;e3eTTp\ n6TTwg22 March 2004 TOBACCO PROCESSI NG This invention relates to

t he processi ng of tobacco, particularly, but not necessarily, Burley

t obacco. Burley tobacco generally requires heat treatnent to inprove its
flavour and aroma characteristics before it is used in tobacco products.
Known net hods of treating Burley tobacco involve heating Burley | am na

whi ch has been cased to produce a toasted character on heating. Casings are
predom nantly m xtures of sugars) cocoa, licorice and hune@ZaMasch 20ie4
sugars of which, when heated to an appropriate tenperature and for an
appropriate tine lead to the formati on df conponents which gi ve favourable
aroma/ sensory attributes. Two basic types of reactions result in the
production of these favourable conponents (often referred to in the tobacco
industry as "toasting”®); reactions of reducing sugars wi th conponents
possessing a free am no group (N=BAcepder@Emstreas) and reactions in which
sugars are heated in the absence of am no groups (browning reactions).
Browni ng reactions generally require higher tenperatures than Millard
reactions. The formation of favourable aroma conpounds depends on the
product tenperatéihe) restoleivre réiresndte obhecpriospasinut plt tmbastar e. 22
March 2004 2 The nmaxi numtenperature to which the Burley tobacco is

subj ect ed i rFPRTOGRI 7 eat RBAtRC: SERsERTitle Baskay Lehfc®ryi ng process (such
as the Proctor Cased Tobacco Dryer described in) Proctor & Schwartz, Inc.
Dryer Handbook), EFEl9¥%50E°83T % y;ﬂeE‘aF?]yl?f eieAEAERS t iNPES oF radResEcoRds ar e
used. However, because the tenp ture of the tobacco does not start to
rise until df?rFV%elﬁﬁb5&ﬁ80h5|§? r 87P%2 r NPREF TP ECS t Ref WS titcals

noi sture content .is r.eached Figure 2), the tobacco itself may not
actual |y achi®&V 1?HF¥EFEHD%¢aﬁﬁ$8 during conventional treatments. In order

for the Burley t reach the tenp ure required for e chentca
reactions to occgggﬁ}%Fﬁgogonggn |onalngtre2%?i‘enrt‘3 Fhelavinvetﬁﬁ? 4te

i sture conkenby of i, ! ORAGRC OISt pbe, be Qv 7%, AL Shese Low pisgure

| evel s, the tobacco Is brittle an cult to process w thout causing a

detrimental &f:hg6te0NPradighgquakityngd h@feefﬂe%om%é&rhc%&%mwnat heat
treatnment, the Burley tobacco nust be cool ed ‘and re-wet 'to about 20%

noi sture so slut@jaﬁrs! t 6t baiedticAN 401 ildckBle s | henBuklpy st ehageo-nust then
be dried again to noisture |levels suitable for the nmanufacture of tobacco
products (typieaal hyadetdo ttd 16Y) . abbrHateite Neemfle B84 Q07 adl@SCELPESaR
process for the pressurised drying of a standard | am na tobacco bl end

i ncor por at i rgpitbpeiaer edimeoricent alg Bue | éyrmnd oheadnsdédnipgshedrs RRBidar ch
2004 3 tobaccos in order to expand the blend and inprove the quality, i.e.
reduce the EﬁﬁacﬁaanwmﬂﬁﬁiﬁapmonsaﬁheypEQSEnbummweﬁMbomaSﬁn copes ast |
provides a process for heat treating Burley tobacco in a Burley processing
line at elevaﬁéﬁlﬁm%s§ﬁﬁéétmht%h‘#@suFﬁ@dPhthvghOﬁobabe%ﬁteﬁpewaﬂht% bei ng
achi eved at a higher noisture content. The hi gher tobacco tenperature

i mproves t h&MBPRERt%N {DFteAr ot §'EeandE? | aPouFigtekAfsoNe RIS Yhi gh

t obacco nolsture Ieve so that the Burley tobacco can be produced at a
moi sture cont-8AE-EH P bl E°FGrCBF gefttet FEIPTBYUCEPBRTS THE “Pr €SBRP PR bt ess

all ows the pregaratlon of Burley tobacco for use in tobaccao groducts to be
sinplified. ARREFEESS n knoﬁﬁepr[E%§%e§r08%se3“BJHFE§ tﬁﬁﬁﬁﬁﬁ fas & be
toasted, coqlgd);re-we Bl ﬁ and then drleg Lo, th rodgct noi sture

in separate stages Usi ng the prasent process thet ur nFSbS cd"tAh be

dried and toagtgd 'ErQ@&uﬁ{°§£§§uE&QQG toB%ﬂ§$§§{egﬁﬂxg%Hgtﬁ§ gyhﬁBUThis

line is known as a Burley "processing [ rley

processi ng Iaeaslr@e@re?h@rl tDRLPLAGESS! hatt DAL AN | 2e0R¥n BU | Y, obacco)
whet her whol e | eaf iced or cut leaf, or stemor |lamna parts onIy The

present i nveRthen: LSl t§va&a%1eoa§a@laer&%eu§ay'at:.qaahas%&caes L bag.and
cost. It is also an object of the present invention to prOV|de I nproved

aroma of | owWeggaldditepr 68588de BUILMiobaste angdud Asably sibseguent taste
and flavour of snoked cigarettes 22 March 2004 4 conprising Burley

t obacco processed according to the invention. It is also a further object
of the present invention to provide processed Burley tobacco with inproved
aroma characteristics, without the need for addition of casing material.
The present invention provides a process of treating Burley tobacco in a
Burley processing line) said process conprising heating Burley tobacco in a
Burl ey processing line in a pressurised closed dryer to a tobacco
tenperature of 120C or nore at a pressure which is in the range of 0.25 to
7 Bar absolute, the noisture content of the Burley tobacco being maintained
above 1096dur|ng t he process, and the noi st ure cont ent of the Bur |l ey

_______ M I e I A NN 7 M N Y b . _.a.



22 March 2004 s The Burl ey tobacco used in the pressurised process
preferably has an i nput noisture content above 20% preferably 2s% or nore,
and even nore preferably 30% or nore, and nmay even be up to 45% all by

wei ght of the tobacco. The input tenperature of the tobacco in the
pressurised process may be in the range of 20C to 100C) and is

advant ageousl y above SOC. Burley tobacco is fed into the drﬁr t hrough a.
pressure tight feed inlet directly into a flow of superheatadiMereagDhi ch
is at a tenperature of 200C to 30DC. Preferably the superheated steamis at
a tenperature of 220C or nore, nore preferably 230C or nore, dependi ng on
the pressure conditions and tobacco residence tinmes utilised. The tobacco
is transported tHPGudgtinendEyeresigpended wihachhéhsuparheat edeastcams The

t obacco is heated by the steamto a product tenperature of at |east 120C
nore pref er abtyi %t eFeddt *PIOT BFPTRSEES pr &t et abf ytift Jasssl LeabCPrie dryer
is pref erablé o(gqerat ed at pressures of from1l to 7 Bar absolute, preferably
above 2 Bar BERUIdft dSHAE FordSpFEPerdbforA TIRAGTANGEYBF FSs1hedatn:
absolute. Th'e noisture |oss fromthe tobacco may be froms%to 30%
dependi ng onP¥PEInpHt fABFEtEHe cOMt entPTERTt h’éarﬂ%t?é’c‘féo ah®l fi3%aF mwissture
content required. 22 March 2004 s The residence tine of the Burley

t obacco at tREP¥IEYHt EFSLERTRT atiftte &fd PeswioddfaprBe WSEEm Hoveves
seconds, nore preferably 7 to 15 seconds. A short residence tine may be 7-8
seconds and lée"%lﬁ@ 8§i g@ﬁ%eefattiuﬁﬁ fhy e tPHagER oS TRsisieRtet i Feff t he
tobacco in the dry i1l depend on the taste and flavour characteristics
required. Th‘énrtlgbaa‘céowfget U8R NP EE T FOM T IR SE ahd por (-6t SART 19
exanple in a high efficiency cyclane, and then discharged . fromthe dryer

t hrough a prré%ls%rueret Faﬂ%e%‘utllse ?a‘%\?et%ér °t rtr3elt::tjtg?w'“%arrlet ,ﬁthgh‘?mtiz% Gre %g?ﬁl nt of

t he tobacco,_] I ISt yre t i van 0 om.10%to
25% and i s TFerSan AN (o Ther: nmer el SRR O e
dryer is in the sange of 9DC to 140C. In addition to an inprovenent in
sensory characteristics, the treatnent may al so result in sone expansi on of
the Burley tobacge, os@etnpdr thiR BMkkefeHalckoOk ot PEaBUr 1Y eRBRELQ S
reduced after the process. Advantageously the tobacco is expanded by 5% or
more, nore atvpritrageodsty thesk0%chEmitane ardcevers Muee advant ageousdlsy by
15% or nore. The raised pressure during the heat treatnent allows the
tobacco to beorheatednid tighteentenpaicatdiyes bhapuprviiQuseprosesseofw t hout
drying out. The high tenperature increases the rate of Maillard and

br owni ng r eathd ondagsoot hesprioeustlawagsnor acarbasd | tow eactdtome piedeict,s t han
woul d ot herwi se be present. The drying treatnent al so rel eases ammonia from
the 22 Mar®ie 200bactobdecobride ratkasedficthlits Bbecopescemrai Wabieitt o
react with sugar groups in Miillard reactions. Amonia is re-circul ated
around the dF3HFINg] fa (B imgRER} setritef OF ePRoRECt el vav dhradf e .or
reaction to produce favourahble aroma conpounds. Because the higher

t enper at ur es? FEFuicrBYERbIo e PEBESETIRFEBACt FBRSPEAIThE OFBESP B¢ Without

drying bel ow narmal final product noisture |levels, i.e, about 7$ in a Cased
Leaf Dryer, ‘f?fglegﬁflﬁyr‘b'r"f?&u&f’ RO & P BB T ST 68uERF ont WicPRoBE Frt her

wetting. The Burley tobacc dvant ageousl y_undergo pretreatnent prior
to pressuri s&d dr iix‘ﬁ@,m?’. e&etn%érg?%g%oé%a%cf’nmb\%f c'ﬂheﬁ"r gjetr afHeR?2 11 ti‘Jg

heat ed at anbi.ent _pressur.e. Thi eati.ng i s optional and inproves the
penetration %?lsttﬁ%gBu? Yo gég%b}lc?urffﬁg n%ﬁ‘esté“rﬁnﬁga%?urceasgﬁg }s{?%écecs. The

heati ng may &f‘od@:%lﬂise\’ i@élgg)n{ ctingsihe tobacco with steam The
of t

t enperat ure e preneated tobacco 1s preferably in the range of 50C to

100C and may be iyg the J@AN0E, OF 4606 109706k s Miipakenl ng. gry, be achi gyed by
i ntroducing water into the tobacco to provide a tobaccCo nolsture content of

45~, for exgpplLn-TBeaWahLfirsS ok the LoLAxofa steamer seamat opised water
droplets. It may be desirablé to in addition or in the alternative add

casing to thedBupbey: 1.abagtq - GaskNYsr & Dl AV sianed: t oud Sprove
the flavour and aronma of tobacco. Casing 22 March 2004 s solution may be
i ntroduced as part of the noistening water, preferably as droplets atom sed
in steam A cooling step nmay be carried out after the pressurised process
to | ower the tenperature of the tobacco and thereby avoid cooling by
evaporation of water. Cooling may be achieved by introducing tenpered air
into the tobacco stream It is preferable that the product has a
tenperature of from50C to 60C on exit fromthe cooling stage.




The present invention further provides a snoking material the product of

t he above process. The present invention further provides a snoking article
conprising a filter elenent attached to a snoking material rod wapped in a
wr apper, the rod conprising Burley tobacco material processed according to
the invention. The snoking article may conprise up to 100s of Burley

t obacco processed according to the invention. The present invention further
provi des a processed Burley snoking material exhibiting a i Maighdeed
character than processed Burley produced by a cased |eaf dryer) the snoking
mat eri al having one or nore increased coéoa, caranellic, burnt sugar or
‘nutty/roasted attri butes) as descri bed herein. Preferably processed Burley
smoking materifl.fgs & YLl teanilpadihl anenh gatangllde ehl bl

conpared with a control material treated in a conventional cas I'eaf dryer

(see Table 11) ... r2dudBreR 2004..9 0h8e;treatment process described above may
al so be used for other types of tobacco to reduce the bulk density thereof

and confer favourahtepsenser vishatasher kst befrrddie NELR8AREs! AVENIQ0:
further provides a process for treating tobacco stemor flue-cured | am na
tobacco in a fyressuti sedatindereueoBPr tsbardchaat iangu-heyspem&sihbuesgared

| am na to a tobacco tenperature up to 120C at a pressure which is in the
range of 0.2%t4 Bearevabsdl upecsiilneanoiwiithe centest ofint heribabace®abebng
mai nt ai ned above 10~ during the process, and the noisture content of the

t obacco exititeypehetweydribei aghignedt er thaigHd~ mdistoréeletoritenpt OVirde a
filling power inprovenent conpared with conventional stemor fluecured

| ami na pr ocedsicther Thebawisateopst®Emrer iftbuevaurdd |fammanics dfechrionmtoit he
dryer through a feed inlet directly into a flow of superheated steam which
is set at a t¥Wpdlareneingt ceBRORILIOEC. high ovelmccohapistierd rivoriisonsemy be
easily understood and readily carried into effect, reference will now be
nmade, by way WPrek8fpPelavo tPRRCHR fFtakfaPreditietniatgs Reidwine ioenghith:
Figure 1 shows .a djagram of a pneunatically conveyed closed ring dryer
suitable for ﬁﬁiéaPiF 5c ESFHL EROBESTHY 1PRe present invention. Figure 2

shows a graph depj.cting the dryi ng of bacco_and highlighting the critical
noi st ure cont ent %?et833%%8i p¥?ﬁgﬁhr3%ﬂ?ﬁb4t?% ﬁ?ﬁﬁgﬁﬁﬁggho EBRbE¥ i sons

bet ween kno r.ving. et hods for t Raolled Stem (CRS) and the present

dryi g met hod PR TR e d e R et Oren e TEPfhb 01 UhEes:
represent the, mynj i p j resse cLfic

Vo e ( V- ant/ of ht PEaE et e onronty (FELLES, bEHCREVERGHoRREE )
obt ai ned overcdoheal ange.of, cendi tinscsedglned he cexpgri wepts. Fhgure 4
shows conpari sons between known drying nethods and the inventive drylng

met hod for Flrdeseuredih aBbparatthesiaRscolusing tepr @seRknfi Br-AbER ANy aaxi mum
expansi on val ues (Conpressed Specific Volume (CSV:cnB/g) at 14% noi sture
cont ent ( Hear somrl ey etodéalcat ichRSbe HIM)9d aliidivradteqeint b rm@esef seaqsdi tions
used in the experinents. Figure 5 is a graph show ng the expansion of

Burl ey | am nact ebdesiredurprnguttoastiisngrby Thies griesens priderss aompared to a
known process. The two colums for the inventive process represent m ni mum
and nmaxi num wabgessioigt diimed ower uthé harrge ofhecgrdint i'Busl ays ad-dcest ey
experinments gsee Table 6). Figures 6 to 10 show the results of

i nvesti gati ordPENt dRERE af ondliend PEPastmdof suberdd aflbbacwdy FBguiey 6
shows the Principal Conponent Analysis (PCA) of sensory data fromtobacco
sanpl es showfoPACI&b| et hefihbale i s2af + Hd ic6Baso cahnpres. raf edt$™romar oma
characteristics by an expert panel of eval uators. 22 March 2004 11 Figure
7 shows the I8RdMfgPRrEE dlhe deliri BEOF tof 1pKEP AT crpatl ConpBneht

anal ysis. Fiqure. 8 shows aroma profiles for Burley |amna tobacco treated
under the con@ftt erf?bg&ﬁ?\’lﬁ’@dl nPHARSE B Fi %\ €°8F shows aroma profiles
for Flue-cured | api na tqbacco. Fkﬁgre 10, shows arona profiles for

Cut
Rol | ed Expanded Stem® FBi'§ar 8" 1°5F5wSt GPF PTSRASGr 1BYoriiod & &Fgatttes
i Si 1QQ9 | am di t i ti . S99113
T The cont r MEoTEtEIR 10 B T e B sty ERBRrE 0" Shovs
hecor di g to TRat Lhy e ShORES T« R o FLBR DY nrefa ATHaBBRE S oo

according to the i1'nventi is the c rol "an a

processed at HP, ST. EXAMPLE 1 Sanpl es of Burley |am na were cased and
conditioned to a




noi sture content of 35% by conventional neans and fed through a pressure
tight feed inlet 4 into a pneumatically conveyed cl osed | oop dryer 2 (see
Figure 1). The conditions for the pressurised drying treatnment of each
sanple within the pneumatically conveyed cl osed | oop dryer 2 are shown in
Tabl e 6. 22 March 2004 12 Each Hurl ey sanpl e was conveyed through the
dryer using pressurised superheated steam 6. Flow rates of the sanples
t hrough the dryer ranged from 242 to 325 Kg/h dry solidszﬂz%ﬁ@%@£3@§4of
from1l.41 to 3.69 Bar abs. The flow rate and pressure of the steam used for
each sanple are shown in Table 6. Conveydnce by the superheated steam

rai sed the tenperature of the product to about 11DC to 140C for the
pressures testsdriSanpl esuvete subbested padhese copdithons fep ashort
residence tinme ('ST') of 7-B seconds or a long residence tinme ('LT") of 15
seconds. The sampkecwas separated fromthe steamusing a cyclone 8 and

di scharged fromthe dryer 2 through a pressure tight outlet 10. The final
cut Burley productitacki aved sasusthel5%nhocd 786 nbhstpeenthenexpains @a of

t he product was then neasured and its arona characteristics were assessed.
The expansi onpmivitihe Burkeystédnm Barldet weethcd® andiadly ispicatad ate@mian
Table 6 and is shown in Figure 5. It can be seen that the expansion

achi eved by tdimrpresenttigmocessthicgitcovipar akké tiord hatidacivreved byasdimewn
processes. The main benefit of this process, however, lies in the

modi fi cati onsmatgxiRé- aroma and/ or taste and flavour of the processed Burl ey
| am na, as described bel ow. 22 March 2004 13 EXAMPLE 2 The aronmm
characteristics ofPeheIBEePey FBREIY sBAPY e sof 2 Prmpgees 1 ofer ereddagsed by
an expert panel of evaluators (see Table 1). Sanples (approx. Sg) of
treated tobactFlf¥r etFRaEERd 'h B3BUALeY| Htaceseibs Wit R: sriddserincess| i ds
lined with 185mm x 245 mm pl asti c_food bags which overl apped the sides of
the cont ai ner®°™Pf&SprddiRA "RePEr 1 deftdPPFEd by & RydeWBCERRS W tiiEebag
overlap after. the lid had been .placed on the tub, Sufficjent tubs were

prepared to ensu? ePERETVEAEH WHS T8 BT  nd gt e “PARFFY Wb RS EE5F s °LOx der
of presentati 0 Q%L%p% daovgg §&p'e tc.the p qgu%5§éwg e ssed for
arona by renﬁ@%ngaﬁﬁe ﬁias?ic FrePsan H%Té}ng fﬁeE%on al er%c %%i%Posthe
nose. The PragducLecuple f AhendlkdicORELILAUS S EAL Coih bk, Al bLbuUt s,
nanely; aroma intensity, green/grassy) hay-like, nusty/earthy, woody,

nutty/roast edraibebhefaLasRl | 165 %_ﬁﬂ?' kihe, Lheeakal @h80G3R moisture
fruity/fernented, acidic/rancid, animal and ammoni acal. The results were

plotted as ancitend §f ofid @ubosy Bulda@¥ot &bRGee theatest dANGRE ny aftQusdryi ng
conditions (Figure 81. It. can be seen that the pressurised drying process
results in nmaHeed 10Bangrs bhchdcal/@F8 taBoE ash&r ESdvais Qfharhec&tlidieys
tobacco. There is a large increase in favourable arona characteristics such
as cocoa, carcfrglhusc tardtbdr Btrbayr amtacco bearvguastemdd houtbedtyel moease in
negative aroma attri butes. 22 March 2004 14 This increase is nore marked
as the pressuc@spedt he treat ment increases. EXAVPLE 3 The present process
can al so be used to treat uncased Burley tobacco in accordance with the
sane general procBssferpidyprtdet prgeaent igapebtomukipt Tl RornBurdeicallami na

Wi t hout casing by omtting the casing solution at the noistening stage of

t he pre-treatif@NeYedHe ogeendoeR thYBtt es were nmeasured in the sane way as in
Exanpl e 2. EXAMPLE 4 Uncut whole | eaf Burley was al so cased and treated by
a sinilar processPFefeqrklydesesTHdder ofURARNEBEPH e§t 230bdEC NP afPHEYIERI
accordance mﬂ%@ t he sane general process. The aroma attributes were
measured in t gﬁ%%?%wﬂfdgﬁmExanple 2. EXAMPLE 5 Other types of tobacco can

al so be treated usjing this _process. to expand the tobacco and alter the
ar oma characteris??cg? é%ﬁﬁgﬁgb 1 E¥%%-Eﬁ?e8ufgﬁ¥n5°9%ﬁ%9cﬁ?%%'b%iﬁ t he

present proc as shown in Tahle 7A).. The Flue-cured | ani na was
pre-treated Sﬁ%F%%Saﬁain%ﬁF%ﬁ” %ﬁgan %f%fq%bi§#ﬁr§u5§%ﬁeﬁégﬁﬂcouﬁaYob§3g and
dried using RIS SHEES- UB tcoesss'iZl Barasabzs.ﬁ)l lEI:%ren'rerItble n%)ipagéli‘l%n Otf:réah:%ent

Fl ue-cured | am na using Thi%s prgbess conpared to known processes 1S Shown
in Figure 4-pro%g Q%fph 2004 15 Two pneunmatically conveyed dryers
commercially avai labl e were used: Dickinson (HXD), Hauni (HDT) and the
pneumati cal ly conveyed cl osed | oop dryer of the present invention. The
Hauni (HDT) and Di ckinson (HXD) systens are very- simlar) operating at

cl ose to atnospheric pressure. The Hauni apparatus uses superheated steam
gi vi ng hi gher expansion than the Di ckinson system Product tenperatures
during the drying process reach 80 - 1DOC in both Hauni and D cki nson
dryers. The present process produces the nost highly expanded product, with
up to 17% increase in fill value over the present |am na process. EXAMPLE 6




22 March 2004 16 EXAMPLE 7 Aroma eval uation was carried out using an expert
panel of evaluators as descri bed above on sanples of Flue-cured | am na and
Cut Rolled Stem which had been treated either with the present process or
known drying processes (see Table 1). Aroma profiles were plotted for

sanpl es of Flue-cured | amna and Cut Rolled Stem which had been treated by
the present process under a variety of conditions (Figures 9 and 10). Snall
fl avour changes are apparent for Flue-cured |amna and Cut R&MearchSt@ig
conpared to the control materials. EXAMPLE 8 Principal Conponent Analysis
(PCA) of all the aronma eval uati on experigrents was undertaken. The first two
di nmensi ons of the Principal Conponent Analysis, which accounted for 33.4e
and 15.70 of the total variance were selected. Figure 6 shows that the
sanpl es were di s¢Pfmi S aFePRfthe UFPEstini ridissi BResmEdrdi ngPuaseshei r
typical Burley notes (animal, amoniacal), nusty and acidic aromas, and
accor di ng topl%larf(?irF‘bg’F 85, A0 BEYE IRIEEYTS RN PECEhE Wur RESEeRRRAE | ¢
notes. Pri ngi'agﬁal Com Jonent d2 was nai nl}é d%err{i ned by the hay-Ilike notes on
the one handand™t H& it 6551 15/°6F "PRE BFEHE)Her mith &F fMaFer y 28fd My

chocol at e/ cogna ot,her ng., The first factorial map of the sanples
exhibits a t%%ndggfﬁg;f‘tlfsflgr“i ncgﬁo%yt ﬁ%l?}(l)tbé%c%g%atr?p %&SCaccor di ng to the

t obacco type (wh Fi; i i o Eigure .7) h 22
March 2004 m tobgggohggﬁrrtie)l %sd%rrggg% ?&)gl téolj(;:% i %gﬂna%;égd lél SH% ?ﬁgy%ljlrﬁétedaxi S
and were chanaclesi S&d, byeSt1ONGhani Mlge apFON@RGAl ,acigd.g/ rapngi d;and
musty/ earthy notes. After processing the Burley tobacco, the sanples are
nmoved t owar dedvaheabefdsigaabowd ddve . map, indicating the production of nore
woody, nutty/roasted, caranellic, burnt caranellic, grassy/green notes.
Among the ot her Bobbgeosarpbedsstuadi efo the: diSeri FnpatdgiOn | SrdLsse
evident. Sanples from Flue-cured | am na and CRS types tend to be regrouped
in the sane paht deetheniep, dpredulti ngna rangeoef osi Buparheaartedasrbdih Wt h
variable intensities according to the process, the process conditions and

t he tobacco 1higé usert Foereseampire, oSasl°€ 10 W Mgercei ved to produce a
nore i ntense chocol ate aroma) while sanples 22 and 25 were perceived to be
more fruity/fer mBREERFIN Yc AP actReLheERANPEESam The pesal temmdratheet wh- f act or
ANOVA (Analysis of Variance), perfornmed in order to detect significant

di ff er ences & weBh TUFac BT yRie crehbiis? 3P ey P8y fdeeantijudge tBEf ect
(Tabl e 8). The disagreenent between judges is commonly encountered in
sensory analpyrseiSEmé%g:O@gﬁtb‘én%)fﬁ’l altﬁlé%f%’y TEREITME% PR Witdd&RAdi f f er ences
in the use of the.i ntensi Ly, sical es. Tglete%.mtg_‘a conpari so est was

n [ tipl
h 2 iang SHEPT CARt SEYTH oRERERS=Bet vieen

applied on the thi T een atiributes Show ng

t obacco type,e C S are reported in Table 8. 22 March 2004
18 The Burl 21;1 %%%a%%oerggﬁf%)?t%ftaﬁhe nost different sensory characteristics
conpared with the,CR am pa paktion,sa S. out p t wo.
factors ANOVA shows 3%&;55%% f%gr?'td jﬁ%ggpﬂé fesé%Q?Tat# eueg, %flr(?‘,angi). As
al ready repafempdratieseelteghssar ot focoNPPIARd: Jo,nof . aff qghothe

bet ween product difference. Concerning the Burley tobacco sanples, the
intensity, amdmabs@and-edabapn} ldeCc1akéy itust-es showed a significant between
sanples effect (Table 11). It was due to a higher average score of sanples
27 and 34 conpar e witiert he sarpkesbidf,o@atdd, a83padkuzésand 24om29 and 30
respectively on the aroma intensity attribute. The ani mal aroma devel oped
by the sanpltes 2Bandbzelwes, spgrichebant kijotess Bat esiseitulan anbhatoteund in
the sanples 32, 33, 35 and 26, 28, 31, 32, 33, 34 and 35. Sanples 26 and 35
wer e percei PEELsrmiY ilcahlt yrarwssotat aivel’l Ber tdtawlesaapl es 27, 28, 29 and 30
and 28 respectively. Significant differences were detected between CRS
sanpl es on two at®? iMsiessreinendirey Hivl tpbassy/mreds €Table 3p. 3Akcor di ng
to multiple conparison test) the sanples 11, 6, 5 and 2 were perceived to
produce hi gffEPeEFHiR Pht BR%i LPPthafCitiei*S§arfsiné§nt 8hd the Sakpfes andand 2
present ed hi qhei grass /green aroma jntensity than 10 and 6) this |ast
sampl e bei nd A $ " FISGNFEI CHRY ERFHEEht from the control (sanple 1). 22
March 2004 19 Wthin tobacco sanples of |amna type, no significant

di fference was perceived (Table 10), suggesting that the aroma produced by
the lam na type sanples was sinml|lar whatever the treatnent and conditions
used. EXAMPLE 10 Sensory evaluation (full flavour profiling) of snoked
cigarettes containing 100 of Burley processed |lam na was carried out. Each
snoke 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 | amna were
nore bal anced (significantly increased) and harnonious with | ess harshness

N 1 -, = - - Y B ~ 1 I T o




22 March 2004 zo control. The two batches of cut rolled expanded stem
(ORES) were shown to produce | ess dense (up to 4% actual wei ght saving,
with potential for up to 7% wei ght saving) and therefore provided cheaper
cigarettes with simlar physical characteristics and an inproved or

equi val ent taste. EXAMPLE 12 Fl ue-cured | am na tobacco treated by the
present process was bl ended with unexpanded (conventional) cut rolled stem
(80:20). Cigarettes were made with this blend and conpared 22 Marsh@dRér ol
cigarette of the sanme physical characteristics. The characteristics of
these cigarettes are shown in Tables 4 &nd 5. The puff nunber is reduced in
cigarettes containing the expanded |am na. A significant decrease in
density (up to 15%% vesidmhservede Jhefie iEnriber eded®@o atpehentiatarLduction
in blend cost. Lamina treated with the present process was also found to
alter the fleuguraofird hendi gesstires.may 22 Mafcrh 2004 z4 FABLIME, Sadw e
CodeTobacco TypeDescripti onlCRS (Cut Rolled Stem) CRS Control (Rotary

Dryer) 2CRES ¥GiterRolY €l & padndedeosiemORESrtowe Pidssur ¢ i@ 388y nbe. 7-BT
(Trial 1)3CRES Medium Pressure @33% mc. ST (Trial 2)4CRES Hi gh Pressure @
33% mc. ST feRangde 3)SCRESTHI ghs FIssuE em@uE%hn ¢5 STcqid .aRed) $GRES

Medi um Pressure @45% mc. LT iTrial 10)7D ckinson A8Di cki nson B9Hauni 8.5
bar 43% m c. t’(“‘Frioél the 1pRansCe Shbake 38R ¢ili TReREND O HHauRPS'SE ishr 38%
mc. (Trial 2b)12Flue-cured | amna portion (Blend 1)Lam na Control (Rotary
dryer) 13Lanmi NP Bresirs PR RARITSr (Trial 5) 14Lani na Medi um Pressure

@33% mc. ST (Trj 15Lam na . Hi gh Pres 33%mc. ST (Trial

6) 16Lani na Low PF Esﬁ?% RB209% MED §?p€*f?‘f%é %5 LR dd aPgRY br 858tie @ 33%
mc. LT (Tri %BL?m na D| cki WNSQ LEDSC - 9Lam nad [%hckl on. LED
10020Lami na un| 28% m'¢. (hllr% yoATeY Sve- vet onepgand then S?Pﬁ]ég red.

_m_._c¢__.___  (_I__r__1_a_ _ ~~23Lam na Low

Pressur e @23% rrh@teLSTeéggm&ﬁ Nbprleurmng’rsec%ﬁur ecc@t%w) B ¢ dn% %ﬁyaé@a Hi gh
Pressure @35% mc. LT26Burl ey Lam naBurl ey~COntrol (Cased Lea

Dryer) 27Bur | £)% L @WePL8sS Uh&: @:30% 8 Centl; T28BUBL X Mpcuamy, PESSS Ul 6 @30%
mc. LT29Burley H gh Pressure @30% mc. LT30Burley H gh Pressure @ 30%
m c. ST31Burimy, Hanai 28%pPeCerdblly aha®) 32 33Bur.l ey tmen naBuekey &g tcasi ng
Burl ey standard casi ng34Burl ey casing a35Burley casing b mc. : noisture
content LT/ Slevpekrangfsaoin tesidigreeisiire the22alMp oIt 2004 g 1HABLE 2
Control (99086) CRES1 (99088) CRES2 (99090)tar/nic

(rmg/ cig) 6. 8/0. 616n020iBLen6L0. &3 plrfromuamnteyr 8i)&ehaobhacitness e9$708079end

| oss (ng/end)1.21.81. 7density (g/1)230216219(target) (224)(214)(219)w .

savi ng (%-3"—.1'652.‘33(3?9.?@@{ Ymay( @_15?(2@55)1t 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 more 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 cut. 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 also releases ammonia from the




TABLE 3 Control (99086)CRES1 (99088) CRES2 (99090) HOV/ KF
(9913.9/11.913.4/11.514.2/12.2Density

(g/1)specification224214219f ound230216219Ds (equal softness)229209208Bp
(equal pressure drop)223207216De (equal end | o0ss) 195196197 22 March 2004
23 TABLE 4 Control (99082)10%$ reduction (99084) 14~ reduction (99085)tar/nic
(nmg/cig)1l.2/1.0010.5/0.8210.9/0. 84puff nunber 8. 07. 27. Ohar dness

(% 797879end | oss (ng/ end) 2. 14. 42. 4density 22 March 2004
(g/1)223197197(target) (220)(200) (190)wm . saving (% -1010(target) (10)(14)
TABLE 5 Control (99082)10~ reduction (99084)14% ' reduction (99085) HOV/ KF
(9913.3/11.513.2/11.412.B/10.9Densi ty ‘
(g/1)specifi i 0n220200190f und%@S §7197E8224203204 228206210De206199186
TABLE 6 CSVoagreaelr a rnggeﬁ?g 5t 0% tOnREgTEeVGY 8t B X fak§ioh Wit

149<0. 81>3. 1 a T (; tezMi.sture% c .

over Bur | eyHO\g/Eg?lga%%%%aﬁggﬁduatlg?% (%alw%rlgﬂlah( BNV Sont T of%'ﬁl}tr&%??%q 6. 26.7
320BLow Pres 651,34 41242 42121586, 5% Um | T =~ ~ .7 6.6
S0 naa o wa B4RE CbndlRke, 4 AR MY e R P8l Thore "xbEELP

LTH!gh6.56.8392§§E§ﬁ@9%%§1§@§@%¥5§ %%6g40§£$§5§&U&ﬁra§§@@Qroma compounds .
LTH gh6. 47. 6342603. 6022417924610. 517B3. 2Pressure 35%n ST i N NNC/ NO

O Because the higher temperatures required for the toasting
reactions can be obtained without drying below normal final
product moisture levels, i.e. about 7% in a Cased Leaf Dryer,
the Burley product can be used 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 tobacco 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 woisture 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 tobacce. Casing




TABLE 7A

Fl ue- Cur edCSV%4r essur ePr essur ePeedCyel oaeRg/ hr Moi st Exi t Expansi onLasi na

19%<0. 81>3. 15RPaHar Tenp. Tenp. (d) Met er Moi st ur e% over ( Bl end

1) HOvammm( Gauge) (absol ute)t' C) (C) Thr oughDUt | eHOVcont r ol Cont r ol 5- 35. 33414%.0

w Pressureb. 85.448191. 14245163118. 212. 315%9%) 33%n

STHi gh5. 84. 1452713. 7125417748010. 516%9%°r essur e33%n

STMedi unb. 26. 5261 572. 5723016127012. 615%4.7%°r essur e33%n STLaz March 2004

Pressure6. 04. 936111. 1119513816811. 215%41.3% 20%n

STHi gh5. 45. 6321832. 0321B154nall. 7169R9%Fressur e33%m LTFI ue- Cur ed(Bl end

2) COnCr ol 5. 2Medi unb. 96. 6351312. 3122717221011. S199%2%°r essure OB5%n

STHi gh5. 59. 5282563156239 1301921349306 r essur 85048 Sloldt@Wing water,

Pressureb. 95. 145201. 2021614519810. 515%43%5 23%n ST NN fl1 C7 N O O TABLE

7H CSV984°r esste ERied g U € keeg Oyt oneimCgehr Hoisskebxi t Expenal on

14%<0. B1>3. 151 CPaHar Tenp. Tenp. (da) Met or Hoi at ur e~6 over CRSHOvaa0. s( Cav

e) (absol ute) (' C) @ CrThrvaghpart (MHA¥C adtrrekContiz oh Bt 23, A Ik Heowi sed

Pzesaur e6. 92. 251301. 326719072. 412. 117%4.1%33%n

STMedi unv. 22PISBEFI L0198, FEPPIBHEGYRLesdhgr 638%yce and thereby

STHi gh7. 12. 6511922. 922721921 8010. 412%.5%°r essur eB33%n .

STHi gh7. 62. 7593642835170 651, MR 80P S e¥WpBSYn  Cooling may be

STMedi unv7. 42601612. 61249177721219%9%°r essured5%n LT NmN NLUn N OO A

22 March ZOOﬁCW"‘?ﬂBEE‘ BTG S| F?‘I‘RFIKFQI @S 3559ctRR PRATR BEYEIes of

the two-fact ANOVA cco. typ n dge). for thirteen aro ttributes
PE ThrBE 1maG0 Cr bocnt et s 5 s Zah F oy 2By Frem

and across t acco ypes

Attri but eTobacge can
Teat | nt ensi t%*(g*téygi dﬁg-‘c%%fagc% RS SV RAT ST ATS % % %+ * 321 Ani mal ** **** 321B

urnt sent invention furthe rovide smoki erial

caranel | i cns***Car angﬁal cx* #4¥ 31 3Chocol at ef Cocoanst+* % Far men ge(T/aIErw tyns***G

rassy/Geenn,g**’éJ@ Yinkt kenshs* Mist {glgg ELRy*****321Nut ty/ Roast ed***** 123
-Wody* ***123 0.05 **P<0.01 ***P<0. 001 Tobacco types within an attribute

underlined differgat byedidd emaeeosdli gt rt BeoUNCAN TaslkinB<Qr09d1e 22
March 2004 zs TABLE 9: Probability val ues associated with F values of the
t wof act or ANEMPHiEREyt abaricersamphaes andaprhslge)o 06mbhikd aet «ah 88rod
attributes and across the 35 associations. At Tobacco Judges Duncan Test

I ntensity***#rdfpe@ Si2 & 4wOapd®e3 lthe rod comprising Burley tobacco

7Aci di ¢/ Ranci dns*** Anmoni acns*** Ani mal ns*** Bur nt

car anel | i cnshat@dranetdorsst* aGhootingt e COECAmsEhE Fgr.nent ed/ Frui tyns*** G as
sy/Geen**** 4 21511 97 B3 10

6Hay- | i kens*** Mudty/ Eackhpas 2t Nedt et yPROaSEEHSe UpH 0dy ns8e% sP<gudbey
**P<0. 01 ***P<0. 001 Tobacco types within an attribute underli ned
differently BPRFER EE%‘E)‘?%ﬁeﬁgaF%O’Eq‘félgDEﬂc'éFﬁ tHEYENE PRD. 05) . 22 March 2004
29 TABLE 10: Probability values associated with F values of the two-factor
ANOVA (| ani na toB?;E‘SCBI'%%erP&I eSVaRE U dYeT PF BRIt ife8eR BFOTRESSC: PHBLR%S "and
across the 35 %lsom at.i ons

ORI peRITTEST ntBIEPEFHES » PACTH &/ BBATT Hhs FRABATHST ab™ * * Ani m

Attribut eTob3l
al ns***Bur nt

caranel | i cns?* A EEP TPl tHs WGNSEd) BY of COLRERs * 3 F i Sht e §PEr GTESHS «+ o as
sy/ Greenns**x Kk kK ok t YiNS** * Y/ Roastedns***Wo * ok
*P<0. 05 **P<0.0 l"?; EQ% %% éégg%té&gl%é’e% (%n man’ a gy%ujtlelcun ertl ned
differently didferageordingstoathe Lupcan Jt %%t dég’iﬂib%) heref?, MAr-Ch 2004

30 TABLfi 11: Probability val ues associate val ues of the two-factor
ANOVA (Burl ey tobacgoroanipl @scandsdédldgr)-1Eor gl%ﬂr%en QIR at t pibutes and
across the 35 associations. Attribute Tobacco Judges DuUncan Test

I ntensi ty***3242930318b26283332nt caramellic attribute compared with a

34Aci di ¢/ Ranci dns*** Ammoni acns*** Ani mal ****353332312834263027 29Bur nt

car anel | i cns&dritGat amalcker¢it * ¢ 283FM0 2313432333 ional cased leaf dryer
26Chocol at e/ Cocoans***Fer nent edJFrui tyns***G assy/ G eenns***Hay- | i kens*** M
st y/ Ear t hynst#ea\raby¢ Roaist edns* * * Whodyns* * *




*P<0.05 **P<0.01 ***P<0. 001 Tobacco types within an attribute underlined
differently differ according to the Duncan test (P<O0.05). 22 March 2004
31 TABLE 12 Attribute Key Due to the |lack of space around the circunference
of the flavour wheel nmany of the sensory attribute names have been
abbreviated to inprove visibility. Belowis a table of descriptions for the
abbrevi ati ons. Abbre- viationDescriptionAbbre-

vi ati onDescri pti onsmanpAnpl i tude - Aronasweet Sweet Tast edpadphiasch £00é -
Dry PuffbitterBitter TasteatanpAnplitude - Aftertastenetal Metallic

Tast eanpAnpl i t udesour Sour Tast ehay greenHay Greensalty nosel Salty Taste
Nose IrritationherbHerbal mouthl Mouth IrritationflorFloralthrl Throat

Irritationfrui tFrLgli tytogl Tongue lrritationnuttyNuttygenl General Overall
Irritationspi cySpirdy dryBr Jies stussayfo 085 bt aehp@hSteureH@ Ifes ReartsfEar t hy/ F

Or est dust yDust y/ ranci dRanci dcl oyCl oyi ngani mal Anj nal / Sweat yi npact | npactf a
ecal Faecal | i ??{i%%éfr gﬁg?%a?]grf‘é’l%laf’ i b%ﬁ_ néggr%@f %ﬁﬁ&ﬁ}éagﬁ%ﬁoﬁast ed
Chocol at e/ COZCRf Wl |-.f.b | | s..Fl u L

Bal ancesnoky Snoky nafﬁ%o%ﬁrrﬁgg%tsaeﬁséﬁrér@%x?aézgﬁﬁ%sé% 1armi onAnmoni acal

~of f O f - Fl avour megived) cal.eddraweas e..0f n hql e &f
Getting Snokefl ueFl ugﬂf hi ckThi ckness/z%ng%@%ée%si&)?ggg{g%Agdg%%%@é £

Fl avour bur | eyBudeubl essiRlcendedlor ber i enlalbured? Maieh 209432 TABLE 13
Mean Scores and F ratios Control HP/ LTHP/ STF
' $99113S991185004 568k | afp®t | botga82:i35B3e8b83y 748 56t Eh obal 511464426 253. 78
*Spi cy48. 7140. 6742. 4811. 19xChocol at e/ Cocoa3. 217. 9011. 775: 88* Snoky
- 70. 3868. 2162ard3m 50F Tar kyb8cd36Znmerat 654 0ug 5 tAmmpticac alt3la 3324s40Q24. 044. 5
9*Hur | ey76. 9268. 9267. 736. 48*Bitter Taste66.4260. 0654.177. 17* Thr oat
Irritati on89wlbG7E6. 65781 2919, ddridGe el af . Bva@r ddr absolute, the moisture
Irritation89.337H. 6377.1014. 38*1 npact 91. 8180. 5879. 9219. 47*Fl avour
Bal ance66. 888 TFEFF4 260812 3t pa AN E3 nd 7 P31 65¥eZ] BRoYo* 1f% (Qubig X h22) =
3.44 F (0.01; 2,22) = 5.72 xdenotes significance at p=0.05 22 March 2004
33 CLAI M5 1.PRG%55cedBdofhe reaitSthge BaPPesnt obfacde divibpcrna axBukriceythe
processing |line, said process conprising heating Burley tobacco in a Buzley
processi ng | #RHET PA"Er 888aT5S dd'3ndifat ilEaldrieE o ke PEAY 40 s2dt i bidpadr yer
to a tobacco tenperature of 120C or nore  at ayres,sure which is in the
range of o. 287G 7 BHCVABELE ufE™PRIRE bitSt uFRRVEUHPEAL GESPhETBUNIYSY
t obacco bei n(%ur% ntai ned agove 10& during the process, and the noisture

e Bu

content of t rf}"&/naf Sbacca ™ exi ti ng the system being greater than 10-~,

the residence tiggeofobhe Burlay 40barco L8 qualed tiemeratine and

pressure being fromb5 to 25 secon e arona an aste and flavour

charact er! stéf2:Oknt Bih f @3L8% By aY LobAPGa-BeLNE Al AT edpLendneane. More
toasted. 2. A'process according to Claim1, ereln pressuri ged steamis
the conveyi ngardwdiy NG BB AMa 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:
Figuzge 1 shows a diagram of a pneumatically conveyed
closed ring dryer suitable for use in procésses embodying the
present invention.

Figure 2 shows a graph depicting the drying of tobacco

and highlighting the critical moisture content of tobacco.



3. A process according to Clainms 1 or 2, wherein said Burley tobacco used
in the process is pre-cut. 4. A process according to Cainms 1 or 2, wherein
said Burley tobacco is cue after processing. 5. A process according to any
one of the preceding clains, wherein said Burley tobacco used in said
process has an input noisture content above 20% 6. A process according to
Claim5) wherein said surley tobacco has an input noisture content of 25%
or nore. 22 March 2004 34 ~, A process according to O ai m2 Marar 2004 sai d
Burl ey tobacco has an input npoisture content of 30~ or nore. B. A process
according to aim7, wherein said Burley®tobacco has an input noisture
content of up to 455. 9. A process according to any one of the preceding
clainms, wherein tepperatur endifs tdenphehastd bhetveent Mokangey ohy 204k sl oDc.
10. A process according to Caim9, wherein the input tenperature of the

t obacco i s abte GACRcIled ASpenCeSEs)acont dileg dresany angief thdrhddr geedi ng
clains, wherein said Burley tobacco is fed into the dryer through a feed

i nl et directl|guti Rodled fExpandéd ssiper HERESD. stheamwehtchunrss atepassenpenat ur e
of 200C to 30DC. 12. A process according to Caim1ll, wherein said

super heat ed stigamuns Ftd amaenper aegpaEnoforn? 200 wrs nifempiSised pEpoEdsc
according to Claim1ll, wherein said superheated steamis at a tenperature
of 230C, or rMslame14(CN grdle)ss accdtdi mgisbuesmy content tligapretedivieg
clains, wherein said tobacco is heated to a product tenperature of at |east
130C. 15. A ptuéédtesic Vi ngPtd "elaPhe £ havérer nos fiPdishaee dises Reat ed
to a product tenperature of at |east 140C. 16. A process according t0 any
one of the pred€effPyr c18itfs) wherein said dryer is operated at pressures of
froml to 6 Har apsol ut e, 22 March 2004 35 17. A process according to

d ai m 16, wherei n" 885 dt y&ICYSs W@Pﬁf%ﬂ‘satbe&r‘”@%u?{ggméf htvR B Eigrls

absol ute. 18. ocess according to alm 17, wherein said dryer is :
operated at ﬁrnleés%?elsmfer?%tlﬁeé rang QF%O% :)Tgog géVeé%‘éroq%fl@FIIT@Z %‘eprt(‘ﬁ’ffess
according to ayeg0e olotlenpr eqaging, ol Alde nIASLE! N LhgaL £5] denge Li me of
said Burley tobacco a RI%vat ed tenperature and- pressur@ P& 1n the range of

7 1o 15 secon@gmplsschy prs@@%éi%iqm&@im@g tesH &lpyl 9. awhe&%w,lﬁémum

residence tinme is 7-8 seconds. process according to aim19, wherein

sai d resi denG@nkkAB(HhrkBnSE6ONTGo1a22 14 PHOHGS HIREGAELI Bt Or@NY-2088 Of
t he preceding clains, wherein the exit noisture content of said Burley

t obacco i s fr@MedfditG ote% s&8.irAtpe0sassiaeses ding to Caim 22, content of
said tobacco is 14%to 24. A process according to any one wherein in
addition to an chetqnteer s stikcsg gaaph Hahbeynd obnwhexgansifie eXi teurmist ure
16% of the preceding clains, inprovenent in sensory acco is expanded by 7%
or nore. 25. lampracedmcgocduding toasCiag my24hewheesint gaiodeBar t@ypatrebacco

i s expanded by 10~ or nore. 26. A process according to Caim25, wherein

sai d Burl ey ttebackpovs pngseadedThy WBY%asdumas efor 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 Freated tobacco.

Figure 6 shows the Principal Component Analysis (PCA) of
sensory data from tobacco samples shown in Tabkle 1, which
lists the tobacco samples rated for aroma characteristics by

an expert panel of evaluators. .




22 March 2004 36 27. A process according to any one o the preceding cl ai ns)
wherein said Burley tobacco is heated at anbient pressure to a tenperature
in the range of 60C to 70C before said process. 28. A process according to
any one of the preceding clains) wherein one or nore casing materials is
added to said Burley tobacco. 29. A snoking article conprising a filter
el enrent attached to a snoking material rod wapped in a wap the rod
conprising Burley tobacco processed according to any one of 2%“&&!@@ 20043,
30. A processed Burley snoking material exhibiting a nore toasted character
t han processed Burley produced by a casedil eaf dryer, the aroma profiles o
whi ch snoking material having one or nore increased cocoa, caranellic,
burnt caranellic qr. nutt / roast ed ttrlbute(%% 31, A process for_treating
only cut tobacco sté@hfor oSmOVSfF%% G479 c’tfoBQ‘éc‘?Jes’icﬁla‘:ﬁ?%%furtP%d
pneumatical |l y V. d_cl osed | oop . dryer conprising heating the stem or
flue-cured | a 191}{} ?Xf T Obacto ?eaﬁﬁeréture up to 120C at a pressure which
isintherangeo I i sture ten of t he .t obacco

. . . %Béu BE%@ﬁ i éy %ngffés fér &ﬁgﬂ Ea l%qggﬁant of

bei ng mai ntai ned a ng t pr ocess, Yot sttt e

the tobacco exiddRg amprtx@rcaﬁl@gagge@s%rnhaé i 1 Gz kg Order to 22
March 2004 37 provide a filling power inpr ovenent conpar ed wth

conventional stempegubd Ue- CURSkL | APbRR RRHBEESSES £032. rihdTRlPEY of mﬁﬁgat' ng
Burl ey tobacco in a Burley processing line in accordance with any one of

t he Exanpl es dwfaekB, 33. a nethod of treating tobacco stemor flue-cured

| am na tobacco in accordance with any one of the Exanpl es herein:

/ Np/ N/ ND/ N/ Np/ N- DENGGND " 10Nj 41N /NOia Nipdb A N SNVES N/ M&\%Mé}h?ﬁﬂ};@%&!ﬁ pj N bY
IN $/ N & NS& NOz& NNNDM ND' /N /Ny /N /N8"@1 g H !

guwlU. { vgl gb] Xqtea).ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]ca]ca]calc
alcalcalcalcalcalcalcalcalca Ucnalcalcal.eQ f

H""7"E G *,,,n- 11128 siitd_Zdwsa] €alta] Clavwealkcapcadica] caf catcaheatea] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 56666- 7777* 808889999
oo { <=>2? GPEBPASERE[ 8P e AYrédaY caMféapcapraressed according to the

Ul c”a] ca] ca] ca] ca}ca] caj ca%ca] caJ ca] ca] ca

Ul c”a] ca] ca] ¢&]'€aFt3} ca] ca] t*ca} & a] ¥ cape<ial aFd EEEPGEECGE HI RRmind A MNNNN
UCOHPPPP) Q\Qg Sé ’a&v VOj e ZU]]ca]ca]calca]lca U cna]ca]ca]ca]ca]ca
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comprising 100% Burley lamina processed according to the
invention. 599114 is the control and 599115 is lamina
processed 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
a2 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.
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moisture. The expansion of the product was then measured and
its aroma characteristics were assessed. The expansion of
the Burley lamina (between 3% and 8%} is tabulated in Table &
and is shewn 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 lamina, as described

below,
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container. The products were identified by a code written on
the bag overlap after the lid 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-1like, 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.
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Burley tobacco in accordance with the same general process.
The pre-treatment can be adapted for Burléy‘ lamina without
casing by omitting the casing solution at the moistening stage
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 tobacco 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.
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were used: Dickinson (HXD), Hauni (HDT) and the pneumatically
conveyed closed loop dryer of the present invention. The
Hauni (HDT) and Dickinson (HXD) systems are very similar,
operating at close to atmospheric pressure, The Hauni
apparatus uses superheated steam, giving higher expansion than
the Dickinson system. Product temperatures during the drying
process reach 80° - 100°C in both Hauni and Dickinson dryers.

The present process produces the most highly expanded
product, with up to 17% increase in fill wvalue over the
present lamina process.

EXAMPLE 6

Cut rolled stem (CRS) can alsc 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 rolled stem using the present
process compared to the two known processes described in
Example 5 above is shown in Figure 3. Figure 3 shows that the
present process produces more highly expanded product ﬁith up
£o 23% increase in fill value over the present CRS process

without any detrimental effect on particle size distribution.
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Aroma evaluation was carried out using an expert panel of
evaluators as described above on samples of Flue-cured lamina
and Cut Relled Stem which had been treatéd either with the
Present process or known drying processes {see Table 1). Aroma
profiles were plotted for samples of Flue-cured lamina and Cut
Rolled Stem which had been treated by the present process
under a variety of conditions (Figures 9 and 10). Small
flavour changes are apparent for Flue-cured lamina and Cut
Rolled Stem, compared 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 variance 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 detexrmined
by the hay-like notes on the one hand and the intensity of the
aroma, fermented/fruity and chocolate/cocca 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 Burliey

Z0
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and were characterlsed by strong animal, ammoniacal,
acidic/rancid and musty/earthy notes. After processing the
Burley tobacco, the samples are moved towards the left part of

the map, indicating the production of more woody,

nutty/roasted, caramellic, burnt caramellic, grassy/green
notes. Among the other tobacco samples studied, the
discrimination is less evident. 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 o©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
commgnly encountered in sensory analysis and can be explained
by the inter-individual differences in the wuse 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.




10% & ()-? 10% & () - KnLn] nf nonxnyn  <vU90 #3' =a? 10% & ()-? 10% & ()-? 10%
& ()-? 10% & ()-)#3' =aynnnnnnn DvU90 #3? 10% & ()-#3' =a? 10% & ()-? 10%
& ()-? 10% & ()-? 10% & ()-nnnnnnn{_?vU90 #? 10% & ()-? 10% & ()-#3' =a?
10% & ()-? 10% & ()-? 10% & ()-nnnnnnn_?vU90 #? 10% & ()-? 10% & ()-? 10%
& ()-#3'" =a? 10% & ()-? 10% & ()-nnnnnnn_?vW90 #? 10% & ()-? 10% & ()-? 10%
& ()-? 10% & ()-#3' =a? 10% & ()-nnooooo <vU90 #3' =a? 10% & ()-? 10%

& ()-? 10% & ()-? 10% & ()-#3'" =ao$0%+0102030dl vUI0 #3' =a22ldesdy 2§04:3'

=a? 10% & ()-? 10% & ()-?
18

The Burley tobacco exhibited the most different sensory
characteristics compared with the CRS and lamina portion
samples,

The output of the two factors ANOVA shows a very
significant judge effect (Table 9, 10, 11). As already
reported, these effects are quite common and do not affect the
between product difference.

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, 233, 34 and
35, Samples 26 and 35 were perceived significantly less
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 arbma 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 sigrnificantly different from the control (sample

1).
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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 positively 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 charactéristics of

these cigarettes are shown in Tables 2 and 3, compared to a
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##10% & () - | 10% & ()| #10% c{u):'ﬁ% d 4 1 h
0wE ()1 #0he (QFW%EOI’\% X rﬁl’sl rye)l(1<88 #(uplola/q & Zs) actual weight

9} 10% & WshQi "& ‘H1 oeial # 0% & () - blar T 2T BL Y50 #
BSR4 e 6050

L10% & () -rr rthékgfé’x?gop#ovﬂsﬁ% ‘?éh(a)aper 1@/%&&(91;&8- ligl.’é)l'&l é:l)mllalroo/'l‘%gl)cal
109 & ()- L 10% & ()-rrrrrrpPO?yX<0 . 109 - L10% & () - .
L10% & () - S( wABr&ctfedilstibs ra_rﬂ’Xﬁolmﬂrovae@(V@& é&ulvalg% &dJre.. 10% & ()
10 & ()- 109 & () -
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.




10 & () -rrrrrrkQ ?2yX< L 10 & ()- 10 & ()- S(uaD'& *. . 10% & (.).'
.10% & ()-rrrssss_2yX< .10 . 10% & ()- .10%& ()- .10% & ()- .10%& ()-
.109% & ()- . 1098 & ()-5$s(s, S4s55+?yX<S(uaD'& *. .10% & ()- .10%& ()-
L10% & ()- . 10% & () -556s7s8s9s: s; s<st X<<S(uaD . 10% & ()- .10% & ()-
L10% & ()-%.10% & ()- .10% & ()- .10% & ()- ' g
. 10% & () - <s=sBsCsDSEspt X<<S(uaD . 10% & ()- . 10% & ( . 109 & ()- . 10% & ()-
.109% & ()- .109% & ()- .109% & ()-ESFSNSRSVSYsI L, t X<<S . 10% &22 March®204 () -
.10% & ()- .109% & ()-S(uaD'& *.YsZs[s\s]s s _sbstX8<S .10% & ()- .10% & ()-
L10% & ()- L 10% & ()- .10 & ()- .10%W &) - . 10% & ()-bscsdsqsusyspPOt X8<S
TABLE 1
Sample Tobacco Type Description
Code
1 CRS (Cut Rolled Stem) CRS Control (Rotary Dryer)
2 CRES {Cut Rolled CRES Low Pressure @ 33% m.c. ST
Expanded Stem) {Trial 1)
3 CRES Medium Pressure @ 33% m.c. ST
{(Trial 2)
4 CRES High Pressure @ 33% m.c. ST
(Trial 3}
5 CRES High Pressure @ 45% m.c. ST
(Trial 4)
6 CRES Medium Pressure @ 45% m.c. LT
(Trial 10)
7 Dickinson A
8 Dickingen B
9 Hauni 8.5 bar 43% m.c. (Trial 1)
10 Hauni 5 bar 38% m.c. (Trial 2a)
11 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% m.c. ST
{Trial 5)
14 Lamina Medium Pressure @ 33% m.c. ST
(Trial 7)
1is Lamina High Pressure @ 33% m.c. ST
(Trial &)}
16 Lamina Low Pressure @ 20% m.c. ST
{Trial 8)
17 Lamina High Pressure @ 33% m.c. LT
{Trial 9)
18 Lamina Dickinson LEDS - 50
15 Lamina Dickinson LEDS - 100
20 Lamina Hauni 26% m.c. (Trial 3)
21 R jLamina Hauni 33% m.c. (Trial 4)
22 "|'Flue-cured Lamina | Lamina Controi T
portion (Blend 2)
23 Lamina Low Pressure @ 23% m.c. ST
24 Lamina Medium Pressure @ 35% m.c. ST
25 Lamikna High Pressure @ 35% m.c. LT
26 Burley Lamina Burley Control {(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% m.c. {(Trial 5)
32 Burley Lamina Burley no casing
a3 Burley standard casing
34 Burley casing a
35 Burley casing b
m.C. : moisture content
LT/ST : long/short residence time




109 & ()- J10%W & ()- . 10% & ()-S(uaD'& *. . 10% & ()-ys|ssssss_7?78<S .1
L10% & ()- .10% & ()- .10% & ()- .10% & ()- .10% & ()-

.10% & ()-ssssssK/ ?8<S . 10% & ()- S(uaD'& *. .10% & ()- .10% & ()-

.10% & ()-5S5555SSSt X<<S .10% .10% & ()-( .10% & ()- .10% & ()- .10% & ()-
A0 & ()- L 10%W & ()- . 10% & () -SsSSsss<t X<<S . 10%S(uaD'& *. .10% & () -
L10% & ()- . 10% & ()- .10% & ()-sSsSsSssgGH< . 10% & ()- . 10% & () -
L1098 & ()- . 10% & ()- .10% & ()- .10% & ()- .10% & () - ssssSsMgrah2004

10 & ()- 10 & ()- L 10W& ()- 10 & ()- .10 & ()- .10% & () -
.10% & () - ssssssssl LO< 22
TABLE 2
Control CRES1 CRES2
{55086) {99088) {99090)
tar/nic (mg/ciqg) 6£.8/0.61 6.0/0.51 6.6/0.63
puff number 8.0 5.1 8.5
hardness (%) 75 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
(59086) (99088) (992090)
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 (egual softness) 229 209 208
Dp {equal pressure drop) 223 207 2186
De {equal end loss) 198 196 187




L10% & ()- . 10% & ()- .10% & ()-
.10% & () -ssssst @Bl LO< . 10% & ()-S(uaD'& *.
.10% & () -
L10% & ()- . 10% & ()- .10% & ()-ttt ttt<tX<< .S(uaD'& *.
L10% & ()- .10% & ()- .10% & ()-ttttttttoS7< .10% & ()-
L10% & ()- .10% & ()-( .10% & ()-(
L10% & ()- .10% & ()- .10% & ()- .10% & ()- .10% & ()- .10%2& Narch 2004

L1096 & ()-tttttttttX<< .

L 10% & () -

. 10% & () -

L 10% & () - (

.10% & () -
. 10% & () -
. 10% & () -

. 10% & () -
. 10% & () -
. 10% & () -

109 & () -
. 10% & () -

L1098 & ()-tttttttoS7<

L 10% & ()-t t%)t-tOtlL, 0S7< .109% & ()- .10% & ()- .10% & ()-
.109% & ()-S(uaD'& *. Ot 4t 9t =t At Et Jt _?%s
TABLE 4
Control 10% 14%
(99082) reduction reduction
(99084) (99085)
tar/nic {mg/cig) 11.2/1.00 10.5/0.82 10.9/0.84
puff number B.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}
TABLE 5
Control 10% 14%
(99082) reduction reduction
{99084) {95085)
HOV/KF (%) 13.3/11.5 13.2/11.4 12.8/10.9
Density (g/l)
specification 220 200 1906
found 223 197 157
Ds 224 203 204
bp 228 206 - 210
De 206 199 186




.10% . 10% & ()- .10 & ()- .10% & ()- .10% & ()- .10% & ()-
L1098 & ()-JtNERESt At tkOB?7< . 108 & ()- .10 & ()- S(uaD'& *. .10% & () -
.10 & ()- _tatbtctdtetftgtoS7< .10% & ()- .10% & ()- .10 & ()- .10 & ()-
L1098 & ()- .10 & ()- .10% & ()-gthtitjtktstX80S7< .10% & ()-S(uaD'& *.
L1098 & ()- .10 & ()- .10% & ()-stttutviwt xtytzttX<< .10 & ()- .10% & ()-
108 & ()- .10 & ()- .10 & ()- .10% & () -

L1098 & ()-zt{t|t}t~tt<tX<<S(uaD'& *. .10% & ()- .10% & ()- 24bdareh2004
L1098 & ()-ttttttt _?2<<S .10% & ()- .10% & ()- .10 & ()- .10% & ()-
L1098 & ()- .10 & ()-ttttttt ?2<<S .10% & ()- .10% & ()- .10% & ()-
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010%°; 4P& ()-9p? 0109; 4P&' () -9p? 010%; 4P& ()-9p? 010%; 4P&' ()-9p? 010%>;

4P& ()-9%v(v.v3v7v:v_?36Spp? 010%; 4P& ()-9p? 010%; 4P& ()-9p? 010%>;

4P& () -9p? 010%; 4P& ()-9p? 010%P; 4P&' () -9p? 0109; 4P& () -9: v;

VEVFVGrHvt X<?36Sp? 0109%P; 4P& () -9p? 0109%°; 4P& () -9; p? 0109%; 4P&' () - 9%p?

010%°; 4P&' () -9SDQy6%$" +OHvI vIVKVLVM/NvOVt X<6Sp? 010%P; 4P&' () - 9p? 010%;

4P& ()-9; p? 0109; 4P& () -9%? 010%P; 4P&' () -9p? 0109%; 4P& () -9p? 010%;

4P& ()-9p? 010%; 4P& () - 9OvPvQ/WZv~vpPOt X<6Sp? 010%P; 4P& ( P2dyiarah2ii

4P&' ()-9p? 0109P; 4P& () -9SD@6$' +0p? 0109%°; 4P& () - 9"vavevj vnvrvvv_?<6Sp?

01p? 010%P; 4P&' () -9p? 010%°; 4P& () -9p? 049%; 4P& ()-9p? 010%P; 4P&' () -9p?

010%°; 4P& ()-9p? 0109; 4P&' () - 9vv{vvvVvVvK/ ?<6Sp? 010%°; 4P& ()-9 SDQ6$' +0p?

010%°; 4P& ()1-, op? Olowgq%%é(ié:gp?ygéow; 4P& (i) - gév;}/\é\{vgt )é;%gg? S%OZ?;Z

. 1 no L %ﬁ@gﬁ € A

010%; 4P& ()Ewo— éctc]iro ANOVA IOI?EPC-CO ﬁ% and e:fudg%j fogpﬁhirte:fe% ae‘éma

attributes and across the three tobacco types (CRS=1, lamina=2

and Burley=3).

Attribute Tobacco Type Judges Duncan Test
Intensity * * %k 321
Acidic/Rancid * % ¥ *kx az1
Ammoniac * ok * %k 321
Animal * % *x ok 321
Burnt caramellic ns ok ok

Caramellic : *k * %k 213
Chocolate/Cocoa ns * ok k
Fermented/Fruity ns *kx

Grassy/Green ns * ok

Hay-like ns .

Musty/Earthy * ok *k ok 321
Nutty/Roasted ok - 123
Woody * *k ok 123
*P<(.05

**Pe(3.01

***pPe0.001

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




0109%P; 4P& ()-9p? 010%P; 4P& ()-9p? 010%; 4P& () - QvvvVVV<t X<6Sp?

010%SDQy6$' +0p? 010%P; 4P& ()-9p? 010%P; 4P& ()-9p? 010%P; 4P& ()-9p? 010%;

4P& () -9vvvvvvvvoS76Sp? p? 010%P; 4P&' () -9p? 0109%°; 4P& () -9p? 010%;

4P& ()-9p? 010%P; 4P& ()-9(p? 0109%P; 4P& ()-9(p? 010%; 4P& ()-9(p? 010%P;
4P& ()-9vvvvvvt 0S76Sp? p? 010%P; 4P& ()-9p? 010%; 4P& ()-9p? 010%P;

4P& ()-9p? 010%P; 4P& ()-9p? 010%P; 4P&' ()-9p? 010%P; 4P& ()-9p? 010%P;

4P& ()-9vvvvvvl L, 0S76Sp? 010%; 4P&' () -9p? 010%; 4P& ()-9p? 2204erch&0d) - 9p?

010%; 4P& () - 9SDQY6$' +Ovvvvvvv_?76Sp? 010%? 010%; 4P& ()-9p? 010%°;
4P& ()-9p? 010%P; 4P& ()-9p? 010%P; 4P& ()20p? 010%P; 4P& ()-9p? 010%:

4P&' () -9vvvvvvkO3?76Sp? 0109%; 4P& () -9p? 010%; 4P&' ()-9 SDQ6$' +0p? 0109,

4P& ()-9p? 010%; 4P& () - 9vvvVVVVVt X<6Sp? 0p? 010%; 4P& ()-90p? 010%;

4P& ()-9p?

TABLE 9: Probability wvalues associated with F values of the two-
factor ANOVA (CRS tobacco samples and judge) for thirteen aroma
attributes and across the 35 assocciations.

Attribute Tobacco Judgaes Duncan Tast
Type .
Intensity * * %k 11 6 5 2 8 4 9 10 3 1 7
Acidic/Rancid ns -
Ammoniac ns ok
Animal ns ok k
Burnt caramellic ns LA
Caramellic ns o
Chocolate/Cocoa ns * ok
Fermented/Fruity ns Py
Grassy/Green * ek 4 215119783106
Hay-like ns *hx
Musty/Earthy ns * ok
Nutty/Roasted ns >k
Woody ns * kK
*P<0.05
**P<c0.01
**xPe(.001

Tobacco types within an attribute underlined differently differ

according to the Duncan test (P<0.05}.




010%; 4P& () -9p? 010%; 4P&' ()-9p? 010%; 4P&' ()-9p? 010%; 4P& ()-9p? 0109,
4P& () - 9vVVVVVX8t X<6Sp? 010%; 4P&' () - 9SDQY6$' +0p? 010%°; 4P&' ()-9p? 010%;
4P& ()-9p? 010%; 4P&' () - 9vvvwwwwwrt X<6Sp? 010%°; 4P&' () -9p? 010%; 4P&' () -9p?
0109%; 4P& () -9p? 010%°; 4P&' ()-9p? 010%; 4P&' ()-9p? 010%P; 4P& ()-9p? 010%;
4P& () - Qvwwww W<t X<6SSDQy6$' +0p? 010%P; 4P& () -9p? 010%; 4P&' ()-9p? 010%;
4P&' ()-9p? 010%°; 4P& ()-9 www/' woav w_?<6SSp? 0109%P; 4P& () -9p? 010%;

4P& ()-9p? 010%; 4P& ()-9p? 010%; 4P& ()-9p? 010%; 4P& () - 922 Maoss2004

4P& () - 9* w. W2wew, W2wOw_?<6SSp? 010%; 4P& ()-9p? 010%; 4P& ()-9p? 010%;

4P& ()-9p? 010%; 4P& ()-9p? 010%; 4P&' ()29p? 010%;

4P& () - 9OWDWNWOMPWQM X<?<6Sp? 010%°; 4P&' ()-9p? 010%; 4P& ()-9; p? o%)owi -
4P () - 9%? QLOMP1APE e ISHQUGS' £ QUEWSWT, Xy K<6Sp.2 ﬁ%ﬁ%"ﬁ &) - 9p°
010%; 4P& ()eud- BR O WoIRE { s SUP oI AW 4Rk -a‘?“g% 0809 ARE., iz?gé’é

aroma attributes and across the 35 associations.

Attribute Tobacco Type Judges
Intensity ns * k&
Acidic/Rancid ns *okk
Ammoniac ns S~
Animal ns * Rk
Burnt caramellic ns %k k
Caramellic ns o
Chocolate/Cocoa ns ok k
Fermented/Fruity ns *k ok
Grassy/Green ns * kW
Hay-like ns *Ex
Musty/Earthy ns * ko
Nutty/Roasted ns ——
Woody ns * k%

*P<c(.05

**Pc0.01

**%Pc(0.001

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




0109%°; 4P&' () -9p? 010%; 4P& () - 9XwYwZw_wewgwp POt X<6Sp? 010%°; 4P& () - 9p?

010%; 4P&' () -9p? 0109%; 4P&' () -9SDQy6%$' +0p? 010%>;

4P&' () - 9gwj wnwswww\{ w~w_?<6Sp? 01p? 010%; 4P& ()-9p? 010%P; 4P& ()-9p? 0109

4P& ()-9p? 0109%P; 4P& ()-9p? 010%°; 4P& ()-9p? 0109%P; 4P& () - 9~vwwwww\K/ ?<6Sp?

010%; 4P& () -9 SDQ6$' +0p? 010%°; 4P& () -9p? 010%; 4P&' ()-9p? 010%>;

4P& () - 9wwwwwwwwt X<6Sp? 010Q0%p?- 0109%°; 4P&' () - 9Dp? 010%P;4P&'%)-9p? 0109

4P& () -9p? 010%°; 4P& ()-9p? 010%; 4P& ()-9p? 010%P; 4P& () - 92 Mamhp004

4P&' () - Svwwwwwm<t X<6Sp? 010%8DQy6$" +0p? 010%P; 4P&' () -9p? 0109%P; 4P& () - 9p?

0109%; 4P&' () -9p? 010%; 4P&' () - 9vwwwwwwwvo§3/68p? p? 010%°; 4P& ()-9p? 010%P;

4P& () -9p? 010%; 4P& () -9p? 0109%; 4P& ()-9(p? 010%; 4P& ()-9(p? 0109%;

4P&' ()-9(p? 010%P; 4P&' () - 9wwwwwwmt 0S76Sp? p? 0109%°; 4P&' () - 9p? 010%;

4P&' () -9p? (e¥e:. AR&' ()prBp2bility values associated with F values of the
two-factor ANOVA (Burley tobacco samples and judge) for thirteen
aroma attributes and across the 35 associaticns.

Attribute Tobacco Judgss Duncan Teqt
Type
Intensity * L 27 29 3¢ 31 35 26 28 33 32 34
Acidic/Rancid ns *Ekx
Ammoniac ns *k
Animal * *Axk 35 33 32 31 28 34 26 30 27 29
Burnt caramellic ns *Ek -
Caramellic * i 28 30 29 27 31 34 32 33 35 26
Chocolate/Cocoa ns * ok x
Fermented/Fruity ns *Ek
Grassy/Green ns * ko
Hay-1like ns ok k
Musty/Earthy ns *k ok
Nutty/Roasted ns *xk
Woody ns * k&
*P<0.0Q5
**Pe0.01
***Peo0, 001

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




010%; 4P& () -9p? 010%; 4P& ()-9p? 010%; 4P& ()-9p? 010%P
4P&' () - OmwwwwmpT80S76Sp? p? 010%P; 4P& () - 9p? 010%°; 4P&' ()-9p? 010%;
4P& ()-9p? 0109%; 4P& () - 9SDQY6$' +Owmmmwwwmt X<6Sp? p? 010%; 4P& () - 9p?
010%°; 4P& () -9p? 010%P°; 4P& ()-9p? 010%°; 4P& ()-9p? 010%P; 4P& ()-9p? 010%P
4P& ()-9p? 010%; 4P& () - QwwwwwwmpT8t X<6Sp? p? 010%; 4P&' () -9p? 010%;
4P&' ()-9p? 010%P; 4P& () -9SDQy6$' +0p? 010%P; 4P&' () - Quwwvwwwwwwvt X<6Sp? 5)?
0109%P; 4P&' ()-9p? 010%; 4P& ()-9p? 010%; 4P& ()-9p? 0109%P; 4P&2Wargn2@bos;
4P& ()-9p? 0109%; 4P& ()-9p? 010%; 4P&' () - uwwwwwit T4t X<6Sp? 0109%°; 4P& () - 9p?
0109%°; 4P& () - 9SDQy6$' +0p? 010%°; 4P&' () - 9p? 010%°; 4P& () - Svammwwwwwit X<6Sp?
010%°; 4P&' ()-9p? 0109%P; 4P& ()-9p? 010%P; 4P& ()-9p? 010%°; 4P& ()-9p? 010%;
4P& ()-9p? 0109%P; 4P& ()-9p? 010%°; 4P&'Hakr.QWWWWMX8t X<6Sp? 010%;
4P& ()-9SDQy6$' +0p? 010%P°; 4P&' () - 9p? T

Attribute Key

Due to the lack of space around the circumference of the flavour
wheel many of the sensory attribute names have been abbreviated

to improve visibility.

Below is a table of descripticons for the abbreviations.

Abbre- Description Abbre- Description
viation viation
smamp Amplitude - Aroma |sweet Sweet Taste
dpamp Ampiitude - Dry bitter Bitter Taste
Puff
atamp Amplitude - metal Metallic Taste
Aftertaste

amp Amplitude sour Sour Taste

hay Hay galty Salty Taste

green Green nosel Nose Irritation

herb Herbal mouthl Mouth Irritation

flor Floral thrI Throat Irritation

fruit Fruity tongl Tongue Irritation

nutty Nutty genl General Overall
Irritation

spicy Spicy dry Dryness

woody Woody hot Temperature/Hotness

earth Earthy/Forest dusty Dusty/Dry

rancid Rancid cloy Cloying

animal Animal/Sweaty impact Impact

faecal Faecal lift Lift

caramel Caramellic light Lightness

roast Roasted/Toasted full Fullness

choc Choceolate/Cocoa fbal Flavour Balance

smoky Smoky harmony Harmony

tarry Tarry fresh Fresh

ammon Ammoniacal " |off Off-Flavour

jmed Medicated draw Ease of Draw

|[menthol Menthol ease Ease of Getting Smoke

flue Flue thick Thickness/Smoke Density

added Added Flavour

burley Burley

blend Blended

ari Oriental




010%°; 4P& () -9p? 010%; 4P&' () - 9wxx XXXX_?<6Sp? 0109%P; 4P&' ()-9p? 010%;

4P& ()-9p? 010%; 4P& ()-9p? 010%; 4P& ()-9p? 010%; 4P& ()-9p? 010%;

4P& () - IxXx$x( x+X_?<6Sp? 0109%P; 4P& ()-9p? 010%; 4P& ()-9p? 010%; 4P& () -9p?
010%°; 4P&' () -9p? 0109%; 4P& ()-9p? 010%P; 4P& () - 9+X, X7X8X9X: Xt X<?<6Sp? -
010%; 4P& () -9p? 010%; 4P&' ()-9; p? 010%P; 4P& () -9%? 010%,

4P&' ()-9SDQy6$' +0: X; X<X=X>X?X @ AXt X<6Sp? 010%°; 4P& ()-9p? 010%>; 4P&'%
0109%P; 4P& () -9%? 010%; 4P&' ()-9p? 010%P; 4P& () - 9p? 010%3 422 March 2o 610%3
4P& () - 9AXBXCxKxLxMkpT8t X<6Sp? 010%; 4P& ()-9p? 010%; 4P& ()-9p? 010%;

4P&' ()-9SDQy6$' +0p? 0109%; 4P&' () - IMKNXOxPX QX RxSxTxt X<6Sp? 0109%P; 4P&' () - 9p?
0109%°; 4P& () -9p? 010%; 4P&' ()-9p? 010%; 4P&' ()-9p? 010%; 4P& ()-9p? 010%;
4P& ()-9p? 010%; 4P&' () - 9TxUxVxWK\ X" xtrhdt.X<f5p? 0109%P; 4P& () - 9p? 010%P;
4P&' () -9SDQ6$' +0p? 010%; 4P&' () -9p? 010%P; 4P&' () -9 xdxgxkxpxt xxx_?<6Spp?
0109%P; 4P&' () - 9p? MeARVEB:ARE Ghd M Tatios

Control HP/LT HP/ST F

899113 593114 899115 ratio
Amplitude 89.35 B83.85 83.71 3.56*
Floral 5.17 6.40 7.25 3.78%*
Spicy 48.71 40 .87 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 T.17%
Throat Irritation 89.69 76 .65 78.29 19.41*
General Overall Irritatiom 89.33 7B.63 77.10 14.38%*
Impact 91.81 80.58 79.92 19.47*
Flavour Balance 66.88 B0.0s 74.60 8.23*
Harmony 63.17 73.65 74.21 12.19*
F {0.05; 2,22} = 3.44
F {0.01; 2,22} = 5.72

*denotes significance at p=0.05




0109P; 4P&' () -9p? 010%; 4P& ()-9p? 010%P; 4P& () -9p? 010%;

4P& () - 9xx|(2<xx§x+?<68DQ96$' +0p? 010%; 4P& () -9p? 010%‘3; 4P& () - 9p;? 910%3;
4P& () -9p? 010%°; 4P& () - OXXXXXXXXt X<6SDQyp? 010%P; 4P& (?- 9p? 010 /PE) .

4P& ()-9p? 0109%P; 4P& () -9%? 010%; 4P& ()-9p? 0109, .A'P& ()-9p? ?10 P,

AP&' ()-9p? 010%; 4P& () - 9xxxxxxtt X<6SDgp? 010%°; 4P& ()I-9p? 010%; .

4P&' ()-9p? 010%P; 4P& () -9%? 010%; 4P& ()-9p? 010%P; .4P& ()-9p? 010 /P,O4

4P&' () -9p? 0109%P; 4P&' () - 9XXXXXXpT8t X<6SDp? 010%°; 4P&' () - 9p? 221deszh 20 .
4P&' ()-9p? 010%; 4P& ()-9p? 0109%P; 4P&' () - 9SDQy6$ +0xxxlxxxx-xt X<68Dg)?' 0109
4P&' ()-9p? 010%; 4P&' ()-9p? 010%P; 4P&§) - 9p? 0109; 4P& () - 9p? 0010 ", . B
4P&' () -9p? 010%P; 4P& () -9p? 0109%P; 4P&' () - 9XXXXXXpT4t IX<68p? 0109; 4P& ():79p.
0109; 4P&' () - 9SDQy6$' +0p? 010%; 4P& () - sD’? 010%°; 4P&' () - OXXXXXXX_?<6Spp~

010%; 4P& () -9p? 010%; 4P& ()-9p? O AP& () -9p? 010%; 4P& ()-9p? 010%>;
4P& ()-9p? 010%P; 4P&' () - 9XXXXXX+?<6SDQ6$' +0p?
1. A process of treating Burley tobacco only in a Burley

processing line, said process comprising heating Burley
tobacco in a Burley processing line in a pressurised
pneumatically conveyed closed loop dryer to a tobacco
temperature of 120°C or more at a pressure which is_i?rthe
range of 0.25 to 7 Bar absoclute, the nmisture“contéﬁL 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 residence
time of the Burley tobacco at elevated temperature and
pressure being from 5 to 25 seconds, the aroma and/or taste
and flavoﬁr characteristics of thus treated Burley tobacﬁo
being altered to become more toasted.

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

3. A process according to Claims 1 or 2, wherein said ﬁurley
tobacco used in the process is pfe—cut.

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

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

6. A process acceording te Claim 5, wherein said Burley tobacco

has an input moisture content of 25% or more.
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4&' ()-Y . . , ,

&>W~x$' % Ob&OTOTEELTT -FETBRAE FLFVD ey [H55 - <648 SBUAYAEEDAENR 48 () - b&
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2! 20S7b&b&O10% 4& () - b&010% 4& () -b&010% 4& () -b&0109% 4& () -b&010% 4& () - b&
01098 4& ()° b&GLOFIEETT - | FPESLID 7 5A | YFSHBEOT0% WRTE)inh RO BEYY) - Y

Sy PO g e o )
z_?7b801094 4b80K0UAL, (L=DE0LG% %%51}8%%}?0%(#%‘%_ %%%}?%% 48 é‘% b&0109% 4& (

) - b&010% 4&' () - azbzj zkzl znznR6? & 5 - 63010 4& () - b&

010% 4& ()-Y wherein said Burley t i
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()-b&010% 4& ()-Y

&W~x$' % 0b&016% 4 & (tepeb&OA0Me4&F (JNFLz2d 7200?6b&010%H&010% 4&' () - b&010% 4&'
()-b&010% 4& S)g -b&010% 4&' () -b&0109% 4& () -b&0109% 4& ()-zzzzzz_?<b&010%H&010.
% 4&' () - b&D10%90 PECFGSH GETRRARY (Yo bRBLO0A1AE, (Whe h&D 09814 spebBOGM 48 () - 22
2z2znR6?<b&010% 4& () -b&010% 4& () -b&110% 4&' () - b&0O10% 4&' ()-Y
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8010% 4¢ {3 - bEOIQN 4K QIO 4 0373322 00BL XPAOTOM 1K, ()0 DEO10% 4& ()

&>W~x$' % 0b&01P% A& [ Lz b WAL () - t X<b&)1b&010% 4& () - bb&110% 4&
()\-Aggmo?m 48 % )Q %&%18%4%%9‘-‘46%&1%%% %Z% > pROTOBAE () - b&010%( 21&' ()-2222226

t X<Y 4. A i . .

E>w-x$' % Ob&O1008 48 () - b&D10% A& () ~B0TE5% 4% (Fb&BTETHNE (5134 2222c0<y
&h&010% 4&' () wh&OLi094s484 ( } i8R0 Y484 )edh 231 Q%48 QLM A& e Jr( D&010% 4
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b&010% 4& () - BROUBHA&30JCb&010%8 4& () - b&010% 4& () -b&110% 4& () - b&10% 4&'
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{t X<b&010%&010% 48 () - b&010% 4& () - 0b&010% 4& () - b&D10% 4& () - b&010% 4& ()
-b&010% 4&' () - B 4% R5PIUET { DqmPEE e t I R <BROUBIE 484 ¢ JC-Y

&>W-x$' % Qb&010% 4&' () - b&010% 4& () - b&010% 4& () -, {-{.{/{0{1{2{ 3{t X<bb&)10%
| 4& () - b&%ofﬁg"f}%{%oi‘b‘ﬁ%r%&“%) 'BedTH R PF- %el@’%a%zﬂ%r)a b&FEOPY 4& () - b&O

109 4&' () - 3{ 4$54-ad;¢{ 8Lt 04 48" () -b&D10% 4& ()-b&010% 4& ()-b&010% 4&
'()-b&010% 4&' () - béo%% 48 l()L&- %%&%%&a&&d( ?-981{5&{39#5%%{%% %‘“?"X&b&@lé% 48& ()-b
8&010% 48&' () - bEA G4 &i1€d - b&010% 48 ()-Y

&>wW-x$' % 0G{ J{ N{ P{ T{ X{\ { _?<b&010% b&010% 4& () - b&010% 4& () - b&010% 4& () - b&
010% 4& () - b&010% 4& () - b&010% 4& () -\{a{e{i{j{s{E) ?2<b&010% 4& ()-Y

&>W~x$' % 0b&0D10% 4& () - b&10% 4& () - b&010% 4&' () - s{u{ v{w x{ y{ z{{{0S7b&010%
80109 4&' () - >b&010% 4& () - b&010% 4& () - b&010% 48&' () - b&010% 4&' () - b&010% 4&'
()-b&010% 4& ()-{{| {}{~{{{poS7b&010%&010% 4& () - >b&010% 4& ()-b&010% 4& ()
-b&010% 4& () - b&010% 4& () - b&010% 4& () - b&010% 4& () - {{{{{{nR60S7b&010%H&01
0% 4& () - b&010% 4& () -b&10% 4& ()-' b&10% 4& ()-Y

&>wW-x$' % Of { { {{{{{t X<b&010%Hb&010% 4& () - b&010% 4& () - b&110% 4& () - b&010% 4
& ()-b&010% 4& ()-b&010% 4& ()-b&010% 4& () - {{{{{{nN2t X<b&0b&010% 4& () - b&O




8&>W~x$' % 0b&010% 4&' () -b&010% 4&' () - b&010% 4& () -b&010% 4& ()-{{{]
I1111][:b&Y bLs10% X2I & ()- b#ML0% X2I & () - 104104104 b9" 109%4& () - i
2v7z109%R2& ()-b&010% 4& ()-|||1}}} ;| [: b&Y
#3scSc10% X21 & ()-Sc10% X21 & ()-Sc10% X21 & ()-Sc10% X21 & ()- bp
1098 X21 & ()-}}} 1$}% 3} D [: b&OY
#3Sc10% X21 & () - #35cSc10% X21 & () - Sc10% X21 & () - Sc10% X2| & (2) Sc10% X21 & ()
-3} 7} }o}@ YM{_?|[: b&Y 2 March 2004
#Sc109% X21 & () -Sc10% X21 & () - #3scSc10% X21 & () - Sc10% X2I & () -Sc10% X21 & () -
MQU Vi ate} ?|[: b&Y 35
#Sc10% X21 & () - Sc109% X21 & ()-Sc10% X2I & () - #3scSc10% X21 & () - Sc10% X21 & () -
eti}iH{}-hi _QI[; ?‘% 4 )
#5c109% X21 & ()~ SB109% %21 é%%o(%’xfﬁa“t) & 109850 R $31%38E810% X21 & () -

\ 8 0 % X2 109 X21 & () - Sc10% X2I &
}}LQ}SEH}}HN [: %&o%&%%g::%%‘ém 2|§L%‘§°"£3§c%a‘ida%sﬁg?‘&a() 5c1((32m x(2:|& () - Scl(()

% X21 & () 15Cc 1098 X2b& Y#S6 109 09 le& #3scS
10% lef&) (1)03c10%§6?{l§<2|s€§) (%c}c}éj}ﬁl}éo x%%&b%)g ‘?}%}}%%%’E B%é )() Zglg

% X21 & () - Sc10%eXAEEA (o $i8ESHMWMAXK (hnSe LAWXRLE (B} }aksalut

~ @[ : b&Y#Sc10% X21 & () - Sc10% X21 & () - Sc10% X21 & () - 5c10%x2|§ ()-#3scScl
0% X2|& (}9~~-A process according to any one of the preceding
~$~(~*~ @[ : b&OY#SC10% X21 & () - Sc10% X21 & () - Sc10% X2I & () - SC1008%21 & ()-Sc
1098 X21 & () - #38prein) they residence time of said Burley tobacco at
~<~<|[: b&OY##S-LscSc?g% X21 & ()-Sc1098 X21 & ()-Sc109% X21 & ()-Sc109% X21 & () - #3
SC<~= e~ PTEGFRY Y ER A0 PEo3Eesy) |8 i) the range of 7 to
#MLOYE) | S& () - )e10! 10%%01 <% 109 & ()-Sc10% X21 & ()-~}]=|[: b&Y#
V1098) | $& () - VIO ()= V10%8) | $& () - 1o°/$)'$& ()- 109)!$& ()-
S109%) ! $& L, 9% I 09%6) ! $& ().- V10%$) ! $& () - V10%
$)|$&)() 26~)eG}} \ﬁ%%%é) %%’Q' '\?io%)‘r‘ “t)ls\/lo‘ﬁ rl%& (S)ag%hm}@%‘&e()()ww%
$) ! $& () - " &eE+iMA0Y)-$83£don4k09B) | & () - V1098) | $&' () - V10%8) ! $& () - ~- VI0%b
)1 $& ()-V1098) | $& ()-& 7:>?PShL, : V1096) ! $& () - V109%) ! $& () - ~v100/$)'$&'()-v
1098) ! $& E)rvm(}ﬁ?dﬁ&s()acccﬁ!/%@ge@* MIDUP) 1 BE& Deres 1%% $&: %) 098) ! $& (
)- VI09B) | $& () -' ~V10%8) ! $&' () - eE+: v1ocy$)l$&() VL008) °68" ()~ V1008 $& () - Vi
096) ! $& () - ~EVEOUR) 11$&SEFondE098) | $& () - hL, : VI098) ! $& () - V1098) ! $& ()-' ~V10
98) | $& ()-V10%8) ! $& () - V109%8) ! $& () - ' ~RSTUcxkA=V10% p#L10%
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Claims 1-28.

30. A processed Burley smoking material exhibiting a more
toasted character than procesced Burley produced by a cased
leaf drver, the aroma profiles of which smoking material
having one or more increased cocoa, <caramellic, Eurnt
caramallic or nutty/roasted attribute (s} .

21. A procesa for treating only cut tobacco stem or only flue-
cured lamina tobacco in a pressurised pneumatically
conveyed closed loop dryer comprising heating the stem or
flue-cured lamina to a tobaceo temperatuze up to 120°C at a
pressure which is in the range of 1-4 Bar absolute, the
moisture 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
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