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(67)  This method for producing a tobacco-flavor lig-
uid includes: extracting, from a tobacco material, a wa-
ter-soluble component included in the tobacco material
by using an aqueous solvent to obtain a tobacco extract
liquid; culturing yeast in the tobacco extract liquid to ob-
tain a yeast-containing culture liquid; and eluting, from

the yeast included in the yeast-containing culture liquid,
an active component included within fungal cells of the
yeast by using an organic-solvent-containing elution sol-
vent to obtain a tobacco-flavor liquid that includes the
active component and the post-culturing tobacco extract
liquid.
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Description
FIELD
[0001] The present invention relates to a method for

producing a tobacco flavor liquid, a tobacco flavor liquid,
a tobacco additive, and a flavor inhaler.

BACKGROUND

[0002] Leaves of a tobacco plant are harvested and
then subjected to various processes including drying in
afarm house, subsequently one to several years of long-
term aging in a leaf processing facility, and, subsequently
to that, blending and cutting in a manufacturing facility.
The processed leaves are then used to produce a flavor
inhaler such as a cigarette. Through these various proc-
esses, leaves of a tobacco plant become a flavorful to-
bacco material. Such a tobacco material is referred to as
"leaf tobacco" to enable distinction from the leaves of a
tobacco plant. The leaf tobacco itself may be used as a
flavor source of a flavor inhaler; alternatively, a tobacco
extract liquid obtained by extracting a tobacco flavor com-
ponent from the leaf tobacco may be used as a flavor
source of a flavor inhaler.

[0003] Leaf tobacco contains various flavor compo-
nents, and it is known that leaf tobacco or a tobacco ex-
tract liquid is subjected to chemical treatment or biolog-
ical treatment to increase the amounts of these flavor
components. For example, Patent Literature 1 discloses
amethod for preparing aromatized reconstituted tobacco
from tobacco particles, and the method includes extract-
ing tobacco particles with water to obtain an extract and
aresidue, thereafter fermenting the obtained extract with
yeast to prepare a fermented liquid, preparing reconsti-
tuted tobacco from the obtained residue, and adding the
fermented liquid to the reconstituted tobacco, thereby
preparing aromatized reconstituted tobacco.

CITATION LIST
PATENT LITERATURE
[0004] Patent Literature 1: U.S. Patent No. 4895175
SUMMARY

TECHNICAL PROBLEM

[0005] An object of the present invention is to provide
a technique relating to a tobacco extract liquid having
increased amounts of useful components such as flavor
components.

SOLUTION TO PROBLEM

[0006] The inventors of the present invention focused
their attention on the fact that when yeast is cultured in
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a tobacco extract liquid to produce useful components
from the yeast, many of those useful components remain
in the fungal cells of the yeast, resulting in insufficient
release of the useful components into the tobacco extract
liquid. By improving this aspect did the inventors com-
plete the present invention.

[0007] Specifically, according to one aspect, there is
provided a method for producing a tobacco flavor liquid,
the method comprising:

extracting, from a tobacco material, a water-soluble
component contained in the tobacco material by us-
ing an aqueous solvent, thereby obtaining a tobacco
extract liquid;

culturing yeast in the tobacco extract liquid, thereby
obtaining a yeast-containing culture liquid; and
eluting, from the yeast contained in the yeast-con-
taining culture liquid, a useful component included
in fungal cells of the yeast by using an elution solvent
including an organic solvent, thereby obtaining a to-
bacco flavor liquid containing the useful component
and the post-culturing tobacco extract liquid.

[0008] According to another aspect, there is provided
a tobacco flavor liquid obtainable by the above-mentiond
method.

[0009] According to further another aspect, there is
provided a tobacco additive comprising:

the tobacco flavor liquid obtainable by the above-
mentioned method; and

atobacco residue obtained when the tobacco extract
liquid is obtained in the above-mentioned method.

[0010] According to further another aspect, there is
provided a flavor inhaler comprising the above-men-
tioned tobacco flavor liquid or the above-mentioned to-
bacco additive.

ADVANTAGEOUS EFFECTS OF INVENTION

[0011] According to the presentinvention, there is pro-
vided a technique relating to a tobacco extract liquid hav-
ing increased amounts of useful components such as
flavor components.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIG.1is aflowchart showing an example of a method
for producing a tobacco flavor liquid.

FIG. 2 is a flowchart showing another example of a
method for producing a tobacco flavor liquid.

FIG. 3 is a cross-sectional view showing an example
of a combustion-type flavor inhaler.

FIG. 4 is a perspective view showing an example of
a heating-type flavor inhaler.
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FIG. 5 is a diagram showing an internal structure of
a tobacco stick.

FIG. 6 is a diagram showing an internal structure of
an aerosol-generation device.

FIG. 7 is a microscopic image showing the state of
yeast in the elution step (S4) of a method of a first
embodiment.

FIG. 8 is a graph showing the concentration of fatty
acids in a tobacco flavor liquid.

DETAILED DESCRIPTION

[0013] Hereinafter, the present invention will be de-
scribed in detail; however, the description below is in-
tended to provide a description of the present invention,
and not intended to limit the present invention.

<1. Method for Producing Tobacco flavor liquid>

[0014] A method for producing a tobacco flavor liquid
includes:

extracting, from a tobacco material, a water-soluble
component contained in the tobacco material by us-
ing an aqueous solvent, thereby obtaining a tobacco
extract liquid;

culturing yeast in the tobacco extract liquid, thereby
obtaining a yeast-containing culture liquid; and
eluting, from the yeast contained in the yeast-con-
taining culture liquid, a useful component included
in fungal cells of the yeast by using an elution solvent
including an organic solvent, thereby obtaining a to-
bacco flavor liquid containing the useful component
and the post-culturing tobacco extract liquid.

[0015] Since this method includes eluting the useful
components produced by the yeast into the tobacco ex-
tract liquid, a "tobacco extract liquid having increased
amounts of useful components" is obtained. In the
present disclosure, the "tobacco extract liquid having in-
creased amounts of useful components such as flavor
components" is referred to as a "tobacco flavor liquid".
[0016] In a first embodiment of the above-described
method, the obtaining of the tobacco flavor liquid can be
performed by:

mixing the yeast-containing culture liquid with an elu-
tion solventincluding an organic solvent, and eluting,
from the yeast contained in the resultant mixture into
a liquid portion of the mixture, a useful component
included in the fungal cells of the yeast, thereby ob-
taining a useful-component eluate; and

if necessary, removing the yeast from the useful-
component eluate, thereby obtaining a yeast-free
useful-component eluate.

In the first embodiment, each of the yeast-containing
"useful-component eluate" and the "yeast-free use-
ful-component eluate" corresponds to the tobacco
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flavor liquid. The method according to the first em-
bodiment will be detailed in <1-1. First Embodiment>
below.

[0017] In a second embodiment of the above-de-
scribed method, the obtaining of the tobacco flavor liquid
can be performed by:

separating the yeast-containing culture liquid into the
yeast and the tobacco extract liquid;

mixing the separated yeast with an elution solvent
including an organic solvent, and eluting, from the
yeast contained in the resultant mixture into a liquid
portion of the mixture, a useful component included
in the fungal cells of the yeast, thereby obtaining a
useful-component eluate;

if necessary, removing the yeast from the useful-
component eluate, thereby obtaining a yeast-free
useful-component eluate; and

mixing the useful-component eluate or the yeast-free
useful-component eluate with the separated tobacco
extract liquid, thereby obtaining a useful component-
containing liquid.

[0018] In the second embodiment, each of the "useful
component-containing liquid" prepared without the step
of removing the yeast from the useful-component eluate
and the "useful component-containing liquid" prepared
through the step of removing the yeast from the useful-
component eluate corresponds to the tobacco flavor lig-
uid. The method according to the second embodiment
will be detailed in <1-2. Second Embodiment> below.

<1-1. First Embodiment>

[0019] According to the first embodiment, a method for
producing a tobacco flavor liquid includes:

(S1) extracting, from a tobacco material, a water-
soluble component contained in the tobacco material
by using an aqueous solvent, thereby obtaining a
tobacco extract liquid;

(S2) culturing yeast in the tobacco extract liquid,
thereby obtaining a yeast-containing culture liquid;
(S4) mixing the yeast-containing culture liquid with
an elution solvent including an organic solvent, and
eluting, from the yeast contained in the resultant mix-
ture into a liquid portion of the mixture, a useful com-
ponent included in fungal cells of the yeast, thereby
obtaining a useful-component eluate; and

(S5) if necessary, removing the yeast from the use-
ful-component eluate, thereby obtaining a yeast-free
useful-component eluate.

[0020] The method according to the first embodiment
is shown in FIG. 1. Hereinafter, the method according to
the first embodiment will be described in the order of
steps (S1), (S2), (S4), and (S5) with reference to FIG. 1.
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As described above, the yeast-removal step (S5) may or
may not be performed. That is, the "yeast-free useful-
component eluate" obtained in the yeast-removal step
(S5) may be used as the tobacco flavor liquid, or the
"useful-component eluate" obtained in the elution step
(S4) may be used as the tobacco flavor liquid with the
yeast remaining therein.

[Extraction Step (SI)]

[0021] Inthe extractionstep (S1), awater-soluble com-
ponent contained in a tobacco material is extracted from
the tobacco material by using an aqueous solvent,
whereby a tobacco extract liquid is obtained. In the ex-
traction step (S1), a tobacco residue is also obtained at
the same time as the tobacco extract liquid is obtained
(see FIG. 1).

[0022] As the tobacco material, cut tobacco which is
ready to be incorporated into a tobacco product, such as
a combustion-type or heating-type flavor inhaler, can be
used. The "cut tobacco which is ready to be incorporated
into a tobacco product” refers to cut tobacco which is
ready to be incorporated into a tobacco product through
various processes including drying in a farm house, sub-
sequently one to several years of long-term aging in a
leaf processing facility, and, subsequently to that, blend-
ing and cutting in a manufacturing facility.

[0023] The cut tobacco consists of cut pieces of leaf
tobacco. The cut tobacco may be any of the following:
cut pieces of stemmed leaves, cut pieces of midrib, cut
pieces of reconstituted tobacco (i.e., a tobacco material
obtained by processing leaf scraps, cut tobacco scraps,
midrib scraps, fine powder, etc., generated in the plant
processes into a reusable shape), or a mixture thereof.
A pulverized product obtained by pulverizing the cut to-
bacco may be used for the extraction in order to increase
extraction efficiency.

[0024] As the cut tobacco, cut tobacco derived from
any tobacco variety can be used. For example, cut to-
bacco derived from flue-cured tobacco, Burley tobacco,
Oriental tobacco or the like can be used. As the cut to-
bacco, cut tobacco derived from a single variety, or a
mixture of cut tobacco derived from different varieties
may be used.

[0025] Asthe aqueous solvent, water or water-contain-
ing ethanol can be used. As the water-containing ethanol,
a mixture of ethanol and water at a volume ratioof 1 : 1,
for example, can be used. The aqueous solvent is gen-
erally water, and preferably water having a room temper-
ature (e.g., approximately 20 °C) to a temperature of 70
°C. The aqueous solvent can be used, for example, in
an amount of 500 to 5000% by mass with respect to the
tobacco material.

[0026] The extraction can be performed by, for exam-
ple,immersing the tobacco material in warm water having
a temperature of 40 to 60 °C for 30 to 180 minutes, or
shaking the tobacco material (e.g., 200 rpm) in warm
water having a temperature of 40 to 60 °C for 30 to 180
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minutes.

[0027] The extraction may also be performed by re-
peating the extraction multiple times. Specifically, the ex-
traction may be performed by extracting, from the tobac-
co material, the water-soluble component contained in
the tobacco material by using the aqueous solvent, and
then placing the resultant tobacco residue in a new aque-
ous solvent to perform the second extraction, and as nec-
essary, repeating the extraction using a new aqueous
solvent.

[0028] A mixture of the tobacco residue and the tobac-
co extract liquid is obtained by the extraction. The tobac-
co extract liquid contains a water-soluble component
contained in the tobacco material. Examples of the "wa-
ter-soluble component contained in the tobacco material”
include components serving as a nutrient source for
yeast (e.g., saccharides, amino acids, proteins, and nu-
trient salts) and components that contribute to tobacco
flavor (e.g., organic acids, foliar resins, terpenoids, and
polyphenoals).

[0029] After the extraction, the tobacco residue and
the tobacco extract liquid are separated, and the tobacco
extract liquid is used as a raw material for obtaining a
tobacco flavor liquid. On the other hand, the tobacco res-
idue can be used for preparing a tobacco filler by mixing
the tobacco residue with the finally obtained tobacco fla-
vor liquid and appropriately processing the resultant mix-
ture. For example, the tobacco residue may be used for
preparing a tobacco-molded body such as a sheet tobac-
co from a mixture obtained by mixing the tobacco residue
with the finally obtained tobacco flavor liquid. Alternative-
ly, the tobacco residue may be used for preparing a to-
bacco powder by mixing the tobacco residue with the
finally obtained tobacco flavor liquid and drying and pul-
verizing the resultant mixture.

[Culture Step (S2)]

[0030] In the culture step (S2), yeast is cultured in the
tobacco extract liquid obtained in the extraction step (S1),
whereby a yeast-containing culture liquid is obtained (see
FIG. 1).

[0031] Any type of yeast can be used as the yeast,
provided that it can produce a useful component when
cultured in the tobacco extract liquid.

[0032] The term "useful component" as used herein
refers to a component which is useful for the finally ob-
tained tobacco flavor liquid. The useful component may
be, for example, a component that contributes to the fla-
vor of the tobacco flavor liquid (hereinafter referred to as
"a flavor-contributing component"), a component that
colors the tobacco flavor liquid (hereinafter referred to as
"a coloring component"), or a component that prevents
putrefaction or fermentation of the tobacco flavor liquid
(hereinafter referred to as "a preservative component").
[0033] The useful component is preferably a flavor-
contributing component. The "flavor-contributing compo-
nent" may be a flavor component that releases a flavor,
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or a precursor that is converted into a flavor component
when heated or burned in a flavor inhaler.

[0034] Examples of the flavor-contributing component
include carotenoids, fatty acids, neutral fats (i.e., glycerin
esters of fatty acids), acetic acid esters, fatty acid esters,
organic acids, and higher alcohols (e.g., alcohols having
8 to 22 carbon atoms). Examples of the coloring compo-
nent include carotenoids. Examples of the preservative
component include lactic acid, fatty acid glycosides, and
benzoic acid.

[0035] Therefore, the yeast known to produce the
above-described useful components can be used in the
method of the present invention.

[0036] Examples of the yeast that produces caroten-
oids include: yeast of the genus Rhodotorula, such as
Rhodotorula alborubescens, Rhodotorula araucariae,
Rhodotorula babjevae, Rhodotorula dairenensis, Rho-
dotorula diobovata, Rhodotorula evergladensis, Rhodo-
torula glutinis, Rhodotorula graminis, Rhodotorula krato-
chvilovae, Rhodotorula mucilaginosa, Rhodotorula ngo-
hengohe, Rhodotorula pacifica, Rhodotorula paludige-
na, Rhodotorula sinensis, Rhodotorula sphaerocarpa,
Rhodotorula taiwanensis, and Rhodotorula toruloides;
and yeast of the genus Xanthophyllomyces, such as Xan-
thophyllomyces australis, Xanthophyllomyces rhodozy-
ma, and Xanthophyllomyces tasmanica.

[0037] Examples of the yeast that produces fatty acids
include: yeast of the genus Yarrowia, such as Yarrowia
alimentaria, Yarrowia bubula, Yarrowia deformans, Yar-
rowia divulgata, Yarrowia galli, Yarrowia hollandica, Yar-
rowia keelungensis, Yarrowia lipolytica, Yarrowia
osloensis, Yarrowia parophoni, Yarrowia phangngaen-
sis, Yarrowia porcina, and Yarrowia yakushimensis; and
yeast of the genus Lipomyces, such as Lipomyces anom-
alus, Lipomyces arxii, Lipomyces chichibuensis, Lipomy-
ces doorenjongii, Lipomyces japonicus, Lipomyces kock-
ii, Lipomyces kononenkoae, Lipomyces lipofer, Lipomy-
ces mesembrius, Lipomyces okinawensis, Lipomyces ol-
igophaga, Lipomyces orientalis, Lipomyces smithiae,
Lipomyces spencermartinsiae, and Lipomyces starkeyi.
[0038] Examples ofthe yeastthat produces acetic acid
esters, fatty acid esters, or higher alcohols include: yeast
of the genus Saccharomyces, such as Saccharomyces
cerevisiae, Saccharomyces paradoxus, Saccharomyces
bayanus, Saccharomyces uvarum, and Saccharomyces
arboricola; yeast of the genus Cyberlindnera, such as
Cyberlindnera jadinii, Cyberlindnera saturnus, Cyber-
lindnera fabianii, Cyberlindnera suaveolens, Cyberlind-
nera americana, and Cyberlindnera xylosilytyca; and
yeast of the genus Wickerhamomyces, such as Wicker-
hamomyces anomalus, Wickerhamomyces ciferri, and
Wickerhamomyces canadensis.

[0039] One type ofyeast, ortwo or more types of yeast,
may be cultured in the tobacco extract liquid. The yeast
may also be recombinant yeast which is genetically mod-
ified to increase the production amounts of useful com-
ponents.

[0040] The conditions for culturing the yeast are not
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particularly limited. Conditions suitable for the growth of
the yeast to be used and the production of the useful
components can be appropriately selected. Prior to the
culturing, the yeast can be added to the tobacco extract
liquid at a concentration of, for example, 10 to 108
cells/mL. The culture can be performed at, for example,
10 to 40 °C for, for example, 5 to 168 hours.

[0041] The tobacco extract liquid contains a compo-
nent serving as a nutrient source for the yeast and a
component serving as a raw material of the useful com-
ponents, and can provide an environment suitable for the
growth of the yeast and the production of the useful com-
ponents. Thus, it is unnecessary to add an additional
component to the tobacco extract liquid. However, the
method of the present invention does not exclude the
addition of an additional component to the tobacco ex-
tract liquid.

[0042] Inthe presentdisclosure, a mixture of the yeast
and the tobacco extract liquid obtained after the yeast is
cultured in the tobacco extract liquid is referred to as "a
yeast-containing culture liquid". In the yeast-containing
culture liquid, the amounts of useful components pro-
duced by the yeast are increased as compared with the
"mixture of the yeast and the tobacco extract liquid prior
to the culture". Also, in the yeast-containing culture liquid,
the amounts of substances consumed by the yeast for
its own growth and for the production of the useful com-
ponents are reduced, as compared with the "mixture of
the yeast and the tobacco extract liquid prior to the cul-
ture".

[Elution Step (S4)]

[0043] In the elution step (S4), the yeast-containing
culture liquid obtained in the culture step (S2) is mixed
with an elution solvent including an organic solvent, and
a useful component included in the fungal cells of the
yeast contained in the resultant mixture is eluted from
the yeast into the liquid portion of the mixture. Thereby,
a useful-component eluate is obtained (see FIG. 1).
[0044] Herein, the mixture thatis obtained after the elu-
tion step is completed and contains the yeast and the
elution solvent is referred to as "a useful-component el-
uate".

[0045] An elution solvent including an organic solvent
can be used as the elution solvent. The elution solvent
may be an organic solvent itself or a mixture of an organic
solvent and water. The elution solvent is preferably an
elution solvent including an organic solvent miscible with
water, and more preferably an elution solvent including
an alcohol miscible with water. Thatis, a preferred elution
solvent is an alcohol miscible with water or its water-con-
taining alcohol (i.e., said alcohol with water contained
therein).

[0046] The organic solvent included in the elution sol-
vent is preferably an organic solvent having an SP value
of 10 to 14.5, and more preferably an alcohol having an
SP value of 10 to 14.5. Examples of the organic solvent
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included in the elution solvent include ethanol, isopropa-
nol, methanol, and butanol. The organic solvent included
in the elution solvent is more preferably ethanol or iso-
propanol, and most preferably ethanol. That is, the most
preferred elution solvent is ethanol or water-containing
ethanol.

[0047] The SP value refers to a value of a Hildebrand
solubility parameter. The higher the SP value of the sol-
vent, the higher the miscibility with water. The SP value
is known for various solvents. For example, the SP value
of ethanol is 12.7, the SP value of isopropanol is 11.5,
the SP value of methanol is 14.5, and the SP value of
butanol is 11.4.

[0048] One kind of organic solvent, or a mixture of two
or more kinds of organic solvents, may be used as the
organic solvent included in the elution solvent.

[0049] The elution solvent can be added to the yeast-
containing culture liquid in such an amount that the con-
centration of the organic solvent in the mixed solution of
the yeast-containing culture liquid and the elution solvent
becomes, for example, 50% by volume or more, prefer-
ably 50 to 95% by volume, and more preferably 60 to
95% by volume. The concentration of the organic solvent
can be appropriately adjusted in consideration of the ef-
ficiency of eluting the useful component. Herein, the
"mixed solution of the yeast-containing culture liquid and
the elution solvent" refers to a mixed solution of the liquid
portion of the yeast-containing culture liquid (i.e., the to-
bacco extract liquid after the culture) and the elution sol-
vent, and does not contain yeast.

[0050] The elution solvent can be added in an amount
of, for example, 100 to 900% by volume with respect to
the yeast-containing culture liquid. The amount of the
elution solvent added can be appropriately adjusted in
consideration of the efficiency of eluting the useful com-
ponent.

[0051] Forexample, if ethanol or water-containing eth-
anol is used as the elution solvent to elute fatty acids as
useful components, the ethanol can be added to the
yeast-containing culture liquid in such an amount that the
concentration of the ethanol in the mixed solution of the
yeast-containing culture liquid and the elution solvent be-
comes, for example, 50% by volume or more, preferably
50 to 90% by volume, more preferably 60 to 90% by vol-
ume, still more preferably 60 to 80% by volume, and most
preferably 70% by volume.

[0052] Forexample, if ethanol or water-containing eth-
anol is used as the elution solvent to elute carotenoids
as useful components, the ethanol can be added to the
yeast-containing culture liquid in such an amount that the
concentration of the ethanol in the mixed solution of the
yeast-containing culture liquid and the elution solvent be-
comes, for example, 50% by volume or more, preferably
50 to 90% by volume, more preferably 60 to 90% by vol-
ume, still more preferably 70 to 90% by volume, yet more
preferably 80 to 90% by volume, and most preferably
90% by volume.

[0053] Inthe elution step (S4), after the yeast-contain-
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ing culture liquid is mixed with the elution solvent, a useful
component included in the fungal cells of the yeast con-
tained in the resultant mixture is eluted from the yeast
into the liquid portion of the mixture. The elution can be
performed by stirring the mixture of the yeast-containing
culture liquid and the elution solvent for a predetermined
period of time, while heating the mixture if necessary.
[0054] The elution is preferably performed while stir-
ring the mixture from the standpoint of the efficiency of
eluting the useful components; however, it may be per-
formed while allowing the mixture to stand. In the case
of stirring the mixture, the stirring rate can be, for exam-
ple, 60 to 300 rpm.

[0055] If heating promotes the elution of the useful
components, the elution may be performed while heating;
and if heating does not show the effect of promoting the
elution by heating, the elution may be performed at room
temperature (for example, 15 to 25 °C) without heating.
[0056] The elution temperature and the elution time
can be appropriately adjusted in consideration of the ef-
ficiency of eluting the useful component.

[0057] Forexample, if ethanol or water-containing eth-
anol is used as the elution solvent to elute fatty acids as
useful components, the elution can be performed by stir-
ring the mixture at room temperature (for example, 15 to
25 °C) for 5 to 60 minutes.

[0058] Forexample, if ethanol or water-containing eth-
anol is used as the elution solvent to elute carotenoids
as useful components, the elution can be performed by
stirring the mixture for 15 to 60 minutes while heating the
mixture to 80 to 95 °C.

[Yeast-removal step (S5)]

[0059] In the yeast-removal step (S5), the yeast is re-
moved from the useful-component eluate obtained in the
elution step (S4), whereby a yeast-free useful-compo-
nent eluate can be obtained (see FIG. 1). As described
above, the yeast-removal step (S5) may or may not be
performed.

[0060] The yeastcanberemoved by a general method
such as pressure filtration, filtration under reduced pres-
sure, gravity filtration, centrifugation, or decantation. Re-
moving the yeast from the useful-component eluate can
eliminate the possibility of the composition of the tobacco
flavor liquid changing due to the metabolism of the yeast,
which is preferable in terms of the quality stability of the
tobacco flavor liquid.

[0061] Ifthe yeast-removal step (S5) is performed, the
"yeast-free useful-component eluate" obtained corre-
sponds to the tobacco flavor liquid. On the other hand, if
the yeast-removal step (S5) is not performed, the "useful-
component eluate" corresponds to the tobacco flavor lig-
uid, and the yeast remains therein.

[0062] The above-described method may further in-
clude removing the organic solvent from the tobacco fla-
vor liquid after obtaining the tobacco flavor liquid. The
removal of the organic solvent can be performed by a
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general method such as concentration under reduced
pressure, concentration under normal pressure, or spray
drying.

[0063] The method of the first embodiment excels in
the aspect of easy removal of the yeast in the yeast-
removal step (S5), as the yeast is easily precipitated in
the elution step (S4). This excellence effect is demon-
strated in Example 1 described later. Hereinafter, this
excellence effect will be concretely described. When an
elution solvent including an organic solvent is added to
the yeast-containing culture liquid in the elution step (S4),
the polarity of the liquid portion (i.e., the tobacco extract
liquid after the culture) of the yeast-containing culture
liquid changes, causing the water-soluble protein dis-
solved in the tobacco extract liquid to become insoluble.
The presence of the insolubilized protein promotes ag-
gregation of the microorganisms included in the tobacco
extract liquid (i.e., the added yeast as well as the yeast,
mold, etc., that are originally included in the tobacco ex-
tract liquid). This aggregation phenomenon occurs even
under the condition where only the fungal cells of the
microorganisms exist, but occurs more significantly un-
der the condition where the microorganisms coexist with
a protein. Thus, in the method of the first embodiment, a
composite of the aggregated microorganisms and the
protein can be easily precipitated by an increase in the
mass and can form a pellet. In this manner, the method
of the first embodiment enables the added yeast to easily
form a pellet with the aid of the water-soluble protein con-
tained in the tobacco extract liquid and can easily remove
the yeast from the tobacco extract liquid by removing the
pellet.

<1-2. Second Embodiment>

[0064] In the first embodiment, a useful component is
eluted by culturing yeast in a tobacco extract liquid and
mixing the obtained yeast-containing culture liquid with
an elution solvent. However, a useful component can al-
so be eluted by separating the yeast from the yeast-con-
taining culture liquid and mixing the separated yeast with
an elution solvent.

[0065] Specifically, according to the second embodi-
ment, a method for producing a tobacco flavor liquid in-
cludes:

(S1) extracting, from a tobacco material, a water-
soluble component contained in the tobacco material
by using an aqueous solvent, thereby obtaining a
tobacco extract liquid;

(S2) culturing yeast in the tobacco extract liquid,
thereby obtaining a yeast-containing culture liquid;
(S3) separating the yeast-containing culture liquid
into the yeast and the tobacco extract liquid;

(S4) mixing the separated yeast with an elution sol-
vent including an organic solvent, and eluting, from
the yeast contained in the resultant mixture into a
liquid portion of the mixture, a useful component in-

10

15

20

25

30

35

40

45

50

55

cluded in fungal cells of the yeast, thereby obtaining
a useful-component eluate;

(S5) if necessary, removing the yeast from the use-
ful-component eluate, thereby obtaining a yeast-free
useful-component eluate; and

(S6) mixing the useful-component eluate or the
yeast-free useful-component eluate with the sepa-
rated tobacco extract liquid, thereby obtaining a use-
ful component-containing liquid.

[0066] The method according to the second embodi-
ment is shown in FIG. 2. Hereinafter, the method accord-
ing to the second embodiment will be described in the
order of steps (S1) to (S6) with reference to FIG. 2. The
description below omits description of the same elements
as those of the method according to the first embodiment
and provides description of the elements differing from
those of the method according to the first embodiment.
[0067] As described above, the yeast-removal step
(S5) may or may not be performed. Specifically, if the
yeast-removal step (S5) is performed, the "yeast-free
useful-component eluate" is mixed with the "separated
tobacco extract liquid" in the mixing step (S6), whereby
a "yeast-free useful component-containing liquid" is ob-
tained; thus, this "yeast-free useful component-contain-
ing liquid" can be used as the tobacco flavor liquid. On
the other hand, if the yeast-removal step (S5) is not per-
formed, the "useful-component eluate" is mixed with the
"separated tobacco extract liquid" in the mixing step (S6),
whereby a "useful component-containing liquid" is ob-
tained with the yeast remaining therein; thus, this "useful
component-containing liquid" can be used as the tobacco
flavor liquid.

[Extraction Step (S1)]

[0068] Intheextraction step(S1), awater-soluble com-
ponent contained in a tobacco material is extracted from
the tobacco material by using an aqueous solvent,
whereby a tobacco extract liquid is obtained. In the ex-
traction step (S1), a tobacco residue is also obtained at
the same time as the tobacco extract liquid is obtained
(see FIG. 2). The extraction step (S1) can be performed
in the same manner as the extraction step (S1) described
for the method of the first embodiment.

[Culture Step (S2)]

[0069] In the culture step (S2), yeast is cultured in the
tobacco extract liquid obtained in the extraction step (S1),
whereby a yeast-containing culture liquid is obtained (see
FIG. 2). The culture step (S2) can be performed in the
same manner as the culture step (S2) described for the
method of the first embodiment.

[Separation Step (S3)]

[0070] After the culture step (S2) is completed, the
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yeast-containing culture liquid is separated into the yeast
and the tobacco extract liquid (see FIG. 2). The separa-
tion step (S3) can be performed by a general method
such as pressure filtration, filtration under reduced pres-
sure, gravity filtration, centrifugation, or decantation.

[Elution Step (S4)]

[0071] In the elution step (S4), the yeast separated in
the separation step (S3) is mixed with an elution solvent
including an organic solvent, and a useful component
included in the fungal cells of the yeast contained in the
resultant mixture is eluted from the yeast into a liquid
portion of the mixture, whereby a useful-component el-
uate is obtained (see FIG. 2).

[0072] The same elution solvent as that described for
the method of the first embodiment can be used as the
elution solvent. Since the first embodiment does not in-
clude the separation step (S3), the elution solvent is
mixed with the yeast-containing culture liquid (i.e., a lig-
uid). On the other hand, in the second embodiment, the
elution solvent is mixed with the yeast (i.e., a solid). Thus,
in the second embodiment, the concentration of the or-
ganic solvent in the elution solvent is maintained without
the organic solvent being diluted, even after the elution
solvent is mixed with the yeast.

[0073] In the second embodiment, the concentration
of the organic solvent in the elution solvent is, for exam-
ple, 50% by volume or more, preferably 50 to 100% by
volume, and more preferably 60 to 100% by volume. Like-
wise, the concentration of the organic solvent in the mix-
ture of the yeast and the elution solvent is, for example,
50% by volume or more, preferably 50 to 100% by vol-
ume, and more preferably 60 to 100% by volume. The
concentration of the organic solvent can be appropriately
adjusted in consideration of the efficiency of eluting the
useful component.

[0074] The elution solvent can be added to the sepa-
rated yeast in an amount of, for example, 35 to 100% by
volume with respect to the amount of the yeast-contain-
ing culture liquid from which the yeast is derived. The
amount of the elution solvent added can be appropriately
adjusted in consideration of the efficiency of eluting the
useful component.

[0075] Forexample, if ethanol or water-containing eth-
anol is used as the elution solvent to elute fatty acids as
useful components, the concentration of the ethanol in
the elution solvent (i.e., the concentration of the ethanol
in the mixture of the yeast and the elution solvent) is, for
example, 50% by volume or more, preferably 50 to 100%
by volume, more preferably 60 to 90% by volume, still
more preferably 60 to 80% by volume, and most prefer-
ably 70% by volume.

[0076] Forexample, if ethanol or water-containing eth-
anol is used as the elution solvent to elute carotenoids
as useful components, the concentration of the ethanol
in the elution solvent (i.e. the concentration of the ethanol
in the mixture of the yeast and the elution solvent) is, for
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example, 50% by volume or more, preferably 50 to 100%
by volume, more preferably 60 to 100% by volume, still
more preferably 70 to 100% by volume, yet more prefer-
ably 80 to 100% by volume, and most preferably 90 to
100% by volume.

[0077] As for the other elution conditions, the same
conditions as those for elution described for the method
of the first embodiment can be employed.

[Yeast-removal step (S5)]

[0078] In the yeast-removal step (S5), the yeast is re-
moved from the useful-component eluate obtained in the
elution step (S4), whereby a yeast-free useful-compo-
nent eluate can be obtained (see FIG. 2). As described
above, the yeast-removal step (S5) may or may not be
performed. The yeast-removal step (S5) can be per-
formed in the same manner as the yeast-removal step
(S5) described for the method of the first embodiment.

[Mixing Step (S6)]

[0079] Ifthe yeast-removal step (S5) is performed, the
yeast-free useful-component eluate obtained in the
yeast-removal step (S5) is mixed with the tobacco extract
liquid separated in the separation step (S3), whereby a
yeast-free useful component-containing liquid is ob-
tained (see FIG. 2). The "yeast-free useful component-
containing liquid" obtained corresponds to the tobacco
flavor liquid.

[0080] On the other hand, if the yeast-removal step
(S5) is not performed, the useful-component eluate ob-
tained in the elution step (S4) is mixed with the tobacco
extract liquid separated in the separation step (S3),
whereby a useful component-containing liquid is ob-
tained. The "useful component-containing liquid" ob-
tained corresponds to the tobacco flavor liquid, and the
yeast remains therein.

[0081] The above-described method, like the method
of the first embodiment, may further include removing
the organic solvent from the tobacco flavor liquid after
obtaining the tobacco flavor liquid.

<1-3. Effects>

[0082] Culturing yeast in a tobacco extract liquid and
eluting useful components such as flavor components
from the fungal cells of the yeast into the tobacco extract
liquid according to the present invention can produce a
tobacco extractliquid having increased amounts of useful
components such as flavor components (referred to as
a "tobacco flavor liquid" in the present disclosure).

[0083] Since the method of the present invention in-
cludes the step of eluting a useful component included
in the fungal cells of the yeast into the tobacco extract
liquid, the finally obtained tobacco flavor liquid can con-
tain a large amount of useful component. In addition, the
method of the present invention is a simple method as it
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enables elution of a useful component included in the
fungal cells of the yeast without breaking that fungal cells.

<2. Tobacco flavor liquid>

[0084] According to another aspect, there is provided
a tobacco flavor liquid obtainable by the "method for pro-
ducing a tobacco flavor liquid" described above.

[0085] As described above, the tobacco flavor liquid
may be any of the following:

(i) the "useful-component eluate" obtained in the elu-
tion step (S4) of the method of the first embodiment;
(ii) the "yeast-free useful-component eluate" ob-
tained in the yeast-removal step (S5) of the method
of the first embodiment;

(iii) the "useful component-containing liquid" ob-
tained when the mixing step (S6) is performed with-
out performing the yeast-removal step (S5) in the
method of the second embodiment; and

(iv) the "yeast-free useful component-containing lig-
uid" obtained when the mixing step (S6) is performed
after the yeast-removal step (S5) is performed in the
method of the second embodiment.

[0086] Thus, the tobacco flavor liquid produced by the
above-described "method for producing a tobacco flavor
liquid" includes the above four types of products as spe-
cific examples.

[0087] Since the tobacco flavor liquid is produced by
the above-described "method for producing a tobacco
flavor liquid", it can contain large amounts of useful com-
ponents, as described above. Thus, if this tobacco flavor
liquid is incorporated into a flavor inhaler, the effects of
the useful components can be remarkably exhibited in
the flavor inhaler. For example, if the useful components
are flavor-contributing components, the tobacco flavor
liquid can contain large amounts of flavor-contributing
components and thus provide a user with an enhanced
flavor when incorporated into a tobacco product such as
a flavor inhaler.

[0088] The tobacco flavor liquid produced by the
above-described "method for producing a tobacco flavor
liquid" can be incorporated into a tobacco product such
as a flavor inhaler according to a known technique. Ex-
amples of the use of the tobacco flavor liquid will be de-
scribed below.

[0089] For example, the tobacco flavor liquid can be
used by adding the tobacco flavor liquid to a tobacco
material (e.g., stemmed leaves or leaf tobacco) and dry-
ing the resultant mixture.

[0090] Alternatively, the tobacco flavor liquid can be
added to a tobacco residue obtained in the extraction
step (S1) described above, and a tobacco-molded body
such as a sheet tobacco or tobacco granules can be pre-
pared from the resultant mixture and used as a tobacco
flavor source of a tobacco product.

[0091] Alternatively, the tobacco flavor liquid can be
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used by adding the tobacco flavor liquid to a tobacco
residue obtained in the extraction step (S1) described
above, drying and pulverizing the resultant mixture to pre-
pare a tobacco powder, and adding the tobacco powder
to a tobacco material (e.g., stemmed leaves or leaf to-
bacco).

[0092] Alternatively, the tobacco flavor liquid can be
used by adding the tobacco flavor liquid to a tobacco
residue obtained in the extraction step (S1) described
above, drying and pulverizing the resultant mixture to pre-
pare a tobacco powder, suspending the tobacco powder
in water to prepare a tobacco slurry, and adding the to-
bacco slurry to a tobacco material (e.g., stemmed leaves
or leaf tobacco).

[0093] Alternatively, the tobacco flavor liquid can be
encapsulated according to a known technique, and the
resultant flavor capsules can be incorporated into a filter
portion of a tobacco product.

<3. Tobacco Additive>

[0094] As described above, the tobacco flavor liquid
may be used in combination with the tobacco residue
obtained in the extraction step (S1) described above.
Thus, according to another aspect, there is provided a
tobacco additive containing:

the tobacco flavor liquid obtainable by the above-
described "method for producing a tobacco flavor
liquid"; and

atobacco residue obtained when the tobacco extract
liquid is obtained in the above-described "method for
producing a tobacco flavor liquid".

[0095] Specific examples of the tobacco additive will
be described below.

[0096] For example, the tobacco additive may be a
product obtained by drying a mixture of the tobacco res-
idue obtained in the extraction step (S1) and the tobacco
flavor liquid. This product can be used as a tobacco flavor
source of a tobacco product.

[0097] Alternatively, the tobacco additive may be a to-
bacco-molded body obtained by molding a mixture of the
tobacco residue obtained in the extraction step (S 1) and
the tobacco flavor liquid into a specific shape such as a
sheet shape or a granular shape. The tobacco-molded
body can be used as a tobacco flavor source of a tobacco
product.

[0098] Alternatively, the tobacco additive may be a to-
bacco powder obtained by drying a mixture of the tobacco
residue obtained in the extraction step (S1) and the to-
bacco flavor liquid and then pulverizing the dried mixture
into powder form. By adding the tobacco powder to a
tobacco material (e.g., stemmed leaves or leaf tobacco),
the flavor of the tobacco material can be enhanced.
[0099] Alternatively, the tobacco additive may be a to-
bacco slurry obtained by drying a mixture of the tobacco
residue obtained in the extraction step (S1) and the to-
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bacco flavor liquid, pulverizing the dried mixture into pow-
der form, and suspending the resultant powder in water.
By adding the tobacco slurry to a tobacco material (e.g.,
stemmed leaves orleaftobacco), the flavor of the tobacco
material can be enhanced.

[0100] The tobacco additive may contain additives
such as a binder, a pH adjuster, a preservative, and an
antioxidant, as necessary.

<4. Flavor Inhaler>

[0101] The above-described "tobacco flavor liquid" or
the above-described "tobacco additive" can be incorpo-
rated into any tobacco product. As a typical example, the
above-described "tobacco flavor liquid" or the above-de-
scribed "tobacco additive" can be incorporated into a fla-
vor inhaler such as a combustion-type flavor inhaler or a
heating-type flavor inhaler. Specifically, according to an-
other aspect, there is provided a flavor inhaler which in-
cludes the above-described "tobacco flavor liquid" or the
above-described "tobacco additive".

[0102] The above-described "tobacco flavor liquid" or
the above-described "tobacco additive" can be incorpo-
rated into any position of the tobacco product, provided
that a user can enjoy an enhanced flavor when using the
tobacco product.

[0103] Examples of the combustion-type flavor inhaler
include a cigarette, a pipe, a kiseru (i.e., traditional Jap-
anese pipe for fine cut tobacco), a cigar, and a cigarillo.
An example of the combustion-type flavor inhaler, that
is, a cigarette having a typical structure, is shown in FIG.
3.

[0104] A combustion-type flavor inhaler 1 shown in
FIG. 3 includes:

a tobacco rod 2 that includes a tobacco filler 2a and
cigarette paper 2b wrapped around the tobacco filler
2a;

a filter 3 that includes a filter material 3a and a plug
wrapper 3b wrapped around the filter material 3a;
and

tipping paper 4 wrapped over the tobacco rod 2 and
the filter 3 so as to connect the tobacco rod 2 and
the filter 3.

[0105] The tobacco rod 2 includes a tobacco filler 2a
such as cut tobacco or a tobacco-molded body. The to-
bacco rod can have, for example, a diameter of 5 to 10
mm and a length of 40 to 80 mm, as in the case of an
ordinary cigarette.

[0106] The filter 3 is a filter made of a single filter ma-
terial 3a, that is, a so-called plain filter. The filter material
3a can be made of a filter material such as acetate tow,
as in the case of an ordinary cigarette. The filter 3 has
almost the same diameter as that of the tobacco rod 2,
and may have a length of, for example, 15 to 40 mm, as
in the case of an ordinary cigarette. The plug wrapper 3b
may have a thickness of 10 to 100 um. The plug wrapper
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3b may or may not be air-permeable; however, it is com-
mon to use air-permeable paper.

[0107] Thetipping paper4 is adhered with an adhesive
so as to cover the entire plug wrapper 3b and a part of
the cigarette paper 2b. The tipping paper 4 may have,
for example, a length (width) of 20 to 50 mm in the axial
direction of the tobacco rod and a thickness of 10 to 100
pm. As in the case of an ordinary cigarette, the tipping
paper 4 may have a number of small openings for ven-
tilation (ventilation holes) provided in a single line, in mul-
tiple lines, or irregularly along the circumferential direc-
tion of the cigarette.

[0108] Inthecase of the combustion-type flavor inhaler
1 shown in FIG. 3, the above-described "tobacco flavor
liquid" and the above-described "tobacco additive" can
be incorporated into, for example, the tobacco filler 2a or
the filter material 3 a.

[0109] Next, an example of the heating-type flavor in-
haler will be described. Examples of the heating-type fla-
vor inhaler include:

a carbon heat source-type inhaler that heats a to-
baccofiller with the combustion heat of a carbon heat
source (see, for example, WO 2006/073065);

an electric heating-type inhaler having a tobacco
stick containing a tobacco filler and a heating device
for electrically heating the tobacco stick (see, for ex-
ample, WO 2010/110226); and

a liquid atomizing-type inhaler in which a liquid aer-
osol source is heated by a heater to generate aerosol
and a flavor derived from a tobacco filler is inhaled
together with the aerosol (see, for example, WO
2015/046385).

[0110] Hereinafter, an example of the heating-type fla-
vor inhaler will be described with reference to FIGS. 4 to
6. FIG. 4 is a perspective view showing an example of a
heating-type flavor inhaler. FIG. 5 is a diagram showing
aninternal structure of atobacco stick. FIG. 6 is a diagram
showing an internal structure of an aerosol-generation
device.

[0111] AsshowninFIG. 4, aheating-type flavor inhaler
100 includes:

a tobacco stick 110 including a tobacco filler and an
aerosol source; and

an aerosol-generation device 120 to which the to-
bacco stick 110 is detachably attached, and which
heats the tobacco stick 110 to generate aerosol from
the aerosol source and release a flavor component
from the tobacco filler by an action of the aerosol.

[0112] Thetobacco stick 110is areplaceable cartridge
and has a columnar shape extending along the longitu-
dinal direction. The tobacco stick 110 is configured to
generate aerosol and a flavor component by being heat-
ed while being inserted into the aerosol-generation de-
vice 120.
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[0113] As shown in FIG. 5, the tobacco stick 110 in-
cludes a base portion 11A including a filler 111 and first
cigarette paper 112 wrapped around the filler 111, and
a mouthpiece portion 11B forming an end opposite to the
base portion 11A. The base portion 11A and the mouth-
piece portion 11B are connected by second cigarette pa-
per 113.

[0114] The mouthpiece portion 11B includes a paper
tube portion 114, a filter portion 115, and a hollow seg-
ment portion 116 disposed between the paper tube por-
tion 114 and the filter portion 115. The paper tube portion
114 is a paper tube formed by winding paper in a cylin-
drical shape, and has a hollow inside. The filter portion
115 includes a filter material such as acetate tow. The
hollow segment portion 116 includes afilling layer having
one or more hollow channels. The filter material of the
filter portion 115 and thefilling layer of the hollow segment
portion 116 are connected by being covered with a plug
wrapper 117. The filling layer is formed of fibers and has
a high filling density of fibers; therefore, during inhalation,
air or aerosol flows only through the hollow channel and
hardly flows through the filling layer. In the tobacco stick
110, when the decrease of aerosol components through
filtration in the filter portion 115 is desired to be dimin-
ished, it is effective to shorten the length of the filter por-
tion 115 and replace it with the hollow segment portion
116 in order to increase a delivery amount of aerosol.
[0115] Although the mouthpiece portion 11B is com-
posed of three segments, the mouthpiece portion 11B
may be composed of one or two segments, or may be
composed of four or more segments. For example, the
hollow segment portion 116 may be omitted, and the pa-
per tube portion 114 and the filter portion 115 may be
disposed adjacent to each other to form the mouthpiece
portion 11B.

[0116] The longitudinal length of the tobacco stick 110
is preferably 40 to 90 mm, more preferably 50 to 75 mm,
and still more preferably 50 to 60 mm. The circumference
of the tobacco stick 110 is preferably 15 to 25 mm, more
preferably 17 to 24 mm, and still more preferably 20 to
23 mm. In addition, in the longitudinal direction of the
tobacco stick 110, the base portion 11A may have a
length of 20 mm, the paper tube portion 114 may have
a length of 20 mm, the hollow segment portion 116 may
have a length of 8 mm, and the filter portion 115 may
have alength of 7 mm, and the lengths of these individual
segments can be changed as appropriate according to
production suitability, required quality, and the like.
[0117] The filler 111 includes a tobacco filler and an
aerosol source. The aerosol source is heated at a pre-
determined temperature to generate aerosol. The aero-
sol source may be, for example, glycerin, propylene gly-
col, triacetin, 1,3-butanediol, and a mixture thereof. The
content of the aerosol source in the filler 111 is not par-
ticularly limited, and from the viewpoint of generating a
sufficient amount of aerosol and providing a good smok-
ing flavor, the content is usually 5% by mass or more,
preferably 10% by mass or more, and usually 50% by
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mass or less, preferably 20% by mass or less.

[0118] The tobacco filler is, for example, in the form of
cut tobacco or in the form of a tobacco-molded body, as
described above. If the tobacco filler is in the form of cut
tobacco, it may be in the form of cut tobacco obtained by
cutting leaf tobacco (i.e., aged tobacco leaves) into
widths of, for example, 0.8 to 1.2 mm. Alternatively, if the
tobacco filler is in the form of sheet tobacco, it may be in
the form of elongated sheet tobacco obtained by cutting
sheet tobacco into widths of, for example, 0.8 to 1.2 mm,
or may be in the form of corrugated sheet tobacco ob-
tained by gathering sheet tobacco without cutting it.
[0119] If the base portion 11A has a circumference of
22 mm and a length of 20 mm, the content of the filler
111 in the tobacco stick 110 is, for example, 200 to 400
mg, and preferably 250 to 320 mg. The moisture content
of the filler 111 is, for example, 8 to 18% by mass, and
preferably 10 to 16% by mass. Such a moisture content
suppresses generation of a stain on the wrapping paper
and improves roll-up machinability during manufacture
of the base portion 11A.

[0120] Forthe firstcigarette paper 112, the second cig-
arette paper 113, and the plug wrapper 117, the same
cigarette paper, tipping paper, and plug wrapper as those
used in a cigarette can be used.

[0121] In the case of the tobacco stick 110 shown in
FIG. 5, the above-described "tobacco flavor liquid" and
the above-described "tobacco additive" can be incorpo-
rated into, for example, the filler 111 or the filter material
of the filter portion 115.

[0122] As shown in FIG. 6, the aerosol-generation de-
vice 120 includes an insertion hole 130 into which the
tobacco stick 110 can be inserted. That is, the aerosol-
generation device 120 includes an inner tubular member
132 constituting the insertion hole 130. The inner tubular
member 132 may be formed of a heat conductive mem-
ber such as aluminum or stainless steel (SUS).

[0123] Further, the aerosol-generation device 120 may
include a lid portion 140 that closes the insertion hole
130. The lid portion 140 is configured to be slidable be-
tween a state where the insertion hole 130 is closed and
a state where the insertion hole 130 is exposed (see FIG.
4).

[0124] The aerosol-generation device 120 may include
an air flow path 160 communicating with the insertion
hole 130. One end of the air flow path 160 is connected
to the insertion hole 130, while the other end of the air
flow path 160 communicates with the outside (outside
air) of the aerosol-generation device 120 at a portion dif-
ferent from the insertion hole 130.

[0125] The aerosol-generation device 120 may include
alid portion 170 that covers an end portion of the air flow
path 160 on the side communicating with the outside air.
The lid portion 170 can cover the end portion of the air
flow path 160 on the side communicating with the outside
air, or can expose the air flow path 160.

[0126] The lid portion 170 does not air-tightly close the
air flow path 160 even in a state of covering the air flow



21 EP 4 275 518 A1 22

path 160. That is, even in a state where the lid portion
170 covers the air flow path 160, the outside air can flow
into the air flow path 160 via the vicinity of the lid portion
170.

[0127] Inastate wherethe tobaccostick 110isinserted
into the aerosol-generation device 120, the user holds,
in the mouth, one end portion of the tobacco stick 110,
specifically, the mouthpiece portion 11B shown in FIG.
5, and performs aninhalation action. The outside air flows
into the air flow path 160 through the user’s inhalation
action. The air flowing into the air flow path 160 passes
through the tobacco stick 110 in the insertion hole 130
and is guided into an oral cavity of the user.

[0128] Theaerosol-generationdevice 120 may include
a temperature sensor in the air flow path 160 or on an
outer surface of a wall portion constituting the air flow
path 160. The temperature sensor may be, for example,
a thermistor, a thermocouple, or the like. When the user
inhales with the mouthpiece portion 11B of the tobacco
stick 110, the internal temperature of the air flow path
160 or the temperature of the wall portion constituting
the air flow path 160 decreases because of the influence
of the air flowing through the air flow path 160 from the
lid portion 170 side toward a heater 30 side. The temper-
ature sensor can detect the user’s inhalation action by
measuring this temperature decrease.

[0129] The aerosol-generation device 120 includes a
battery 10, a control unit 20, and a heater 30. The battery
10 stores electric power for use in the aerosol-generation
device 120. The battery 10 may be a chargeable and
dischargeable secondary battery. The battery 10 may
be, for example, a lithium ion battery.

[0130] The heater 30 may be provided around the inner
tubular member 132. The space accommodating the
heater 30 and the space accommodating the battery 10
may be separated from each other by a partition wall 180.
This can prevent the air heated by the heater 30 from
flowing into the space accommodating the battery 10.
Therefore, an increase in the temperature of the battery
10 can be suppressed.

[0131] The heater 30 preferably has a tubular shape
capable of heating the outer periphery of the columnar
tobacco stick 110. The heater 30 may be, for example,
a film heater. The film heater may include a pair of film-
like substrates and a resistance heating element sand-
wiched between the pair of substrates. The film-like sub-
strate is preferably made of a material excellent in heat
resistance and electrical insulating properties, and is typ-
ically made of polyimide. The resistance heating element
is preferably made of one or two or more metal materials
such as copper, nickel alloy, chromium alloy, stainless
steel, and platinum rhodium, and may be formed of, for
example, a base material made of stainless steel. Fur-
ther, in order to connect the resistance heating element
to a power source by a flexible printed circuit (FPC), cop-
per plating may be applied to a connection portion and
a lead portion thereof.

[0132] Preferably, a heat-shrinkable tube may be pro-
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vided outside the heater 30. The heat-shrinkable tube is
a tube that shrinks in a radial direction through heat, and
is made of, for example, a thermoplastic elastomer. The
heater 30 is pressed against the inner tubular member
132 by the contraction action of the heat-shrinkable tube.
This increases the adhesion between the heater 30 and
the inner tubular member 132, thereby increasing con-
duction of the heat from the heater 30 to the tobacco stick
110 via the inner tubular member 132.

[0133] The aerosol-generation device 120 may include
a tubular thermal insulator on the outer side of the heater
30 in the radial direction, preferably on the outer side of
the heat-shrinkable tube. The thermal insulator may
serve to prevent the outer surface of the housing of the
aerosol-generation device 120 from reaching an exces-
sively high temperature by blocking the heat of the heater
30. The thermal insulator may be made of an aerogel
such as a silica aerogel, a carbon aerogel, or an alumina
aerogel. The aerogel as a thermal insulator may typically
be a silica aerogel having high thermal insulation per-
formance and relatively low manufacturing costs. How-
ever, the thermal insulator may be a fiber-based thermal
insulator such as glass wool or rock wool, or a foam-
based thermal insulator such as urethane foam or phe-
nolic foam. Alternatively, the thermal insulator may be a
vacuum thermal insulator.

[0134] The thermalinsulator may be provided between
the inner tubular member 132 facing the tobacco stick
110 and an outer tubular member 134 outside the thermal
insulator. The outer tubular member 134 may be formed
of a heat conductive member such as aluminum or stain-
less steel (SUS). Itis preferable that the thermal insulator
be provided in the sealed space.

[0135] The control unit20 may include a control board,
a CPU, a memory, and the like. The aerosol-generation
device 120 may include a notification unit for notifying
the user of various kinds of information under the control
of the control unit 20. The notification unit may be, for
example, a light emitting element such as an LED, a vi-
bration element, or a combination thereof.

[0136] Upon detecting an activation request from the
user, the control unit 20 starts supplying power from the
battery 10 to the heater 30. The activation request from
the user is made by, for example, an operation of a push
button or a slide switch by the user, or an inhalation action
of the user. The activation request from the user may be
made by pressing a push button 150. More specifically,
the activation request from the user may be made by
pressing the push button 150 in a state where the lid
portion 140 is opened. Alternatively, the activation re-
quest from the user may be made by detection of an
inhalation action of the user. The user’s inhalation action
can be detected by, for example, such a temperature
sensor as described above.

<5. Preferred Embodiments>

[0137] Hereinafter, preferred embodiments will be de-
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scribed.

[A1] A method for producing a tobacco flavor liquid,
the method including:

extracting, from a tobacco material, a water-sol-
uble component contained in the tobacco mate-
rial by using an aqueous solvent, thereby ob-
taining a tobacco extract liquid;

culturing yeast in the tobacco extract liquid,
thereby obtaining a yeast-containing culture lig-
uid; and

eluting, from the yeast contained in the yeast-
containing culture liquid, a useful componentin-
cluded in fungal cells of the yeast by using an
elution solvent including an organic solvent,
thereby obtaining atobacco flavor liquid contain-
ing the useful component and the post-culturing
tobacco extract liquid.

[A2] The method according to [A1], wherein the ob-
taining of the tobacco flavor liquid is performed by
mixing the yeast-containing culture liquid with an elu-
tion solventincluding an organic solvent, and eluting,
from the yeast contained in the resultant mixture into
a liquid portion of the mixture, a useful component
included in the fungal cells of the yeast, thereby ob-
taining a useful-component eluate.

[A3] The method according to [A1], wherein the ob-
taining of the tobacco flavor liquid is performed by:

mixing the yeast-containing culture liquid with
an elution solvent including an organic solvent,
and eluting, from the yeast contained in the re-
sultant mixture into a liquid portion of the mix-
ture, a useful component included in the fungal
cells of the yeast, thereby obtaining a useful-
component eluate; and

removing the yeast from the useful-component
eluate, thereby obtaining a yeast-free useful-
component eluate.

[A4] The method according to [A1], wherein the ob-
taining of the tobacco flavor liquid is performed by:

separating the yeast-containing culture liquid in-
to the yeast and the tobacco extract liquid;
mixing the separated yeast with an elution sol-
vent including an organic solvent, and eluting,
from the yeast contained in the resultant mixture
into a liquid portion of the mixture, a useful com-
ponent included in the fungal cells of the yeast,
thereby obtaining a useful-component eluate;
and

mixing the useful-component eluate with the
separated tobacco extractliquid, thereby obtain-
ing a useful component-containing liquid.
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[A5] The method according to [A1], wherein the ob-
taining of the tobacco flavor liquid is performed by:

separating the yeast-containing culture liquid in-
to the yeast and the tobacco extract liquid;
mixing the separated yeast with an elution sol-
vent including an organic solvent, and eluting,
from the yeast contained in the resultant mixture
into a liquid portion of the mixture, a useful com-
ponent included in the fungal cells of the yeast,
thereby obtaining a useful-component eluate;
and

removing the yeast from the useful-component
eluate, thereby obtaining a yeast-free useful-
component eluate; and

mixing the yeast-free useful-component eluate
with the separated tobacco extract liquid, there-
by obtaining a yeast-free useful component-
containing liquid.

[A6] The method according to [A2] or [A3], wherein
the elution is performed by stirring a mixture of the
yeast-containing culture liquid and the elution sol-
vent.

[A7] The method according to [A2] or [A3], wherein
the elution is performed by heating a mixture of the
yeast-containing culture liquid and the elution sol-
vent.

[A8] The method according to [A2], [A3], [A6] or [AT7],
wherein the elution solvent is added to the yeast-
containing culture liquid in such an amount that the
concentration of the organic solvent in a mixed so-
lution of the yeast-containing culture ligiud and the
elution solvent becomes 50% by volume or more,
preferably 50 to 95% by volume, and more preferably
60 to 95% by volume.

[A9] The method according to [A4] or [A5], wherein
the elution is performed by stirring a mixture of the
yeast and the elution solvent.

[A10] The method according to [A4] or [A5], wherein
the elution is performed by heating a mixture of the
yeast and the elution solvent.

[A11] The method according to [A4], [A5], [A9] or
[A10], wherein the elution solvent is added to the
yeast in such an amount that the concentration of
the organic solvent in a mixture of the yeast and the
elution solvent becomes 50% by volume or more,
preferably 50 to 100% by volume, and more prefer-
ably 60 to 100% by volume.

[A12] The method according to any one of [A1] to
[A11], wherein the tobacco material is cut tobacco.
[A13] The method according to any one of [A1] to
[A12], wherein the aqueous solventis water or water-
containing ethanol, preferably water, more prefera-
bly water having a temperature of 20 to 70 °C.
[A14] The method according to any one of [A1] to
[A13], wherein the yeastis at least one kind selected
from the group consisting of yeast of the genus Rho-
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dotorula, yeast of the genus Xanthophyllomyces,
yeast of the genus Yarrowia, yeast of the genus Lipo-
myces, yeast of the genus Saccharomyces, yeast of
the genus Cyberlindnera, and yeast of the genus
Wickerhamomyces.

[A15] The method according to any one of [A1] to
[A14], wherein the elution solvent is an organic sol-
vent or a mixture of an organic solvent and water.
[A16] The method according to any one of [A1] to
[A15], wherein the organic solvent is an organic sol-
vent miscible with water, preferably an alcohol mis-
cible with water.

[A17] The method according to any one of [A1] to
[A16], wherein the elution solvent is an alcohol mis-
cible with water or its water-containing alcohol (i.e.,
said alcohol with water contained therein).

[A18] The method according to any one of [A1] to
[A17], wherein the organic solvent is an organic sol-
vent having an SP value of 10 to 14.5, preferably an
alcohol having an SP value of 10 to 14.5, more pref-
erably ethanol, isopropanol, methanol, or butanol,
still more preferably ethanol or isopropanol, and
most preferably ethanol.

[A19] The method according to any one of [A1] to
[A18], wherein the elution solventis ethanol or water-
containing ethanol.

[A20] The method according to any one of [A1] to
[A19], further including removing the organic solvent
from the tobacco flavor liquid.

[A21] The method according to any one of [A1] to
[A20], wherein the useful component is a flavor-con-
tributing component.

[A22] The method according to any one of [A1] to
[A21], wherein the flavor-contributing component is
at least one kind selected from the group consisting
of carotenoids, fatty acids, neutral fats (i.e., glycerin
esters of fatty acids), acetic acid esters, fatty acid
esters, organic acids, and higher alcohols (e.g., al-
cohols having 8 to 22 carbon atoms).

[B1] A tobacco flavor liquid obtainable by the method
according to any one of [A1] to [A22].

[B2] The tobacco flavor liquid according to [B1],
wherein the tobacco flavor liquid is the useful-com-
ponent eluate defined in [A2],

[B3] The tobacco flavor liquid according to [B1],
wherein the tobacco flavor liquid is the yeast-free
useful-component eluate defined in [A3].

[B4] The tobacco flavor liquid according to [B1],
wherein the tobacco flavor liquid is the useful com-
ponent-containing liquid defined in [A4].

[B5] The tobacco flavor liquid according to [B1],
wherein the tobacco flavor liquid is the yeast-free
useful component-containing liquid defined in [A5],
[C1] A tobacco additive including:

the tobacco flavor liquid obtainable by the meth-
od according to any one of [A1] to [A22]; and
a tobacco residue obtained when the tobacco
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extract liquid is obtained in the method accord-
ing to any one of [A1] to [A22].

[C2] The tobacco additive according to [C1], which
is a product obtained by drying a mixture of:

the tobacco flavor liquid obtainable by the meth-
od according to any one of [A1] to [A22]; and
the tobacco residue obtained when the tobacco
extract liquid is obtained in the method accord-
ing to any one of [A1] to [A22].

[C3] The tobacco additive according to [C1], which
is atobacco-molded body obtained by molding a mix-
ture of:

the tobacco flavor liquid obtainable by the meth-
od according to any one of [A1] to [A22]; and
the tobacco residue obtained when the tobacco
extract liquid is obtained in the method accord-
ing to any one of [A1] to [A22].

[C4] The tobacco additive according to [C1], which
is a tobacco powder obtained by:

drying a mixture of:

the tobacco flavor liquid obtainable by the
method according to any one of [A1] to
[A22]; and

the tobacco residue obtained when the to-
bacco extract liquid is obtained in the meth-
od according to any one of [A1]to [A22]; and

pulverizing the dried mixture into powder form.

[C5] The tobacco additive according to [C1], which
is a tobacco slurry obtained by:

drying a mixture of:

the tobacco flavor liquid obtainable by the
method according to any one of [A1] to
[A22]; and

the tobacco residue obtained when the to-
bacco extract liquid is obtained in the meth-
od according to any one of [A1]to [A22]; and

pulverizing the dried mixture into powder form;
and
suspending the resultant powder in water.

[D1] A flavor inhaler including the tobacco flavor lig-
uid according to any one of [B1] to [B5].

[D2] A flavor inhaler including the tobacco additive
according to any one of [C1] to [C5].

[D3] The flavor inhaler according to [D1] or [D2],
wherein the flavor inhaleris a combustion-type flavor
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inhaler.

[D4] The flavor inhaler according to [D1] or [D2],
wherein the flavor inhaler is a heating-type flavor in-
haler.

[EXAMPLES]
[Example 1]

[0138] Example 1 confirmed that yeast was precipitat-
ed in the elution step (S4) of the method of the first em-
bodiment.

1-1. Method

[0139] According to the method of the first embodi-
ment, the extraction step (S1), the culture step (S2), and
the addition of an elution solvent in the elution step (S4)
were performed.

Extraction step (S1)

[0140] Flue-cured leaf tobacco was pulverized and
used as a "tobacco material". The cut pieces of the flue-
cured leaf tobacco (100 g) were pulverized to a size of
100 wm or less by a pulverizer, 600 mL of water having
atemperature of 60 °C was added thereto, and a shaking
process (200 rpm, 2 hours) was performed. In this man-
ner, a water-soluble component contained in the leaf to-
bacco was extracted. Subsequently, solid-liquid separa-
tion was performed by filtering. Thereby, a tobacco ex-
tract liquid and a tobacco residue were obtained.

Culture step (S2)

[0141] Yeast (Yarrowia lipolytica) of the genus Yar-
rowia was added to 3 mL of the obtained tobacco extract
liquid at a concentration of 10° cells/mL, and then cul-
tured in the tobacco extract liquid. When culturing the
yeast, shaking culture (240 rpm) was performed at 28 °C
for 24 hours under aerobic conditions. The "mixture of
the yeast and the tobacco extract liquid" obtained after
the culture is referred to as a "yeast-containing culture
liquid".

Addition of an elution solvent in the elution step (S4)

[0142] After 24 hours had elapsed since the start of
the culture, 7 mL of ethanol was added as an elution
solventto 3 mL ofthe yeast-containing culture liquid. Spe-
cifically, ethanol was added in such an amount that the
concentration of the ethanol in the mixed solution of the
yeast-containing culture liquid and the ethanol would be-
come 70% by volume.

[0143] As a comparative example, ethanol was added
as an elution solvent to the yeast in a conventional yeast
growth medium. Specifically, the elution solvent was add-
edin such anamountthatthe concentration of the ethanol
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in the mixed solution of the yeast growth medium and
the ethanol would become 70% by volume.

1-2. Results

[0144] FIG. 7 shows the state of the yeast after the
addition of the elution solvent. In FIG. 7, the right photo-
graph shows an example of the present invention, and
the left photograph shows a comparative example. In the
example of the present invention, the water-soluble pro-
tein in the tobacco extract liquid was insolubilized, where-
by an aggregated precipitate consisting of the insolubi-
lized protein and the yeast was formed and pelletized.
Onthe otherhand, in the comparative example, the yeast
did not form an aggregated precipitate.

[0145] These results demonstrate that since the meth-
od of the first embodiment allows the yeast cells to form
an aggregated precipitate with the insolubilized protein
in the elution step (S4), the yeast can be easily removed
from the tobacco extract liquid in the subsequent yeast-
removal step (S5).

[Example 2]

[0146] In Example 2, a tobacco flavor liquid was pre-
pared using fatty acid-producing yeast according to the
method of the first embodiment, and it was confirmed
that the amounts of fatty acids in the tobacco flavor liquid
were increased.

2-1. Method
Extraction step (S1)

[0147] A tobacco extract liquid and a tobacco residue
were obtained according to the same method as thatem-
ployed inthe extraction step (S1) describedin Example 1.

Culture step (S2)

[0148] Yeast (Yarrowia lipolytica) of the genus Yar-
rowia was added to 3 mL of the obtained tobacco extract
liquid at a concentration of 10° cells/mL, and then cul-
tured in the tobacco extract liquid. When culturing the
yeast, shaking culture (240 rpm) was performed at 28 °C
for 48 hours under aerobic conditions. The "mixture of
the yeast and the tobacco extract liquid" obtained after
the culture is referred to as a "yeast-containing culture
liquid".

Elution step (S4)

[0149] After 48 hours had elapsed since the start of
the culture, any one of ethanol, water-containing ethanol,
or water was added as an elution solvent to 3 mL of the
yeast-containing culture liquid. Specifically, the elution
solvent was added in such an amount that the concen-
tration of the ethanol in the mixed solution of the yeast-
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containing culture liquid and the elution solvent would
become 0% by volume, 50% by volume, 70% by volume,
or 85% by volume.

[0150] The resultant mixture was stirred (120 rpm) at
room temperature (25 °C) for 30 minutes. Thereby, the
fatty acids produced by the yeast were eluted into the
liquid portion of the mixture, and a "useful-component
eluate" was consequently obtained.

Yeast-removal step (S5)

[0151] The yeast was removed from the useful-com-
ponent eluate obtained, whereby a "yeast-free useful-
component eluate”, that is, a tobacco flavor liquid, was
obtained.

Measurement of fatty acids

[0152] The concentrations of the fatty acids in the ob-
tained tobacco flavor liquid were measured using GC-
MSD. On the other hand, as Control 1, the concentrations
of the fatty acids were likewise measured for the yeast
before being cultured in the tobacco extract liquid. As
Control 2, instead of performing the elution step (S4), the
yeast was crushed with a bead homogenizer to elute the
fatty acids contained in the fungal cells of the yeast, and
the concentrations of the eluted fatty acids were likewise
measured.

2-2. Results

[0153] FIG. 8 shows the results of measuring the con-
centrations of the fatty acids. The results shown in FIG.
8 demonstrate that culturing fatty acid-producing yeast
in a tobacco extract liquid and eluting fatty acid compo-
nents from the fungal cells of the yeast into the tobacco
extract liquid according to the method of the present in-
vention can produce a tobacco extract liquid having in-
creased amounts of fatty acid components (i.e., a "to-
bacco flavor liquid").

[0154] The analysis of the fatty acids produced by the
yeast revealed many of them to be oleic acid and linoleic
acid. Also, when the concentration of the ethanol as the
elution solvent was 50% by volume or more, the efficiency
of eluting the fatty acids was high, and when the concen-
tration of the ethanol as the elution solvent was 70% by
volume, the efficiency of eluting the fatty acids was high-
est.

[0155] In addition, the concentrations of the fatty acids
contained in the tobacco flavor liquid obtained according
to the method of the present invention were equivalent
to the concentrations of the fatty acids measured in Con-
trol 2 (bead crushing). This result indicates that the meth-
od of the present invention can elute the fatty acids con-
tained in the fungal cells of the yeast in a simple way
without crushing that fungal cells.

10

15

20

25

30

35

40

45

50

55

16

[Example 3]

[0156] In Example 3, a tobacco flavor liquid was pre-
pared using carotenoid-producing yeast according to the
method of the second embodiment, and it was confirmed
that the amounts of carotenoids in the tobacco flavor lig-
uid were increased.

3-1. Method
Extraction step (S1)

[0157] A tobacco extract liquid and a tobacco residue
were obtained according to the same method as thatem-
ployed inthe extraction step (S1) describedin Example 1.

Culture step (S2)

[0158] Yeast (Rhodotorula toruloides) of the genus
Rhodotorula was added to 100 mL of the obtained tobac-
co extract liquid at a concentration of 10° cells/mL, and
then cultured in the tobacco extract liquid. When culturing
the yeast, shaking culture (240 rpm) was performed at
28 °C for 144 hours under aerobic conditions. The "mix-
ture of the yeast and the tobacco extract liquid" obtained
after the culture is referred to as a "yeast-containing cul-
ture liquid".

Separation step (S3)

[0159] After 144 hours had elapsed since the start of
the culture, the yeast-containing culture liquid was sep-
arated into the tobacco extract liquid and a precipitate of
the yeast through centrifugation.

Elution step (S4)

[0160] Any one of ethanol, water-containing ethanol,
or water in an amount of 4 mL was added as an elution
solvent to the precipitate of the yeast separated from 8
mL of the yeast-containing culture liquid. The concentra-
tion of the added ethanol was 0% by volume, 70% by
volume, or 100% by volume.

[0161] The resultant mixture was heated at 90 °C for
1 hour. Thereby, the carotenoids produced by the yeast
were eluted into the liquid portion of the mixture, whereby
a "useful-component eluate" was obtained.

Yeast-removal step (S5)

[0162] The yeast was removed from the useful-com-
ponent eluate obtained, whereby a "yeast-free useful-
component eluate" was obtained.

Mixing step (S6)

[0163] The yeast-free useful-component eluate ob-
tained was mixed with the tobacco extract liquid sepa-
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rated in the separation step (S3), whereby a "yeast-free
useful component-containing liquid", that is, a tobacco
flavor liquid, was obtained.

Detection of carotenoids

[0164] The carotenoids in the obtained tobacco flavor
liquid were detected by thin-film chromatography. Spe-
cifically, the tobacco flavor liquid was concentrated, the
resultant concentrated liquid was dissolved in a mixture
of acetone and hexane (acetone : hexane = 3 : 7 (v/v)),
and the sample obtained was analyzed by thin-film chro-
matography.

[0165] On the other hand, as a control, carotenoids
were likewise detected for the yeast before being cultured
in the tobacco extract liquid.

3-2. Results

[0166] When the elution step was performed using an
elution solventincluding ethanol, the tobacco flavor liquid
obtained exhibited a yellow or orange color due to the
presence of the carotenoids produced by the yeast. On
the other hand, when the elution step was performed
using an elution solvent that did not include ethanol, the
tobacco flavor liquid obtained was colorless.

[0167] In addition, according to the result of the thin-
film chromatography, in the case of the control or in the
case of performing the elution step using an elution sol-
vent that did not include ethanol, no carotenoid was de-
tected, whereas in the case of performing the elution step
using an elution solvent including ethanol, torularhodin,
xanthophyll, torulene, and B-carotene were detected as
carotenoids.

[0168] When the concentration of the ethanol as the
elution solvent was 70% by volume or more, the efficiency
of eluting the carotenoids was high. The elution was per-
formed not only at 90 °C for 1 hour but also at 80 °C for
1 hour. In the case where the elution temperature was
80 °C, carotenoids were also detected, as in the case
where the elution temperature was 90 °C.

[0169] These results demonstrate that culturing caro-
tenoid-producing yeast in a tobacco extract liquid and
eluting carotenoid components from the fungal cells of
the yeast into the tobacco extract liquid according to the
method of the present invention can produce a tobacco
extract liquid having increased amounts of carotenoid
components (i.e., a "tobacco flavor liquid").

[0170] These results also demonstrate that the tobac-
co flavor liquid obtained contains sufficient amounts of
carotenoids. Carotenoids are flavor-contributing compo-
nents and also coloring components. Thus, this tobacco
flavor liquid can provide a user with an enhanced flavor
when used in a tobacco product such as a flavor inhaler.
This tobacco flavor liquid is also useful as a colored to-
bacco extract liquid.
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[Example 4]

[0171] In Example 4, the tobacco flavor liquid prepared
in Example 2 was incorporated into a cigarette, and sen-
sory evaluation was carried out.

4-1. Method
Preparation of cigarettes

[0172] The "tobacco flavor liquid" prepared in Example
2 was mixed with the "tobacco residue" obtained in the
extraction step (S1) of Example 2. The resultant mixture
was dried in a dryer until it became powdery to thereby
obtain a tobacco powder. Next, the tobacco powder was
suspended in sixfold weight of water to thereby obtain a
tobacco slurry.

[0173] The tobacco slurry was added to "cut tobacco
ready to be incorporated into a tobacco product (herein-
after referred to as "cut tobacco")". Specifically, the to-
bacco slurry was added to the cut tobacco such that the
tobacco powder in the tobacco slurry was added in an
amount of 2% by weight with respect to the cut tobacco.
The cuttobacco flavored with the tobacco slurry was con-
ditioned at 22 °C and 60% RH for 2 days.

[0174] The cigarette shown in FIG. 3 (referred to as
"cigarette A") was prepared using the flavored cut tobac-
co as a tobacco filler. As a control, a cigarette (referred
to as "cigarette B") was likewise prepared using unfla-
vored cut tobacco.

Evaluation method

[0175] A panel of seven experts smoked the two types
of cigarettes.

4-2. Results

[0176] As compared with the cigarette B, the cigarette
A was thick in smoke quality and was differentiated. The
cigarette A had a neutral impression on the whole, and
the smoke quality was thick but mild. This resultindicates
that the tobacco flavor liquid of the present invention,
when incorporated into a flavor inhaler, can contribute to
tobacco flavor and provide a user with an enhanced fla-
VOr.

Claims

1. A method for producing a tobacco flavor liquid, the
method comprising:

extracting, from a tobacco material, a water-sol-
uble component contained in the tobacco mate-
rial by using an aqueous solvent, thereby ob-
taining a tobacco extract liquid;

culturing yeast in the tobacco extract liquid,
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thereby obtaining a yeast-containing culture lig-
uid; and

eluting, from the yeast contained in the yeast-
containing culture liquid, a useful component in-
cluded in fungal cells of the yeast by using an
elution solvent including an organic solvent,
thereby obtaining atobacco flavor liquid contain-
ing the useful component and the post-culturing
tobacco extract liquid.

The method according to claim 1, wherein the ob-
taining of the tobacco flavor liquid is performed by:
mixing the yeast-containing culture liquid with an elu-
tion solventincluding an organic solvent, and eluting,
from the yeast contained in the resultant mixture into
a liquid portion of the mixture, a useful component
included in the fungal cells of the yeast, thereby ob-
taining a useful-component eluate.

The method according to claim 1, wherein the ob-
taining of the tobacco flavor liquid is performed by:

mixing the yeast-containing culture liquid with
an elution solvent including an organic solvent,
and eluting, from the yeast contained in the re-
sultant mixture into a liquid portion of the mix-
ture, a useful component included in the fungal
cells of the yeast, thereby obtaining a useful-
component eluate; and

removing the yeast from the useful-component
eluate, thereby obtaining a yeast-free useful-
component eluate.

4. The method according to claim 1, wherein the ob-

taining of the tobacco flavor liquid is performed by:

separating the yeast-containing culture liquid in-
to the yeast and the tobacco extract liquid;
mixing the separated yeast with an elution sol-
vent including an organic solvent, and eluting,
from the yeast contained in the resultant mixture
into a liquid portion of the mixture, a useful com-
ponent included in the fungal cells of the yeast,
thereby obtaining a useful-component eluate;
and

mixing the useful-component eluate with the
separated tobacco extractliquid, thereby obtain-
ing a useful component-containing liquid.

The method according to claim 1, wherein the ob-
taining of the tobacco flavor liquid is performed by:

separating the yeast-containing culture liquid in-
to the yeast and the tobacco extract liquid;

mixing the separated yeast with an elution sol-
vent including an organic solvent, and eluting,
from the yeast contained in the resultant mixture
into a liquid portion of the mixture, a useful com-
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10.

1.

ponent included in the fungal cells of the yeast,
thereby obtaining a useful-component eluate;
and

removing the yeast from the useful-component
eluate, thereby obtaining a yeast-free useful-
component eluate; and

mixing the yeast-free useful-component eluate
with the separated tobacco extract liquid, there-
by obtaining a yeast-free useful component-
containing liquid.

The method according to any one of claims 1 to 5,
wherein the organic solvent is an organic solvent
miscible with water.

The method according to any one of claims 1 to 6,
further comprising removing the organic solvent from
the tobacco flavor liquid.

The method according to any one of claims 1 to 7,
wherein the useful component is a flavor-contribut-
ing component.

A tobacco flavor liquid obtainable by the method ac-
cording to any one of claims 1 to 8.

A tobacco additive comprising:

the tobacco flavor liquid obtainable by the meth-
od according to any one of claims 1 to 8; and
a tobacco residue obtained when the tobacco
extract liquid is obtained in the method accord-
ing to any one of claims 1 to 8.

A flavor inhaler comprising the tobacco flavor liquid
according to claim 9 or the tobacco additive accord-
ing to claim 10.
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