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Description
FIELD OF THE INVENTION

[0001] The present invention relates, in general, to methods for reducing the amount of nicotine-derived nitrosamine
ketone or 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) in tobacco plant material.

BACKGROUND OF THE INVENTION

[0002] During the manufacture and processing of tobacco products, by-products - such as tobacco stems, and leaf
scraps - are produced. Tobacco stems and tobacco fines from manufacturing processes are unsuitable for use directly
in the manufacturing of tobacco products. Since the stems and fines represent a substantial amount of raw material
investment, processes have been developed to further convert these stems and fines into products - such as reconstituted
tobacco materials (eg. reconstituted tobacco sheets) - which are then useable in relatively large amounts in a mixture
with acceptable processed tobacco leaf. Reconstituted tobacco can be manufactured in a slurry or cast sheet process
wherein pulp of mashed tobacco stems and other parts of the tobacco leaf are ground and mixed with a solution that
might contain different additives to reduce particle size. The resulting tobacco slurry is then sprayed to form a thin film,
dried, rolled and diced into strips which are added to a filler.

[0003] Nitrosamines are organic compounds found in many consumer products - such as tobacco, food products and
cosmetics. Nitrosamines have drawn intense scientific interest because some of the compounds in this class have been
shown to be carcinogenic in laboratory animals. It has been reported that some cured tobaccos contain tobacco specific
nitrosamines that can be found in smokeless tobacco, mainstream smoke and side stream smoke of cigarettes. In
tobacco, at least four species of nitrosamines are produced at appreciable quantity. These are nicotine-derived nitro-
samine ketone or 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK), N-nitrosonornicotine (NNN), N-nitrosoanatab-
ine (NAT), and N-nitrosoanabasine (NAB). Tobacco specific nitrosamines are not considered to be present in significant
quantities in growing tobacco plants or fresh cut tobacco (green tobacco), but are formed during the tobacco curing
process. In addition to the formation of tobacco specific nitrosamines during the curing process of green leaves, tobacco
specific nitrosamines may also be formed during processes used to prepare aqueous tobacco slurries - such as processes
used to prepare reconstituted tobacco.

[0004] Inan attempttoreduce tobacco specific nitrosamines, various treatments of tobacco plants or harvested tobacco
leaves have been suggested, including radiation treatments, chemical treatments and extractions. One particular example
is in WO2004/021809, where a tobacco material is separated first into soluble and insoluble components, before the
aqueous extract is then passed through filters and adsorbent materials while the insoluble extract undergoes cosolvent
treatment. However, this method does not suggest that a reduction in lignin is linked to a reduction in nitrogen content,
such as matrix-bound NNK. Other methods for reducing tobacco specific nitrosamines have been suggested by MacKown
etal. (1988) J. Agric. Food Chem. 36, 1031-1035. These methods involve treatment using sterilization, microbial inhibitors,
bases to increase pH, or ascorbic acid to decrease the accumulation of tobacco specific nitrosamines during the pro-
duction of reconstituted tobacco sheets. WO2012160133 describes a process for decreasing the levels of tobacco
specific nitrosamines in tobacco homogenates by increasing the pH thereof, especially when elevated levels of nitro-
samines are created by elevated nitrite levels.

[0005] One problem with trying to reduce the levels of tobacco specific nitrosamines in tobacco is that some of the
nitrosamines in air-cured tobacco, including NNK, exist in a bound or matrix-bound form, which can be difficult to remove
or extract. Matrix-bound NNK can be extracted with a 0.1N KOH solution from water-washed Burley filler. This alkaline
treatmentalso decreases NNKlevels in smoke (Keene, C.K., 1992, The Effect of Base Digestion on TSNAin Extractables-
Depleted Fillers. Legacy Tobacco Documents). However, the treatment can introduce toxicologically relevant compounds
into tobacco and can significantly deteriorate the quality of the tobacco, which is highly problematic for the tobacco industry.
[0006] WO2010/021809 describes a method for recuing nitrogen compounds and lignin in tobacco. Nitrogen com-
pounds are removed by solvent extraction; lignin is removed in a separate step. Non matrix bound NNK was described
as being removed when removing phenolic compound precursors in W02005/099493, however, a mechanical separation
method to reduce matrix-bound NNK was not covered.

[0007] A need remains for an effective and cost efficient method for reducing matrix-bound NNK that is formed during
the curing of tobacco. In particular, a cost-effective and simple method for reducing the levels of matrix-bound NNK in
cured tobacco that does not introduce toxic or potentially toxic compounds and does not deteriorate the quality of the
tobacco product is particularly desirable.

SUMMARY OF THE INVENTION

[0008] The present invention is based, at least in part, on the surprising finding that matrix-bound NNK co-localises
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with lignin in tobacco plants. In particular, the present inventors have observed that within cured parts of a tobacco plant
- such as in the stems and midribs - matrix-bound NNK co- localises or co-localises predominantly or co-localises
exclusively with lignin - such as lignified tissue, particularly in the vascular bundle (for example, the xylem) and not the
surrounding tissues

- such as the cortex. Therefore removal of lignin (for example, by separating lignified from non-lignified tissue) can
reduce the amount of matrix-bound NNK and metabolites thereof in plant material. Matrix-bound NNK can be
covalently or non-covalently linked to lignin. The plant material is expected to deliver smoke with reduced NNK
levels and potentially improved sensory properties. The present disclosure can be applied to those plant materials
which accumulate matrix-bound NNK or have the potential to accumulate matrix-bound NNK. In particular, the
disclosure can be applied to low-value plant material comprising matrix-bound NNK that is used in certain tobacco
processes. The methods described herein can be carried out without the use of any additives and thereby do not
introduce additional toxicologically relevant compounds into the plant material. The removal of lignin can take place
during or after curing of tobacco plant material. Lignin can be removed before curing to prevent, reduce or inhibit
matrix-bound NNK co-localising with lignin.

[0009] One general object of this disclosure is to substantially decrease the amount of matrix-bound NNK and metab-
olites thereof in tobacco intended for smoking or consumption by other means. Another general object is to reduce the
carcinogenic potential of tobacco products, including cigarettes, cigars, chewing tobacco, snuff and tobacco-containing
gum and lozenges. Still another general object is to decrease or reduce the amount of matrix-bound NNK and metabolites
thereof in tobacco plant material and in tobacco products. Another general object is to reduce the amount of matrix-
bound NNK and metabolites thereof in cured - such as partially or fully cured - tobacco plant material. Another general
object is to reduce the amount of NNK and metabolites thereof in aerosol, including smoke. Yet another object of this
disclosure is to reduce the amount of NNK or metabolites thereof in humans who smoke, consume or otherwise ingest
tobacco in some form, by providing a tobacco product suitable for human consumption which contains a reduced amount
of NNK or metabolites thereof, thereby lowering the carcinogenic potential of such product.

[0010] In one aspect, there is provided a method of reducing the amount of matrix-bound NNK in a cured tobacco
plant or in cured tobacco plant material comprising reducing the amount of lignin therein by separating lignified from
non-lignified tissue, preferably, wherein the amount of lignin is reduced chemically and/or mechanically.

[0011] In one embodiment, the tobacco plant or the tobacco plant material is treated to expand non-lignified plant
tissue. The amount of lignified tissue is reduced by separating the expanded and non-expanded plant tissue based on
their different densities (for example, buoyant densities) and/or their different strengths and/or their different sizes and/or
their different weight. The expanded plant tissue can be collected for further tobacco processing.

[0012] It has been observed that significant reduction in levels of NNK and associated TSNAs can be obtained by
fractionating the lignified tissues. Separate chemical extraction of nitrogenous compounds and/or lignin is not necessary.
[0013] In one embodiment, the amount of lignin is reduced by removing the vascular bundle or xylem or lignified
sclerenchymatic tissue or a combination of two or more thereof from the plant or plant material. The lignin can be located
in the vascular bundle. The lignin can be located exclusively in the vascular bundle. The lignin can be located exclusively
in the vascular bundle and not the surrounding tissue. The lignin can be located in the xylem. The lignin can be located
exclusively in the xylem. The lignin can be located exclusively in the xylem and not the surrounding tissue. The lignin
can be located in sclerenchymatic tissue. The lignin can be located exclusively in sclerenchymatic tissue. The lignin can
be located exclusively in the sclerenchymatic tissue and not the surrounding tissue. Lignified tissue is generally absent
from the outer layer of plant midribs.

[0014] In one embodiment, the plant or plant material that is treated according to the present disclosure comprises or
consists or consists essentially of plant midribs or plant stems or plant stalks or a combination of two or more thereof.
[0015] In one embodiment, the amount of lignin is reduced by harvesting the cortex - such as the outer cortex - from
the plant or plant material.

[0016] In one embodiment, the method comprises the steps of: (a) providing a cured tobacco plant or cured tobacco
plant material; (b) treating the plant material to reduce particle size (c) reducing the amount of lignin in the cured tobacco
plant or the cured tobacco plant material by fractionating the tobacco plant material; and (d) obtaining a cured tobacco
plant or cured tobacco plant material in which the amount of lignin is reduced and the amount of matrix-bound NNK is
reduced as compared to the cured tobacco plant or the cured tobacco plant material provided in step (a).

[0017] In one embodiment, following step (a) there is a further step of measuring the amount of free NNK or matrix-
bound NNK or a combination thereof, and optionally, wherein following step (c) there is a further step of measuring the
amount of free NNK or matrix-bound NNK or a combination thereof.

[0018] In one embodiment, the method comprises the further step (d) of comparing the level of at least matrix-bound
NNK measured following step (a) with the level of NNK measured following step (c), wherein a reduction in the amount
of matrix-bound NNK in the tobacco material obtained in step (c) as compared to the tobacco material provided in step
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(a) is indicative that the amount of matrix-bound NNK in the tobacco material is reduced.

[0019] In a further aspect, there is provided a method of reducing the formation of matrix-bound NNK during the curing
of a tobacco plant or tobacco plant material comprising reducing the amount of lignin therein prior to curing.

[0020] In one embodiment, the method comprises the steps of: (a) providing an uncured tobacco plant or uncured
tobacco plant material; (b) treating the plant material to reduce particle size (c) reducing the amount of lignin in the
uncured tobacco plant or the uncured tobacco plant material prior to curing; (d) curing the tobacco plant or the tobacco
plant material provided in step (c); and (e) obtaining a cured tobacco plant or cured tobacco plant material in which the
amount of matrix-bound NNK is reduced as compared to a control in which the amount of lignin has not been reduced.
In one embodiment, following step (a) there is a further step of measuring the amount of free NNK or matrix-bound NNK
or a combination thereof, and optionally, wherein following step (c) there is a further step of measuring the amount of
free NNK or matrix-bound NNK or a combination thereof and optionally, wherein following step (d) there is a further step
of measuring the amount of free NNK or matrix-bound NNK or a combination thereof.

[0021] In one embodiment, following step (d) or step (e) said method comprises the further step of comparing the level
of at least matrix-bound NNK measured following step (a) with the level of NNK measured following step (c) and/or step
(d), wherein a reduction in the amount of matrix- bound NNK in the tobacco material obtained in step (c) or step (d) as
compared to the tobacco material provided in step (a) is indicative that the amount of matrix-bound NNK in the tobacco
material is reduced.

[0022] In a further aspect, there is provided tobacco plant material obtained or obtainable by the method(s) described
herein.

[0023] In afurther aspect, there is provided the use of a tobacco plant or tobacco plant material according to the claims
for manufacturing tobacco with reduced levels of matrix-bound NNK, wherein said levels of matrix-bound NNK are
reduced as compared to the control.

[0024] In a further aspect, there is provided a method for producing reconstituted tobacco comprising the steps of: (a)
performing the method(s) described herein; (b) manufacturing the tobacco material obtained in step (a) into reconstituted
tobacco; and (c) optionally incorporating the reconstituted tobacco into a tobacco product.

[0025] In a further aspect, there is provided reconstituted tobacco obtained or obtainable by the method described
herein.

[0026] In a further aspect, there is provided a method for preparing tobacco for use as a tobacco cut filler comprising
the steps of: (a) performing the method(s) described herein; and (b) rolling and cutting the tobacco material for use as
a tobacco cut filler.

[0027] In a further aspect, there is provided cured tobacco plant material containing a reduced level of lignin as
compared to control tobacco plant material in which the amount of lignin has not been reduced, and wherein the amount
of matrix-bound NNK is about 3500 ng/g or less.

[0028] Inone embodiment, for reference but not claimed, the average particle size is greater than about 0.5 millimetres.
[0029] In one embodiment, the amount of free NNK is less than about 330 ng/g, optionally wherein the NNN content
is less than about 1700 ng/g and optionally wherein the nicotine content is less than about 2610 p.g/g.

[0030] In one embodiment, the cured tobacco plant material comprises, consists of consists essentially of plant cortex
- such as outer plant cortex.

[0031] In one embodiment, vascular bundle or xylem or lignified sclerenchymatic tissue or a combination of two or
more thereof is substantially absent from the cured tobacco plant material.

[0032] In one embodiment, the cured tobacco plant material comprises, consists of consists essentially of plant cortex
- such as outer plant cortex - and vascular bundle or xylem or lignified sclerenchymatic tissue or a combination of two
or more thereof is substantially absent therefrom.

[0033] Inone embodiment, the cured tobacco plant material is obtained or obtainable from plant midribs or plant stems
or plant stalks or a combination of two or more thereof.

[0034] Inoneembodiment, for reference but not claimed, the average particle size is greater than about 0.5 millimetres.
In one embodiment, the amount of free NNK is less than about 330 ng/g.

[0035] In an embodiment, the NNN content is less than about 1700 ng/g.

[0036] In one embodiment, the nicotine content is less than about 2610 ng/g.

[0037] Inafurtheraspect, thereis provided a tobacco product or a reconstituted tobacco product comprising, consisting
or consisting essentially of the cured plant material described herein.

[0038] In a further aspect, there is provided a method described herein, but not claimed of producing an aerosol in
which the amount of NNK is reduced as compared to a control aerosol comprising the steps of: (a) providing a cured
tobacco plant or cured tobacco plant material; (b) reducing the amount of lignin in the cured tobacco plant or the cured
tobacco plant material; (c) obtaining a cured tobacco plant or cured tobacco plant material in which the amount of lignin
is reduced and the amount of matrix-bound NNK is reduced as compared to the cured tobacco plant or the cured tobacco
plant material provided in step (a); and (d) heating the cured tobacco plant or cured tobacco plant material from step (c)
to produce an aerosol.
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[0039] In a further aspect, there is provided a method described herein, but not claimed of producing an aerosol in
which the amount of NNK is reduced as compared to a control aerosol comprising the steps of: (a) providing an uncured
tobacco plant or uncured tobacco plant material; (b) reducing the amount of lignin in the uncured tobacco plant or the
uncured tobacco plant material prior to curing; (c) curing the tobacco plant or the tobacco plant material provided in step
(b); (d) obtaining a cured tobacco plant or cured tobacco plant material in which the amount of matrix-bound NNK is
reduced as compared to a control in which the amount of lignin has not been reduced; and (e) heating the cured tobacco
plant or cured tobacco plant material from step (d) to produce an aerosol.

[0040] In a further aspect, there is provided a method described herein, but not claimed of producing an aerosol in
which the amount of NNK is reduced as compared to a control aerosol comprising the step of: (a) providing a tobacco
product or a reconstituted tobacco product comprising, consisting or consisting essentially of the tobacco plant material
or the cured plant material obtained or obtainable by the methods described herein; and (b) heating the tobacco product
or the reconstituted tobacco product to produce an aerosol.

[0041] In a further aspect, there is provided an aerosol obtained or obtainable by the method(s) described herein, but
not claimed.

[0042] In afurther aspect, there is provided cured tobacco plant material consisting essentially of tobacco plant cortex
and wherein the amount of matrix-bound NNK is reduced as described herein.

[0043] In a further aspect, there is provided a method for blending tobacco in which at least two different types of
tobacco are blended so as to form a tobacco blend comprising the steps of: (a) providing a first cured tobacco plant
material and reducing the amount of lignin therein; (b) measuring the total and/or matrix-bound NNK content of the first
cured tobacco plant material and selecting cured tobacco plant material in which the total and/or matrix-bound NNK
content is reduced as compared to the first cured tobacco plant material provided in step (a); (c) providing a second
cured tobacco plant material which has a higher total and/or matrix-bound NNK content than the total and/or matrix-
bound NNK of the first cured tobacco plant material obtained in step (b), and optionally measuring the total and/or matrix-
bound NNK content in the second cured tobacco plant material; (d) blending together the first and second cured tobacco
plant materials from steps (b) and (c) and optionally measuring the total and/or matrix-bound NNK content in the blended
tobacco plant material; and (e) obtaining a blended tobacco plant material in which the total and/or matrix-bound NNK
content of the blended tobacco plant material is lower than the second cured tobacco plant material provided in step
(c), optionally wherein steps (a) and (b) are performed after step (c).

[0044] In a further aspect, there is provided blended tobacco plant material obtained or obtainable by the method(s)
described herein.

[0045] Eachofthe embodimentsdiscussed above are disclosed as embodiments of each of the aspects of the invention.
Combinations of one or of the embodiments are contemplated.

BRIEF DESCRIPTION OF THE DRAWINGS
[0046]

Figure 1 is a graph illustrating the distribution of free NNK, matrix-bound NNK and lignin in lignified (L) and non-
lignified (NL) tissues in cured Burley midribs or cured Burley stems.

Figure 2 is a cross-section of a hydrated cured Burley stem showing lignified (L) and non-lignified (NL) tissues.
Lignified tissue is stained red with phloroglucinol.

Figure 3 is a graph illustrating the distribution of free NNK, matrix-bound NNK and lignin in lignified (L) and non-
lignified (NL) tissues of green Burley midribs after nitrosation with sodium nitrite solution (1.5 mL (10 mg/mL in water)
for 4 hours at room temperature with shaking).

Figure 4 is a graph illustrating free and matrix-bound NNK in sieving fractions of ground freeze-dried Burley tobacco
plant stems.

Figure 5 is graph showing the correlation between matrix-bound NNK and lignin in sieving fractions of ground freeze-
dried Burley tobacco plant stems.

Figure 6 is a graph showing the concentration of matrix-bound NNK (j.g/g) in sclerenchymatic tissue (S) and in the
outer layers of the midribs (NS) after nitrosation and washing in green midribs of TN90. Levels of pseudo-oxynictoine
(PON) (n.g/g) and nicotine (n.g/g) are also shown. Matrix-bound NNK levels (ng/g) in lignified (CS) and non-lignified
(CNS) parts of a commercial cured Burley stem sample are also shown. Levels of NNN (ng/g) and nicotine (ng/g)
are also shown.

DEFINITIONS

[0047] The technical terms and expressions used herein are generally to be given the meaning commonly applied to
them in the pertinent art of plant and molecular biology. All of the following term definitions apply to the complete content
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of this disclosure.

[0048] The word "comprising" does not exclude other elements or steps, and the indefinite article "a" or "an" does not
exclude a plurality.

[0049] Theterms"essentially","about", "approximately" andthe like in connection with an attribute or a value particularly
also define exactly the attribute or exactly the value, respectively.

[0050] The term "plant" refers to any plant or any part thereof at any stage of its life cycle or development, and its
progenies. In one embodiment, the plant is a tobacco plant, which refers to a plant belonging to the genus Nicotiana.
Preferred species of tobacco plant are described herein.

[0051] A "plant cell" refers to a structural and physiological unit of a plant. The plant cell may be in the form of a
protoplast without a cell wall, an isolated single cell or a cultured cell, or as a part of higher organized unit such as but
not limited to, plant tissue, a plant organ, or a whole plant. In one embodiment, the plant cell is a tobacco plant cell.
[0052] The term "plant material" refers to any part of a plant or a mixture of different parts of plant or a mixture of
different plants and includes without limitation plant tissues, leaf scraps, green leaf scraps, stems, dust created during
plant processing, and leaf prime lamina strip and combinations thereof. In certain embodiments, the plant material will
comprise, consist or consist essentially of a plant part or a mixture of plant parts containing lignin - such as plant midribs
or plant stems or plant stalks or a combination or two or more thereof. Tobacco plant material can have the form of
processed tobacco parts or pieces, uncured, cured or aged tobacco in essentially natural lamina or stem form, a tobacco
extract or a mixture of the foregoing, for example, a mixture that combines extracted tobacco pulp with granulated cured
and aged natural tobacco lamina. The plant material can be in solid form, in liquid form, in semi-solid form, in ground
form, in crushed form, in sieved form, or in particulate form or the like or otherwise treated to reduce particle size. The
plant material can be in the form of a homogenate that has been subjected to homogenization, including, but not limited
to cutting or grinding or a combination thereof. The homogenate may be prepared from whole plants or from mixtures
of plant components - such as a mixture of plant parts containing lignin, for example, midribs or stems or stalks or a
combination of two or more thereof - that have been subjected to homogenisation. The plant material can be in the form
of a slurry, including a suspension of plant material or a plant homogenate in an aqueous solution or solvent. The slurry
can be a 5% (w/v), 10% (w/v), 15% (w/v), 20% (w/v) or 25% (w/v) or more mixture of plant material in an aqueous solution
or solvent. In one embodiment, the plant material is that plant material which comprises, consists or consists essentially
of lignin - such as lignified tissue. In one embodiment, the plant material is that plant material which comprises, consists
or consists essentially of the vascular bundle. In one embodiment, the plant material is that plant material which comprises,
consists or consists essentially of xylem. In one embodiment, the plant material is that plant material which comprises,
consists or consists essentially of lignified sclerenchymatic tissue. In one embodiment, the plant material comprises,
consists or consists essentially of plant midribs or plant stems or plant stalks or a combination of two or more thereof.
In one embodiment, the plant material is tobacco plant material.

[0053] The term "tobacco product” includes smoking or smokable articles, and smokeless tobacco products.

[0054] The term "free NNK" refers to the NNK concentration calculated from the NNK content of extracts prepared by
extracting said plant material with aqueous buffer(s) at room temperature. The free NNK content in such extracts can
be determined using ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS).

[0055] The term "total NNK" refers to the NNK concentration calculated after subjecting the extraction mixtures to the
methods described herein (for example, by heating to about 130°C for about 4 hours) and filtering aliquots of the extracts.
The total NNK content in such extracts can be determined using UPLC-MS/MS.

[0056] The term "bound NNK" or "matrix-bound NNK" as used herein represents the difference between the "total
NNK" and the "free NNK" concentration.

[0057] Theterms "reduced lignin content" or "decreased lignin content" or "non-lignified" grammatical variations thereof
refers to a measurable quantitative reduction in the amount of lignin in a plant when compared to the amount of lignin
in a comparable control plant. A quantitative reduction of lignin can be readily ascertained by assays that are known in
the art and include the Klason lignin assay (Method in Enzymol., 161:87-101 (1988)), the acetyl bromide assay (Wood
Sci. Technol., 22:271-280 1988)) or the photometric method based on derivatisation with thioglycolic acid (J. Chem.
Ecol., 28, 2483-2501 (2002)). In non-lignified tissue, the amount of lignin is decreased as compared to a comparable
control plant and the amount of lignin can be completely, substantially or partially removed. In non-lignified tissue, a
detectable amount of lignin can be present provided that there is a measurable quantitative reduction in the amount of
lignin when compared to a comparable control plant in which the amount of lignin has not been reduced. In non-lignified
tissue it may not be possible to detect any amount of lignin. Non-lignified tissue can contain less than 10%, 9%, 8%,
7%, 6%, 5%, 4%, 3%, 2% or 1% of the total dry weight content of lignin in the plant or plant part from which it is removed.
[0058] A "control plant" or "control plant cell" refers to a plant or a plant cell - such as a native or naturally occurring
plant or plant cell - having a lignin content and/or a NNK content that has not been manipulated or modified. Control
plant material includes plant material obtained from, derived from or derivable from the control plant or the control plant
cell or a combination thereof. The control plant or control plant cell can be the same type of plant or plant cell, for example,
the same species of plant or plant cell as the plant or plant cell that it is being compared to. The control plant or control
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plant cell may correspond to a wild-type plant or wild-type plant cell.

[0059] The term "reduce" or "decrease" or grammatical variations thereof refers to a reduction of from about 10% to
about 99%, or a reduction of at least 10%, at least 20%, at least 25%, at least 30%, at least 40%, at least 50%, at least
60%, at least 70%, at least 75%, at least 80%, at least 90%, at least 95%, at least 98%, at least 99%, or at least 100%
or more of a quantity, amount or activity. The term "inhibit" or grammatical variations thereof, refers to a reduction of
from about 98% to about 100%, or a reduction of at least 98%, at least 99%, but particularly of 100%, of a quantity,
amount or activity.

[0060] The term "increase" or grammatical variations thereof refers to an increase of from about 5% to about 99%, or
an increase of at least 5%, at least 10%, at least 20%, at least 25%, at least 30%, at least 40%, at least 50%, at least
60%, at least 70%, at least 75%, at least 80%, at least 90%, at least 95%, at least 98%, at least 99%, or at least 100%
or more of a quantity, amount or activity. The term "about" in the context of a given numerate value or range refers to a
value or range that is within 20 %, within 10 %, or within 5 % of the given value or range.

[0061] The term "atleast a portion" or grammatical variations thereof includes at least about 5%, at least about 10 %,
at least about 20%, at least about 30%, at least about 40%, at least about 50 %, at least about 60%, at least about 70%,
at least about 75%, at least about 80%, at least about 90%, at least about 95%, at least about 98%, or at least about
99% of a quantity, amount or activity.

DETAILED DESCRIPTION

[0062] Generally speaking, the present disclosure can be applied to any form of tobacco plant material in which NNK
or metabolites thereof or a combination thereof can form or have formed. Suitably, at least a portion of the NNK is in the
bound form. At least a portion of the matrix-bound form co-localises with lignin - such as lignified tissue. Methods for
measuring free nitrosamine(s) and matrix-bound nitrosamine(s) are well known in the art and described herein. Briefly,
aliquots of tobacco samples can be extracted and the nitrosamine contenttherein can be analysed using ultra performance
liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Typically, one or more standards corresponding to
the one or more nitrosamines that are being quantified will be incorporated into the aliquots of the tobacco samples. The
sample concentration calculated from the extract corresponds to the "free nitrosamine(s)" concentration in the sample.
After treating the extraction mixtures to the methods described herein (for example, by heating to about 130°C for about
4 hours) nitrosamine concentrations can again be measured by UPLC-MS/MS. From these values, the "total NNK"
concentration in the samples can be calculated. The "matrix-bound NNK" concentration is the difference between the
"total NNK" and the "free NNK" concentration.

[0063] Much research has been performed on tobacco, especially in relation to tobacco-specific nitrosamines. Freshly
harvested tobacco leaves are referred to as "green tobacco" and are believed to contain no nitrosamines, but green
tobacco is not suitable for human consumption. The process of curing green tobacco depends on the type of tobacco
harvested. For example, Virginia flue (bright) tobacco is typically flue-cured, whereas Burley and certain dark strains
are usually air-cured. The flue-curing of tobacco typically takes place over a period of five to seven days compared to
one to two months for air-curing. Many major chemical and biochemical changes occur during the curing process and
continue through the early phases of leaf drying. The conversion of the tobacco from its yellow to brown colour generally
results in formation and substantial accumulation of nitrosamines, including NNK, and an increased microbial content.
The exact mechanism by which tobacco-specific nitrosamines, including NNK, are formed is not clear, but is believed
to be enhanced by microbial activity, involving microbial nitrate reductases in the generation of nitrite during the curing
process.

[0064] As described above, matrix-bound NNK has been found to co-localise with lignin in tobacco plants or in tobacco
plant material. Lignin is the generic term for a large group of aromatic polymers resulting from the oxidative combinatorial
coupling of 4-hydroxyphenylpropanoids. These polymers are deposited predominantly in the walls of secondarily thick-
ened cells - such as fibers and tracheary elements - making them rigid and impervious. The mechanical rigidity of lignin
strengthens these tissues so that the tracheary elements can endure the negative pressure generated from transpiration
without collapse of the tissue. In addition to providing mechanical strength, lignin has protective functions. For example,
the physical toughness and chemical durability of lignin may deter feeding by herbivores. Lignification is a frequent
response to infection or wounding, which may provide a physical barrier to block the penetration of pathogens. The main
building blocks of lignin are the hydroxycinnamyl alcohols (or monolignols) coniferyl alcohol and sinapyl alcohol, with
typically minor amounts of p-coumaryl alcohol. The monolignols are synthesized from Phe through the general phenyl-
propanoid and monolignol-specific pathways. Phe is derived from the shikimate biosynthetic pathway in the plastid.
Certain enzymes of the lignin biosynthetic pathway, namely the cytochrome P450 enzymes cinnamate 4-hydroxylase
(C4H), p-coumarate 3-hydroxylase (C3H), and ferulate 5-hydroxylase (F5H), are membrane proteins thought to be active
atthe cytosolic side of the endoplasmic reticulum. Although metabolic channeling has been shown between phenylalanine
ammonia-lyase (PAL) and C4H, it remains unknown whether the other pathway enzymes are also part of metabolic
complexes at the endoplasmic reticulum. The units resulting from the monolignols, when incorporated into the lignin
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polymer, are called guaiacyl (G), syringyl (S), and p-hydroxyphenyl (H) units.

[0065] Ligninis commonly found in, for example, plant midribs, plant stems or plant stalks. Thus, the material for use
in the present disclosure can include plant midribs or plant stems or plant stalks or a mixture thereof or a combination
of two or more thereof and can be removed. Lignin is located in, for example, the vascular bundle of a tobacco plant
which can be found in plant midribs, plant stems, plant stalks and the like. The vascular bundle is composed of a plurality
of relatively hard, cellulose members closely secured together by fibrous vegetable connecting tissue. Surrounding this
fibro-vascular bundle is the cortex which is formed of a relatively sponge-like vegetable tissue or covering constituting
the larger portion of the stem and the portion which is closer in characteristics and properties to the lamina of the tobacco
leaf. Lignin is generally located in the vascular bundle. The vascular bundle is a part of the transport system in vascular
plants. The transport itself happens in vascular tissue, which exists in two forms, the xylem and phloem. Both these
tissues are presentin a vascular bundle, which in addition will include supporting and protective tissues. Of these vascular
tissues, lignin is to be found only in the xylem.

[0066] The amount of lignin can be substantially reduced in plant midribs, plant stems or plant stalks and the like or
a mixture or a combination of two or more thereof. Lignin can be substantially removed from plant midribs, plant stems
or plant stalks and the like or a mixture or a combination of two or more thereof. Suitably, the vascular bundle or the
xylem or a combination thereof is substantially reduced in plant midribs, plant stems or plant stalks and the like or a
mixture or a combination of two or more thereof. Suitably, the vascular bundle or the xylem or a combination thereof is
substantially removed from plant midribs, plant stems or plant stalks and the like or a mixture or a combination of two
or more thereof. Suitably, lignified sclerenchymatic tissue is substantially removed from plant midribs, plant stems or
plant stalks and the like or a mixture or a combination of two or more thereof.

[0067] It is an advantage that matrix-bound NNK co-localises with lignin since lignin can be readily separated from
other parts of the plant or other plant tissues. In one embodiment, the amount of lignin is reduced by separating lignified
from non-lignified tissue. For example, the outer cortex can be readily separated from the vascular bundle containing
lignin, thus obtaining plant material with reduced levels of lignin. The plant material containing reduced levels of lignin
or substantially no lignin can be used in the manufacture of tobacco materials or tobacco products with reduced levels
of matrix-bound NNK as described herein. Optionally, the separated plant material containing lignin co-localised with
matrix-bound NNK can be discarded or used in other processes.

[0068] In one aspect, there is provided a method of reducing or decreasing the amount of matrix-bound NNK in a
cured tobacco plant or in cured tobacco plant material comprising reducing the amount of lignin therein. According to
this method, a cured tobacco plant or cured tobacco plant material is provided. The amount of lignin in the cured tobacco
plant or the cured tobacco plant material is reduced. The lignin can be completely removed or partially removed. A cured
tobacco plant or cured tobacco plant material is then obtained in which the amount of lignin is reduced and the amount
of matrix-bound NNK is also reduced as compared to the cured tobacco plant or the cured tobacco plant material initially
provided or as compared to a control.

[0069] The lignintobe completely or partially removed can be located in the vascular bundle. The lignin to be completely
or partially removed can be located exclusively in the vascular bundle. The lignin to be completely or partially removed
can be located exclusively in the vascular bundle and not the surrounding tissue. Thus, the amount of matrix-bound
NNK in a cured tobacco plant or in cured tobacco plant material is reduced by reducing the amount of the vascular
bundle in the cured tobacco plant or in the cured tobacco plant material.

[0070] The lignin to be completely or partially removed can be located in the xylem. The lignin to be completely or
partially removed can be located exclusively in the xylem. The lignin to be completely or partially removed can be located
exclusively in the xylem and not the surrounding tissue. Thus, the amount of matrix-bound NNK in a cured tobacco plant
or in cured tobacco plant material is reduced by reducing the amount of xylem in the cured tobacco plant or in the cured
tobacco plant material.

[0071] The lignin to be completely or partially removed can be located in lignified sclerenchymatic tissue. The lignin
to be completely or partially removed can be located exclusively in lignified sclerenchymatic tissue. The lignin to be
completely or partially removed can be located exclusively in the lignified sclerenchymatic tissue and not the surrounding
tissue - such as the outer layer of midribs. Thus, the amount of matrix-bound NNK in a cured tobacco plant or in cured
tobacco plant material is reduced by reducing the amount of the lignified sclerenchymatic tissue in the cured tobacco
plant or in the cured tobacco plant material.

[0072] In another aspect, there is provided a method of reducing, decreasing, preventing or inhibiting the formation
of matrix-bound NNK during the curing of a tobacco plant or tobacco plant material comprising reducing the amount of
lignin therein prior to curing. At least initially, the tobacco plant or tobacco plant material can be uncured or substantially
uncured. The method can be used to reduce, decrease, prevent or inhibit the co-localisation of NNK with lignin that
would otherwise occur during the subsequent curing process. According to this aspect, an uncured tobacco plant or
uncured tobacco plant material or substantially uncured tobacco plant or substantially uncured tobacco plant material
is provided and the amount of lignin therein is reduced prior to curing or during curing. The lignin can be completely
removed or partially removed. The lignin can be located in the vascular bundle. The lignin can be located exclusively in
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the vascular bundle. The lignin can be located exclusively in the vascular bundle and not the surrounding tissue. Thus,
the vascular bundle can be completely removed or partially removed. The lignin can be located in the xylem. The lignin
can be located exclusively in the xylem. The lignin can be located exclusively in the xylem and not the surrounding
tissue. Thus, the xylem can be completely removed or partially removed. The lignin can be located in the lignified
sclerenchymatic tissue. The lignin can be located exclusively in the lignified sclerenchymatic tissue. The lignin can be
located exclusively in the lignified sclerenchymatic tissue and not the surrounding tissue - such as the outer layer of
midribs. Thus, the lignified sclerenchymatic tissue can be completely removed or partially removed. The lignin can be
completely removed or partially removed. After subjecting the tobacco plant or the tobacco plant material to curing, using
methods that are well known in the art, a cured tobacco plant or cured tobacco plant material in which the amount of
matrix-bound NNK and the amount of lignin is reduced as compared to the starting material or as compared to a control
can be obtained.

[0073] The amount of lignin in a tobacco plant or in tobacco plant material can be reduced using various methods that
are well known in the art. In one method, a batch of stems or the like can be moistened or soaked in fluid, for example,
water, which causes the cortex to soften and expand or swell whilst leaving the lignin in an unexpanded state. The cortex
can be removed manually (eg. by hand) and retained and the vascular bundle containing lignin can be discarded or
used elsewhere. Accordingly, the cortex (for example, the outer cortex) can be separated from lignified tissue and
retained and the unexpanded lignified tissue discarded. The cortex can then be used for further tobacco processing.
There is also disclosed plant cortex (for example, plant outer cortex) or expanded plant cortex (for example, the expanded
plant outer cortex) in which the amount of matrix-bound NNK is below detectable levels. Accordingly, non-lignified plant
tissue can be expanded in order to separate lignified and non-lignified tissue. Suitably, the non-lignified tissue is selectively
or preferentially expanded over the lignified tissue.

[0074] By way of further example, lignin can be separated using suitable decorticating machinery. A decorticator is a
machine for stripping the bark, wood and plant stalks and the like.

[0075] In another method, mechanical separation can be used. For example, soaking of the batch of stems or the like
is followed by freeze drying. In another example, soaking of the batch of stems or the like is followed by freeze drying,
grinding and sieving. Suitably, tobacco plant material can be ground into a powder form using equipment and techniques
for grinding, milling, or the like. Suitably, the tobacco plant material is relatively dry in form during grinding or milling,
using various equipment - such as hammer mills, cutter heads, air control mills and the like.

[0076] The plant material can be reduced in size to form particles or particulate matter using various methods that are
known in the art. The particles or particulate matter can be separated by size to obtain fractions with reduced levels of
lignin and reduced levels of matrix-bound NNK. In one suitable method, plant material is treated by impact - such as by
impact with one or more objects that are harder than the plant material to be treated. In one embodiment, impact with
metal - such as metal balls - is used. The impact can be delivered using various methods, such as shaking. For example,
plant material can be impacted with steel balls (2 steel balls, diameter 2 cm) with shaking at 300 rpm for 15 minutes.
The particles or particulate matter can be separated by size using a sieve shaker into fractions of different particle size(s).
Suitably, the average particle is greater than about 0.5 millimetres, greater than about 0.85 millimetres or greater than
about 1 millimetre. These size fractions can have reduced levels of lignin and reduced levels of matrix-bound NNK.
[0077] The plant material can be ground or milled when the moisture content thereof is less than about 15 weight
percent to less than about 5 weight percent. The tobacco plant material can be finely ground. Finely ground tobacco
material typically has a particle size of from about 30 to 600 microns.

[0078] In one embodiment, the method comprises expansion, for example by contacting with a fluid (eg. by water
soaking), followed by freeze drying, which will result in the expansion of plant material - which does not contain lignin
or contains only low levels of lignin. Lignified plant material will retain a higher density, higher physical strength and a
smaller particle size than the expanded plant tissue thereby permitting separation by size. In another embodiment, the
method comprises expansion, followed by freeze drying, followed by grinding (for example, by impact as discussed
above), followed by sorting (for example, sorting by size) of the resulting fragments and selection of the fragments with
reduced levels of lignin and reduced levels of matrix-bound NNK. Sieving may be used for this purpose. In another
embodiment, the method comprises expansion, followed by grinding or crushing or a combination thereof, (for example,
by impact, as described above), followed by sorting by size (using sieving or based upon density and/or mechanical
strength, for example)the resulting particles and selection of the particles with reduced levels of lignin and reduced levels
of matrix-bound NNK. The different sized fractions may also differ in their free-NNK content or their NNN content or their
nicotine content or a combination of two of more thereof. Following the complete or partial removal of lignin, the plant
material can optionally be further processed for use in a tobacco product. By way of example, this material can be formed
into an aqueous slurry. The resulting slurry can contain a substantial proportion of colloidal cortex particles dispersed
therein. The conversion of the tobacco cortex into an aqueous slurry can be accomplished using a suitable type of mill
- such as a ball mill or a colloid mill. The further processing of the cortex and aqueous slurry is described herein.
[0079] In certain embodiments, the plant material obtained or obtainable by the methods described herein comprises,
consists or consists essentially of tissue surrounding the vascular bundle or the tissue surrounding the xylem or the
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tissue surrounding the lignified sclerenchymatic tissue or a combination of two or more thereof with the vascular bundle
or the xylem or the lignified sclerenchymatic tissue or a combination of two or more thereof substantially absent. In
certain embodiments, the plant material comprises, consists or consists essentially of the tissue surrounding the vascular
bundle or the xylem or lignified sclerenchymatic tissue or a combination of two or more thereof and substantially no
vascular bundle or no xylem or no lignified sclerenchymatic tissue or a combination of two or more thereof. In certain
embodiments, the plant material comprises, consists or consists essentially of the tissue surrounding the vascular bundle
or the xylem or the lignified sclerenchymatic tissue or a combination of two or more thereof and no vascular bundle or
no xylem or no lignified sclerenchymatic tissue or a combination of two or more thereof. In certain embodiments, the
plant material comprises, consists or consists essentially of the outer tobacco cortex. In certain embodiments, the plant
material comprises, consists or consists essentially of the outer layers of plant midribs.

[0080] The methods described herein may comprise one or more further steps of measuring and optionally comparing
the levels of free NNK or matrix-bound NNK or a combination thereof. Methods for measuring free NNK and matrix-
bound NNK are described herein. In one embodiment, the amount of free NNK or matrix-bound NNK or a combination
thereof is determined in a cured tobacco plant or in cured tobacco plant material. After reducing the amount of lignin in
the cured tobacco plant or the cured tobacco plant material the amount of free NNK or matrix-bound NNK or a combination
thereof can be measured again. The level of at least matrix-bound NNK can be compared with the initial starting material
to ascertain if the level of matrix-bound NNK has been reduced. In this step, the level of at least matrix-bound NNK
previously measured can be compared with the level of NNK measured following the reduction of the amount of lignin.
A reduction in the amount of matrix-bound NNK in the tobacco material obtained following the reduction of the amount
of lignin as compared to the tobacco material initially provided is indicative that the amount of matrix-bound NNK has
been reduced.

[0081] The methods described herein may comprise one or more further steps of measuring and optionally comparing
the levels of free NNK or matrix-bound NNK or combinations thereof. In one embodiment, the amount of free NNK or
matrix-bound NNK or a combination thereof is measured in the uncured tobacco plant or uncured tobacco plant material.
Optionally, after reducing the amount of lignin in the uncured tobacco plant or the uncured tobacco plant material prior
to curing the amount of free NNK or matrix-bound NNK or a combination thereof can be measured again. The method
may include one or more comparison steps. By way of example, the method may comprise the further step of comparing
the level of at least matrix-bound NNK initially measured, as discussed above, with the level of NNK later measured,
wherein a reduction in the amount of matrix-bound NNK in the tobacco material as compared to the tobacco material
initially provided is indicative that the amount of matrix-bound NNK in the tobacco material is reduced.

[0082] Free NNK or matrix-bound NNK or a combination thereof can be measured at the start of the method and/or
at the end of the method and/or during the method. Free NNK or matrix-bound NNK or a combination thereof may be
measured intermittently or at intervals. The intervals may be fixed intervals or random intervals. Free NNK or matrix-
bound NNK or a combination thereof can measured at the end of the method to check that the free NNK or matrix-bound
NNK or a combination thereof is present within a desired amount, concentration or range.

[0083] Lignin can be covalently or non-covalently bound to lignin. A complex comprising lignin covalently or non-
covalently bound to NNK is described. A plant cell, plant tissue or plant or plant material comprising the complex is also
disclosed. A method for reducing the amount of matrix-bound NNK in a cured tobacco plant or in cured tobacco plant
material is also described comprising reducing the amount of the complex therein.

[0084] In a further aspect, there is provided cured plant tissue containing a reduced level of lignin, as compared to
control plant tissue in which the amount of lignin has not been reduced, and wherein the amount of matrix-bound NNK
is about 3500 ng/g or less. The amount of matrix-bound NNK can be about 3000 ng/g or less, about 2500 ng/g or less,
about 2000 ng/g or less, about 2000 ng/g or less, about 1500 ng/g or less, about 1000 ng/g or less or about 500 ng/g
or less. Suitably, the average particle size of this cured plant tissue can be greater than about 0.5 millimetres, greater
than about 0.85 millimetres or greater than about 1 millimetre. Suitably, the amount of free NNK in this cured plant tissue
can be about 330 ng/g or less, about 300 ng/g or less, about 250 ng/g or less, about 200 ng/g or less, about 150 ng/g
or less, about 100 ng/g or less or about 50 ng/g or less. Suitably, the amount of NNN in this cured plant tissue can be
about 1700 ng/g or less, about 1500 ng/g or less, about 1300 ng/g or less, about 1100 ng/g or less, about 1000 ng/g or
less, or about 500 ng/g or less. Suitably, the amount of nicotine in this cured plant tissue can be about 2600 n.g or less,
about 2300 pg or less or about 2100 ng or less. Suitably, the amount of lignin in this cured plant tissue can be about
6.5 % or less of the total dry weight content of the cured plant tissue, about 6 % of the total dry weight content of the
cured plant tissue, about 5 % of the total dry weight content of the cured plant tissue, about 4 % of the total dry weight
content of the cured plant tissue or about 3 % of the total dry weight content of the cured plant tissue.

[0085] In one embodiment, there is provided cured plant tissue containing a reduced level of lignin, as compared to
control plant tissue in which the amount of lignin has not been reduced, and wherein the amount of matrix-bound NNK
is about 3500 ng/g or less and the average particle size is about 0.5 mm or greater. Suitably, the amount of free NNK
is about 300 ng/g or less. Suitably, the amount of NNN is about 1700 ng/g or less. Suitably, the amount of lignin in this
cured plant tissue is about 6.4 % or less of the total dry weight content of the cured plant tissue. Suitably, the amount
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of nicotine is about 2600 p.g or less.

[0086] In another embodiment, there is provided cured plant tissue containing a reduced level of lignin, as compared
to control plant tissue in which the amount of lignin has not been reduced, and wherein the amount of matrix-bound NNK
is about 1900 ng/g or less and the average particle size is between about 0.85 mm and about 1 mm. Suitably, the amount
of free NNK is about 250 ng/g or less. Suitably, the amount of NNN is about 1270 ng/g or less. Suitably, the amount of
lignin in this cured plant tissue is about 4.4 % or less of the total dry weight content of the cured plant tissue. Suitably,
the amount of nicotine is about 2300 n.g or less.

[0087] In another embodiment, there is provided cured plant tissue containing a reduced level of lignin, as compared
to control plant tissue in which the amount of lignin has not been reduced, and wherein the amount of matrix-bound NNK
is about 1600 ng/g or less and the average particle size is greater than about 1 mm. Suitably, the amount of free NNK
is about 200 ng/g or less. Suitably, the amount of NNN is about 1100 ng/g or less. Suitably, the amount of lignin in this
cured plant tissue is about 3 % or less of the total dry weight content of the cured plant tissue. Suitably, the amount of
nicotine is about 2100 p.g or less.

[0088] The tobacco plant or the tobacco plant material that is used at the start of the method(s) described herein can
comprise or consist or consist essentially of uncured tobacco plant or uncured tobacco plant material or cured tobacco
plant or cured tobacco plant material. Processes of curing tobacco - such as tobacco leaves, especially, green tobacco
leaves are well known to those skilled in the art and include without limitation air-curing, fire-curing, flue-curing and sun-
curing. The process of curing tobacco depends on the type of tobacco harvested. For example, Virginia flue (bright)
tobacco is typically flue-cured, Burley and certain dark strains are usually air-cured, and pipe tobacco, chewing tobacco,
and snuff are usually fire-cured. Although tobacco plants or tobacco plant material from any type of tobacco may be
used, certain types of tobacco are preferred. Particularly preferred tobacco materials are selected from the group con-
sisting of: flue-Cured, Turkish, Burley, Virginia, Maryland, Oriental, or any combination of two or more thereof. The shape
of the tobacco material is in general not limited. It can be in the form of homogenised tobacco material. Tobacco
homogenates - such as but not limited to cured tobacco homogenates - may be prepared from tobacco material using
various methods known in the art, for example, the tobacco may be in a shredded, granulated, ground or powder form.
In certain embodiments, it is desirable not to begin with tobacco material in the ground or powder form since certain
mechanical separation methods that can be used to separate lignin can require grinding and/or sieving steps.

[0089] The tobacco material used or obtained may comprise additives that include, but are not limited to, one or more
of the following components as well as combinations thereof: flavourants, organic and inorganic fillers (for example,
grains, processed grains, puffed grains, maltodextrin, dextrose, calcium carbonate, calcium phosphate, corn starch,
lactose, manitol, xylitol, sorbitol, finely divided cellulose, and the like), binders (for example, povidone, sodium car-
boxymethylcellulose and other modified cellulosic types of binders, sodium alginate, xanthan gum, starch-based binders,
gum arabic, lecithin, and the like), colorants (for example, dyes and pigments, including caramel colouring and titanium
dioxide, and the like), humectants (for example, glycerin, propylene glycol, and the like), oral care additives, preservatives
(for example, potassium sorbate, and the like), syrups (for example, honey, high fructose corn syrup, and the like used
as flavourants), and disintegration aids (for example, microcrystalline cellulose, croscarmellose sodium, crospovidone,
sodium starch glycolate, pregelatinized corn starch, and the like). Such additives are known to those having skill in the
art and may be present in amounts and in forms known in the art.

[0090] Thetobacco can be formed into reconstituted tobacco. Thus, in one embodiment, the methods described herein
can be used in the preparation of reconstituted tobacco, such as reconstituted tobacco (leaf) sheets. These sheets are
paper-like material that can be made from recycled tobacco fines, tobacco stems and "class tobacco", which consists
of tobacco particles generally less than 30 mesh in size that are collected at any stage of tobacco processing. The
reconstituted tobacco can be made by extracting the soluble chemicals in the tobacco by-products, processing the
leftover tobacco fibers from the extraction into a paper, and then reapplying the extracted materials in concentrated form
onto the paper. Reconstituted tobacco can generally be formed in a variety of ways. For instance, in one embodiment,
band casting can be utilised to form the reconstituted tobacco. Band casting typically employs a slurry of finely divided
tobacco parts and a binder that is coated onto a steel band and then dried. After drying, the sheet is blended with natural
tobacco strips or shredded and used in various tobacco products, including as a cigarette filler. Some examples of
processes for producing reconstituted tobacco are described in US 3,353,541, US 3,420,241, US 3,386,449, US
3,760,815 and 4,674,519. Reconstituted tobacco can also be formed by a papermaking process. Some examples of
processes for forming reconstituted tobacco according to this process are described in US 3,428,053, US 3,415,253,
US 3,561,451, US 3,467,109, US 3,483,874, US 3,860,012, US 3,847,164, US 4,182,349, US 5,715,844, US 5,724,998;
and US 5,765,570. For example, the formation of reconstituted tobacco using papermaking techniques can involve the
steps of mixing tobacco with water, extracting the soluble ingredients therefrom, concentrating the soluble ingredients,
refining the tobacco, forming a web, reapplying the concentrated soluble ingredients, drying, and threshing. Various
ingredients - such as flavour or colour treatments - can be applied to the web.

[0091] The tobacco obtained or obtainable by the methods described herein may be formed into a tobacco sheet -
such as areconstituted tobacco sheet. According to this embodiment, the method may comprise the steps of: (a) obtaining
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tobacco material - such as a tobacco homogenate - according to the methods described herein; (b) preparing a slurry
of tobacco homogenate; (c) casting the slurry of the tobacco homogenate; and (d) drying the slurry of the tobacco
homogenate to form a reconstituted tobacco sheet. According to another embodiment, the method may comprise the
steps of: (a) obtaining tobacco material - such as a tobacco homogenate - according to the methods described herein
and preparing a tobacco slurry; (b) casting the slurry of the tobacco homogenate; and (c) drying the slurry of the tobacco
homogenate to form a tobacco sheet. The step of casting the slurry of the tobacco homogenate may be performed using
any of the casting or paper making processes that are known in the art. By way of example, casting processes are
described in US 5,724,998 and US 5,584,306; paper-making processes are described in US 4,341,228; US 5,584,306
and US 6,216,706. Casting processes typically include casting the slurry onto a continuous stainless steel belt, drying
the cast slurry to form a reconstituted tobacco sheet and removing said sheet. Paper-making processes typically include
casting the aqueous slurry from a head box onto a wire screen for forming the desired sheet. The aqueous slurry may
be separated into a soluble portion and a fibrous portion. Water is drained from the fibrous portion and a sheet is so-
formed is subsequently treated and dried.

[0092] The tobacco slurries may further comprise one or more binders - such as gums and pectins. As described
above, tobacco slurries that are used to prepare reconstituted tobacco sheets may further comprise common additives
that include, but are not limited to, one or more of the following components as well as combinations of these: wood
cellulose fibers, aerosol formers, sugars, and flavourants and binders. Additives of the list described above are known
to those having skill in the art and may be present in these aqueous slurries in amounts and in forms known in the art.
[0093] Once prepared, the reconstituted tobacco sheets described herein may be cut in a similar fashion as whole
leaf tobacco to produce tobacco filler suitable for cigarettes and other tobacco products. The reconstituted tobacco
sheets described herein may be further trashed or flayed with mechanical fingers into sized pieces similar to natural
tobacco lamina strips or cut into diamond shaped pieces, between about 50 to 100 mm on a side. The reconstituted
tobacco sheet pieces described herein may be further blended with other tobaccos such as flue-cured tobacco, Burley
tobacco, Maryland tobacco, Oriental tobacco, rare tobacco, specialty tobacco, expanded tobacco and the like. The
precise amount of each type of tobacco within a tobacco blend used for the manufacture of a particular cigarette brand
varies from brand to brand. See, for example, Tobacco Encyclopaedia, Voges (Ed.) p. 44-45 (1984), Browne, The Design
of Cigarettes, 3rd Ed., p.43 (1990) and Tobacco Production, Chemistry and Technology, Davis et al. (Eds.) p. 346 (1999).
The entire blend may then be shredded into a cut filler and incorporated into a tobacco product.

[0094] According to a further aspect, there is provided a method for blending tobacco in which at least two different
types of tobacco are blended so as to form a tobacco blend. The various tobacco blends have different recipes for
blending different tobacco types. Tobacco types can be, by way of example, Burley, Flue Cured, Oriental, Bright and
Reconstituted tobacco. Burley, Flue Cured and Oriental tobacco are specific types of tobacco, while Bright tobacco is
a pre-blend of Flue Cured and Oriental tobacco. According to the method, a first (type of) cured tobacco plant material
is provided and the amount of lignin therein is reduced. Any of the methods described herein can be used to reduce the
amount of lignin. The total and/or matrix-bound NNK content of the first cured tobacco plant material can be measured
and cured tobacco plant material in which the total and/or matrix-bound NNK content is reduced as compared to first
cured tobacco plant material initially provided can be selected for further use. A second cured tobacco plant material
which has a higher total and/or matrix-bound NNK content than the total and/or matrix-bound NNK of the first cured
tobacco plant material is next provided. In some embodiments, the total and/or matrix-bound NNK content of this material
may already be known so measurement of these values will not be required. In other embodiments, the total and/or
matrix-bound NNK content of this material may not be known and so measurement will be required. Thus, measuring
the total and/or matrix-bound NNK content in the second cured tobacco plant material is an optional step in this method.
The first and second cured tobacco plant materials obtained from these steps can be blended together using processes
that are well known in the art. Optionally, the total and/or matrix-bound NNK content in the final blended tobacco plant
material can be measured. According to this method, a blended tobacco plant material can be obtained in which the
total and/or matrix-bound NNK content of the final blended tobacco plant material is lower than the second cured tobacco
plant material. Advantageously, this method can be used to provide a blend of tobacco material in which the overall
NNK content of the blend is reduced. Essentially, the tobacco material in which the amount of lignin therein has been
reduced is used to dilute or reduce the overall NNK content in the blended tobacco material.

[0095] The tobacco material obtained or obtainable according to this disclosure can also be used in tobacco cut filler
and in a smoking article formed from a tobacco rod of the cut filler. Conventionally, cut filler tobacco products for smoking
articles are formed predominantly from the lamina portion of the tobacco leaf, which is separated from the stem portion
of the leaf during a threshing process. Much of the stem portion that remains after the lamina has been removed and
separated is not used. In order to increase the amount of the tobacco material that can be used commercially, some
tobacco stems can be added back into the cut filler together with the lamina. In order to improve the taste and burning
characteristics of the tobacco stem for use in the cut filler, the stems are often first subjected to one or more treatment
procedures, which can include the procedures described herein. The rolling step can be carried out on tobacco stems
that have been subjected to the method of the present disclosure. The stems can be rolled to a desired thickness - such
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as a mean thickness of about 0.6 mm to 0.8 mm. During subsequent processing and storage steps, the stems can
expand to a final thickness of about 0.8 mm to about 1.0 mm. After rolling, the stems are dried and transferred to the
tobacco production plant, where they are cut and added to the tobacco cut filler. In some cases, the rolling step may
alternatively be incorporated as part of the on-line production process for cut filler. Typically the moisture content of the
tobacco stems is about 28 % to about 34 % oven volatiles prior to rolling in order to prevent damage to the structure of
the stems. If necessary, the tobacco stems can be conditioned prior to rolling in order to increase the moisture content
to this level. Known processes for conditioning tobacco stems involve contacting the stems with water, steam or a mixture
of water and steam. In methods where the rolling step is incorporated on-line and dried stems are used, the conditioning
step will typically take longer and may require a soaking step in which the stems are soaked in water for a number of
hours prior to rolling. The tobacco stems can be rolled using a one-step rolling process to reduce the thickness of the
stems to the desired mean thickness. After rolling, the stems can be cut to a cut width of between 0.1 mm and 0.2 mm.
The cut rolled stems are then optionally expanded using known stem expansion techniques, and then dried. Where the
stems are pre-rolled and dried, it will typically be necessary to condition the stems prior to cutting in order to increase
the moisture content of the tobacco stems back to between 28 % and 34 % oven volatiles. This increases the pliability
of the tobacco stems in order to limit damage or breakage of the stems during cutting. Finally, the cut rolled stems are
combined with tobacco cut lamina and any additional tobacco materials in order to form cut filler having at least 5 % by
weight of the cut rolled tobacco stems. Thus, in a further aspect, there is provided a method for preparing tobacco for
use as a tobacco cut filler comprising the steps of: (a) performing the method(s) as described herein; and (b) rolling and
cutting the tobacco material for use as a tobacco cut filler. There is also described a method of treating tobacco material
- such as tobacco stems - for use in tobacco cut filler, the method comprising the steps of: (a) performing the method
as described herein; (b) rolling the tobacco material; (c) cutting the rolled tobacco material; and (d) optionally drying the
cut rolled stems. The rolled tobacco stems can be combined with tobacco lamina such that the steps are carried out on
the combined tobacco stems and lamina. The cutting step can comprise cutting the rolled stems to a cut width of between
about 0.3 mm and 1.3 mm. The method can comprise the steps of: removing stems from the tobacco leaf; cutting the
stems to an average length of between about 15 mm and 80 mm; and rolling the stems to a thickness of between 0.1
mm and 0.5 mm. A method of producing cutfiller comprising rolled tobacco stems is also provided, the method comprising:
treating tobacco stems using the method described herein; and blending the treated stems with at least one type of
tobacco lamina, expanded tobacco or reconstituted tobacco to produce cut filler. The tobacco cut filler obtained or
obtainable by this method can comprise at least 60 %, and preferably at least 80 % by weight tobacco lamina having a
mean cut width between 0.8 mm and 1.1 mm, suitably, about 0.9 mm, and a mean thickness of about 0.2 mm. The
tobacco cut filler can comprise up to 95 % by weight tobacco lamina with a mean cut width between about 0.8 mm and
1.1 mm, more suitably about 0.9 mm, and a mean thickness of about 0.2 mm. The particles of tobacco lamina in the cut
filler are therefore of similar dimensions to the particles of tobacco stem.

[0096] As such, the tobacco stems are not visually distinct from the tobacco lamina, even at a high inclusion rate. In
addition, the blend of tobacco stems and lamina can advantageously be transported and processed effectively without
significant settling of the stems. Suitably, the mean cut width of the cut rolled tobacco stems is within about 0.1 mm,
more suitably within about 0.05 mm of the mean thickness of the tobacco lamina in the cut filler. Cut fillers may be
incorporated into a variety of smoking articles. For example, the cut filler may be used in the tobacco rod of a combustible
smoking article, such as a filter cigarette, cigarillo or cigar. Alternatively, the cut filler may be used to provide the tobacco
aerosol generating substrate in a distillation based smoking article, or an electrically heated smoking system. Alternatively,
the cut filler may be used as a roll-your-own product, or loose tobacco product for example, for use in a pipe.

[0097] The tobacco material can be incorporated into various consumable products - such as tobacco products. Also
encompassed are methods for making such tobacco products. Tobacco products include without limitation smoking
articles or smokable articles and smokeless tobacco products, including non-combustible products, heated products,
and aerosol-generating products. Non-limiting examples of smoking or smokable articles include cigarettes, cigarillos,
cigars and pipe tobaccos. Non-limiting examples of smokeless tobacco products include chewing tobaccos, snuffs, and
substrates for use in aerosol-generating products. Smokeless tobacco products may comprise tobacco in any form,
including as dried particles, shreds, granules, powders, or a slurry, deposited on, mixed in, surrounded by, or otherwise
combined with other ingredients in any format, such as flakes, films, tabs, foams, or beads. Liquid contents of smokeless
tobacco products can be contained in a device or enclosed in a form, such as beads, to preclude interaction with a
watersoluble wrapper. The wrapper may be shaped as a pouch to partially or completely enclose tobacco-incorporating
compositions, or to function as an adhesive to hold together a plurality of tabs, beads, or flakes of tobacco. Exemplary
materials for constructing a wrapper include film compositions comprising HPMC, CMC, pectin, alginates, pullulan, and
other commercially viable, edible film-forming polymers. Other wrapping materials may include pre-formed capsules
produced from gelatin, HPMC, starch/carrageenan, or other commercially available materials. Such wrapping materials
may include tobacco as an ingredient. Wrappers that are not orally disintegrable may be composed of woven or nonwoven
fabrics, of coated or uncoated paper, or of perforated or otherwise porous plastic films. Wrappers may incorporate
flavouring or colouring agents. Smokeless products can be assembled together with a wrapper utilizing any method
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known to persons skilled in the art of commercial packaging, including methods such as blister packing, in which a small
package can be formed by a vertical form/fill/seal packaging machine.

[0098] The amount of matrix-bound NNK in these smokable articles, smokeless products and aerosols and the like
may be at least about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, 96%, 97 %, 98%, 99%, and 100% lower - such as about 200% or 300% lower - when compared to consumable
products derived from control tobacco plant material. The amount of free-NNK may be substantially unchanged.
[0099] The amount of matrix-bound NNK in these smokable articles, smokeless products and aerosols and the like
may be about 3500 ng/g or less, or about 3000 ng/g or less, or about 2500 ng/g or less, or about 2000 ng/g or less, or
about 1500 ng/g or less, or about 1000 ng/g or less, or about 500 ng/g or less.

[0100] The amount of free NNK in these smokable articles and smokeless products and the like may be about 330
ng/g or less, about 300 ng/g or less, about 250 ng/g or less, about 200 ng/g or less, about 150 ng/g or less, about 100
ng/g or less or about 50 ng/g or less.

[0101] The amount of NNN in these smokable articles, smokeless products and aerosols and the like may be about
1700 ng/g or less, about 1500 ng/g or less, about 1300 ng/g or less, about 1100 ng/g or less, about 1000 ng/g or less,
or about 500 ng/g or less.

[0102] The amount of nicotine in these smokable articles and smokeless products and the like may be about 2600 p.g
orless, about 2300 g orless, orabout2100 p.g or less, or about 2000 g or less 1900 g or less, or about 1800 g or less.
[0103] The amount of lignin in these smokable articles and smokeless products and the like may about 6.5 % or less
of the total dry weight content of the cured plant tissue, about 6 % of the total dry weight content of the cured plant tissue,
about 5 % of the total dry weight content of the cured plant tissue, about 4 % of the total dry weight content of the cured
plant tissue or about 3 % of the total dry weight content of the cured plant tissue.

[0104] In one embodiment, the amount of matrix-bound NNK in these smokable articles and smokeless products and
the like is about 3500 ng/g or less, the amount of free NNK is about 300 ng/g or less, the amount of NNN is about 1700
ng/g or less, the amount of lignin is about 6.4 % or less of the total dry weight content of the cured plant tissue, and the
amount of nicotine is about 2600 p.g or less.

[0105] In one embodiment, the smokable articles or smokeless products and the like comprise about 3500 ng/g or
less of matrix-bound NNK. Suitably, the amount of free NNK is about 300 ng/g or less. Suitably, the amount of NNN is
about 1700 ng/g or less. Suitably, the amount of lignin in is about 6.4 % or less of the total dry weight content of the
cured plant tissue. Suitably, the amount of nicotine is about 2600 g or less. Suitably, the average particle size is about
0.5 mm or greater.

[0106] In another embodiment, the smokable articles or smokeless products and the like comprise about 1900 ng/g
or less matrix-bound NNK. Suitably, the amount of free NNK is about 250 ng/g or less. Suitably, the amount of NNN is
about 1270 ng/g or less. Suitably, the amount of lignin in this cured plant tissue is about 4.4 % or less of the total dry
weight content of the cured plant tissue. Suitably, the amount of nicotine is about 2300 g or less. Suitably, the average
particle size is between about 0.85 mm and about 1 mm.

[0107] In another embodiment, the smokable articles or smokeless products and the like comprise about 1600 ng/g
or less matrix-bound NNK. Suitably, the amount of free NNK is about 200 ng/g or less. Suitably, the amount of NNN is
about 1100 ng/g or less. Suitably, the amount of lignin in this cured plant tissue is about 3 % or less of the total dry
weight content of the cured plant tissue. Suitably, the amount of nicotine is about 2100 g or less. Suitably, the average
particle is greater than about 1 mm.

[0108] The tobacco material can be derived from tobacco plants, which include plants of the genus Nicotiana, various
species of Nicotiana, including N. rustica and N. tabacum. The tobacco material can be derived from varieties of Nicotiana
species, commonly known as flue or bright varieties, Burley varieties, dark varieties and oriental/Turkish varieties. In
some embodiments, the tobacco material is derived from a Burley, Virginia, flue-cured, air-cured, fire-cured, Oriental,
or a dark tobacco plant. In some embodiments, the tobacco material is derived, for example, from one or more of the
following varieties: N. tabacum AA 37-1, N. tabacum B 13P, N. tabacum Xanthi (Mitchell-Mor), N. tabacum KT D#3
Hybrid 107, N. tabacum Bel-W3, N. tabacum 79-615, N. tabacum Samsun Holmes NN, F4 from cross N. tabacum BU21
X N. tabacum Hoja Parado, line 97, N. tabacum KTRDC#2 Hybrid 49, N. tabacum KTRDC#4 Hybrid 1 10, N. tabacum
Burley 21, N. tabacum PM016, N. tabacum KTRDC#5 KY 160 SI, N. tabacum KTRDC#7 FCA, N. tabacum KTRDC#6
TN 86 SI, N. tabacum PM021 , N. tabacum K 149, N. tabacum K 326, N. tabacum K 346, N. tabacum K 358, N. tabacum
K 394, N. tabacum K 399, N. tabacum K 730, N. tabacum KY 10, N. tabacum KY 14, N. tabacum KY 160, N. tabacum
KY 17, N. tabacum KY 8959, N. tabacum KY 9, N. tabacum KY 907, N. tabacum MD 609, N. tabacum McNair 373, N.
tabacum NC 2000, N. tabacum PG 01, N. tabacum PG 04, N. tabacum P01, N. tabacum P02, N. tabacum P03, N.
tabacum RG 11, N. tabacum RG 17, N. tabacum RG 8, N. tabacum Speight G-28, N. tabacum TN 86, N. tabacum TN
90, N. tabacum VA 509, N. tabacum AS44, N. tabacum Banket A1, N. tabacum Basma Drama B84/31 , N. tabacum
Basma | Zichna ZP4/B, N. tabacum Basma Xanthi BX 2A, N. tabacum Batek, N. tabacum Besuki Jember, N. tabacum
C104, N. tabacum Coker 319, N. tabacum Coker 347, N. tabacum Criollo Misionero, N. tabacum PM092, N. tabacum
Delcrest, N. tabacum Djebel 81, N. tabacum DVH 405, N. tabacum Galpao Comum, N. tabacum HB04P, N. tabacum
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Hicks Broadleaf, N. tabacum Kabakulak Elassona, N. tabacum PM102, N. tabacum Kutsage E1 , N. tabacum KY 14xL8,
N. tabacum KY 171, N. tabacum LA BU 21, N. tabacum McNair 944, N. tabacum NC 2326, N. tabacum NC 71, N.
tabacum NC 297, N. tabacum NC 3, N. tabacum PVH 03, N. tabacum PVH 09, N. tabacum PVH 19, N. tabacum PVH
2110, N. tabacum Red Russian, N. tabacum Samsun, N. tabacum Saplak, N. tabacum Simmaba, N. tabacum Talgar
28, N. tabacum PM132, N. tabacum Wislica, N. tabacum Yayaldag, N. tabacum NC 4, N. tabacum TR Madole, N.
tabacum Prilep HC-72, N. tabacum Prilep P23, N. tabacum Prilep PB 156/1, N. tabacum Prilep P12-2/1 , N. tabacum
Yaka JK-48, N. tabacum Yaka JB 125/3, N. tabacum TI-1068, N. tabacum KDH-960, N. tabacum TI-1070, N. tabacum
TW136, N. tabacum PM204, N. tabacum PM205, N. tabacum Basma, N. tabacum TKF 4028, N. tabacum L8, N. tabacum
TKF 2002, N. tabacum TN9O, N. tabacum GR141, N. tabacum Basma xanthi, N. tabacum GR149, N. tabacum GR153,
and N. tabacum Petit Havana. The use of any species of the genus Nicotiana is disclosed, including N. rustica and N.
tabacum (for example, LA B21, LN KY171, Tl 1406, Basma, Galpao, Perique, Beinhart 1000-1, and Petico). Other
species include N. acaulis, N. acuminate, N. acuminate var. multiflora, N. alata, N. amplexicaulis, N. arentsii, N. bena-
videsii, N. benthamiana, N. bigelovii, N. bonariensis, N. cavicola, N. clevelandii, N. cordifolia, N. corymbosa, N. debneyi,
N. excelsior, N. forgetiana, N. fragrans, N. glauca, N. glutinosa, N. goodspeedii, N. gossei, N. hybrid, N. ingulba, N.
kawakamii, N. knightiana, N. langsdorffii, N. linearis, N. longiflora, N. megalosiphon, N. miersii, N. noctiflora, N. nudicaulis,
N. obtusifolia, N. occidentalis, N. occidentalis subsp. hesperis, N. otophora, N. paniculata, N. pauciflora, N. petunioides,
N. plumbaginifolia, N. quadrivalvis, N. raimondii, N. repanda, N. rosulata, N. rosulata subsp. ingulba, N. rotundifolia, N.
setchellii, N. simulans, N. solanifolia, N. spegazzinii, N. stocktonii, N. suaveolens, N. sylvestris, N. thyrsiflora, N. tomen-
tosa, N. tomentosiformis, N. trigonophylla, N. umbratica, N. velutina, N. wigandioides, and N. x sanderae.

[0109] The use oftobacco cultivars and elite tobacco cultivars is also contemplated herein. Particularly useful Nicotiana
tabacum varieties include Burley type, dark type, flue-cured type, and Oriental type tobaccos. Non-limiting examples of
varieties or cultivars are: BD 64, CC 101, CC 200, CC 27, CC 301, CC 400, CC 500, CC 600, CC 700, CC 800, CC 900,
Coker 176, Coker 319, Coker 371 Gold, Coker 48, CD 263, DF911, DT 538 LC Galpao tobacco, GL 26H, GL 350, GL
600, GL 737, GL 939, GL 973, HB 04P, HB 04P LC, HB3307PLC, Hybrid 403LC, Hybrid 404LC, Hybrid 501 LC, K 149,
K 326, K 346, K 358, K394, K 399, K 730, KDH 959, KT 200, KT204LC, KY10, KY14, KY 160, KY 17, KY 171, KY 907,
KY907LC, KTY14xL8 LC, Little Crittenden, McNair 373, McNair 944, msKY 14xL8, Narrow Leaf Madole, Narrow Leaf
Madole LC, NBH 98, N-126, N-777LC, N-7371LC, NC 100, NC 102, NC 2000, NC 291, NC 297, NC 299, NC 3, NC 4,
NC 5, NC 6, NC7, NC 606, NC 71, NC 72, NC 810, NC BH 129, NC 2002, Neal Smith Madole, OXFORD 207, PD 7302
LC, PD 7309 LC, PD 7312 LC’ ’Periq’e’ tobacco, PVH03, PVH09, PVH19, PVH50, PVH51, R 610, R 630, R 7-11, R
7-12,RG 17, RG 81, RG H51, RGH 4, RGH 51, RS 1410, Speight 168, Speight 172, Speight 179, Speight 210, Speight
220, Speight 225, Speight 227, Speight 234, Speight G-28, Speight G-70, Speight H-6, Speight H20, Speight NF3, Tl
1406, T1 1269, TN 86, TN86LC, TN 90, TN 97, TN97LC, TN D94, TN D950, TR (Tom Rosson) Madole, VA 309, VA359,
AA 37-1, B 13P, Xanthi (Mitchell-Mor), Bel-W3, 79-615, Samsun Holmes NN, KTRDC number 2 Hybrid 49, Burley 21,
KY 8959, KY 9, MD 609, PG 01, PG 04, P01, PO2, PO3, RG11, RG 8, VA 509, AS44, Banket A1, Basma Drama B84/31,
Basma | Zichna ZP4/B, Basma Xanthi BX 2A, Batek, Besuki Jember, C104, Coker347, Criollo Misionero, Delcrest,
Djebel81, DVH 405, Galpdo Comum, HB0O4P, Hicks Broadleaf, Kabakulak Elassona, Kutsage E1, LA BU 21, NC 2326,
NC 297, PVH 2110, Red Russian, Samsun, Saplak, Simmaba, Talgar 28, Wislica, Yayaldag, Prilep HC-72, Prilep P23,
Prilep PB 156/1, Prilep P12-2/1, Yaka JK-48, Yaka JB 125/3, TI-1068, KDH-960, TI-1070, TW136, Basma, TKF 4028,
L8, TKF 2002, GR141, Basma xanthi, GR149, GR153, Petit Havana. Low converter subvarieties of the above, even if
not specifically identified herein, are also contemplated.

[0110] The following examples are provided as an illustration and not as a limitation. Unless otherwise indicated, the
present invention employs conventional techniques and methods of molecular biology and plant biology.

EXAMPLES
Example 1
Method for analysis of free and matrix-bound NNK in tobacco

[0111] Aliquots of tobacco samples (for example, about 750 mg) are extracted with about 30 mL of Tris-HCI buffer
(50 mM; pH 7.4) by shaking for about one hour at approximately room temperature. Internals standard (100 ng/mL NNK-
d,) are added. Samples (0.4 mL) of the extracts are filtered using a 0.2 wM filter and the NNK content is analysed using
ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). The sample concentrations cal-
culated from these extract concentrations correspond to the "free NNK" concentrations in the sample. After treating the
extraction mixtures (for example, by heating to about 130°C for about 4 hours) and filtering aliquots of the extracts, NNK
concentrations are again measured by UPLC-MS/MS. From these values, the "total NNK" concentration in the samples
can be calculated. The "matrix-bound NNK" concentration is the difference between the "total NNK" and the "free NNK"
concentrations.
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[0112] An alternative method for "total-NNK" extraction comprises acidification of the extraction mixtures with concen-
trated HCI (for example, 3 mL of 37% HCI added to 30 mL) and incubation for 48 hours at 80°C. The acidic extracts are
neutralised before filtration and UPLC analysis by adding NaOH solution (6N, 40 pnL) and magnesium hydroxide sus-
pension (10%; 40 pL) to 320 L of extract.

Example 2
UPLC analysis

[0113] The column used is Waters Acquity BEH C18, 1.7 um, 2.1 X 50 mm. The eluents used are: (A) ammonium
bicarbonate (10mM; adjusted to pH 9.8 with ammonia) + 2% (v/v) acetonitrile; (B) acetonitrile. The gradient used is 0
min -5 % B; 0.5 min - 5% B; 3.3 min - 18.3 % B. The flow that is used is 0.5 mL/min. The column temperature that is
used is 50°C.

Example 3
MS/MS methodology

[0114] This analysis is carried out on a Waters TQ spectrometer using the following MRM transitions: NNK: 208.2 —
122.2; dwell time 100 ms; NNK-d4: 212.2 — 126.2; dwell time 100 ms; Capillary voltage: 0.6 kV; Cone voltage: 25 V;
Collision energy: 11 eV; Source temperature: 120°C; Desolvation temperature: 400°C; Desolvation gas flow: 800 L/h.

Example 4
Distribution of matrix-bound NNK in lignified and non-lignified tissues of Burley stems

[0115] About 2 grams of midribs of cured Burley tobacco leaves are separated by hand into inner lignified tissue (36
% of total dry weight) and outer non-lignified tissue (64 % of total dry weight). In each of these samples the concentration
of free NNK and total NNK is analysed by UPLC-MS, as described above. Matrix-bound NNK is calculated as the
difference between free NNK and total NNK concentration. Lignin content is quantified using a photometric method
based on derivatisation with thioglycolic acid (see Brinkmann et al. (2002) J. Chem. Ecol., 28, 2483-2501).

[0116] The results in Figure 1 show the distribution of free NNK, matrix-bound NNK and lignin in lignified (L) and non-
lignified (NL) tissues of cured Burley stems. Figure 2 is a cross-section of a hydrated cured Burley stem showing lignified
(L) and non-lignified (NL) tissues. Lignified tissue is stained red with phloroglucinol. The results in Figure 3 shows the
matrix-bound NNK content of lignified and non-lignified tissues of green midribs after nitrosating with sodium nitrite
solution.

[0117] These results show that matrix-bound NNK is distributed principally in lignified tissues of Burley tobacco stems
and midribs.

Example 5

[0118] Enrichment of a fraction with low bound-NNK content from Burley Stem by freeze-drying, grinding and size
separation

[0119] A sample of Burley Stems (52 g) is humidified with water (350 mL) and freeze-dried. A part of the resulting
material (12 g) is ground by shaking with steel balls (2 balls, diameter 2 cm; 300 rpm; 15 min) and separated with a
sieve shaker into fractions of different particle size ranging from greater than 1 mm to less than 0.25 mm.

[0120] Figure 4 and Table 1 show the free- and matrix-bound NNK, NNN, lignin and nicotine levels in sieving fractions
of ground freeze-dried Burley stems. The analysis of free- and matrix-bound NNK in Figure 5 and Table 1 indicates that
both the lignin content (as % dry weight of each fraction) and the matrix-bound NNK content is decreased in the fractions
with particle size of greater than 0.5 mm, including fractions with particle size of 0.5 mm to 0.85 mm, 0.85 mm to 1 mm
and greater than 1 mm. Figure 5 shows that lignin content correlates well with matrix-bound NNK thereby confirming
the co-localisation of lignin and matrix-bound NNK.

Example 6
Localization of matrix-bound NNK precursor in green TN90 midribs and Burley stems

[0121] The relative distribution of matrix-bound NNK is measured in sclerenchymatic and non-sclerenchymatic tissue
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of TN90 midribs. The prediction of matrix-bound NNK being bound to lignin predicts a higher concentration of this
precursor in the lignified sclerenchymatic tissue. In a second experiment the relative distribution of free and matrix-bound

NNK in sclerenchymatic and non-sclerenchymatic tissue of (cured) Burley stems is investigated.

Materials & Methods

Green midribs

[0122] The midribs (only the proximal halves) of 15 mature TN90 leaves are manually separated in sclerenchymatic
tissue (S) (the "center" of the midrib) and non-sclerenchymatic tissue (NS). Both are freeze-dried and finely ground. The
water-insoluble fraction of the two materials is determined by extracting 1g, each, three times with 40 mL of methanol/water
1:3 (room temperature for 1 hour) and weighing the insoluble material (designated SW and NSW) after freeze-drying.
Pseudo-oxynictoine (PON) and nicotine analysis in S and NS (n=5) is measured using the follow methods. Finely
powdered plant material (-20 mg) is extracted by shaking at room temperature for 45 minutes with methanol/water (4:1)
containing PON-methyl-d; as an internal standard (200 ng/mL). After filtration (0.2 um) samples are subjected to LC-
MS analysis using the following conditions: Column: Acquity UPLC BEH C18 column (1.7 pwm, 50 x 2.1 mm; Waters);
Column temperature: 50 °C; Eluents: Aqueous ammonium bicarbonate adjusted to pH 9.8 using NH5 with acetonitrile
(98:2, v/v; eluent A); acetonitrile (eluent B); Gradient: 0 min - 0 % B, 0.5 mL/min; 0.5 min - 0 % B, 0.5 mL/min; 6 min -
30 % B, 0.5 mL/min; MS detection: PON m/z 179.2 @ m/z 106.1; PON-methyl-d3 m/z 182.2 @ m/z 106.1; UV detection:
260 nm. PON and nicotine are eluted after 2.6 and 4.1 minutes, respectively. For the quantification of nicotine the peak
area at 260 nm and external calibration is used. In order to estimate the content of matrix-bound NNK precursor in S,
NS, SW and NSW, aliquots (-20 mg; n=5) of these materials are nitrosated by incubation in NaNO2-solution (1.5 mL
(10 mg/mL in water)) for 4 hours at room temperature with shaking, centrifuged and washed/centrifuged four times with
10 mL water. Then, the centrifugation sediment of each nitrosated sample is taken up in 4 mL Tris-HCI buffer (50mM
pH 7.5; with NNK-d4 and NNN-d4 at 100 ng/mL), autoclaved (for 4 hours at 130°C) and analysed for NNK content using
the methods described herein.

Cured Burley stems

[0123] A Burley stem sample (2g = four ~5 cm pieces) is manually separated into the outer (non-lignified) tissue (CNS)
and the inner (lignified) part (CS). Both samples are finely ground in a mixer mill (Retsch "Tissuelyzer" for 2.5 minutes,
50 s-1). This results in 1183 mg and 651 mg of CNS and CS powder, respectively. Free NNK in the two samples is
determined after extraction of -50 mg aliquots (n=5) with 1.5 mL Tris-buffer (+IS) for 1 hour at room temperature. Total
NNK is determined after autoclave extraction (130°C for 4 hours) of -50 mg aliquots (n=5) in 5 mL Tris-buffer (+IS).

Results

[0124] The results of this experiment are shown in Table 2 and in Figure 6. After nitrosation and washing, a 7-fold
higher concentration of matrix-bound NNK is found in the sclerenchymatic tissue (S) compared to the outer layers of
the midribs (NS). PON and nicotine are both two-fold higher in NS than in S. The results of these artificial nitrosation
experiments are corroborated by the bound-NNK levels in the lignified (CS) and non-lignified (CNS) parts of a commer-
cially cured Burley stem sample. While free NNK is two-fold higher in CS, matrix-bound NNK is 7-fold higher in CS.
Nicotine and NNN levels are higher in CS than CNS and less than NNK.

Conclusions

[0125] The presence of high-concentrations of matrix-bound NNK precursor in the lignified, sclerenchymatic tissue of
green midribs indicates that matrix-bound NNK is covalently or non-covalently linked to lignin.

[0126] Any publication cited or described herein provides relevant information disclosed prior to the filing date of the
present application. Statements herein are not to be construed as an admission that the inventors are not entitled to
antedate such disclosures. Various modifications and variations of the invention will be apparent to those skilled in the
art without departing from the scope of the invention. Although the invention has been described in connection with
specific preferred embodiments, it should be understood that the invention as claimed should not be unduly limited to
such specific embodiments. Indeed, various modifications of the described modes for carrying out the invention which
are obvious to those skilled in cellular, molecular and plant biology or related fields are intended to be within the scope
of the following claims.
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TABLE 1
Sieving Fraction oftotalweight free NNK NNN NIC bound NNK Lignin [%
fraction [%] [ng/g] [ng/g] [ug/d] [ng/g] d.w.]
A:>1mm 16 200 1098 2091 1606 2.92
A:0.85-1mm 4 251 1269 2307 1905 4.41
A:05-085 16 328 1690 2608 3500 6.33
mm
A:025-0.5 27 463 2305 2937 6218 11.31
mm
A: <0.25 mm 38 297 1732 3237 2936 4.81
total 329 1760 2839 3651 6.47
TABLE 2
fre:sh d_ry dry befo_r © after washing . water- water-insolubles
weight weight matter washing [mg] insolubles [% [% fresh weight]
. 0
[a] [d] [%] [mg] dry weight]
S 25 3.1 124 1010 668 66 8.2
NS 171 11 6.4 1010 414 41 2.6
Cs 0.65
CNS 1.18
PON  NIC NNK after
Sample PON/NIC *1000 autoclaving NNN [ng/g] Free NNK [ng/g]
[ug/g]  [ug/d] /
[ng/g]
S 265 13245 1660
NS 116 184 111
SW 331 17610 1595
NSW 109 326 272
PON-S 6.8 784 8.63
PON-NS 14.0 1909 7.32
CS-free 9496 1356 120
CNS- 7985 895 64
free
CS-total 8459 2038
CNS- 7057 310
total
Claims

1. A method of reducing the amount of matrix-bound NNK in cured tobacco plant material, comprising the steps of:

(a) providing cured tobacco plant material;
(b) treating the plant material to reduce particle size;
(c) mechanically separating lignified tissue from non-lignified tissue in the cured tobacco plant material by size;

and

(d) obtaining cured tobacco plant material in which the amount of lignin is reduced and the amount of matrix-

bound NNK is reduced as compared to the cured tobacco plant material provided in step (a).

2. The method according to claim 1, wherein following step (a) there is a further step of measuring the amount of at
least matrix-bound NNK, and optionally, wherein following step (b) there is a further step of measuring the amount
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of at least matrix-bound NNK.

The method according to claim 2, wherein said method comprises the further step (d) of comparing the level of at
least matrix-bound NNK measured following step (a) with the level of matrix-bound NNK measured following step
(b), wherein a reduction in the amount of matrix-bound NNK in the tobacco material obtained in step (b) as compared
to the tobacco material provided in step (a) is indicative that the amount of matrix-bound NNK in the tobacco material
is reduced.

A method of reducing the formation of matrix-bound NNK during curing of tobacco plant material comprising reducing
the amount of lignin therein prior to curing, comprising the steps of:

(a) providing uncured tobacco plant material;

(b) treating the plant material to reduce particle size;

(c) mechanically separating lignified tissue from non-lignified tissue in the uncured tobacco plant material by size;
(d) curing the tobacco plant material provided in step (b); and

(e) obtaining cured tobacco plant material in which the amount of matrix-bound NNK is reduced as compared
to a control in which the amount of lignin has not been reduced.

The method according to claim 4, wherein following step (a) there is a further step of measuring the amount of at
least matrix-bound NNK, and optionally, wherein following step (b) there is a further step of measuring the amount
of at least matrix-bound NNK and optionally, wherein following step (c) there is a further step of measuring the
amount of at least matrix-bound NNK, preferably,

wherein following step (c) or step (d) said method comprises the further step of comparing the level of at least matrix-
bound NNK measured following step (a) with the level of at least matrix-bound NNK measured following step (b)
and/or step (c), wherein a reduction in the amount of matrix-bound NNK in the tobacco material obtained in step (b)
or step (c) as compared to the tobacco material provided in step (a) is indicative that the amount of matrix-bound
NNK in the tobacco material is reduced.

The method according to any of the preceding claims, wherein the tobacco plant material is treated to expand non-
lignified plant tissue, preferably, wherein the amount of lignin is reduced by separating the expanded and non-
expanded plant tissue based on their different densities and/or their different strengths and/or their different particle
sizes and/or
wherein the amount of lignin is reduced by removing at least the vascular bundle or xylem or lignified scleren-
chymatic tissue or a combination of two or more thereof from the tobacco plant material; and/or
wherein the tobacco plant material provided in step (a) comprises or consists or consists essentially of plant
midribs or plant stems or plant stalks or a combination of two or more thereof.

Tobacco plant material obtained or obtainable by the method according to any of claims 1 to 6.

Use of tobacco plant material according to claim 7, for manufacturing tobacco with reduced levels of matrix-bound
NNK, wherein said levels of matrix-bound NNK are reduced as compared to the control.

A method for producing reconstituted tobacco comprising the steps of:
(i) performing the method according to any of claims 1 to 6;
(i) manufacturing the tobacco material obtained in step (i) into reconstituted tobacco; and
(iii) optionally incorporating the reconstituted tobacco into a tobacco product.
Reconstituted tobacco obtained or obtainable by the method of claim 9.

A method for preparing tobacco for use as a tobacco cut filler comprising the steps of:

(i) performing the method according to any of claims 1 to 6; and
(i) rolling and cutting the tobacco material for use as a tobacco cut filler.

The cured tobacco plant material of claim 7, containing a reduced level of lignin as compared to control tobacco
plant material in which the amount of lignin has not been reduced, wherein the amount of lignin in the cured tobacco
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plant material has been reduced by mechanically separating lignified tissue from non-lignified tissue, and wherein
the amount of matrix-bound NNK is about 3500 ng/g or less, preferably,

wherein the amount of free NNK is less than about 330 ng/g, optionally wherein the NNN content is less than
about 1700 ng/g and optionally wherein the nicotine content is less than about 2610 w.g/g; and/or

wherein the cured tobacco plant material comprises, consists of consists essentially of plant cortex - such as
outer plant cortex; and/or

wherein vascular bundle or xylem or lignified sclerenchymatic tissue or a combination thereof is substantially
absent from the cured plant tissue.

13. A tobacco product or a reconstituted tobacco product comprising, consisting or consisting essentially of the cured
tobacco plant material according to claim 8 or claim 12.

14. A method for blending tobacco in which at least two different types of tobacco are blended so as to form a tobacco
blend comprising the steps of:

(i) providing a first cured tobacco plant material and reducing the amount of lignin therein by mechanically
separating lignified tissue from non-lignified tissue according to the methods of claims 1-6;

(ii) providing a second cured tobacco plant material which has a higher total and/or matrix-bound NNK content
than the total and/or matrix-bound NNK of the first cured tobacco plant material obtained in step (i), and optionally
measuring the total and/or matrix-bound NNK content in the second cured tobacco plant material;

(iii) blending together the first and second cured tobacco plant materials from steps (i) and (ii) and optionally
measuring the total and/or matrix-bound NNK content in the blended tobacco plant material; and

(iv) obtaining a blended tobacco plant material in which the total and/or matrix-bound NNK content of the blended
tobacco plant material is lower than the second cured tobacco plant material provided in step (ii),

optionally wherein step (i) is performed after step (ii).

Patentanspriiche

1. Verfahren zum Reduzieren der Menge an matrixgebundenem NNK in getrocknetem Tabakpflanzenmaterial, die
Schritte aufweisend:

(a) Vorsehen von getrocknetem Tabakpflanzenmaterial;

(b) Behandeln des Pflanzenmaterials zur Reduzierung der PartikelgroRe;

(c) mechanisches Trennen nach GroéRe von lignifiziertem Gewebe und nicht-lignifiziertem Gewebe in dem
getrocknetem Tabakpflanzenmaterial; und

(d) Gewinnen von getrocknetem Tabakpflanzenmaterial, bei dem die Menge an Lignin reduziert ist und die
Menge an matrixgebundenem NNK im Vergleich zu dem in Schritt (a) vorgesehenen getrockneten Tabakpflan-
zenmaterial reduziert ist.

2. \Verfahren nach Anspruch 1, wobei nach Schritt (a) ein weiterer Schritt des Messens der Menge an zumindest

matrixgebundenem NNK erfolgt, und, optional, wobei nach Schritt (b) ein weiterer Schritt des Messens der Menge
an zumindest matrixgebundenem NNK erfolgt.

3. Verfahren nach Anspruch 2, wobei das Verfahren den weiteren Schritt (d) des Vergleichs des nach Schritt (a)

gemessenen Anteils an zumindest matrixgebundenem NNK mit dem nach Schritt (b) gemessenen Anteil an ma-
trixgebundenem NNK, aufweist, wobei eine Reduzierung der Menge an matrixgebundenem NNK in dem in Schritt
(b) gewonnenen Tabakmaterial im Vergleich zu dem in Schritt (a) vorgesehenen Tabakmaterial anzeigt, dass die
Menge an matrixgebundenem NNK in dem Tabakmaterial reduziert ist.

4. Verfahren zur Reduzierung der Bildung von matrixgebundenem NNK wahrend der Trocknung von Tabakpflanzen-

material, aufweisend die Reduzierung der Menge an Lignin darin vor der Trocknung, die Schritte aufweisend:
(a) Vorsehen von ungetrocknetem Tabakpflanzenmaterial;

(b) Behandeln des Pflanzenmaterials zur Reduzierung der PartikelgroRe;
(c) mechanisches Trennen nach GroéRe von lignifiziertem Gewebe und nicht-lignifiziertem Gewebe in dem
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ungetrockneten Tabakpflanzenmaterial;

(d) Trocknung des in Schritt (b) vorgesehenen Tabakpflanzenmaterials; und

(e) Gewinnen von getrocknetem Tabakpflanzenmaterial, bei dem die Menge an matrixgebundenem NNK im
Vergleich zu einer Kontrolle, bei der die Menge an Lignin nicht reduziert wurde, reduziert ist.

Verfahren nach Anspruch 4, wobei nach dem Schritt (a) ein weiterer Schritt des Messens der Menge an zumindest
matrixgebundenem NNK erfolgt, und, optional, wobei nach dem Schritt (b) ein weiterer Schritt des Messens der
Menge an zumindest matrixgebundenem NNK erfolgt und, optional, wobei nach dem Schritt (c) ein weiterer Schritt
des Messens der Menge an zumindest matrixgebundenem NNK erfolgt, bevorzugt,

wobei das Verfahren nach Schritt (c) oder Schritt (d) den weiteren Schritt des Vergleichs des nach Schritt (a)
gemessenen Anteils an zumindest matrixgebundenem NNK mit dem nach Schritt (b) und/oder Schritt (c) gemes-
senen Anteil an zumindest matrixgebundenem NNK aufweist, wobei eine Reduzierung der Menge an matrixgebun-
denem NNK in dem in Schritt (b) oder Schritt (c) gewonnenen Tabakmaterial, verglichen mit dem in Schritt (a)
vorgesehenen Tabakmaterial, anzeigt, dass die Menge an matrixgebundenem NNK in dem Tabakmaterial reduziert
ist.

Verfahren nach einem der vorhergehenden Anspriiche, wobei das Tabakpflanzenmaterial zur Anreicherung von
nicht-lignifiziertem Pflanzengewebe behandelt wird, bevorzugt, wobei die Menge an Lignin durch Trennung des
angereicherten und nicht angereicherten Pflanzengewebes basierend auf ihren verschiedenen Dichten und/oder
ihren verschiedenen Starken und/oder ihren verschiedenen PartikelgroRen reduziert wird; und/oder

wobei die Menge an Lignin durch Entfernung von zumindest des Gefafblindels oder Xylem oder lignifiziertem
Sklenerenchymgewebe oder einer Kombination von zwei oder mehr davon aus dem Tabakpflanzenmaterial
reduziert wird; und/oder

wobei das in Schritt (a) vorgesehene Tabakpflanzenmaterial Pflanzenmittelrippen oder Pflanzenstiele oder
Pflanzenstangel oder eine Kombination von zwei oder mehr davon aufweist oder daraus besteht oder im We-
sentlichen daraus besteht.

Tabakpflanzenmaterial, das durch das Verfahren nach einem der Anspriiche 1 bis 6 gewonnen wird oder gewonnen
werden kann.

Gebrauch von Tabakpflanzenmaterial nach Anspruch 7 zur Herstellung von Tabak mit reduzierten Anteilen an
matrixgebundenem NNK, wobei die Anteile an matrixgebundenem NNK im Vergleich zu der Kontrolle reduziert sind.

Verfahren zur Erzeugung von rekonstituiertem Tabak, die Schritte aufweisend:

(i) Durchfiihren des Verfahrens nach einem der Anspriiche 1 bis 6;
(ii) Herstellen des in Schritt (i) gewonnenen Tabakmaterials zu rekonstituiertem Tabak; und
(iii) optionale Aufnahme des rekonstituierten Tabaks in ein Tabakprodukt.

Rekonstituierter Tabak, der durch das Verfahren nach Anspruch 9 gewonnen wurde oder gewonnen werden kann.
Verfahren zur Vorbereitung von Tabak fir den Gebrauch als geschnittener Fiilltabak, die Schritte aufweisend:

(i) Durchfiihren des Verfahrens nach einem der Anspriiche 1 bis 6; und
(ii) Rollen und Schneiden des Tabakmaterials fiir den Gebrauch als geschnittener Fulltabak.

Getrocknetes Tabakpflanzenmaterial nach Anspruch 7, enthaltend einen im Vergleich zum Tabakpflanzenmaterial
der Kontrolle, bei dem die Menge an Lignin nicht reduziert wurde, reduzierten Ligninanteil, wobei die Menge an
Lignin in dem getrockneten Tabakpflanzenmaterial durch mechanisches Trennen von lignifiziertem Gewebe und
nicht-lignifiziertem Gewebe reduziert wurde, und wobei die Menge an matrixgebundenem NNK bevorzugt etwa
3500 ng/g oder weniger betragt,

wobei die Menge an freigesetztem NNK weniger als etwa 330 ng/g betragt, optional, wobei der NNN-Gehalt
weniger als etwa 1700 ng/g betragt und, optional, wobei der Nikotingehalt weniger als etwa 2610 p.g/g betragt;
und/oder

wobei das getrocknete Tabakpflanzenmaterial einen Pflanzenkortex aufweist, daraus besteht oder im Wesent-
lichen daraus besteht - wie der duRere Teil des Pflanzenkortexes; und/oder
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wobei Gefalbiindel oder Xylem oder lignifiziertes Sklerenchymgewebe oder eine Kombination davon im We-
sentlichen nicht in dem getrocknetem Pflanzengewebe vorhanden ist.

13. Tabakprodukt oder rekonstituiertes Tabakprodukt, aufweisend, daraus bestehend oder im Wesentlichen bestehend
aus getrocknetem Tabakpflanzenmaterial nach Anspruch 8 oder Anspruch 12.

14. Verfahren zum Mischen von Tabak, wobei zumindest zwei verschiedene Arten von Tabak zur Ausbildung einer
Tabakmischung gemischt werden, die Schritte aufweisend:

(i) Vorsehen eines ersten getrockneten Tabakpflanzenmaterials und Reduzieren der Menge an Lignin darin
durch mechanisches Trennen von lignifiziertem Gewebe und nicht-lignifiziertem Gewebe nach den Verfahren
der Anspriiche 1 bis 6;

(ii) Vorsehen eines zweiten getrockneten Tabakpflanzenmaterials, das einen hoheren Gesamt- und/oder ma-
trixgebundenen NNK-Gehalt als den Gesamt- und/oder matrixgebundenen NNK des in Schritt (i) gewonnenen
ersten getrockneten Tabakpflanzenmaterials aufweist, und, optional, Messen des Gesamt- und/oder matrixge-
bundenen NNK-Gehalts in dem zweiten getrockneten Tabakpflanzenmaterial;

(iii) Vermischen des ersten und zweiten getrockneten Tabakpflanzenmaterials aus den Schritten (i) und (ii) und,
optional, Messen des Gesamt- und/oder matrixgebundenen NNK-Gehalts in dem vermischten Tabakpflanzen-
material; und

(iv) Gewinnen eines gemischten Tabakpflanzenmaterials, wobei der Gesamt- und/oder matrixgebundene NNK-
Gehalt des vermischten Tabakpflanzenmaterials niedriger ist als das in Schritt (ii) vorgesehene zweite getrock-
nete Tabakpflanzenmaterial,

optional, wobei Schritt (i) nach Schiritt (ii) durchgefihrt wird.

Revendications
1. Procédé de réduction de la quantité de NNK lié a une matrice dans une matiére de tabac, comprenant les étapes de :

(a) la fourniture de matiére de tabac durcie ;

(b) le traitement de la matiere végétale pour réduire la taille des particules ;

(c) la séparation mécanique par taille du tissu lignifié du tissu non lignifié dans la matiére de tabac durcie ; et
(d) 'obtention d’'une matiére de tabac durci dans lequel la quantité de lignine est réduite et la quantité de NNK
lié a une matrice est réduite par rapport a la matiére de tabac durcie fournie dans I'étape (a).

2. Procédé selon la revendication 1, dans lequel apres I'étape (a) il y a une étape supplémentaire de mesure de la
quantité d’au moins le NNK lié a une matrice, et facultativement, dans lequel aprés I'étape (b) il y a une étape
supplémentaire de mesure de la quantité d’au moins le NNK lié a une matrice.

3. Procédé selon la revendication 2, dans lequel ledit procédé comprend I'étape supplémentaire (d) de comparaison
du niveau d’au moins le NNK lié a une matrice mesuré a la suite de I'étape (a) avec le niveau de NNK lié a une
matrice mesuré a la suite de I'étape (b), dans lequel une réduction de la quantité de NNK lié a une matrice dans la
matiére de tabac obtenu a I'étape (b) par rapport a la matiere de tabac fournie a I'étape (a) indique que la quantité
de NNK lié a une matrice dans le matiére de tabac est réduite.

4. Procédé de réduction de la formation de NNK lié a une matrice pendant le durcissement de la matiére de tabac
comprenant la réduction de la quantité de lignine dans celle-ci avant le durcissement, comprenant les étapes de :

(a) la fourniture de matiere de tabac non durcie ;

(b) le traitement de la matiere végétale pour réduire la taille des particules ;

(c) la séparation mécanique par taille du tissu lignifié du tissu non lignifié dans la matiére de tabac non durcie ;
(d) le durcissement de la matiére de tabac fournie a I'étape (b) ; et

(e) l'obtention de matiere de tabac durcie dans laquelle la quantité de NNK liée a une matrice est réduite par
rapport a un témoin dans lequel la quantité de lignine n’a pas été réduite.

5. Procédé selon la revendication 4, dans lequel aprés I'étape (a) il y a une étape supplémentaire de mesure de la
quantité d’au moins le NNK lié a une matrice, et facultativement, dans lequel aprés I'étape (b) il y a une étape
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supplémentaire de mesure de la quantité d’au moins le NNK lié a une matrice et facultativement, dans lequel, aprés
I'étape (c), il y a une étape supplémentaire de mesure de la quantité d’au moins le NNK lié a une matrice, de
préférence,

dans lequel a la suite de I'étape (c) ou de I'étape (d), dans lequel ledit procédé comprend I'étape supplémentaire
de comparaison du niveau d’au moins le NNK lié a une matrice mesuré a la suite de I'étape (a) avec le niveau d’au
moins le NNK lié a une matrice mesuré a la suite de I'étape (b) et/ou de I'étape (c), dans lequel une réduction de
la quantité de NNK lié a une matrice dans la matiére de tabac obtenu a I'étape (b) ou a I'étape (c) par rapport a la
matiére de tabac fournie a I'étape (a) indique que la quantité de NNK lié a une matrice dans le matiére de tabac est
réduite.

Procédé selon I'une quelconque des revendications précédentes, dans lequel la matiére de tabac est traitée pour
expanser du tissu végétal non lignifié, de préférence, dans lequel la quantité de lignine est réduite en séparant le
tissu végétal expansé et non expansé sur la base de leurs différentes densités et/ou de leurs différentes résistances
et/ou de leurs différentes tailles de particules et/ou

dans lequel la quantité de lignine est réduite en enlevant de la matiere de tabac au moins le faisceau vasculaire
ou le xyléme ou le tissu sclérenchymateux lignifi€ ou une combinaison de deux ou plus de ceux-ci ; et/ou
dans lequel la matiere de tabac fournie a I'étape (a) comprend ou consiste en ou consiste essentiellement en
des nervures médianes de plantes ou des tiges de plantes ou des pédoncules de plantes ou une combinaison
de deux ou plus de ceux-ci.

Matiére de tabac obtenue ou pouvant étre obtenue par le procédé selon I'une quelconque des revendications 1 a 6.

Utilisation de matiére de tabac selon la revendication 7, pour la fabrication de tabac avec des niveaux réduits de
NNK lié a une matrice, dans laquelle lesdits niveaux de NNK lié a une matrice sont réduits par rapport au témoin.

Procédé de production de tabac reconstitué comprenant les étapes de :

(i) la mise en ceuvre du procédé selon I'une quelconque des revendications 1 a 6 ;
(i) la fabrication de la matiére de tabac obtenue a I'étape (i) en tabac reconstitué ; et
(iii) facultativement l'incorporation du tabac reconstitué dans un produit du tabac.

Tabac reconstitué obtenu ou pouvant étre obtenu par le procédé selon la revendication 9.
Procédé de préparation de tabac pour une utilisation comme tabac de remplissage comprenant les étapes de :

(i) la mise en ceuvre du procédé selon I'une quelconque des revendications 1 a 6 ; et
(i) le roulage et le découpe de la matiere de tabac pour une utilisation comme tabac de remplissage.

Matiére de tabac durcie selon la revendication 7, contenant un niveau réduit de lignine par rapport a une matiére
de tabac témoin dans laquelle la quantité de lignine n’a pas été réduite, dans laquelle la quantité de lignine dans la
matiére de tabac durcie a été réduite en séparant mécaniquement le tissu lignifié du tissu non lignifié, et dans
laquelle la quantité de NNK lié a une matrice est d’environ 3500 ng/g ou moins, de préférence,

dans laquelle la quantité de NNK libre est inférieure a environ 330 ng/g, facultativement dans laquelle la teneur
en NNN est inférieure a environ 1700 ng/g et facultativement dans lequel la teneur en nicotine est inférieure a
environ 2610 pg/g ; et/ou

dans laquelle la matiere de tabac durcie comprend, consiste en, consiste essentiellement en du cortex végétal
- tel que le cortex végétal externe ; et/ou

dans laquelle un faisceau vasculaire ou un xyleme ou un tissu sclérchymateux lignifi€ ou une combinaison de
ceux-ci est sensiblement absent du tissu végétal durci.

Produit de tabac ou produit de tabac reconstitué comprenant, consistant en ou consistant essentiellement en de la
matiére de tabac durcie selon la revendication 8 ou la revendication 12.

Procédé de mélange de tabac dans lequel au moins deux types différents de tabac sont mélangés de fagcon a former
un mélange de tabac comprenant les étapes de :
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(i) la fourniture d’une premiére matiere de tabac durcie et la réduction de la quantité de lignine dans celle-ci en
séparant mécaniquement le tissu lignifié du tissu non lignifié selon les procédés des revendications 1 a 6 ;

(ii) la fourniture d’une deuxiéme matiére de tabac durcie qui a une teneur en NNK total et/ou lié & une matrice
plus élevée que le NNK total et/ou lié a une matrice de la premiere matiere de tabac durcie obtenue a I'étape
(i), et facultativement la mesure de la teneur en NNK total et/ou lié & une matrice dans la deuxieme matiére de
tabac durcie ;

(iii) le mélange ensemble des premiére et deuxiéme matiéres de tabac durcies des étapes (i) et (ii) et faculta-
tivement la mesure de la teneur en NNK total et/ou lié¢ a une matrice dans la matiére de tabac mélangée ; et
(iv) 'obtention d’'une matiére de tabac mélangée dans laquelle la teneur en NNK total et/ou lié a une matrice
delamatiére de tabac mélangée estinférieure a celle de la deuxieme matiére de tabac durcie fournie a I'étape (ii),

facultativement dans lequel I'étape (i) est réalisée apres I'étape (ii).
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FIGURE 2
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