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MANUFACTURING METHOD OF COMPOSITION ELEMENT OF FAVORITE ITEM
INCLUDING FLAVOR COMPONENT, AND COMPOSITION ELEMENT OF
FAVORITE ITEM, INCLUDING FLAVOR COMPONENT

TECHNICAL FIELD

[0001]
The present invention relates to a manufacturing method of a composition

element of a favorite item, including a flavor component, and the composition element
of the favorite item including the flavor component.
BACKGROUND ART

[0002]
Conventionally, as a technique of containing a flavor component (alkaloid including a

nicotine component, for example) in a flavor source, there are known a technique of
utilizing a tobacco source itself as a flavor source and a technique of extracting a flavor
component from the tobacco source so that a flavor source base material is allowed to

carry the component.

[0003]
In the above-described techniques, an impurity component included in the tobacco

source may badly affect a smoking flavor, etc., and thus, it is desired to selectively
separate/reduce the impurity component only from the tobacco source, however,
existing techniques have a problem in that a complicate process is needed, and
therefore, easy implementation at low cost is difficult.

CITATION LIST
PATENT LITERATURE

[0004]
Patent Literature 1: US Patent No. 4215706
Patent Literature 2: Japanese Translation of PCT International Application

Publication No. 2009-502160

Patent Literature 3: US Patent No. 5235992
SUMMARY OF INVENTION
[0005]

A first feature of the present invention is summarized as a manufacturing method of a
composition element of a favorite item including a flavor component, comprising:- a step
A of heating a tobacco source which is subjected to an alkaline treatment and a wetting
treatment to release the tlavor component from the tobacco source into a vapor phase; a
step B of bringing the flavor component released into the vapor phase into contact with
a predetermined solvent to trap the flavor component, the predetermined solvent being
a lhquid substance at room temperature; and a step C of adding or using the

predetermined solvent as part of the composition element.

CA 2910389 2017-11-01



[0006]
A second feature of the present invention 1s summarized as a composition

element of a favorite item including a flavor component characterized by being

manufactured by the above manufacturing method.

BRIEF DESCRIPTION OF DRAWINGS

[0007]
[Fig. 1] Fig. 1 is a drawing showing an example of a favorite item (tobacco

product) manufactured by a manufacturing method according to a first embodiment.

[Fig. 2] Fig. 2 is a flowchart showing a manufacturing method according to the
first embodiment.

[Fig. 3] Fig. 3 is a drawing showing an example of a bubbling apparatus for
performing bubbling into a predetermined solvent which is performed for a
manufacturing method according to the first embodiment.

[Fig. 4] Fig. 4 is a flowchart showing a manufacturing method according to a
first modification.

[Fig. 5] Fig. 5 is a graph for describing a first experiment.

[Fig. 6] Fig. 6 is a graph for describing the first experiment.

[Fig. 7] Fig. 7 is a graph for describing the first experiment.

[Fig. 8] Fig. 8 is a graph for describing the first experiment.

[Fig. 9] Fig. 9 is a graph for describing a second experiment.

[Fig. 10] Fig. 10 is a graph for describing the second experiment.
DESCRIPTION OF EMBODIMENTS
[0008]

(First Embodiment of Present Invention)

With reference to Fig. 1 to Fig. 3, a manufacturing method of a composition
element of a favorite item including a flavor component according to a first embodiment
of the present invention will be described below. In the present embodiment, as the
composition element of such a favorite item, a case will be described as an example
where a composition element of a flavor inhaler is manufactured.

[0009]

Such a flavor inhaler may be a flavor inhaler 1 of a carbon heat source type as

shown in Fig. 1, a flavor inhaler of an electronic cigarette type, and a flavor inhaler of a

chemical reaction type.

[0010]
It 1s noted that in the first embodiment, a nicotine component is raised as an

example of a flavor component contributing to a tobacco flavor. It should be noted that
in the first embodiment, the nicotine component is used as an index of the flavor
component.
[0011]

For example, as shown in Fig. 1, such a flavor inhaler 1 may include: a carbon
heat source 3, a flavor source 4, a filter 5, and a paper tube holder 2

2
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that holds the carbon heat source 3, the flavor source 4, and the filter 5.
[0012]

[n the present embodiment, a case will be described as an example 1n
which at least one of the carbon heat source 3, the flavor source 4, the filter 9,
and cellulose that configures the paper tube holder 2 1s manufactured as the
composition element of the flavor inhaler 1.

[0013]

As shown in Fig. 2, in the manufacturing method according to the
present embodiment, in step S101, a tobacco source is subjected to an
alkaline treatment (alkaline addition treatment) to release a flavor
component from the tobacco source into a vapor phase. In particular, in
step S101, the tobacco source subjected to the alkaline treatment 1s heated to
release the flavor component from the tobacco source into the vapor phase.
According to such a configuration, it is possible to improve a release
efficiency of the flavor component into the vapor phase.

0014]

Here, a heating temperature of the tobacco source may be any
temperature from a room temperature to a thermal decomposition
temperature of the tobacco source, and release efficiency of the flavor
component into the vapor phase is increased as the heating temperature 1s
high. However, when the heating temperature is too high, an amount of an
impurity component released into the vapor phase may increase. When
these are taken into consideration, the heating temperature may be 1n a
range of 60°C to 150°C, for example. When the heating temperature of the
tobacco source 1s 60°C or more, it 1s possible to advance a timing at which a
sufficient flavor component is released from the tobacco source. On the
other hand, when the heating temperature of the tobacco source is less than
150°C, it is possible to delay a timing at which an impurity component (for
example, tobacco-specific N-nitrosamine: TSNA) is released from the tobacco
source.

[0015]

[t is noted that the trcatment in step S101 is preferably performed in
a sealed space. Here, “sealed” 1s a state where it is possible to prevent
invasion of a solid foreign substance to prevent a loss of contents 1n normal
handling, transportation, or preservation state. According to such a
configuration, 1t is possible to prevent a situation where the flavor
component 1s volatilized to outside the system.

[0016]

Specifically, as such a tobacco source, a tobacco material or a tobacco
extract adjusted to alkaline pH may be used. Preferably, as such a tobacco
source, a tobacco material or a tobacco extract of which the pH is adjusted to

8.0 or more, and further preferably, 9.0 or more may be used.
[0017]

It is noted that the tobacco source may be a tobacco raw material of
shredded tobacco, powdery and granular tobacco, a tobacco compact, etc. and
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may be a tobacco extract such as a sheet to which an extract liquid including
a flavor component is added, a lyophilize power, and a gel.
[0018] '

As the tobacco source, a Nicotilana raw material such as Nicotiana.
tabacum and Nicotiana. rusutica may be used. As the Nicotiana. tabacum,
varieties such as Burley and Flue-cured may be used.

[0019]

Further, the content of the flavor component in the tobacco source 1s
not particularly limited, however, in view of an amount of the flavor
component to be released into the vapor phase, it is preferable that the
content of the flavor component in the tobacco source preferable 1s as much
as possible. For example, a tobacco source having the content of the flavor
component (here, a nicotine component) is 4 wt% or more may be used. Asa

result, it is possible to release more flavor component with a small amount of
tobacco 1into the vapor phase.

[0020]

Further, the particle diameter of the tobacco source may be any
particle diameter, however, when the tobacco source having the smallest
possible particle diameter is used, a release efficiency of the flavor
component into the vapor phase is high. It is noted that when the particle
diameter of the tobacco source is too small, it 1s difficult to handle the tobacco
source in a manufacture step. When these are taken into consideration, a

tobacco source having a particle diameter of, for example, about 0.5 mm to
1.18 mm may be used.

[0021]

Further, in the manufacturing mecthod according to the first
embodiment, as the tobacco source, that which i1s subjected to a drying
treatment after being harvested (Cured tobacco) may be used and that which
is not subjected to a drying treatment (Green tobacco) may be used.

(0022]

Further, as a substance added to the tobacco source in the
above-described alkaline addition treatment, a basic substance such as an
aqueous potassium carbonate solution may be sprayed. It 1s noted that
when it is considered that the tobacco source is reutilized, the basic
substance to be added 1s preferably weak-basic.

[0023]

Further, as described above, the pH of the tobacco source which has
been subjected to the alkaline addition treatment is preferably alkaline, is
more preferably 8.0 or more, and is still more preferably in a range of 8.9 to
9.7. Therefore, it is preferable to determine an amount of a basic substance
such as potassium carbonate to be added to the tobacco source in order to
satisty such a condition.

[0024]

Further, in step S101, it is preferable that the tobacco source 1s

subjected to a wetting treatment. According to such a configuration, 1t 1s
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possible to improve the release efficiency of the flavor component into the
vapor phase. Alternatively, it may be possible that the tobacco source 1s
subjected to the wetting treatment at a stage before being advanced to step
S101 to increase the water content 1n the tobacco source, and then step S101
may be performed, and it may be also possible that, in step S101, when an
aqueous solution of a basic substance such as an aqueous potassium
carbonate solution 1s added, the alkaline treatment and the wetting
treatment are performed simultaneously.

[0025]

Here, when the water content contained in the tobacco source is
larger, a release efficiency of the flavor component into the vapor phase is
higher. It 1s noted that when the tobacco source reaches a state close to
bone dry (specifically, the water content of less than 4 wt%), the release

efficiency of the flavor component into the vapor phase is significantly
lowered.

s

0026]

Specifically, in order to effectively release the flavor component from
the tobacco source into the vapor phase, the water content in the tobacco
source atter spraying the alkaline substance 1s preferably 10 wt% or more,
and 1s further preferably 30 wt% or more. An upper limit of the water
content 1n the tobacco source 1s not particularly limited; however, it 1s
preferably 50 wt% or less 1n order to effectively heat the tobacco source, for
example.

[0027]

Further, in step 5101, the tobacco source may be subjected to an
aeration treatment. This makes it possible to increase an amount of the
flavor component released into the vapor phase from the tobacco source
which 1s subjected to the alkaline treatment. An aeration time 1n such an
aeration treatment differs depending on each device for treating the tobacco
source and each amount of the tobacco source, and thus, 1t 18 not possible to
generalize 1t, however, for example, when the tobacco source 1s 500 g of
tobacco raw material, the aeration time 1s within about 300 minutes.
Further, a total amount of acration 1n such an aeration treatment also differs
depending on each device for treating the tobacco source or each amount of
tobacco source, and thus, it 1s not possible to generalize it, however, for
example, when the tobacco source 1s 500 g of tobacco raw material, the ratio
of the total amount of aeration relative to the weight of the tobacco source is
about 10 L/g. Further, when the tobacco source 1s 55 g of tobacco raw
material, the aeration time is within about 300 minutes, and the total
amount of aeration 1n such an aeration treatment 1s about 4.9 to 5.3 L/g.
[0028]

Further, when the water content in the aerated gas increases, it 1s
possible to improve a release efficiency of the flavor component into the
vapor phase. For example, a humidified air with the moisture content of
about 80% or a saturated steam at 80°C may be contacted with the tobacco

) |
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source.
[0029]

[t 1s noted that the air used in the aeration treatment may be other
than a saturated steam. The water content in the air used 1n the aeration
treatment does not particularly need to humidify the tobacco raw material
50, and for example, the moisture contained in the tobacco raw material 50
to which the heating treatment and the aeration treatment are applhied may
be adjusted to stay in a range of less than 50%. The gas used in the

acration trecatment is not limited to the air, may be an inactive gas such as
nitrogen and argon.

[0030]

In step S102, the flavor component released into the vapor phase 1s
trapped by bringing it into contact with a predetermined solvent.
[0031]

Specifically, the flavor component released into the vapor phase 1s
solved into the predetermined solvent, the flavor component released into
the vapor phase is absorbed into the predetermined solvent, and the flavor

component released into the vapor phase i1s adsorbed on the predetermined
solvent, for example.

[0032]

Here, it is preferable that the flavor component released into the
vapor phase is aerated (bubbled) into the predetermined solvent to trap the
flavor component into the predetermined solvent. This makes it possible to
transfer a sufficient amount of the flavor component into the predetermined
solvent while restraining an unnecessary impurity substance included 1n a
tobacco raw material as the tobacco source from transferring into the
predetermined solvent.

[0033]

Further, examples of such a predetermined solvent include any
substance in a liquid form at room temperature such as glycerin, water,
ethanol, polyol, an aqueous solution of citric acid, or oils such as medium
chain fatty acid triglyceride. According to such a configuration, it 1s

possible to solve the flavor component into the predetermined solvent.
[0034]

Here, in step S101 and step S102, a temperature of the
predetermined solvent at the time of starting the bubbling is a room
temperature. Here, a lower limit of the room temperature 1s a temperature
at which the predetermined solvent does not solidify, preferably 10°C. An
upper limit of the room temperature is 40°C or less, for example. When the
temperature of the predetermined solvent 1s 10°C or more and 40°C or less,
it is possible to effectively remove a volatile impurity component such as
ammonium ion and pyridine from a predetermined solution while
restraining volatilization of the flavor component from the predetermined
solution.

[0035]
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Further, in step S101 and step S102, the pressure inside a container
of an alkaline treatment apparatus is a normal pressure or less. In
particular, an upper limit of the pressure inside the container of the alkaline
treatment apparatus 1s +0.1 MPa or less in terms of gauge pressure.
Further, the inside of the container of the alkaline treatment apparatus may
be a reduced pressure atmosphere. That is, in step S101 and step S102, the
flavor component from the tobacco source is released into the vapor phase,
and the flavor component released into the vapor phase is trapped by the
predetermined solvent, in a state where a pressure of the normal pressure or
less 1s applied to the tobacco source.

[0036]

Further, the pH of the above-described predetermined solvent is
preferably equal to or less than the pH of the above-described tobacco source.
According to such a configuration, it is possible to distribute the flavor
component in a vapor phase more to the predetermined solvent than to the
tobacco source,

[0037]

["1g. 3 shows an example of a bubbling apparatus 100 for bubbling the
flavor component released into the vapor phase in the predetermined
solvent.

[0038]

As shown in Fig. 3, in step S101, a gas 10 including the flavor
component released into the vapor phase is rcleased in the predetermined
solvent 20 via a hole 30 arranged in the bubbling apparatus 100, and the
flavor component in the gas 10 is trapped by the predetermined solvent 20.
[0039]

The gas 40 including an impurity component not trapped by the
predetermined solvent 20 is discharged outside the bubbling apparatus 100.
That is, a pressure applied to the predetermined solvent 20 in step 5102 1s
less than normal pressure.

[0040]

According to such a configuration, it is possible to increase a contact
area between the gas 10 and the predetermined solvent 20 and 1t 1s possible
to improve an efficiency of trapping the flavor component by the
predetermined solvent.

10041]

Here, in such a bubbling, in order to restrain a rise in temperature of
the predetermined solvent, such a predetermined solvent may be cooled.
According to such a configuration, it is possible to improve an efficiency of
trapping the flavor component by the predetermined solvent. In other
words, it is preferable to maintain the temperature of the predetermined
solvent at room temperature. A lower limit of the room temperature 1s a
temperature at which the predetermined solvent does not solidify, for
example, as described above, preferably 10°C. An upper limit of the room
temperature is 40°C or less, as described above, for example. When the
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temperature of the predetermined solvent 1s maintained at 10°C or more and
40°C or less, 1t 1s possible to effectively remove a volatile impurity component
such as ammonium ion and pyridine from the predetermined solution while

restraining volatilization of the flavor component trom the predetermined
solution.

[0042]

Further, in such a bubbling, a raschig ring may be arranged to
Increase the contact area of the flavor component released into the vapor
phase relative to the predetermined solvent.

[0043]

Further, in such a bubbling, in order to restrain revolatilization of
the flavor component trapped into the predetermined solvent, any acid such
as malic acid and citric acid may be added to the predetermined solvent.
[0044]

Here, 1t 1s preferable to dispose less amount of a substance capable of
trapping the flavor component between the tobacco source and the
predetermined solvent.

[0045]

It 1s noted that 1n order to remove water, etc., trapped together with
the flavor component, the predetermined solvent trapping the flavor
component may be subjected to a vacuum concentration treatment, a heating
concentration treatment, a salting-out treatment, etc. When the vacuum
concentration treatment and the heating concentration treatment are
performed, a solvent having a steam pressure lower than a component (for

example, water) to be removed may be preferably used as a predetermined
solvent.

[0046]

Here, the vacuum concentration treatment is performed 1n a sealed
space, and thus, there i1s little contact with air and the predetermined
solvent needs not be elevated to a high temperature, as a result of which a
component may not vary greatly. Therefore, when the vacuum

concentration 1s used, types of available predetermined solvents increase.
[0047]

In the heating concentration treatment, although there 1s a concern
in degeneration of a liquid such as oxidization of some flavor components, at
the same time, 1t may be possible to obtain an effect of increasing a certain
flavor component depending on the type thereof. However, as compared to
the vacuum concentration, types of available predetermined solvents
decrease. For example, the predetermined solvent having an ester
structure such as MCT (Medium Chain Triglyceride) may not be used.

[0048]

In the salting-out treatment, 1t 1s possible to effectively separate the
flavor component as compared to the vacuum concentration treatment,
however, a yield of the flavor component is poor when the flavor component is
half in each liquid solvent phase/water phase. Further, coexistence of a
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hydrophobic substance (MCT, etc.) is assumed to be required, and thus,
salting-out may not occur depending on a ratio among the predetermined
solvent, water, and the flavor component.

[0049]

In step S103, the predetermined solvent trapping the flavor
component is added to a composition element of the above-described tlavor
inhaler 1.

[0050]
(Advantageous Effect)

According to the manufacturing method based on the first
embodiment, it is possible to transfer a sufficient amount of the tlavor
component to the predetermined solvent with a very simple method without
transferring an unnecessary impurity substance in a tobacco raw material as
the tobacco source, and when the predetermined solvent is added to a
composition element of the flavor inhaler 1 (for example, a filter) and forms
the flavor source, it is possible to reduce the impurity substance to be
delivered to a user.

[0051]
[First Modification]

A first modification of the first embodiment will be described, below.
Description proceeds with a particular focus on a difference from the first
embodiment, below.

[0052]

Specifically, although particularly not mentioned in the
above-described first embodiment, in the first modification, a predetermined
solvent in a state of trapping a flavor component may be poured back to a
tobacco raw material (residual tobacco raw material) after the flavor
component is released. It should be noted that when the predetermined
solvent is poured back, an amount of the flavor component (here, a nicotine
component) included in the tobacco raw material obtained after the
predetermined solvent is poured back to the residual tobacco raw material 1s

equal to or less than an amount of the flavor component (here, a nicotine
component) included in a tobacco raw material obtained before the flavor
component 1s released.

[0053]
That is, as shown in Fig. 4, a step of adding a predetermined solvent
in a state of trapping a flavor component to a composition element (step S103

shown in Fig. 2) includes step S103A and step S103B.
[0054]
In step S103A, a tobacco raw material (residual tobacco raw

material) obtained after the flavor component is released in step S101 1s
prepared.

[0055]
In step S103B, the predetermined solvent in a state of trapping the

flavor component in step S102 is poured back to the residual tobacco raw
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material. That 1s, in the first modification, a composition element of a
favorite item including the flavor component is a tobacco raw material
(residual tobacco raw material) obtained after the flavor component is
released 1n step S101. It 1s noted that in step S103B, the predetermined
solvent to be poured back to the residual tobacco raw material may be
neutralized.

[0056]

In the first modification, in step S101, it is preferable that the water
content 1n the tobacco raw material before the heating treatment is
performed 1s 30 wt% or more, preferably, 40 wt% or more, and the tobacco
source 1s subjected to the heating treatment until the water content in the
tobacco raw material after the heating treatment reaches a state close to
bone dry, specifically, until the water content in the tobacco source reaches
less than 5 wt%. This makes it possible to sufficiently release an impurity
component (for example, ammonium ion) included in the tobacco source,
together with the tlavor component, into the vapor phase. In other words, it
1s possible to sufficiently remove the impurity component such as an
ammonium 1on from the tobacco source. Such a heating treatment method
is described in detail in the specification of W0O2013/146592.

[0057]

On the other hand, 1t 1s preferable that, in step S102, when the
component released into the vapor phase is aerated (bubbled) into the
predetermined solvent, the flavor component 1is trapped by the
predetermined solvent. This makes it possible to trap a sufficient amount
of the flavor component into the predetermined solvent while restraining the
predetermined solvent from trapping an impurity component such as
ammonia (ammonium ion), out of the components released into the vapor
phase.

[0058]

Therefore, when a series of treatment steps shown in Fig. 4 by using
such a treatment condition are performed, it is possible to manufacture the
tobacco raw material in which loss of a flavor component is restrained while
removing the impurity component (ammonium ion, etc.) included in the
tobacco raw material.

[0059]
[Second Modification]

In the above-described first embodiment, as the composition element
of the favorite item including the flavor component, a case is described where
the composition element of the above-described flavor inhaler is
manufactured, however, the present invention is not limited to such a case.
[0060]

That 1s, the present invention may be imparted to a flavor source
base material of favorite items consumable in an oral cavity, such as a gum
base, a tablet, an edible film, and a candy, as the composition element of the
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favorite item including the tlavor component.
[0061]

Alternatively, the present invention may be also applied to a case
where as the composition element of the favorite item including the flavor
component, instead of the composition element of the above-described flavor
inhaler, an aerosol source (so-called E-liquid) of another inhaler such as an
electronic cigarette 1s manutactured. In the embodiment, while a
nonvolatile component included in the tobacco source i1s not transferred to a
predetermined solvent, it is possible to collect only a component volatile at
about 120°C in the predetermined solvent, and thus, it is effective when a
component collected by the predetermined solvent is used as an aerosol
source of an electronic cigarette. This makes 1t possible to deliver an
aerosol including a tobacco flavor to a user while restraining an increase of a
volatile impurity component, such as ammonium ion, acetaldehyde, and
pyridine, in an electronic cigarette, and it 1s possible to restrain burning, etc.,
of a heater for heating an aerosol source. It 1s noted that the term
“electronic cigarette” refers to a non-burning type flavor inhaler or an aerosol
inhaler including an electric heater for heating and spraying a liquid aerosol
source and an aerosol source to deliver an aerosol to a user (an aerosol
inhaler described in Patent No. 5196673 or an aerosol electronic cigarette
described in Patent No. 5385418, for example).

[0062]
[Experiment Results]
(First experiment)

[n a first experiment, a collection rate of alkaloid (here, a nicotine
component) included in a tobacco source (hereinafter, “nicotine component
collection rate), an acetaldehyde concentration, an ammonium ion
concentration, a pyridine concentration were measured for Examples and
Comparative Example. In Examples, according to the above-described first
embodiment, a flavor component was trapped by a predetermined solvent
using bubbling (Example 1). Further, the flavor component was trapped

under much the same condition as in the Example 1 except that a
smaller-scaled device than that in the Example 1 was used in order to
equalize an amount of the tobacco source, a treatment time, and an aeration

flow rate in step S101 to those in Comparative Example described later, and
that temperature control was not performed on a collection solvent (Example
2).
[0063]

In the Comparative Example, a predetermined solvent was not used
but a cold trap was used to trap the flavor component. In particular, in a
step of trapping a flavor component that corresponds to step S102, the flavor
component was trapped by using a condenser tube obtained by connecting a
Liebig condenser tube and a Graham condenser tube. The Liebig condenser
tube and the Graham condenser tube respectively used tap water as a
refrigerant to maintain the temperatures in the tubes at about 20°C. A
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component released into the vapor phase from the tobacco source was cooled
while the component passed through the Liebig condenser tube and the
Graham condenser tube in this order, and a condensed liquid component was
collected into a beaker at the exit of the Graham condenser tube, and then
the tlavor component was trapped.
[0064]

Conditions of the Examples and the Comparative Example are shown
as follows:
[0065]

- Experiment conditions relating to Kxample 1 -
- Type of tobacco source: Burley type of tobacco raw material
- Nicotine amount included in tobacco source: 4.9 wt% per dry weight of
tobacco source
- Ammonium ion amount included in tobacco source: 4545 npg/g per dry
welght of tobacco source
- Amount of tobacco source: 500 g
- Particle diameter of tobacco source: 0.5 mm to 1.18 mm
- pH of tobacco source after alkaline treatment: 9.6
- Initial water content of tobacco source after alkaline treatment: 39%+2%
- Heating temperature of tobacco source: 120°C
- Treatment time: 300 min
- Air flow amount during bubbling: 15 I/min
- Type of predetermined solvent: glycerin
- Amount of predetermined solvent: 61 g
- Temperature of predetermined solvent: 20°C
[0066]

- Experiment conditions relating to Example 2 -
- Type of tobacco source: Burley type of tobacco raw material- Amount of
tobacco source: 55 ¢
- Nicotine amount included in tobacco source: 4.9 wt% per dry weight of
tobacco source
- Ammonium 1on amount included in tobacco source: 4545 ug/g per dry
welght of tobacco source
- Particle diameter of tobacco source: 0.5 mm to 1.18 mm
- pH of tobacco source after alkaline treatment: 9.6
- Initial water content of tobacco source after alkaline treatment: 39%+2%
- Heating temperature of tobacco source: 120°C
- Treatment time: 24 Hr
- Air flow amount during bubbling: 1.5 L/min
- Type of predetermined solvent: glycerin
- Amount of predetermined solvent: 7.4 g
[0067]

- Experiment conditions relating to Comparative Kxample -
- Type of tobacco source: Burley type of tobacco raw material
- Nicotine amount included in tobacco source: 4.9 wt% per dry weight of
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tobacco source _

- Ammonium ion amount included in tobacco source: 4545 pg/g per dry
welght of tobacco source

- Amount of tobacco source: 55 g

- Particle diameter of tobacco source: 0.5 mm to 1.18 mm

- pH of tobacco source after alkaline treatment: 9.6

- Initial water content of tobacco source after alkaline treatment: 39%=2%
- Heating temperature of tobacco source: 120°C

- Treatment time: 24 Hr

- Air flow amount during cold trap: 1.5 L/min

- Temperature of refrigerant: 20°C

[0068]

Measurement results of the nicotine component collection rate are as
shown in Fig. 5. Further, measurement results of acetaldehyde, ammonium
ion, and pyridine trapped by bubbling into the predetermined solvent or
condensation by the condenser tube are as shown 1n Fig. 6 to Fig. 8.

[0069]

Here, the nicotine component collection rate 1s indicated in terms of
wt% of the nicotine component trapped by the bubbling into the
predetermined solvent or condensation by the condenser tube, where an
initial weight of the nicotine component included 1n the tobacco source 1s 100
wt%. In order to cancel a difference 1n solvent amount collected in the
Examples and the Comparative Example, the acetaldehyde concentration 1s
indicated in terms of a weight ratio relative to a trapped nicotine weight,
that is, a weight ratio of the acetaldehyde, where the trapped nicotine weight
is 1. Likewise, the ammonium ion concentration and the pyridine
concentration are indicated in terms of a weight ratio relative to the trapped
nicotine weight, that is, a weight ratio of the ammonium ion and that of the
pyridine, where the trapped nicotine weight 1s 1.

[0070]

As shown in Fig. 5, in spite of the Example 1 being shorter in

treatment time than the Comparative Example, it was confirmed that the

nicotine collection rate in the Example 1 was equal to or more than that in
the Comparative Example. Further, it was confirmed that the Example 2

that has the same aeration flow amount and treatment time as those in the
Comparative Example, acquired the nicotine collection rate approximately
equivalent to that in the Comparative Example.

[0071]

Further, as shown in Fig. 6 to Fig. 8, in the Example 1 and the
Example 2, it was confirmed that ratios of acetaldehyde, ammonium 10n, and
pyridine relative to the nicotine weight were lower than that in the
Comparative Example. In particular, in the Example 1, acetaldehyde and
pyridine were approximately zero (less than a detection limit), and the
weight ratio of the ammonium ion where the nicotine weight was 1 was less
than 1/1000 the Comparative Example. Further, in the Example 2, the
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pyridine was approximately zero (less than a detection limit), the weight
ratio of the acetaldehyde where the nicotine weight was 1 was less than 1/45
the Comparative Example, and the weight ratio of the ammonium ion where
the nicotine weight was 1 was less than 1/270 the Comparative Example.
[0072]

Thus, 1t was confirmed that when the bubbling treatment according
to the first embodiment was performed, it was possible to collect the flavor
component (here, a nicotine component) while removing an impurity
component (for example, acetaldehyde, ammonium ion, and pyridine)
included 1n the tobacco source.

[0073]

(Second experiment)

[n a second experiment, under the following conditions, when the
temperature of the predetermined solvent was changed, the weights of
ammonium 1on and pyridine included in a predetermined solution were
measured. The weight of the ammonium ion included in the predetermined
solution is as shown in Fig. 9. The weight of the pyridine included in the
predetermined solution 1s as shown in Fig. 10.

[0074]
- Experiment conditions -
- Type of tobacco source: Burley type
- Nicotine amount included in tobacco source: 4.9 wt% per dry weight of
tobacco source
- Ammonium ion amount included in tobacco source: 4545 ng/g per dry
welght of tobacco source
- Amount of tobacco source: 500 g
- Particle diameter of tobacco source: 0.5 mm to 1.18 mm
- Heating temperature of tobacco source: 120°C
- pH of tobacco source after alkaline treatment: 9.6
- Initial water content of tobacco source after alkaline treatment: 39%%2%-
Treatment time: 300 min
- Air flow amount during bubbling® 15 L/min
- Type of predetermined solvent: glycerin
- Amount of predetermined solvent: 61 g
[0075]

Firstly, as shown in Fig. 9, it was confirmed that when the
temperature of the predetermined solvent was 10°C or more, it was possible
to effectively remove the ammonium ion. On the other hand, it was
confirmed that even when the temperature of the predetermined solvent was
not controlled, it was possible to effectively remove the ammonium ion. It 1is
noted that the volatilization of the alkaloid (here, a nicotine component) from
the predetermined solution was restrained when the temperature of the
predetermined solvent was 40°C or less. In view of these points, when the
temperature of the predetermined solvent 1s set to 10°C or more and 40°C or
less, it is possible to effectively remove the ammonium ion from the
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predetermined solution while restraining the volatilization of the nicotine
component from the predetermined solution.
[0076]

Secondly, as shown in Fig. 10, it was confirmed that when the
temperature of the predetermined solvent was 10°C or more, it was possible
to effectively remove the pyridine. On the other hand, it was confirmed that
even when the temperature of the predetermined solvent was not controlled,
it was possible to effectively remove the pyridine. [t 1s noted that the
volatilization of the nicotine component from the predetermined solution was
restrained when the temperature of the predetermined solvent was 40°C or
less. In view of these points, when the temperature of the predetermined
solvent is set to 10°C or more and 40°C or less, it is possible to etfectively
remove the pyridine from the predetermined solution while restraining the
volatilization of the nicotine component from the predetermined solution.
[0077]

[t is noted that the temperature of the predetermined solvent 1s a
setting temperature of a chiller (thermostatic bath) that controls a
temperature of a container in which the predetermined solvent 1s housed.
[t should be noted that the temperature of the predetermined solvent 1s
converged in about 60 minutes after temperature control is started after the
container 1is set to the chiller.

[0078]

[Measurement method]

(Measurement method of nicotine component included in tobacco raw
material)

Measurement is performed using a method in accordance with the
German Institute for Standardization, DIN 10373. That 1s, 250 mg of
tobacco raw material was taken, and 7.5 mL of 11% sodium hydroxide
aqueous solution and 10 mL of hexane were added thereto, which was
subjected to shaking extraction for 60 minutes. After the extraction, a
hexane phase, which is a supernatant, was supplied to a gas
chromatography mass spectrometer (GC/MS), and the nicotine weight
included in the tobacco raw material was quantitatively measured.

[0079]
(Measurement method of NHs* included in predetermined solvent)

50 pL of the predetermined solvent was taken, and 950 pL of 0.056N
dilute sulfuric acid aqueous solution was added thereto for dilution, which
was analyzed by an ion chromatography after which the ammonium ion
included in the predetermined solvent was quantitatively measured.

[0080]
(Measurement method of nicotine component included in predetermined
solvent)

Measurement is performed using a method in accordance with the
German Institute for Standardization, DIN 10373. That 1s, 100 mg of the

predetermined solvent was taken, and 7.5 mL of 11% sodium hydroxide
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aqueous solution and 10 mL of hexane were added thereto, which was
subjected to shaking extraction for 60 minutes. After the extraction, a
hexane phase, which 1s a supernatant, was supplied to a gas
chromatography mass spectrometer (GC/MS), and the nicotine weight
included in the predetermined sclvent was quantitatively measured.

[0081]

(Measurement method of acetaldehyde included in predetermined solvent)

0.05 ml of the predetermined solvent was taken, 6 mmol/L of
2,4-dinitrophenyl pyridine solution was added thereto by 0.4 mL to convert
the acetaldehyde in the predetermined solvent into a nonvolatile hydrazone
derivative, and further, 0.55 mL of 0.2 w/v% trizma base solution was added
thereto to stabilize the hydrazone derivative in the predetermined solvent.
The resultant liquid was supplied to a high performance lLiquid
chromatography diode array detector to quantitatively measure the
hydrazone derivative included in the predetermined solvent. Further, the
acetaldehyde amount included in the collection solvent was calculated from
the hydrazone derivative amount.

[0082]

Here, 6 mmol/L of 2,4-dinitrophenyl pyridine solution was prepared
by adding 992 mL of water and 8 mL of 80% phosphoric acid to 12 mL of
2,4-dimtrophenyl pyridine-1L of acetonitrile solution, and 0.2 w/v% trizma
base solution was prepared by adding 800 mL of acetonitrile and 200 mL of
water to 2g of trizma base.

[0083]
(Measurement method of pyridine included in predetermined solvent)

1 mL of the predetermined solvent was taken, 19 mL of methanol was
added thereto for dilution, and then the pyridine amount included 1n the
predetermined solvent was quantitatively measured wusing a gas
chromatography mass spectrometer.

[0084]
(Measurement method of water content included in tobacco raw material)

250 me of tobacco raw material was taken, and 10 mlL of ethanol was
added, which was subjected to shaking extraction for 60 minutes. After the

extraction, the extracted liquid was filtered through a 0.45 pm membrane
filter, which was supplied to a gas chromatography (GC/TCD) including a
heat conductivity detector to quantitatively measure the water content
included 1n the tobacco raw material.

[0085]

[t is noted that the weight of the tobacco raw material in a dry state
is calculated by subtracting the above-described water content from a total
welght of the tobacco raw material.

[0086]

Thus, the present invention has been explained in detail by using the
above-described embodiments, however, it i1s obvious that for persons skilled
in the art, the present invention is not limited to the embodiments explained
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herein. The present invention can be implemented as modified and changed modes without
departing from the gist and the scope of the present invention defined by the claims. Therefore,
the description of the specification is intended for explaining the example only and does not
impose any limited meaning to the present invention.

[0087] Deleted

INDUSTRIAL APPLICABILITY

[0088]

According to the present invention, it is possible to provide a manufacturing method of a
composition element of a favorite item including a flavor component with can selectively
reduce an impurity component included in a tobacco source with a simple and low-cost
process, and a composition element of the favorite item including the flavor component.

17
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CLAIMS

1. A manufacturing method of a composition element i1ncluding a flavor
component, comprising:
a step A of heating a tobacco source which 1s subjected to an alkaline and a

wetting treatment to release the flavor component from the tobacco source into a

vapor phase;
a step B of bringing the flavor component released into the vapor phase into

contact with a predetermined solvent to trap the flavor component, the predetermined

solvent being a liquid substance at room temperature; and

a step C of using the predetermined solvent as a part of the composition

element.

2. The manufacturing method according to claim 1, wherein
in the step B, the flavor component released into the vapor phase is aerated
into the predetermined solvent to trap the flavor component by the predetermined

solvent.

3. The manufacturing method according to claim 1 or 2, wherein
in the step A, the flavor component is released into the vapor phase from the

tobacco source, in a state where a pressure of normal pressure or less is applied to the

tobacco source.

4. T'he manufacturing method according to any one of claims 1 to 3, wherein

1In the step B, a temperature of the predetermined solvent is 10°C or more and
40°C or less.

D. The manufacturing method according to any one of claims 1 to 4, wherein
1in the step A, a water content of the tobacco source before heating the tobacco

source 1s 30 wt% or more by the wetting treatment.

6. The manufacturing method according to any one of claims 1 to 5, wherein

at least one of a gum base, a tablet, an edible film, a base material, a filter, and
18
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cellulose 1s used as the composition element.

7. The manufacturing method according to any one of claims 1 to 6, wherein

the composition element is a residual tobacco source that 1s the tobacco source

after the flavor component is released in the step A, and

the step C further comprises a step of pouring back the predetermined solvent

to the remaining tobacco source.

8. The manufacturing method according to any one of claims 1 to 7, wherein
in the step A, a water content of the tobacco source before heating the tobacco
source 1s 30 wt% or more, and a water content of the tobacco source after heating the

tobacco source 1s less than 5 wt%.

9. The manufacturing method according to any one of claims 1 to 8, wherein
1n the step B, a temperature of the predetermined solvent is 10°C or more and
40°C or less.
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