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TOBACCO-BASED COOKED CASING
FORMULATION

Which heat tobacco and then pass an inert atmosphere

through the heating chamber to collect volatiles from the
tobacco. The volatiles are then fractionated in doWnstream

operations, Which include liquid sorbents, cold temperature
FIELD OF THE INVENTION

traps, and ?lters.
U.S. Pat. No. 5,235,992 to Sensabaugh proposes a process

The present invention relates to smoking articles such as
cigarettes, and in particular to processes for providing a

?avorful and aromatic composition for tobaccos.
BACKGROUND OF THE INVENTION

10

Popular smoking articles, such as cigarettes, have a sub
stantially rod shaped structure and include a charge of
15

constructed from ?brous materials such as cellulose acetate,
have a circumscribing plug Wrap, and are attached to the

tobacco rod using tipping material.

collecting, as ?avor substances, at least portions of the
volatile materials driven off at the ?rst and second toasting

temperatures.

smokable material such as strands or shreds of tobacco (e.g.,

cut ?ller) surrounded by a paper Wrapper thereby providing
a so-called “tobacco rod.” Numerous popular cigarettes have
cylindrical ?lter elements aligned in an end-to-end relation
ship With the tobacco rod. Typically, ?lter elements are

that involves heating tobacco (e.g., in a ?oWing gas stream)
during a ?rst staged heating to a ?rst “toasting” temperature
to drive off volatile materials, increasing the toasting tem
perature during a second staged heating, and separately

20

Many types of smoking products and improved smoking

U.S. Pat. No. 5,121,757 to White et al. proposes a process
for altering the chemical nature of a tobacco extract, in
Which tobacco material is extracted With a chemical solvent,
the extract is contacted With an ammonia compound, and the
ammonia-treated extract is subjected to heat treatment in a

pressure-controlled environment (e.g., in a Parr bomb).
Other processes for producing and using tobacco extracts,
aroma oils and concentrates are proposed in US. Pat. No.

end piece. Such types of smoking articles provide natural

3,136,321 to Davis; U.S. Pat. No. 3,316,919 to Green; U.S.
Pat. No. 3,424,171 to Rooker; U.S. Pat. No. 4,421,126 to
Gellatly and US. Pat. No. 4,506,682 to Mueller and Euro
pean Patent Publication No. 338,831 to Clapp et al.
It has also been proposed to treat tobacco to improve the
?avorful and aromatic characteristics in situ. The treated
tobacco With improved ?avor and aroma is used in making
smoking articles such as cigarettes. For example, in the
method disclosed in Us. Pat. No. 4,607,646, cured tobacco,
in particular bright tobacco is subjected to heat treatment in
the continuing presence of ammonia for a period of 1/2 to 24

tobacco ?avors to the smoker thereof by heating, rather than
burning, tobacco in various forms.

system. The resultant tobacco is described as having Burley

articles have been proposed through the years as improve
ments upon, or as alternatives to, the popular smoking

articles. Recently, U.S. Pat. No. 4,708,151 to Shelar; US.
Pat. No. 4,714,082 to Baneijee et al.; US. Pat. No. 4,756,

25

318 to Clearman et al.; and US. Pat. No. 4,793,365 to

Sensabaugh, Jr. et al.; and European Patent Publication Nos.

212,234 and 277,519 propose cigarettes and pipes Which
comprise a fuel element, an aerosol generating means physi
cally separate from the fuel element, and a separate mouth

30

hours at a temperature of 80° C. to 150° C. in a closed

products, including substitute smoking materials. Thus, the

like ?avor characters.
U.S. Pat. No. 4,677,994 proposes a process of forming
favorable ?avor compounds in a moisturiZed tobacco.

search for natural tobacco ?avor additives or ?avor sub
stances is a continuing task.

treated in pressuriZed steam and then discharged into a Zone

Generally, natural tobacco ?avors and aromas are impor
tant for the taste, aroma, and acceptance of smoking

To improve the ?avor and aroma in smoking articles,
various natural extracts prepared, e.g., from tobacco, have
been included in smoking articles. For example, US. Patent

35

Tobacco lamina applied With ammonium hydroxide is
40

No. 3,424,171 describes a process for the production of a
non-tobacco smokable product having a tobacco taste.

Tobacco is subjected to a moderate (i.e. beloW scorching)
heat treatment, i.e., at from about 175° C. to 200° C. (3500
to 400° F), to drive off aromatic components. These com
ponents are trapped on adsorbent charcoal, and removed
from the charcoal by solvent extraction.
Similarly, US. Pat. No. 4,150,677 describes a process for
the treatment of tobacco Which comprises the steps of: (1)

45

122 to Shu issued on May 9, 1995 discloses making a

50

pyraZines is then applied to smoking materials to provide
55

subsequently to ?avor a smoking material in order to

enhance the organoleptic qualities of its smoke.

that are soluble in a suitable solvent are extracted and the

residue obtained after removing the solvent is subjected to

aqueous character folloWed by heat treatment in an enclosed
environment to provide an aqueous solution of volatile

pyraZine ?avorants. The ratio of liquid to amino acid is 4:1
to 40:1. The resulting aqueous extract containing ?avorful

of desirable ?avorants With a stream of non-reactive gas,
under conditions Whereby the tobacco is heated in a tem

British Patent No. 1,383,029 describes a method of
obtaining tobacco aroma substances Which comprises an
extraction treatment Wherein the components of the tobacco

In addition, others have proposed to react non-tobacco
materials to produce ?avorful and aromatic compounds for
use in smoking articles. For example, U.S. Pat. No. 5,413,

?avorful and aromatic composition from [3-hydroxy amino
acids by contacting the amino acids With a liquid having an

contacting tobacco Which contains relatively high quantities
perature range from about 140° to 180° C.; (2) condensing
the volatile constituents of the resulting gaseous stream; and
(3) collecting said condensate. The condensate may be used

of loWer pressure to expand the tobacco. Improvements in
?avor and reduced irritation are observed in the resultant
tobacco.

60

?avor and aroma in the smoking articles.
U.S. Pat. No. 3,478,015 discloses heating an amino acid
and a sugar in the presence of a polyhydric alcohol and using
the reaction product as a ?avoring material.
U.S. Pat. No. 3,920,026 describes reacting the amino acid
valine With a sugar, other hydroxycarbonyl compound, or
dicarbonyl compound under heat treatment in a solvent such
as glycerol or propylene glycol and at a temperature of about
100° C. to about 200° C. for about 0.5 to 5 hours. Optionally,
a catalyst such as a ?avanoid or hydroxyacid is included in
the reaction. The reaction products can be used as ?avorants

heat treatment at a temperature from 30° to 260° C.
65 in tobacco compositions.
US. Pat. No. 5,038,802 to White et al. and Us. Pat. No.
U.S. Pat. No. 4,306,577 discloses the production of ?a

5,016,654 to Bemasek et al. disclose extraction processes

vorants for smoking compositions by reacting reducing
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sugars and selected amino acids in the presence of ammo

suspension contains less than 75% by Weight, even more

nium hydroxide and optionally in the presence of an alde
hyde in an essentially solvent-free system at a temperature

preferably less than 50% by Weight solids, and most pref
erably contains betWeen 10% and 25% by Weight solids. For

range of 90° C. to 115° C. The selected amino acids are those
that have at least tWo nitrogens such as glutamine,

the purposes of this invention, a tobacco suspension can
include tobacco material in a dust or poWder form, together
With ammonia, and the aqueous liquid can further include

asparagine, lysine, and arginine.
Similarly, U.S. Pat. No. Re. 32,095 discloses reacting a

additives including amino acids, amino acid analogs or

reducing sugar With a source of ammonia in the presence of
a trace amount of certain amino acids at a temperature in the
range of about 90° C. to about 115° C. for about 5 to 15

amino acid sources or other nitrogen sources, and/or sugar
10

minutes. The trace amino acids include aspartic acid,

glutamic acid, asparagine, and glutamine. The Weight ratio
of sugar to amino acid is in the range of 200—300:1, and the
Weight ratio of sugar to ammonia source is about 5—15 :1.

While these processes have produced ?avor substances
acceptable for use in many smoking articles, they have not
been suitable for some smoking articles, or have required
costly or time consuming steps such as forming a tobacco
extract prior to the obtaining of the desired compounds, or

15

have subjected tobacco materials to some extreme condi

20

tions before incorporating them into smoking articles.
Additionally, many of these processes have necessarily
required expensive or inabundant starting materials.
SUMMARY OF THE INVENTION

(or sugar sources). Preferred amino acids include threonine,
serine, leucine, isolecine, and valine.
The ammonia can be provided in the suspension via
anhydrous ammonia in a gaseous form (e.g., ammonia gas)
or via aqueous ammonia (e.g., ammonia hydroxide).
Preferably, the ammonia is aqueous ammonium hydroxide,
i.e., by dissolving ammonia gas or concentrated ammonium
hydroxide in the aqueous liquid.
Typically, the tobacco suspension is subjected to heat
treatment at a temperature signi?cantly above about 95° C.
in a pressure controlled and generally inert environment. In
particular, it has been found that the amount of aromatic

?avorants generated in the present invention is signi?cantly

25

increased When the temperature of the heat treatment is
increased to above 95° C. Preferably the heat treatment is
conducted at a temperature of above 100° C., more prefer
ably at least about 120° C., and most preferably at least

about 145° C. It has been discovered that the pyraZine yield
is particularly high When the temperature for heat treatment

The present invention generally relates to a process for the
production of natural tobacco ?avor substances useful in
tobacco smoking products as ?avorants, and in tobacco

pensions having a complex mixture of volatile, semi

is 120° C. or greater.
The heat treatment step of the present invention can be
conducted in the presence of inert gas or ambient air, and
additional oxygen or an equivalent oxidiZing agent are not

volatile, and non-volatile aroma/?avor components that are
products of the Maillard reactions.

required. In general, the pressure experienced by the tobacco
suspension is greater than ambient (i.e., atmospheric) pres

substitute materials as a source of tobacco smoke ?avor

and/or aroma. The process of this invention produces sus

In accordance With a ?rst aspect of this invention, ?ue
cured tobacco material is contacted With an aqueous liquid
to form a tobacco suspension. Ammonia is provided in the
tobacco suspension under conditions such that the ammonia
is in intimate contact With the ?ue-cured tobacco material in

the suspension. The tobacco suspension is subject to heat

30

35

sure. Typical pressures experienced by the tobacco suspen
sion during the process of the present invention in an
enclosed vessel range from about 10 psig to about 1,000

psig, normally from about 20 psig to about 500 psig,
preferably about 20 psig to about 100 psig.

treatment for a time and under conditions suf?cient to

The resultant ?avorful and aromatic compositions are
useful as casing or top dressing components for tobacco

provide a ?avorful and aromatic composition, Which can be
applied to tobacco material as a casing or top dressing

rials. Alternatively, such ?avorful and aromatic composi

40

laminae and cut ?ller, as Well as for other smokable mate

ingredient.
divided particles (?nely ground tobacco material) is pro

tions are useful in those types of smoking articles described
in US. Pat. No. 4,708,151 to Shelar; US. Pat. No. 4,714,082
to Banerjee et al.; US. Pat. No. 4,756,318 to Clearman et al.;

duced from ?ue-cured tobacco material and is mixed With an
aqueous liquid and ammonia to produce the tobacco sus

European Patent Publication Nos. 212,234 and 277,519.

In a preferred embodiment, tobacco in the form of ?nely

pension. This suspension is subjected to heat treatment in a
closed pressure controlled environment (e.g., a Parr bomb)
under conditions suf?cient to produce the ?avorful and

45

and US. Pat. No. 4,793,365 to Sensabaugh; as Well as
The ?avorful and aromatic compositions are also useful as
50

aromatic composition. In general, the treatment temperature
and time are selected such that the tobacco suspension is

exposed to a temperature suf?ciently high and for a period
of time suf?ciently long so as to provide an increase in

55

cigarette ?lter additives. For example, the ?avorful and
aromatic compositions can be incorporated into loW density
polyethylenes and formed into strands, and then incorpo
rated into cigarette ?lters as described in US. Pat. No.
4,281,671 to Byrne et al. and Us. Pat. No. 4,862,905 to
Green, Jr. et al. The ?avorful and aromatic compositions are

aroma/?avor compounds. HoWever, it is preferable that the

also useful as cigarette Wrapper additives; or as additives to

tobacco suspension not be exposed to such a high tempera

the inner regions of cigarette packages (e.g. Within a paper/

ture for a suf?ciently long period of time so as to provide an
aroma/?avor Which exhibits a burnt or tarry aroma/?avor.

polyethylene ?lm Which is placed Within a cigarette

Thus, for the purposes of this invention, it is convenient to
refer to the heat treatment, or the moderately high tempera

foil laminate of a cigarette package or Within a loW density
60

package) in order to provide a desirable cigarette aroma and

“pack aroma.”
Flavor compounds produced by the methods of the
present invention have organoleptic qualities and volatile

ture treatment, of a tobacco suspension.

The tobacco suspension comprising ?ue-cured tobacco
material and ammonia should have sufficient aqueous liquid

content qualities that are comparable to those compounds

cally the tobacco suspension can include solids in an amount

produced by solvent extraction of natural compounds and
heat treatments thereof, and those compounds generated

of about 80% by Weight or less. More preferably, the

based on conventional cooked casing formulations.

such that a liquid phase is present in the suspension. Typi

65
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In contrast to other cooked-casing formulations Which

tobacco is ?ue cured tobacco. As ?ue-cured tobacco gener
ates the most desirable results in the process of the

typically require use of substantial amounts of reducing
sugars along With a nitrogen source, the method of the

present invention does not require reducing sugars in the
tobacco suspension. Nevertheless, the heat treatment of the
tobacco suspension generates ?avorful and aromatic com
pounds in an amount and quality comparable to those
produced in conventional formulations.
Additionally, it has been found that tobacco materials
formerly discarded as Waste products of the manufacturing

invention, it is advantageous that a substantial portion, e.g.,
at least 90%, of the total tobacco content is ?ue-cured
tobacco. Preferably, 100% of the total tobacco content is
?ue-cured tobacco.
The tobacco material in the tobacco suspension can be in

various forms, e.g., leaves, stems, strips, cut ?llers, shreds,
10

etc. Tobacco Waste materials such as ?nes, dust, scrap, stem,
and stalk can be employed. In one preferred embodiment of

process may be used as starting materials in the process of

the present invention, the tobacco material comprises a

the present invention to yield ?avorful aromatic substances
that are comparative in concentration of desirable organo
leptic components to conventional tobaccos. Tobacco dust
represents a signi?cant portion of tobacco material lost

cigarette manufacturing by-product knoWn to the skilled
practitioner as “tobacco dust.”

Preferably, the tobacco material is in the form of ?nely
15

during the manufacture of cigarettes. Thus, the present
invention provides a simple, inexpensive and ef?cient

grinding, such that the resulting tobacco material is in ?nely
ground tobacco material dust or poWder. Various grinding

method for producing aroma and ?avor components for the
manufacture of smoking articles and the like While also

reducing Waste in the manufacturing process.

20

skill of one in the art. As used herein, the term “?nely
tobacco ground material” refers to tobacco materials com
25

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

(standard sieve siZe). That is, the ?ne particles most pref
erably can pass a 40 mesh (Tyler) screen. Alternatively, the
tobacco material may already be in dust form such that
30

contact With ammonia is subjected to heat treatment for a
time and under conditions sufficient to generate a ?avorful

35

Flue-cured tobacco is generally knoWn in the art and
refers to a class of tobaccos groWn, harvested and processed

by particular methods knoWn in the art. See generally

BroWne, The Design of Cigarettes. Bright tobacco and
Virginia tobacco are commonly used ?ue-cured tobaccos in
the US. Typically, ?ue-cured tobaccos are processed by
“?ue-curing” or similar methods, and have a high sugar
content While their nitrogen content is relatively loW. It is to
be understood that, as used herein, the term “?ue-cured

additional grinding is not necessary (i.e., the starting tobacco

material is already ?nely divided).

and aromatic composition. The composition can be applied
to smoking articles such as cigarettes to improve the ?avor
and aroma character thereof.

posed of particles that are less than 10 mesh, preferably less
than 20 mesh, and most preferably are less than 40 mesh

In accordance With the present invention, a tobacco sus

pension comprising ?ue-cured tobacco material in intimate

techniques Will be apparent to one skilled in the art, and may
include the use of, e.g., ball mills or hammer mills. The

grinding may also be carried out under vibrating or agitating
conditions, the selection of said conditions being Within the

These and other advantages of the present invention are

more completely illustrated the folloWing detailed descrip
tion of the preferred embodiments of the invention and the

accompanying examples.

divided particles. The aforementioned tobacco material can
be subjected to various means to reduce its siZe, such as

40

The tobacco suspension typically is provided by contact
ing tobacco material including ?ue-cured tobacco material
With ammonia and suf?cient liquid such that a liquid phase
is present in the suspension. The liquid is primarily of an
aqueous character and contains primarily of Water. Ammo
nia can be introduced into the tobacco suspension in various
forms. Ammonia can be introduced into the aqueous liquid
prior to or after the tobacco material is contacted With the
liquid. For example, ammonia in a gaseous form can be

conveniently injected into or bubbled through the aqueous
liquid or suspension. Alternatively, a concentrated ammo
nium hydroxide solution can be diluted into the aqueous

tobacco” is inclusive and includes tobaccos that are not 45 liquid or suspension. Typically, the ammonia hydroxide

concentration in the tobacco suspension is at least about 10
mM, preferably at least about 50 MM, more preferably at
least about 0.1 M, and most preferably at least about 0.5 M.

strictly classi?ed as ?ue-cured tobacco but nevertheless have

chemistry pro?les, in particular, sugar and nitrogen content
pro?les, similar to those of typical ?ue-cured tobacco.
Normally, the “?ue-cured tobacco” used in the present
invention has a reducing sugars (calculated as dextrose)
content of at least about 2%, preferably at least about 5%,
more preferably at least about 10% by Weight based on the

50

the ammonia hydroxide concentration is from about 0.5 M
to about 2 M.

total dry tobacco Weight. Advantageously, the total reducing
sugars content (calculated as dextrose) is 15% or greater
based on the total dry Weight of tobacco.
Other types of tobacco can also be included, in addition
to “?ue-cured tobacco,” in the tobacco suspension of the

The aqueous liquid normally contains greater than about
55

90 Weight percent Water, and can be essentially pure Water
in certain circumstances. For example, a liquid having an
aqueous character can be distilled Water, tap Water, or the
like. HoWever, a liquid having an aqueous character can

present invention. Examples of such other tobacco types
include, but are not limited to, air-cured tobacco including
Burley and Maryland tobaccos, sun-cured tobacco such as

Normally, the ammonium hydroxide concentration in the
tobacco suspension is not greater than 5 M, although a
higher concentration may also be effective. Advantageously

60

include Water having substances such as pH buffers, organic
and inorganic acids, bases and salts, or surfactants incorpo

Oriental tobacco, and Turkish, Latakia, as Well as the rare or

rated therein, or minor amounts of one or more organic

specialty tobaccos, or blends thereof. Unaged, uncured,

solvents (e.g., various alcohols, polyols or humectants such
as glycerin or polypropylene glycol).

mature or immature tobaccos, or blends thereof may also be

employed. HoWever, advantageously at least about 20% by
Weight of the total tobacco content is ?ue cured tobacco;
preferably at least about 50%, more preferably at least about
70%, and most preferably at least about 80% of the total

65

In the tobacco suspension, the tobacco content can vary.
Typically, the content of ?ue-cured tobacco may be at least

about 5 percent of the total suspension by Weight, preferably
at least about 10 percent by Weight, and more preferably at

US 6,499,489 B1
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least about 25 percent by Weight. The tobacco suspension

is provided by enclosing the tobacco suspension in an air

can have 80% by Weight or less solids, more preferably less

sealed vessel or chamber. Typically, a pressure controlled
environment is provided using a pressure vessel or chamber

than about 50% by Weight solids.
The tobacco suspension can also include an exogenous
reducing sugar or reducing sugar source. The tobacco sus

Which is capable of Withstanding relatively high pressures.

pension may have a reducing sugar content of from 0% by
Weight to up to about 15%, although a higher concentration
may also be used. As is knoWn in the art, tobacco materials
including ?ue-cured tobaccos typically contain a certain

ment of the tobacco suspension such that ammonia is
contained and in intimate contact With the tobacco materials

amount of reducing sugars or compounds such as disaccha

rides and polysaccharides Which can release reducing sugars
therefrom. As used herein, the term “exogenous reducing

Such vessels or chambers

in the suspension during the heat treatment, (ii) provide
10

sugar or reducing sugar source” means reducing sugar or
reducing sugar source that is not contained in or derived

from the tobacco materials in the tobacco suspension, i.e.,
they are exogenous to the tobacco materials.
Suitable reducing sugars that can be used in the invention

reducing sugar can be in a pure form or in unre?ned form,

Preferred pressure vessels are equipped With an external
15

20

experienced by the tobacco suspension during the process of
psig to about 1,000 psig, normally from about 20 psig to
about 500 psig, preferably about 20 psig to about 100 psig.
25

reducing sugars under the reaction conditions employed in
the method of this invention. Examples of suitable precur

generated by the hydrolysis of disaccharides or polysaccha
rides. In a preferred embodiment of the invention, a high
fructose corn syrup (HFCS) having at least about 30% by
Weight of fructose is used as the reducing sugar component.
For example, a high fructose corn syrup having about 42%
by Weight of fructose is commercially available from Corn
Products International, Bedford Park, Ill.

30
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The amount of time that the tobacco suspension is sub
jected to the moderately high temperature treatment can
vary. Normally, the time period is suf?cient to heat an entire
tobacco suspension at the desired temperature for a period of
at least about 10 minutes, preferably at least about 20
minutes. Typically, When the heat treatment is conducted at
a higher temperature, less time is required for the heat
treatment. It is desirable to control the time/temperature
pro?le of tobacco suspensions subjected to heat treatment so
that each tobacco suspension is not subjected to a particu

larly high temperature for a lengthy period of time. Although
a longer time period may be used for the heat treatment,

typically, the time period is less than about 3 hours, prefer

Additionally, although not required, the tobacco suspen

ably no greater than about 1 hour. Some minor degree of

experimentation may be required to determine the optimal

sion can optionally include one or more exogenous amino

acids, amino acid source, or amino acid analog. Again, the

Parr Reactor Model Nos. 4522 and 4552 available from The
Parr Instrument Co. and described in US. Pat. No. 4,882,
128 to Hukvari et al. Operation of such exemplary vessels
Will be apparent to the skilled artisan. Typical pressures

the present invention in such vessels range from about 10

also be used, e.g., phosphate-substituted reducing sugars

sors can include disaccharides and polysacchrides, and
derivatives thereof. In such cases, reducing sugars can be

sure controlled environment include a high pressure auto

clave from Berghof/America Inc. of Concord, Calif., and

(e.g., glucose-6-phosphate, fructose-6-phosphate, and
fructose-1,6-diphosphate). Reducing sugars can also be pro
vided in the form of precursors that can readily release

enclosure of the tobacco suspension such that volatile ?avor
components generated during the heat treatment are not lost
or do not otherWise escape during the moderately high
temperature treatment step, and (iii) provide for treatment of
the tobacco suspension at a temperature above about 95° C.
heating source. Examples of vessels Which provide a pres

include, but are not limited to, glucose, fructose, sucrose,
mannose, galactose, rhanmose, and mixtures thereof The
e.g., high fructose corn syrup (HFCS) Which has a high
content of fructose. Many derivatives of reducing sugars can

provide enclosure or conceal

term “exogenous” is used herein to mean additional amino

time period at a particular heat treatment temperature, this
being Well Within the capability of one skilled in the art once

acids or amino acid sources exogenous to the tobacco

apprised of the present disclosure.

40

materials in the tobacco suspension. Threonine, serine,

It is highly desirable to employ a pressure vessel design

leucine, isoleucine, and valine are the preferred amino acids.
If desired, ?avoring agents, e.g., cocoa, licorice, St.
John’s bread, spices, herbs, and the like can also be added
to the tobacco suspension. Base materials, particularly
ammonium salts of inorganic acids such as ammonium

or a vessel equipped With an agitation mechanism such that
45

is highly desirable for the entire tobacco suspension to be
heated uniformly throughout as much as possible at the
maximum temperature to Which the tobacco suspension is

orthophosphate, ammonium dihydrogen orthophosphate,
diammonium monohydrogen orthophosphate, and the like
may also be included.
The tobacco suspension is subjected to a heat treatment
such as generally described in US. Pat. No. 5,060,669 to
White et al., the disclosure of Which is incorporated herein
by reference in its entirety. The heat treatment can be
conducted at a temperature of at least about 95° C., prefer
ably at least about 110° C., more preferably at least about
135° C., and most preferably at least about 145° C.

50

Conditions provided during the process of the present

the tobacco suspension (e.g., naturally occurring sugars and
ammonium) undergo the Maillard Reactions or “broWning
55

The moderately high temperature treatment is performed
in a pressure controlled environment. Such an environment

reactions” to form ?avorful and aromatic compounds includ
ing pyraZines. The Maillard Reactions are reactions betWeen
(i) ammonium or the amino substituent of amino acids,

peptides, proteins or other nitrogen-containing compounds,
60

and (ii) the carbonyl group of a sugar in the reducing form
or other carboxyl-containing compounds Which are endog
enous or added to the tobacco suspension. Such reactions

result in a signi?cant darkening of the tobacco suspension,

avoid an undesirable formation of components Which are
deleterious to the taste characteristics of the tobacco com

position.

subjected.
invention most desirably are such that certain components of

Advantageously, the heat treatment can be conducted at a

temperature of 155° C. or greater. HoWever, it is desirable to
subject the tobacco suspension to a temperature beloW about
250° C., more desirably beloW about 200° C., in order to

the tobacco suspension experiences a relatively uniform
temperature throughout the treatment period. In particular, it

typically to an extremely dark broWn color. See e.g.,
65

Maillard, Ana Chim., Vol. 9, pp. 5 and 258 (1916); Hodge,
J. Agric. Food Chem, Vol. 1, p. 928 (1953); Nursten, Food
Chem, Vol. 6, p. 263 (1981) and Waller et al, ACS Symp.

Ser. (1983).

US 6,499,489 B1
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The resultant composition after the heat treatment con
tains ?avorful and aromatic compounds and is useful as

Chrom. Sci. 321323 (1994). For each sample 1.0 mL was
placed in a 5 mL sparge tube along with 1 mL of an aqueous
standard containing 21.8 mg/L cyclohexanone as an internal

?avorant material in the manufacture of smoking articles.
When the tobacco suspension subjected to heat treatment
contains tobacco materials that are in strips, stems, leaves,
and the like and are not in ?nely ground particle forms, the
heat treated tobacco suspension can be subjected to any

standard. The yield of volatiles was calculated based on the

response of cyclohexanone. The headspace sampling param
eters listed in Table 2 below were applied in the analysis of

each sample.

various siZe reduction processes to reduce the tobacco
materials to ?ne particles and to form a slurry. The resultant

slurry can be incorporated into smoking articles during the
manufacturing .process as a top dressing or casing
ingredient, or in any convenient mode selected by the
manufacturer. Similarly, when the tobacco materials in the
tobacco suspension are in a ?ne particle form, the slurry
formed after the heat treatment can be applied directly to

and/or incorporated directly into smoking articles in the
form of, e.g., casing or top dressing material. Alternatively,
the solid materials can be separated from the aqueous liquid
by any suitable means and the liquid component of the
treated tobacco suspension can be applied, e.g., as casing or
top dressing ingredients, to tobacco material such as tobacco

TABLE 2
10

Headspace-GC-MDS Operating Conditions
System Con?guration

Hewlett Packard (HP)
5880 GC equipped with
a 5970 MSD and
a Tekmar 2000LSC

15

Autosampler
Column

DB-1701, 30 meters,
0.32 mm ID. 1 [urn

?lm thickness

Injection Port temperature

250° C.

Injection

Splitless

20 Inlet Pressure

~20 psi
10° C.

lamina or cut ?ller. The tobacco material can be natural

Column Oven Initial Temperature

tobacco, or prepared from reconstituted or substituted tobac

Column Oven Initial Time

cos.

The amount of the treated tobacco suspension employed
per cigarette or smoking article can vary. For example, in a

Column
Column
Column
25 Column

0 min

Initial Ramp 1 Rate
1 Final Temperature
Ramp 2 Rate
2 Final Temperature

2.5°
47°
10°
230°

CoIumn Oven 2 Final Time

typical cigarette having about 0.6 to about 1 g per rod of

Sample
Sample
Sample
Sample

smokable material, about 0.1 to 10% by weight, preferably
about 0.5 to 6% by weight, more preferably about 1 to 2.5%
by weight of the heat treated suspension based on the total
weight of the smokable material in the smoking article,

Oven
Oven
Oven
Oven

30

20 min

Purge Time
Pre-heat Time
Desorb Time
Desorb Temperature

20 min
5 min
5 min
180° C.

Sample Purge Temperature

70° C.

Mass Spectrometer Transfer Line Temp
Mass Spectrometer Con?guration

either in the form of slurry, or liquid or solids, can be used
as a top dressing or casing.

C./min
C.
C./min
C.

250° C.
Electron Impact, 70 eV

Moreover, the treated tobacco suspension may be used as
a ?lter ?avor material for a cigarette. The suspension may be
used to provide ?avor/aroma to any of the forms of material
that are used in the manufacture of tobacco products such as

Heat Treatment of Burley and/or Flue-Cured

cigars, cigarettes, smoking tobacco or snuffs.
The present invention is more fully illustrated by the

Tobacco Suspensions

following examples, which are set forth to illustrate the
present invention and are not to be construed as limiting

40

was either Burley or Flue-cured tobacco or a mixture of the

means micrograms, g means grams, L means liters, mL
means milliliters, min means minutes, and mm means mil

two types at a predetermined ratio. After heat treatment at

various temperatures, the yield of headspace pyraZines was

limeters.
45

amino acids were obtained from Aldrich Chemical Company
and used as received. HFCS was obtained from Corn Prod
ucts International Inc.
For heat treatment, each mixture was enclosed in a

microwave permeable reaction vessel, CEM Corporation,

Headspace Pyrazines (‘ug/ml)
Temperature

55

Microwave Oven Operating Parameters
CEM Model MES-1000

Sample Temperature
Sample Temperature Ramp Time

105—125° C.
10 min

Microwave power

950 r 50 watts

Microwave Frequency

2450 MHZ

Sample Heating Time
Ramp Time to Heating Temperature

60 min
10 min

Heat Treatment of Burley and/or Flue-cured Tobacco

50

Model #XP-1500 or HP-500. Heat treatment was 10 con

System

determined for each sample suspension. The results are
shown in Table 3.
TABLE 3

ducted in a microwave oven of CEM Corporation, Model
MES-1000 under the conditions described in Table 1.

TABLE 1

A series of tobacco suspension was prepared by suspend
ing 5 grams of freshly ground tobacco material in water such
that the ?nal total volume was 30 ml. The tobacco material

thereof In the following examples, mg means milligram, pg

In the following examples, unless otherwise speci?ed, the

COMPARATIVE EXAMPLE I

35

Burlev/Flue-Cured Ratio

(° C.)

100/0

80/20

60/40

50/50

165
145
125
105

32.52
4.12
2.48
1.13

30
4.44
1.78
0.81

30.68
1.98
1.92
1.06

30.53
2.74
1.73
0.93

40/60

20/80

0/100

3.81

1.29
3.01
0.98

1.98
0.94
0.76

1.41

60

COMPARATIVE EXAMPLE II

Heat Treatment of Burley Tobacco Suspensions
with Ammonia and Sugar
A series of Burley tobacco suspension samples were

After heat treatment, headspace analysis was conducted in

prepared by suspending 5 grams of freshly ground Burley

a method similar to that reported in Coleman et al., J.

tobacco material in water. Various amounts of HFCS and/or

US 6,499,489 B1
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30% NH4OH Were added to the samples. The ?nal volume
of each sample Was adjusted to 30 ml With Water. After heat
treatment at 105° C. or 125° C., the yield of headspace

TABLE 6

pyraZines Was determined for each sample suspension. The
results are shoWn in Tables 4 (105° C.) and 5 (125° C.).

Suspensions With Ammonia at 105° C.

Heat Treatment of Flue-cured Tobacco

Headspace Pyrazines (‘ug/ml)
NHAOH (ml)

TABLE 4
Heat Treatment of Burley Tobacco Suspensions
With Ammonia and/or Sugar at 105° C.

10

Headspace Pyrazines (‘ug/ml)
30% NHAOH (ml)
HFCS (g)

0

0.36

0.72

3.75
2.5
1.25

4.06
4.58
10.16

39.06
52.62
39.3

121.34
153.31
123.37

HFCS, (g)

1.82

3.63

5.45

3.75
2.5
1.25
0

305
323
198
202

663
59
426
306

942
911
666
349

TABLE 7
Heat Treatment of Flue-cured Tobacco

Suspensions With Ammonia at 125° C.

TABLE 5

Headspace Pyrazines (‘ug/ml)

20

NHAOH (ml)
Heat Treatment of Burley Tobacco Suspensions With
Ammonia and or Sugar at 125° C.

Headspace Pyrazines (‘ug/ml)
30% NHAOH (ml)

25

HFCS (g)

0

0.36

0.72

3.75
2.5
1.25

7.29
57.19
18.61

39.15
72.68
42.76

89.79
190.56
102.49

COMPARATIVE EXAMPLE III

30

35

3.63

5.45

3.75
2.5
1.25

915
483
682

2089
1120
1300

2314
1210
1050

Valine and Leucine Increase the Branched Alkyl
Side Chains in PyraZines
The formulations in Example 1 Were forti?ed With 0.5 g
leucine and 0.5 g valine to test for the formation of pyraZines
containing branched alkyl side chains. Examination of the

headspace pyraZine pro?le for the ?ue-cured tobacco-based
casing formulations revealed that the pyraZines With
branched alkyl side chains comprised on the average about
6.5% and 4% of the total pyraZines for the formulations

produced at 125° C. and 105° C., respectively. [In the
40

A conventional casing formulation Was prepared by mix
ing 5.45 ml of 30% ammonium hydroxide, 12.5 g HFCS, 0.5
described above at 105° C. for 60 minutes. Headspace
pyraZine yield Was determined to be approximately 1000

1.82

EXAMPLE 2

Tobacco-Free Cooked Casing

g valine and 0.5 g leucine With Water to obtain a ?nal volume
of 30 ml. The mixture Was heated in microWave oven as

HFCS, (g)

45

headspace pyraZines generated in Experiment I (not forti?ed
With amino acids), less than about 1% are pyraZines With
branched alkyl side chains.] These values are slightly less
than that obtained by fortifying the tobacco-free cooked

casing formulations in Comparative Example III (8%), but
greater than that obtained by fortifying the Burley-based
casing formulations in Comparative Example II (2—3%).
In the speci?cation and examples, there have been dis
closed preferred embodiments of the invention. Although
speci?c terms are employed in these examples, they are used

pig/ml.
50

EXAMPLE I

in a generic and descriptive sense only and not for the
purpose of limitation, the scope of the invention being

de?ned by the folloWing claims.
That Which is claimed is:
1. A method for improving the ?avor and aroma character

Heat Treatment of Flue-Cured Tobacco Suspensions
With Ammonia

55

A series of Flue-cured tobacco suspension samples Were

prepared by suspending 5 grams of freshly ground Flue

60

cured tobacco material in Water. Various amounts of HFCS

and/or 30% NH4OH Were added to the samples. The ?nal
volume of each sample Was adjusted to 30 ml With Water.
After heat treatment at 105° C. or 125° C., the yield of
headspace pyraZines Was determined for each sample sus

pension. The results are shoWn in Tables 6 (105° C.) and 7

(125° C.).

in a smoking article comprising:
providing an aqueous tobacco suspension comprising
tobacco material and ammonia, said tobacco suspen
sion having a liquid phase, said tobacco material being
?ue-cured tobacco, and Wherein the ammonia concen
tration is equivalent to at least about 0.5M ammonium

hydroxide;
subjecting said tobacco suspension to heat treatment for a
time and under conditions sufficient to provide a ?a

65

vorful and aromatic composition; and
incorporating at least a liquid portion of said ?avorful and
aromatic composition into a component of the smoking
article.

US 6,499,489 B1
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2. The method according to claim 1, wherein said ?avor
ful and aromatic composition is incorporated into the smok
ing article as a casing or top dressing material.
3. The method according to claim 1, Wherein said tobacco

tobacco material being ?ue-cured tobacco and said
aqueous mixture forming a tobacco suspension Wherein
the ammonia concentration is equivalent to at least
about 0.5M ammonium hydroxide; and
incorporating a portion of said ?avorful and aromatic
composition into a smoking article containing smok
able material.
14. The method of claim 13, Wherein a liquid portion of
said ?avorful and aromatic composition is incorporated into
the smoking article as a casing or top dressing material.
15. The method of claim 13, said ?avorful and aromatic
composition is incorporated into the smoking article as a

suspension is produced by contacting said tobacco material
With an aqueous liquid consisting of at least about 90% by
Weight Water.
4. The method according to claim 1, Wherein the heat
treatment is conducted in a closed elevated pressure envi
ronment.

10

5. The process according to claim 4, Wherein the tobacco
suspension is subjected to heat treatment at a pressure of

about 10 psig to about 1000 psig.
6. The method according to claim 1, Wherein the heat

casing or top dressing material in an amount of about 1 to
treatment is conducted at a temperature of at least about 105° 15 2.5% by Weight based on the total Weight of the smokable
material in the smoking article.
C.

7. The method according to claim 1, Wherein the heat
treatment is conducted at a temperature of at least about 120°
C.

8. The method according to claim 1, Wherein the tobacco
suspension contains 10 percent or greater said tobacco

20

material by Weight.
9. The method according to claim 1, Wherein the tobacco
suspension further comprises a reducing sugar.
10. The method according to claim 9, Wherein the reduc

the group consisting of serine, threonine, valine, leucine, and
25

ing sugar is in the form of high fructose corn syrup.
11. The method according to claim 1, Wherein the tobacco
suspension further comprises an exogenous amino acid

selected from the group consisting of serine, threonine,
valine, leucine, and isoleucine.
12. The method according to claim 1, Wherein the tobacco
material is in the form of ?ne particulate.

late tobacco material and ammonia to heat treatment in
a closed elevated pressure, environment at a tempera
ture of at least about 120° C. for a time suf?cient to

provide a ?avorful and aromatic composition, said

isoleucine.
19. The method of claim 13, Wherein said tobacco mate
rial is tobacco dust.
20. A method for producing a ?avorful and aromatic

composition for use in smoking articles, comprising:
providing an aqueous mixture including ?nely particulate
30

?ue-cured tobacco material and ammonium hydroxide,
the aqueous mixture forming a tobacco suspension, and
Wherein ammonium hydroxide is present at a concen

13. A method for improving the ?avor and aroma char
acter in a smoking article comprising:

subjecting an aqueous mixture comprising ?nely particu

16. The method of claim 13, Wherein the aqueous mixture
further comprises an exogenous reducing sugar.
17. The method of claim 16, Wherein the reducing sugar
is in the form of high fructose corn syrup.
18. The method of claim 13, Wherein the aqueous mixture
further comprises an exogenous amino acid selected from

tration of at least 0.5M; and
35

subjecting the aqueous mixture to heat treatment in a
closed elevated pressure environment at a temperature
of at least about 120° C. for a time suf?cient to generate

Maillard Reaction products.
*

*

*

*

*
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