WO 01/ 21017 PCT/ GBBOO 03618 1 TOBACCO PROCESSI NG This invention relates to

t he proces % tobacco, particularly, but not necess % | ey

t obacco. 3%]%{7? Bbacco general ly requires heat treat manéi&l{ %m%‘{ ove its
flavour and aroma characteristics before it is used in tobacco products.
Known net hods of treating Burley tobacco involve heating Burley |amna
whi ch has been cased to produce a toasted character on heating. Casings
are predom nantly m xtures of sugars, cocoa, licorice and hunmectants, the
sugars of which, when heated to ar approrl ate tenperature and for an
appropriate tinme |ead to the foFeRRGShIEBRCESEHhents which give favourable
aronma/ sensory attributes. Two basic types of reactions result in the
product' -on of these favourable conmponents (often referred to in the
tobacco industry as "toasting"); reactions of reducing sugars with
conponents posEessi Agventiwe amiavegyr dwp M [Hracdsedagt iadnsyokarto,
reactions in which sugars are heated in the absence of am no groups
(browni ng pezti¢wier)ly.Bbownoly nezeshondy geherlalyl yobaecwi re hi gher
tenperatures than Maillard reactions. The formation of favourable arom
conpounds deperniisclmy t ltebpeoductendmiper atage] reesildence tirkaemamd tt@bacco
i nput/ out put noisture. WO 01/21017 PCT/ GB00/ 03618 2 The nmaxi num

t enper at ur émpoowdi d¢hst HéaBout epntiobacee | chamsithjeedteics nbkfiown tireadtsnent s,
such as the Cased Leaf Drying process (such as the Proctor Cased Tobacco
Dryer descukbédin nobacco products.

Known methods of treating Burley tobacco involve heating
Burley lamina which has been cased to produce a toasted
character on heating. Casings are predominantly mixtures of
sugars, cocoa, licorice and humectants, the sugars of which,
when heated to ar appropriate temperature and for an
appropriate time lead to the formation of components which
give favourable aroma/sensory attributes. Two basic types of
reactions result in the production of these favourable
components (often referred to in the tobacco industry as
"toasting"); reactions of reducing sugars with components
possessing a free amino group (Maillard reactionsg) and
reactions in which sugars are heated in the absence of amino
groups (browning reactions). Browning reactions generally
require higher temperatures than Maillard reactions. The
formation of favourable aroma ccmpounds depends on the product

temperature, residence time and tobacco input/output moisture.



Proctor & Schwartz, Inc. Dryer Handbook), is 150C and typically residence
times of WegmeEONds are used. However, because the togpripaddkm of the

t obacco does not start to rise wuntil all free unbound noisture is rel eased
(i.e. the critical npisture content s reached; see Figure 2), the tobacco
itself may not actually achieve this tenperature during conventi onal
treatnents. In order ,for the Burle tobac 0 to teach the tenperature
required for tHesEEHBHFCEFTPEERT Y ohs Y 0“BEEhr t?‘ﬁ t%ﬁ‘@tlee\,’orﬁ?gp 8ndi®
treatnments, .the er out ut nojsture content of t CC st be bel ow
706 ALt ROLACPERE iR SkOPER EyBrnetta e Tt TR HTITT ot TR ul ¢t o
process w thout causing a detrinental %{f t on roducé guaj it
Therefor@rocﬁf*?eﬁs‘é‘i}hvae%tq}l?anHEaF Faes ACq PTEGF| 8§ST dhust be

cooled and re-wet to about 20% noisture so that it can be cut. After
cutting, Prhet8ur| &y $ohweai®.mudnct heRrver driantikapkln t ds ndF8Gr eéndevel s
suitable for the manufacture of tobacco products (typically 12%to 16%.
US Pat entypldcall]l $87eBfdenesctibes afprnotessdomdst lere pussb.uriicwesivalr,yi ng of
a standard | am na tobacco blend incorporating flue-cured, oriental, Burley
and r ecombgthtigé etdh$\Ox Sdpeddrhir<PCE GBe0LBB6E80 Botswbastostart draleride0 expand
the blend and inprove the quality, i.e. reduce the inpact and irritation.
The presemtilnd®ht foee wnboo masktups obd deslergedodese. the dertidaleati ng
Burley tobacco in a Burley processing line at elevated pressures which
resul ts mdibtghet obrtai: Temeacabdf esdbei Ngnachionyedhat tabheghettaalifst ur e
content. The

may not actually achieve this temperature during conventional

treatments.

In order for the Burley tobacco to reach the temperature

required for these chemical reactions to occur in the
conventional treatments, the dryer output moisture content of
the tobacco must be below 7%. At these low moisture levels,
the tobacco is brittle and difficult to process without
causing a detrimental effect on product quality. Therefore,
after conventional heat treatment, the Burley tobacco must be
cooled and re-wet to about 20% moisture so that it can be cut.
After cutting, the Burley tobacco must then be dried again to
moisture levels suitable for the manufacture of tobacco
products (typically 12% to 16%).

US Patent No. 4,687,007 describes a process for the

pressurised drying of a standard lamina tobacco blend

incorporating flue-cured, oriental, Burley and reconstituted



hi gher tobacco tenperature inproves the formation of aromatic and
fl avouri ng conponents at high tobacco noisture |levels,- so that the Burley
t obacco camwde/nsigduced at a noi sture content suitabl e FOWGERIOGIIEt Lt €

production. The present process allows the preparation of Burley tobacco
for use in tobacco products to be sinplified. Wereas in known processes,
cased Burley tobacco has to be toasted, cooled, re-wet, cut and then dried

to the fi na'w@ég tin BUGELUES leg%a%@:g?{erg; 13439880 | et Qsepgsgfﬂéy,

process the ey tobacco can toasted 1 n one process stage

to a desireq gr oggﬁc{ﬂyh%t %‘ﬁ?‘:%h"’l 4 ;L8 LS, known as a Burley processing
1 h ur i

line. As useéd heréin e ter ey processing line" neans a line
processing substgntially only Burle t obacco et her le leaf, sliced
or cut leaf, or s een?ﬁ?ge?%mxﬁge%%lr S O%Ify?oﬁzég%r'es%xfﬁ\%\?en?iBﬁb?%sssul ts
in a consider agllﬁe Sﬁvi n .invg‘g%cess i_me and cosf . 1It is also. an gb}&ect of
the present “CAvEREFoRTER-H? & B\TER dforfe BF FEWFJOSFFT Y Pr ot sed
Burl ey tobacco, and i deal I]y@subseque t haste and flavour_ of snpked
cigarettes W 0H V2 9PCR a8 8361818 com5S e g By | & FbbabpBaceo
processed according to the inventign. It is also g further object of the
present i nv&RPPBRRYHE RGVEIECHIEYESsY BUPIERRT JIRHEEH R EAPFSHTT ovethr ona
characteristics, without the need for addition of casing nmaterial. The
present i nvEABPER PPRAFRLADSFEERES b‘f‘P]E‘P‘éea?ci% fB*.?F“Fé&o’E*oBECEBO‘F‘%t%F

Burl ey processi n% | i ne, said process ] _
and flavouring components at high tobacco moisture levels,' so

that the Burley tobacco can be produced at a moisture content
suitable for cigarette production.

The present process allows the preparation of Burley
tobacco for use in tobacco products to be simplified. Whereas
in known processes, cased Burley tobacco has to be toasted,
cooled, re-wet, cut and then dried to the final product
moisture in separate stages, using the present process the
Burley tobacco can be dried and toasted in one process stage
to a desired product moisture. This line is known as a Burley
processing line. As used herein the term "Burley processing
line" means a 1line processing substantially only Burley
tobacco, whether whole leaf, sliced or cut leaf, or stem or
lamina parts only. The present inveﬁtion results in a
considerable saving in process time and cost.

It is also an object of the present invention to provide
improved aroma of low quality processed Burley tobacco, and

ideally subsequent taste and flavour of smoked cigarettes



conprising heating Burley tobacco in a Burley processing line in a
pressurised closed dryer to a tobacco tenperature of 120C or nore at a
pressure WPPKYHOTs in the range of 0.25 to 7 Bar absol RCI/GROKE36HDI st ure
content of the Burley tobacco being nalntained above 10% during the
process, and the noisture content of tthe Burley tobacco exiting the system
being greater than 10% the aroma and/or taste and flavour characteristics

of thus t e Eeﬂsﬁugl eBurdbgcco s al pesackded besoi®ramis teast@gd
Preferably the process is perfornmed in a pneumatically conveyed cl osed

| oop dryenrnvBheighably pressurised superheated steamis the conveying and
drying medium It is preferable that the Burley tobacco used in the

process is prerguls Ahkerpaldvehir LB§eBUTLLY hOPBEESARY i RfentCitn &4 €
processing, as in conventional Burley treatnent processes. WO 01/21017

PCT/ GB00/ Q36183e5 ThHBuLkaY tMba Uéagaéb&thgogleprg@z%% proaggcgz)ﬁaor

preferably has an i'nput noi sture content ove erably

mor e, .andc KERCLBE £ DI & o7 ARENOG0% e MHeBa AP0 MG IRUBR PEEUPA L 4P% al

by wei ght © & fobaccd e |nput enperature of 1 acco in
pressurised, PEQEESS may be in the range of 20C to 100C and IS
advantageous ove 50C. Burley tobacco is fed into the dryer through a

pressure tlgh t oW er hegt ed_st.eam which
: Sgre]fsrégxg Cﬂg&&%ﬁé B%gvf‘dgé prgclflé) %% greatln

IS at a terrpera

Burley tobacco in a Burley processing line, said process
comprising heating Burley tobacco in a Burley processing line
in a pressurised closed dryer to a tobacco temperature of
120°C or more at a pressure which is in the range of 0.25 to 7
Bar absolute, the moisture content of the Burley tobacco beiag
maintained above 10% during the process, and the moisture
content of the Burley tobacco exiting the system being greater
than 10%, the aroma and/or taste and flavour characteristics
of thus treated Burley tobacco being altered to become more
toasted.

Preferably the process is performed in a pneumatically
conveyed closed loop dryer.

Preferably pressurised superheated steam is the conveying
and drying medium.

It is preferable that the Burley tobacco used in the
process is pre-cut. Alternatively, the Burley tobacco may be
cut after processing, as in conventional Burley treatment

processes.



Preferably the superheated steamis at a tenperature of 220C or nore, nore
preferably 230C or nore, depending on the pressure conditions and tobacco
resi dence’ tYHUEWHi | i sed. The tobacco is transported thrWéff‘P“P’ﬂ@%ryer
suspended in the superheated steam Thg tobacco is heated by the steamto
a product tenperature of at |east 120C nore preferably at |east 130C and
nost preferably at |east 140C. The dryer is preferably operated at

pressures of frrwe 1 sdef Babbabssl Uissd prief erabl ypaboye-ideBar pabsetsit e and
nore preferably in the range of 3 to 7 Bar absolute. The noisture |oss

fromthe tgbagepaiBy & faoMnpde t foBd%re deRRRMENGLOR 1R I 'ihQ’étfeBQuiDﬁ ure

content of the tobacco and final noisture content required. WO 01/21017

PCT/ GB00/ 03848 o6 nlhi@, " Gfidencs: thd® brd NG-BHY 8)st QhaceO-at 4he ﬁéfVat ed
tenperature and pressure may be from5 to 25 séconds, nore preferably 7 to

15 seconds ¢AnSPONip &5 is8ence 1 iy m;ghlge?z-ﬁhe segekds and a | ong residence
. ; ¢

time may be 15 seconds. Residence tifme o e tobacco in the dryer wll

depend on the tasiesaht LLANOI.CUALACtSN SBBchoOY R Hhgshabaco 1o

t hen separated transport steam for exanple in a i ency

cycl one,A?gs.ioI:Qgg dischaeged, fnam &aﬁggrygf wo%ugboa gdcﬁé@urgn&i Qb.éf e

outl et. er treatnent, the noisture content of thé tobaccd, 1. e

exit noisty %g,g%g 1})' pLagyaniageously from10%to 25% and is o

preferably ﬁ%‘i? 1 70 T%e tobacco exit tenperature fromthe dryer is in

the range of gogﬁ}féfj%g%acco is fed into the dryer through a pressure
tight feed inlet directly into a flow of superheated steam
which is at a temperature of 200°C to 300°C.

Preferably the superheated steam is at a temperature of
220°C or more, more preferably 230°C or more, depending on the
pressure conditions and tobacco residence times utilised.

The tobacco is transported through the dryer suspended
in the superheated steam.

The tobacco is heated by the steam to a product
temperature of at least 120°C, more preferably at least 130°C
and most preferably at least 140°C.

The dryer is preferably operated at pressures of from 1
to 7 Bar absolute, preferably above 2 Bar absolute and more
preferably in the range of 3 to 7 Bar absolute.

The moisture loss from the tobacco may be from 5% toc 30%,
depending on the input moisture content of the tobaccc and

final moisture content required.



In addition to an inprovenent in sensory characteristics, the treatnent
may al so wgsihiord N sone expansion of the Burley tobacorebdigd the bulk
density of the Burley tobacco is reduced after the process. Advantageously
the tobacco is expanded by 5% or nore nore advantageously by 10% or nore
and even nore advantageously by 15% or nore. The raised pressure during
the heat treatnent allows the tobacco to be heated to higher tenperatures
t han previ ous Ther seesdencey tisuteldrshanPusdiey Hebagicghatemper glavetedicr eases
the rate of Maillard and browni ng reactions so the product has nore
ar omat i ¢ HeERErRSUr Pr adc Presisanewddyd kst hEFel sE F@ ¥ esependshemersi ng
treatnment al so rel eases ammonia fromthe WO 01/ 21017 PCT/ GBOO' 03618 7
t obacco. raeferabléadete 1hi sepredhesh abmdtaieasidenceattim@i mhy bBeigarsé gr oups
in Maillard reactions. Amonia is re-circulated around the dryer, if used,
and i s temooindseandra lenglifesidengel ghine hay Peakd igarargispr Bégdédehawour abl e
aroma conpounds. Because the higher tenperatures required for the toasting
r eact i ons igmen dfe thbt &bhadcod thothe dixyery widllowependalonf thel taptedand
noi sture levels, i.e. about 7%in a Cased Leaf Dryer, the Burley product
can be usBeaviomrprbavzttien suiclsoreqghireder wetting. The Burl ey tobacco may
advant ageousl y undergo pre- treatnent prior to pressurised drying, i.e. the
process, in \Wheclioprectr éat beh isepagahedt édomt thrbiteansppesssteam;Thi s
heating is optional and inproves the penetration of the Burley tobacco
duri ng noicxt eaxiamgpler icasi hggbt aféscidiney heatliang , mandoe heac iievbdrdyd
contacting the tobacco with steam The tenperature

from the dryer through a pressure tight outlet.

After treatment, the moisture content of the tobacco,
i.e. the exit mcisture content, is advantagecusly from 10% to
25%, and 1is preferably 14% to 16%. The tobacco exit
temperature from the dryer is in the range of 90°C to 140°C.

In addition to an improvement in sensory characteristics,
the treatment may also result in some expansion of the Burley
tobacco, so that the bulk density of the Burley tobacco is
reduced after the process. Advantageously the tobacco is
expanded by 5% or more, more advantageously by 10% or mcore and
even more advantageously by 15% or more.

The raised pressure during the heat treatment allows the
tobacco to be heated to higher temperatures than previous
processes without drying out. The high temperature increases
the rate of Maillard and browning reactions so the product has
more aromatic reaction products than would otherwise be

present. The drying treatment alsc releases ammonia from the



of the preheated tobacco is preferably in the range of 50C to 100C and may
be in the range of 60C to 70C. Mi stening may be achi eved by i ntroduci ng
wat er i nt o Wh@211dbacco to provide a tobacco noisture cAHTERBIINGS, for
exanple. The water is in the formof steamor steam atom sed water
droplets. It may be desirable to in addftion or in the alternative add
casing to the Burley tobacco. Casings are flavourings designed to inprove

the flavourgad.ar ongnd LORAGLS, @ﬁf%isnseéﬂé?n@sl/a?\ﬂa%ébEQTwBQeéeéf%%th8

solution may be introduced as part of the noistening water, preferably as

dropl ets agggﬁegrwpét %f}mMa'f.‘l E%Pé i Pgaééf‘o%srfa&gﬁﬁfﬁér rj_iseq-teétir@gﬁ_tQF]e& he

pressurised ~process to lower the tenperature e tobacco an er eby

avoi d cool i,og hy qyapogatd.on QEh\ﬁe?Bécéc%)gl 409 JPRY e 3GH vegeg¥161¥ hat

i ntroducing tenpered air  1nto 0 sfream t 1's prefera

the pr OdUCtan‘}}faB?‘]té SERe r%aucrt%. %f tfor rnpodggec %gvoqpr%b L eé?%iotmaf rc;%ggﬁﬂﬁ?%go' ing

stage. The préesent invention further providesS a snoKing nmate
product of _the abO\{:%ep_rglcer?esf he present inventio es_a

. ecduse e e e e %grtfgﬁe PLD E I .
snoki ng arFI cle conpri Sl%g a |aner e‘f ens’enf gt[uf ache 0O a SITDEI ng n%t erial
rod wrapped iP'anéM aggehé totgs r.od cgilm’%igi gg Bur | eg gbagclgma grrlg1 I
processed AEEGritHy £t Re i BHPTSN’ Uty KYHY arti e e"REY conpPise up
to 100% of _Bur,l e% to acco prorc[essgdeac%(%)r(ii ng t.0 tah aiSnveméi n,. The
present | nEREPEN TRATHES BPOTaes S protatselt Bt 1oy = EHokPRY REVEF!
exhlbltlngtgenghglégag;g ug$aé£§t§g &ggg]in production without further

wetting.

The Burley tobacco may advantageously undergo pre-
treatment prior to pressurised drying, i.e. the process, in
which pre-treatment it is heated at ambient pressure. This
heating is optional and improves the penetration of the Burley
tobacco during moistening or casing stages. The heating may be
achieved by contacting the tcbacco with steam. The temperature
of the preheated tobacco is preferably in the range of 50°C to
100°C and may be in the range of 60°C to 70°C.

Moistening may be achieved by introducing water into the
tobacco to provide a tobacco moisture content of 45%, for
example. The water is in the form of steam or steam atomised
water droplets.

It may be desirable to in addition or in the alternative

add casing to the Burley tobacco. Casings are flavourings

designed to improve the flavour and aroma of tobacco. Casing



processed Burley produced by a cased | eaf dryer, the snoking nmaterial

havi ng oRgoelLipB" € | ncreased cocoa, caranellic, burnt pe4@300s
nutty/roasted attribute(s) as described herein. Preferably processed Burl ey

snmoking material has a significantly glifferent caranellic attribute
conpared with a control material treated in a conventional cased |eaf
dryer (see Table 11). WD 01121017 PCT/ GBO8/ 03618 9 The treatnent process
descri bedcdsienmmpyalbso betnpdugedi @s apary efpsbeofmoigbabiedt wakeduce t he
bul k density thereof and confer favourable sensory characteristics. The
present inrederabhyfas tdroplnteyiegenigedrbteeamor treating tobacco stem or
flue-cured | am na tobacco in a pressurised dryer conprising heating the
stem or fl ue-&urce¢lingnistapt oay tebavgwirdnpitatafterupheo pr2geuatsad
pressure which is in the range of 0.25-4 Bar absolute, the noisture
cont ent qfracleest deackaverei ige nhempel atatrealefy et N9t doa¢ey ahd tpewvekgs, and
the noisture content of the tobacco exiting the dryer being greater than
10% in crvdd t copling débya feviabpmgtipowert | Matevenent Camlniper echaw t he
conventional stemor flue- cured | am na processes. The tobacco stem or
f | ue- cur edtHi@wedabys ihedodnting heemplnest i cugle & hieeacbbiagket stikeemt |y i nto
a flow of superheated steamwhich is set at a tenperature of 150 to 300C
i n order Ithats tpeefemadiid orhataytliee pasdlgt umzker 8t tedpanatureadf| froarri ed
into effect, reference will now be nmade, by way of exanple, to the
di agr amregdoc dpasn Agsoheseif ,friom whechooHmgurstageshows a di agram of a
pneumati cal |y conveyed

The present invention further provides a smoking material

the product of the above process.

The present invention further provides a smoking article
comprising a filter element attached to a smoking material rod
wrapped in a wrapper, the rod comprising Burley tobacco
material processed according to the invention.

The smoking article may comprise up to 100% of Burley
tobacco processed according to the invention.

The present invention further provides a processed Burley
smoking material exhibiting a more toasted character than
processed Burley produced by a cased leaf dryer, the smoking
material having one or more increased cocoa, caramellic, burnt
sugar or nutty/roasted attribute(s) as described herein.

Preferably processed Burley smoking material has a
significantly different caramellic attribute compared with a
-control material treated in a conventional cased leaf dryer

(see Table 11).



closed ring dryer suitable for use in processes enbodying the present
invention. Figure 2 shows a graph depicting the drying of tobacco and

hi ghl i ght i W 088®81triti cal noisture content of tobacco. WOIGBLPOBEIB7

PCT/ GBOO' 03618 10 Figure 3 shows conpari sons between known dryi ng net hods
for Cut Rolled Stem (CRS) and the preseht drying nmethod for Cut Rolled
Expanded Stem (CRES). The two colums represent the m ninmum and maxi num

expansi on val uesd COPBARAR] SRR GeXOLUIR CEBYeORB Q)i 2426 pplat ure

content (Hearson Oven obtarned over the range o

condi ti ons ysede bl {16 LXRNIENLS . cEl QUGS OYRIEOMRALESONSyDeLyeen

known dryi ng" nmet hods e rnventrve drying ne e-cure

| am na. The_ L 0 esent mni nd..maxi_num expansi on val ues
( Conpr essean%gg%?%gc 6’?’&%@%%3?\?:“@%7’9?%?5%%1%?5 ure content(Hearson

Oven Vol atil es: eob}l ine% aver tﬁﬁlkﬁnge qucendigions %%Ed '5Ethe
experi nents. Fi'gfﬁe* S d]naﬁﬁ 5R0wi & i e&%anls 5n of BN ey am na

t obacco duging foasti by the presen rocess, c ar ed 0 a_known
process. T%Ee \:A})n%oltﬁ’%%gc%;orgﬁ Pﬁve%h??fec‘brr%cegggl?aéprteosgﬁtcorri Al mfn and
maxi mum val ues_obt ai hed over the range. of .conditions used i.n the

experi nent gr‘ﬁ%lér}lsaaé{]eg’@je.r F?%ﬂﬁ'résslé‘gt 3FG o eh e TS UPE s nge'curEd
investigations into the aroma and flavour of treaéﬁggt obacco. Fi

ilgure 6
shows the PRTHRE p&P ConpBrsic ARETRAGASUEBCAP of° d8Rshr ¢rdat aPFFBf TDbacco

sanpl es sho in. Table 1, which Ijsts the tobacco sanples rated for aromm
CthaCteriggggg 6§ in é%e range o% 0.25-4 Bar absolute, the mogsture

content of the tobacco being maintained above 10% during the
process, and the moisture content of the tobacco exiting the
dryer being greater than 10%, in order to provide a filling
power improvement compared with conventional stem or flue-
cured lamina processes.

The tobacco stem or flue-cured lamina 1is fed into the
dryer through a feed inlet directly into a flow of superheated
steam which is set at a temperature of 150° to 300°C.

In order that the invention may be easily understood and
readily carried into effect, reference will now be made, by
way of example, to the diagrammatic drawings hereof, in which:

Figure 1 shows a diagram of a pneumatically conveyed
closed ring dryer suitable for use in processes embodying the
present invention.

Figure 2 shows a graph depicting the drying of tobacco

and highlighting the critical moisture content of tobacco.



an expert panel of evaluators. WO 01/21017 PCT/ GBOQ 03618 11 Figure 7

shows t hgyheadessd pl ot of the descriptors of the pringRRlssRRgRONEN
anal ysis. Figure 8 shows aroma profiles for Burley |amna tobacco treated

under the conditions described in Tabl 6. Figure 9 shows aroma profiles
for Flue-cured | am na tobacco. Figure 10 shows aroma profiles for Cut

Rol | ed Expanded, Stem Figure 11 shows full flavour profile of cigarettes
conprising 10074 B4¥¢ ey IshRWAa COMOEESSRES abe bRk harying eRetlrds 509113
is the control and 599114 is lam na processed at HP, LT. Figure 12 shows

full flavder e iBellsd Stear efGRES  ashpihssi PELSOB0 BiFing metfiash cessed

according to the invention. 599114 is the control and S99115 is | am na
processed Cat RPlled. Expeydad- SteSarfPRES) of TiBurtwey dodiing wepresertednd
conditioned to a noisture content of 35% by conventional neans and fed
through aipisssurandi glxifmed expansipn nivelaepnelfnmpinesisied c8peeikit
closed | oop dryer 2 (see Figure 1). The conditions for the pressurised
drying tr&sflomat OFSeami?/sanphe wi4hi mailsgurpneconttantal |(fieeuaoryedvear! osed
| oop dryer 2 are shown in Table 6. WO 01/21017 PCT/ GBOO 03618 12

Volatiles: HOV)) obtained over the range of conditions used in

the experiments.

Figure 4 shows comparisons between known drying methods
and the inventive drying method for Flue-cured lamina. The two
columns represent minimum and maximum expansion values
(Compressed Specific Volume (CSV:em3/g) at 14% woisture
content (Hearson Oven Volatiles: HOV)) obtained over the range
of conditions used in the experiments.

Figure 5 1is a graph showing the expansion of Burley
lamina tobacco during toasting by the present process compared
to a known process. The two columns for the inventive process
represent minimum and maximum values obtained over the range
of conditions used in the experiments (see Table 6).

Figures 6 to 10 show the results of investigations into
the aroma and flavour of treated tobacco.

Figure 6 shows the Principal Component Analysis (PCA) of
sensory data from tobacco samples shown in Table 1, which

lists the tobaccc samples rated for aroma characteristics by

an expert panel of evaluators.



Each Burl ey sanple was conveyed through the dryer using pressurised
superheated steam 6. Flow rates of the sanples through the dry ranged
from?242 t BYFI®RG/ h dry solids at pressures of from 1.ELEGHO6EY Bar abs.
The flow rate and pressure of the steaqrused for each sanple are shown in
Tabl e 6. Conveyance by the superheated dt eam rai sed the t enperature of
the product to about 110C to 140C for the pressures tested. Sanples were

subj ected to thesg;eandi thoRs tlfr@rlc?acﬁl?l% bibesheente dés@%a.ﬁtggs)opfth% 8
seconds or a long " residence tine 15 seconds. The sanpl e was

separated f t one 8 and di scharged fromthe dryer 2
P.‘Ei‘héfﬁ‘aﬁ c‘é:ﬁ?bﬂéhggar?a g0

t hrough a pressure ti outlet 10. The final cut Burley product achi eved

was at 15% 0 17010 S UfifousT - SREPRIrR o8 fz?g EDdyCi e, thapnamasu o

and its aroma C acteristics were assesse e exp url ey

| am na (bet yegn. 3% ﬁ% ol SodAy! ggege%IeV ﬁgfg s shown in Figure

5. It can be seen t expansron e present process is

conparable to thba:fg %hr Svegrtl %8%\@ aéxoccﬁssgo {f% eme cg%n(?efrf of thr S

process, however,”Ties”in i ons e aronma an and
fl avour of %h%a rocessed BurIey | am na, as described bel ow V[)01/21017
PCT/ GBOOY 03618%““S EXAMPLE 2 The aroma characterrstrcs of the Burley

te\?g?ﬁg?ofgnpl €s B Og]rcure alrg)l setlowsV\ea[:cE}omaés S}_:Ef‘rsosfelq rl;loffl CF Expanded

Stem.

Figure 11 shows full flavour profile of cigarettes
comprising 100% Burley lamina processed according to the
invention. 899113 is the control and 899114 is lamina
processed at HP, LT.

Figure 12 shows full flavour profile of cigarettes
comprising 100% Burley lamina processed according to the
invention. 899114 1is the control and 8%9115 is lamina
procesged at HP, ST.

EXAMPLE 1

Samples of Burley lamina were cased and conditioned to a
moisture content of 35% by conventional means and fed through
a pressure tight feed inlet 4 into a pneumatically conveyed
closed loop dryer 2 (see Figure 1). The conditions for the
pressurised drying treatment of each sample within the
pneumatically conveyed closed loop dryer 2 are shown in Table

6.



(see Table 1). Sanples (approx. 8g) of treated tobacco were placed in 530
M pl ast iygo hiaegWM th ' snap secure' lids lined with 185ppréposifters™m Pl astic
food bags which overl apped the sides of the container. The products were
identified by a code witten on the bag overlap after the Iid had been

pl aced on the tub. Sufficient tubs were prepared to ensure that each was
used by no nore than two assessors. Order of presentation was bal anced
over subjects. EfgE Pusdert salete n3seSseveyen hhueigibythe edpyengushes
plastic lid and holding the container close to the nose. The products were
rated on PrEGFUrAEeds sypgrbeghedt Kreaverf -atF¥ehurases ngfel the apamnles
intensity, green/grassy, hay-like, mnmusty/earthy, woody, nutty/roasted,
burnt carthmshighc theardnyvell irangedodaomt @48odoa,3 3y KIAH féryesekifds at
acidic/rancid, animal and anmmoni acal. The results were plotted as an aroma

profile f@reBsurey afobfxaw Lréht&d Bnéér Baxr i aos. dfhendlowndidticonand Fi gur e
8). It <can be seen that the pressurised drying process results in marked
changes i pressuaeondl thar atéami ssed sfaxf dauh Banipéy atebaboen TheTabls a
| arge increase in favourable aroma characteristics such as cocoa,
caranel li.and burnt caranellic flavours, w thout any increase in negative
aroma attributes. WO 01/21017 PCT/ GB0Q 03618 14 This increase is nore
mar ked as the ppassyamcef tHye tckhat neniperiheatedsesstda2\VPhrizidedhe phiesent
process can al so be used to treat uncased Burley tobacco in accordance
with the sapegadaral ofif at@SSproduct to about 110°C to 140°C for the
pressures tested. Samples were subjected to these conditions
for a short residence time ('ST') of 7-8 seconds or a long
residence time ('LT') of 15 seconds.
The sample was separated from the steam using a cyclone 8
and discharged from the dryer 2 through a pressure tight
outlet 10.
The final cut Burley product achieved was at 15% to 17%
moisture. The expansion of the product was then measured andg
its aroma characteristics were assessed. The expansion of
the Burley lamina (between 3% and 8%) is tabulated in Table 6
and is shown in Figure 5. It can be seen that the expansion
achieved by the present process is comparable to that achieved
by known processes. The main benefit of this process,
however, lies in the modifications to the aroma and/or taste

and flavour of the processed Burley 1lamina, as described

below.



The pre-treatnent can be adapted for Burley |lamna wthout casing by
omtting the casing solution at the noistening stage of the pre-treatnent.
The aroma AW es were neasured in the sane way as iRFTESBINEISE 2.
EXAMPLE 4 Uncut whole |eaf Burley was al sp cased and treated by a simlar
process to that described for cut Burle fobacco lamina in accordance with
the sane general process. The aroma attributes were neasured in the sane

way as Exanple 2. EXAMPLE 5 O her typsgmetet §bacco can al so be treated
using this process to expand the tobacco and alter the aroma

charact eri sti cs. TRaMl8%aOknbluee CARd sagdna pae g, didhed Jisichg  sLhgiaLesent
ted by

process (as shown in Table 7A). The Fl ue-cure | am nd was pre-tre

the additi OrbefEﬂééﬁx%ﬂré 0 et SldUs8e C%g(%@f[ é%)r?lfgf tgg{%ﬁ%%%o%n%v%ﬁh dols! ng

pressures up to Bar absolute. The pansi Fl'ue-cure am na

using this proeegsyigoppared to known processes is shown in Figure 4. WO
01/ 21017 PCf%%%CEYO362gp 15 Two pneumatically conveyed dryers commercially

available vere wsedicD chinan (D) oc HouDle (HOD AN, ther prstumid ool !y
conveyed cl osed [00 ryer the Present rnventron. e uni f T and
0 ok neor, (50 TSI SR TLLAY ooctBL0488 £l 380 Sy 5, g
i R T TR S T R
container. The products were identified by a code written on
the bag overlap after the 1id had been placed on the tub.
Sufficient tubs were prepared to ensure that each was used by
no more than two assessors. Order of presentation was balanced
over subjects. The products were assessed for aroma by
removing the plastic 1lid and holding the container close to
the nose. The products were rated on a continuous scale on
thirteen attributes, namely; aroma intensity, green/grassy,
hay-like, musty/earthy, woody, nutty/roasted, burnt
caramellic, caramellic, chocolate/cocoa, fruity/fermented,
acidic/rancid, animal and ammoniacal.

The results were plotted as an aroma profile for Burley
tobacco treated under various drying conditions (Figure 8). It
can be seen that the pressurised drying process results in
marked changes in the aroma characteristics of the Burley
tobacco. There is a large increase in favourable aroma
characteristics such as cocoa, caramellic and burnt caramellic

flavours, without any increase in negative aroma attributes.



The present process produces the nost highly expanded product, with up to
17% i ncr fill value over the present |amna pr NPLE 6 Cut
rol | ed ssgﬁle%ﬁé) can al so be treated according to thggpéég% process.
Sampl es of cut rolled stem noistened |? a pre-treatnent step to noisture
contents of between 30% and 50% were fed into the dryer. After treatnent,
cut rolled stemhad a noisture content of 12%to 19% The expansion of cut
rol |l ed st amigsiingrelee piesedite fHAGRS SasCapaAlrestareéheft whek iovbtpecesses
described in Exanple S above is shown in Figure 3. Figure 3 shows that the
present prioeeeaspsoduces nore highly expanded product with up to 23%
increase in fill value over the present CRS process wthout any
detrinental effect on particle sizegxhiMtys Buti on. WO 01/21017
PCT/ GBBOO/ 03618 16 EXAMPLE 7 Aronma eval uation was carried out using an

expert panel o&heeF,aJeuah@r praced8s @anbad ADoNE ABedanR esr&t Fhines&dy ed
| am na and Cut Ro d Stem whi ch had been treated either with the pr esent

process OmukNeyn tdbycBE RhOGREHARahsee widhl ahb) - sané)n'?en@fe?f' Scd&d ©
plotted for sanples of Flue-cured |lam na and cut RolTed Sten1mh|ch had

been treangd hyrd he-RERSAAT BLHOGSSS adHpEEd §o¥arsu%tné?0f1&mm L P08o(di gures
9 and 10). Small flavour changes are apparent for ue-cured | amna and

Cut Roll §5 Npy C i@t t rjeal PrinGi pa
Qo | @dsBhahy comariag, el Baasag! ol umPlche FAVELR: Ay FiL A

of the pre-treatment. The aroma attributes were measured in
the same way as in Example 2.
EXAMPLE 4
Uncut whole leaf Burley was also cased and treated by a
similar process to that described for cut Burley tobacco
lamina in accordance with the same general process. The aroma
attributes were measured in the same way as Example 2.
EXAMPLE 5
Other types of tobacco can also be treated using this
process to expand the tcbacco and alter the aroma
characteristics. Samples of Flue-cured lamina were dried using
the present process (as shown in Table 7A). The Flue-cured
lamina was pre-treated by the addition of water to a moisture
content of up to 33% and dried using pressures up to 3.7 Bar
absolute.
The expansion of the Flue-cured lamina using this process

compared to known processes is shown in Figure 4.



eval uati on experinments was undertaken. The first two dinensions of the
Princi pal Conponent Analysis, which accounted for 33.4% and 15. 7% of the
total variWAGE2MEre selected. Figure 6 shows that the SSHSPEO3HE, e
discrimnated along the first dinensign according to their typical Burley
notes (ani mal, amni acal), nusty and dic aromas, and according to
their grassy, woody, nutty, caranellic and burnt caranellic notes.

Princi pal Conpoggyt gex‘i\ﬁétzf@ejﬂ?y e eL i nadyey thendynahinke RAtiespoe the
one hand and the |nPenS|ty of the aroma, fermented/fruity and

chocol at e/ Gaaa ARt s Ok Nelo ikp) TNBabh! St d Alnd oihdilnatlieasagp es

exhibits a tren of clustering of fhe tobacco sanples according to the

01121017 PEREBERY 08 i8 YT A ocks R 06 SE2 AT MT ArvsrtaPRE: oa ™A ong

the first %ﬁgﬁénaﬂﬁﬂﬁf;gn&h?%gﬁkg%%g?QX?¥EEE%§EngMéFg, éﬂyg%?ﬁgégfbbacco,

aci di c/ ranci d earthy no ocessing the

pr oduct | on BRI noty CLoRR: 1 Y AL ol TR i 2y o RBTTE
i ot i naBPBRRREST PR AR kAT G B BRI B SRR aRIPRRS

of "Sim | o CHPORRE BT TFPARRH| aFBauF | BROPTTA AR GUBRRY 8% REEFbcess.
wns por CoPFEHSTS THUTLED a-mbl &S ireReEPe POt 28 BB SHRI S Hanpl es 22

and 25 were perceived to be nore fruity/fernented
P The present process pro%uces the most highly expanded

product, with up to 17% increase in £ill wvalue over the
present lamina process.
EXAMPLE 6

Cut rolled stem (CRS) can also be treated according to
the present process. Samples of cut rolled stem moistened in a
pre-treatment step to moisture contents of between 30% and 50%
were fed into the dryer. After treatment, cut rolled stem had
a moisture content of 12% to 19%.

The expansion of cut zrolled stem using the present
process compared to the two known processes described in
Example 5 above is shown in Pigure 3. Figure 3 shows that the
present process produces more highly expanded product with up
to 23% increase in £ill wvalue over the present CRS process

without any detrimental effect on particle size distribution.



in character. EXAMPLE 9 The results of the two-factor ANOVA (Anal ysis of

Variancekw g@hﬂgrned in order to detect significant diffe&F&ces bet ween
tobacco tYPE¥ %W hows a very significant judge effect (FABTREYEFIS The
di sagr eenent between judges is conmobn encountered in sensory anal ysis

and can be explained by the inter-individual differences in the use of the
intensity scales. The Duncan mnul tiple conparison test was applied on the
thirteen attributes show ng signifipamMeLedrfferences between tobacco type
effects. The results are reported in Table 8. WD 01/21017 PCT/ GBOO 03618

18 The Burl ey ApbmgcorsxBithohedatheafbidd ddtf eisgfy aansepyrt GhadeCtsr i stics
conpared with the CRS and | am na portion sanples. The output of the two

factors ANGMAUSEOMS @k Vd@dcriYedniddotanon wdap1eEf et ridabberds ifminkl) . As
already reported, these effects are quite common and do not affect the

bet ween ppagduehrdiidi8l@N tenCoRefEM REG { BeeBU-8¥tEQDRGEReFARNRLES 1€
intensity, animal and caranellic attributes showed a significant between

sanpl es egt-gebnt Tol &esklor KhoWaSadyend GoibdUHeer (R¥E 3861 SEPT anpl es
27 and 34Econp%ré%paﬁth t he sgnplesyZé%q%8, 32, éB and %ﬁgaﬁg §¥3%§§ and

30 1 eSpeciiuel Yo nudiie ARNR kBLBshiYedldd BN on TR SONTL MO

devel oped by the sanples 27 and 29 was significantly |less I ntense than

that fougdifat R iRh Kad 3Beed® AUL2E BF tAl plesed? FbAUL

under a variety of conditions (FPigures 9 and 10). Small
flavour changes are apparent for Flue-cured lamina and Cut
Rolled Stem, compa¥Yed to the control materials.
EXAMPLE 8

Principal Component Analysis (PCA) of all the aroma
evaluation experiments was undertaken. The first two
dimensions of the Principal Component Analysis, which
accounted for 33.4% and 15.7% of the total wvariance were
selected. Figure 6 shows that the samples were discriminated
along the first dimension according to their typical Burley
notes (animal, ammoniacal), musty and acidic aromas, and
according to their grassy, woody, nutty, caramellic and burnt
caramellic notes. Principal Component 2 was mainly determined
by the hay-like notes on the cne hand and the intensity of the
aroma, fermented/fruity and chocolate/cocoa on the other hand.

The first factorial map of the samples exhibits a trend
of clustering of the tobacco samples according to the tobacco

type (when Figure 6 is overlaid onto Figure 7). The Burley



35. Sanples 26 and 35 were perceived significantly less caranellic than

sanpl es 27w@l§,zuﬁ?:Rand 30 and 28 respectively. Significapy,diphhRiENCes were
det ect ed between S sanples on two attributes, intensity an(f grassy/ green

(Table 9). According to nultiple conparhson test, the sanples 11, 6, 5
and 2 were perceived to produce higher aroma intensity than the sanples 1
and 7. Sanples 4 and 2 presented higher grassy/green aroma intensity than
10 and 6, thebatest ssapire abei nglhl doscrigninfaitedntdlyndi fifter efitrtr omxishe
control (sanple 1) . Wc) 01/21017 PCT/ GB00/ 03618 19 Wthin tobacco
sanpl es of kadi navergpe, cimoragitgiibedantoy di $fesrenceanasaper cemrediddabl e
10), suggesting that the aroma produced by the | am na type sanpl es was
sim | ar whateyéic/dmncidr eatdrentistan@dacongdi hiveas . us eslf t dXAhRhde (G nSensay y
evaluation (full flavour profiling) of snmoked cigarettes containing 100%
of Burl ey ppagksgearbbamonathassamslids atteOtbvedatdwasiizkehat LefbupLrd Sof
plotted on a flavour wheel (see Figures 11 and 12). Table 12 details the

abbrevi ati oggef ormdde f Ladoscktdeeel tRét rigrddescidhie resul hdrei Ndkesdyed t hat
cigarettes made with processed Burley |amna were nore bal anced

(significanphiycynedRasad) Weahel DY) OUsurnt t bd@sR1haEshnesssaPhreen
irritation (significantly decreased). Oher snoke attributes are al so

positively abtested fgroneXaid €,odi® chegakabe/ garples NOKEudidd,i buliR i s

significantly increased. The nmean scores and F ratios of the attributes

significantfys@ingrREishe Ok VanRdsN dalddntl3. samples from Flue-cured
lamina and CRS types tend to be regrouped in the same part of
the map, producing a range of similar aromas but with variable
intensities according to the process, the process conditions
and the tobacco type used. For example, sample 10 was
perceived to produce a more intense chocolate aroma, while
samples 22 and 25 were perceived to be more fruity/fermented

in character.

EXAMPLE 9

The results of the two-factor ANOVA (Analysis of
Variance) , performed in order to detect significant
differences between tobacco types, shows a very significant
judge effect (Table 8). The disagreement between judges is
commonly encountered in sensory analysis and can be explained
by the inter-individual differences in the use of the
intensity scales. The Duncan multiple comparison test was
applied on the thirteen attributes showing significant
differences between tobacco type effects. The results are

reported in Table 8.



EXAMPLE 11 The physical and sensory characteristics of tobacco treated by
the presen rogcess were assessed. Cut Rolled Expanded Stemtreated by the
pr esent &%@@é@gwas bl ended with conventional Fl ue-cufga}quqﬁ%’e? t obacco
(20:80) and made into cigarettes wt he sanme physical characteristics as
a control cigarette of the sane blend ratio. The characteristics of these
cigarettes are shown in Tables 2 and 3, conpared to a WD 01/21017

PCT/ GBOQ 03618rhe20pGLIdy Otobddte teh tafteidescf wolt rad f Rt adtahyst em
(CRES) were shown to produce |ess dense (up to 4% actual weight saving,

Wi th pot eshardcfefidticls0 Fompeigiht wEaw Nghe ancks t hewef 0aRiRs OVhsiad ggheaper
cigarettes with simlar physical characteristics and an inproved or

equi val engahpsd®L., EXAMPLE 12 Flue-cured | am na tobacco treated by the
present process was bl ended with unexpanded (conventional) cut rolled stem

(80:20). Gigargid esudpi® NBde whih thb s flerdsandneoAPaERSs W4 N & gont rol
cigarette of the sane physical characteristics. The characteristics of

these cigajghiesafte 3haye idEfLRR! egwéblén,@,& 1dhe pyf i nugberai s Jgduced
in cigarettes containing the expanded |amna. A significant decrease in

density (P@pbfekbVehdd@s c2RBEY e THEIR Idnidal §H8" 80 Ao £ld@lhe

t
reduction in blend cost. Lamna treated wth the present process was al so

found to gligLed Na-ddR¥OHE eRErd 16 Cigarettes. WD 01121017 PCT/ GB0O/ 03618
21 TABLE 1

Concerning the Burley tobacco samples, the intensity,
animal and caramellic attributes showed a significant between
samples effect (Table 11). It was due to a higher average
score of samples 27 and 34 compared with the samples 26, 28,
32, 33 and 34 and 27, 29 and 30 respectively on the aroma
intensity attribute. The animal aroma developed by the
samples 27 and 29 was significantly less intense than that
found in the samples 32, 33, 35 and 26, 28, 31, 32, 33, 34 and
35. Samples 26 and 35 were perceived significantly 1less
caramellic than samples 27, 28, 29 and 30 and 28 respectively.

Significant differences were detected between CRS samples
on two attributes, intensity and grassy/green (Table 9).
According to multiple comparison test, the samples 11, 6, 5
and 2 were perceived to produce higher aroma intensity than
the samples 1 and 7. Samples 4 and 2 presented higher
grassy/green aroma intensity than 10 and 6, this last sample
being also significantly different from the control (sample

1).



Sanmpl e Tobacco Type Description Code I CRS (Cut Rolled Stem) CRS Contr ol
(Rotary Dryer) 2 CRES (Cut Rolled CRES Low Pressure @33% mc. ST Expanded
Stem) (TriaVO$21817CRES Medi um Pressure @33% mc. ST ( TPFHEBI348 CRES Hi gh
Pressure @33% mec. ST (Trial 3) 5 CRES High Pressure @45% mc. ST

(Trial 4) 6 CRES Medium Pressure @45% m%. LT (Trial 10) 7 Dickinson A 8
Dickinson B 9 Hauni 8.5 bar 43% mc. (Trial 1) 10 Hauni 5 bar 38% m c.

(Tial 220 | LD Boban oo, (B0 dodh, ARL viecUahitmie
S o STl S kL0 A PSS QAT S ST (T )
mc. ST (Toighu8dg Ly LARL ng g Fressure @330 me sl whatever the
treatment and conditions used.
EXAMPLE 10

Sensory evaluation (full flavour profiling) of smoked

cigarettes containing 100% of Burley processed lamina was

carried out. Each smoke attribute is plotted on a flavour
wheel (see Figures 11 and 12). Table 12 details the
abbreviations for the flavour wheel attributes. The results

indicated that cigarettes made with processed Burley lamina
were more balanced (significantly increased) and harmonious
with less harshness and irritation (significantly decreased).
Other smoke attributes are also posgitively affected for
example, the chocolate/cocoa smoke attribute is significantly
increased. The mean scores and F ratios of the attributes
significantly altered are given in Table 13.
EXAMPLE 11

The physical and sensory characteristics of tobacco
treated by the present process were assessed. Cut Rolled
Expanded Stem treated by the present process was blended with
conventional Flue-cured lamina tobacco (20:80) and made into
cigarettes with the same physical characteristics as a control
cigarette of the same blend ratio. The characteristics of

these cigarettes are shown in Tables 2 and 3, compared to a



(Trial 9) 18 |I Lam na Dickinson LEDS - 50 19 Lam na Di ckinson LEDS - 100

20 Lam na Haun& 26% mc. (Trial 3) 21 Lamina Hauni 33% mc. (Trial 4)
WO 01721017 o

----- .---- 22 Flue-cured Lam na Lam na, Control portion (Blend 2) 23
Lam na Low Pressure @23% mc. ST 24 L“am na Medium Pressure @35% mc. ST
25 Lam kna Hi gh Pressure @35% mc. LT 26 Burley Lam na Burley Control

(Cased Leaént¥ner )Tre’ 846 | Bit & Poessute r@138% Bxpanila?@eBur | @kegdi um
Pressure @30% mc. LT 29 Burley Hi gh Pressure @30% mc. LT 30 Burley

Hi gh Presgire @h3Q90 e psdaudkl Bukkeyadnadni (g8%m a5 (LTkkahl SwedgnBurl ey
Lam na Burl ey no casing 8,3 Burl ey standard casing 34 Burley casing a 35

o b2t BT PR PR, S SRS e Bheny
(99090) therefore provided cheaper cigarettes with similar physical
characteristics and an improved or equivalent taste.
EXAMPLE 12
Flue-cured lamina tobacco treated by the present process
was blended with unexpanded (conventional) cut rolled stem
(80:20) . Cigarettes were made with this blend and compared
with a control cigarette of the same physical characteristics.
The characteristics of these cigarettes are shown in Tables 4
and 5. The puff number is reduced in cigarettes containing the
expanded lamina. A significant decrease in density (up to 15%)
was observed. There is therefore, a potential reduction in

blend cost. Lamina treated with the present process was also

found to alter the flavour of the cigarettes.



tar/nic (ng/cig) 6. 8/0 61 6.0/0.51 6.6/0.63 puff nunber 8.0 8.1 8.5

har dness ( end loss (ng/end) 1.2 1.8 1.7 d (% g ) 230 216
219 (targﬁg&?’éég) (214) (219) wt. saving (% - 3.6 2%?‘1’ %/"“[" é?l) (4 5)
(2.3) TABLE 3 Control CRES1 CRES2 (99086) (99088) (99090) HOV/KF (
13.9/11.9 13.4/11.5 14.2/12.2 Density (g/1l) specification 224 214 219
found 230 216 219 Ds (equal softness) 229 209 208 Dp (equal pressure
drop) 223 207 216 De (equal end | ossIABIGR1196 197 WO 01/21017

PCT/ GBOO/ 03618 23 TABLE 4 Control 10% 14% (99082) reduction reduction

(99084) (9pB8®ietpr/ ni FoksmgcType 11. 2/{1. 00 10. 5/ 0P8erxti@L:®. 84 puff nunber
8.0 7.2 7.Cod¢ardness (% 79 78 79 end loss (ng/end) 2.1 4.4 2.4 denpity
(g/1) 223 b7 197/ CRS {Cut Rolled Stem) CRS Contrxel (Rotary Dryer)
2 CRES (Cut Rolled CRES Low Pressure @ 33% m.c. 5T
Expanded Stem) {Trial 1)
3 CRES Medium Pressurxe @ 33% wm.c. ST
{Trial 2)
4 CRES High Pressure @ 33% m.c. ST
{Trial 3)
5 ' CRES High Pressure @ 45% m.c. ST
{Trial 4)
] CRES Medium Pressure @ 45% m.c. LT
{Trial 10}
7 Dickinson A
8 Dickinson B
9 Hauni 8.5 bar 43% m.c. (Trial 1)
10 Hauni 5 bar 38% m.c. {Trial 2a)
i1 Hauni 8.5 bar 38% m.c. (Trial 2b)
12 Flue-cured lamina Lamina Control (Rotary dryer)
portion (Blend 1)
13 Lamina Low Pressure @ 33% wm.c. ST
{Trial 5)
14 Lamina Medium Pressure @ 33% m.c. ST
(Trial 7)
15 Lamina High Pressure @ 33% m.c. ST
{(Trial 6)
is Lamina Low Pressure @ 20% m.c. ST
{Trial 8)
17 Lamina High Pressure @ 33% m.c. LT
(Trial 9)
18 Lamina Dickinson LEDS - 50
19 Lamina Dickinson LEDS - 100
20 Lamina Hauni 26% m.c. (Trial 3)
2 Lamina Hauni 33% m.c. (Trial 4)
22 Flue-cured Lamina “TLamina Control T
portion (Blend 2)
23 Lamina Low Pressure @ 23% m.c. ST
24 Lamina Medium Pressure @ 35% m.c. ST
25 N Lamikna High Pressure @ 35% m.c. LT
26 Burley Lamina Burley Ceontrol (Cased Leaf Dryer)
27 Burley Low Pressure @ 30% m.c. LT
28 Burley Medium Pressure @ 30% m.c. LT
29 Burley High Pressure @ 30% m.c. LT
30 Burley High Pressure @ 30% m.c. ST
31 Burley Hauni 28% w.c. (Trial 5)
32 Burley Lamina Burley no casing
33 Burley standard casing
34 Burley casing a
35 Burley casing b
m.c. : moisture content

LT/ST : long/short residence time



(target) (220) (200) (190)
TABLE 5 Control 10% 14%

200 190 found 223 197 197

WO 01/ 21017 PCTI GBOO' 03618 24 O Hrl 2q;
ull H11 H 14 5a 43 NN H an

(99082)

saving (% -
reduction reduction
HOV/ KF (904219711 5 13.2/11.4 12.8/10.9 Density (g/1
Ds 224 203.204 Dp 228 206 210 De 206 199 186
HwN OOwavr~
mOe NOOvViIil NO H

w ul

10 10

(target) (10) (14)
99084% %99085)
%CE’E@E 368Bat i on 220

TABLE 2
Control CRES1 CRES2
(99086) (39088) (99090)
tar/nic (mg/cig) 6.8/0.61 6.0/0.51 6.6/0.63
puff number 8.0 8.1 8.5
hardness (%) 79 80 79
end loss (mg/end) 1.2 1.8 1.7
density (g/l) 230 216 219
(target) {224) (214) (219)
wt. saving (%) - 3.6 2.3
(target) (4.5) (2.3)
TABLE 3
Control CRES1 CRES2
(99086) (95088) (99090)
HOV/KF (%) 13.9/11.9 13.4/11.5 14.2/12.2
Density (g/1)
specification 224 214 219
found 230 216 219
Ds (equal softness) 229 209 208
Dp (equal pressure drop) 223 207 216
De (egqual end loss) 198 196 197
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TARLE 4
Control 10% l4%
{99082) reduction reduction
(99084) {9S085)
tar/nic (mg/cig) 11.2/1.00 10.5/0.82 10.5/0.84
puff number 8.0 7.2 7.0
hardness (%) 79 78 79
end loss (mg/end) 2.1 4.4 2.4
density (g/1) 223 197 197
{target) (220) (200) (190)
wt. saving (%) - 10 10
{target) (10) (14)
IABLE 5
Control 10% 14%
{99082) reduction reduction
{(59084) {99085}
HOV/XF (%) 13.3/11.5 13.2/11.4 12.8/10.9
Density (g/1)
specification 220 200 190
found 223 197 197
Ds 224 203 204
Dp 228 206 210
De 2086 189 186
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dt to do 10 y do ti u ,ac9 a ~Caecn xaa maw SUBSTI TUTE SHEET (RULE 26) WO
01/21017 PCT/ GB00/ 03618 27 T1BLE 8 : P28bability values associated with F
val ues of the two- factor ANOVA (tqbacco type and judge) for thirteen aroma

attrlbutes agros K eto?accot I
Bur | ey=3). E ut e 3 Hﬁ?p as ﬁﬁaéﬁdge thh | ﬁ{n" gg;% n%r%;;:ﬁ:gn
Acidi ¢/ Ranattributes and across the three tobacco tYPeS (CRS 1, lamina=2

and Burley=3).

Attribute Tobacco Type Judges Duncan Test
Intensity * ) 321
Acidic/Rancid *kk Tk 321
Ammoniac * v % sk %k 321
Animal ¥ ke * &k 321
Burnt caramellic ns *kk

Caramellic *k *hk 213
Chocolate/Cocoa ns *kk
Fermented/Fruity : ns *kok

Grassy/Green ns Rk

Hay-like ns Rk

Musty/Earthy *k *kk 321
Nutty/Roasted *k *kk 123
Woody * Tk 123
*P<0.05

**P<0.01

***Pc(0.001

Tobacco types within an attribute underlined differently differ
according to the Duncan Test (P<0.05)



Ammoni ac *** *** 321 Animal *** *** 321 Burnt carane.lic ns *** - : i
Caramel‘%gP **x xxx 2133 Chocol ate/ Cocoa ns *** Fernented/ Fruity ns *** i
G assy/ YPIHNS +++  Hay-like ns *** Misty/Earthy **PCHGBOOMBME/ Roasted **-
*xx 123 Whody * *** 123 *P<0.05 **PgQ.01 ***P<0.001 Tobacco types within -
an attribute underlined differently 4 ffer according to the Duncan Test
(P<0.05) WO 01/21017 - - PCPI(GB00/03618 - - 28 TABLE 9: Probability val ues
associated with F values- of the two- factor ANOVA (CRS. tobacco

sanpl esragaEd o: UBgBbabOl 1 tivAIRRE %%anlaé’é& r‘m&ﬁ % m%e%%%SEth@ 32 :
associ Hddds aNovaAl(CREDEbBadab asih JuR) Fey! c B&&“Qf&% .
Mt iBubed SndOnirdss ¢ hé%@&é%@n%‘ﬁlc 3.7, Ammoniacns it m

ns *** Burnt caranmellic ns ***

Attribute " Tobacco Judges ~ Dunc‘an Test B
Type

Intensity Lo LR 11 652840910317

Acidic/Rancid ns *dek

Ammoniac ns *kk

Animal ns . ok

Burnt caramellic ns *kk

Caramellic ns *dek

Chocolate/Cocoa ns S k%

Fermented/Fruity ns T

Grassy/Green o ek 4215119783106 .

Hay-like ns .. " ———eee e

Musty/Barthy ns T kkw

Nutty/Roasted ns *kk

Woody . ns ek e

*P<0.05 —

**P<0.01

***Pc0.001

Tobacco types within an attribute underlined dlfferently dlffer'—
accordlng to the Duncan test (P<0.05).



Chocol ate/ Cocoa ns --- *** Fernented/ Fruity ns * * * - -- Gassy/Geen *

*Rx o4 2.1 8 3106 Hay-like ns - *** Musty/ Ear *xx

Nut ty/ Roas'?veoé‘ﬁﬁzmg** Wody ns *** *pP<0.05 **P<0.01 jﬁ’?}j&ﬁl&ﬂs Tobacco
types within an attribute underlined dic%}t’,erently differ- according to the
Duncan test (P<0.05). -- WD 01121017 PCIT/GB00/ 03618 29 TABLE 10:
Probability val ues associated with F values of the two-factor ANOVA
(lanmina topABG® sapplpesbabilitigedldey abssdiaed arivm Rt albesesfanthe

acr oss t hetwd-Bsauat aANOYAS (1Ahidd Mitactobasepldy pmdl didgs) Fot erisidtedns ***
Aci di ¢/ Rangi6emd Sat'r'i bubEBDEN@ Cad¥oes™ the A28 NBdsdtGatidns Burnt caranellic ns
***  Caranellic ns *** Chocol ate/ Cocoa ns *** Fernented/ Fruity ns ***

G assy/ Green ns KEEzitek 1TKE N5 " Fobdded ¥ypa! [ MYodkges ™

Intensity ns * ot
Acidic/Rancid ns kkk
Ammoniac ns *hk
Animal ns Y
Burnt caramellic ns *kk
Caramellic ns Tk
Chocolate/Cocoa ns ey
Fermented/Fruity ns e
Grassy/Green ns Wk
Hay-like ns *hk
Musty/Earthy ns Yok
Nutty/Roasted ns Hhk
Woody ns *dkk

*P<0.05

**Pc.01

**%P<c0.001

Tobacco types within an attribute underlined differently differ
according to the Duncan test (P<0.05).



Nutty/ Roasted ns *** Wody ns *** *P<0.05 **P<0.01 -***P<0.001 Tobacco
types W g gyagyyat tribute underlined differently diffeperrahgisdignd to the
Duncan test (P<0.05). WO 01/21017 PCT/ GB00/ 03618 30 TABLE 11: Probability
val ues associated with F val ues of thezgtwo-factor ANOVA (Burl ey tobacco
sanpl es and judge) for thirteen aroma attributes and across the 35

associ ations. Attribute Tobacco Judges Duncan Test Type Intensity * *** 27
29 30 31 35 26 28 33 32 34 Acidic/Rancid ns *** ‘Atmoni ac ns *** Animal *
*** 35 JTABRE3L128 Prqlplgdiry xplupgr mssegiaked| withs Pvalggsarad |the » ***
28 30 29twp-gachar ANQVA 3(Buxd eyChobaree cpamplae and udpe) néprethirtéery ns
***  F aggpmer abhrikutes andapcrpoie the *35 asgpcigttomshy ns ***

Nutty/ Roasted ns *** Wody ns *** *P<0.05 **P<0.01

Attribute Tobacco Judges Duncan Test

. Type
Intensity * Y 27 29 30 31 35 26 28 33 32 34
Acidic/Rancid ns O o = =
Ammoniac ns &k
Animal * %Xk 35 33 32 31 28 34 26 30 27 29
Burnt caramellic ns ek -
Caramellic * wkk 28 30 29 27 31 34 32 33 35 26
Chocolate/Cocoa ns *kk -
Fermented/Fruity ns *kk
Grassy/Green nes *kk
Hay-1like ns ok
Musty/Baxrthy ns k%
Nutty/Roasted ns *h%
Woody ns xdk
*P<0.05
**P<0,.01
**%P<c0,.001

Tobacco types within an attribute underlined differently dlffer
according to the Duncan test (P<0.05).




***P<0.,001 Tobacco types within an attribute underlined differently differ
accordi ng ncan test (P<0.05). | r" WO 01/21011 3618 31
TABLE 12 k&#ﬁ%ﬂ?g Rev Due to the | ack of space around I{D%B(@&S#?ﬁ erence
of the flavour wheel many of the sensory attri bute nanes have been
abbreviated to inprove visibility. Below is a table of descriptions for

t he abbreviations. Xbbre- Description Abbre- Description viation viation
“amahp Anplitude - Aroma sweet Sweet Thygieei2dpanp Anplitude - Dry bitter
Bitter Taste Puff "atanp Anplitude - netal Metallic Taste Aftertaste anp
Anpl i tude sour Sour Taste ha Hay agtéybded tkeylaste ,green G een noael
Nose Irritation herb Herbal uthl Muth Irritation flor Floral thrl Throat

Irritationpubrebtehd Wdck bENgpad@nakifurld thieath fumfustdnceNaiEt ¥heepl avainer al
Overall Irritation spicy spicy dry Dryness woody Wody hot

Tenper at ur gLER] NRSSy of the sensory attribute names have been abbreviated

to improve visibility.

Below is a table of descriptions for the abbreviations.

Abbre- Description Abbre- Description
viation viation
Jsmamp Amplitude - Aroma |sweet Sweet Taste
[dpamp Amplitude - Dry bittex Bitter Taste
{ Puff
latamp Amplitude - metal Metallic Taste
. Aftertaste
Jamp Amplitude sour Sour Taste
thay Hay salty Salty Taste
jgreen Green nosel Nose Irritation
therb Herbal fmouthI Mouth Irritation
jflox Floral thrl Throat Irritation
Eruit Fruity tongl Tongue Irritation
nutty Nutty genl General Overall
] Irritation
Ispicy Spicy dry Dryness
jwoody Woody hot Temperature/Hotness
earth Earthy/Forest dusty Dusty/Dry
rancid Rancid cloy Cloying
animal Animal/Sweaty impact Impact
{faecal Faecal 1ift Lift
caramel Caramellic light Lightness
roast Roasted/Toastad full Fullness
{choe Chocolate/Cocoa fbal Flavour Balance
smoky Smoky harmony Harmony
tarry Tarry fresh Fresh
ammon Ammoniacal off Off-Flavour
fmed Medicated draw Ease of Draw
menthol Menthol ease Ease of Getting Smoke
flue Flue thick Thickness/Smoke Density
added Added Flavouxr
rley Burley
blend Blended
joxri Oriental




earth Earthy/Forest dusty Dusty/Dry

Animal / S bypact I npact faecal Faecal
| i ght Lightness roast Roasted/ Toasted ful
fbal Fl avour Bal ance snoky Snoky harmggy Har nony

ami on Ammoni acal

Ment hol

6.40 7.25 3.78*

11.77 5.

added Added Fl avour burley Burley BEBBBR I8 ended on Oiental WO 01/21017
PCT/ GBBOO' 03618 32 TABLE 13 Mean Scores and F ratios Control HP/LT HP/ 8T F
599113 899114Me88 19¢oreas iamd Enphtiose 89.35 83.85 83.71 9.56* Floral 5.17
Spicy 48.71 40.67 42.48 11.19* Chocol ate/ Cocoa 3.21 7.90
88* Snpky 70.38 68.21 6pcast¥l5p*HP/ER ry BB/SW | 62.B5 59. 65 10. 35*
599113 599114 £99115 ratio

Amplitude 89.35 83.85 83.71 9.56%

Floral 5.17 6.40 7.25 3.78%

Spicy 48.71 40.67 42.48 11.19%

Chocolate/Cocoa 3.21 7.90 11.77 5.88*%

Smoky 70.38 68.21 62.33 5.50%

Tarry 68.13 62.65 | 59.65 10.35*

Ammoniacal 31.33 24.40 24.04 4_59%*

Burley 76.92 68.92 67.73 6.48%

Bitter Taste 66.42 60.06 54.17 7.17%

Throat Irritation B9.69 76.65 78.29 19.41*>

General Overall Irritation 89.33 78.63 77.10 14.38%

Impact 91.81 | 80.58 | 79.92 | 19.47%

Flavour Balance 66.88 80.06 74.60 8.23%

Harmony 63.17 73.65 74.21 12.19%

of f O f-Flavour
ease Ease of Getting Snoke

lift Lift
Ful | ness

rancid Rancid cl oy C oying aninma

TR

anellic
at e/ Cocoa

tarry Tarry fresh Fresh

ed Medi cated draw Ease of Draw nent ho
flue Flue thick Thi ckness/ Snmoke Density

F (0.05; 2,22) 3.44

F (0.01; 2,22) 5.72

*denotes significance at p=0.05

E3



Ammoni acal 31.33 24.40 24.04 4.59* . Burley 76.92 68.92 67.73 6.48* Bitter
Taste 66.42 60.06 54.17 7.17* Throat Irritation 89.69 76.65 78.29 19.41*
General OvaYRIW21417, it 5t on 89.33 78.63 77.10 14.38* | npcYCRMANIS 50, 58
79.92 19.47* Fl avour Bal ance 66.88 B0.06 74.60 8.23* Harnony 6.3. 17
73.65 74.21 12.19* F (0.05; 2,22) = 3.23 F (0. 01; Tids e Ha Heen/i2plidenot es
significance at p=0.05 WO 01/21017 PCT/ GBOOL0361% HEhH #Has Been
Repl aced CLAIMS 1(1111111111111111111444yg A proce Il IR Burl ey
tobacco in a Burley processing line, said process i ng
Burley tobacco in a Burley processing line in a pressurised closed dryer
to a tobacco tepperadsref drei2iGgoBunbey tadbarcor dasar Burbey hprccesainghe
range of 0.25 to 7 Bar absolute, the noisture content of the Burley
tobacco bei ng Mdnet aisacd pkovesd Obompsitising tHeatihgC ButlegndoblecdDifL |r €
content of the Burley tobacco exiting the system being greater than 10%
the aroma andBuirlegspeossssidaVhite Ginrachasdfilrieedolibbea akyeat ed Burl ey
t obacco being altered to becone nore toasted. 2. A process according to

Caim 1, whereitobhbo PEdRSRtuse BEMiDf B by orePRBULBLTEabINE GAVEY SE
closed | oop dryer. 3. A process according to Claiml or 2, wherein

pressuri sed Stiﬁan&ﬂé tBAgeoEeY bNgs aRd d%Yigag B4 Gte, the moisture

content of the Burley tobacco being maintained above 10%
during the process, and the moisture content of the Burley
tobacco exiting the system being greater than 10%, the
aroma and/or taste and flavour characteristics‘ of thus
treated Burley tobacco being altered to bécome more
toasted.

2. A process according to Claim 1, wherein the process is
performed in a pneumatically conveyed closed loop dryer.

3. A process according to Claim 1 or 2, wherein pressurised
steam is the conveying and drying medium.

4. A process according to Claims 1, 2 or 3, wherein said
Burley tobacco used in the process is pre-cut.

5. A process according to Claims 1, 2 or 3, wherein said
Burley tobacco is cut after processing.

6. A process according to any one of the preceding claims,
wherein said Burley tobacco used in said process has an
input moisture content above 20%.

7. A process according to Claim 6, wherein said Burley tobacco

has an input moisture content of 25% or more.

_

R g



4. A process accordi-nrg—to—CHatms 1,2 or 3, wherein said Burley tobacco -
used in e process, | - cut . process according_to Clains 1, 2 or 3,
wher ei n é&%ﬁ"ﬁ rl 2‘9‘5 {I%‘Sﬁeenkeﬁacfﬁafter processi ng. SCURBHYBMES S
according to any one almmmat ﬂi ng ainms, wherein said Burley tobacco
used in said process noisture cont'ent above 20% 7. A process
according to Caim®6, wherein said Burley tobacco has an input noisture
content gf 25Rb¥odBYE adcoktilihy! +&) ¢ldin Ji,livHeresn\\6a04/ BiPidy Hbisacdeet
Has Been Repl aced PCT/ GB00/03618 34 11111111 I'RE 1111 11l IN 8. A process

accordi ng to Kd4idA dnpiRemBliBrsrd tditen®Y ob0B8s Cor m®.an i nput noisture
content of 30% or nore. 9. A process according to C'aim8, wherein said

Burl ey tgbaccR phased ddiiAgi 66 U a &P H,CRthebiHPshPa4BUe1dyY- tdbdURcess

according to any one of the preceding clains, wherein tenperature of the

t obacco i_s irhggl_eal{ qqﬂ,%tofnoggglré ottt g,}_.u@ 5 oSS according to daim
10, wherein the input™ tenperature of the tobacco.is above 50C. 12. A

process §s90r:gi p%?ge?ﬁgxgeeﬁds?ﬁ%g ggggngceg,&eé;gof' s, ré&%rigign iheBur I ey

tobacco is fe ryer t I'nl'et” direct intoa 'l ow of
super heat ed Ca 4 i#jan ' a.ke r fs C 309 rocess
according to al n%\Ml] ) \ﬁﬁgrgglﬁ%esg%dggﬁpgéﬁéecgﬁogd;ezgtq’eagn% S a%ea]c&er%?&%at ure
of 220C or NOLE. 4 glfbc A Process according to Claim12, wherein said

super heat ed ) :

11. A process according to Claim 10, wherein the input
temperature of the tobacco is above 50°C.

12. A process according to any one of the preceding claims,
wherein said Burley tobacco is fed into the dryer through a
feed inlet directly into a flow of éuperheated steam which
is at a temperature of 200°C to 300°C.

13. A process according to Claim 12, wherein said superheated
steam is at a temperature of 220°C or more.

14. A process according to Claim 12, wherein said superheated

. steam is at a temperature of 230°C, or more.

15. A process according to any one of the preceding claims,
wherein said tobacco is heated to a product temperature of
at least 120°C.

16. A process according to Claim 15, wherein said tobacco is
heated fo a product temperature of at least 130°C.

17. A process according to Claim 16, wherein said tobacco is

heated to a product temperature of at least 140°C.

A



steami's at a tenperature of—230€—oer—ore. 15. A process according to any
one of the_pr |, ng [ whegein said tobacco is heated to a product

t enper at ur o‘ﬁﬁ?‘ﬂ% |e?§§ ' o c%’focess accor di ng t’"SHEBIMRAE  wherein
sai d tobacco is heatecﬂ" i H teqperature of at least 130C. 17. A
process according to d n Id tobacco is heated to a product
tenperature of at least 140C. 111111111121111121121111111 INL 14 S

W01/ 2101718hi sA speetedinsaBesrafiep| €6 ednPCineBXY 0816d Sphebedirid didimd 18.
A process according to any one of the preceding clains, wherein said dryer
i's operated at whessu emidl diyem s tGpdratRl aAbgReBbired %of A IBWCESD 6
according to Claim 18, wherein said dryer is operated at pressures of
above 2 Bar absgiwitzhgol@teA process according to Caim19, wherein said
dryer is operated at pressures in the range of 3 to 6 Bar absolute. 21. A
process acggrdifigpkecasy ABofhiddetsl el n s dhifBreies8i s tljirige&g%'r{e“ce

time of said Burley tobacco at - el evated tenperature and press om5

to 25 seconds. ordatAaPhPCESSsRReY @Lsngbweqaéﬂl %so%‘%@é.ei n the residence

time of said Burley tobacco at el evated tenperature a pressure 1is in the

range of 7,§0 15 §@seé1g§- agéor&ir%f oessmag,gorg%ngxﬁ%r&@i gL2d (&[L'Hlé%é is

wherein said restdence tinme iIs 8 secon rocess accor

Caims 21 or 2%, Mheell e SPEhaudrds! 96NEke Lidliyd $£13 86C8HEY: absolute.

21. A process according to any one of the preceding claims,

wherein the residence time of said Burley tobacco at
elevated temperature and pressure is from 5 to 25 seconds.

22. A process according to Claim 21, wherein the residence time
of said Burley tobacco at elevated temperature and pressure
is in the range of 7 to 15 seconds,

23. A process according to Claim 21 or 22, wherein said
residence time is 7-8 seconds.

24. A process according to Claims 21 or 22, wherein said
residence time is 15 seconds.

25. A procegs according to any one of the preceding claims,
wherein the exit moisture content of said Burley tobacco is
from 10% to 25%.

26. A process according to Claim 25, wherein the exit moisture
content of said tobacco is 14% to 16%.

27. A process according to any one of the preceding claims,

wherein in addition to an improvement in sensory
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25. A process acmf the preceding clains, wherein the

exit noi Nt eis Sbéet BmBeenBeplacsy t obacco is  from iQMehinsase 26. A
bk

wWoltiB1d1? . : : .
process accé’r% Ing to ein the exit noisture content of said
tobacco is 14%to 16

|

s agording to any one of the preceding
clainms, wherein in Ion to an inprovenment in sensory 1111111 ININ
1111111 Il This Sheet Has Been Replaced WO 01/71017 PCT/ GB00/ 03618 | 1111
111 111 36 hamactexigtiesi septd, Bynley Bupbageq obfcesparded payidéd BY 7% or
nore. 28. A process according to Claim27, wherein said Burley tobacco is
expanded by M$%exr nore. 29. A process according to C aim 28, wherein said
Burley tobacco is expanded by 15% or nore. 30. A process according,to any
one of t2e. prkcqdiovgsel aaceordimiger gon ChaimBR7 ey whelraino saidieRuad eyt
anbient pressure to a tenperature in the range of 60C to 70C before said
process. 31. vohpmweds espandedidit A0&npromeref the precedi ng cl ai ns,
wherein one or nore casing materials is added to said Burley tobacco. 32.
A snoki ngsrrat®r ippocielse pacchrdimf tbe Plates&f whgrede osaid hBurleyedi ng
clainms.; 33. A snpking article conprising a filter elenent attached to a
snmoki ng nat ertodadoed ier egpanded kay \Wsapper motée rod

30. A process according.to any one of the preceding claims,
wherein said Burley tobacco is heated at ambient pressure
to a temperature in the range 6f 60°C to 70°C before said
process.

31. A process according to any one of the preceding claims,
wherein one or more casing materials is added to said
Burley tobacco.

32. A smoking material the product of the process of any one of
the preceding claims.

33. A smcking article comprising a filter element attached to a
smoking material rod wrapped in a wrapper, the rod
comprising Burley tobacco processed according to any one of
Claims 1-31.

34. A processed Burley smoking material exhibiting a more
toasted characterx than processed Burley produced by a cased
leaf dryer, the smoking material having one or more

increased cocoa, caramellic, burnt caramellic or

nutty/roasted attribute(s).
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conprising Burley tobacco processed according to any one of Cains 1-31.

34. A proc rley snmoking material exhibiting a no
character ﬁﬁéﬁggﬁgcessed Burl ey produced by a cased Ieé%né%yer ﬁEhe

snoki ng material having one or nore £ased cocoa, caranellic, burnt
caranellic or nutty/roasted attrlbute(qg e reeeer rerrr reerr ~~
Vil CL WO 01/21017 PCP/ GB00/ 03618 37 35. A process fd treating tobacco

stem or fl ge.cunegrbasisafoiotaeading fopiessustaedodr faduecouped silagina
heating the stem or flue-cured lamna to a tobacco tenperature up to 120C
at a pressure Webkdcdes i 4 Werdspigesed dryeBacomirSalinge heatlitg nohst stem
content of the tobacco being nmaintai ned above 10% during the process, and

the noisture cogteplu@icid 1HBRECEH tddbackbe tdmperabetd dulr €at eso¢dran

10% in order to provide a filling power inprovenent conpared with
conventional stgm Qrg rbyBnFe!l GRicRM HAi R ERESSRAge 36f A-FebRedaBEoinegadf i NG
Burl ey tobacco in a Burley processing |ine in accordance with any one of

the Exanpl es heggd npodturd f?anha%ﬁtoaft Egat wﬂaé&p%&qxgstn&%ealﬁéaeasw@d
| am na tobacco 1n accordance with any one of the Exarpl es herein.
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tobacco exiting the dryer being greater than 10%, in orxrder
to provide a filling power improvement compared with
conventional stem or flue-cured lamina processes.

36. A method of treating Burley tobacco in a Burley processing
line in accordance with any one of the Examples herein.

37. A method of treating tobacco stem or £flue-cured lamina

tobacco in accordance with any one of the Examples herein.
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