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Description

Technical Field

[0001] The present invention relates to a method for
preparing a tobacco material containing enriched ester
flavor components and enriched components contribut-
ing to tobacco flavor and taste, and a tobacco product
comprising the tobacco material prepared by the method.

Background Art

[0002] Cultivated and harvested leaf tobacco is used
to manufacture a tobacco product such as a cigarette
through various processing including a drying process in
a farm house, thereafter a long-term aging process for 1
to several years in a leaf processing plant, and thereafter
blending and cutting processes in a manufacturing plant.
The undesirable aspects of the leaf tobacco are removed
through these various processing, and thus the leaf to-
bacco is used as a flavor-rich tobacco raw material. In
order to further improve tobacco flavor and taste, flavor
and taste of the leaf tobacco have been improved by
adding ethyl alcohol to leaf tobacco before the aging proc-
ess in the leaf processing plant, and thereafter perform-
ing a usual aging process in a barrel (Patent Document
1). Since this method utilizes an aging period in order to
improve tobacco flavor and taste, the method necessi-
tates a long period of time. In addition, since the method
necessitates further processing after the aging process
until the leaf tobacco is used to manufacture the tobacco
product, the composition of components contributing to
tobacco flavor and taste may be changed by the volatil-
ization of flavor components or the like during the further
processing.

Prior Art Document

Patent Document

[0003] Patent Document 1: Jpn. Pat. Appln. KOKAI
Publication No. 56-51976

Summary of Invention

Problem to be solved by the Invention

[0004] In view of the above situations, it is an object of
the present invention to provide a method for the short-
time and simple preparation of a tobacco material in
which composition of enriched ester flavor components
and enriched components contributing to tobacco flavor
and taste are less likely to change with time. It is a further
object of the present invention to provide a tobacco prod-
uct comprising the tobacco material prepared by the
method.

Means for solving the Problem

[0005] The present inventors found that when cut to-
bacco which is ready for use in manufacture of a tobacco
product is aged under a sealed condition in an atmos-
pheric environment, the ester flavor components of the
cut tobacco are enriched, and that when a polyol was
added to the cut tobacco, further production of the ester
flavor components is inhibited, which can suppress the
composition change of the ester flavor components of
the cut tobacco with time. Further, the present inventors
found that when the conditions of the aging process are
changed, the composition of the components contribut-
ing to tobacco flavor and taste including an oxidation
product and a sugar decomposition product is controlled
besides the ester flavor components, and thereby tobac-
co materials having various tobacco flavor and taste fea-
tures can be prepared. Thus, the present invention has
been completed.
[0006] Specifically, according to the first aspect of the
present invention, there is provided a method for prepar-
ing a tobacco material, characterized by comprising a
step of aging cut tobacco which is to be used in manu-
facture of a tobacco product immediately thereafter, un-
der a sealed condition in an atmospheric environment;
and a step of adding a polyol to the cut tobacco after the
aging step.
[0007] Further, according to the second aspect of the
present invention, there is provided a tobacco product
comprising a tobacco material prepared by the above
method.

Effects of the Invention

[0008] The present invention provides a method for the
short-time and simple preparation of a tobacco material
in which composition of enriched ester flavor components
and enriched components contributing to tobacco flavor
and taste are less likely to change with time.

Brief Description of Drawings

[0009]

FIG. 1A shows the production amount of a short-
chain fatty acid methyl ester in the case where cut
tobacco is aged at various temperatures (Example
2).
FIG. 1B shows the production amount of an aromatic
ester in the case where cut tobacco is aged at various
temperatures (Example 2).
FIG. 2A shows the production amount of ethyl cro-
tonate in the case where cut tobacco is aged at var-
ious temperatures in the presence of ethanol.
FIG. 2B shows the production amount of ethyl palmi-
tate in the case where cut tobacco is aged at various
temperatures in the presence of ethanol.
FIG. 2C shows the production amount of menthyl

1 2 



EP 2 798 966 A1

3

5

10

15

20

25

30

35

40

45

50

55

formate in the case where cut tobacco is aged at
various temperatures in the presence of menthol.
FIG. 2D shows the production amount of menthyl
acetate in the case where cut tobacco is aged at
various temperatures in the presence of menthol.
FIG. 2E shows the production amount of menthyl
isovalerate in the case where cut tobacco is aged at
various temperatures in the presence of menthol.
FIG. 2F shows the production amount of menthone
in the case where cut tobacco is aged at various
temperatures in the presence of menthol.
FIG. 2G shows the production amount of benzalde-
hyde in the case where cut tobacco is aged at various
temperatures in the presence of benzyl alcohol.
FIG. 2H shows the production amount of furfural in
the case where cut tobacco is aged at various tem-
peratures.
FIG. 2I shows the production amount of maltol in the
case where cut tobacco is aged at various temper-
atures.
FIG. 2J shows the production amount of methylpyra-
zine in the case where cut tobacco is aged at various
temperatures.
FIG. 3A shows the production amount of ethyl cro-
tonate in the case where cut tobacco is aged over
various aging periods in the presence of ethanol.
FIG. 3B shows the production amount of ethyl palmi-
tate in the case where cut tobacco is aged over var-
ious aging periods in the presence of ethanol.
FIG. 3C shows the production amount of menthyl
formate in the case where cut tobacco is aged over
various aging periods in the presence of menthol.
FIG. 3D shows the production amount of menthyl
acetate in the case where cut tobacco is aged over
various aging periods in the presence of menthol.
FIG. 3E shows the production amount of menthyl
isovalerate in the case where cut tobacco is aged
over various aging periods in the presence of men-
thol.
FIG. 4A shows the production amount of ethyl palmi-
tate in the case where cut tobacco having various
pH values is aged in the presence of ethanol.
FIG. 4B shows the production amount of ethyl li-
noleate in the case where cut tobacco having various
pH values is aged in the presence of ethanol.
FIG. 4C shows the production amount of menthyl
formate in the case where cut tobacco having various
pH values is aged in the presence of menthol.
FIG. 4D shows the production amount of menthyl
acetate in the case where cut tobacco having various
pH values is aged in the presence of menthol.
FIG. 4E shows the production amount of menthyl
isovalerate in the case where cut tobacco having var-
ious pH values is aged in the presence of menthol.
FIG. 4F shows the production amount of menthone
in the case where cut tobacco having various pH
values is aged in the presence of menthol.
FIG. 4G shows the production amount of benzalde-

hyde in the case where cut tobacco having various
pH values is aged in the presence of benzyl alcohol.
FIG. 4H shows the production amount of phytol in
the case where cut tobacco having various pH values
is aged.
FIG. 4I shows the production amount of furfural in
the case where cut tobacco having various pH values
is aged.
FIG. 4J shows the production amount of maltol in
the case where cut tobacco having various pH values
is aged.
FIG. 4K shows the production amount of methylpyra-
zine in the case where cut tobacco having various
pH values is aged.
FIG. 5A shows the production amount of ethyl palmi-
tate in the case where cut tobacco to which water is
added in various addition amounts is aged in the
presence of ethanol.
FIG. 5B shows the production amount of ethyl li-
noleate in the case where cut tobacco to which water
is added in various addition amounts is aged in the
presence of ethanol.
FIG. 5C shows the production amount of menthyl
formate in the case where cut tobacco to which water
is added in various addition amounts is aged in the
presence of menthol.
FIG. 5D shows the production amount of menthyl
acetate in the case where cut tobacco to which water
is added in various addition amounts is aged in the
presence of menthol.
FIG. 5E shows the production amount of menthyl
isovalerate in the case where cut tobacco to which
water is added in various addition amounts is aged
in the presence of menthol.
FIG. 6A shows the production amount of ethyl palmi-
tate in the case where cut tobacco is aged in the
presence of ethanol having various concentrations.
FIG. 6B shows the production amount of ethyl li-
noleate in the case where cut tobacco is aged in the
presence of ethanol having various concentrations.
FIG. 6C shows the production amount of menthyl
formate in the case where cut tobacco is aged in the
presence of menthol having various concentrations.
FIG. 6D shows the production amount of menthyl
acetate in the case where cut tobacco is aged in the
presence of menthol having various concentrations.
FIG. 7A shows the inhibitory effect of a polyol on the
production of ethyl palmitate.
FIG. 7B shows the inhibitory effect of a polyol on the
production of ethyl stearate.
FIG. 7C shows the inhibitory effect of a polyol on the
production of ethyl linoleate.
FIG. 7D shows the inhibitory effect of a polyol on the
production of ethyl linolenate.
FIG. 7E shows the inhibitory effect of a polyol on the
production of menthyl formate.
FIG. 7F shows the inhibitory effect of a polyol on the
production of menthyl acetate.
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FIG. 7G shows the inhibitory effect of a polyol on the
production of menthyl isovalerate.
FIG. 7H shows the inhibitory effect of a polyol on the
production of ethyl valerate.
FIG. 7I shows the inhibitory effect of a polyol on the
production of ethyl n-hexanoate.
FIG. 7J shows the inhibitory effect of a polyol on the
production of ethyl crotonate.
FIG. 7K shows the inhibitory effect of a polyol on the
production of methyl acetate.
FIG. 7L shows the inhibitory effect of a polyol on the
production of benzyl acetate.
FIG. 7M shows the inhibitory effect of a polyol on the
production of phenylethyl acetate.
FIG. 8A shows the inhibitory effect of a polyol on the
production of ethyl palmitate.
FIG. 8B shows the inhibitory effect of a polyol on the
production of ethyl stearate.
FIG. 8C shows the inhibitory effect of a polyol on the
production of ethyl linoleate.
FIG. 8D shows the inhibitory effect of a polyol on the
production of ethyl linolenate.
FIG. 8E shows the inhibitory effect of a polyol on the
production of menthyl formate.
FIG. 8F shows the inhibitory effect of a polyol on the
production of menthyl acetate.
FIG. 8G shows the inhibitory effect of a polyol on the
production of menthyl isovalerate.
FIG. 8H shows the inhibitory effect of a polyol on the
production of ethyl valerate.
FIG. 8I shows the inhibitory effect of a polyol on the
production of ethyl n-hexanoate.
FIG. 8J shows the inhibitory effect of a polyol on the
production of ethyl crotonate.
FIG. 8K shows the inhibitory effect of a polyol on the
production of benzyl acetate.
FIG. 8L shows the inhibitory effect of a polyol on the
production of phenylethyl acetate.
FIG. 9 shows the SPME-GCMS spectra in the case
where various alcohols are added to cut tobacco of
flue-cured tobacco and it is aged at 40°C for 1 week.
FIG. 10 shows the SPME-GCMS spectra in the case
where various acids and ethanol are added to cut
tobacco of flue-cured tobacco and it is aged at 40°C
for 1 week.
FIG. 11A shows the dichloromethane extraction-GC-
MS spectra in the case where various essential oils
or extract flavors are added to cut tobacco of flue-
cured tobacco and it is aged at 40°C for 1 week.
FIG. 11B shows the SPME-GCMS spectra in the
case where various essential oils or extract flavors
are added to cut tobacco of flue-cured tobacco and
it is aged at 40°C for 1 week.

[0010] Mode for Carrying Out the Invention Hereinaf-
ter, the present invention will be described in detail. How-
ever, the following description is not intended to limit the
present invention.

[0011] A method for preparing a tobacco material of
the present invention comprises a step of aging cut to-
bacco, which is to be used in manufacture of a tobacco
product immediately thereafter, under a sealed condition
in an atmospheric environment, and a step of adding a
polyol to the cut tobacco after the aging step. In the aging
step of this method, ester flavor components and com-
ponents contributing to tobacco flavor and taste are pro-
duced from the components contained in the cut tobacco.
Further production of the ester flavor components and
components contributing to tobacco flavor and taste is
inhibited by thereafter adding the polyol. Thereby, a to-
bacco material is prepared in which the composition of
the enriched ester flavor components and enriched com-
ponents contributing to tobacco flavor and taste are less
likely to change with time.
[0012] According to a preferable aspect, a method for
preparing a tobacco material of the present invention
comprises a step of aging cut tobacco, which is to be
used in manufacture of a tobacco product immediately
thereafter, in the presence of a substrate (for example,
alcohol) of an ester flavor component or component con-
tributing to tobacco flavor and taste under a sealed con-
dition in an atmospheric environment; and a step of add-
ing a polyol to the cut tobacco after the aging step. In the
aging step of this method, the ester flavor components
are particularly produced from both the alcohol and the
components contained in the cut tobacco. Further pro-
duction of the ester flavor components is inhibited by
thereafter adding the polyol. Thereby, a tobacco material
is prepared in which the composition of the enriched ester
flavor components is less likely to change with time.
[0013] In the present specification, the tobacco flavor
and taste components are divided into "an ester flavor
component" and "a tobacco flavor and taste component
other than the ester flavor component". That is, in the
present specification, when the tobacco flavor and taste
components are expressed as "the ester flavor compo-
nent and the component contributing to tobacco flavor
and taste", the latter "component contributing to tobacco
flavor and taste" means "the tobacco flavor and taste
component other than the ester flavor component", spe-
cifically a tobacco flavor and taste component obtained
by an oxidation reaction, a tobacco flavor and taste com-
ponent obtained by an aminocarbonyl reaction, or the
like.
[0014] Cut tobacco derived from any tobacco variety
can be used as the cut tobacco used in the present in-
vention. For example, stemmed leaves and midribs de-
rived from flue-cured tobacco, Burley tobacco, and Orient
tobacco, and a reconstituted sheet tobacco made from
these raw tobacco materials can be used. "The cut to-
bacco, which is to be used in manufacture of a tobacco
product immediately thereafter" means cut tobacco
which is ready for use in the manufacture of a tobacco
product through various processing including a drying
process in a farm house, thereafter a long-term aging
process for 1 to several years in a leaf processing plant,
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and thereafter blending and cutting processes in a man-
ufacturing plant. When the tobacco product is a cigarette,
"the cut tobacco, which is to be used in manufacture of
a tobacco product immediately thereafter" is cut tobacco
at a stage immediately prior to a wrapping process of the
cigarette. In the case of stemmed leaves, the cut tobacco
used in the present invention can generally have a cutting
width of 0.6 to 1 mm in usual lamina shreds and a length
of about 25 cm in maximum. In the following description,
"the cut tobacco, which is to be used in manufacture of
a tobacco product immediately thereafter" is merely re-
ferred to as "cut tobacco".
[0015] In the present invention, the cut tobacco is
placed under a sealed condition in an atmospheric envi-
ronment in order to age the cut tobacco. That is, the cut
tobacco is put in an airtight vessel, and placed under a
situation where the surface of the cut tobacco is in contact
with air. The sealed vessel may have an arbitrary volume,
and is preferably configured so that an inside tempera-
ture can be controlled. Since the surface of the cut to-
bacco is required to be in contact with air, it is not pref-
erable that the cut tobacco is pressed from the upper
side in the vessel and packed in the vessel. The cut to-
bacco can be put in the vessel, for example, so that the
cut tobacco occupies about 50 to 80% of the volume of
the vessel.
[0016] As the aging conditions in the method of the
present invention, a temperature can be generally se-
lected from the range of room temperature to 70°C (spe-
cifically, 20 to 70°C) (see FIGS. 1A to 1B and 2A to 2J).
Since the produced amounts of a short-chain fatty acid
methyl ester and aromatic ester increase with a rise in
an aging temperature, as seen from the results of FIG.
1A and FIG. 1B, the aging temperature can be set to
generally 20 to 70°C, preferably 30 to 70°C, and more
preferably 40 to 70°C.
[0017] The ester flavor component and the component
contributing to tobacco flavor and taste are produced dur-
ing the aging by the following reactions:

(i) an enzymatic reaction (for example, a reverse re-
action of an ester hydrolytic enzyme) by an endog-
enous enzyme contained in the cut tobacco, and/or
(ii) a chemical reaction (for example, production of
an ester by a dehydration reaction, production of
menthol oxide or the like by an oxidation reaction,
and production of furans, reductones, and pyrazines
or the like by an aminocarbonyl reaction).

[0018] Therefore, when the ester flavor component
and component contributing to tobacco flavor and taste
to be enriched are mainly produced by (i) the enzymatic
reaction, the temperature can be set to room temperature
to 50°C (specifically, 20 to 50°C). Meanwhile, when the
ester flavor component and component contributing to
tobacco flavor and taste to be enriched are mainly pro-
duced by (ii) the chemical reaction, the temperature can
be set to 60 to 70°C. Alternatively, when the ester flavor

component and component contributing to tobacco flavor
and taste to be enriched are produced by both (i) the
enzymatic reaction and (ii) the chemical reaction, the
temperature can be set to room temperature to 70°C
(specifically, 20 to 70°C).
[0019] As the aging conditions in the method of the
present invention, an aging period can be generally se-
lected from the range of 1 week to 3 months; for example,
1 to 15 weeks (see FIGS. 3A to 3E).
[0020] As the aging conditions in the method of the
present invention, the pH of the cut tobacco can be gen-
erally set to 2 to 8 (see FIGS. 4A to 4K). From the results
of FIGS. 4A to 4E, the production of various ester flavor
components is observed when the cut tobacco having a
pH value of 2 to 7 is employed, and the cut tobacco used
in the method of the present invention originally has a
pH value of 5 to 6. In consideration of these, the cut to-
bacco can be used without subjecting the cut tobacco to
a pH adjusting treatment when various ester flavor com-
ponents are desired to be enriched. From the results of
FIGS. 4A to 4E, the production of various ester flavor
components is observed also when the cut tobacco hav-
ing a pH value of 2 to 3 is employed. Particularly, menthyl
formate (FIG. 4C) and menthyl acetate (FIG. 4D) are
dominantly produced in the vicinity of a pH of 2. There-
fore, when the various ester flavor components are de-
sired to be enriched, the pH of the cut tobacco is optionally
set to 2 to 8 and then the aging of the cut tobacco is
performed. As a result, cut tobacco having desired com-
position of ester flavor components can be obtained.
[0021] From the results of FIGS. 4F to 4K, also when
the composition of the components contributing to tobac-
co flavor and taste (such as an oxidation reaction product
(for example, menthone and benzaldehyde), an acid-de-
composed component (for example, phytol), or an ami-
nocarbonyl reaction product (for example, furans such
as furfural, reductones such as maltol, and pyrazines
such as methylpyrazine)) is desired to be controlled, the
pH of the cut tobacco is optionally set to 2 to 8 and the
aging of the cut tobacco is performed, as in the case of
the control of the ester flavor components. As a result,
cut tobacco having desired composition of components
contributing to tobacco flavor and taste can be obtained.
[0022] The present inventors confirmed in the experi-
ment that the pH of the cut tobacco before the aging step
and the pH of the cut tobacco after the aging step do not
largely fluctuate. That is, in the method of the present
invention, the pH of the cut tobacco hardly fluctuates dur-
ing the aging step.
[0023] The addition of water (humidification) to the cut
tobacco fundamentally inhibits the production of the ester
flavor components. Therefore, as the aging conditions in
the method of the present invention, it is preferable that
water is not added to the cut tobacco (see FIGS. 5A to
5C). The cut tobacco used in the method of the present
invention originally retains moisture of 10 to 15% by
weight. However, when water is added to the cut tobacco
of Burley tobacco, the production of the short-chain fatty
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acid ester flavor components such as menthyl acetate
and menthyl isovalerate increases (see FIGS. 5D and
5E). For this reason, if needed (that is, when the addition
of water facilitates the production of a desired ester flavor
component and component contributing to tobacco flavor
and taste), water may be added to the cut tobacco. In
this case, water can be generally added until the moisture
in the cut tobacco reaches 80% by weight. For example,
water can be added in an amount of 0.2 to 1 mL based
on 1 g of the cut tobacco. Water is preferably added so
that the water spreads throughout the cut tobacco by a
general method used in a tobacco manufacturing proc-
ess such as spraying.
[0024] As the aging conditions in the method of the
present invention, the aging step is preferably performed
in the presence of at least one additive selected from an
alcohol, an acid, an essential oil, and an extract flavor.
Specifically, the additive is added to the cut tobacco be-
fore the aging step. The alcohol, the essential oil, and
the extract flavor may be added as an undiluted solution,
and may be added as a diluted solution. The acid may
be added as an acid-containing solution. The addition of
the additive leads to increase in the amount of the sub-
strate of the ester flavor component and component con-
tributing to tobacco flavor and taste. Thereby, the
amounts and kinds of the produced ester flavor compo-
nent and component contributing to tobacco flavor and
taste can be increased.
[0025] As the additive, at least one selected from al-
cohols such as ethanol, menthol, benzyl alcohol, isobutyl
alcohol, n-butanol, isoamyl alcohol, and n-hexanol; acids
such as isobutyric acid, 3-methylbutyric acid, n-hexanoic
acid, and octanoic acid; and essential oils or extract fla-
vors such as Rum, Peppermint oil, Spearmint oil, Japa-
nese peppermint (Mentha arvensis) oil, Rosemary oil,
Licorice extract, St. John’s bread extract, and cocoa can
be used. The essential oil or the extract flavor is a natural
flavor, and contains the substrate (for example, an alco-
hol and/or an acid) of the ester flavor component and
component contributing to tobacco flavor and taste. A
different ester flavor component and different component
contributing to tobacco flavor and taste can be increased
depending on the kinds of the additives. For example,
various kinds of ethyl esters, specifically, esters of fatty
acids and ethanols such as ethyl acetate, ethyl crotonate,
ethyl hexanoate, ethyl palmitate, and ethyl linoleate can
be increased by adding ethanol. Similarly, the various
ester flavor components can be enriched by the combi-
nation of the additive (the alcohol, acid, and natural flavor
containing these) and components (an acid and alcohol)
originally contained in the cut tobacco.
[0026] Further, the components contained in the addi-
tive serve as the substrate of oxidation and aminocarb-
onyl reactions, and produce the components contributing
to tobacco flavor and taste. For example, menthol is con-
verted to menthone by oxidation, and benzyl alcohol is
converted to benzaldehyde and benzoic acid, and thus
the produced components change the tobacco flavor and

taste. Glucose, fructose, and maltose or the like con-
tained in Licorice extract are converted to cycloten, fur-
furyl alcohol, maltol, and an aminocarbonyl reaction prod-
uct by the aminocarbonyl reaction, and thus the produced
components change the tobacco flavor and taste.
[0027] In the present invention, the combination of a
plurality of additives, for example, the combination of eth-
anol and menthol and the combination of ethanol and
butyric acid may be used.
[0028] The additive can be generally added in an
amount of 10% by weight or less to the cut tobacco, pref-
erably 0.4 to 10% by weight, more preferably 1 to 10%
by weight, and still more preferably 1 to 5% by weight.
When a plurality of additives are added, each additive
can be added in an amount of 10% by weight or less to
the cut tobacco, preferably 1 to 10% by weight, and more
preferably 1 to 5% by weight. The additive is preferably
added so that a solution of an additive or an additive-
containing solution spreads throughout the cut tobacco
by a general method used in a tobacco manufacturing
process such as spraying. For example, ethanol can be
preferably added in an amount of 1 to 10% by weight to
the cut tobacco, more preferably 1 to 5% by weight, and
still more preferably 2 to 4% by weight (see FIGS. 6A
and 6B). Menthol can be preferably added in an amount
of 1 to 10% by weight to the cut tobacco, and more pref-
erably 4 to 10% by weight (see FIGS. 6C and 6D).
[0029] The leaf of the cut tobacco originally contains
fatty acids such as formic acid, acetic acid, valeric acid,
myristic acid, palmitic acid, stearic acid, oleic acid, linolic
acid, and linolenic acid; and alcohols such as methanol,
benzyl alcohol, and phenylethyl alcohol. Therefore, even
if alcohol is not added to the cut tobacco in the method
of the present invention, the ester flavor component such
as methyl acetate, benzyl acetate, phenylethyl acetate,
or methyl palmitate, and the component contributing to
tobacco flavor and taste can be enriched from the com-
ponents contained in the cut tobacco.
[0030] When the additive is added to the cut tobacco
in the aging step of the method of the present invention,
the additive can be used as the substrate of the ester
flavor component and component contributing to tobacco
flavor and taste, and thus the ester flavor component and
the component contributing to tobacco flavor and taste
can further be enriched.
[0031] In a preferable embodiment, a tobacco material
in which a great variety of ester flavor components and
components contributing to tobacco flavor and taste are
enriched can be prepared by providing two or more
closed vessels, aging the cut tobacco under different con-
ditions in each of the vessels to enrich a desired ester
flavor component and component contributing to tobacco
flavor and taste in each of the vessels, and mixing the
cut tobacco obtained from each vessel after the aging.
For example, two closed vessels are provided. In one
closed vessel, the method of the present invention is ex-
ecuted by adding 2% of ethanol to Burley type cut tobacco
and aging the cut tobacco at a temperature of 20 to 50°C
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and in an aging period of 1 to 2 weeks, to mainly enrich
the component contributing to tobacco flavor and taste
with a focus on the ester flavor component. In the other
closed vessel, the method of the present invention is ex-
ecuted by aging flue-cured type cut tobacco at a temper-
ature of 60 to 70°C and in an aging period of 5 to 10
weeks, to mainly enrich the component contributing to
tobacco flavor and taste with a focus on an oxidation
product and an aminocarbonyl reaction product. Thus,
the ester flavor components and the components con-
tributing to tobacco flavor and taste may be enriched in
each closed vessel in which composition of these com-
ponents is different depending on each closed vessel,
and the cut tobacco obtained from each closed vessels
may be mixed. Thereby, a tobacco material can be pre-
pared, in which a great variety of ester flavor components
and components contributing to tobacco flavor and taste
are enriched by desired composition.
[0032] In the method of the present invention, a polyol
is added to the cut tobacco after the aging step. As the
polyol, propylene glycol, glycerin, or a mixture thereof
can be used. The polyol can be added in an amount of
0.1 to 5% by weight to the cut tobacco. The polyol is
preferably added so that the polyol spreads throughout
the cut tobacco by a general method used in a tobacco
manufacturing process such as spraying.
[0033] Since the polyol (for example, glycerin) is a sub-
stance conventionally added to the cut tobacco in the
stage of casing (addition of a casing sauce) for the pur-
pose of securing the moisture retaining property and fla-
vor retaining property of the cut tobacco, the application
of the polyol to the cut tobacco is not problematic.
[0034] The polyol has a function of inhibiting the pro-
duction of the ester flavor component, as shown in the
Examples to be described below. For this reason, the
further production of the ester flavor component can be
inhibited by adding the polyol after the aging step. There-
by, the present invention has an advantage in that the
composition of the ester flavor components produced in
the aging step is less likely to change with time.
[0035] As proved in the Examples to be described be-
low, in the method of the present invention, the compo-
sition of the produced ester flavor components and com-
ponents contributing to tobacco flavor and taste can be
changed by changing the aging conditions. Therefore, a
person skilled in the art can appropriately design the ag-
ing conditions depending on the desired ester flavor com-
ponent and component contributing to tobacco flavor and
taste.
[0036] The composition of the content components
(fatty acid and reducing sugar or the like) contained in
the cut tobacco differs depending on the kinds of tobacco
raw materials. Therefore, when the cut tobacco is aged
according to the method of the present invention, the
ratios of produced amounts of the ester flavor component
and component contributing to tobacco flavor and taste
differs depending on the kinds of tobacco raw materials.
In view of the difference in these production patterns, the

kinds of the tobacco raw materials are selected, and the
aging conditions such as an additive (for example, alco-
hol), a temperature, time, a pH value, and moisture are
changed. Thereby, the composition of the ester flavor
components and components contributing to tobacco fla-
vor and taste can be optionally changed.
[0037] In the method of the present invention, as de-
scribed above, a plurality of aging conditions may be em-
ployed by using a plurality of closed vessels. That is, the
plurality of closed vessels (for example, 2 to 3 closed
vessels) are provided; the method of the present inven-
tion is executed by employing different aging conditions
for each of the closed vessels to enrich the ester flavor
components and components contributing to tobacco fla-
vor and taste in each closed vessel in which composition
of these compositions is different depending on each
closed vessel; and the cut tobacco obtained from each
closed vessel may be mixed. The composition variation
of the ester flavor components and components contrib-
uting to tobacco flavor and taste can be increased by
using the plurality of closed vessels.
[0038] Thus, a tobacco material having various en-
riched ester flavor components and various enriched
components contributing to tobacco flavor and taste can
be prepared by employing various aging conditions in
either case where one closed vessel is used or a plurality
of closed vessels are used. For example, a tobacco ma-
terial having various enriched ester flavor components
and various enriched components contributing to tobac-
co flavor and taste selected from the following can be
prepared according to the method of the present inven-
tion.

(1) Esters

[0039]

• short-chain fatty acid ester, for example, ethyl cro-
tonate, ethyl hexanoate

• long-chain fatty acid ester, for example, ethyl palmi-
tate, ethyl linoleate

• ethyl succinate
• short-chain fatty acid menthyl, for example, menthyl

formate, menthyl acetate, menthyl isovalerate
• aromatic ester, for example, benzyl acetate, phe-

nylethyl acetate

(2) Oxidation products

[0040]

• menthone, isomenthone
• benzaldehyde, benzoic acid

(3) Aminocarbonyl reaction products

[0041]

11 12 



EP 2 798 966 A1

8

5

10

15

20

25

30

35

40

45

50

55

• furans, for example, furfural, acetylfuran, furfuryl al-
cohol, 5-hydroxymethylfurfural

• reductones, for example, cycloten, maltol, furaneol
• pyrazines, for example, pyrazine, methylpyrazine,

dimethylpyrazine

(4) Others

[0042]

• duvatrienediol decomposed product, phytol decom-
posed product, damascenone

[0043] The kinds of tobacco flavor and taste to which
the ester flavor component and the component contrib-
uting to tobacco flavor and taste contribute are known to
a person skilled in the art. For example, ethyl hexanoate,
which is an ester, has a floral flower-like flavor, and con-
tributes to the flavor of the cigarette. Ethyl palmitate has
an effect of alleviating the stimulus of the cigarette. Men-
thone, which is an oxidation product, has a fresh mint-
like flavor. Cycloten, which is an aminocarbonyl reaction
product, has strong maple syrup-like sweet flavor and
taste. Dimethylpyrazine contributes to roasted pleasant
flavor and taste.
[0044] The tobacco material prepared according the
method of the present invention can be used as a material
of an arbitrary tobacco product, for example, a smoking
product such as a cigarette; and a smokeless tobacco
product such as a snuff or a chewing tobacco. The to-
bacco material prepared according to the method of the
present invention may be used as the entire body of to-
bacco material in the tobacco product, or may be used
as a part of the tobacco material in the tobacco product.
The tobacco material obtained according to the present
invention can be used in an arbitrary ratio when the to-
bacco material is used as a part of the tobacco material
in the tobacco product.
[0045] In the tobacco material obtained according to
the method of the present invention, the composition of
the ester flavor components and components contribut-
ing to tobacco flavor and taste which are produced in the
aging step are less likely to change with time. Therefore,
when the tobacco material is used for the tobacco prod-
uct, the enriched tobacco flavor and taste can be felt (see
Examples 10 and 11 to be described below).

Examples

Example 1: Analysis of ester flavor component and com-
ponent contributing to tobacco flavor and taste

[0046] A technique of simply analyzing an ester flavor
component and a component contributing to tobacco fla-
vor and taste was created. Dichloromethane extraction-
gas chromatograph mass spectrometry (DCM-GCMS)
was employed for the purpose of simply acquiring the
profile of the entire component of cut tobacco. As a com-

ponent having low polarity and low mass or a small
amount of component required to be condensed was dif-
ficult to be detected in the DCM-GCMS, solid phase mi-
croextraction-gas chromatograph mass spectrometry
(SPME-GCMS) was employed to analyze such compo-
nents.

1-1. Dichloromethane extraction-gas chromatograph 
mass spectrometry (DCM-GCMS)

[0047] Cut tobacco in an amount of 0.5 g was accu-
rately weighed in a glass screw vial (volume: 20 mL).
Next, 25 mL of an acetonitrile solution of p-bromophene-
thyl alcohol (1 mg/mL) was added thereto as an internal
standard substance. Added thereto was 10 mL of dichlo-
romethane as an extraction solvent, and the glass screw
vial was covered with a lid. The cut tobacco was subject-
ed to shaking extraction at 200 rpm for 60 minutes at
room temperature. This supernatant liquid was filtered
through a membrane filter of 0.45 mm, and then moved
to the GC vial, where the supernatant liquid was analyzed
by GCMS equipped with an autosampler. In the obtained
GC chromatogram, a ratio of peak areas of a component
to be analyzed to peak areas of p-bromophenethyl alco-
hol was obtained. The amount of the component to be
analyzed contained in each cut tobacco sample was
compared with the obtained value.

<Analysis conditions>

[0048]

Apparatus: gas chromatography apparatus (6890N)
manufactured by Agilent Technologies Inc.
Mass detector (5973N) manufactured by Agilent
Technologies Inc.
Injected amount: 1 mL (injected in pulsed splitless
mode)
Column: HP-INNOWAX (30 m x 0.25 mm (film thick-
ness: 0.25 mm)) manufactured by Agilent Technol-
ogies Inc.
Oven: 40°C → 260°C (5°C/min)
Mass detector: TIC mode (mass number: 29 to 550)

<Components to be analyzed>

[0049]

Esters: methyl palmitate, ethyl myristate, ethyl palmi-
tate, ethyl stearate, ethyl oleate, ethyl linoleate, ethyl
linolenate, (mono, di, tri) glyceride acetate, and so
forth
Oxidation products: menthone, isomenthone, ben-
zaldehyde, benzoic acid, long-chain fatty acids such
as palmitic acid, and so forth
Aminocarbonyl reaction products: acetol, acetoin,
acetylpyrrole, 5-hydroxymethyl-2-furfural (5-HMF),
and so forth
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Others: phytol, duvatrienediol, glycerin, propylene
glycol, or the like

1-2. Solid phase microextraction-gas chromatograph 
mass spectrometry (SPME-GCMS)

[0050] Cut tobacco in an amount of 0.5 g was accu-
rately weighed in an SPME vial (volume: 20 mL), and a
vial cap was attached to the SPME vial to seal the SPME
vial. It was subjected to analysis by GCMS equipped with
an SPME auto injector.
[0051] In addition, 25 mL of an acetonitrile solution of
p-bromophenethyl alcohol (1 mg/mL) was added to cut
tobacco in another SPME vial. It was subjected to the
same analysis. A ratio of peak areas of a component to
be analyzed to peak areas of p-bromophenethyl alcohol
was obtained. The amount of the component to be ana-
lyzed contained in each cut tobacco sample was com-
pared with the obtained value. For this reason, the
amounts of the components to be analyzed measured in
the present invention (vertical axes of FIGS. 2A to 2J,
FIGS. 3A to 3E, FIGS. 4A to 4K, FIGS. 5A to 5E, FIGS.
6A to 6D, FIGS. 7A to 7M, and FIGS. 8A to 8L) represent
relative amounts.

<Analysis conditions>

[0052]

Apparatus: gas chromatography apparatus (6890A)
manufactured by Agilent Technologies Inc.
SPME auto injector (Combi PAL) manufactured by
CTC Analytics
Mass detector (5973N) manufactured by Agilent
Technologies Inc.
Injected amount: 1 mL (injected in pulsed splitless
mode)
Column: INNOWAX
Oven: 40°C → 250°C (3°C/min)
Mass detector: TIC mode (mass number: 29 to 550)

<Components to be analyzed>

[0053]

Esters: (methyl acetate (C2-Me)), methyl isovalerate
(isoC4-Me), methyl valerate (n-C4-Et), methyl hex-
anoate (n-C6-Me), methyl phenylacetate, ethyl iso-
valerate, ethyl valerate, ethyl crotonate, ethyl hex-
anoate, ethyl heptanoate, ethyl octanoate, ethyl no-
nanoate, ethyl decanoate, menthyl formate, menthyl
acetate, menthyl isovalerate, benzyl formate, phene-
thyl formate, benzyl acetate, phenethyl acetate, and
so forth
Oxidation products: short-chain fatty acids such as
acetic acid, benzaldehyde, benzoic acid, phenylace-
tic acid, and so forth
Aminocarbonyl reaction products: furfural, acetyl-

furan, 5-methylfurfural, 2-furanmethanol, cycloten,
maltol, furaneol, pyrazine, methylpyrazine, 2,5-
dimethylpyrazine, 2,6-dimethylpyrazine, and so
forth

Example 2: Effect of aging temperature in absence of 
alcohol

2-1. Aging

[0054] One g of cut tobacco at a stage immediately
prior to a wrapping process of a cigarette was placed at
various temperatures in a temperature-controllable
closed vessel (glass screw vial: 5 mL) for 1 week. As the
cut tobacco, Brazilian Burley tobacco and Brazilian flue-
cured tobacco were used. As the aging temperature, 5°C,
22°C, 30°C, 40°C, 50°C, 60°C, and 70°C were employed.
Cut tobacco subjected to no aging treatment was used
as control.

2-2. Analysis

[0055] An ester flavor component and a component
contributing to tobacco flavor and taste were analyzed
according to the method described in Example 1.

2-3. Results

[0056] The analysis results of a short-chain fatty acid
methyl ester and aromatic ester are shown in FIGS. 1A
and 1B, respectively. In FIGS. 1A and 1B, the analysis
result of the Burley tobacco is shown on the left side, and
the analysis result of the flue-cured tobacco is shown on
the right side.
[0057] In FIG. 1A, C2-Me represents methyl acetate;
isoC4-Me represents methyl isovalerate; n-C4-Me rep-
resents methyl valerate; and n-C6-Me represents methyl
hexanoate.
[0058] From the results of FIG. 1A, the produced
amount of the short-chain fatty acid methyl ester showed
a tendency to increase with increase in temperature. Un-
der the conditions of 50°C and 60°C, the produced
amount of the short-chain fatty acid methyl ester was
particularly high. In both the Burley tobacco and the flue-
cured tobacco, the produced amount of C2-Me (methyl
acetate) was the highest. Although methyl isovalerate
(isoC4-Me) was detected in the Burley tobacco, methyl
isovalerate was not detected in the flue-cured tobacco.
[0059] From the results of FIG. 1B, the produced
amount of methyl phenylacetate particularly increased
with increase in temperature. In the Burley tobacco, the
produced amounts of benzyl acetate and phenethyl ac-
etate in addition to methyl phenylacetate increased with
increase in temperature. In the flue-cured tobacco, the
produced amounts of benzyl acetate, phenethyl formate,
and phenethyl acetate in addition to methyl phenylace-
tate increased with increase in temperature.
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Example 3: Effect of aging temperature under presence 
of alcohol

3-1. Aging step

[0060] One g of cut tobacco at a stage immediately
prior to a wrapping process of a cigarette was placed at
various temperatures in a temperature-controllable
closed vessel (glass screw vial: 5 mL) for 1 week. As the
cut tobacco, Brazilian Burley tobacco and Brazilian flue-
cured tobacco were used. As the aging temperature,
-40°C, 5°C, 22°C, 30°C, 35°C, 40°C, 45°C, 50°C, 60°C,
or 70°C were employed.
[0061] Before aging, a menthol/ethanol solution (cor-
responding to ethanol of 2% by weight and menthol of
1% by weight based on cut tobacco) was added to the
cut tobacco by syringe injection.

3-2. Analysis

[0062] An ester flavor component and a component
contributing to tobacco flavor and taste were analyzed
according to the method described in Example 1.

3-3. Results

[0063] The analysis results are shown in FIGS. 2A to
2J. In FIGS. 2A to 2J, black circles represent Burley to-
bacco, and white circles represent flue-cured tobacco.
[0064] From the results of FIGS. 2A to 2B, the high
produced amount of ethyl crotonate was shown at a tem-
perature of 50°C or more, preferably 60°C or more, and
more preferably 60 to 70°C; and the high produced
amount of ethyl palmitate was shown at a temperature
of 20°C or more, and preferably 20 to 50°C.
[0065] From the results of FIGS. 2C to 2E, the high
produced amount of menthyl formate was shown at a
temperature of 60°C or more, and preferably 60 to 70°C;
the high produced amount of menthyl acetate was shown
at a temperature of 20°C or more, and preferably 20 to
50°C; and the high produced amount of menthyl isova-
lerate was showed at a temperature of 20 to 60°C, and
preferably 30 to 50°C.
[0066] From the results of FIGS. 2F to 2G, the high
produced amount of menthone was shown at a temper-
ature of 60°C or more, preferably 60 to 70°C; and the
high produced amount of benzaldehyde was shown at a
temperature of 20°C or more, preferably 60°C or more,
and more preferably 60 to 70°C.
[0067] From the results of FIGS. 2H to 2J, the high
produced amounts of furfural, maltol, and methylpyrazine
were shown at a temperature of 60°C or more, and pref-
erably 60 to 70°C. In the flue-cured tobacco, the produc-
tion of furans and reductones was superior. Meanwhile,
in the Burley tobacco, the production of pyrazines was
superior.

Example 4: Effect of aging period under presence of al-
cohol

4-1. Aging step

[0068] One g of cut tobacco at a stage immediately
prior to a wrapping process of a cigarette was placed at
a temperature of 40°C in a temperature-controllable
closed vessel (glass screw vial: 5 mL) for various aging
periods. As the cut tobacco, Brazilian Burley tobacco and
Brazilian flue-cured tobacco were used. As the aging pe-
riod, 0 week, 1 week, 2 weeks, 4 weeks, 8 weeks, or 12
weeks was employed.
[0069] Before aging, ethanol of 2% by weight based
on cut tobacco was weighed by a syringe and added to
cut tobacco, and menthol of 1% by weight based on cut
tobacco was weighed in powder form and added to cut
tobacco. After the addition, the vessel was sealed, and
the cut tobacco in the vessel was sufficiently stirred to
uniformize the cut tobacco.

4-2. Analysis

[0070] An ester flavor component and a component
contributing to tobacco flavor and taste were analyzed
according to the method described in Example 1.

4-3. Results

[0071] The analysis results are shown in FIGS. 3A to
3E. In FIGS. 3A to 3E, black circles represent Burley
tobacco, and white circles represent flue-cured tobacco.
[0072] From the results of FIGS. 3A to 3B, the high
produced amount of ethyl crotonate was shown in the
case of an aging period of 5 weeks or more, and prefer-
ably 5 to 12 weeks; and the high produced amount of
ethyl palmitate was shown in the case of an aging period
of 1 to 5 weeks, and preferably 1 to 2 weeks.
[0073] From the results of FIGS. 3C to 3E, the high
produced amounts of menthyl formate, menthyl acetate,
and menthyl isovalerate were shown in the case of an
aging period of 1 week or more, and preferably 1 to 5
weeks.

Example 5: Effect of pH of cut tobacco under presence 
of alcohol

5-1. Aging step

[0074] In the present Example, cut tobacco at a stage
immediately prior to a wrapping process was used as a
material to prepare cut tobacco having various pH values.
Specifically, the pH was adjusted by spraying a prede-
termined amount of 1N sulfuric acid aqueous solution or
a 1N sodium hydroxide aqueous solution to the cut to-
bacco and uniformly mixing the cut tobacco.
[0075] One g of pH-adjusted cut tobacco was placed
and aged at a temperature of 40°C in a temperature-
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controllable closed vessel (glass screw vial: 5 mL) for 1
week. As the cut tobacco, Brazilian Burley tobacco and
Brazilian flue-cured tobacco were used. The pH of the
cut tobacco was set to 2 to 10.
[0076] Before aging, ethanol of 2% by weight based
on cut tobacco was weighed by a syringe and added to
pH-adjusted cut tobacco, and menthol of 1% by weight
based on cut tobacco was weighed in powder form and
added to pH-adjusted cut tobacco. After the addition, the
vessel was sealed, and the cut tobacco in the vessel was
sufficiently stirred to uniformize the cut tobacco.

5-2. Analysis

[0077] An ester flavor component and a component
contributing to tobacco flavor and taste were analyzed
according to the method described in Example 1.
[0078] The pH of the cut tobacco was obtained by add-
ing 10 mL of distilled water to 0.5 g of the cut tobacco,
performing shaking extraction of 200 rpm for 30 minutes,
and measuring pH of the obtained supernatant liquid by
a pH meter (Mettler Toledo).

5-3. Results

[0079] The analysis results are shown in FIGS. 4A to
4K. In FIGS. 4A to 4K, black circles represent Burley
tobacco, and white circles represent flue-cured tobacco.
[0080] From the results of FIGS. 4A to 4B, the high
produced amount of ethyl esters (ethyl palmitate, ethyl
linoleate) was shown when cut tobacco having a pH of
3 or less (preferably, a pH of 2 to 3) or a pH of 4 to 7 was
used.
[0081] From the results of FIGS. 4C to 4E, the high
produced amount of menthyl formate was shown when
cut tobacco having a pH of 3 or less (preferably, a pH of
2 to 3) was used; the high produced amounts of menthyl
acetate and menthyl isovalerate were shown when cut
tobacco having a pH of 3 or less (preferably, a pH of 2
to 3) or a pH of 4 to 7 was used.
[0082] From the results of FIGS. 4F to 4G, the high
produced amounts of menthone and benzaldehyde were
shown when cut tobacco having a pH of 4 or less (pref-
erably, a pH of 2 to 3) was used.
[0083] From the results of FIG. 4H, phytol showed a
tendency to be decomposed when cut tobacco having a
pH of 4 or less (preferably, a pH of 2 to 3) was used.
[0084] From the results of FIGS. 4I to 4K, the high pro-
duced amount of furfural was shown when cut tobacco
having a pH of 3 or less (preferably, a pH of 2 to 3) was
used; the high produced amount of maltol was shown
when cut tobacco having a pH of 5 or less (preferably, a
pH of 2 to 5) was used; the high produced amount of
methylpyrazine was shown when cut tobacco having a
pH of 7 or more (preferably, a pH of 7 to 9) was used. In
the flue-cured tobacco, the production of furans and re-
ductones was superior. Meanwhile, in the Burley tobac-
co, the production of pyrazines was superior.

Example 6: Effect of humidity conditioning of cut tobacco 
under presence of alcohol

6-1. Aging step

[0085] In the present Example, various predetermined
amounts of water were added to cut tobacco at a stage
immediately prior to a wrapping process of a cigarette by
spraying and uniformly mixing.
[0086] One g of water-added cut tobacco was placed
and aged at a temperature of 40°C in a temperature-
controllable closed vessel (glass screw vial: 5 mL) for 1
week. As the cut tobacco, Brazilian Burley tobacco and
Brazilian flue-cured tobacco were used. As the amount
of water to be added, 0 mL, 50 mL, 100 mL, and 200 mL
were employed based on 0.5 g of the cut tobacco.
[0087] Before aging, ethanol of 2% by weight based
on cut tobacco was weighed by a syringe and added to
water-added cut tobacco, and menthol of 1% by weight
based on cut tobacco was weighed in powder form and
added to water-added cut tobacco. After the addition, the
vessel was sealed, and the cut tobacco in the vessel was
sufficiently stirred to uniformize the cut tobacco.

6-2. Analysis

[0088] An ester flavor component was analyzed ac-
cording to the method described in Example 1.

6-3. Results

[0089] The analysis results are shown in FIGS. 5A to
5E. In FIGS. 5A to 5E, black circles represent Burley
tobacco, and white circles represent flue-cured tobacco.
[0090] From the results of FIGS. 5A to 5E, when water
was added to the flue-cured tobacco, the production of
ethyl palmitate and ethyl linoleate was inhibited, and the
changes in the production of the menthyl formate, men-
thyl acetate, and menthyl isovalerate were not observed.
Meanwhile, when water was added to the Burley tobacco,
the production of menthyl acetate and menthyl isovaler-
ate increased.

Example 7: Effect of alcohol concentration

7-1. Aging step

[0091] One g of cut tobacco at a stage immediately
prior to a wrapping process of a cigarette was placed and
aged at a temperature of 40°C in a temperature-control-
lable closed vessel (glass screw vial: 5 mL) for 1 week.
As the cut tobacco, Brazilian Burley tobacco and Brazil-
ian flue-cured tobacco were used.
[0092] Before aging, ethanol having various concen-
trations was weighed in a predetermined amount by a
syringe and added to cut tobacco, or alternatively men-
thol having various concentrations was weighed in a pre-
determined amount in powder form and added to cut to-
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bacco. After the addition, the vessel was sealed, and the
cut tobacco in the vessel was sufficiently stirred to uni-
formize the cut tobacco. As the ethanol concentration,
1% by weight, 2% by weight, 4% by weight, 10% by
weight, and 40% by weight were employed based on the
weight of the cut tobacco. As the menthol concentration,
0.4% by weight, 1% by weight, 4% by weight, and 10%
by weight were employed based on the weight of the cut
tobacco.

7-2. Analysis

[0093] An ester flavor component was analyzed ac-
cording to the method described in Example 1.

7-3. Results

[0094] The analysis results are shown in FIGS. 6A to
6D. In FIGS. 6A to 6D, black circles represent Burley
tobacco, and white circles represent flue-cured tobacco.
[0095] From the results of FIGS. 6A to 6D, when eth-
anol was added as a substrate in an amount of 1 to 5%
by weight, and more preferably 2 to 4% by weight to the
cut tobacco, the produced amounts of ethyl palmitate and
ethyl linoleate significantly increased. When menthol was
added as a substrate in an amount of 4 to 10% by weight
to the cut tobacco, the produced amounts of menthyl for-
mate and menthyl acetate significantly increased.

Example 8: Effect of addition of polyol

Example 8-A: Effect of addition of polyol prior to aging

8-A1. Polyol addition and subsequent aging

[0096] An aqueous solution containing glycerin and
propylene glycol at a ratio of 4:1 was added to cut tobacco
at a stage immediately prior to a wrapping process of a
cigarette by spraying and uniformly mixing, its humidity
was conditioned in a conditioning chamber (22°C, 4 days)
to prepare cut tobacco. The addition amounts of glycerin
and propylene glycol to the cut tobacco were set to 2%
by weight and 0.5% by weight, respectively. Further, a
menthol/ethanol solution (corresponding to ethanol of
2% by weight and menthol of 1% by weight based on cut
tobacco) was added to the cut tobacco by syringe injec-
tion.
[0097] One g of the cut tobacco treated as described
above was placed and aged at a temperature of 40°C in
a temperature-controllable closed vessel (glass screw
vial: 5 mL) for 1 week. As the cut tobacco, Brazilian Burley
tobacco and Brazilian flue-cured tobacco were used.

8-A2. Analysis

[0098] An ester flavor component was analyzed ac-
cording to the method described in Example 1.

8-A3. Results

[0099] The analysis results are shown in FIGS. 7A to
7M. FIGS. 7A to 7M show, in order from the left, the fol-
lowing cases:

a case where a polyol (glycerin and propylene glycol)
was not added to the flue-cured tobacco (-);
a case where a polyol (glycerin and propylene glycol)
was added to the flue-cured tobacco (+);
a case where a polyol (glycerin and propylene glycol)
was not added to the Burley tobacco (-); and
a case where a polyol (glycerin and propylene glycol)
was added to the Burley tobacco (+).

[0100] In both the flue-cured tobacco and Burley to-
bacco, it was shown that the production of various esters
was more or less inhibited by adding the polyol.

Example 8-B: Effect of addition of polyol after aging for 
1 week

8-B1. Aging and subsequent additional aging under poly-
ol addition conditions

[0101] One g of cut tobacco at a stage immediately
prior to a wrapping process of a cigarette was weighed
in a screw vial and an SPME vial. Ethanol, menthol, or
benzyl alcohol of 1% by weight was added thereto. Eth-
anol and benzyl alcohol were weighed in a predetermined
amount by a syringe, and menthol was weighed in a pre-
determined amount in powder form. After the addition,
the vial was sealed, and the cut tobacco in the vial was
sufficiently stirred to uniformize the cut tobacco.
[0102] One g of the cut tobacco treated as described
above was placed and aged at a temperature of 40°C for
1 week. After that, propylene glycol was added to a screw
vial and SPME vial containing the aged cut tobacco by
syringe injection. Further, the cut tobacco was placed
and aged at a temperature of 40°C for 1 week. The ad-
dition concentration of propylene glycol was set to 0, 0.5,
1, 2, and 5% by weight. As the cut tobacco, Brazilian flue-
cured tobacco was used.

8-B2. Analysis

[0103] An ester flavor component was analyzed ac-
cording to the method described in Example 1.

8-B3. Results

[0104] Graphs of FIGS. 8A to 8L show, in order from
the left, the analysis results of the following cut tobacco:

cut tobacco which was not aged (0-week control
(CTL-OW));
1-week aged cut tobacco which was aged only for
the first 1 week (1W);
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2-week aged cut tobacco which was further aged for
1 week without adding propylene glycol after aging
for 1 week (PG0-2W);
2-week aged cut tobacco which was further aged for
1 week with 0.5% by weight of propylene glycol add-
ed after aging for 1 week (PG0.5-2W);
2-week aged cut tobacco which was further aged for
1 week with 1% by weight of propylene glycol added
after aging for 1 week (PG1-2W);
2-week aged cut tobacco which was further aged for
1 week with 2% by weight of propylene glycol added
after aging for 1 week (PG2-2W); and
2-week aged cut tobacco which was further aged for
1 week with 5% by weight of propylene glycol added
after aging for 1 week (PG5-2W).

[0105] FIGS. 8A to 8D show the production of ethyl
esters of various long-chain fatty acids in the aging treat-
ment of the cut tobacco to which 1% by weight of ethanol
was added as a substrate. In FIGS. 8A to 8D, the pro-
duced amounts of the various ethyl esters decreased in
the 2-week aged cut tobacco (PG0-2W) as compared
with the 1-week aged cut tobacco (1W). This corresponds
to the tendency of the change with time shown in FIG.
3B. In the 2-week aged cut tobacco (PG0.5-2W,
PG1-2W, PG2-2W, and PG5-2W) to which propylene gly-
col was added, the produced amount of the esters was
less than that of the 2-week aged cut tobacco (PG0-2W)
to which propylene glycol was not add, irrespective of
the concentration of propylene glycol. The ester produc-
tion reaction showed a tendency to be inhibited by adding
propylene glycol.
[0106] FIGS. 8E to 8G show the production of menthyl
esters of various short-chain fatty acids in the aging treat-
ment of the cut tobacco to which 1% by weight of menthol
was added as a substrate. In FIGS. 8E to 8G, the pro-
duced amounts of the various menthyl esters increased
in the 2-week aged cut tobacco (PG0-2W) as compared
with the 1-week aged cut tobacco (1W). This corresponds
to the tendency of the change with time shown in FIGS.
3C to 3E. In the 2-week aged cut tobacco (PG0.5-2W,
PG1-2W, PG2-2W, and PG5-2W) to which propylene gly-
col was added, the produced amount of the esters was
less than that of the 2-week aged cut tobacco (PG0-2W)
to which propylene glycol was not added, irrespective of
the concentration of propylene glycol. The ester produc-
tion reaction showed a tendency to be inhibited by adding
propylene glycol.
[0107] FIGS. 8H to 8J show the production of ethyl
esters of various short-chain fatty acids in the aging treat-
ment of the cut tobacco to which 1% by weight of ethanol
was added as a substrate. In FIGS. 8H to 8J, the pro-
duced amounts of the various ethyl esters increased in
the 2-week aged cut tobacco (PG0-2W) as compared
with the 1-week aged cut tobacco (1W). This corresponds
to the tendency of the change with time shown in FIG.
3A. In the 2-week aged cut tobacco (PG0.5-2W,
PG1-2W, PG2-2W, and PG5-2W) to which propylene gly-

col was added, the produced amount of the esters was
less than that of the 2-week aged cut tobacco (PG0-2W)
to which propylene glycol was not added, irrespective of
the concentration of propylene glycol. The ester produc-
tion reaction showed a tendency to be inhibited by adding
propylene glycol.
[0108] FIG. 8K shows the production of benzyl acetate
in the aging treatment of the cut tobacco to which 1% by
weight of benzyl alcohol was added as a substrate. In
FIG. 8K, the produced amount of benzyl acetate in the
1-week aged cut tobacco (1W) was almost equal to that
of the 2-week aged cut tobacco (PG0-2W). Further, there
was not much different between the above produced
amount and those of the 2-week aged cut tobacco
(PG0.5-2W, PG1-2W, PG2-2W, and PG5-2W) to which
propylene glycol was added. However, as the addition
concentration of propylene glycol increased, the ester
production reaction showed a tendency to be slightly in-
hibited.
[0109] FIG. 8L shows the production of phenethyl ac-
etate in the aging treatment of the cut tobacco to which
an alcohol was not added. The produced amount of
phenethyl acetate in the 1-week aged cut tobacco (1W)
was almost equal to that of the 2-week aged cut tobacco
(PG0-2W). Further, there was not much different be-
tween the above produced amount and those of the 2-
week aged cut tobacco (PG0.5-2W, PG1-2W, PG2-2W,
and PG5-2W) to which propylene glycol was added.
However, as the addition concentration of propylene gly-
col increased, the ester production reaction showed a
tendency to be slightly inhibited.
[0110] From the above results, the production of vari-
ous esters showed a tendency to be much or less inhib-
ited by adding the polyol.

Example 9: Production of flavor component in the case 
where various alcohols were added and then aging is 
performed

9-1. Aging step

[0111] One g of cut tobacco to which various alcohols
were added before aging was placed and aged at 40°C
in a temperature-controllable closed vessel (glass screw
vial: 5 mL) for 1 week. As the cut tobacco, Brazilian flue-
cured tobacco was used. Cut tobacco to which alcohol
was not added was used as the control.
[0112] The kinds and addition concentrations of the
added alcohols are shown below.

2% by weight of isobutyl alcohol
2% by weight of n-butanol
2% by weight of isoamyl alcohol
2% by weight of n-hexanol
2% by weight of propylene glycol
2% by weight of benzyl alcohol

23 24 



EP 2 798 966 A1

14

5

10

15

20

25

30

35

40

45

50

55

9-2. Analysis

[0113] An ester flavor component was analyzed ac-
cording to the method described in Example 1.

9-3. Results

[0114] Dichloromethane extraction-GCMS and
SPME-GCMS chromatograms of the aged cut tobacco
samples to which various alcohols were added were
shown in FIG. 9. The production of the ester correspond-
ing to the kinds of the added alcohols was confirmed.
[0115] In FIG. 9, "C1" represents formate ester; "C2"
represents acetate ester; "C5" represents valerate ester;
and "C6" represents hexanoate ester.

Example 10: Production of flavor component in the case 
where various acids and ethanol are added and then ag-
ing is performed

10-1. Aging step

[0116] Various acids and ethanol were added before
aging, and the cut tobacco was aged as in Example 9.
The kinds and addition concentrations of the added ac-
ids, and the addition concentrations of ethanol are shown
below. The following addition concentrations are repre-
sented by % by weight based on the cut tobacco.

1% by weight of isovaleric acid + 1% by weight of
ethanol
1% by weight of 3-methylvaleric acid + 1% by weight
of ethanol
1% by weight of n-hexanoic acid + 1% by weight of
ethanol
1% by weight of n-octanoic acid + 1% by weight of
ethanol

10-2. Analysis

[0117] An ester flavor component was analyzed ac-
cording to the method described in Example 1.

10-3. Results

[0118] The SPME-GCMS chromatograms of the aged
cut tobacco samples to which various acids and ethanol
were added were shown in FIG. 10. The production of
an ethyl ester corresponding to the added acid was con-
firmed.
[0119] In FIG. 10, when isovaleric acid and ethanol
were added, the production of ethyl isovalerate was con-
firmed; when 3-methylvaleric acid and ethanol were add-
ed, the production of ethyl 3-methylvalerate was con-
firmed; when n-hexanoic acid and ethanol were added,
the production of ethyl n-hexanoate was confirmed; and
when n-octanoic acid and ethanol were added, the pro-
duction of ethyl n-octanoate was confirmed.

Example 11: Production of flavor component in the case 
where essential oil or extract flavor is added and then 
aging is performed

11-1. Aging step

[0120] Various essential oils or extract flavors were
added before aging, and cut tobacco was aged as in Ex-
ample 9. The kinds and addition concentrations of the
added essential oils or extract flavors are shown below.
The following addition concentrations are represented
by % by weight based on the cut tobacco.

1% by weight of Cinnamon leaf oil
1% by weight of Rosemary oil
1% by weight of Peppermint oil
1% by weight of Spearmint oil
1% by weight of St. John’s bread extract
1% by weight of Licorice extract

11-2. Analysis

[0121] An ester flavor component was analyzed ac-
cording to the method described in Example 1.

11-3. Results

[0122] Dichloromethane extraction-GCMS and
SPME-GCMS chromatograms of the aged cut tobacco
samples to which various essential oils or extract flavors
were added were shown in FIGS. 11A and 11B. The pro-
duction of various esters was confirmed based on the
composition of alcohols and acids contained in the added
essential oil or extract flavor. This result showed that cut
tobacco having the composition of various esters was
obtained by adding various essential oils and extract fla-
vors.
[0123] In FIG. 11A, "C14" represents ethyl myristate;
"C16" represents ethyl palmitate; and "C18" represents
ethyl stearate. In FIG. 11B, "C2" represents ethyl acetate;
"C5" represents ethyl valerate; and "C6" represents ethyl
hexanoate.

Example 12: Organoleptic evaluation of snuff

12-1. Preparation of organoleptic evaluation sample and 
evaluation method

[0124] Before aging, a menthol/ethanol solution (cor-
responding to ethanol of 2% by weight and menthol of
1% by weight based on cut tobacco) was added to cut
tobacco by syringe injection. One g of the obtained cut
tobacco was placed and aged at 40°C in a temperature-
controllable closed vessel (glass screw vial: 5 mL) for 1
week. As the cut tobacco, Malawian flue-cured tobacco,
Japanese Burley tobacco, and Greek Oriental tobacco
were used.
[0125] A propylene tube (ϕ 8 mm i.d.) was filled with
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0.2 g of the aged cut tobacco. Both ends were covered
with acetate filters having a width of 4 mm. A rubber heat-
er was wound around the outside of the propylene tube,
and it was heated to 40°C to be used as a smoking eval-
uation sample.
[0126] An expert panel of five judges test-smoked the
smoking evaluation sample for the organoleptic evalua-
tion, and evaluated the differences in flavors, tastes, and
somatic sensations according to the difference among
tobacco raw materials.

12-2. Results

[0127] The results of the organoleptic evaluation are
described below. The enriched flavor and taste experi-
enced by the panels in the smoking evaluation sample
as compared with control (a smoking evaluation sample
using cut tobacco subjected to no aging treatment) are
described below.

(1) Malawian flue-cured tobacco

[0128] Strong fruit and herb-like flavors, strong sweet
flavor, and cigarette-like smoking sensation.
[0129] Clear and cold menthol feeling having less stim-
ulus.

(2) Japanese Burley tobacco

[0130] Strong dried fruit and wine-like flavors, and
strong sweet flavor.
[0131] Raw flavor unique to Japanese Burley leaf re-
mains, but it is weak.

(3) Greek Oriental tobacco

[0132] Strong floral sweet, strong smoking sensation,
and strong cold sense of menthol.
[0133] Stimulus is weak. Green herbal flavor of Orien-
tal tobacco remains, but it is weak.

Example 13: Organoleptic evaluation of cigarette

13-1. Preparation of organoleptic evaluation sample and 
evaluation method

[0134] Cut tobacco was aged as in Example 10 to pre-
pare cut tobacco. Cut tobacco of Seven Stars Lights Men-
thol which was not flavored after cutting was extracted
from a rolled cigarette paper, and it was filled with 800
mg of the above aged cut tobacco, to be used as a smok-
ing evaluation cigarette.
[0135] An expert panel of five judges test-smoked the
cigarette sample, and evaluated the difference in exterior
aroma and smoking taste according to the difference
among tobacco raw materials.

13-2. Results

[0136] The results of organoleptic evaluation are de-
scribed below. The enriched flavor and taste experienced
by the panels in the smoking evaluation sample as com-
pared with control (a smoking evaluation sample using
cut tobacco subjected to no aging treatment) are de-
scribed below.

1) Flue-cured tobacco

[0137]

Exterior aroma: strong wine and Rum-like aroma.
Smoking taste: extremely fine and soft smoke qual-
ity, fruity sweet flavor.
Strong and lasting cold sense of menthol, and sali-
vation effect.
Weak stimulus.

2) Burley tobacco

[0138]

Exterior aroma: aged Raisin-like, brandy tone fruity
aroma.
Smoking taste: dried fruit-like sweet flavor, Burley-
like flavor, weak menthol sense.

(3) Oriental tobacco

[0139]

Exterior aroma: strong Rum and raisin-like aroma,
and Oriental tobacco-like green herbal aroma.
Weak smell of acid involving fermentation feeling
unique to Oriental tobacco.
Smoking taste: Rum and raisin-like flavor, weak
smell of fermentation, salivation effect, and slightly
strong stimulus.

[0140] As described above, the present invention has
been described according to various embodiments and
Examples. However, the present invention is not limited
to these embodiments and Examples. The present in-
ventors have first found the technique of controlling the
ester flavor component and the component contributing
to tobacco flavor and taste by the aging treatment of the
cut tobacco, and the technique creates cut tobacco hav-
ing the intended tobacco flavor and taste feature by
changing the content components contained in the cut
tobacco, the additive such as alcohol or acid, and the
aging treatment conditions. It goes without saying that
the tobacco variety or the natural tobacco material con-
taining the tobacco variety used in the Examples, and
the additive such as ethanol and menthol used in the
Examples can be applied to the present invention. Gen-
eral natural tobacco materials and general flavor addi-
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tives including alcohol and acid may be also widely ap-
plied to the present invention.

Claims

1. A method for preparing a tobacco material, charac-
terized by comprising:

a step of aging cut tobacco, which is to be used
in manufacture of a tobacco product immediate-
ly thereafter, under a sealed condition in an at-
mospheric environment; and
a step of adding a polyol to the cut tobacco after
the aging step.

2. The method according to claim 1, characterized in
that the aging step is performed in the presence of
at least one additive selected from an alcohol, an
acid, an essential oil, and an extract flavor.

3. The method according to claim 1 or 2, characterized
in that the cut tobacco is aged at a temperature rang-
ing from room temperature to 70°C in the aging step.

4. The method according to claim 1 or 2, characterized
in that the cut tobacco is aged over the period rang-
ing from 1 week to 3 months in the aging step.

5. The method according to claim 1 or 2, characterized
in that the cut tobacco has a pH of 2 to 8 in the aging
step.

6. The method according to claim 2, characterized in
that the additive is an alcohol, and the alcohol is at
least one selected from ethanol, menthol, benzyl al-
cohol, isobutyl alcohol, n-butanol, isoamyl alcohol,
and n-hexanol.

7. The method according to claim 2, characterized in
that the additive is an acid, and the acid is at least
one selected from isobutyric acid, 3-methylbutyric
acid, n-hexanoic acid, and octanoic acid.

8. The method according to claim 2, characterized in
that the additive is an essential oil or an extract fla-
vor, and the essential oil or the extract flavor is at
least one selected from Rum, Peppermint oil, Spear-
mint oil, Japanese peppermint oil, Rosemary oil,
Licorice extract, St. John’s bread extract, and cocoa.

9. The method according to claim 2, characterized in
that the additive is an alcohol, and the alcohol is
added in an amount of 0.4 to 10% by weight based
on the cut tobacco.

10. A tobacco product comprising a tobacco material
prepared by the method according to any one of

claims 1 to 9.

29 30 



EP 2 798 966 A1

17



EP 2 798 966 A1

18



EP 2 798 966 A1

19



EP 2 798 966 A1

20



EP 2 798 966 A1

21



EP 2 798 966 A1

22



EP 2 798 966 A1

23



EP 2 798 966 A1

24



EP 2 798 966 A1

25



EP 2 798 966 A1

26



EP 2 798 966 A1

27



EP 2 798 966 A1

28



EP 2 798 966 A1

29



EP 2 798 966 A1

30



EP 2 798 966 A1

31



EP 2 798 966 A1

32



EP 2 798 966 A1

33



EP 2 798 966 A1

34



EP 2 798 966 A1

35



EP 2 798 966 A1

36



EP 2 798 966 A1

37



EP 2 798 966 A1

38



EP 2 798 966 A1

39



EP 2 798 966 A1

40



EP 2 798 966 A1

41



EP 2 798 966 A1

42



EP 2 798 966 A1

43



EP 2 798 966 A1

44



EP 2 798 966 A1

45



EP 2 798 966 A1

46



EP 2 798 966 A1

47

5

10

15

20

25

30

35

40

45

50

55



EP 2 798 966 A1

48

5

10

15

20

25

30

35

40

45

50

55



EP 2 798 966 A1

49

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 56051976 A [0003]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

