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(57) Provided is a technique for increasing an
amount of solanone in a tobacco leaf. A method for
increasing an amount of solanone in a tobacco leaf in
accordance with an embodiment of the presentinvention

includes a heating step of heating a tobacco leaf for not
less than 30 minutes at a temperature of not lower than
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Description
Technical Field

[0001] The present invention relates to a method for
increasing an amount of solanone in a tobacco leaf, a
method for producing a tobacco material, and a method
for extracting solanone.

Background Art

[0002] Solanoneis atype of unsaturated ketone and is
one of aroma components contained in a tobacco plant.
Solanone contained in a tobacco leaf is known to have
effects such as improving a mouth-feel of tobacco smoke.
[0003] Inordertoincrease an amountof solanonein a
tobacco leaf, studies have been conducted with focus on
a curing technique. Non-patent Literature 1 discloses
such a method, specifically, a method of air curing a
tobacco leaf under conditions ranging from 20°C in tem-
perature and 90% in humidity to 35°C in temperature and
70% in humidity.

Citation List
[Non-patent Literatures]

[0004] [Non-patent Literature 1]

IIDA, Bunkichietal. Changes in Chemical Composition of
Burley Variety during Curing (Part 2) Factors in Produc-
tion of Solanone and Norsolanadione. Tobacco Leaf
Study. 1997, vol. 132, pp. 79-89

Summary of Invention
Technical Problem

[0005] However, a method capable of further increas-
ing an amount of solanone in a tobacco leaf is yet to be
established. A technique for increasing an amount of
solanone in a tobacco leaf is therefore still awaited.
[0006] Itis an object of an aspect of the present inven-
tion to provide a technique for increasing an amount of
solanone in a tobacco leaf.

Solution to Problem

[0007] The inventors of the present invention found,
through diligent study, that heating a tobacco leaf under
predetermined conditions makes it possible to increase
an amount of solanone in the tobacco leaf, and conse-
quently completed the present invention.

[0008] In order to attain the object, a method for in-
creasing an amount of solanone in a tobacco leaf in
accordance with an aspect of the present invention in-
cludes a heating step of heating a tobacco leaffor not less
than 30 minutes at a temperature of not lower than 80°C
in the presence of water.
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[0009] A method for producing a tobacco material in
accordance with an aspect of the present invention in-
cludes: a heating step of heating a tobacco leaf for not
less than 30 minutes at a temperature of not lower than
80°C in the presence of water; and a curing step of
subjecting, to a curing treatment, the tobacco leaf which
has been subjected to the heating step.

[0010] Amethod forextracting solanonein accordance
with an aspect of the present invention includes: a heat-
ing step of heating a tobacco leaf for not less than 30
minutes at a temperature of not lower than 80°C in the
presence of water; and an extraction step of extracting
solanone from the tobacco leaf which has been subjected
to the heating step.

Advantageous Effects of Invention

[0011] According to an aspect of the presentinvention,
it is possible to increase an amount of solanone in a
tobacco leaf.

Brief Description of Drawings
[0012]

Fig. 1 is a diagram showing amounts of solanone
contained in cured leaves which have been heated
for various heat treatment times.

Fig. 2 is a diagram showing amounts of solanone
contained in heated fresh leaves of various tobacco
varieties.

Fig. 3 is a diagram showing amounts of solanone
containedin cured leaves which have been heated at
various temperatures.

Fig. 4 is a diagram showing amounts of solanone
contained in cured leaves which have been heated
by various heating methods.

Fig. 5 is a diagram showing amounts of -damasce-
none and 3-oxo-o-ionol contained in a cured leaf
which has been heated.

Description of Embodiments

[1. Method for increasing amount of solanone in tobacco
leaf]

[0013] A method for increasing an amount of solanone
in a tobacco leaf in accordance with an aspect of the
present invention (hereinafter, simply referred to as "in-
creasing method") includes a heating step of heating a
tobacco leaffor notless than 30 minutes at a temperature
of not lower than 80°C in the presence of water. This
configuration makes it possible to increase an amount of
solanone contained in a tobacco leaf.

<Increase in amount of solanone in tobacco leaf>

[0014] In the present specification, an "increase in



3 EP 4 480 327 A1 4

amount of solanone in a tobacco leaf" means that an
amount of solanone is preferably not less than two times,
more preferably not less than three times, even more
preferably not less than four times, and particularly pre-
ferably not less than five times that of an amount of
solanone in a tobacco leaf that has not been subjected
to a heating step. An increase in amount of solanone can
be confirmed by a known method that can quantify so-
lanone. For example, solanone in a tobacco leaf can be
extracted with use of an organic solvent such as hexane,
and an amount of the solanone can be measured with use
of a gas chromatography mass spectrometer.

<Heating step>

[0015] The heating step is a step of heating a tobacco
leaf for not less than 30 minutes at a temperature of not
lower than 80°C in the presence of water.

[0016] Intheincreasing method in accordance with an
aspect of the present invention, it is only necessary that
the tobacco leaf be a leaf harvested from a tobacco plant,
and the tobacco plant is not limited to a specific type.
However, the tobacco plant is preferably Nicotiana taba-
cum. Further, the tobacco plant can be of any variety such
as (i) acultivar such as flue-cured variety or Burley variety
or (ii) a local variety.

[0017] The state of a tobacco leaf to be heated is not
particularly limited. For example, the tobacco leaf can be
a fresh leaf, or can be a cured leaf. The tobacco leaf can
also be a leaf that has been stored for a predetermined
period, an aged leaf, or the like. In a case where the
tobacco leaf is a fresh leaf, it is sufficient to carry out
curing only once after carrying out the increasing method
in accordance with an aspect of the present invention.
This makes it possible to save time and cost. Thus, from
the viewpoint of reducing cost, the tobacco leaf is pre-
ferably a fresh leaf. From the viewpoint of preservability,
the tobacco leaf is preferably a cured leaf. In the present
specification, a "fresh leaf" means aleafthat has not been
cured after being harvested from a tobacco plant, and a
"cured leaf" means a leaf that has been cured after being
harvested from a tobacco plant. In a case where a to-
bacco leafis cured, stored, or aged, the curing, storing, or
aging can be carried out by a known method.

[0018] The form of a tobacco leaf to be heated is not
particularly limited. Examples of the form of a tobacco leaf
include cut fillers, powder, sheets, stems, and granules
as well as the tobacco leaf itself. A tobacco leaf can be
made into such a form by a known method.

[0019] In the present specification, "in the presence of
water" means any state in which sufficient water is pre-
sent on the surface of a tobacco leaf. Examples of such a
state include a state in which steam is sufficiently in
contact with the surface of a tobacco leaf, a state in which
the surface of a tobacco leaf is wet, and a state in which a
tobacco leaf is present in water. Such a state can be
achieve, for example, by a method such as: immersing a
tobacco leaf in water; adding water to a tobacco leaf;
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putting a tobacco leaf in a space filled with steam ob-
tained by boiling water; or (i) immersing a tobacco leaf in
water or adding water to a tobacco leaf and (ii) putting the
tobacco leaf in a space filled with steam obtained by
boiling water. The form of the water can be steam, liquid,
or a state in which steam and a liquid coexist. From the
viewpoint of preventing an escape of a component in a
tobacco leaf, the water is preferably steam, and a state in
which the steam is sufficiently in contact with the surface
of the tobacco leaf is preferable. Hereinafter, a tobacco
leafthat has been subjected to the heating stepandisina
state where water is present on the surface of the tobacco
leaf is also referred to as a "tobacco leaf sample”.
[0020] Atobaccoleaf sample can have a water content
of not less than 50%, not less than 60%, not less than
70%, not less than 80%, or not less than 90%. In the
present specification, a "water content of a tobacco leaf
sample" means a total of (ia) an amount of water con-
tained in the tobacco leaf and (ii) a weight of water used in
immersion of the tobacco leaf, water added to the tobac-
co leaf, or water adhering to the surface of the tobacco
leaf, relative to a total of (i) a weight of the tobacco leaf and
(ii) a weight of water used in immersion of the tobacco
leaf, water added to the tobacco leaf, or water adhering to
the surface of the tobacco leaf. An amount of water
contained in a tobacco leaf can be calculated by a known
method.

[0021] In the heating step, in a case where a tobacco
leaf is immersed in water or water is added to a tobacco
leaf, amass ratio of the tobacco leaf to the water (tobacco
leaf/water) can be not less than 1/25 and not more than
1/2. Thisrange s preferable because, in a case where the
mass ratio is in this range, water can always be in contact
with the surface of the tobacco leaf during the heating.
[0022] A heating temperature in the heating step is not
lower than 80°C, preferably not lower than 90°C, and
more preferably notlower than 95°C. In a case where the
tobacco leaf is a fresh leaf, the heating temperature is
preferably not higher than 150°C, and more preferably
not higherthan 120°C. In a case where the tobacco leafis
a cured leaf, the heating temperature is preferably not
higher than 150°C, more preferably not higher than
120°C, and even more preferably not higher than
100°C. In a case where the tobacco leaf is a cured leaf,
the heating temperature can preferably be 100°C or not
higher than 100°C. Also in a case where the tobacco leaf
is a fresh leaf, the heating temperature can preferably be
100°C or not higher than 100°C but can also be not lower
than 100°C. In a case where the heating temperatureisin
such arange, it is possible to further increase an amount
of solanone in a tobacco leaf. In the present specification,
the heating temperature indicates a set temperature of a
heating device or the like, but during the heating time, the
tobacco leaf itself reaches a temperature hardly different
from the set temperature. As such, a "heating tempera-
ture" in the present specification means a temperature at
which the tobacco leaf is heated.

[0023] In a case where a tobacco leaf is heated at a
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temperature of not lower than 80°C and not higher than
100°C, it is preferable that the tobacco leaf be heated
under atmospheric pressure, from the viewpoint of
achieving safety and cost reduction without the need of
a special device. It is also preferable to heat the tobacco
leaf under a condition where oxygen is always present.
"Under a condition where oxygen is always present"
refers to a state in the heating step in which oxygen is
in contact with the tobacco leaf or with water which is in
contact with the tobacco leaf. For example, the tobacco
leaf can be heated in an open system in an air atmo-
sphere, or can be heated in a closed system while oxygen
is added thereto. Note thatin the present specification, "in
an air atmosphere" means that the heating is carried out
in an open system.

[0024] To heatthe tobacco leaf atatemperature higher
than 100°C, a known method can be used to achieve a
temperature higher than 100°C. Examples of a method of
achieving a temperature higher than 100°C include a
method in which heating is carried out under pressure
in a closed system.

[0025] Aheatingtimeinthe heatingstepisnotlessthan
30 minutes and preferably not less than 40 minutes. In a
case where the heating time is in such a range, it is
possible to further increase an amount of solanone in a
tobacco leaf. Further, from the viewpoint of maintaining a
high solanone content, the heating time is preferably not
more than 120 minutes and more preferably not more
than 100 minutes.

[0026] Intheincreasing method in accordance with an
aspectofthe presentinvention, a method of heating is not
particularly limited provided that a desired heating tem-
perature is achieved in a state where sufficient water can
be present on the surface of the tobacco leaf. Examples
of the method of heating include a method in which a
tobacco leaf putin a suitable container is heated with use
of a hot water bath, a curing oven, a steamer, an incu-
bator, orthelike. In a case where a tobacco leaf and water
are added to a container and heated, it is preferable to put
a lid lightly on the container when heating, in order to
prevent water from evaporating out of the container. In a
case where (i) a tobacco leaf is immersed in water or
water is added to a tobacco leaf and (ii) the tobacco leaf is
putin a space filled with steam and is heated, water may
be added to and evaporated from, for example, a contain-
er that is different from the container in which the tobacco
leaf and the water are put.

[0027] Intheincreasing method in accordance with an
aspect of the present invention, a tobacco leaf may be
stirred with use of, for example, a blade and vibration in
order for the surface of the tobacco leaf to be efficiently in
contact with water and oxygen.

<Another step>
[0028] The increasing method in accordance with an

aspect of the present invention can include another step
either before or after the heating step. The another stepis
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not particularly limited provided that an effect of the
present invention is not compromised. Examples of the
step carried out before the heating step include an ad-
justment step of adjusting the tobacco leaf to be in a
desired state and form. Examples of the step carried out
after the heating step include a curing step of subjecting,
to a curing treatment, the tobacco leaf which has been
subjected to the heating step.

[0029] As described above, a tobacco leaf that has
been subjected to the above-described increasing meth-
od is a tobacco leaf having an increased amount of
solanone. As such, atobacco product produced by using,
as a material, a tobacco leaf that has been subjected to
the above-described increasing method provides tobac-
co smoke having an improved mouth-feel. Therefore, a
tobacco leaf that has been subjected to the above-de-
scribed increasing method is suitably used as a material
for a tobacco product.

[2. Method for producing tobacco material]

[0030] A method for producing a tobacco material in
accordance with an aspect of the presentinvention (here-
inafter, simply referred to as "production method") in-
cludes: a heating step of heating a tobacco leaf for not
less than 30 minutes at a temperature of not lower than
80°C in the presence of water; and a curing step of
subjecting, to a curing treatment, the tobacco leaf which
has been subjected to the heating step. This configura-
tion increases an amount of solanone in the tobacco leaf
and makes it possible to produce a tobacco material
having a high solanone content.

[0031] In the present specification, "tobacco material"
means a tobacco leafin the meaning of a material used in
production of a tobacco product. The form of a tobacco
material can be the same as the above-described form of
a tobacco leaf.

[0032] Further, the production method in accordance
with an aspect of the present invention makes it possible
to alsoincrease otheraroma and taste componentsin the
tobacco leaf. Examples of such aroma and taste compo-
nents include B-damascenone, 3-oxo-a-ionol, and blu-
menol C. Thus, the production method in accordance
with an aspect of the present invention makes it possible
to produce a tobacco material thatis increased notonly in
amount of solanone but also in amounts of other aroma
and taste components and thus is rich in various aroma
and taste components.

<Heating step>

[0033] The heating step is as described above on the
heating step in [1. Method for increasing amount of
solanone in tobacco leaf].

<Curing step>

[0034] The curing step is a step of subjecting, to a
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curing treatment, a tobacco leaf which has been sub-
jected to the heating step. Since solanone is present on
the surface of the leaf, it is expected that solanone in the
tobacco leaf is absorbed, though in a very small amount,
by water adhering to the surface of the tobacco leaf. As
such, leaving the water adhering to the surface of the
tobacco leaf risks a decrease in amount of solanone in
the tobacco leaf. By including the curing step, it is pos-
sible to reduce an escape of solanone from the tobacco
leafin which the amount of solanone has beenincreased,
and to thereby produce a tobacco material maintaining a
high solanone content. The curing treatment can be
carried out by a known method in accordance with a
state and form of the tobacco leaf subjected to the heating
step. Examples of a curing method carried out in a case
where a fresh leaf is subjected to the heating step in the
form of a tobacco leaf itself include, but are not limited to,
air curing, fire curing, flue curing, and sun curing. The air
curing involves, but is not limited to, hanging a tobacco
leaf in a well-ventilated barn and airing the tobacco leaf
for 4 to 8 weeks to cure the tobacco leaf. The fire curing
involves hanging a tobacco leaf in a large barn and heat-
curing the tobacco leaf by fire continuously or intermit-
tently for 3 days to 10 weeks depending on the step and
the tobacco leaf. The flue curing involves hanging tobac-
coleaves arrangedin arow inacuring shed and gradually
increasing the temperature, typically over a span of ap-
proximately 1 week, to cure the tobacco leaves. The sun
curing involves curing a tobacco leaf under the sun.

<Another step>

[0035] The production method in accordance with an
aspect of the present invention can include another step
either (i) before the heating step, (ii) between the heating
step and the curing step, or (iii) after the curing step. The
another step is not particularly limited provided that an
effect of the present invention is not compromised. Ex-
amples of the step carried out before the heating step
include an adjustment step of adjusting the tobacco leaf
to be in a desired state and form. Examples of the step
carried out after the curing step include a processing step
of processing the tobacco leaf into a form of a desired
tobacco material. As such, in the production method in
accordance with an aspect of the present invention, a
tobacco leaf that has been subjected to the curing step
can be used as a tobacco material, or a tobacco leaf that
has been further subjected to a processing treatment can
be used as a tobacco material.

[0036] Thus, the production method described above
makes it possible to obtain a tobacco material having a
high solanone content. The tobacco material obtained by
the production method in accordance with an aspect of
the present invention can be used in production of any
tobacco product. For example, the tobacco material can
be used for producing (i) a smoking product such as heat-
not-burn tobacco, a paper-wrapped cigarette, a cigar,
and pipe smoking tobacco and (ii) a smokeless tobacco
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product such as snuff tobacco and chewing tobacco.
[3. Method for extracting solanone]

[0037] Amethod forextracting solanonein accordance
with an aspect of the present invention (hereinafter,
simply referred to as "extraction method") includes: a
heating step of heating a tobacco leaf for not less than
30 minutes at a temperature of not lower than 80°C in the
presence of water; and an extraction step of extracting
solanone from the tobacco leaf which has been subjected
to the heating step. According to this configuration, ex-
traction is carried out from a tobacco leaf in which an
amount of solanone has been increased. This makes it
possible to extract a greater amount of solanone in
comparison to solanone obtained by a conventional
method.

<Heating step>

[0038] The heating step is as described above on the
heating step in [1. Method for increasing amount of
solanone in tobacco leaf].

<Extraction step>

[0039] The extraction step is a step of extracting sola-
none from a tobacco leaf which has been subjected to the
heating step. Extraction of solanone can be carried out by
a known method. For example, a tobacco leaf which has
been subjected to the heating step is put in a suitable
container, an organic solvent such as hexane or water is
further added, and the mixture is shaken. This makes it
possible to extract solanone from the tobacco leaf which
has been subjected to the heating step. Further, it is also
possible to use a supercritical carbon dioxide extraction
method or the like. The organic solvent used is not limited
to a particular one provided that the organic solvent is a
solvent that makes it possible to extract solanone from a
tobacco leaf. Examples of the organic solvent used in-
clude hexane, ether, ethanol, ethyl acetate, acetone,
glycerin, and propylene glycol. An amount of the organic
solvent added can be set as appropriate by a person
skilled in the art, and can be, for example, 5 times to 50
times the amount of the tobacco leaf in mass ratio, and
preferably 20 times to 30 times the amount of the tobacco
leaf in mass ratio.

<Another step>

[0040] The extraction method in accordance with an
aspect of the present invention can include another step
either (i) before the heating step, (ii) between the heating
step and the extraction step, or (iii) after the extraction
step. The another step is not particularly limited provided
that an effect of the present invention is not compro-
mised. Examples of the step carried out before the heat-
ing step include an adjustment step of adjusting the
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tobacco leaf to be in a desired state and form. Examples
of the step carried out after the extraction step include a
step of removing an unwanted component, a step of
concentrating an extract, and a step of drying an extract.
[0041] The solanone obtained by the extraction meth-
od in accordance with an aspect of the present invention
can be used in production of any tobacco product.
Further, the solanone can also be used in applications
in which solanone is required, other than tobacco pro-
ducts.

[0042] Aspects of the present invention can also be
expressed as follows:

A method for increasing an amount of solanone in a
tobacco leaf in accordance with Aspect 1 of the present
invention includes: a heating step of heating a tobacco
leaf for not less than 30 minutes at a temperature of not
lower than 80°C in the presence of water.

[0043] A method forincreasing an amount of solanone
in a tobacco leaf in accordance with Aspect 2 of the
present invention is preferably configured such that, in
Aspect 1 described above, the tobacco leafis afresh leaf.
[0044] A method for increasing an amount of solanone
in a tobacco leaf in accordance with Aspect 3 of the
present invention is preferably configured such that, in
Aspect 1 described above, the tobacco leaf is a cured
leaf.

[0045] A method for increasing an amount of solanone
in a tobacco leaf in accordance with Aspect 4 of the
present invention is preferably configured such that, in
any one of Aspects 1 to 3 described above, the heating
step includes heating the tobacco leaf at a temperature of
not lower than 80°C and not higher than 100°C under
atmospheric pressure.

[0046] A method for producing a tobacco material in
accordance with Aspect 5 of the present invention is
preferably configured such that the method includes: a
heating step of heating a tobacco leaf for not less than 30
minutes at a temperature of not lower than 80°C in the
presence of water; and a curing step of subjecting, to a
curing treatment, the tobacco leaf which has been sub-
jected to the heating step.

[0047] Amethod forextracting solanoneinaccordance
with Aspect 6 of the present invention is preferably con-
figured such that the method includes: a heating step of
heating a tobacco leaf for not less than 30 minutes at a
temperature of not lower than 80°C in the presence of
water; and an extraction step of extracting solanone from
the tobacco leaf which has been subjected to the heating
step.

[0048] The present invention is not limited to the em-
bodiments, but can be altered by a skilled personin the art
within the scope of the claims. The presentinvention also
encompasses, in its technical scope, any embodiment
derived by combining technical means disclosed in dif-
fering embodiments.
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Examples

[0049] The following description will discuss Examples
of the present invention. Note that all of the tobacco
plants indicated in Examples below are Nicotiana taba-
cum.

[Example 1: consideration of treatment time]

[0050] 0.2 g of powder of a cured leaf of tobacco
(variety: Mizufu) ground with a mill was put in each of
50-mL centrifugation tubes, had 5 mL of water added
thereto, and was heated to 100°C under atmospheric
pressure with use of a curing oven (AFO-80 (manufac-
tured by IWAKI GLASS CO., LTD.). In order to prevent
evaporation of water from the centrifugation tube during
heating with use of the curing oven, a lid of aluminum foil
was lightly put on the centrifugation tube. Sampling was
carried out at predetermined intervals from a start of the
heating until 120 minutes after the start of the heating.
Every time the predetermined interval has passed, the
centrifugation tubes were taken out and cooled, one
centrifugation tube at a time, 5 mL of hexane was added,
and the mixture was shaken for 30 minutes. After the
shaking, the mixture was left to stand still for 5 minutes,
and a hexane layer in an upper layer was analyzed with a
gas chromatography mass spectrometer (GC/MS, Shi-
madzu QP2010 Ultra, manufactured by Shimadzu Cor-
poration). In parallel, a test section to be heated without
addition of water was set.

[0051] Results are shown in Fig. 1. In Fig. 1, a vertical
axis indicates arelative value of an amount of solanone in
a case where an amount of solanone as of the start of the
treatment is assumed to be 100, and a horizontal axis
indicates a treatment time (min). In the test section to
which water had been added, the amount of solanone
started to increase 20 minutes after the start of the heat-
ing, was maximized 50 minutes to 60 minutes after the
start of the heating, and then the high solanone content
was maintained until 120 minutes after the start of the
heating. In the test section heated without addition of
water, the amount of solanone hardly increased.

[Example 2: consideration of material]

[0052] A fresh leaf of each of seven tobacco varieties
indicated below was cut into an approximately 5-cm
square piece, and the piece was further shredded into
a size that fits in a centrifugation tube. The shreds of the
fresh leaf of each variety were putin an amount of 1 ginto
a 50-mL centrifugation tube, 10 mL of water was added
thereto, and the shreds of the fresh leaf were subjected to
a hot water bath for 60 minutes in boiling water under
atmospheric pressure. Then, each centrifugation tube
was taken out and cooled, 5 mL of hexane was added
thereto, and the mixture was shaken for 30 minutes. After
the shaking, the mixture was left to stand still for 5
minutes, and a hexane layer in an upper layer was
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analyzed with GC/MS for comparison with an amount of
solanone in a sample that had not been subjected to a
heat treatment.

(Tobacco varieties)
[0053]

Comstock Spanish
Okinawa

Amarelinho Dechicoana
Perevi

Cuba Prieto

Basma

Aromatique 272

[0054] Results are shown in Fig. 2. In Fig. 2, a vertical
axis indicates arelative value of an amount of solanonein
a case where an amount of solanone in a sample ob-
tained by heating Basma is assumed to be 1, and a
horizontal axis indicates each variety. The amount of
solanone increased in all of the seven tobacco varieties
in comparison with the sample not subjected to a heat
treatment.

[Example 3: consideration of treatment temperature]

[0055] 0.2 g of powder of a cured leaf of tobacco
(variety: Mizufu) ground with a mill was put in each of
50-mL centrifugation tubes, had 5 mL of water added
thereto, and was heated at room temperature (20°C),
60°C, 80°C, or 100°C for 60 minutes under atmospheric
pressure. For the test section heated at 60°C, a thermo-
hygrostat (ESPEC CORP. (PR-4J)) was used. For the
test sections respectively heated at 80°C and 100°C, a
curing oven was used similarly as in Example 1. Then,
each centrifugation tube was taken out and cooled, 5 mL
of hexane was added thereto, and the mixture was sha-
ken for 30 minutes. After the shaking, the mixture was left
to stand still for 5 minutes, and a hexane layer in an upper
layer was analyzed with GC/MS.

[0056] Results are shown in Fig. 3. In Fig. 3, a vertical
axis indicates arelative value of an amount of solanonein
a case where an amount of solanone in an untreated
sample which has not been subjected to a heat treatment
is assumed to be 1, and a horizontal axis indicates a
treatment temperature (°C). The test section heated at
80°C had an increased amount of solanone in compar-
ison with the sample not subjected to a heat treatment,
and the test section heated at 100°C had an increased
amount of solanone by not less than 9 times in compar-
ison with the sample not subjected to a heat treatment. In
the test sections heated respectively at 20°C and 60°C,
the amount of solanone hardly increased in comparison
with the sample not subjected to a heat treatment.
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[Example 4: consideration of treatment method]

[0057] 0.2 g of powder of a cured leaf of tobacco
(variety: Mizufu) ground with a mill was put in each of
50-mL centrifugation tubes, had 0.5 mL of water, 5 mL of
water, or no water further added thereto, and was heated
at 100°C for 60 minutes under atmospheric pressure.
Each test section was heated with use of a curing oven
similarly as in Example 1. Further, also set was another
test section to which 0.5 mL of water was added and
which was heated with use of a steamer. In the case of
heating with use of a steamer, the heating was carried out
by a method described below. Specifically, a centrifuga-
tion tube containing a sample and predetermined water
was put in a steamer, and water was introduced into the
steamer up to approximately 5 cm from the bottom of the
steamer. Alid was placed on the steamer, and the waterin
the steamer was boiled by heating with an IH heater. The
centrifugation tube was placed upright in the steamer,
and aluminum foil was used as the lid lightly put on the
centrifugation tube. Then, each centrifugation tube was
taken out and cooled, 5 mL of hexane was added thereto,
and the mixture was shaken for 30 minutes. After the
shaking, the mixture was left to stand still for 5 minutes,
and a hexane layer in an upper layer was analyzed with
GC/MS. Further, an untreated section not subjected to a
heat treatment was also set.

[0058] Results are shown in Fig. 4. In Fig. 4, a vertical
axis indicates arelative value of an amount of solanonein
a case where an amount of solanone in the untreated
section not subjected to a heat treatment is assumed to
be 1, and a horizontal axis indicates each method of
heating. Regardless of the method of heating, each of
the test sections to which water had been added had an
increased amount of solanone, by 3 times to 7 times in
comparison with the untreated section. The test section
having the greatest increase in amount of solanone was
the test section that had 0.5 mL of water added and was
heated with use of an oven.

[Example 5: consideration of change in other compo-
nents]

[0059] 0.2 g of powder of a cured leaf of tobacco
(variety: Mizufu) ground with a mill was put in each of
50-mL centrifugation tubes, had 0.5 mL of water or no
water further added thereto, and was heated at 100°C for
60 minutes under atmospheric pressure. The heating
was carried out with use of a curing oven similarly as
in Example 1. Then, each centrifugation tube was taken
out and cooled, 5 mL of hexane was added thereto, and
the mixture was shaken for 30 minutes. After the shaking,
the mixture was left to stand still for 5 minutes, and a
hexane layer in an upper layer was analyzed with
GC/MS. Further, an untreated section not subjected to
a heat treatment was also set.

[0060] Fig. 5 shows results of analysis of B-damasce-
none and 3-oxo-a-ionol. In Fig. 5, a vertical axis indicates
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a relative value of an amount of B-damascenone or an
amount of 3-oxo-a-ionol in a case where an amount of f3-
damascenone and an amount of 3-oxo-a-ionol in the
untreated section not subjected to a heat treatment were
each assumed to be 1, and a horizontal axis indicates
each treatment method. The test section to which water
had been added had increased amounts of B-damasce-
none and 3-oxo-a-ionol in comparison with the untreated
section. By contrast, the test section which had been
heated without addition of water exhibited no increase in
amounts of B-damascenone and 3-oxo-a-ionol, in com-
parison with the untreated section.

Industrial Applicability

[0061] The present invention is applicable to produc-
tion of a tobacco material.

Claims

1. A method for increasing an amount of solanone in a
tobacco leaf, the method comprising: a heating step
of heating a tobacco leaf for not less than 30 minutes
at a temperature of not lower than 80°C in the pre-
sence of water.

2. The method as set forth in claim 1, wherein the
tobacco leaf is a fresh leaf.

3. The method as set forth in claim 1, wherein the
tobacco leaf is a cured leaf.

4. The method as set forth in any one of claims 1 to 3,
wherein the heating step includes heating the tobac-
co leaf at a temperature of not lower than 80°C and
not higher than 100°C under atmospheric pressure.

5. A method for producing a tobacco material, the
method comprising: a heating step of heating a
tobacco leaf for not less than 30 minutes at a tem-
perature of not lower than 80°C in the presence of
water; and
a curing step of subjecting, to a curing treatment, the
tobacco leaf which has been subjected to the heating
step.

6. A method for extracting solanone, the method com-
prising: a heating step of heating a tobacco leaf for
not less than 30 minutes at a temperature of not
lower than 80°C in the presence of water; and
an extraction step of extracting solanone from the
tobacco leaf which has been subjected to the heating
step.
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