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FIELD OF INVENTION
The present invention relates to a process for removal of nitrogen containing
20  compounds from tobacco with minimum removal of desired compounds such as alkaloids,
phosphates and other compounds that contribute to the flavor of the smoking article or

decrease formation of undesired compounds in the smoke.
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extract with adsorbents and then addi ng back the
treated extract to the tobacco. The tobacco nay be in

wo b@sfioxene of washed | am na, fiber, or fiber forPORUS2005/012679

sheets. The adsorbents can be in the formof organic
or inorganic solids such as for exanple
b-cycl odextrin, cellul ose acetate, and conbi nati ons of
bentonite and activated carbon. One object of the
present invention relates to a process for renoving
Hof f mann anal yt e snoke precursors from a tobacco
extract. Anot h&R@EjWﬁM\{ RE THERBENTIONeNnt i on i s
directed to a process for renoving nitrogen containing
conpslRsHkity indphacesrapenet famayplip Mitahior glionysf ciparsitesogith
conpounds such as al kal oi ds that contribute to the
g9qds(neke avalith el hegrrsent dnvgniipnohvdysts aeleddivaspmporieai iempead from
found to decrease snoke formal dehyde formation.
tohagP iy exfzactipg cqmpenenthom tebaprodtyliqyisextrasion and teating the tobacco
aromati c and heterocyclic am nes and hence are
extiact wigfeadsebentaand thep asildingbackobe tréaded extractitathgeebaccof dihe tobacco
renmoval in the present invention. The process of the
mpy be vthe fonm e vaghed dparina, fibéry ori fibeoformed shiextisnGhe siserberss can be in
fines, stenms, scraps, cut |am na, shredded stens, or
thafyrmceffdpganit dr diorganer setids soth & faneampeisyciakxen; cellmlderacetate,
conditions favoring the extracting of nitrogen
ardddhbidatiogs o @BMeniiRdnd adthateddaBels sol vent extract and
the tobacco materials are then nechanically separated

by comd dhjdctafthé praseat inddntioh kdlstad to @MprocE o RRBCHL HoGafs
or fiber may be left as cut lam na; refined and made

anat®sHORPr&uRPrsdFroRPPRbad¥B kkthidt. DKRIRS Sbje@of HRprdIeH idRftion is
digested then m xed with a binder and cast as sheet

dkQked?8 A Broeas tforsBR6inPRIBE EMToRGining oRPEThdS FroBbacco with
enbodi ed processes for treating the solids, anextract

mAimeRANERN ] 8f &ir&IdonPolinds S8 o ia [kGlofds ARt BorRfiARERShd Mvor of the
treating the aqueous solvent extract 1s added back to

tobR&o %gc!l ?lﬁﬁpha?&{%%vmqﬁ%' ﬁegﬁ ®oun8 ﬁ%ﬁa%ﬁ?ﬁokb ?orﬁfaE%'@%lg formation.

passe rough an adsorbent pac um or

AWlikiBn A1), ORI B PrecdRBrsTE GHAY £ &hdek 278 RAEAE RS B dh

%I] It? a?| %n or % %ent I;Slq§ugat |aon. %ﬁe extr a}?t cI Smte%aénn ence
ar%!nﬁtjr'b En 84 n 3 otunt?s t}lﬁk&?ectgl%et%g lfdr(iicsm@&,apinctﬁlesﬁres%ﬁt iﬁtl]e%?lgn.

Vi a lIIC) and ca I ocess

The process of the present invention generally involves mixing tobacco fines, stems,

scraps, cut lamina, shredded stems, or any combination thereof with an aqueous solvent under
conditions favoring the extracting of nitrogen containing compounds. The aqueous solvent
extract and the tobacco materials are then mechanically separated by centrifugation or by
filtration. The tobacco solids or fiber may be left as cut lamina; refined and made into sheets

by a paper making process; or refined and digested then mixed with a binder and cast as sheet

for band cast sheet processing. In each of the embodied processes for treating the solids, an
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or concentrated. The concentrated extract may be added
back to the tobacco solids or it nmay be added back to
w0 bmstideexco solids after they have been cast PCL/US2005/012679
sheets via a paper making process. The primary
obj ective of the present invention is to reduce the
content of nitrogen containing conpounds (i.e.
proteins, TSNAs), pol yphenols (Chlorogenic acid,
Rut en, Scopoletin), nitrates and chlorides in the
t obacco, while retaining desired constituents that
XAt O iCRRAeBrated tractresylfing fiom aproegskfor Graling theragueays solyend
gl ucose) of the tobacco or reduce undesired
exigpids pdded heck tp thersplidssnpke (i . e. phosphates reduce
f ormal dehyde concentration in the snoke). DESCRI PTI ON
OF Dras\anneouy pidvadt extrantys aithen pasesdl theopgh an ddsorherftpagked column or
di agram of a process for treating tobacco in
mixed avitian @dsorenhangd mechinically deparatasidiyrfilmationfor by eenrifogasion. The
i nventi on. DETAI LED DESCRI PTI ON OF THE PREFERRED
exERBODIRERTIST Fineedpritictbs wbawo balisks ankkbeast asishekt wiatarband cast process
reference to the drawing. The first step of the
omonceayated.nVkd cppsentrated mxfracsmapbeldddedbrmk cothe tabesco sslidsnes jt may
scraps, cut |amna, shredded stens, or any conbination
be dridedbdck tdthe tohasmdsotidsdiectheys dvie heemr aastiihtb ishagtsf viapapeepaking
1 are then contacted at step 2 with an aqueous sol vent
procgder conditions favoring the selective extraction
of ni trogen cont ai ni ng conpounds. It has been
det eTheiphigthry btgéctiselofthe prestint indérBioh Mib Wt cathe chrge@BEnitrogen
part of tobacco with about el even to about fifteen
canddiiifig edmpahey (i.&poteins, TIBIAIsY) ol phedols @ORIBFogEME Bci®fRuten,
about 160 F for about 30 minutes. The aqueous sol vent

Sevpblefif) nibateyaich@tideintthd toBu¢os, whilElrdtaihink ABrell BorfstiREnte that
and the solid tobacco materials of step 1 are then

coNBMHR Yo ¢t flavos@ B adlicll &gk, BlictSdeRRd BluB¥sePoittheiobidch bf RtMERN
or centrifugation. The WEL, as indicated at step 4, is
uRieiR@rcoRiniRae it the QMeke @B. phdsPhleRHuRFEHRIdR I centration in

the smoke).

DESCRIPTION OF DRAWING
The drawing attached hereto is a flow diagram of a process for treating tobacco in

accordance with a preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The process is best described with reference to the drawing. The first step of the
process involves mixing (step 1) tobacco fines, stems, scraps, cut lamina, shredded stems, or
any combination thereof. The mixed tobacco solids resulting from step 1 are then contacted

at step 2 with an aqueous solvent under conditions favoring the selective extraction of
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(step 5) or mxed with an adsorbent (step 6) and
separated, as indicated at step 7, fromthe adsorbent.
wabmwssepeer ati on or dewatering at step 7 may bePCT/US2005/012679
acconplished by filtration, by basket centrifuge, or
by stacked disc centrifuge. The adsorbent resulting
fromstep 7 is then discarded, as indicated at step 8.
Whet her the extract with the water sol ubl e conpounds
at step 4 is passed through a packed colum (step 5)
or mxed wth an adsorbent (step 6), an extract with
nifragrrcentaiineg wg@aundsnitdrnbasy detéwmffwth%t spady @pdigipng igclude adding
yi el ded. The extract with reduced nitrogen containing
oRegtrp o Hbaccosyithpboyt clayen toaboytififiean paris,od Wates endkexiragtingjat
the tobacco solids and cast as sheet (step 14) via a
tepwAEtERafabputd 68 sk fos pbeuh A eyinutest dHe aapeeys selypnt extract or weak
Concentration (step 10) is acconplished by placing
exsract liguor (WBl) formegsl i9 stgpdend te velid igbaccomeatgriplo phstep t #re then
aqueous solvent and yield a concentrated extract
miehahisg atsparated aseps tyither BBl cergrifufdtonconcent r at ed
extract fromstep 10 may be applied directly to the
t obableoWED] dsdedicatedsat efpp 4.9s either passeslythioaglappddsartiert padkiad: column
tobacco solids after they have been cast into sheets
(s&ip 33 pepixed withan adsodper (siep k) ag sppapaes 8s indivated atstapch from the
solids (step 11) or fiber may be left as cut |am na
adsstbeqt. T8} sepamfipmeteprateeipg dtSsjepdnmlayntechecomyl shatinefigation, by
paper meki ng process (step 16); or refined and
batkegestitafiigé,sir dp sthéked didc gastifuge e ais@pent Resuileiyig from step 7 is then
acconpl i shed by digesting with an alkali (up to 12%
didvdagedpds indicusdd 4 Gtef 81 Wirthetithe &ddacOwithithe twated Solpisle Gorhdunds at
about 15 to about 120 m nutes. The refinedand di gested
stPh isdRassed Hibdghngpatked FoRRTstdpS )t EnikdiemithanxRigorBént $t&@i®b), an
13 with a binder and extract fromstep 9 or
eXRRBCOHH fedlicRd nRrokErdedntdiningt it RAndsQstapg) i€ flde@S TR G@hct with
fromstep 14 via band cast sheet processing. The
réd@¢ddm@ebgb® BeHiLiMInS BdrhsbundL(Step b} 19 ehehleRr silifdd (3ep 25 )BwviffREe
into sheets via a paper making process (step 16),

todhdcBlsolfRiafdcdshe HoR ¢RY 149VRG X EACHroERSoH doh&Btrhte®Bep 10).
step 10 i s added back to the tobacco material that is

CPl‘r?]éeé’nirﬁioB e YR REordpIRh&Rty KRG extrddr froffiég 9 @RRL 4 Yacuum to
evaporate the aqueous solvent and yield a concentrated extract having about 30% to about
35% solids. The concentrated extract from step 10 may be applied directly to the tobacco
solids at step 19 or it may be applied to the tobacco solids after they have been cast into
sheets at step 17 via a paper making process.

The tobacco solids (step 11) or fiber may be left as cut lamina (step 18); refined (step
15) and made into sheets by a paper making process (step 16); or refined and digested (step
12). Digestion at step 12 may be accomplished by digesting with an alkali (up to 12% dwb)

at about 90° C to about 121° C, up to 30 psig for about 15 to about 120 minutes. The refined
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tobacco solids fromstep 11 nay be left as cut |am na
at step 18 and the concentrated extract resulting from
wat@p/11869may be reapplied directly at step 19. P&r/vs1085/012679
aspect of the present invention is the adsorbent
material used in packed columm in step 5 or the m xing
step 6. It has been determ ned that m xtures of
bentonite clay and activated carbon, b-cyclodextrin,
and cel lul ose acetate produce the desired effect of
sel ectively renppving Hof f mann anl aytes from the WEL
ar(dsélwte&)wl%%trmmng (ORI arhiberymixed absteroAowiting Binder@nd extract
as al kal oi ds and phosphates. Cycl odextrins are )
fremstep 9 comeentated erastifiomhgen Yoind gast ardhwetrfromesier khyamand cast
to form.inclusion conplexes with several conpounds.
shoglerreesstinge | atter property and | ow water solubility
characteristics, c¥clodextrins are used to encapsul ate
f | avBiegefingd tohaceagolifly igpulting frane step Ahare snade ingq eheets via a paper
chol esterol from egg yol k. EXAVPLES 1-4 Experinents
maksing prpgers Kstepk k), afier whigh thetcenaehieated dxgroctiresuitmg droof step 10 is added
adsorbents agai nst an untreated control, bentonite and
bapkitd the tehdceanasenial thais ndivfifi thedorm ofatsheat stepf 1 73.0AddiGonatly, the
the WEL with the adsorbents were eval uated, packed
tabaden solidsdomssé¢ phlym$yPes) lefiasicut éanting auteptl B and (hRednceiltrated extract
obj ective of these experinents was to eval uate
readltiog fremtsep d§ aiayde rdzpplicdrdieetlyanstepd®.i vat ed carbon for
sel ective Hof fmann anal yte renoval (i.e. soluble
pr ot &ivital aspeSiNFlhe predeypinesntibs js thdddssrbele materiabiusad irr Ekledd
and the retention of selected desired conponents
clume iredtdped an thSmixdipsqphitiesas basrtdesssminied that mixserakof bentonite clay
extract liquor. It has been determ ned that increased

arfRapdied @riloayBlpclddexirRbaEcellbRAdgatd prodaaiBe ad¥Rk&effect of
f ormal dehyde formation. Proteins are precursors to

sk &y ARG o fBR4hn R Sl O YR I LWRT (B1654) WiRRNERIoSink MR desired
percent age of renoval of TSNAs, protein, and

cRRIRNEREH 8 AN KAPRLDhAEL. GyclddbfFins AE gar%ﬁélf&lri%d Qlic

is reported and the percentagé of retention o

A RO R Ry B FRRIASE iR G PR RS Duc
, ycl odextrin, an
the§atfet Elloperty and low water solubility characteristics, cyclodextrins are used to
encapsulate flavors, de-bitter fruit juices, and separate cholesterol from egg yolk.
EXAMPLES 1-4

Experiments were undertaken to evaluate the effectiveness of adsorbents against én
untreated control, bentonite and activated carbon. Two different methods of contacting the
WEL with the adsorbents were evaluated, packed column technology (PC) and re-circulation
(Re). The objective of these experiments was to evaluate adsorbents against bentonite and

activated carbon for selective Hoffmann analyte removal (i.e. soluble proteins, TSNAs,

polyphenols, chlorides, and nitrate) and the retention of selected desired components (i.e.
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conbi nati ons of bentonite and activated carbon. Since
it is often difficult to achi eve conpl ete nechani cal
waeapaneseon of the sel ected adsorbents from t hBCTANEE2005/012679
after mxing with the adsorbents, both packed col um
and re-circul ati on processes were tested. The
foll ow ng exanpl es depict the results of analyses run
on the WL after contacting the adsorbents of the
present invention as well as several control sanples.
anple 1: Preparation of weak Extract Liquor: WL was
a'g?@ﬁgrpgaspaﬁte% iaﬁilfugﬁﬁ%nmge% eYrashiausr- IF?’%?&CE'&F%%W& that
.burley scrap in a ratio of about 1 to 1. This tobacco
ingreased Plesphath kayels int fobroce hleadicdscispsemake formaldehyde fumatic.
to about 30 m nutes at about 60 C to about 90 C. The
Prosingaee Pregiirsastopiioke pnmatiganddeterasyclisyamingst Thergfpss the percentage
The liquids or WEL side was retained while the tobacco
oksmioyd of THNAGpsoteinsangdpebahenplsd derogznic asid, Pyterp andiscopeletin) is
(PO : Laboratory size glass colums were separately
repariefl and dheansrasntaie eftretgntionsy atkaloids end pigsphatsss icrepdrtadose
acetate, activated carbon and b-cycl odextri n.
Appr Bhe adearbéngs t60E1 were celfuldsh acefifit, Prayslotitmtrin, pad swyveral
t hrough each columm at an elution rate of about 20 m.
c@ebinationsidfhentbhize @lductvhteddartaal Sinveit & cfigh diffjcidndlayhieve
submtted for analysis.Table | : Burley weak extract
chmyslett rRolkanwdal separaison dieid sslettad adsBebekts trofaahe! WELSHEP nixing with
Sol ubl e Nitrate Chloride TSNAs Pol yphenols mg/m (%
the@t3orbeftsk bdtl patkEhasha hebre RatwlitidatprévdésePvere @dstedTThetollowing
ng/ M ppm Chl orogeni ¢ Ruten Scopoletin mg/mM nmg/mM (%
exXsagidsiepitt th®fesitlts(c¥atdlyse €A )on (86 WEL AftedeohRtting th€idsdrbbMs of the
rem) rem) rem)

present invention as well as several control samples.
Example 1:
Preparation of weak Extract Liquor:

WEL was prepared by first mixing a blend of flue-cured and burley scrap in a ratio of
about 1 to 1. This tobacco blend was then extracted once with water for about 15 to about 30
minutes at about 60° C to about 90° C. The tobacco solids were then dewatered by
centrifugation. The liquids or WEL side was retained while the tobacco solids side was
discarded.
Packed Column Preparation (PC):

Laboratory size glass columns were separately hand packed with about 25g to about
50g of cellulose acetate, activated carbon and B-cyclodextrin. Approximately 600 ml. of the
WEL was then passed through each column at an elution rate of about 20 ml. per minute. The

eluted extracts were subsequently submitted for analysis.
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Untreated .47 99.49 570.05 .528 .034 .027 >. 005 1175.7
2 15.22 Cellul ose .29 532.42 410.72 .089 0.00 (100)
W@206/1026090 373.49 0.00 Acetate (38) (47) (28) P@BYS2005/012679

(100) (100) (32) (0O) Activated .26 612.76 4 18.50 .007
0.00 (100) 0.00 0.00 0.00 (0O) 126.74 Carbon (45) (39)

(27) (99) (100) (100) (59) P- .17 620.76 319. 17 .212
0.00 (100) 0.00 >.005 665.64 126.3 cycl odextrin (64)

(38) (44) (60) (100) ADL" (57) (59) * Above detection

b- cycl odextrin was found to bhe t nost

T%tf‘? Ecl?‘f’b’é weak BHESHTeatRent &Hw%beg@m?@im Gelumas fr om

t WEL Vi ng. 64% Addltlonal C clodextr
D %E[BMed g‘él{ %ro &M %[ﬁﬂg m Eﬁgt/g‘{lﬁ i/ yOle m d E:lg(;ls'lfll‘l?)t/:s
i nedxg/EV%(ﬁf t R rah k@b 0i dg AN 59 TRe

(%ret) ret.)
phosphaﬂés @)l ul ose a@evate mas al so found to be
ef fect i V& by renovi ng 38% of the sol uble proteins and
uRiddeof the TIbAs Wapbse 18§ ai g 32%eef Lhgs al kad;9h dsy ;52
The activated carbon was found not to be selective in
Cdllnleser en9al oGB82.42 t410Ten .8DNt &0N[00Y conpowwds by373.49  0.00
Areitovi ng8100%60f (AR al K&) oi ds. Exanmpl0@ 2100) (32) (0)

Re- C|rc Iat| RC at | eg of prOX|
Aﬁ Sli b%‘g cl ngﬁg?t ri‘%s an%%; pp$8‘§$@ Elgp) 08{ be (és).m
wer e placed into separate Erlenneyer ?
Approxi mately 300 m of the WEL prepared |n Exanpl e
B-lwas m Xéd wikh7eedddh1g - 2anpleo @90) an0.6@sordoent . 66Fl6e 1263
cyeladettin | P sol@Ri oréDwer &0%5tirred in {8Q POlenmepdr (59
,flasks for about 15 to about 30 m nutes at about 90 F.
" Frree drietiontes were t hen separately centrlfuged Each
extr then de nte for. ana
The. FisidfRlich s SP B beine BarFLET Sniorist BiPRyRESI e
depicts the
proteFiJns from the WEL by removing 64%. Additionally, B-cyclodextrin removed 60% of the

TSNAs from the WEL while the WEL retained 57% of the alkaloids and 59% of the
phosphates. Cellulose acetate was also found to be effective by removing 38% of the soluble
proteins and 83% of the TSNAs while retaining 32% of the alkaloids. The activated carbon
was found not to be selective in the removal of nitrogen containing compounds by removing
100% of the alkaloids.

Example 2:

Re-circulation (RC):

Separate samples of approximately 9g of B-cyclodextrin and approximately 9g of
bentonite were placed into separate Erlenmeyer flasks. Approximately 300 ml of the WEL
prepared in Example 1 was mixed with each 9g sample of an adsorbent. The resulting
solutions were stirred in the Erlenmeyer flasks for about 15 to about 30 minutes at about 90°

F. The mixtures were then separately centrifuged. Each extract was then decanted and
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results of analyses run on the WEL after contacting
the adsorbents of the present invention as well as

waoensnodessanpl es. Table I1: Burl ey weak extracPCT/US2005/012679

treatment with adsorbents via Recircul ation Sanpl e

Sol ubl e Nitrate Chloride TSNAs Pol yphenols mg/m (%
rem) Al kal oi d Phosphates Description/ Protein ng/m

ng/ M ppm Chl orogeni ¢ Ruten Scopoletin nmg/mM ng/m
Adsorbent (ng/n1) (%rem) (% (%ac ) (%ret. ) (%

ret. f(%rem rem) rem) Untreated .55 1250.0
suhunitteshfor analyses3The regidueswengthen discarded. Fheyfopwing tabiqdeplcts the
1190. 08 605.62 .408 .040 (18) .032 >. O® 1325.07

- repgles donalysss saenithe WELZdler ¢opjacting the adsprbents of the pmisynt {ry/aytion as

(90) Bentonite .19 1312.02 781.96 .388 0.00(100) 0.00
wsll g9epntrelisagiples. 00(0) (83) (-4) (- 21) (18) (100) (ADL)
(33) b-cyclodextrin was found to be effective in the
Telle [Ir Rvrlay woak qxtradtdrsatmest wigh 4dsotbentg yig Redliesulation r enmoved
25%of the proteins fromthe WEL while the WEL

119140/ tet hghl(gpek aiStitsds  Relepheodronest “4rie Alkaloid Phosphates
Desﬁﬁfm“’h 2 Bl onfEE wag" wef f oritrosete tRB‘“besc%{’ge‘@el?é/ﬂ Y
in rem)w.al SI nce t e)V\ELrenO)nIy retained 33% of th
al kal oi #8)and none of the phosphates. Exanple 3:

U% B&J at %SSarrqES%%7 0244B?nt97?_| te acti Va& d C Ebon 141§5]<§:l %7 07

re-conprising about’ par of bentonite fof''éath

part Of 48cti viadood ¥RBle Rhoacedoslsp separ at@s Er | e588y efss.c0
C)fcioa:s:ks (9EL, (B8s preparedii)n exanpl e 1-,24)wa(snaxjdeob41 1 Qo)
aliquots) to the Erlenmeyer flasks containing the
Bepgonitey at dg) car‘%’éﬁz afid-9ent®ni t9%0 &4Mp| 90t 5-Wbt ai ﬁ61é’7 8040 (0)
sol uti off? VEI*has Stded 48 the (100)  (ADL)

B-cyclodextrin was found to be effective in the recirculation process as well. p-
cyclodextrin removed 25% of the proteins from the WEL while the WEL retained 94% of the
alkaloids and 90% of the phosphates. Bentonite was found not to be as selective in removal
since the WEL only retained 33% of the alkaloids and none of the phosphates.

Example 3: |

Separate samples of bentonite, activated carbon, and a mixture comprising about 1
part of bentonite for each part of activated were placed into separate Erlenmeyer flasks.
WEL, as prepared in example 1, was added (1 L aliquots) to the Erlenmeyer flasks containing
the activated carbon and bentonite samples to obtain a .8% solution. WEL was added to the
Erlenmeyer flask containing the mixture of bentonite and activated carbon to obtain a
solution having 1% bentonite and 1% activated carbon. The resulting solutions were then
stirred in the Erlenmeyer flasks for about 15 to about 30 minutes at about 90° F. The

mixtures were then separately centrifuged. Each extract was then decanted and submitted for
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Erl enneyer flask containing the mxture of bentonite
and activated carbon to obtain a solution having 1%
whenwsomet®e and 1% activated carbon. The resul t PEMUS2005/012679
solutions were then stirred in the Erl enneyer flasks
for about 15 to about 30 mnutes at about 90 F. The
m xtures were then separately centrifuged. Each
extract was then decanted and submitted foranal yses.
The residues were then discarded. The follow ng table
depi c th resul f anal yse runo the VEL after
a’l’f‘gﬁfsa&ﬁ? Pdievesd S'i‘g‘é‘ﬁ‘(‘g"% % ??é‘%f“@é g d ‘ipfﬁﬁa‘h? respitspf
wel | as control sanples, Table |11: Burley weak
analysruh OF e Bl ARCHPRRCtRgdis adeorbents pLiheRresentientipe s well as
Sanm e Description Sol uble Protein TSNAs Pol yphenol s
c fem) AIkaI0|d Nitrate ng/ml ppm Chl orogenic
Rut en Scopol etin ng/ m é%rem) %rem) acid (%
Table If: Bupley ayeak ew&wfre@t with adspipents yg Repircdationg | 55
eaRbes s b 1510 11D e et (4842 oo
5 7 (] n 1 1
.06 000 ;t}%‘ 58 (ACh Engs)/q o 'i’ge?.lc @5% 4&,60 o™
(100) (100) (180) (10} 5.5 Bentonlte/ Ncas ey o
0 0 .32 .57 él% 1% (85) (81) (100) (100) (100) (53 3)
U‘(“"@‘*"G) The %? ntonite dhd acti'¥ated carbon (% 1) 6 55
Ben%% s found tq,be moge effecti e|n _
é?] vely(,gem)w ng 4% sol H@d)e pr ot el QIzogj\lAs (-5.0) 23)
chI or ogeni c aC| d, rut en and scopol etin WI tho
Atiendd\Chitgh a RObst anti alosanount of al kalooi ds.o The .06 .58
(A§e|§‘éfpaltee) be®lBni t e antf2axcti vaP®d car bdHW0addH¥bent §0) (-5.5)
ple und ;%ot to be 51?' ectlge in the rem)val of

(190!'1%%9 n co

32 57
haining g (100) (100) (100) (533)  (-3.6)

The bentonite and activated carbon (1:1) adsorbent was found to be more effective in
selectively removing the soluble proteins, TSNAs, chlorogenic acid, ruten, and scopoletin
without removing a substantial amount of alkaloids. The separate bentonite and activated
carbon adsorbents were found not to be selective in the removal of nitrogen containing
compounds since they adsorbed almost all of the alkaloids.

Example 4:

A variety of combinations of bentonite and activated carbon were tested in relation to varying
amounts of separate samples of bentonite and activated carbon. These tests were performed
on two WELSs prepared as in example 1, one prepared from burley and the other prepared
from flue cured tobacco. The WELSs were tested with the adsorbents using the recirculation

process in example 2.

Table IV: Burley or Flue weak extract treatment with adsorbents via Recirculation



conmpounds since they adsorbed al nost all of the

al kal oi ds. Exanple 4: A variety of conbinations of
whessomes® and activated carbon were tested i NnPEPUSI0DM2679

to varying anounts of separate sanples of bentonite

and activated carbon. These tests were perfornmed on

two WELs prepared as in exanple 1, one prepared from

burl ey and the other prepared fromflue cured tobacco.

The VELs were tested with the adsorbents usi ng the

recircul ation p cess exanpl e 2 | e rley .
Sam le? PO ak exi ﬁ&t t3°8 e%\lrf ment éd’%"(‘)s (IA’re oGt glﬂj"d
eC| rcul at i onS Sol ub (Y%ret.)

Pol yphenol s ng/ n (% r(emn)) AI kaI oi d Adsorbent 0 ppm
Protein Chlorogenic Ruten Scopoletin mg/m (%rem)
U'Pm‘i“?ﬁB“ﬁ‘C“i d (%ré&.) (%Pem) UdBreated BU¥ ey 092 289 .75

s b922 10 0y T v by Pl [RGB poflsy 7o

BeJqDého/o665) 0.01 (94{s)0. 03169H2) 00@ﬂ(9()75) (7(3‘2(5?2‘95)005@"3?)t 71 (95)
(29 .54 (41) 79 (83) 0.00(100) 0.00 0.01 (75) .

BO@Y) (100) AC (-5400b 79183 88) VD)) o 0 100)00®(7@)o 69 (92)
0.00(100) .47 (63) (100) AC( 8% b .05 (193) 160(45)

A6y ool 4g) °0. 38800y ™80 . 887U 100)3 &d)c4g|) Bog g 7 @

AC (.8%)° .05 (95) 160 (45) 0.00 (100) 0.00 0.00 (100) .39 (52)
(100)
AC (1%)° .01 (99) 160 (45) 0.00 (100) 0.00 0.00 (100) .33 (44)
(100)
AC (2%)° 0.00 140 (52) 0.00 (100) 0.00 0.00 (100)  0.00 (0)
(100) (100)
Bent./AC (1:1) .09 (90) 60 (79) 0.00 (100) 0.00 0.00(100) 0.49
(100) (65)
Bent./AC (1:2) .02 (98) 40 (86) 0.00 (100) 0.00 0.00(100) 0.33
(100) 44
Bent./AC (1:3) 0.00 80 (73) 0.00 (100) 0.00 0.00(100) 0.32
(100) (100) (43)
Bent./AC (1:4) 0.00 99 (65) 0.00 (100) 0.00 0.00(100) 0.30
(100) (100) (40)
Bent./AC (2:1) 0.10(87) 20(93) 0.00 (100) 0.00 0.00(100) 0.42
(100) (56)
Untreated 0.52 458 0.34 0.30 0.04 0.47
Flue-cure
Bent./AC 0.00 92 (73) 0.00 0.00 0.00 31
(1:1) (100) (100) (100) (100) (66)

? NNK, NNN, NAB, NAT.
® Activated carbon powder (0.4-2.0 parts powder is as effective as 5-8 parts pellets).
¢ Based on 1.0% (w/v) of adsorbent used.

The adsorbents of the different combinations of bentonite and activated carbon were

more effective in removing soluble proteins, TSNAs and polyphenols than the bentonite or
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(65) 0.00(100) 0.00 0.00(100) 0.30 (100) (100) (40)
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bendaniity andebtivatedeanbanedsorbant wagfolied toi selsctivielyr remove theynitrogen
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adsorbents of the different conbinations of bentonite
caeditobakcpvat ed carbon were sel ective in renoval of

these constituents in that a
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substanti al percentage of the al kal oids remained in
the WEL. Additionally, the one to one bentonite and

wa@edosansteerl car bon adsorbent was found to sel ecPCwEE2005/012679
remove the nitrogen containing conpounds w thout the
undesired renoval of alkaloids in a WVEL nmade from fl ue
cured tobacco.W Claim 1. A process for selectively
renmovi ng nitrogen containing conpounds fromtobacco,
conprising the steps of: mixing a first tobacco
containing material wth an aqueous solvent to form an
ext r¥&Claimg a first tobacco residue; separating said
first tobacco residue fromsaid extract; contacting

Lsai dA eracesader spiectivelyrremgying hignagengontaining complendsifrensiabatco,
adsorbent material is selected fromthe group

cameprisingtthegiensfof’a bent oni te and activated carbon
mat eri al, cellul ose acetate, b- cyclodextrin and

meonghHd fiest fobarso tordaining matenial With anomuedus golserit ¢b foxh maestracoand a
a second tobacco containing material. 2. The process

fisf toBh@b mesidnbier ei n said mi xi ng of said first tobacco
containing material with an aqueous solvent is at

sephrating G fist abeot reSiducirérosaidloxtict; 15 t o about 30
m nutes. 3. The process of C aim lwherein said m xing

caftacting shid extratt widbancadeorbenn maierialnyherainasaidadsosbenbhmaterial is selected
aqueous solvent is carried out with about one part of

frombRcgoup eonsib@igtored vieité andfdcfivfaicapidninsatéifal, Well@dse adotate, B-
The process of C aimlwherein said separating of said

cyclddektrih aR@EHbiRRDhAME @ sai d extract is
acconpl i shed by centrifuge or by filtration. 5. The

inBbAEERSsa Rl extrh@itd JABRT BbdecS &inthifiRPaGtiking an extract
with an adsorbent material is carried out by passing

252l drid b A of dMiRUGInReiR 34 RkiAOLLATH HIEMbERcS@nthining material

adsor bent .
with an aqueous solvent is at about 60° to about 90° C for about 15 to about 30 minutes.

3. The process of Claim 1 wherein said mixing of said first tobacco containing material
with an aqueous solvent is carried out with about one part of tobacco to about eleven to
fifteen parts of water.

4, The process of Claim 1 wherein said separating of S;Iid first tobacco residue from said
extract is accomplished by centrifuge or by filtration.

5. The process of Claim 1 wherein said contacting an extract with an adsorbent material
is carried out by passing said extract through a packed column having said adsorbent.

6. The process of Claim 1 wherein said contacting an extract with an adsorbent material
is accomplished by re-circulating said extract with said adsorbent.

7. The process of Claim 6 wherein said extract is separated from said adsorbent material

by centrifuge or filtration.
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6. The process of C aimlwherein said contacting an
extract with an adsorbent material is acconplished by
WO eo0silIwed at i ng said extract with sai d adsor bertT/U$2005/012679
The process of Claim6 wherein said extract is
separated from sai d adsorbent material by centrifuge
or filtration.8. The process of Cdaim1l wherein said
adsorbent material has bentonite and activated carbon.
9. The process of Caim8 wherein said adsorbent has
abo one part qof activated carbon for one part of . .
8 et Dl S Clope e S0 eortea At ah e activated
adsor bent has about two parts of activated carbon for
- part of bentonite. 11. The process of Caim8
wherei n sai d adsor bent has about three parts of
9.t | VIAIPERF B TSN heasie gk dsoentihan sl ens, partf actiyeted carbon
process of Claim8 wherein said adsorbent has about
for eng pagtafibentemiteact i vat ed carbon for one part of
bentonite. 13. The process of Claim8 wherein said
1 ds ofhigepnecessend Glaim i whergin paid adsotbentdenabonl two ffags obastivated
part of activated carbon. 14. The process of Caiml
capprarfer eneait@f bendanitoent materi al has cel | ul ose acet at e.
15. The process of Claim1 wherein said adsorbent
Ihat éfiegrodessofIE-laipd whiwsin sdithadsedent Hagalpubthew pas ofdcavated
1 wherein said process includes a step of
catlpmdenenegiitofjbawiniteext ract forning a concentrated
extract, wherein said concentrating step foll ows said
15t elefprecepsanffilaimd wlairaln fdid sdsotbelitdas abonofouaparisfjactivated
material fromsaid extract. 17. The process of Caiml
canbrerfor enegaitdf betenitd. t obacco containing material is
said first tobacco residue.
13.  The process of Claim 8 wherein said adsorbent has about two parts of bentonite for

one part of activated carbon.

14.  The process of Claim 1 wherein said adsorbent material has cellulose acetate.

15.  The process of Claim 1 wherein said adsorbent material has B-cyclodextrin.

16.  The process of Claim 1 wherein said process includes a step of concentrating said
extract forming a concentrated extract, wherein said concentrating step follows said step of
separating said first tobacco containing material from said extract.

17.  The process of Claim 1 wherein said second tobacco containing material is said first
tobacco residue.

18.  An adsorbent for selective removal of nitrogen containing compounds from an
aqueous tobacco extract, wherein said adsorbent is selected from the group consisting of a
bentonite and activated carbon material, cellulose acetate, B-cyclodextrin and combinations

thereof.
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18. An adsorbent for selective renoval of nitrogen
cont ai ni ng conpounds from an aqueous tobacco extract,
is selected fromthe grPOLPS2005/012679
consi sting of a bentonite and activated carbon

material, cellul ose acetate, b-cyclodextrin and

conbi nations thereof.19. The adsorbent of C aim 18
wherein said bentonite and activated carbon nateri al
conpri ses bentonite and activated carbon in a ratio of
about one part of bentonite to about one part of

1Rct i 'Dlmaéiéprgw pblaimp 08 wWirpreinzaid betsenite apfl activateghcargon material
wherein said bentonite and activated carbon materi al
cRIeRTseEs Reatonie padoastivatedsgachboadn i vedipof about brapartrof hentertifedo affout
about one part of bentonite to about two parts of
opgartoieetivatedcban. 21. The adsorbent of O aim 18

wherei n said bentonite and activated carbon materi al

2@ onpFhiesdsorbent pH@laine 1 iwbleraintsaid dewtdniteaant ectiviated ganban mateciél
about one part of bentonite to about three parts of
cauptrisvabentbnga agbavtiv@a& caftion imal saio lo€ attoud bneGasti ofbdrBonite to about
wherei n said bentonite and activated carbon nateri al
tvoopaots iof adiviteditasbort € and activated carbon in a ratio of
about one part of bentonite to about four parts of

2hct | Tietadsbrbant bH@lain B8 whéreinasid bedterfite anfl aéihvatethcdBon material
wherei n said bentonite and activated carbon nateri al
camprpes semsonite andoattitvaeddacbondi & vadib o aloait b partiof dertatiie@o fout
about two parts of bentonite to about one part of

thiezt partabadticaedarbon.

22.  The adsorbent of Claim 18 wherein said bentonite and activated carbon material
comprises bentonite and activated carbon in a ratio of about one part of bentonite to about
four parts of activated carbon.

23.  The adsorbent of Claim 18 wherein said bentonite and activated carbon material
comprises bentonite and activated carbon in a ratio of about two parts of bentonite to about

one part of activated carbon.
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