NON- PROVI SI ONAL UTI LI TY PATENT APPLI CATION 5 For
TOBACCO FI LLER OF LOW NI TROGEN CONTENT by _ 10

JOHN- PAUL MJA, a United States Citizen, residing at
234 Chadwick Circle, Macon, GA 31210 Attorney Docket
No. R-03-13 15 CROSS- REFERENCE TO RELATED

APPLI CATI ONS This international patent application is:
a Paris Convention filing of and clainms priority to
and benefit from currently pending, U S. Patent

Appl i cation sRONPROVISIONALAUBETYRSTENT APRIJICATION May
2004. 20 STATEMENT REGARDI NG FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT Not &pplicable. FIELD OF

I NVENTI ON 25 This invention relates generally to .

t obacco and r e QOBACCQFELEROFLQY NITBOGEY COMTENT a| s
and net hods of making sanme. More particularly, the
present invention relates to t4%e materials and -

met hods that provide snoking naterlals with |
10i t JOHNPALLMER, s BAGKEROEitizepossidiog 1736 Shadayick Grple, Mpgon, GA

var Bt219 ni trogenous conpounds that can adversely
affect 30 its snoke quality. Anmon % ni t r ogenous
conmpounds are protei ns Atigrach Dogket g’ R S‘tlgrocycl iC
aromati c am nes, tobacco specific nitrosam nes (MA),

18s wel |l as ot her conmpounds f
transfer of th&ROSSREFFRENGE %ﬁ%%ﬁ&ﬁz}? een

! This interational patent applicauon is a Paris Convention filing of and claims priority

to and benefit from, currently pendmg, U.S. Patent Application serial number 10/855,925,

filed on 27 May 2004.
20 .
STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT
Not applicable.
FIELD OF INVENTION
25 This invention relates generally to tobacco and reconstituted tobacco smoking

materials and methods of making same. More particularly, the present invention r@la;(aas to
the materials and methods that provide smoking materials with low nitrogen content.
BACKGROUND
Tobacco material contains various nitrogenous compounds that can adversely affect
30 | its smoke quality. Among these nitrogenous compounds are proteins, amino acids,
beterocyclic aromatic amines, tobacco specific nitrosamines (ISNA), as well as other

compounds formed by pyrolysis or transfer of these nitrogenous compounds. It has been



determ ned that tobacco quality is inproved by

reducing its nitrogen content. It has been found to

be relatively easy to renove protein from uncured

tobacco | eaf, however there are disadvantages to

renoving protein before curing. The protein broken

down during curing formflavor conpounds that are -

| D Qlefeftined it tbiabislqRilRy isimplo@edbygeduoing jtt hitrogenapaiedti Echas been
of the 5 snoke. Another disadvantage is that efficient

ext ragiditebe Riatigslp ey torahoveumtih fromewnasel tobicesleaft hiyeeyershere are
structural changes which nmake it difficult to produce .
shr afig@vhntagésatc fmosing pritdirebdfare curinge Thesprateini byelien down during curing
filler. Tobacco processing sonetines includes steps in

whi cfomi fievontdnipogels that am fraportanticontiibuters tethe erganolapticipropties of the
so as to inprove the snokability of the tobacco. .
Mowesweks. Amvtlier digaivantagedsthpolfivinet extragtion pEgESn Ipafysusily Recessitates
are difficult to extract fromcured tobacco 10.1am na,.

st ertabacerstruetintabehavges whigh make it giffigyit 19 praduse sredded tobacco stitable for
divided into four major classes: albunins; alohulins; .

pr ol userkg cigamgits Sl aoagp@msaasmfmﬁmaa ‘Fﬁ’i‘%"g‘h"“‘m@“

G o it of i haeed ISrrtoob gp it o BV popteRty o e (o, However,
B L

U i, it pCEbet SR 1 msi ng ¢ he a1 cul ty of

" nol bt Eagpppie tre Aidef fto BB DEBLUBE, b plobylins; polamos
bt ot GlsREndapLS sy bl Bt iR O Bbinind 6 ol iy s globulin
cor 145 B O AHGRl, MofRERESRRMION diB R Hallalsolutions
of L IRRSHl1R3 bR i1 hArsolia. BERY Adtets/ ok oveltgyinto two of

usi ng erf or solvents 20 under noderate digestion

N0 LI Qs clabsitfoatidnS terbtydhtrdddflp thie difticul of &bciiadely)prédicting the
&ftﬂ&%%rggggﬁn t obacco of sizegsuitable for cigarette
MaNUfALdoHME diNRAL. t InSdiablOpBiak mike W 8306t 95 %60l thedatuigeoteins found in
tobacCo can be acconplished by extraction with water,
Wi t hodrdiftoibEd. CinesRaxsoRbletpRReimvdré g1ctul in confomaticn)and am bound to

the particle size is reduced.- However, for shredded

t obagidaPbrgirldtelfia? @embrassyof fiver s @tiulbsreoli wgls. Rolubilization and
manufacture, nost of the protein cannot be extracted

by vait@étios ofithesdnsoliblepraéiis iaverproyenidifficulicwlion ukiag watepeqselvents
to the conpact and rigid structure of fiber cells.

20 under moderate digestion conditions (i.e. less than 100° C at 65-70 psig) and with shredded

tobacco of size suitable for cigarette manufacture. Partial removal of protein from cured
tobacco can be accomplished by extraction with water, with the efficiency of the extraction
improving as the particle size is reduced. However, for shredded tobacco of the size
normally used for cigarette manufacture, most of the protein cannot be extracted by wates



Penetration of rigid cell wall structure by solvents

has proven feasible only after thermal and/or

nmechani cal sanple treatnent. However, the conmon

result of such sanple treatnent is poor recovery of

the solvated particulate material. Mreover, cell wall
penetration does not 5 necessarily lead to protel n
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20 tobacco is separated from the enzyme solution, rinsed and dried. The water extract is
concentrated and added back to the protein reduced tobacco. The advantage described by
Bernasek et al. for this process is that the water soluble flavor components of tobacco and the

nicotine can be retained in the final product.




enzymes used commercially in the food and detergent

i ndustries Ce. Savinase*, Neutrase*, 5 Enzobake* or

Al cal ase*) avail able from Novo Inc, were found to have
been effective for protein renoval fromtobacco.
These enzynes were added to the solution in the
concentration range 0.1%to 5%V w of the tobacco
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_ Another current processes used to reduce nitrogen content in tobacco material -
20  employs the use of an alkali or caustic solution. Poulose et al. (U.S. Pat. No. 4,716,911)
aBonmedﬂwt&wdwm&mpuﬂngpumuweﬁmwnxsaudeQOﬁﬂtwmgeﬁhranamaﬁor
a combination of a protease and a non-protease depolymerase to effect protein removal in an
overall processing scheme similar to that of Gaisch et al. However, it was found that alkaline

solutions at the strengths quoted by Poulose et al. may have a deleterious ¢ffect on the




of flue cured and burley whole | eaf, stens, fines,

| am na or scraps, and/or burley stenms was first
contacted with an aqueous solvent. The resulting
liquid extract was then separated from the tobacco
fiber portion. The tobacco fiber portion was then
contacted with a solution containing sodium acetate -
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which does not cause a physical degradation of the tobacco structure and is economical and
20 eﬁcient.

" BRIEF SUMMARY OF THE INVENTION
The present invention relates to 8 method for providing a reconstituted tobacco
containing material having a reduced nitrogenous content. The process starts with flue cured
and / or burley tobacco in the form of whole leaf, stems, fines, lamina or scraps. The tobacco



inert materials. The inert materials may be inorganic

or organic. The inorganic inert material that may be

m xed with the tobacco fibers and cel |l ul ose incl udes

CaC®, MgO MCOB and conbi nations thereof. The

organic inert materials that may be mxed with the

t obacco fibers 10 and cel |l ul ose include chitosan, -
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i nclude up to 20% of the finished sheet produced by

the 15 praeestacdoBberfortivn is thifretinidand optionklhr digested inith an alkali
may meke up to 50% of the finished sheet produced by

t he polaan Thé RMMgitébaccoAttatal B3 tien uiiked withivelliloseifiblre dnd optionally
sheet includes between approximately 10%to 50%

t obainen mafkkiels| Theinat materindarnayohe intirganic aporgahic. Ty igorganic inert material
sol vent extraction may be discarded or added back to

t he fhateay teanixedowith thé tobaveo Tiirs and celinidse ingltidesCa6X%MeQ, MgCO; and
the fiber portion, it may be 20 processed and/or

conc eombrisationk théréoft The ergasic ingyt metetialy that may be mixed withdhe tobacco fibers
into sheet by a paper naking process, then the VEL is

a0 d e andretiwlossiimcluge chi lipnsart and pembingtians thereof.; Additionally, both the
snoking material is to be cast into sheet by a
bandewssnic pndjeareenic inmesnatenials i bey H@kﬁr&hﬂmmwﬂﬂm

prior to the bandcast sheet
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added back to the fiber portion. If the WEL is to be added back to the fiber portion, it may be
20  processed and/or concentrated. If the smoking material is to be cast into sheet by a paper
making process, then the WEL is added back directly to the formed sheet. If the smoking
material is to be cast into sheet by a bandeast process, then the WEL is added back just prior
to the bandcast sheet processing. These finished sheets may then be used in smoking articles,

such as cigareftes. The feducﬁon of nitrogenous oompoundslin the smoking material



materi al paper with a cured tobacco |leaf-1ike texture.
More particularly, the present invention is directed
to a method for reducing the 10 nitrogenous content of
a snoking material. A better understanding of the

present invention wll be realized fromthe hereafter
processes and t he Exanples follow ng such description. -
DESCRl £kt AN NG rbdubfiorfin BBEsHRiohGintlg piiolitic products
pro e% ps represent ative of the present invention.
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stat Waﬂﬁﬁ E4YE 290110 e db8it-0.25 to 1 hour. The contacting of the tobacco
with an aqueous solvent, process station }1, may be conducted in a tank or similar mixing

20 vessel in which the solvent and tobacco are heated and may be agitated or stirred. The
resulting aqueous tobacco extract or weak extract liquid (WEL), containing flavor
compounds, is separated from the tobacoo fiber portion at process station 12. The
tobacco/solvent mixture formed at process station 11 is then pumped into a cenirifuge from

the mixing vessel and centrifugally separated or alternatively the mixture may be filtered to



The tobacco fiber portion 17 may undergo severa

al ternative processes. The tobacco 10 fiber portion

17 may be refined and digested at process station 18.

The refining process at process station 18 consists

of fiberizing or breaking down the tobacco into

smal l er fibers. The digestion process at process
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cellulose fibers and optionally inert nmaterials at

[20 0 C emterials aft provessBatiol Hemaypbe inorginic or organic. The inorganic inert materials
that may be mixed with the tobacco fibers and cellulose at process station 19 include CaCO;,
MgO, MgCO; and combinations thereof. The organic inert materials that may be mixed
with the tobacco fibers and cellulose at process station 19 include chitosan, liposan and

combinations thereof. Additionally, both the organic and inorganic inest materials may be



10 inert materials at process station 23 may be

i norganic or organic. The inorganic inert materials
that may be m xed with the tobacco fiber's and

cel l-ul ose at process station 23 include CaC3, MO,
MyCO. and conbi nations thereof. The organic inert
materials that nmay be mxed with the tobacco fibers

and cel lul ose-a r,Qcess ' y ' afhe )
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process Wltratively e tdiaccodibersgicstiongeay|bej stpmepisGtaian22 and
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20  humectant is added to the mixture. The mixture resulting from process station 24 is then cast

into sheets via a bandcast process at process station 25. The sheets resulting from process
station 25 are then cut and added to tobacco producing a tobacco blend at process station 34.

In addition to the embodiments incorporating a bandcast step in the present invention

the process of the present invention may produce sheet via a paper making process. Two




tobacco and cellul ose material at process station 27.
The inert materials may include up to 20% of the
sheet formed at process station 28. The tobacco fi ber
portion may make up to 50" %) of the sheet forned at
process station 28. These conbined materials resulting
from process station 27 are then nmade into sheets via

a paper maki n process at Process statiq T ra-]: .
papefmbodimeptsobdg SRR AP Shavndn Sjeute; on%%gm%gtel{}ﬁgﬂ &

have the WEL 13, vvhet her treated 14, untreated 13
and/BPESHTRIGAt r at ed 16 added back at process station

ES'bJE‘i o ol S5 8 pOraNT P RS Fardl st rocess
i T B e et e oo
prostg&s s#aﬁo‘gnﬁ?gga%e re%aﬂneggltobacco f?lggfﬁfega?ﬁepﬁomsm‘m

m xegh &g;,,gég ﬁ&&inﬁleﬂ&léﬂmhﬂ@fﬁemkodwiﬂlme
rraterr al’s at process st atr 1 The optional inert
At Efh ks f %Elﬁﬁ@seﬁttpiédeéb’kta&&nmm G400, MO MECO; and

organi c. T e inorganic inert materials that may be

i X eghriraRorsBerdc? PR RgidisdrEmaathlsabit inaly bs mixet withdlesselsacco fibers
station 31 include CaC38, MO MCOB and conbi nati ons

t her gafceifi)6se @f [odRbsStatioR 27 inohileshitadan, liphsun, and poibbinationsiereof.
10 with the tobacco fibers and cellul ose at process

$0 at jaditichhlly, bothithtcorgdnictand invrgahic pesamierial dazy be mixed together with the
combi nations thereof. Additionally, both the organic

and jobauce sl celtiloemtaterinl af pioasss station 27e Thevingrs materiala mag folude up to
with the tobacco and cellul ose material at process

St at 20% ofthe shBbidfoimed st process station P8 Theytobepre) fibgepastion may xaske up to

of the sheet forned at process st ation 32. The tobacgo

f i be50% ofthe shieetfonmes atprreess station 28 (These combined mafegials from
forned at process station 32. These conbj,ned station 28
MRt e pioaéss statinc mrerthpumade inie Hhews ¥ia 8 paer BRKInG PIoEesy i gfpoess station 28.
made into sheets via paper ngaki.n e

35 00 hepapenshees rSung from Prosays Fation 28 thay e b °§’§‘§"P&rﬁ3'“’h"ﬂ‘°’mw“
process station 32 may then t.he WEL 13 e -

R A AL AL U U R G
back at = process st atr on 33 The pa ets bacc

r esuresylieg from propgss station @&%ﬁ%%ﬁgam blend

added 10 to tob?cco produci ng a tobacco bl end at
procé‘sl%"’@fsa?ﬁ“% 4. The follow ng Exanpl es are

i ncor por emoJlrere n.to L| I ust{u?é eﬂm%mmﬁm

i nventio
20 portion 17 is first refined at process station 30. The refined tobaoco fiber is then mixed with

celtulose fibers and optionally inert materials at process station 31. The optional inert
materials at process station 31 may be inorganic or organic. The inorganic inert materials
that may be mixed with the tobacco fibers and celtulose at process station 31 include CaCO,,
MgO, MgCO; and combinations thereof. The organic inert materials that may be mixed

10



with no intention of being unduly Iimted thereby.
EXAMPLES 1-4 Exanple 1: 15 Burley tobacco in the form
of whole leaf; stens, fines, |am na and scraps was
first extracted with water. This was acconplished by
pl aci ng approximately 1 part of tobacco material into
a vessel having approximtely 11 parts of water. The .

LD i Mors oers vdooHlon st grosensetiion 3T Dxffide'chiosab, ipdban, and
ORI RIS [ -
f FEL&M&WE}EEW%%%}@@ de Flelidl RAEAS1. The inert

bur @%%ﬁ%wbqﬁeﬁi’?%@*gf “n'%%fg‘r“%%gﬁ‘ﬁ%?w OR 92 The fobacco er
S A T e i 15 s o
at Véﬁ%%%%@?%‘%?&?r Thf“?‘&.'?%%ﬂ‘mmg

acco gw%g ' Bomf ptodesd sBtidaB2ahay then
' cted % acco pédo

extr 'ber I Nt 0 solutlon havi ng

appr etk FRIGEY, 13 Wctiibr tremidl 14) d60cated 49 ag/diatltettrued|BAdbed back at

water. The tobacco fiber was digested in the solution

at a Seftion 33.f Phie \éhee@Qesititing from provessismtion 33 is then cut and added
solution was periodically stirred. The Savi nase*

0! uwwammﬁmﬁmw&mt obacco fi ber
by basket centrituge and di scarded. The Savi nasek

treated bielfsliowingExanples dre eorpuated héreis ewillvsimatedha presgnt invention
with a sail solution having 1.-84 kg NCCl in 80 L

wat eiyith ié Ritentionsfdeing undutylimitid dkecabys | ber was

autocl aved, (heated to 121C and held for 15 mn, at 17
psig) to inactivate any reXfBANRESYymes and for ned

into sheet with a MKS sheet fornmer and analyzed for

Hof f Bemwplakl aytes. 10 A separate portion of the burley

tobacco fiber was treated with alkali in accordapce
WSt h Mia w@m@ma@mes-wwwma%%w?@ d was first

of tobacco fiber having about, 6 % nnl sture Qu
par t exteaeted wyith wrtsr- | Thissyasapcomph "3’“’%{5&?&0&“" X

The mcxgto\gegssel having approximately 11 parts of water. The tobacco and water were

contacted at about 160° F for about 30 minutes. The tobacco and water was periodically
mixed during this extraction. The tobacco and extract were then separated by basket
20 cenuiﬁxgefomingaWELmdmmmatedmbmoﬁber.TheWELwasdiswdﬁd,while
the fiber was refined or fiberized.
A portion of the extracted burley tobacco fiber was formed into sheet with a MKS
sheet former and analyzed to provide control data. Another portion of the fiber was treated
with Savinase* in accordance with the process in DeGrandpre et al. (U.S. Pat. No.

11



digested in the alkali solution at about 190 F for
about 2 hours. The tobacco fiber was then separated
by basket centrifuge and the al kali sol ution was

di scarded. Water was then added 15 to the digested
tobacco fiber after which it was refined and forned
into sheet with a MKS sheet fornmer and anal yzed for

Hof f pann_ apal tes Yet he ortion of | e
el S i imilad o
fglblacco f bﬁ ffﬁm m 5@:@ §§< éog T
nav; RBes RS é&"m@ﬂz?%e%%f@%%a%ﬁ%#%???a@%%3° minutes
Ko hie @&%@@WW b2 B e Sepfited from
o BB "“&9{“@%‘“@ %%%E’v‘%“&ﬁ? e noathdidy tobaceo

(nit ﬁe?mﬁggégct eliies H%fa@a%hﬁaﬂh%% 149 N8P fn 80 L water, The

Renova rom Burley Base Sheet

ReCORgdell biidydsbadddlibbr wiis@h@bidvelThadted RO1M PO &iteR for 15 min, at 17 psig)
Al kal oids Nitrate process nitrogen (% dwb) TSNAs (%

dwb) tolifacEivitd ady¥eiidiing &i¥erelednd Eined info bhest 968 8 MK S3lictt Former and
Scopol etin a%tfyd Washed burley 3.57 20.44 <0.1 <0.1

<0. lamaBzdd forHoffmainknlaftefter - Control Burley fiber- 1.63
9.38 <0.1 <0.1 <0.1 a0.1 <0.1 <0.1 Savinase* treated
Borl ey fiA esparafd poftion ofitfle Bt RS tobacch fibér. vias 4@atdd with dlkatiin ccordance
<0.1 alkali treated Burley- with 25%0.97 1.33 <0.1
<0. 1withMua €t dl. This dasid@odmplishdibyaddifg bpart of tabstdouibechaving dbout 60%
i nert

moisture to about 8 parts of an alkali solution having about 2.5 % NaOH. The tobacco was

digested in the alkali solution at about 190" F for about 2 hours. The tobacco fiber was then
separated by basket cenh-iﬁ:geandﬁcalkalisoluﬁonwasdiscarded. Water was then added
15 to the digested tobacco fiber after which it was refined and formed into sheet with a MKS
sheet former and analyzed for Hoffinann analytes.
Yet another portfion of the burley tobacco fiber was processed by the method claimed
in the present invention. This was accomplished by adding cellulose pulp and CaO; filler to
the extracted tobacco fiber forming a tobacco comtaining material having approximately 25%
20  tobacco. This tobacco containing material was then formed into sheets with 8 MKS sheet
former and the resulting sheets were analyzed for Hoffinann analytes. The analytical results
of this example are tabulated below.

12



finer 5 The present invention was shown to
substantially reduce the total nitrogen and protein
content in the snoking material. Neither the Savi nase*
nor the al kali treated tobacco | owered the nitrogen
and protein content of the snoking material near the
73%%0 and 930/0 reductions as obtained in this
exarrpl e. 10 Exanple 2: A m xture of tobacco having
lﬂgﬂtrg%én g¥a beh? Sfofuiatin Araftd FrebfrsciItuntoval R A0 ctiydfrom
gﬁﬂ I'n accordance W|th the procedures in
Ie I to obtain a washed flue / burley control,
RocoRYGtMRERE ™ frémat eprotend Tatadkal |t r ectobygphérelBacco she&lk@olds Nitrate
Pheeds| Ue/ bitmgeny (%olwht cBSNAsas pr oces@e@viln_accoy daffedwh) (% dwb)
with the presant i nventhRo vﬁﬁ%’ﬁ"’f Rt L BEPPREYL shed
was 15 produced having 15% tobacco and separately 50%
. whdeeep. Thgse bames shedm were<danal yzed f oxoa-Hof f nan <0.1
fimyp&oybles and the results are as shown bel ow. 13
Pr ot ei n (nltrogen and her mannggnal y
or r'dhoval %"fgeduc%lt‘lon Flrgé){n Fl ue BurILeé;l Baseﬂo'l o
. ee econstitution Total Protein Total Pol yphenols
Burlé) fiberl Désels NMidpr at el43pr ocesls ni t rigen (Feidwb) IMSNAs (U4 <0.1
alialii®patgdoo dwb) (% dwb) (% dwb) (ppm Chlorogenic Rutin
”ngg‘“ N o hedq,]i 48 8P <0.41<0. Lgi0. 1 <Qx3 <0.1
:2&‘,& ue/tvvrl ey Control FNie/burley- 0.56 3.38
cenﬂ&a]:dﬁat 1 <0.1 <0.1 <0.1 <0.1 Savinase treated

’ The present invention was shown to substantially reduce the total nitrogen and protein
content in the smoking material. Neither the Savinase* nor the alkali treated tobacco lowered
the nitrogen and protein content of the smoking material near the 73% and 93% reductions as
obtained in this example.

10 Example 2:

A mixture of tobacco having flue and burley tobacco in a ratio of about one to one
was processed in accordance with the procedures in Exampie 1 to obtain a washed flue/
burley control, Savinase® treated, and alkali treated tobacco sheets. The flue/buriey tobacco
was processed in accordance with the present invention whore a finished base sheet was

15 produced having 15% tobacco and separately 50% tobacco. 'I‘hesebaseshpetswereanalyzad

for Hoffinann ayalytes and the results are as shown below.

13



Flue burley- alkali 0.76 4.06 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 treated flkxlburley-wth 021 1.06 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 15%tobacco fiber +wocd pulp + Inert
Mar Fl uefburiey-with 0.75 4.56 <0.1 <0.1 <0.1 <0.1
<0.1 -<0.1 50%tobacco fiber + wood pulp + nelt
filler 5 The present invention was again shown to
substantially reduce the total nitrogen and protein
content in the snoking material. Neither the Savi naset
nor Pidteinghitmigen) aymbéthdr Hoflmann anslgtepredurisbe remaovatigeduction
andfrpmciiee/Budey Base Sbéett he snoki ng material now t he
86% and 88% reductions as obtained in th| s exanpl e

vvagmggggceos/(;t.@:»;cm 35}%0 EXaann;"é" é&to%@ﬁ) (% awiy)

Exanpl e Ito ain a washed baaékey control, Savi naset
treated, and al kali treated tobacco sheets. However,

i'},ﬁ?ﬁ% exanptl t h&SNBL TS trefltd wiPA an Qdsor beft! <0.1

ha\gohh Pent onite and carbon, to renove nitrogenous
conpounds, and the treated WEL was added back to the
18uatyinycco shEet s. 3¥he b ey tdBhacco @dntaiRitng <01 <0.1
shm were processed in accordance with the present

i nvention where a finished sheet was produced havi ng
BeMbrephligico (B5% t éBcco0.114 fifkr + 389 corf@ént r atdd <0.1
ext™®t ). Them fini shed sheds were anal yzed for

tiglhaRR Al Yt esopnd Lole resists awgas W <pq <0.1
beskasacdsr ot ei n (ni trogen) and ot her Hof f mann anal yte

fpereagedywle renoval | reducti on
+ Inert filler

Flueburey-with 075 4.56 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
for + wood pulp
+ ineit filler
3 Ihepmsentinvenﬁmwasagaipshownwsubsmﬁaﬂywduceﬂnmtalnimgenmd
protein content in the smoking material. Neither the Savinase* nor the alkali treated tobacco
lowered the nitrogen and protein content of the smoking material near the 86% and 88%
reductions as obtained in this example having 15% tobaoco fiber,
10 Example 3:

Burley tobacco was processed in accordance with the procedures in Example 1 to
obtain a washed burley control, Savinase* treated, and alkali treated tobacco sheets.
However, in this example the WEL was treated with an adsorbent having bentonite and
carbon, to remove nifrogenous compounds, and the treated WEL was added back to the

15  tobacco sheets. The burley tobacco containing sheets were processed in accordance with the

present invention where a finished sheet was produced having 50% tobacco (15% tobacco

14



5 from Burley Finish Sheet Reconstitution Total
Protein Total Polyphenols Al kaloids Nitrate process
nitrogen (% TSNAs (% dwb) (% dwb) (%wb) (% dwb) d")
(ppm Chiorogenic Rutin Scopoletin acid Wshed

burl ey- 427 13.94 7.01 0.18 >0.5 0.02 1.13 1.41
Control + regular bm ey extract Burley fiber- 2.03 -
6. $ert: %6 copcentratgl extract), Thepe Gaisher shees aupropaalyzed fur diotinann

b
<

urley seated weboot Burley fiber- 3.19 7.38 1.64
0 ayalides 2pd th repulty ats phewm belo®om| gl i treat ed+bur | ey

treated ectnact Burley- with 1.23 1.75 1.65 -50.1 <0.1

<Opl 0:.83 1. 4L, 20%.0 faboer I L Sifteduction
e

RedoRéuRIBh | Fotkin® PR iﬂ;&! mat eri al poditehdier the Alkaloids
pvesaaschitragen t & al kslAs treat ed tmiaasco 10 | owe(vedvb)

the nitr Sgdwblandwh)r otleim) c Shiprepeniof Retine Ssepsfeting

material near the 71% and 87%Peductions as obtai ned

in this exanple having 50%tobacco. Exanple 4. A
Washeddudeye  0f427 obat3d® ha¥%ling f | Wd8and bOF | ey ®08bacco ¥ a

c“F%l]if”T‘Q““bl f about one to one

Butley fiber- 203 6.38 1.55 <0.1 <0.1 0.1 0.88
Savinase*
treated + burley
treated extract

Buriey fiber- 319 738 1.64 <0.1 <.1 <0.1 0.90
2.5% alkali

treated + burley

treated extract

Burley- with 123 175 L65 <0.1 <1 <01 0.89
20% tobacco
fiber + burley
treated extract

10

15

The present invention was again shown to substantially reduce the total_ nitrogen and
protein content in the smoking material. Neither the Savinase* nor the akkali treated tobacco
lowered the nitrogen and protein content of the smoking material near the 71% and 87%
reductions as obtained in this example having 50% tobacco.

Example 4:

A mixture of tobacco having flue and burley tobacco in & ratio of about one fo one
was processed in accordance with the procedures in Example 3 to obtain a washed burley
control, Savinase* treated, and alkali treated tobacco shoets. The fius/burley tobacco
containing sheets were prooessed in accordance with the present invention where a finished

15

Nitrate
(% dwb)

141

123

143

141




15 was processed in accordance with the procedures in
Exanple 3 to obtain a washed burley control,

Savi nase" treated, and al kali treated tobacco -sheets.

The flue/burley tobacco containing sheets were
processed in accordance with the present invention

where a finished 15 sheet was produced having 65% and

A5 Yol pEsduced RS 6595 lind 9534 10bBR61 Thewefinishadshests were fulyzod for
Hof f mann ayal ytes and the results are as shown bel ow.

Pr @loffinany ayalyteognd the resnlis so¢ dscshowidielosann anal yt e

precursor renovalireduction 5 from Flue/Burley Finish

Sheet Reconstitution Total Protein Total Pol yphenols .
Al Protsinisitregen)ard o baeﬁmannmampwmyemm@eq%ﬂm

5dwineny BlualRurley Finishpheqtogwb) (ppm) Chi orogenic Rutin

Scopol etin gci.d | yel byrley- 4.86,5 56 17.80 O.
ﬁ?’gﬁtﬁ"‘lﬁ‘l g%‘,@ j&o S+ reguT‘; ’%I ey ‘ext r‘gp,{"%‘:,b'df (wﬁfﬁ,

. 0 d
Ffuebudey- (g - 38 '326pdh OOhiskogic) Fifin 1SdholdtinS5
Savi nase + treated burley exteedt Flue/burley-alkai

01 2 56 3,41 0.QQ.. 0. (0 0.00,1:58 1,53 +o4reated,  ,qq
c&ﬁﬁ" P oxtra ' ]°3 20 2%

WXt rat FI"Ue/ BurTey-w th 322 8 0.00
Bu o0 1.76 1.63 50% tobacco fiber + burley

tF‘ugl%&ﬂ%g ext rz.%g t 238 324 0.co 0.00 0.00 1.81

Savinase™ +
treated burley
exiract
Flue/burley -alkal 3.01 2.56 s 0.00 0.00 0.00 1.68
+ treated burey
extract

Flue/Buriey-with 3.22 3.00 298 0.00 0.00 0.00 1.76
50% tobacco
fiber + budey
treated extract

Flue/Burley-with 1.09 1.38 3.04 0.00 6.00 0.00 179
15% tobacco
fiber + burey

treated extract

The process of the present invention substantially reduced the tofal nitrogen and
10  protein content in the smoking material. Neither the Savinase* nor the alkali treated tobacco
lowered the nitrogen and protein content of the smoking material near the 77% and 75%
reductions as obtained in this example having 45% tobacco.
The aforementioned examples show that the present invention substantially reduces
total nitrogen and protein content of smoking materials. Additionally, the problems
15  associated with the prior art of baving enzyme residues in the smoking material and having
problems in the paper making process have been resolved in the present invention.
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FIl u lBurley-wM 1.09 1.38 3.04 0.00 0.00 0.00 1.79
1.53 15% tobacco firer+ burley treated extract The
process of the present invention substantially reduced
the total nitrogen and- 1@ protein content i*h the
snoki ng material Neither the Savi nase* nor the al kal
treated tobacco |owered the nitrogen and protein
content of the snoking material near the 77% and 75%
ekl Riciagid igas obt ai ned in this exanple having 45%
tobacco. The aforenenti oned exanpl es show that the

At esadthod of vieking 6 BmcMinpahaAdial aith yediced eselSof rittigatous cormpounds
nitrogen and protein content of snoking materials.
Rdsipisimgnal | y, the problens 15 associated with the
prior art of having enzyme residues in the snoking
If@tcentactihg atvbladea miatedal withab kquesusi solvedt ¢ previder anmgheongptobacco extract
process have been resolved in the present invention.
Bfid ANobidcce Sbarpantiogd is: 1. A nethod of making a snoking
material with reduced |evels of nitrogenous conpounds
forspparating spid {qmyous obacae eatngt feont bbelocafibeepartadn; Wi t h an
aqueous sol vent to provide an agueous tobacco extract
&s}aefmingohid dabaccoifbenpopgiont i on; (b) separating said
aqueous tobacco extract from said tobacco fi ber

fbr diarsting chaidefdéfined tobaccd dlbbert opdritber; padti on;

d) gesting said refined tobacco fiber portion; and
%@wmwow‘uﬁ%mwﬂwﬂu Jgsroppiginingmetstial- cel | ul ose
cont ai ni n naterlal 2. The nmethod of C aiml,
fluwﬂ‘?fgﬂ:& Infyrtheriepmprisiiehy sai d t obacco fi ber

portion and said cellulose_containing material with an
() Bing s4isk tebaceq fibenportignand aid esiiulgte coptainipg matgralvafpndnerty

inert., mterial is selected fromthe group consistin
paterial. ¢ group g

3. The method of Claim 2 wherein said inert material is selected from the group consisting of
CaC03, MgO, MgCQ;, chitosan, liposan, and combinations thereof.

4. The method of Claim 2 wherein said inert material comprises up to about 20% of said

5. The method of Claim I wherein said smoking material has up to 70% tobacco.

6. The method of Claim 1 wherein said cellulose containing material is selected from the group
consisting of wood pulp, bleached wood pulp, flax, any plant cellulosic material, and
combinations thereof.

7. The method of Claim 1, wherein said tobacco material is contacted with said aqueous solvent
at a concentration of approximately 1 part of said tobacco material for every 11 to 15 parts of
said aqueous solvent.

8. The method of Claim 1 wherein said separation of said aqueons tobacco extract from said

tobacco fiber portion is accomplished by centrifugation.
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CaC®, MO MCOB, chitosan, |iposan, and conbi nations
thereof. 4. The method of Caim2 wherein said inert
mat eri al conprises up to about 20% of said snoking
material. 5. The nmethod of Caiml wherein said
snoking material has up to 70'/o tobacco. 6. The
met hod of Caiml| wherein said cellul ose containing
mafe Thamethed ofClaint butherdtinsid seheatipnanfpaid epeaissatiackg egfract from said
wood pul p, bl eached wood pul p, flax, any plant
c e fabageo diber praticsyis sccompliskid by Gittisitiomt | ons t hereof. 7. The
met hod of Claim1l, wherein said tobacco material is

cotfl- Jbe methad FClaim b whersingeid tehatapanateriadis cantacted with said aqueous solvent
concentrat| on of approxi nat el part of said tobacco
A e B0 prabopt 5dp d kT ouS

8. The nethod of Claiml wherein said
ba?g‘t mgthod pf Glaimyl Whrrip s tobase matedsdincludes fivecpired sgbacco.

ﬁ[aﬁé) %ﬁortl on i.s acconpl i shed b¥qﬁlquu§he?ob40ﬁo
f b f
321133,@'8%&%&60%’%&3& d a uel?q.glf to acco extra;;mb;cgommdﬂuecuwd

filtrat.ion. _ 10 Thg met hod of Cdaim1l1, wherein said

té@éﬁ‘@d“ﬁzﬂ'@r?@h’f Welont acted with sai d aqueous
sq élenpera ure range of about 60" C to 90
pf Gaim 1, FOMPOIBE The nethod of Claim 1

re|n sald t. qbac teri cludes flue cured
%?@?P@F'rm&wafm%a Geilplogg roptainingdugtepial into a
tobacg&gg% r|aI |ncludes burl ey tobacco. 13. The
Ywherein sai d tobacco materi al

t oba co and, fl ye cu acco in a
A ol g rain  Backing i ettt Teypl Bjfrogenous compounds
f&gther conprising: (g) processing said tobacco fiber
poFFFgﬁgand said cellulose containing material into a

R B A 5 o S B Bl et
CQHR nds cggg_[nlms;l ng:

(b) separating said aqueous tobacco extract from said tobacco fiber portion;

(c) refining said tobacco fiber portion forming & refined tobacco material;

(d) digesting said refined tobacco material; and

(¢) mixing said refined tobacco material with a cellulose containing material.

17. The method of Cleim 15, wherein said digesting of said refined tobacoo material comprises
contacting said refined tobacco material with & solution containing about 1.25% to 12.0%
sodium hydroxide, _

18. The method of Claim 17, wherein said refined tobacco material and said sodium hydroxide
solution are contacted at a ratio of about ! part of refined tobacco material for each part of

sodium hydroxide solution,
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(a) contacting a tobacco material w th an aqueous
sol vent to provide an aqueous tobacco extract and a
tobacco fiber portion; (b) separating said aqueous
tobacco extract from said tobacco fiber portion; (c)
refining said tobacco fiber portion formng a refined
tobacco material; (d) digesting said refined tobacco
matl@r The methodiof Chim 8Xwigei 8didl dip@iting 6kaldbIRES RbiRb BlateRhl is ata
with a cellulose containing material. 17. The nethod
of teDipaiammrd &f fraxh afoai ITOSEtcchbdintg OOt Mgt abbut Sinch 16 9fHomed
tobacco nmaterial conprises contacting said refined
t 0B&.cHhe methat ofgllaimils fwirehwbaitt digestingOoTtsait Fifinen LS material comprises
1.25%to 12.0% sodium hydroxide. 18. The nethod of
Cl gontacting saidwefinddriotaioonaterfal withla sahiive containing shoat 1.29% to 12.0%
sai d sodi um hydroxide solution are contacted at a
r aPqRssiym hyfdgende.l part of refined tobacco material for
each part of sodi um hydroxide solution. 18 19. The
et I dde Stetiod of Flang 20, wherein said gefingd thbewee Miategalahd sxid potassium
refined tobacco material is at a tenperature of from
alfygroxids gelution a5e egatagted atggraticofiabeut 4 pent of Bfuerditobacco miaterial for cach
hours. 20., The nethod of C aim 15, wherein said
diRgeof pofessiym hydrogide salwtiond t obacco material conprises
C%‘E‘L?ﬁti ng sajd refined tobacco material with a
s GRetead L » whesein said digosing ofispidyefined tobagos ffibenportion is at 2
hydroxi de. (21. The nethod of Claim 20, wherein said
e 8borht 70y F 10 abaptd 96K dorsbewt 38 mimio 4thpuisoxi de

S ion are contacted at a ratio of about 1 part of
r 2%-%&?@5’3@5@&%#%111 fadf} digosting ofisaid refiged lobacee Sbar portion
h éjroxi de sgll ytiqn. 22. The nethod of C aim 21,

IR AIACH Ve Sud tefing tgbacenfiber partipmeta temepsratre offabelr1 20° C and at

portion i.s, a enperature of from about 170" F to
Bbotipetiogit 1 Do 21 i forsboud £ 39 moBur 5. 23, The

:53_ hﬁ‘g&%‘{?&é’?t%?{a er‘?‘{“ﬂﬁi;i%jéfgoﬂ'ip??:te;ngu?];clsgi/idng

. refined. t cco fiher portion at a tenperature of.
Z@oﬂ‘f‘”ﬁéﬂa B’%ﬂﬁﬁ 3’3%990 ma*mlegi gidocplogr Roptining materplwih gnnert
fQdeaPoOuUt 15 to 30 m nutes.

25. The method of Claim 24 wherein said inert material is selected from the group consisting of
CaCO0s, MgO, MgCO;, chitosan, liposan, and combinations thereof,
26. The method of Claim 24 wherein said inert material comprises up to about 20% of said
smoking material. |
27. The method of Claim 15 Whete‘in said sn_:olcing material has up to 70% tobacco.
28. The method of Claim 15 wherein said celluloge containing material is selected from the
group consisting of wood pulp, bleached woad pulp, flax, any plant cellulosic material, and

combinat_ions thereof,
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24. The nmethod of C aim 15, hither conprising: (f)

m xi ng said refined tobacco material and said

cellul ose containing material with an inert naterial.

25. The nethod of Claim 24 wherein said inert materi al

is selected fromthe group consisting of CaCO3, MO,

MyCQ3, chitosan, |iposan, and conbinations thereof.

2629m@mmcwm@.aﬁrmzmmm n said inert material
rg)rl ses up_to_about 20% of said snoking naterial.

Irpeesying spisbrefised @batommerishendshid cellulage mmmaywteml into a

material has up to 70% tobacco. 28. The nethod of

Cl Brepstitsted gabaecosheshi d cel | ul ose containing material is

sel ected fromthe group consj sting of wood pulp,

bI@aé’i’F&&‘%@& flain 13, fycher copmyisigEiant cel | ul osi ¢

rm erial, g conmbj nati ons thereof. 19 29.. The net
°5‘P‘EH“§ 2id pefinpd,topaceo materialiand said sellplog coutaining materia afer said

reflned o, material apnd said cellul ose containing

rTefP‘éPgé‘f’l a@‘ﬁdw&ﬁﬂﬁpﬁf‘i—?ﬂc’ft@ﬁ%cco sheet. 30. The

do 15 urther, conprisjng: contactin
s oA bocerHabing a abacta corrinins ARipaL bk P S! nitogéhous
cont ai ni nmaterial after said mxing with a sel ected
pﬁ??&ﬂ%‘%’“?éﬁ“&g‘t obacco extract. 31. A nethod of

n'g{) g’f‘gnltg? fggen I @oﬁﬁa{ﬂm?ﬂ%ﬁ’%g‘%lrﬁ“ ttglhﬁ’r i %ﬁj?&eous tobacco

c COs materlal with a first aqueous
SO vent to prov ep°an aqueous tobacco extract and a

-+ GRRfoig B iR ks brboe DR Pl B PPRER. )
o el 5 S SRRk 1700 F 8”198‘” Foai d 1 obaceo
s@?’ecs@gﬂ#@%wgﬁrg%%&s.s SR AR Wi
2gofhtion containing & compound selected from the group consisting of sodium hydroxide and
potassium hydroxide, wherein said solution contains said compound in a concentmtion about
1.25% to 12% (w/v) of said solution;
(e) separating said solution from said tobacco fiber portion; and
(f) mixing said tobacco fiber portion with cellufose fibers.
32. The method of Claim 31, further comprising:
(g) contacting said tobacco fiber portion with a portion of said aqueous tobacco extract.
33. The method of Claim 31, further comprising:
(g) treating a portion of said aqueous tobacco extract with an adsorbent; and
(b) contacting said tobacco fiber portion with a portion of said treated aquedus tobacco extract.
34. The method of Claim 31, further comprising:

(g) mixing said tobacoo fiber portion and said cellulose fibers with an inert material.
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pot assi um hydr oxi de, wherein said solution contains

said conmpound in a concentration about 1.25%to 12%
(wv) of said solution; (e) separating said solution
fromsaid tobacco fiber portion; and (f) mxing said
tobacco fiber portion with cellulose fibers. 32. The

me of Claim 31, further_conprisjin contacti ng
f’gof?‘s Bthod of Clsin 3pwhersi Wik pEidgoer r%%teﬁelrl? feémtg%#oweosrwp consisting of

NG e 2
coff abrriE ufs 4 bl sod s Pt vvie & it of ssid

ﬁ?ld treat ed %Heous tobacco extract. 34. The
PREEC SPtLg fate further conprising: (g) m xing

Sa%ﬁ T8 R or LR PR T e i o B34 o ity 94 obocco
WG Bl instBh 4 fﬂ&n&dﬁ%@% sel ected fromthe group

conS|st|ng o , chitosan, |iposan,

m? rein alg |nerFB%£§er gﬁ %%%%@F@?&ﬁﬁg“ﬁ% §£%3?12096
o ﬁ%@gﬁer o i i IRl i, god Biter it it an

@? QQ&%Q§ The method of daim 31

Ant her conpr|S|ng n1X|ng sai d tobacco fiber’ -

pgﬁtmmmo%@aﬁﬁ?%&aﬁg rs with a binder, (h)
er

m xi ng sai d tobacco 'on cel I ul ose fibers,

apd Bia Huﬁh%ﬂ qgg&gghuiﬁ (i) making sheets
vpg a %gﬁdcast ;rocess e method of Caim31

further conprising: (g) making sheets via a paper
maki ng process. 21
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