I*I Innovation, Sciences et Innovation, Science and CA 3021586 C 2020/12/122

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 3 02 1 586
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépdt PCT/PCT Filing Date: 2017/04/14 (51) CLInt./Int.Cl. A24B 15/24(2006.01)
(87) Date publication PCT/PCT Publication Date: 2017/10/26 | (72) Inventeurs/Inventors:
o . OSUGA, SHINYA, JP;
(45) Date de délivrance/lssue Date: 2020/12/22 UCHII, KIMITAKA. JP:
(85) Entrée phase nationale/National Entry: 2018/10/18 NAKANO, TAKUMA, JP;
®6) N° demande PCT/PCT Application No.: JP 2017/015341 YAJIMA, MORIO, JP;
N - NANASAKI, YUSUKE, JP
(87) N° publication PCT/PCT Publication No.: 2017/183589

e (73) Propriétaire/Owner:
(30) Priorité/Priority: 2016/04/22 (JP PCT/JP2016/062855) JAPAN TOBACCO INC. JP

(74) Agent: ROBIC

(54) Titre : PROCEDE DE PRODUCTION DE SOURCE D'AROME
(54) Title: FLAVOR SOURCE MANUFACTURING METHOD

START

ADDITION TREATMENT OF | S10
BASIC SUBSTANCE

!

YAPOR PHASE —~S520
RELEASE TREATMENT

INHALING F_LAYOR COMPONENT

TCBACCC RESIDUE

| WASHING TREATMENT hSSO | TRAP TREATMENT f\—830
‘ 560

LPULVEFIZINGJCUTTING TREATMENT I l SEPARATION TREATMENTJ-x S40

J

! TRAP SOLUTION
LADD\NG-BACK TREA"MENTJ’\~370

.

[ FORMING TREATMENT stao

END

(57) Abrégé/Abstract:

A method of manufacturing a flavor source is disclosed, which includes: adding a basic substance to a tobacco raw material;
heating the tobacco raw material added with the basic substance and releasing an inhaling flavor component into a vapor phase
from the tobacco raw material. The inhaling flavor component is then collected and a tobacco residue, which is the tobacco raw
material obtained after the inhaling flavor component is released, is washed with a washing solvent. The tobacco residue obtained
after being washed is pulverized or cut and the inhaling flavor component collected is added to the tobacco residue obtained after
pulverized or cut.
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ABSTRACT
A method of manufacturing a flavor source is disclosed, which includes: adding a basic
substance to a tobacco raw material; heating the tobacco raw material added with the
basic substance and releasing an inhaling flavor component into a vapor phase from
the tobacco raw material. The inhaling flavor component is then collected and a tobacco
residue, which is the tobacco raw material obtained after the inhaling flavor component
is released, is washed with a washing solvent. The tobacco residue obtained after being
washed is pulverized or cut and the inhaling flavor component collected is added to the

tobacco residue obtained after pulverized or cut.
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DESCRIPTION
TITLE OF THE INVENTION: FLAVOR SOURCE MANUFACTURING METHOD

TECHNICAL FIELD
[0001]

The present invention relates to a method of manufacturing a flavor source
containing an inhaling flavor component.

BACKGROUND ART
[0002]

Conventionally, as a technique of containing an inhaling flavor component into
a member used as a flavor source, known is a technique of releasing an inhaling flavor
component from a tobacco raw material and adding the released inhaling flavor
component to the member used as the flavor source. For example, a trap solution
being a trap solvent with a trapped inhaling flavor component is added to a tobacco
residue obtained after the inhaling flavor component is released.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0003]
Patent Document 1: W02014/175399
Patent Document 2: W0O2015/129098

SUMMARY OF THE INVENTION
[0004]

A first characteristic is a manufacturing method for manufacturing a flavor
source, and a gist thereof is to include: a step A of adding a basic substance to a tobacco
raw material; a step B of heating the tobacco raw material added with the basic
substance and releasing an inhaling flavor component into a vapor phase from the
tobacco raw material; a step C of collecting the inhaling flavor component released into
the vapor phase in the step B; a step D of washing a tobacco residue being the tobacco
raw material obtained after the inhaling flavor component is released in the step B,
with a washing solvent; a step E of
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pulverizing or cutting the tobacco residue obtained after being washed in the
step D; and a step F of adding the inhaling flavor component collected in the
step C to the tobacco residue obtained after being pulverized or cut in the
step E.

[0005]

A gist of a second characteristic is that in the first characteristic, the
step E is a step of pulverizing the tobacco residue obtained after being
washed 1n the step D to a particle size of 1 mm or less.

(0006}

A gist of a third characteristic is that in the first characteristic, the
step E is a step of cutting the tobacco residue obtained after being washed in
the step D to a cut size of 2 mm or less.

{00071

A gist of a fourth characteristic is that in any one of the first
characteristic to the third characteristic, the step D is a step of supplying the
washing solvent to the tobacco residue and extracting, together with the
washing solvent, a soluble component released into the washing solvent from

the tobacco residue.

[0008]
A gist of a fifth characteristic is that in the fourth characteristic, the
step D is repeated at least twice or more.

[0009]
A gist of a sixth characteristic is that in the fifth characteristic, the
step D is repeated at least twice or more by using the washing solvents

having temperatures different from each other.

[0010]

A gist of a seventh characteristic is that in the sixth characteristic,
the step D includes a step of performing bubbling while adding CO2 gas to
the washing solvent having a lowest temperature or the washing solvent
having a temperature of 20°C or less, from among the washing solvents
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having temperatures different from each other.

f0011]

A gist of an eighth characteristic is that in the manufacturing method
in any one of the first characteristic to the seventh characteristic, the step D
includes: a step of extracting the soluble component by using water having a
first temperature as the washing solvent; and a step of extracting the soluble
component by using water having a second temperature lower than the first
temperature as the washing solvent and performing bubbling while adding

COg gas to the water having the second temperature.

foo12]
A gist of a ninth characteristic is that in any one of the first
characteristic to the eighth characteristic, before the step D, the particle size

of the tobacco residue is larger than 1 mm.

[0013]

A gist of a tenth characteristic is that in any one of the first
characteristic to the ninth characteristic, the step C is a step of collecting, as
a liquid phase, the inhaling flavor component released into the vapor phase
in the step B.

[0014]

A gist of an eleventh characteristic is that in any one of the first
characteristic to the tenth characteristic, the step C includes a step of
condensing the inhaling flavor component released into the vapor phase in
the step B.

(00151

A gist of a twelfth characteristic is that in any one of the first
characteristic to the tenth characteristic, the step C includes a step of
trapping the inhaling flavor component released into the vapor phase in the

step B, by a trap solvent.

[0016]
A gist of a thirteenth characteristic is that in any one of the tenth
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characteristic to the twelfth characteristic, the manufacturing method
includes at least one of: a step G1 of adding an acidic substance to an
inhaling flavor solution containing the inhaling flavor component collected in
the step C; and a step G2 of adding an acidic substance to the tobacco residue

obtained after being washed in the step D.

[0017]
A gist of a fourteenth characteristic 1s that in the thirteenth
characteristic, the step G2 is performed after the step K.

[0018]

A gist of a fifteenth characteristic 1s that in the thirteenth
characteristic or the fourteenth characteristic, a ratio of a molar amount of
the acidic substance relative to a molar amount of the inhaling flavor

component collected in the step C is 1.0 or more.

[0019]

A gist of a sixteenth characteristic is that in any one of the tenth
characteristic to the fifteenth characteristic, the manufacturing method
includes: a step of adding a polyol or an alcohol to at least one of a trap
solvent for trapping the inhaling flavor component, an inhaling flavor
solution containing the inhaling flavor component collected in the step C,
and the tobacco residue.

[0020]

A gist of a seventeenth characteristic is that in any one of the twelfth
characteristic and the thirteenth characteristic to the fifteenth characteristic
reciting the twelfth characteristic, in the step C, as the trap solvent, a

solvent containing a polyol or an alcohol is used.

[0021]

A gist of an eighteenth characteristic 1s that in any one of the
fifteenth characteristic to the seventeenth characteristic, the manufacturing
method includes: a step H1 of adding water so that the tobacco residue
contains 10 wt% or more of water, where a total weight of a predetermined
substance contained in the tobacco residue obtained after the inhaling flavor
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component is added in the step F is 100 wt%, in which the predetermined
substance 1s a mixture of the acidic substance, a polyol, and water, a mixture
of the acidic substance, an alcochol, and water, or a mixture of the acidic

substance, a polyol, an alcohol, and water.

[0022]

A gist of a nineteenth characteristic is that in any one of the fifteenth
characteristic to the seventeenth characteristic, the manufacturing method
includes: a step H2 of adding water so that the inhaling flavor solution
contains 10 wt% or more of water, where before being added to the tobacco
residue in the step F, a total weight of a predetermined substance contained
in the inhaling flavor solution containing the inhaling flavor component
collected in the step Cis 100 wt%, in which the predetermined substance is a
mixture of the acidic substance, a polyol, and water, a mixture of the acidic
substance, an alcohol, and water, or a mixture of the acidic substance, a

polyol, an aleochol, and water.

[0023]

A gist of a twentieth characteristic is that in any one of the tenth
characteristic to the nineteenth characteristic, the manufacturing method
includes: a step I1 of adding a binder to an inhaling flavor solution
containing the inhaling flavor component collected in the step C; or a step 12
of adding a binder to the tobacco residue obtained after being washed in the
step D.

(0024]

A gist of a twenty-first characteristic is that in the twentieth
characteristic, the manufacturing method includes: a step J of forming the
tobacco residue after the step ¥ and addition of the binder.

[0025]
A gist of a twenty-second characteristic is that in the twenty-first
characteristic, the tobacco residue formed in the step J comprises a plurality

of granular bodies.

[0026]
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A gist of a twenty-third characteristic is that in any one of the first
characteristic to the twenty-second characteristic, at least one of the step A
and the step B includes a step of adding water to the tobacco raw material,

[0027]

In any of the characteristics described above, the step D of washing
the tobacco residue with a washing solvent includes a step of extracting the
washing solvent via a filter or a mesh.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028]

Fig. 1is a diagram illustrating an example of a manufacturing device
according to an embodiment.

Fig. 2 is a diagram illustrating an example of the manufacturing
device according to the embodiment.

Fig. 3 is a diagram for explaining an application example of a tobacco
residue containing an inhaling flavor component.

Fig. 4 is a flowchart illustrating a manufacturing method according
to the embodiment.

Fig. 5is a diagram illustrating an example of a manufacturing device
according to a first modification.

Fig. 6 is a diagram for explaining a first experiment.

Fig. 7 is a diagram for explaining the first experiment.

Fig. 8 is a diagram for explaining the first experiment.

Fig. 91s a diagram for explaining a second experiment.

Fig. 10 is a diagram for explaining the second experiment.

DESCRIPTION OF THE EMBODIMENT
[0029]

An embodiment of the present invention will be described, below. It
is noted that, in the following description of the drawings, identical or like
numerals and symbols are assigned to identical or like parts. However, it
should be noted that the drawings are schematically shown and the ratio and
the like of each dimension may be different from the real ones.

[0030]
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Therefore, the specific dimensions and the like should be determined
in view of the below explanation. Further, it is needless to say that
relations and ratios among the respective dimensions may differ among the

drawings.

[0031]

[Overview of Disclosure]

The inventor, et. al., examined an aspect of manufacturing a flavor
source according to the following steps. Specifically, a manufacturing
method includes: a step A of adding a basic substance to a tobacco raw
material; a step B of heating the tobacco raw material added with the basic
substance and releasing an inhaling flavor component into a vapor phase
from the tobacco raw material; a step C of trapping the inhaling flavor
component released into the vapor phase in the step B, by a trap solvent; and
a step D of washing a tobacco residue being the tobacco raw material
obtained after the inhaling flavor component is released in the step B, with a
washing solvent. As a result of research on such a manufacturing method,
the inventors, et. al.,, found that it was difficult to balance improving a yield
of the tobacco residue with suppressing unevenness in a distribution of the
trap solution in the tobacco residue. As a result of intensive studies on the
factors, the inventors, et. al., have found that if the size of the tobacco raw
material (tobacco residue) is large, a decrease in the yield of the tobacco
residue in the washing step is suppressed, but unevenness occurs in the
distribution of the trap solution in the tobacco residue obtained after the trap
solution is added, and if the size of tobacco raw material (tobacco residue) is
small, it is less likely that unevenness occurs in the distribution of the trap
solution in the tobacco residue obtained after the trap solution is added, but
the yield of the tobacco residue in the washing step is decreased.

[0032]

A manufacturing method according to the overview of the disclosure
has been made to solve the above-mentioned problems. Specifically, a
manufacturing method according to the overview of the disclosure includes’ a
step A of adding a basic substance to a tobacco raw material; a step B of
heating the tobacco raw material added with the basic substance and
releasing an inhaling flavor component into a vapor phase from the tobacco
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raw material; a step C of collecting the inhaling flavor component released
into the vapor phase in the step B; a step D of washing a tobacco residue
being the tobacco raw material obtained after the inhaling flavor component
is released in the step B, with a washing solvent; a step E of pulverizing or
cutting the tobacco residue obtained after being washed in the step D; and a
step F of adding the inhaling flavor component collected in the step C to the
tobacco residue obtained after pulverized or cut in the step E.

[0033]

According to the manufacturing method according to the overview of
the disclosure, the step D of washing the tobacco residue with the washing
solvent is performed before the step E of pulverizing or cutting the tobacco
residue. In other words, since the size of the tobacco residue in the step D is
relatively large, and thus, the decrease in yield of the tobacco residue in the
step D is suppressed. On the other hand, after the step E of pulverizing or
cutting the tobacco residue, the step F of adding the trap solution to the
tobacco residue is performed. That is, since the size of the tobacco residue
in the step F is relatively small, it is possible to uniformly distribute the
inhaling flavor component on the surface of the tobacco residue.

[0034]

[Embodiment]

(Manufacturing device)

A manufacturing device according to an embodiment will be
described, below. Fig. 1 and Fig. 2 are diagrams each illustrating an

example of the manufacturing device according to the embodiment.

[0035]
Firstly, one example of a treatment device 10 will be described with
reference to Fig. 1. The treatment device 10 includes a container 11 and an

atomizer 12.

[0036)

The container 11 contains a tobacco raw material 50. The container
11 is constituted, for example, of a member having heat resistance and
pressure resistance (for example, steel used stainless (SUS)). The tobacco

8
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raw material 50 may be composed of cut or powder and granular tobacco raw
material, At this stage, a particle size of the tobacco raw material 50 is at
least 1 mm or greater. The particle size of the tobacco raw material 50 is

preferably 3 mm or more, and more preferably 5 mm or more.

[0037]
The atomizer 12 adds a basic substance to the tobacco raw material
50. As the basic substance, it is preferable to use, for example, a basic

substance such as a potassium carbonate agueous solution.

[0038]

Here, it is preferable that the atomizer 12 adds the basic substance to
the tobacco raw material 50 until pH of the aqueous solution obtained by
adding 10 times by weight ratio water to the tobacco raw material 50 is 8.0 or
more. Here, more preferably, the atomizer 12 adds the basic substance to
the tobacco raw material 50 until pH of the aqueous solution obtained by
adding 10 times by weight ratio water to the tobacco raw material 50 is in
the range of 8.9 to 9.7. Moreover, for efficient release of the inhaling flavor
component into a vapor phase from the tobacco raw material 50, a water
content in the tobacco raw material 50 obtained after being misted with the
basic substance is preferably 10 wt% or more, and more preferably 30 wt% or
more. There is no particular limit as to the upper limit of the water content
in the tobacco raw material 50; however, it is preferably 50 wt% or less, in
order to efficiently heat the tobacco raw material 50, for example.

[0039]

An initial contained amount of the inhaling flavor component (in this
case, a nicotine component) contained in the tobacco raw material 50, in the
dry state, is preferably 2.0 wt% or more, where the total weight of the
tobacco raw material 50 is 100 wt%. More preferably, the initial contained
amount of the inhaling flavor component (in this case, the nicotine

component) is 4.0 wt% or more.

[0040]
A Nicotiana raw material such as Nicotiana. tabacum or Nicotiana.
rusutica may be used as the tobacco raw material 50. Varieties such as

9
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Burley and flue-cured type may be used as the Nicotiana. tabacum. Note
that varieties besides Burley and flue-cured type may also be used as the
tobacco raw material 50.

[0041]

Secondly, an example of a trap device 20 will be described with
reference to Fig. 2. The trap device 20 includes a container 21, a pipe 22, a
release portion 23, and a pipe 24.

[0042]

The container 21 houses a trap solvent 70. The container 21 1is
composed of a member resistant to the trap solvent and to a volatile inhaling
flavor component or a volatile impurity (for example, glass or stainless steel
(SUS)). It is preferable that the container 21 constitutes a space airtight to
the extent that it is possible to minimize movement of air to outside the

space.

[0043]

The temperature of the trap solvent 70 is ordinary temperature, for
example. Here, the lower limit of the ordinary temperature is, for example,
a temperature at which the trap solvent 70 does not solidify, preferably 10°C.
The upper limit of the ordinary temperature is 40°C or less. By setting the
temperature of the trap solvent 70 to 10°C or more to 40°C or less, it is
possible to efficiently remove volatile impurity component, such as
ammonium ions or pyridine, from the trap solvent 70 in which the inhaling
flavor component is trapped while suppressing the volatilization of the
inhaling flavor component from the trap solution 70 in which the inhaling
flavor component is trapped. Glycerol, water, or ethanol can be used as the
trap solvent 70, for example. The trap solvent 70 may be composed of a
plurality of kinds of solvents. In order to increase the trap efficiency of the
inhaling flavor component, it is preferable that the initial pH of the trap
solvent 70 is lower than the pH of the aqueous solution obtained by adding
10 times by weight ratio water to the tobacco raw material 50 added with the
basic substance. In order to bring the temperature of the trap solvent 70 to
10°C or more to 40°C or less, the temperature of the container 21 may be
chilled to a temperature below ordinary temperature (for example, 5°C).

10
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[0044]

The pipe 22 guides a released component 61, which has been released
into a vapor phase from the tobacco raw material 50 through heating of the
tobacco raw material 50, to the trap solvent 70. The released component 61
contains at least a nicotine component being an indicator of the inhaling
flavor component. Since the basic substance is added to the tobacco raw
material 50, the released component 61 may contain ammonium ions,
depending on an elapsed time (processing time) from a start of a trap
treatment of the inhaling flavor component. The released component 61
may contain TSNA, depending on the elapsed time (processing time) from
the start of the trap treatment.

[0045]

The release portion 23 is provided at a distal end of the pipe 22, and
is submerged in the trap solvent 70. The release portion 23 includes a
plurality of openings 23A. The released component 61 guided by the pipe 22
is released as a bubbled released component 62 into the trap solvent 70 from
the plurality of openings 23A.

[0046]
The pipe 24 guides a residual component 63, which has not been
trapped by the trap solvent 70, out from the container 21.

(0047}

Here, because the released component 62 1s a component released
into a vapor phase by heating the tobacco raw material 50, it is likely that
the temperature of trap solvent 70 will rise due to the released component 62.
Accordingly, the trap device 20 may have a function for chilling the trap
solvent 70 in order to maintain the temperature of the trap solvent 70 at the

ordinary temperature.
[0048]

The trap device 20 may have a Raschig ring in order to increase a
contact area of the released component 62 relative to the trap solvent 70.

11
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[0049]

In the embodiment, the tobacco residue being the tobacco raw
material 50 obtained after the inhaling flavor component has been released,
1s washed with a washing solvent. The washed tobacco residue is
pulverized by a pulverizer or is cut by a cutting machine. A trap solution
(that is, an inhaling flavor solution containing the inhaling flavor
component) being the trap solvent 70 in which the inhaling flavor component
is trapped is added to the tobacco residue that has been pulverized or cut.
These processes will be described in detail later (see Fig. 4).

[0050]

(Application example)

An application example of the tobacco residue containing the
inhaling flavor component will be described, below. Fig. 3 is a diagram for
explaining the application example of the tobacco residue containing the

inhaling flavor component.

(0051]
As illustrated in Fig. 3, a flavor inhaling tool 100 includes a holder
110, a carbon heat source 120, a flavor source 130, a filter 140, and a cup 150.

(0052]

The holder 110 is, for example, a paper tube having a tubular shape.
A cylindrical aluminum layer 111 is provided on an inner wall of the holder
110 to be in contact with the cup 150. The carbon heat source 120 generates
heat to heat the flavor source 130. The flavor source 130 is a substance
generating a flavor and is composed of a tobacco residue containing an
inhaling flavor component. The filter 140 suppresses an Iimpurity
substance from being guided to a suction mouth side. The filter 140
includes a capsule 141 configured to contain a flavor substance such as
menthol. Around an outer wall of the filter 140, a chip paper 112 is wound.
The cup 150 holds the flavor source 130 such that the flavor source 130 is
exposed to a side of the carbon heat source 120. On a bottom of the cup 150,
an air hole 151 is provided. The air hole 151 is smaller than a particle size
or a cut width of the tobacco residue constituting the flavor source 130 so

that the tobacco residue constituting the flavor source 130 does not fall off.
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[0053]

(Manufacturing method)

A method of manufacturing a flavor source according to the
embodiment will be described, below. Fig. 4 is a flowchart illustrating a

manufacturing method according to the embodiment.

[0054]

As illustrated in Fig. 4, in step S10 (that is, step A), a basic substance
1s added to the tobacco raw material 50, using the treatment device 10
mentioned previously. As the basic substance, it is possible to use, for
example, a basic substance such as a potassium carbonate aqueous solution.
The particle size of the tobacco raw material 50 is at least 1 mm or greater.
The particle size of the tobacco raw material 50 is preferably 3 mm or more,
and more preferably 5 mm or more. In the embodiment, the tobacco raw
material 50 is subject to a pulverization treatment to have a particle size

larger than 1 mm before step S50 described later.

[0055]

An initial contained amount of the inhaling flavor component (in this
case, a nicotine component) contained in the tobacco raw material 50, in the
dry state, is preferably 2.0 wt% or more, where the total weight of the
tobacco raw material 50 is 100 wt%. More preferably, the initial contained
amount of the inhaling flavor component (in this case, the nicotine
component) is 4.0 wt% or more.

[0056]

As described above, the pH of the aqueous solution obtained by
adding 10 times by weight ratio water to the tobacco raw material 50 added
with the basic substance is preferably 8.0 or more. More preferably, the pH
of the aqueous solution obtained by adding 10 times by weight ratio water to
the tobacco raw material 50 added with the basic substance is preferably in
the range of 8.9 to 9.7.

[0057]
In step S20 (that is, step B), the tobacco raw material 50 added with

13
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the basic substance is heated, and the inhaling flavor component is released
from the tobacco raw material 50 into the vapor phase. The inhaling flavor
component released into the vapor phase is guided to the trap device 20
described above.

[0058]

Here, the heating temperature of the tobacco raw material 50 is in
the range from 80°C or more to less than 150°C. When the heating
temperature of the tobacco raw material 50 is 80°C or more, it 1s possible to
advance a timing at which a sufficient inhaling flavor component is released
from the tobacco raw material 50. On the other hand, when the heating
temperature of the tobacco raw material 50 is less than 150°C, it is possible
to delay a timing at which the TSNA is released from the tobacco raw

material 50.

[0059]

Here, before the tobacco raw material 50 is heated, a treatment of
subjecting the tobacco raw material 50 to a water-adding treatment may be
performed. Such a water-adding treatment may be performed in step S10
or may be performed before heating the tobacco raw material 50 in step S20.
Alternatively, the water-adding treatment may be performed while heating
the tobacco raw material 50 in step S20 to compensate for a moisture
decreasing with the heating of the tobacco raw material 50 in step S20.
Also in such a case, the water-adding treatment may be performed
intermittently at least once or more. Alternatively, the water-adding
treatment may be performed continuously over a predetermined period of
time. It is preferable that a water content of the tobacco raw material 50
before heating the tobacco raw material 50 is 30 wt% or more. There is no
particular limit as to the upper limit of the water content in the tobacco raw
material 50; however, it is preferably 50 wt% or less, in order to efficiently
heat the tobacco raw material 50, for example.

[0060]

In addition, it is preferable that step S20 includes a step of adding a
nonaqueous solvent to the tobacco raw material 50. An amount of the
nonaqueous solvent is preferably 10 wt% or more and 50 wt% or less with

14
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respect to the tobacco raw material 50. As a result, an impurity substance
soluble in the nonaqueous solvent under the heating condition is transferred
from the tobacco raw material 50, via the liquid phase, to the nonaqueous
solvent, so that the impurity substance can be efficiently removed in step
S50 described later (washing treatment). The nonaqueous solvent may be a
solvent other than water. Specific examples of the nonaqueous solvent
include glycerin, propylene glycol, ethanol, alcohol, acetonitrile, and hexane.
Here, in the step of adding the nonaqueous solvent to the tobacco raw
material 50, water may be added to the tobacco raw material 50 in addition

to the nonaqueous solvent.

[0061]

A timing of adding the nonaqueous solvent to the tobacco raw
material 50 may be a timing until completion of step S20. For example, the
timing of adding the nonaqueous solvent to the tobacco raw material 50 may
be a timing between step S10 and step S20. Alternatively, the timing of
adding the nonaqueous solvent to the tobacco raw material 50 may be a
timing somewhere during step S20. Further, it is preferable that the
nonaqueous solvent is a solvent substantially not vaporized at the heating
temperature in step S20. As a result, in step S30 described later, the
nonaqueous solvent and the impurity substance dissolved in the nonaqueous

solvent can be suppressed from entering the trap solvent.

[0062]

It is noted that in step S20, when the tobacco raw material 50 is
being heated, the tobacco raw material 50 may be subjected to the
water-adding treatment. It is preferable that the water content of the
tobacco raw material 50 is kept at 10% or more and 50% or less by the
water-adding treatment. Further, in step 20, the tobacco raw material 50
may be continuously added with water. The water addition amount is
preferably adjusted so that the water content of the tobacco raw material 50
is 10% or more and 50% or less. Further, together with the water-adding
treatment, the above-mentioned nonaqueous solvent may be added to the

tobacco raw material 50.

[0063]
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Further, in step S20, it is preferable to subject the tobacco raw
material 50 to an aeration treatment. This makes it possible to increase the
amount of inhaling flavor component contained in the released component 61
released into the vapor phase from the tobacco raw material 50 added with
the basic substance. In the aeration treatment, for example, saturated
water vapor at 80°C. is brought into contact with the tobacco raw material 50.
An aeration time in the aeration treatment differs depending on each device
for treating the tobacco raw material 50 and each amount of the tobacco raw
material 50, and thus, it is not possible to make generalization; however, for
example, if the tobacco raw material 50 is 500 g, the aeration time is within
300 minutes or less. The total aeration amount in the aeration treatment
also differs depending on the device for treating the tobacco raw material 50
and the amount of the tobacco raw material 50, and thus, 1t is not possible to
make generalization; however, for example, if the tobacco raw material 50 is

500 g, the total aeration amount is about 10 L/g.

[0064]

The air used in the aeration treatment need not necessarily be a
saturated water vapor. The water content in the air used in the aeration
treatment does not particularly need to humidify the tobacco raw material
50, and for example, the water contained in the tobacco raw material 50 to
which the heating treatment and the aeration treatment are applied may be
adjusted to stay in a range of less than 50%. The gas used in the aeration
treatment is not limited to air, and it may be an inert gas such as nitrogen or

argon.

[0065]

In step S30 (that is, in step C), the inhaling flavor component
released into the vapor phase in step S20 is trapped by the trap solvent 70 by
using the trap device 20 described above. In other words, step S30 is a step
of collecting, as a liquid phase, the inhaling flavor component released into

the vapor phase in step S20.

[0066]
It should be noted that for convenience, step S20 and step S30 in Fig.
4 are described as if these steps are performed separately, but step S20 and
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step S30 are performed in parallel. It should be noted that parallel means
that a period during which step S30 is performed overlaps with a period
during which step 820 1s performed, and it is not necessary that step S20 and
step S30 are started and ended at the same time.

[0067]

Here, in step S20 and step S30, a pressure inside the container 11 of
the treatment device 10 i1s equal to or less than ordinary pressure. In
particular, the upper limit of the pressure inside the container 11 of the
treatment device 10 is + 0.1 MPa or less in terms of a gauge pressure.
Further, the interior of the container 11 of the treatment device 10 may be a
reduced pressure atmosphere.

[0068]

Here, water, glycerol, or ethanol can be used as the trap solvent 70,
for example, as described above. The temperature of the trap solvent 70 is
ordinary temperature, as described above. Here, the lower limit of the
ordinary temperature is, for example, a temperature at which the trap
solvent 70 does not solidify, preferably 10°C. The upper limit of the

ordinary temperature is 40°C or less.

[0069]

In step S40, in order to separate the inhaling flavor component
contained in the trap solution, the trap solution for trapping the inhaling
flavor component is subjected to a vacuum concentration treatment, a heat
concentration treatment or a salting-out treatment. However, it should be
noted that the treatment of step S40 is not essential and may be omitted.

[0070]

Here, it is preferable that the vacuum concentration treatment is
performed in a space airtight to the extent that it is possible to minimize
movement of air to outside the space. As a result, there is little air contact
and there is no need to keep the trap solvent 70 at high temperature, and
thus, it is less likely that the component changes. Therefore, if the reduced
pressure concentration is used, types of available trap solvents is increased.
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f0071]

In the heat concentration treatment, although there is a concern in
degeneration of a liquid such as oxidization of the inhaling flavor component,
it may be possible to obtain an effect of increasing a flavor. However,
compared to vacuum concentration, types of available trap solvents are
reduced. For example, there is a possibility that a trap solvent having an
ester structure such as MCT (Medium Chain Triglyceride) can not be used.

[0072]

In the salting-out treatment, it is possible to increase the separation
accuracy of the inhaling flavor component as compared to the vacuum
concentration treatment; however, a yield of the inhaling flavor component is
poor because the inhaling flavor component is half in each liquid solvent
phase/water phase. Further, coexistence of a hydrophobic substance (such
as MCT) is assumed to be required, and thus, salting-out may not occur
depending on a ratio among the trap solvent, the water, and the inhaling

flavor component.

[0073]

In step S50 (that is, step D), the tobacco residue being the tobacco
raw material 50 obtained after the inhaling flavor component has been
released in step S20 is washed with a washing solvent. For example, a
washing solvent is supplied to the tobacco residue, and a soluble component
released from the tobacco residue into the washing solvent is extracted
together with the washing solvent. As a result, an impurity substance
(soluble component) remaining in the tobacco residue can be easily removed
from the tobacco raw material 50 (tobacco residue). It should be noted that
before step S50, the pulverization treatment of step S10 and the vapor phase
release treatment of step S20 are performed so that the particle size of the

tobacco residue is larger than at least 1 mm.

[0074]

Here, step S50 involves a step of extracting the washing solvent. In
the extraction step, the washing solvent may be extracted through a filter, a
mesh or the like so that the tobacco residue does not fall out when extracting
the washing solvent; however, in such a case and as well as if the particle
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size of the tobacco residue 1s small in step S50, it i1s more likely that some
tobacco residue loss may occur such as the tobacco residue falling off with the
washing solvent. Further, when transferring the tobacco residue from the
washing device to the pulverizing device (cutting device), it is probable that a
loss occurs such as the fine powder in the washing device can not be
completely collected. In addition, the tobacco residue may be caught by a
filter, a mesh, or the like, and a processing time of the step D may be
prolonged due to clogging. Thus, if the particle size of the tobacco residue is
small in step S50, the yield of tobacco residue may decrease. On the other
hand, in the embodiment, by introducing step S60 of pulverizing or cutting
the tobacco residue after being washed in step S50, a tobacco residue with a
relatively large particle size can be processed in step S50, and thus, it is

possible to suppress a decrease in yield of the tobacco residue.

[0075]

As the washing solvent used in step S50, an aqueous solvent can be
mentioned. Specific examples of the aqueocus solvent may be pure water,
ultrapure water, or city water. The temperature of the washing solvent may
be ordinary temperature (for example, 20°C + 15°C.) to 70°C. When the
aqueous solvent is used as the washing solvent, a solvent in which COz2 gas is
bubbled may be used as the water-soluble solvent. Specifically, an aqueous
solution containing carbonated water or a supersaturated CO:z gas may be
used as the water-soluble solvent. Further, a solvent in which ozone 1s

bubbled may be used as the aqueous solvent (for example, water).

(0076]

Step S50 may be repeated at least twice or more. In such a case,
step S50 may be repeated at least twice or more by using washing solvents
having temperatures different from each other. In such a case, step S50
may include a step of performing bubbling while adding the CO:z gas to the
washing solvent having the lowest temperature out of temperatures
different from each other. Step S50 may include a step of performing
bubbling while adding the CO: gas to the washing solvent having a
temperature of 20°C or lower. As described above, by performing bubbling
while adding the CO:2 gas to the washing solvent having a relatively low
temperature, a basic substance {(potassium carbonate aqueous solution or the
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like) added to the tobacco raw material 50 can be efficiently neutralized and
removed while suppressing a decrease in the solubility of COz2 gas.

[0077]

For example, step S50 may include a step of extracting a soluble
component by using water having a first temperature (for example, 40 to
80°C) as the washing solvent (hereinafter, referred to as a first washing step),
and a step of extracting the soluble component by using water having a
second temperature (for example, 10 to 15°C) lower than the first
temperature and performing bubbling while adding the COz2 gas to the water
having the second temperature (hereinafter, referred to as a second washing
step). As a result, with the first washing step using the water having the
relatively high first temperature, a water-soluble impurity is removed, and
with the second washing step of performing bubbling while adding the COz
gas to the water having the relatively low second temperature, it is possible
to efficiently neutralize and remove the basic substance (such as potassium
carbonate aqueous solution or the like) added to the tobacco raw material 50
while suppressing a decrease in the solubility of CO2 gas. The second
washing step is preferably performed after the first washing step. The first
washing step may be performed twice or more. The second washing step
may be performed twice or more.

[0078]

As the washing solvent, a nonaqueous solvent such as propylene
glycol, glycerin, ethanol, MCT, hexane, methanol, and acetonitrile can be
used in addition to the above-mentioned aqueous solvent. It is also possible
to mix these nonaqueous solvents with the above-mentioned aqueous solvent
to be used.

[0079]

Instead of the above-described bubbling using the COz gas, an acidic
solvent may be used as the washing solvent. Examples of the acidic solvent
can include a solvent including carboxylic acid such as acetic acid or malic
acid.

[0080]
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Further, if n is an integer of 1 or more, a solvent A may be used as the
washing solvent in an n-th step, and a solvent B different from the solvent A
may be used as the washing solvent in an n+1-th step. Note that if step S50
is repeated three times or more, three or more types of solvents may be used
as the washing solvent. Further, when step S50 is repeated three or more
times, the same solvent may be used in twice or more steps S50.

f0081]

The tobacco residue obtained after washing with the washing solvent
may be subjected to a drying treatment. A drying condition can include a
mode in which air is circulated at a temperature of about 110 to 125°C
(ventilation volume is 10 to 20 L/min/250 g-minute) for about 100 to 150

minutes.

(0082]

As described above, if step S50 is repeated two or more times, by
properly selecting the type of washing solvent used in each washing
treatment, 1t is possible to differ a type of impurity component having high
affinity with the washing solvent, and thus various types of impurity

components can be removed.

[0083]
In step S60 (that is, step E), the tobacco residue obtained after being
washed in step S50 is pulverized or cut.

[0084]

Specifically, step S60 may be a step of pulverizing the tobacco residue
obtained after being washed in step S50 to a particle size of 1 mm or less by a
pulverizer. Step S60 is preferably a step of pulverizing the tobacco residue
to a particle size of 0.71 mm or less, more preferably a step of pulverizing the
tobacco residue to a particle size of 0.5 mm or less. Further, it is preferable
that step S60 is a step of pulverizing the tobacco residue to a particle size of
0.212 mm or less. The particle size of the tobacco residue is obtained, for
example, by sieving that complies with JIS Z 8815 by using a stainless sieve
that complies with JIS Z 8801.
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[0085]

In step S70 (that is, step F), the trap solution being the trap solvent
in which the inhaling flavor component is trapped in step S30, is added to
the tobacco residue obtained after being pulverized or cut in step S60. It
should be noted that in step S70, an amount of the inhaling flavor component
(here, the nicotine component) contained in the tobacco raw material
obtained after adding the trap solution to the tobacco residue is equal to or
less than an amount of the inhaling flavor component (here, the nicotine
component) contained in the tobacco raw material obtained before releasing

the inhaling flavor component in step S20.

[0086]

The method of manufacturing a flavor source according to the
embodiment includes a step of adding an acidic substance to the trap
solution (that is, step G1), or a step of adding an acidic substance to the
tobacco residue obtained after being washed in step S50 (that is, step G2).
An example of the acidic substance can include carboxylic acid such as
levulinic acid, malic acid, citric acid, tartaric acid, pyruvic acid, or formic

acid.

[0087]

The step of adding these acidic substances may be included in step
S70 of adding the trap solution to the tobacco residue. Alternatively, after
the acidic substance is added to the trap solution, the trap solution added
with the acidic substance may be added to the tobacco residue. In such a
case, it is preferable that the acidic substance is added to the trap solution
before step S40. Alternatively, after adding the acidic substance toe the
tobacco residue obtained after being washed in step S50, the trap solution
may be added to the tobacco residue added with the acidic substance. In
such a case, it is preferable that the acidic substance is added to the tobacco
residue obtained after being pulverized or cut in step S60. Alternatively,
after step S70, the acidic substance may be added to the tobacco residue

added with the trap solution.

[0088]
Here, it is preferable that an addition amount of the acidic substance
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satisfies the following condition. Specifically, the condition is that a ratio of
a molar amount of the acidic substance added to the trap solvent, relative to
a molar amount of the inhaling flavor component (here, the nicotine
component) trapped by the trap solvent (hereinafter, referred to as A/N ratio),
is preferably 1.0 or more. The A/N ratio preferably is 1.5 or more, and more

preferably is 3.0 or less.

[0089]

The method of manufacturing a flavor source according to the
embodiment may include a water-adding step (that is, step H1) of adding
water so that the tobacco residue contains 10 wt% or more of water, where a
total weight of a predetermined substance contained in the tobacco residue
obtained after being added with the trap solution is 100 wt%. It should be
noted that in such a case, "10 wt% or more of water" includes water

previously contained in the tobacco residue before the water is added.

[0090]

Alternatively, the method of manufacturing a flavor source according
to the embodiment includes a water-adding step (that is, step H2) of adding
water so that the trap solution contains 10 wt% or more of water, where a
total weight of a predetermined substance contained in the trap solution
obtained before being added to the tobacco residue is 100 wt%. It should be
noted that in such a case, "10 wt% or more of water” does not include the
water contained in the tobacco residue, but contains the water previously

contained in the trap solvent.

[0091]

In these cases, the predetermined substance is a mixture of an acidic
substance, a polyol such as glycerin, and water, a mixture of an acidic
substance, an alcohol such as ethanol, and water, or a mixture of an acidic
substance, a polyol, an alcohol, and water.

[0092]

The method of manufacturing a flavor source according to the
embodiment may include a step of adding a polyol or an alcchol to any of the
trap solution obtained before the inhaling flavor component is trapped in
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step S30, the trap solvent obtained after the inhaling flavor component is
trapped 1n step S30, and the tobacco residue obtained after being washed in
step S50. Alternatively, in step S30, a solvent containing a polyol or an
alcohol may be used as a trap solvent before trapping the inhaling flavor
component. The polyol or the alcohol is used as an aerosol source from

which an aerosol is generated.

[0093]

Here, the timing at which the above-described water-adding step is
performed is not particularly limited. The water-adding step may be
performed at the same timing as the step of adding the acidic substance or
may be performed at the same timing as the step of adding the polyol or the
ethanol. Alternatively, the water-adding step may be performed at the
same timing (for example, in step S70) as the step of adding the acidic
substance and the step of adding the polycl or the ethanol. Alternatively,
the water-adding step may be performed at a different timing from the step
of adding the acidic substance and the step of adding the polyol or the
ethanol. It is noted that in a case where the water i1s added to the trap
solution, it is preferable that the water-adding step is performed after at
least step S40.

[0094]

The method of manufacturing a flavor source according to the
embodiment may include a step of adding a binder to the trap solution (that
is, step I1), or a step of adding a binder to the tobacco residue obtained after
being washed in step S50 (that is, step I2). The binder is, for example, CMC
(carboxymethyl cellulose).

[0095]

These steps of adding the binder may be included in step S70 of
adding the trap solution to the tobacco residue. Alternatively, after the
binder is added to the trap solution obtained after the inhaling flavor
component is trapped in step S30, the trap solution added with the binder
may be added to the tobacco residue. Alternatively, after the binder is
added to the tobacco residue obtained after being washed in step S50, the
trap solution may be added to the tobacco residue added with the binder. In
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such a case, a binder may be added to the tobacco residue obtained after
being pulverized or cut in step S60. Alternatively, after step S70 is
performed, the binder may be added to the tobacco residue added with the
trap solution.

[0096]

It is noted that the above-described water-adding step may be
performed simultaneously with the step of adding the binder to the trap
solution, or may be performed after the step of adding the binder to the trap

solution.

[0097]

In step S80 (that is, step J), the tobacco residue is formed after step
S70 and the addition of the binder. The tobacco residue formed in step S80
contains a plurality of granular bodies. For example, in step S80, the
tobacco residue is formed into a plurality of granular bodies by extrusion

molding and size regulating treatment.

[0098]
Tt 1s noted that if the tobacco residue added with the trap solution is
used as is as the flavor source 130, the process of step S80 may be omitted.

[0099]

(Operation and effect)

In the embodiment, when step S20 and step S 30 of trapping the
inhaling flavor component contained in the tobacco raw material into the
trap solvent are performed, and step S70 of adding, to the tobacco residue,
the trap solution being the trap solvent with the trapped inhaling flavor
component is performed, an impurity such as ammonia can be selectively

reduced with an easy and low-cost process.

[0100]

In the embodiment, when step S50 of washing the tobacco residue
with the washing solvent is performed before step S70 of adding the trap
solution to the tobacco residue, an impurity component such as TSNA can be

further selectively reduced.
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[0101]

In the embodiment, before step S60 of pulverizing or cutting the
tobacco residue, step S50 of washing the tobacco residue with the washing
solvent is performed. That is, since the size of the tobacco residue in step
S50 is relatively large, a reduction in yield of the tobacco residue in step S50
is suppressed. On the other hand, after step S70 of pulverizing or cutting
the tobacco residue, step S70 of adding the trap solution to the tobacco
residue is performed. That is, since the size of the tobacco residue in step
S70 1s relatively small, it is possible to uniformly distribute the trap solution
on the surface of the tobacco residue.

[0102]

In the embodiment, step S60 of pulverizing or cutting the tobacco
residue obtained after being washed in step S50 is performed. This
improves the formability of the tobacco residue in step 5S80. Even in a case
where the process of step S80 is omitted, a delivery efficiency of the inhaling
flavor component to the tobacco residue from the trap solution is improved.

[0103]

In the embodiment, also the particle size of the tobacco residue is
greater than at least 1 mm before step S50. As a result, it is possible to
reduce the loss of the tobacco residue in step S50. Further, in a process
(dehydration treatment) of extracting, together with the washing solvent, a
soluble component released from the tobacco residue into the washing
solvent, clogging of a filter through which the washing solvent containing the

soluble component passes is suppressed.

[0104]

In the embodiment, the method of manufacturing a flavor source may
include a step of adding the acidic substance to the trap solution, or a step of
adding the acidic substance to the tobacco residue obtained after being
washed in step S50. According to such a configuration, after adding the
trap solution to the tobacco residue, a situation where the inhaling flavor
component is volatilized again from the tobacco residue is suppressed, and it
is possible to maintain the inhaling flavor component carried on the tobacco
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residue. It is noted that according to the configuration where the acidic
substance is added to the trap solution, it is possible to reduce an impurity
such as ammonia that can be increased due to neutralization with the acidic
substance in step S30.

[0105]

In the embodiment, it is preferable that the acidic substance is added
to the trap solution before step S40. According to such a configuration, it is
possible to improve a residual ratio of the inhaling flavor component as
compared with a case where the acidic substance 1s added after step S40.

[0106]

In the embodiment, it is preferable that the acidic substance is added
to the tobacco residue obtained after being pulverized or cut in step S60.
With such a configuration, corrosion and the like of the pulverizer or the
cutting machine can be suppressed. Further, if step S60 and step S70 are
performed at different places or with different devices, the loss of acidic
substance in step S60 can be reduced.

[0107]

In the embodiment, the method of manufacturing the flavor source
may include a water-adding step of adding water so that the tobacco residue
(or the trap solution) contains water of 10wt% or more, where a total weight
of the aforementioned predetermined substance contained in the tobacco
residue (or the trap solution obtained before being added to the tobacco
residue) obtained after being added with the trap solution is 100 wt%.
According to such a canfiguration, in the process after step S70, hquid
denaturation such as generation of an excessive substance due to, for
example, esterification of the acidic substance caused by a reaction between
a component contained in the trap solution or the tobacco residue and the
acidic substance is suppressed, and thus, a residual ratio of the acidic

substance added to the trap solution or the tobacco residue is improved.

[0108]
[First Modification]
A first modification of the embodiment will be described, below. A
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difference from the embodiment will be mainly described, below.

[0109]

Specifically, in the embodiment, when the inhaling flavor component
released into the vapor phase is trapped by the trap solvent 70 by heating
the tobacco raw material 50, the inhaling flavor component is collected. On
the other hand, in the first modification, when the inhaling flavor component
released into the vapor phase by heating the tobacco raw material 50 is
condensed, the inhaling flavor component is collected. In the first
modification, the inhaling flavor component 1s collected by condensing the
inhaling flavor component, and thus, the inhaling flavor component released
into the vapor phase is collected as a liquid phase as in the embodiment. In
the following, cooling of the inhaling flavor component will be described as
an example of the condensation method.

[0110]

In particular, in the first modification, instead of the trap device 20
lustrated in Fig. 2, a collection device 200 illustrated in Fig. 5 is used. As
llustrated in Fig. 5, the collection device 200 includes a condenser 210, a
pipe 221, a cooling chamber 222, a pipe 223, and a collection chamber 224.

[0111]

The pipe 221 guides the released component 61 released into the
vapor phase by heating the tobacco raw material 50 toward the cooling
chamber 222. The cooling chamber 222 houses the condenser 210, and the
condenser 210 condenses the released component 61 by cooling of the
released component 61. Although not particularly limited, the condenser
210 may be configured of a condenser. The pipe 223 guides a condensed
component 67 being the released component 61 condensed by the condenser
210, to the collection chamber 224. The condensed component 67 contains
at least the nicotine component being an indicator of the inhaling flavor
component. The collection chamber 224 retains the condensed component
67. Itis noted that the released component 61 is a vapor component and the
condensed component 67 is a liquid component. Here, the condensed
component 67 is an inhaling flavor solution containing the inhaling flavor

component.
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[0112]

In first modification, as in the embodiment, before the tobacco
residue 1s pulverized or cut, the washing step of the tobacco residue 1s
performed. According to such a configuration, a reduction in yield of the

tobacco residue in the washing step is suppressed.

[0113]

In the first modification, as in the embodiment, the condensed
component 67 (inhaling flavor component) collected by the collection device
200 is added to the tobacco residue obtained after being pulverized or cut, as
in the embodiment. According to such a configuration, it is possible to
uniformly distribute the trap solution on a surface of the tobacco residue.

[0114]

Also in first modification, as in the embodiment, the acidic substance
may be added to the condensed component 67 (step G1). Also in the first
modification, as in the embodiment, polyol or alecochol may be added to the
condensed component 67. In first modification, as in the embodiment, the
water may be added so that the condensed component 67 contains 10 wt% or
more of water (step H2). In first modification, as in the embodiment, the

binder may be added to the condensed component 67 (step I1).

[0115]

[Experimental Result]

(First experiment)

In a first experiment, the flavor source manufacturing method
described above (see Fig. 4) was simulated so that samples 21-24 were
manufactured, as the trap solution at a stage subsequent to step S40, by
mixing nicotine (CAS: 54-11-5, purity: 99.5%) and other reagents. That is,
for the sample 21 to the sample 24, glycerol was used as the trap solvent.
The amount of glycerol in the sample 21 was approximately 70 wt%, and the
amount of glycerol in the samples 22 to 24 was approximately 90 wt%, where
the trap solution equals 100 wt%. In the samples 22-24, an acidic substance
(here, levulinic acid) was added to the trap solvent. It is noted that the
water in the sample 21 to the sample 24 was less than 1 wt%, where a
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predetermined substance (mixture of acidic substance, glycerin, and water)
contained in the trap solution was 100 wt%. As illustrated in Fig. 6, A/N
ratios in the samples 22 to 24 were 0.53, 1.16, and 3.52, respectively. Note
that, as mentioned above, the A/N ratio is the ratio of the molar amount of
the acidic substance (here, levulinic acid) added to the trap solvent, to the
molar quantity of the inhaling flavor component (here, the nicotine
component) trapped by the trap solvent.

[0116]

In the first experiment, as a conditioning process after step S40,
conditioning was carried out under open space conditions for seven days, in
an environment controlled to 40°C. For the samples 21-24, the ratio of the
amount of the inhaling flavor component (here, the amount of the nicotine
component) after carrying out conditioning under open space conditions to
the amount of the inhaling flavor component (here, the amount of the
nicotine component) prior to carrying out conditioning under open space
conditions (the inhaling flavor component residual ratio) was measured.
The measurement results were as illustrated in Fig. 6 and Fig. 7. For the
samples 22-24, the ratio of the amount of levulinic acid after carrying out
conditioning under open space conditions to the amount of levulinic acid
prior to carrying out conditioning under open space conditions (the levulinic
acid residual ratio) was measured. The measurement results were as
illustrated in Fig. 6 and Fig. 8.

(0117]

Here, in the first experiment, the inhaling flavor component residual
ratio was determined to be sufficient when the inhaling flavor component
residual ratio was 0.8 or greater, and the levulinic acid residual ratio was
determined to be sufficient when the levulinic acid residual ratio was 0.8 or
greater.

[0118]

As illustrated Fig. 7, it was found that the inhaling flavor component
residual ratio of the samples 22-24 which contained levulinic acid was higher
than that of the sample 21, which did not contain levulinic acid. In detail,
for the samples 23 and 24, which had A/N ratios of 1.0 or greater, the
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inhaling flavor component residual ratio exceeded 0.8, and the inhaling
flavor component residual ratio was found to be sufficient; whereas, for the
sample 22, which had an A/N ratio of substantially 0.5 or less, the inhaling
flavor component residual ratio fell below 0.8, and the inhaling flavor
component residual ratio was found to be insufficient. Meanwhile, as
illustrated in Fig. 8, it was found that the levulinic acid residual ratio
declines at higher A/N ratios. In particular, it was confirmed that the
levulinic acid residual ratio of the samples 23 and 24 having an A/N ratio of
1.0 or more was lower than 0.8, and the levulinic acid residual ratio was
insufficient.

[0119]
That is, it was confirmed that if the A/N ratio was 1.0 or more, the
inhaling flavor component residual ratio was sufficient. However, the

levulinic acid residual ratio was insufficient.

(0120]

(Second experiment)

In a second experiment, the flavor source manufacturing method
described above (see Fig. 4) was simulated so that samples 41-44 were
manufactured, as the trap solution at a stage subsequent to step S40, by
mixing nicotine (CAS: 54-11-5, purity: 99.5%) and other reagents. For the
sample 41 to the sample 44, glycerin was used as a trap solvent. The
amount of glycerol in the sample 41 and the sample 43 was approximately 80
wt%, and the amount of glycerol in the sample 42 and the sample 44 was
approximately 90 wt%, where the trap solution equals 100 wt%. Further, in
the sample 41 to the sample 44, the acidic substance (here, levulinic acid)
was added to the trap solvent. As illustrated in Fig. 9, the A/N ratios of the
samples 41 to 43 are 2.99, 2.98, 1.56, and 1.62, respectively. It should be
noted that the samples 41 to 44 are samples having an A/N ratio of 1.0 or
more. Here, in the sample 41 and the sample 43, 10 wt% of water was
added to the trap solution, where the total weight of a predetermined
substance {(mixture of acidic substance, glycerin, and water) contained in the

trap solution was 100 wt%.

(0121]
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In the second experiment, as the conditioning process after step S40,
conditioning was performed under sealed space conditions for four weeks, in
an environment controlled to 40°C. For the samples 41 to 44, the ratio of
the amount of levulinic acid after carrying out conditioning under sealed
space conditions to the amount of levulinic acid prior to carrying out
conditioning under sealed space conditions (the levulinic acid residual ratio)
was measured. The measurement result is as illustrated in Fig. 9 and Fig.
10.

[0122]
In the second experiment, if the levulinic acid residual ratio was 0.8

or greater, the levulinic acid residual ratio was determined to be sufficient.

[0123]

As illustrated in Fig. 10, in the sample 41 and the sample 43 in which
10 wt% of water was added to the trap solvent, the levulinic acid residual
ratio exceeded 0.8, and the levulinic acid residual ratio was found to be
sufficient, whereas in the sample 42 and the sample 44 to which no water
was added, the levulinic acid residual ratio fell below 0.8, and the levulinic
acid residual ratio was found to be insufficient. That is, in the first
experiment, samples in which the A/N ratio was 1.0 or greater were found to
have a levulinic acid residual ratio that was insufficient, but for such
samples, it was found that the levulinic acid residual ratio was improved by
the addition of 10 wt% or more of water. From the results of the first
experiment, it should be noted that cases in which the A/N ratio is 1.0 or

greater, the inhaling flavor component residual ratio is sufficient.

[0124]

In this way, it was found that in a case where the A/N ratio is 1.0 or
greater, by including 10 wt% or more of water into the trap solution, where
the total weight of a predetermined substance (mixture of acidic substance,
glycerin and water) contained in the trap solution equals 100 wt%, the
levulinic acid residual ratio can be improved, while maintaining the inhaling
flavor component residual ratio at a sufficient level.

[0125]
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Here, it is presumed that the decrease in the levulinic acid residual
ratio causes the generation of extra substances, due to such as the
esterification of levulinic acid caused by the reaction between the levulinic
acid and the glycerin. That is, according to the result of the second
experiment, it is presumed that when the trap solution contains 10wt% or
more of water, where a predetermined substance contained in the trap
solution (mixture of acidic substance, glycerin, and water) equals 100 wt%,

the generation of the excessive substances is suppressed.

[0126]

In the experimental results described above, the trap solution
containing the predetermined substance (mixture of acidic substance,
glycerin, and water) is discussed, and also in the tobacco residue obtained
after the trap solution has been added, the same interaction among the
acidic substance, the glycerin, and the water is considered to be obtained,
and thus, it 1s presumed that the generation of the excessive substances is

suppressed.

[0127]

[Other Embodiments]

The present invention has been described according to the
embodiment set forth above; however, the invention should not be
understood to be limited by the statements and the drawings constituting a
part of this disclosure, From this disclosure, various alternative
embodiments, examples, and operational technologies will become apparent
to those skilled in the art.

[0128]
In the embodiment, step S60 is a step of pulverizing the tobacco
residue obtained after being washed in step S50 to a particle size of 1 mm or

less by a pulverizer. However, the embodiment is not limited thereto.

[0129]

Specifically, step S60 may include a step of forming the tobacco
residue obtained after being washed in step S50 into a sheet shape or a block
shape, and cutting the tobacco residue in a sheet shape or a block shape into
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a cut width of 2 mm or less by a cutting machine. Step S60 is preferably a
step of cutting the tobacco residue to a cut width of 1.5 mm or less, more
preferably a step of cutting the tobacco residue to a cut width of 1.0 mm or
less. Step S60 may include a step of cutting the tobacco residue of a sheet
shape or a block shape to a cut length of 3 mm or more and 20 mm or less
with a cutting machine. Step S60 is preferably a step of cutting the tobacco

residue to a cut length of 5 mm or more and 15 mm or less.

INDUSTRIAL APPLICABILITY
[0130]

According to the present disclosure, it is possible to provide a method
of manufacturing a flavor source with which it is possible to suppress a
decrease in yield of a tobacco residue in a washing treatment and uniformly
distribute a trap solution in a tobacco raw material obtained after the trap

solution is added.
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CLAIMS
1. A manufacturing method for manufacturing a flavor source, the method
comprising:

a step A of adding a basic substance to a tobacco raw material;

a step B of heating the tobacco raw material added with the basic substance
and releasing an inhaling flavor component into a vapor phase from the tobacco raw
material;

a step C of collecting the inhaling flavor component released into the vapor
phase in the step B;

a step D of washing a tobacco residue being the tobacco raw material obtained
after the inhaling flavor component is released in the step B, with a washing solvent;

a step E of pulverizing or cutting the tobacco residue obtained after being
washed in the step D; and

a step F of adding the inhaling flavor component collected in the step C to the
tobacco residue obtained after being pulverized or cut in the step E.

2. The manufacturing method according to claim 1, wherein
the step E is a step of pulverizing the tobacco residue obtained after being
washed in the step D to a particle size of 1 mm or less.

3. The manufacturing method according to claim 1, wherein
the step E is a step of cutting the tobacco residue obtained after being washed
in the step D to a cut width of 2 mm or less.

4, The manufacturing method according to any one of claims 1 to 3, wherein

the step D is a step of supplying the washing solvent to the tobacco residue and
extracting, together with the washing solvent, a soluble component released into the
washing solvent from the tobacco residue.

5. The manufacturing method according to claim 4, wherein
the step D is repeated at least twice or more.

6. The manufacturing method according to claim 5, wherein
the step D is repeated at least twice or more by using the washing solvents
having temperatures different from each other.
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7. The manufacturing method according to claim 6, wherein

the step D includes a step of performing bubbling while adding COz gas to the
washing solvent having a lowest temperature or the washing solvent having a
temperature of 20°C or less, from among the washing solvents having the
temperatures different from each other.

8. The manufacturing method according to any one of claims 1 to 7, wherein

the step D comprises:

a step of extracting the soluble component by using water having a first
temperature as the washing solvent; and

a step of extracting the soluble component by using water having a second
temperature lower than the first temperature as the washing solvent and performing
bubbling while adding CO2 gas to the water having the second temperature.

9. The manufacturing method according to claim 1, wherein
before the step D, the particle size of the tobacco residue is larger than 1 mm.

10. The manufacturing method according to any one of claims 1 to 9, wherein
the step C is a step of collecting, as a liquid phase, the inhaling flavor
component released into a vapor phase in the step B.

11. The manufacturing method according to any one of claims 1 to 10, wherein
the step C includes a step of condensing the inhaling flavor component released
into a vapor phase in the step B.

12. The manufacturing method according to any one of claims 1 to 10, wherein
the step C includes a step of trapping the inhaling flavor component released
into a vapor phase in the step B, by a trap solvent.

13. The manufacturing method according to any one of claims 10 to 12, comprising
at least one of:

a step G1 of adding an acidic substance to an inhaling flavor solution containing
the inhaling flavor component collected in the step C; and

a step G2 of adding an acidic substance to the tobacco residue obtained after
being washed in the step D.
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14. The manufacturing method according to claim 13, wherein
the step G2 is performed after the step E.

15. The manufacturing method according to claim 13 or claim 14, wherein
a ratio of a molar amount of the acidic substance relative to a molar amount of
the inhaling flavor component collected in the step C is 1.0 or more.

16. The manufacturing method according to any one of claims 10 to 15, comprising:

a step of adding a polyol or an alcohol to at least one of a trap solvent for
trapping the inhaling flavor component, an inhaling flavor solution containing the
inhaling flavor component collected in the step C, and the tobacco residue.

17. The manufacturing method according to any one of claim 12 and claims 13 to
15 reciting claim 12, wherein

in the step C, a solvent containing a polyol or an alcohol is used as the trap
solvent.

18. The manufacturing method according to any one of claims 15 to 17, comprising:

a step H1 of adding water so that the tobacco residue contains 10 wt% or more
of water, where a total weight of a predetermined substance contained in the tobacco
residue obtained after the inhaling flavor component is added in the step F is 100 wt%,
wherein

the predetermined substance is a mixture of the acidic substance, a polyol, and
water, a mixture of the acidic substance, an alcohol, and water, or a mixture of the
acidic substance, a polyol, an alcohol, and water.

19. The manufacturing method according to any one of claims 15 to 17, comprising:

a step H2 of adding water so that the inhaling flavor solution contains 10 wt%
or more of water, where before being added to the tobacco residue in the step F, a total
weight of a predetermined substance contained in the inhaling flavor solution
containing the inhaling flavor component collected in the step C is 100 wt%, wherein

the predetermined substance is a mixture of the acidic substance, a polyol, and
water, a mixture of the acidic substance, an alcohol, and water, or a mixture of the
acidic substance, a polyol, an alcohol, and water.
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20. The manufacturing method according to any one of claims 10 to 19, comprising:

a step I1 of adding a binder to an inhaling flavor solution containing the
inhaling flavor component collected in the step C; or a step 12 of adding a binder to the
tobacco residue obtained after being washed in the step D.

21. The manufacturing method according to claim 20, comprising:
a step J of forming the tobacco residue after the step F and addition of the
binder.

22. The manufacturing method according to claim 21, wherein
the tobacco residue formed in the step J comprises a plurality of granular
bodies.

23, The manufacturing method according to any one of claims 1 to 22, wherein
at least any one of the step A and the step B includes a step of adding water to
the tobacco raw material.
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