-irreversibly gelled is used in the present 

invention as a holding material for holding the 

30 flavoring component. The flavor-generating material 

comprising this heat-irreversibly gel of the glucan is 

capable of firmly fixing and retaining the flavoring 

component under the normal storage conditions, and of 

readily releasing a su~ficient amount of the flavoring 

35 component when it is heated, without requiring burning 

of the material (i.e., it generates a sufficient amount 

of flavoring component only if heated: the generat~on 
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of the flavor). In addition, the flavor-generating 
material of the invention does not generate any 
obnoxious taste or smell when it is heated. 

Namely, according to the present invention, 
5 there is provided a f lavor~tasting article comprising 

a flavor-generating medium which comprises a 
flavor-generating material composed of a flavoring 
component-holding material formed of a heat­
irreversibly gelled heat-irreversibly coagulating 

10 glucan, and a flavoring component held in the 

15 

holding material, and which is capable of releasing 
a sufficient amount of the flavoring component only 
through heating; and a heating source which is 
physically separated from the flavor-generating medium, 
and is used for heating the flavor-generating medium to 
release the flavoring component therefrom. 

Brief Description of the Drawings 
FIG. 1 is a sectional view schematically showing 

one example of a flavor-tasting article to which the 

20 pres.ent invention may be applied; 
FIG. 2 is a sectional view schematically showing 

another example of a flavor-tasting article to which 
the present invention may be applied; 

FIG. ·3 is a sectional view schematically showing 
25 still another example of a flavor-tasting article to 

which the present invention may be applied; 

30 

35. 

FIG. 4 is a partially sectional.side view 
schematically showing still another example of 
a flavor-tasting article to which the present invention 
may be applied; 

FIG. 5 is a partially cutaway and exploded 
perspective view schematically showing still another 
ex~mple of a flavor-tasting article to which the 
present invention may be applied; and 

FIG. 6 is a graph showing the results of orga­
noleptic evaluation of a flavor-tasting article of the 
present invention in comparison with those of a control. 
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Best Mode for Carrying Out the Invention 
The present inven~ors have conducted extensive 

studies in an attempt to develop a flavor-tasting 
article which is excellent in retention stability of 

s a flavoring component in the ordinary storage 
conditions and capable of readily releasing the 
flavoring component upon being heated, without 
accompanying the generation of obnoxious taste and 
smell. As a result, it has been found that the object 

10 can be achieved by the use of a heat-irreversible 
gel of a heat-irreversibly coagulating glucan such as 
P-1,3-glucan, for example, curdlan, as a holding 
material for the flavoring component. 

The glucan used in the present invention is known 
15 per .se in the art. For example, curdlan, which is most 

preferably used in the present invention, is 
a straight-chain P-1,3-glucan wherein about 400 to 
500 D-glucose molecules are linked together through 
p-glucosidic linkage at 1-3 position, and is insoluble 

20 in water and in most of organic solvents. Moreover, 
the glucan is safe to human beings (for example, 
Unexamined Japanese Patent Application Publication 
1-289457 discloses preparing an edible film by mixing 
P-1,3-glucan such as curdlan with a water-soluble high 

25 molecular material). Glucan such as curdlan is 
commercially available, usually in the form of powder. 

When P-1,3-glucan, in the form of a dispersion 
in water, is heated above the critical gelation 
temperature thereof (in the case of curdlan, 80°C 

30 or more), it is gelled. The resultant gel will 
never be melted again even if it is heated again 

(heat-irreversible gel). 
The present inventors have found out that such 

a heat-irreversible gel of a heat-irreversibly 
35 coagulating glucan, such as P-1,3-glucan, is capable 

of firmly holding and retaining flavoring components 
therein, but capable of readily releasing the flavoring 
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components as it is heated; without generating 
substances during heating, which adversely affect the 
released flavor, such as obnoxious stim~lating, pungent 
or fibrous smelling .substances. 

5 The flavoring component used in the flavor-
generating material of the invention is preferably 
liquid or solid (i.e., not gaseous) at a temperature 
at which the aqueous dispersion of a heat-irreversibly 
coagulating glucan is prepared, which will be described 

10 later. There is particularly no restriction as to the 
kind of flavoring component used, as far as its flavor 
can satisfy the taste of human through its gustatory 
or olfactory organs. Any hydrophilic or hydrophobic 
flavoring components may be used. Examples of 

15 hydrophilic flavoring component are leaf tobacco 
extract, natural plant extract (for example, licorice 
extract, Saint-John's bread extract, plum extract, 
peach extract and the like), acids (for example, malic 
acid, tartaric acid, citric acid and the like), 

20 saccharides (for example, glucose, fructose, isomerized 
sugar and the like), and nicotine salts (for example, 
nicotine citrate and the like). Examples of 
hydrophobic flavoring component are tobacco powder, 
menthol, cocoas (powder, extract and the like), 

25 esters (for example, iso-amyl acetate, linaly~ acetate, 
iso-amyl propionate, linalyl butyrate and the like), 
natural essential oils (plant essential oils such as 
vanilla extract, spearmint, peppermint, cassia, 
jasmine; and animal essential oils such as musk, amber, 

30 civet, castoreum and the like), and single incense (for 
example, anethole, limonene, linalol, eugenol and the 
like). These flavoring components may be employed 
singly or in combination of two or more of these. 

The flavoring components may be used at any 

35 concentration in the flavor-generating material of 
the invention sufficient to satisfy the taste of 
human through its gustatory or olfactory organs as 
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the flavor-generating material is heated, and the 
concentration can be arbitrarily adjusted. More 
specifically, the flavoring component is present in 
an amount from a trace amount to·20 % by weight, and 

5 preferably from 5 to 10 % by weight in the final 
flavor-generating material. 

In the preparation of the flavor-generating 
material of the. present invention, it is preferred that 
a flavoring component is added to an ungelled glucan 

10 such as curdlan before the ungelled glucan is subjected 
to gelation, and then the resultant formulation is 
subjected to the thermal gelation of the gluc·an. 
Namely, it has been found that when a flavoring 
component is added to the glucan prior to the gelation 

15 of the glucan, and then the glucan is thermally gelled, 
the flavoring component can: be incorporated or 
entrapped within the three-dimensional network of the 
glucan molecules to be firmly fixed and held therein, 
so that the retention ·of the flavoring component can be 

20 enhanced and the durability of release of the flavoring 
component during heating can be remarkably enhanced. 

25 

30 

35 

More specifically, a glucan, usually in the form 
of powder, is first stirred in water at a high speed to 

obtain a · di.spersion ( glucan slurry). The preparation 
of this dispersion is preferably performed by stirring 
the glucan with a mixer at a temperature of 20 to 30"C. 
A stable aqueous dispersion of glucan can be obtained 
in this manner. When the content of glucan such as 
curdlan is large, a slurry of high viscosity will 
result, thus making it more difficult to obtain 
a slurry which is easy to handle. In particular, when 
the flavor-generating materia.l is to be prepared in the 
form of sheet, the content of glucan, in particular 
curdlan, in an aqueous dispersion, should preferably be 
1 to 20% by weight, more preferably be 3 to 5% by 

·weight. 
A desired flavoring component is then added 
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at a desired ratio to the thus prepared aqueous 
dispersion of glucan, and mixed therein. In this case, 
if the flavoring component employed is hydrophobic, the 
hydrophobic component should preferably be 

5 preliminarily dissolved in an oily solvent (for 
example, plant oils or saturated fatty acid 
triglyceride), preferably together with an emuls-ifying 
agent which is known as a food additive (for example, 
glycerol fatty acid ester, sucrose fatty acid ester, 

10 sorbitan fatty acid ester, propylene glycol fatty acid 
ester and lecithin), to prepare a dissolution material, 
which is then mixed with the aqueous dispersion of 
glucan. The resultant mixture is.then dispersed and 
emulsified through a high speed stirring as mentioned 

15 above. Among the above-mentioned oily solvents for 
hydrophobic flavoring components, a middle chain 
saturated fatty acid triglyceride (MCT) is particularly 
suited for use, since this substance is capable of 
readily dissolving most of hydrophobic flavoring 

20 

25 

components, excellent in oxidation stability as it does 
not contain unsaturated fatty acid components, and easy 
to handle owing to its low viscosity. Further, the use 
of emulsifying agent is effective in forming a 
satisfactory emulsion wherein the flavoring component 
is uniformly dispersed and retained therein. 

In preparation of the above-mentioned dissolution 
material, a hydrophilic flavoring component may also be 
added thereto. In such a case, the hydrophobic 
flavoring component is dissolved in the oily solvent, 

30 and stabilized as a minute emulsion by means of a high 
speed stirring. On the other hand, the hydrophilic 
flavoring component is uniformly dispersed and 
stabilized in the aqueous dispersion of glucan of high­
viscosity. 

35 In order to impart a pliability to a resulting 
sheet, thereby facilitating peeling of the sheet from 
a casting support, it is preferable to add a softening 
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agent comprising a polyhydric alcohol (for example, 

glycerin, propylene glycol) and/or a saccharide (for 

example, monosaccharides such as glucose and fructose; 

disaccharides such as maltose, saccharose and lactose; 

5 and polysaccharides such as cellulose and starch; and 

oxidation derivatives thereof such as aldonic acid and 

uronic acid) to the aqueous dispersion of glucan 

containing·the flavoring component. By adjusting the 

ratio between the contents of polyhydric alcohols and 

10 saccharides, the softness of the resultant sheet can be 

adjusted. 

· The aqueous dispersion of glucan containing the 

flavoring component and other components, thus 

obtained, is then cast over a suitable casting support 

15 (such as a stainless steel belt) as a thin sheet after 

being subjected, if required, to a defaming treatment 

under a reduced pressure. This thin sheet is then 

heat-dried at a temperature which enables the glucan to 

be heat-irreversibly gelled (for example, 80°C to 140°C 

20 in the case of curdlan). With this.heating treatment, 

· the water content of the thin sheet is reduced down to, 

for example, 10%, and at the same time the glucan is 

transformed into a heat-irreversible gel firmly fixing 

and keeping therein the flavoring component, thus 

25 obtaining a flavor-generating material of the present 

invention. The above-mentioned gelation is achieved 

only through heating, without using any gelling agent 

at all. As mentioned above, glucan is subjected 

according to the present invention to heat-gelation in 

30 the form of an aqueous dispersion. When glucan is 

subjected to heat-gelation as the aqueous dispersion, 

the flavor of the flavoring component is not adversely 

affected, in contrast to the case where glucan is 

subjected to heat-gelation in the form of an aqueous 

35 alkaline solution. 
The flavor-generating material of the invention 

which comprises a glucan gel holding the flavoring 
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component therein, thus obtained, can be easily peeled 

off from the casting support. If required, this glucan 

gel may be humidified and conditioned when it is peeled 

from the support. 

5 The flavor-generating material of the present 

invention hardly releases the flavoring component 

contained therein under the ordinary storage conditions 

(for example, at a temperature of 22"C and under 

a relative humidity of 60%), but, if heated (for 

10 example·, 200 to 300"C, or more), readily releases the 

flavoring component, without generating any obnoxious 

taste or smell during heating. Further, the flavor­

generating material of the present invention is 

insoluble in water as well as in most of organic 

15 

20 

25 

solvents, and unharmful. 

The content of each component in the final flavor­

generating material is preferably as follows: 

The content of the glucan, in particular curdlan, 

rang~s from 2 to 70% by weight, more preferably from 10 

to 40% by weight. If the content of the glucan exceeds 

70% by weight, the pliability of the resultant gel will 

tend to be lowered. On the other hand, if the content 

of the glucan is less than 2% by weight, an incomplete 

formation of gel will tend to be resulted. 

The content of the oily solvent is 30% by weight 

or less, preferably 5 to 15% by weight. If the content 

of the oily solvent exceeds 30% by weight, it becomes 

impossible for the glucan gel to keep all of the oily 

solvent therein, so that some of the oily solvent will 

30 leak out of the glucan gel. 

35 

The content of the emulsifying agent is 30% by 

weight or less, preferably 5 to 15% by weight. If the 

content of the emulsifying agent exceeds 30% by weight, 

it becomes impossible for the glucan gel to keep all of 

the emulsifying agent therein, so that some of the 

emulsifying agent will leak out of the glucan gel as in 

the case of the oily solvent. Accordingly, it is 
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preferable th~t the total of the oily solvent and 

emulsifying.agent do not exceed 30% by weight. The 

optimum ratio between the oily solvent and emulsifying· 

agent is 2 : 1. 
The total amount of the polyhydric alcohol and 

saccharide is 50% by weight or less, more preferably 

10 to 30% by weight (a saccharide serving also as 

a flavoring component can be· used within this range). 

The flavor-generating material of the present 

10 invention may be cut into fine pieces or pulverized 

into powder, p~oviding a flavor-generating medium, 

optionally in combination: with the other flavor-

generating material such as cut tobacco. 

Alternatively and preferably, the cut or 

15 pulverized flavor-generating material of the invention 

is kneaded in an ordinary sheet tobacco raw material 

and formed into a sheet, which is then cut into fine 

pieces, or pulverized with a hammer mill. The 

resultant material may be used singly or in combination 

20 with the other flavoring component (such as cut 

tobacco) to prepare a flavor-generating medium. 

A typical composition of the rolled sheet tobacco 

material containing the flavor-generating material of 

the invention comprises 100 parts by weight of tobacco 

25 powder (or cellulose or dolomite), 5 to 20 parts by 

weight of a reinforcing material (for example, tobacco 

fibers or pulp), 1 to 15 parts by weight of a binder 

(for example, carboxyrnethyl cellulose), 1 to 40 parts 

by weight, preferably 5 to 20 parts by weight of 

30 a flavor-generating material of the invention, and any 

required amount of water. This composition may 

optionally contain a suitable amoun~ of a humect~nt 

(for example, glycerin) or a water-resistant agent (for 

example, glyoxal). The flavor-generating material of 

35 the invention may be kneaded into the other kinds of 

sheet tobacco such as a slurry sheet tobacco. 

The flavor-generating medium of the present 
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invention can be combined with a suitable heating 
source which heats, but does not substantially burn 
the medium, to fabricate a flavor-tasting article 
(a smoking article) of an ordinary cigarette type.· 

5 Namely, the flavor-tasting article of the invention 
has a flavor generating medium comprising a flavor­
generating material of the invention, and a heating 
source which is disposed physically separated from the 
medium,, for heating the flavor-generating medium to 

lO release the flavoring component therefrom. As to the 
combination of a flavor-generating medium and a heating 
source, a reference may be made to Unexamined Japanese 
Patent Application Publications 2-84166; 2-190171; 

2-191674; 5-103836; 5-115272 and 6-29647. The flavor-

15 generating material of the present invention is capable 
of readily rele·asing the flavoring component as soon as 
it is heated by a heating source such as a carbonaceous 
combustible heating source, a chemical reaction heating 
source or an electrical heating source, to satisfy the 

20 taste of a smoker through his gustatory or olfactory 
organs. 

25 

FIG. 1 illustrates one embodiment of a non-burning 
type smoking article according to the present invention 
(the term "non-burning type" is intended herein to· 
ref er to an article whose flavor-generating material or 
medium per se is not burned). The basic structure of 
this non-burning type smoking article is already known 
in the art as disclosed in Unexamined Japanese Patent 
Application Publication 2-84166. Referring to FIG. 1,_ 

· 30 a smoking article 10 has a non-combustible, heat­
insulating, porous hollow ceramic tube 11 and the 
interior of the tube 11 is partitioned into three 
sections. In a first section located at the distal end 
portion of the tube 11, a columnar carbonaceous heat 

35 source 12 formed of., for example, charcoal particles 
integrally ~ound together is disposed fittingly 
supported by a circular fitting member 13 disposed 

. I 
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at approximately the center of the first ~ectidn, and 

is spaced apart from the inner wall of the tube 11. 

The carbonaceous heat source 12 is provided with at 

least one longitudinal air passageway 121 extending 

5 ·through the central portion thereof. The first section 

is partitioned from a second section by a partition 

wall 14 which allows air to pass therethrough. In the 

first section, a space formed between the rear end of 

the heat source 12 and the partition wall 14 is filled 

10 with a flavor-generating medium 15 containing the cut 

or powdered flavor-generating material of the 

invention. The flavor-generating medium 15 may be 

composed solely o.f the flavor-generating material of 

the invention or of a combination of the flavor-

15 generating material of the invention with any other 

suitable· flavor-generating material (such as cut 

tobacco). In a third section located at the rear end 

portion of the tube 11, a filter 17 having a low 

filtration efficiency is inserted. A second section 

20 located between the first section and the third section 

is kept vacant. A cap 18 provided with a plurality of 

air-flow hole·s 181 may be detachably mounted to the 

distal opening of the first section. When the 

carbonaceous heat source 12 is lit, and suctio~ is 

25 ·effected through the filter 17, the ambient air is 

forced to enter the air-flow holes 181 of the cap 18 

and, passes through the air passageway 121 of the 

carbonaceous· heat source 12, during which the air is 

heated by the lit carbonaceous heat source 12. The 

30 heated air heats the flavor-generating medium 15 to 

release the flavoring component therefrom. The air now 

entraining the flavoring component is formed into 

aerosol as it is passing through the vacant portion.16, 

and the flavor can be tasted through the filter 17. 

35 FIG. 2 illustrates another embodiment of a non-

burning type smoking article according to the present 

invention. The basic structure of this non-burning 
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type smoking article is already known in the art as 
disclosed in Unexamined Japanese Patent Application 
Publication 6-189733. Referring to FIG. 2, a smoking 
article ~O has a ·packaging member 21 (for example 

5 a laminate of paper and metal foil) formed into a 
holiow cylindrical body which may be formed.of portions 
thereof. The interior of the packaging member 21 is 
partitioned into four sections. In a first section 
located.at the distal end portion of the cylindrical 

10 packaging member 21, a heat-insulating cylindrical body 
23 made of, for example, glass fibers is inserted, and 
holds therein a columnar carbonaceous heat source 22 
provided on its outer surface with a plurality of 
grooves running longitudinally along the whole length 

15 thereof. The distal end of the heat-in~ulating 
cylindrical body 23 is projected out of the packaging 
member 21. A second section neighboring the first 
section is filled with a flavor-generating medium 24 

. containing a flavor-generating material of the 

20 invention. This flavor-generating medium 24 may 
contain a flavor-generating material of the invention 
kneaded into a sheet tobacco explained hereinabove. 

25 

30 

A third section neighboring the second section may be 
filled with cut tobacco .25. A fourth section 
neighboring the third section may be filled with 
a filter 26 of low filtering efficiency. The packaging 
member 21 may be wrapped around its outer wall with 
a paper material 27. When the carbonaceous heat 
source 22 is lit and the smoking article is sucked, 
the ambient air is forced to pass through the grooves 
formed on peripheral wall of the carbonaceous heat 
source 22 and is heated by the heat of the lit 
carbonaceous heat source 22. The heated air heats the 
flavor-generating medium 24 during passing therethrough 

35 to release the flavoring component therefrom. The air 
now entraining the flavoring component passes through 
the cut tobacco 25, if present, to takes up the flavor 
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of the cut tob~cco 25, and is tasted by a smoker 

through the filter 17. 

FIG. 3 illustrates still another embodiment of 

a non-burning type smoking article according to the 

s present invention. The basic structure of this 

non-burning type smoking article is already known in 

the art as disclosed in Unexamined Japanese Patent 

Application Publication 6-296479. Referring to FIG. 3, 

a smoking article 30 comprises a triple-tube structure 

10 wherein each of the tubes is coaxially disposed and 

contacted with each other. The outermost tube 31 is 

a fuel pipe and is formed of a molded body made of 

a combustible material containing carbon powders. 

The intermediate tube disposed on the inner wall of the 

lS fuel pipe 31 is a first heat-insulating pipe and formed 

of, for example, graphite felt. The innermost tube 33 

is formed of, for example, alumina trihydrate and 

constitutes a second heat-insulating pipe, which may 

have an insulating property lower than that of the 

20 first heat-insulating pipe 32. Inside of this heat­

insulating pipe 33, a flavor-generating medium 34 

containing a flavor-generating material of the 

invention is filled. On the rear end surface of the 

25 

triple-tube structure, an annular partition plate 35 

which is impermeable to smoke is disposed. The fuel 

pipe 31 is wrapped with a cigarette wrapping material 

(wrapper) 36 in such a manner that the wrapper 36 is 

extended out beyond the rear end of the triple-tube 

structure, thereby forming a space defined by the rear 

30 end of the triple-tube structure and the wrapper 36. 

The space thus formed is filled with a filter 37 having 

a low filtering efficiency. 

FIG. 4 illustrates still another embodiment of 

a non-burning type smoking article according to the 

35 present invention. The basic structure of this non­

burning type smoking article is already known in the 

art as disclosed in Unexamined Japanese Patent 
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Application Publication 1-191674. Referring to FIG. 4, 
a smoking article 40 has an external appearance similar 
to a filter-tipped cigarette, and comprises a hollow 
cylindrical filter unit 40A resembling the filter 

s portion of a filter-tipped cigarette and a cigarette 
cylinder 40B resembling the cigarette portion of 
a filter-tipped cigarette. These filter unit 40A and 
cigarette cylinder 40B are connected to each other by 
a tip paper CP as in the case of the ordinary filter-

10 tipped cigarette. The cigarette cylinder 40B comprises 

a plastic pipe member 48, and the end portion of the 

cigarette cylinder 40B which is remote from the 

cylindrical filter unit 40A is adapted to be clogged 

with an air-permeable clogging memb~r (not shown) which 

15 simulates leaf tobacco, for example. The filter unit 
40A has a deformable hollow cylindrical casing 41 made 
of, for example, paper. On the both ends of this 
casing 41 are disposed a pair of filter members 46a and 
46b respectively acting as an air-permeable_ filler. 

20 These filter members may be made of the same filter 

member employed usually in the ordinary cigarette, or 

25 

a filter member of low filtering efficiency. Further, 
in this casing 4_1 is disposed an ·elastically deformable 

hollow cylindrical vessel 42 made of, for example, 

plastic material such as polyethylene or polystyrene, 
which is interposed between the filter members 46a and 
46b in such a manner as to leave a space between the 
peripheral surface of the cylindrical vessel 42 and the 
inner wall of the casing 41. The both open ends of 

30 this vessel 42 are sealed respectively with a seal 
fiim that can not be broken even if the vessel 42 is 
elastically deformed. A partition wall 43 is disposed 

- . 
in the vessel 42 partitioning the vessel -42 into two 
chambers 42a and 42b. The chamber 42a is filled with 

35 water 44, whereas the chamber 42b is fil.led with 
a substance such as quicklime 45, which is capable of 

reacting with water to generate heat. In the partition 



16 

wall 43 is provided a thin walled portion (for example, 
radial V-shaped grooves, not shown), which can be 
broken down as the vessel 42 is elastically deformed. 
A flavor-generating medium sheet 47 in the form of fine 

5 strip according to the present invention is wrapped 
around the outer wall of the vessel 42 in such a manner 
as to partially overlap each other so that a space is 
formed between the inner wall of the casing 41 and the 
vessel 42 thereby to allow air to pass through the 

10 space. When the center portion of the filter unit 40A 
is collapsed between fingers thereby elastically 
deforming the vessel 42, the thin walled portion of the 
partition wall 43 is broken down to allow the water 44 
in the chamber 42a to enter the chamber 42b and to 

15 chemically react with quicklime 45, thus generating 
heat (exothermic hydration)_. As a result, the flavor­
generating-medium 47 is heated by this generated heat, 
releasing the flavoring component. In this case, when 
the smoking article 40 is sucked through the rear end 

20 portion of the filter unit 40A, the ambient air 
entering from the cigarette cylinder 40B and taking 4p 
the flavoring component as it passes through a space 
between the outer peripheral wall of the vessel 42 and 
the inner wall of the casing 41 enters the mouth of 

25 a smoker. 
FIG •. 5 illustrates still· another embodiment of 

a non-burning type smoking article according to the 
present invention. The· basic structure of this non­
burning type smoking article is already known in the 

30 art as disclosed in Unexamined Japanese Patent 
Application Publication 5-115272. Referring to FIG. S, 
a smoking article 50 comprises a hollow cylindrical 
body 51 made of, for example, tantalum, on the inner 
wall of which a plurality of heating wires 52 each 

35 being bent are mounted hanging down therefrom. In 
order to supply an electric energy to the wire 52 for 
heating the wire 52, a battery 53~ for example, is 
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disposed inside the rear end portiori of the cylindrical 
body 51. The power from the battery 53 can be 
controlled by means of a controlling means 54 provided 
for heating the flavor-generating medium as will be 

s expiained below. One end of each heating wire 52 is 
commonly earthed, and the other end of each heating 
wire 52 is individually connected to the controlling 
means 54. A rod-shaped flavor-generating medium 56 
formed separately from the cylindrical body 51 is 

10 detachably inserted into the cylindrical body·51. 

15 

This flavor-generating medium 56 contains the flavor­
generating material of the present invention. When 
this flavor-generating medium 56 is inserted into the 
cylindrical body 51 through an open end where the wires 
52 are mounted to such extent that the forward end 
portion of the flavor-generating medium 56 is contacted 
with the partition wall 55 disposed in the cylindrical 
body 51, the flavor-generating medium 56 is kept held 
within the cylindrical body 51 as such that the wires 

20 52 are pierced into the flavor-generating medium 56. 
As a result, the flavor-generating medium 56 thus 
mounted is closely contacted with the heating wires 52, 
so that the f lavor~generating medium 56 can be 
effectively heated by the heating wires 52 which is 

25 energized and heated by an electric energy supplied 
from the battery 53, thereby releasing the flavoring 
component. Therefore, the flavor can be tasted by 
puffing the smoking article 50 through the flavor­
generating medium 56. A filter having a low filtering 

30 efficiency may be attached to the puffing side of the 
flavor-generating medium 56. By the way, the supply of 
·electric current to the heating wires 52 may be 
effected by operating a push button 58 mounted on the 
cylindrical body 51 so as to actuate the control means 

35 54 thereby supplying electric current from the battery 
53 to the heating wires 52, thus heating the wires 52. 

The present invention will be further explained 
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with reference to the following examples, which should 
not be construed to limit the scope of the present 
invention. 
Example 1 

s 10 g of curdlan powder was dispersed into 190 g of 
water in a mixer at the rotational speed of 3,000 rpm 
and at a temperature of 24"C. To the resultant 
dispersion, 10 g of nicotine citrate (the content of 
nicotine: 39.3%) was. added and mixed therein .. The 

lO resultant solution was then cast over a stainless steel 
belt as a sheet having a thickness of 0.03 to 0.1 inch 
and then dried at a temperature of 107"C. ·By this 
drying, the curdlan was heat-irreversibly gelled, 
holding and fixing therein the nicotine citrate. 

15 · Subsequently, the resultant sheet was suitably 
humidified and conditioned so as to adjust the water 
content.thereof to 10 to 20% by weight, and the sheet 
was removed from the stainles·s steel belt, thus 
a flavor-generating material sheet of the present 

20 invention. The thickness of the sheet thus obtained 
was found to be 0.01 to 0.03 inch. The loss of 
nicotine due to the drying treatment during the 
manufacture of this sheet was confirmed to be less than 
1% by weight by the gas chromatography, indicating that 

25 a high fixing ratio of nicotine could be realized. 
As a control, puff cut tobacco containing 1% by 

weight or less of nicotine was sprayed with an aqueous 
solution of nicqtine citrate so as to have the same 

nicotine concentration as noted above. This cut 

30 tobacco and the f lavor-generati~g material sheet of 
the invention obtained above were conditioned at 

35 

a temperature of 22"C and a relative humidity of 60% 
for 3 days for one test and 30 days for another test. 
These two kinds of samples were subjected to 
a measurement of the nicotine concentration and 
an organoleptic test. 

The measurement of the nicotine concentration was 
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conducted by means of a gas chromatography. 
The concentration of the nicotine added to the 

puff cut tobacco was found to be reduced by 5% by 
weight after·3 days, and by 20% by weight after 30 

5 days. By contrast, the nicotine concentration of the 
flavor-generating material sheet of the present 
invention was found substantially unchanged, and 99% by 
weight or more of the nicotine was retained therein 
even after 30 days. 

10 The organoleptic test was conducted as follows: 
500 mg of the flavor-generating material sheet was cut 
into pieces, 2 mm in width, which were then placed on 
a metal plate and heated from below to a temperature of 
300"C. The generated flavor was evaluated by three 

15 organoleptic examiners, and the evaluations were 
represented by four stages taking an average of the 
evaluations. The results of the organoleptic test are 
shown in Table 1 below. 

20 

25 

Table 1 

Flavor Puff cut Flavor-gerierating 
tobacco material sheet of 

invention 

After After After After 
3 days 30 days 3 days 30 days 

Nicotine 0 I:!,. @ @ 

The generation of any of substances which may 
interfere with the flavor of the nicotine, such as 

30 obnoxious stimulating, pungent or fibrous smelling 
substances was not recognized from the sheet material 
composed mainly qf curdlan during the heating the 
flavor-generating material sheet of the invention. 

Example 2 
35 10 g of curdlan powder was dispersed into 190 g of 

water under the same conditions as those of Example 1. 

To the resultant dispersion, 1 g of vanilla extract 
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(10 g as an ethanol solution ) was added, and mixed 
therein. The solution obtained was treated in the same 

manner as in Example 1- to prepare a flavor-generating 
material sheet of the invention, holding-and fix-ing 

s therein the vanilla extract. The thickness of the 
sheet thus obtained was found to be 0.01 to 0.03 inch. 

As a control, puff cut tobacco containing 1% by 
weight or less of nicotine was sprayed with an ethanol 
solution of vanilla extract so as to have the same 

10 vanilla extract concentration as noted above. This 
cut tobacco and the flavor-generating material sheet 
of ·the invention obtained above were conditioned at 
a temperature of ·22"C and a relative humidity of 60% 
for 3 days for one test and 30 days for another test. 

15 These two kinds of samples were subjected to an 

organoleptic test in the same manner as in Example 1~ 

The results are shown in Table 2 below. 
Table 2 

20 Flavor Puff cut Flavor~generating 
tobacco material sheet of 

invention 

After After After After 
3 days 30 days 3 days 30 days 

25 Vanilla 0 x @ @ 
Extract 

Example 3 
10 g of curdlan powder was dispersed into 190 g of 

30 water under the same conditions as those of Example 1. 
To the resultant dispersion, 10 g of nicotine citrate 

(the content of nicotine: 39.3%) and 1 g of vanilla 

extract (10 g as an ethanol solution) were added and 
mixed therein. The solution obtained was treated in 

35 the same manner as in Example 1 to prepare a flavor­
generating material sheet of the invention, holding 
and fixing therein the nicotine and vanilla extract. 
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The thickness of the sheet thus obtained was found to 

be 0.01 to 0.03 inch. 
As a control, puff cut tobacco containing 1% by 

weight or less of nic9tine was sprayed with an aqueous 

s solution of nicotine citrate and an ethanol solution 

of vanilla extract so as to have the same nicotine and 

vanilla extract concentrations as noted above. This 

cut tobacco and the flavor-generating material sheet 

of the invention obtained above were conditioned at 

10 a temp~rature of 22°C_and a relative humidity of 60% 

for 3 days for one test and 30 days for another test. 

These two kinds. of samples were subjected to a 

measurement of the nicotine concentration and an 

organoleptic test in the same manner as in Example 1. 

15 As a result,.substantially the same results as 

those of Example 1 were obtained with respect to the 

nicotine concentration, indicating a remarkably high 

stability with time of the sheet of the invention. 

The results of the organoleptic tests are shown in 

20 Table 3. 

25 

30 

35 

Table 3 

Flavor Puff cut Flavor-generating 
tobacco material sheet of 

invention 

After After After After 
3 days 30 days 3 days 30 days 

Nicotine 0 /j. @ @ 

Vanilla 0 x @ @ 

Extract 

Example 4 
The flavor-generating material sheet obtained 

in Example 1 was finely cut into pieces, each having 

a width of 2 mm, which were then wrapped with 

an incombustible wrapping paper, and cut to produce 

rod-shaped products, each having a length of 30 mm 
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(hereinafter referred to as a flavor-generating 

portion). A cylindrical carbonaceous combustion 

portion having a plurality of axial air passageways was 

attached to one end of the flavor-generating portion, 
5 while a filter having a low· filtration efficiency was 

attached to the other end of the flavor-generating 

portion. Then, this composite.was ~overed around its 

peripheral surface with an incombustible wrapping paper 

containing glass fibers, thus preparing a rod-shape 
10 smoking article~ 

When the carbonaceous combustion portion was lit 
and pu.ffed, the flavor-generating portion was heated by 

a heated air pas.sad through the axial air passages of 

the carbonaceous combustion portion, thereby allowing 

15 the flavor free from any obnoxious stimulating taste to 

be generated and tasted from the first puffing. It was 

thus confirmed that this flavor-generating portion 
could be satisfac_torily used for a . smoking article. 
Example 5 

20 2 g of menthol and 2 g of lecithin were dissolved 

25 

30 

into 4 g of MCT to prepare a menthol-mixed solution. 

Meanwhile, 12 g of curdlan powder was dispersed in 

288 q of water under the conditions of a stirring 

rotational speed of 3,000 rpm and a temperature of 25°C. 

To the resultant dispersion, the menthol-mixed solution 
was added, and the mixture was stirred for 5 minutes to 

prepare an emulsified dispersion. To this emulsified 

dispersion, 8 g of cocoa, 6 g of sorbitol (15% by 

weight based on the whole composition) and 6 g of 

glycerin (15% by weight based on the whole composition) 

were added, and stirred under the same conditions as 

above to prepare a curdlan slurry. The curdlan slurry 

was cast over a stainless steel belt as a sheet to 

a thickness of 0.5 mm to 1.0 mm and dried at llO"C. By 

35 this drying, the curdlan was heat-irreversibly gelled, 
holding and fixing the menthol therein. Then, the 

dried curdlan sheet was peeled off from the stainless 
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steel belt, giving a flavor-generating material sheet 

of the present invention. The thickness of the sheet 

was 0.1 mm to 0.2 mm. 

The flavor-generating material sheet prepared 

5 above was stored for 20 days under the conditions 

of 22"C in temperature and 60% in relative humidity, 

and· then subjected to the measurement of menthol 

concentration and an organoleptic test. The menthol 

concentration was measured by means of a gas 

10 chromatography. As a result, it was found that 95% 

or more of the menthol remained in the sheet even after 

20 days of storage. The results of organoleptic 

evaluation of the sheet were almost the same as those 

evaluated before storage. 

15 Example 6 

12 g of curdlan powder was dispersed into 288 g 

of water under the ·same temperature and stirring 

conditions as those of Example 5, and then 0.5 g of· 

licorice extract, a hydrophilic flavoring component, 

20 was added and dispersed therein. To the dispersion, 

8 g of coco~, 6 g of sorbitol and 6 g of glycerin were 

added and stirred under the same conditions to obtain 

a curdlan slurry. The curdlan slurry was treated in 

the· same manner as in Example 5 to prepare a flavor-

25 generating material sheet of the invention having 

licorice extract retained and fixed therein. 

Then, this flavor-generating sheet of the 

present invention was subjected to a measurement 

on the concentration of the flavoring component and 

30 an organoleptic test in the same manner as in Example 5 

to obtain the same results as those of Example 5. 

Example 7 

0.1 g of spearmint oil, a hydrophobic flavoring 

component, and 2 g of lecithin were dissolved into 4 g 

35 of MCT to prepare a spearmint oil-mixed solution. 

Meanwhile, 12 g of curdlan powder was dispersed into 

288 g of water under the same temperature and stirring 
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conditions as those in Example s. To the dispersion, 
the spearmint oil-mixed solution was· added, and stirred 
for 5 minutes to emulsify it. To the emuls°ified 
dispersion obtained, 8 g of cocoa, 6 g of sorbitol and 

s 6 g of glyceri~ were added and stirred under the same 
conditions to prepare a curdlan slurry. The curdlan 
slurry was treated in the same manner as in Example S 
to prepare a flavor-generating material sheet of the 
invention having spearmint oil retained and fixed 

l Q. therein • 
Then, this flavor-generating sheet of the 

present invention was subjected to a measurement 
on the concentration of the flavoring component. and 
an organoleptic test in the same manner as in Example 5 

15 to obtain the same results as those of Example s. 

20 

Example 8 

A spearmint oil-mixed solu.tion was prepared in the 
same manner as in Example 7. Meanwhile( 12 g of· 
curdlan powder was dispersed into 288 g of water at the 
same temperature and stirring conditions as those in 
Example S. To the resultant dispersion, the spearmint 
oil-mixed solution was added, and stirred for 5 minutes 
to emulsify it. To the emulsified dispersion obtained, 
8 g of cocoa was added and stirred under the same 

25 conditions to prepare a curdlan slurry. Subsequently, 
this curdlan slurry was gradually heated under stirring 
to remove the water therefrom, and was gelled by 
raising the temperature up to llO"C.· As a result, the 
curdlan was heat-irreversibly gelled, holding and 

30 fixing the spearmint oil therein. The gel thus 
obtained was vacuum-dried and pulverized with a hammer 
mill to prepare a powdery flavor-generating material. 

This flavor-generating material was subjected to 
the measurement of flavor concentration and an 

35 organoleptic test in the same manner as in Example 5 to 
obtain the same results as those of Example S. 
Example 9 
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A spearmint oil-mixed solution was prepared in the 

same manner as in Example 7. Meanwhile, 12 g of 

curdlan powder was dispersed into 288 g of w~ter under 

the same temperature and stirring conditions as those 

s in Example 5. To the resultant dispersion, the 

spearmint oil-mixed solution and 0.5 g of licorice were 

added, and stirred for 5 minutes to emulsify them. TO 
the emulsified dispersion obtained, 8 g of cocoa, 6 g 

of sorbitol and 6 g of glycerin were added and stirred 

10 under the same conditions to prepare a curdlan slurry. 

This curdlan slurry was treated in the same manner a~ 

in Example 5 to prepare a flavor-generating material 

sheet of the present invention, having.spearmint oil 

and licorice retained and fixed therein. 

15 This flavor-generating material sheet of the 

invention was subjected to a measurement of the flavor 

concentration and an organoleptic test in the same 

manner as in Example 5 to obtain the same results as 

those of Example 5. 

20 Example 10 

A menthol-mixed solution was prepared in the same 

manner as in Example 5. Meanwhile, 12 g of curdlan 

powder was dispersed into 288 g of water under the same 

temperature and stirring conditions as those in Example 5. 

25 To the resuitant dispersion, the menthol-mixed solution 

was added and stirred for 5 minutes emulsify it. To 

the emulsified dispersion obtained, 4. g of s-orbitol 

(10% by weight based on the whole composition),. 8 g of 

. glycerin (20% by weight based on the whole composition) 

30 and then 8 g of cocoa powder were ad.ded and stirred 

under the same condi~ions to prepare a curdlan slurry. 

This curdlan slurry was treated in the same manner as 

in Example 5 to prepare a flavor-generating material 

sheet of the pre~ent invention. 
35 Additionally, another flavor-generating material 

sheet of the present invention was prepared in the same 

manner as mentioned above except that the amount of 
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sorbitol was changed to 8 g (20% by weight based on the 
whole composition), and the amount of glycerin was 
changed to 4 g (10% by weight based on the whole 
composition) . 

These flavor-generating material sheets and the 
flavor-generating material sheet prepared in Example 5 
were compared with x::espect to pliability thereof. 
As a result, it was found that when the weight ratio of 
sorbitol/glycerin was 10/20·, the pliability of the 

10· sheet was increased so that a sheet excellent in 
elasticity and pliability could be obtained, and that 
when the weight ratio of sorbitol/glycerin was 20/10, 
the pliability of the sheet was decreased so that 
a sheet obtained was hard. Further, as a result of 

15 examination of these sheets, it was found that when the 
weight ratio of sorbitol/glycerin was 15/15, a sheet 
excellent in releasability and optimum in pliability 
could be· obtained. 

~o 

Subsequently, these flavor-generating material 
sheets were subjected to a measurement of the flavor 
concentration and an organoleptic test in the same 
manner as in Example 5 to obtain the same results as 

those of Example s. 
Example 11 . 

25 In this Example, a smoking article having 
a structure shown in FIG~ 1 was prepared. 

First, the flavor-generating sheet obtained in 
Example 7 was cut into pieces like cut tobacco, which 
was employed as a flavor-generating medium 15 to 

30 prepare a flavor-tasting article of the present 

invention. 
As a control, puff cut tobacco was sprayed with 

spearmint oil so as to have the same concentration of 
spearmint oil as that in Example 7. The resultant puff 

35 cut tobacco was used as a flavor-generating medium 15 
to prepare ~ flavor-tasting article as a control. 

These flavor-tasting articles were lit at their 
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carbonaceous heating sources 12 and puffed, and 
organoleptic evaluations were performed. 

As a result, it was found that in the case of the 
flavor-tasting article of the present invention, the 

s flavor of spearmint.was generated immediately after the 
puffing, and a stable generation of the flavor was 
substantially maintained during 10 times of puffing· 
(see FIG. 6, curve a). Further, any substances which 
may interfere with the flavor of the spearmint.oil, 

10 such as obnoxious stimulating, pungent or fibrous 
s_:melling substances were not generated from the sheet 
material composed mainly of curdlan during puffing. 

On the other hand, in the case o·f the control 
flavor-tasting article wherein spearmint oil was added 

15 to puff cut tobacco, the build up in generation of the 
flavoring component is rather late, and the generation 
of the flavor was abruptly lowered after the fifth 
puffing (see FIG. 6, curve b). 

As explained above., it is possible according to 
20 the present invention to provide a flavor-generating 

material which is excellent in storage stability of 

25 

a flavoring component contained therein and capable of 
readily releasing a flavoring component when it is 
heated without giving off any obnoxious taste and 
smell. Further, it is possible to easily manufacture 
the flavor-generating material by a simple process. 
Furthermore, a flavor-tasting article containing a 
flavor-generating material of the invention can readily 
release the flavoring component upon heating ·from the 

30 flavor-generating material so as to satisfy the taste 
of a smoker through his gustatory or olfactory organs. 
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Claims: 

1. A flavor-tasting article comprising: 

a flavor-generating medium which comprises 

a- flavor-generating material composed of a flavoring 

component-holding material comprising a heat-

s irreversibly gelled heat-irreversibly coagulating 

glucan, and a flavoring component held in the holding 

material, said flavor-qenerating medium beirig capable 

of releasing a sufficient amount of the flavoring 

component only through heating; and 

10 a heating source which is physically separated 

from said flavor-generating medium, and is used for 

heating said flavor-generating medium to release said 

flavoring component therefrom. 

2. The flavor-tasting article according to 

15 claim 1, wherein the glucan is P-1,3-glucan. 

3. The flavor-tasting article according· to 

claim 1, wherein the glucan is curdlan. 

4. The- flavor-tasting article according to 

claim 1, wherein the flavoring component is 

20 a.hydrophilic flavoring component. 

5. The flavor-tasting article according to 

claim 1, wherein the flavoring component comprises 

a hydrophobic flavoring component, and the flavor­

generating .material contains an oily solvent for the 

25 hydrophqbic flavoring component. 

6. The flavor-tasting article according to 

claim 5, wherein the oily solvent is a middle chain 

saturated fatty acid triglyceride. 

7. The flavor-tasting article according to 

30 claim 5, wherein the flavor-generating material 

contains an emulsifying agent. 

8. The flavor-tasting article according to 

claim 5, wherein the flavoring component further 

contains a hydrophilic flavoring component. 

35 9. The flavor-tasting article according to 
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claim 1, wherein the flavor-generating material 

contains a softening agent comprising a polyhydric 

alcohol or a saccharide. 

10. The flavor-tasting article according to 

s claim 1, wherein the gelation is carried out in the 

absence ~f a gelling agent. 

10 

11. The flavor-tasting article according to 

claim 1, wherein the flavor-generating material is 

incorporated in a sheet tobacco material. 

12. The flavor-tasting article .according to 

claim 1, which has an appearance of an ordinary 

cigarette. 


