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DESCRI PTI ON CGARETTE MAI NSTREAM SMOKE
COVPONENT ADSORBENT AND Cl GARETTE FILTER 5 Techni cal

ol net 7 bant ke conpanent adsorbent  and o o oar c AN

filter conprising the same. 10 Background Art A 159159
flavorant is added to | eaf tobacgo shreds used in a

cigarette in order to adjust the-flavor and the

tagte. The fl avorant inc{udes a primary fIavorantﬂ!mmmmmmmmmm
casing source and a secondary flavorant as a top “G00002*
fIavo?. The conponentsgoF ?hé BetoRdary fI Hvorant

exhibit relatively high voIatiIitY anahare Likely to

be deconposed, by heat. Accordingly, en the

cigarettg.p CO§E§§§$§§S%H%A%%§%ﬁﬁé% MQBY oF QRPONEBNT

snoked, the 1R St RAETE | BYoFER0 a | esser
extent 20 because of the volatilization of the

secondary flavorant during the storage thereof. In
addition, wth respect teethei&hparetig provided wth

a charcoal (activated carbon) filter which adsorbs

ci gar et t e Theaipstgeaaum Sbkeer CONPEAEN Ss £ Hea SECONERF Ve
flavorant 25 mgrates to and is adsorbed on the

char gedlnstresul tsimuge iqorepqasrtd aldgetisshoratd on efgdhete

flavor and taste.
filter comprising the same.

Background Art

A flavorant is added to leaf tobacco shreds used
in a cigarette in order to adjust the flavor and the
taste. The flavorant includes a primary flavorant as a
casing source and a secondary flavorant as a top
flavor. The components of the secondary flavorant
exhibit relatively high volatility and are likely to be
decomposed by heat. Accordingly, when the cigarette
containing the secondary flavorant is smoked, the
smoker would taste the flavor to a lesser extent
because of the volatilization of the secondary
flavorant during the storage thereof. 1In addition,
with respect to the cigarette provided with a charcoal
(activated carbon) filter which adsorbs cigarette
mainstream smoke components, the secondary flavorant
migrates to and is adsorbed on the charcoal, resulting
in a partial deterioration of the flavor and taste.
The charcoal having the secondary flavorant adsorbed

thereon suffers a decreased capability of removing
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The charcoal having the secondary flavorant adsorbed
thereon suffers a decreased capability of renoving 2

t obacco nmi nstream snoke conmponents. The specification
of Japanese Patent No. 3744953 discloses a tobacco
filter incorporating capsules containing a deodorant,
such as activated carbon. 5 Thesa capsul es are
destroyed by external force when< stubbing out the
cigarette to thereby rel ease the deodorant within the
filtj%gathus elimpnating the snoke odor. However,

beca I I3 R DD ?T?*%rc?ﬂ80n885aorantlis
lated in th I the 10 sul es ar
dest r oyed yeé%?%?%5?9%?%%5%%2%3?58ssné‘%‘@sEf NRe 3744953
[ it ' t . .1 he
oL QI alLer, STmLAg, g, DeL DI ELSage LB ppauics
exerteoddsif té(Hbéﬁgféﬁkﬁn?§&Hga£h cgiggfgétﬁarbon.
Di sclosure of Tnvention 15 1t is an object of the

preseMed V@b 4 @Ned Oa r O V4 € PG a5 0L REOEN 2Ndf@rce when
cigarette filter capable of suppressing the

adsorquiimi g Gut | EvOreida Bkt t &0t HO0Phe SEBKI Y1 888 the
capabl e of adsorbing cigarette nmai nstream snoke

conpaevier ghur | wigt Isivokingy . £ 20t Accotdi sige I bm DNt Asgethe smoke
of the present invention, there is provided a

ci garstare neidise veamsemkese componieat t ddsocbent l1ter the
characterized by conprising particulate activated
Carb@ﬁqﬂﬂf%p@|H%émqngﬁlated in the capsules and the

capsules are destroyed by external force when stubbing
out the cigarette after smoking to thereby release the
deodorant within the filter, the decdorant cannot exert
its function during smoking the cigarette.

Disclosure of Invention

It is an object of the present invention to
provide an adsorbent and a cigarette filter capable of
suppressing the adsorption of a flavorant during non-
smoking and capable of adsorbing cigarette mainstream
smoke components during smoking.

According to one aspect of the present invention,
there is provided a cigarette mainstream smoke
component adsorbent characterized by comprising
particulate activated carbon and a glucan film
supported by the particulate activated carbon.

According to another aspect of the present
invention, there is proVided a cigarette filter

comprising a cigarette mainstream smoke component
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supported by the particul ate activated carbon. 25
According to anot her aspect of the present invention,
there is provided a cigarette filter conprising a
cigarette mai nstream snoke conponent 3 adsor bent
according to the present invention. Brief Description
of Drawings FIG 1 is an enlarged schematic
cross-sectional view of a cigarette mai nstream snoke
conmponent 5 adsor bent according to one enbodi nent of
the present invention. FIG 2 is an en

scherfifl§ X G 1s 2 S&RE Jo‘?%ltovpéﬁ/ Bfepart ng%“EFaarette
mai nstream snoke c¢ adsor.bent _a cordln to one
enbodi nent of the E?Egg esfﬁlpﬁ6gﬁtogn BIEN9S is a

h ti I f t
soTemyc bgeo ughon) SEEALARA kbBlhcat, ApLaRLEtona

presente rB’f?”é'@{l]% Ige%t_el‘:e 4nd $n 8¢ SCHE! bEe' QFﬂ%BHQhEa'

sectional view garette wt

accormgtgrg&q@n@é&@fdlﬁ@b@@h srat eﬁEo&bﬁeﬁ’é e§eNthe present
invention. FIG 5 is a graph show ng the flavorant

adsoriveht ek f or mance of an adsorbent according to

the present invention, together with that of a

conpar at i vVEI@xanple. a20ekl &rgbdi scheghaph showkhgetheaonal

flavorant adsorbing performance after storage of a

cigaﬂebﬁe o threat foftercigarette mainstream smoke component
adsorbent according to one embodiment of the present
invention.

FIG. 3 is a schematic longitudinal sectional view
of a cigarette with a filter according to one
embodiment of the present invention.

FIG. 4 is a schematic longitudinal sectional view
cf a cigarette with a filter according to another
embodiment of the present invention.

FIG. 5 is a graph showing the flavorant adsorbing
performance of an adsorbent according to the present
invention, together with that of a comparative example.

FIG. 6 is a graph showing the flavorant adsorbing
performance after storage of a cigarette with a filter
containing an adsorbent according to the present
invention, together with that of a comparative example.

Best Mode for Carrying Out the Invention
The present invention will be described in greater

detail below with appropriate reference to the appended

drawings. Like elements are identified by like
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cont ai ni ng an adsorbent according to the present
i nvention, together with that of a conparative
exanpl e. Best Mdde for Carrying Qut the Invention 25
The present invention will be described in greater
detail below with appropriate reference to the
appended draw ngs. Like elenent% are identified by
like 4 nunerals throughout all t'he draw ngs, and
repetition of detailed descriptions will be avoi ded.
A cigarette nainstrean1snoi$ conpanent adsor bent
ehffo

accordPRgr#6° t Her Present ? ra¥npPrsednd repetition of

parti at ctivated carbon.and _a glucan film
suppo?%%%l §§t%%s%5}?F %P%t@lggtp$a?¥81§§9bon. The

oot o hheiagtLyaleflatALPaBhotaliRe Hinbdfiert SUrbent

invention 1s not particularly

made 9&&@9@@%&a&h@rppegﬂ@f%{yiaséhv%ﬁdcg%g%e@-t h
10 fine pores (dianeter 10 to 200 A) obtained by

reactpgri@unateiratt Mphesd akarbyshang 50%hueénp@hﬁh
husk, as a raw material with a gas or chemcal at a

hi gh sepperaddriey tietpayatedutatboacparbhiebesavhose

average particle diameter is 75 to 1000 pm can be

suitably eRpeogetginsSoThehspeckiivetsdr faceocar garofusithen the
activated carbon as neasured in accordance with the

BET nRf®dent sinyertepably 80D peorpdoolagly, lamised. Use may

preferably 1000 to 1200 nR/g. The glucan filmis _
forné@eom§d$oqfe§a%®¢%§lcal or powdery activated carbon with

fine pores (diameter 10 to 200 A) obtained by reacting
a natural material, such as coal or palm husk, as a raw
material with a gas or chemical at a high temperature.
Activated carbon particles whose average particle
diameter is 75 to 1000 um can be suitably employed.

The specific surface area of the activated carbon as
measured in accordance with the BET method is
preferably 800 to 2000 mz/g, more preferably 1000 to
1200 m2/g.

The glucan film is formed of, for example,
pullulan, maltodextrin, hydroxypropylcellulose or the
like and is water-soluble. 1In order to soften the
glucan film, a protein such as gelatin, a gummy
saccharide such as carrageenan, gellan gum, locast bean
gum or gum arabic, a monosaccharide, a sugar alcohol, a
cellulose derivative or a polyol such as glycerol or
polyethylene glycol can be contained in the glucan

film. Such a film softening agent can be used in an



20 pul lul an, maltodextrin, hydroxypropylcellul ose or
the like and is water-soluble. In order to soften the
glucan film a protein such as gelatin, a gumy
sacchari de such as carrageenan, gellan gum | ocast
bean gum or gum arabic, a nonosacchari de, a sugar
al cohol, a 25 cellul ose derivative or a polyol such as
gl ycerol or polyethyl ene glycolf%an be contained in
the glucan film Such a filmsoftening agent can be
used in an 5 anount of 0.1 to 3% based on the weight
of gl ¥BAMT RfirPhértot HE BREEENONi [tReEnME igdh &ifh oducan.
colorant, other . than black. colorants in order to
concegyr¥%%rblBEﬁngggca8f§ﬂﬁ@ Je¥i eEG Warb SR iQ@nt other
I mpr oy. he, appearance of 5 the adsorbent. anpl es .of
such %@?%r%% gga?g 8rﬁﬁ?8r}n38feﬁfe%8i§ﬁ§ﬁ@géu eailéﬁkness
annat ' - [ r at.e and the like. The

é? 9&8”§8£1v8@£8 4L, 68 8§ ﬁspggve t%e GRhsgrange of

colorant 1S uséd rn an_ anobun u ient to
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colorant. For exanple, the 10 colorant can be use

an anpenébDE PidnéAt 1%based aA ahhetwel ghlignehitt healcium
glucan. In one enbodi ment, the cigarette mainstream

snokeca tlooponeninadsnebenkeaccondi ag1b@ahke iRr @set in an
invention is free of flavorants (for exanple, neither

t he 1&maent vateflicaebontpackiuskeshroglukangltucasvki ke same
contains any flavorant). FIG 1 is an enl arged

schenme®ler cerosshaecefonhf colorant. For example, the

colorant can be used in an amount of 0.1 to 1% based on
the weight of the glucan.

In one embodiment, the cigarette mainstream smoke
component adsorbent according to the present invention
is free of flavorants (for example, neither the
activated carbon particles nor the glucan film contains
any flavorant).

FIG. 1 is an enlarged schematic cross-sectional
view of a cigarette mainstream smoke component
adsorbent 10 according to one embodiment of the present
invention. 1In this adsorbent 10, a glucan film (for
example, a pullulan film) 14 directly covers the entire
surface of an activated carbon particle (carrier) 12.

The thickness of the glucan film 14 is not
particularly limited. However, from the viewpoint of
the disruption of the glucan film during smoking, it is
preferred to form the glucan £ilm 14 using glucan in an

amount corresponding to 0.1 to 10% of the weight of the
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view of a cigarette mainstream snoke conponent

adsor bent 10 according to one enbodi nent of the
present 20 invention. In this adsorbent 10, a gl ucan
film(for exanple, a pullulan film 14 directly
covers the entire surface of an activated carbon
particle (carrier) 12. The thickness of the glucan
film14 is not particularly limted. However, from
the viewpoint of 25 the disruption of the glucan film

during, snpokin Ereferred to formthe glucan

film Mﬁh%h%% @?ﬂ%ﬁﬂe? anmount correspondlng to

0.1to 1OW of t he 6 shed a rbent.

The adsorb ?? %Q ?mg g ﬁntVﬁeFF owy &Qn%ﬁg' T"can be

fOfm%%E%%%“f{&% €X8 ?Dé? gpeaqggogénghgt SPANIRY Phe

aqueous di Spersion o n bptionally con alnlng

5 fi Iﬁ@@éwnapgp@gsmna@ﬁ/eiues %ggaonﬁﬁ!& eéegle fning the

acti ed carbon particles are plac i

bed granul a4 F08n dhy eigehd ¥MMEEZBrWBLL8rRHOW NGor example,
thereinto a hot air %eated at, for exanple, 80C or

bel ovgctaiva Beiecasb ol plérDﬁcDésaaﬂéopiadbapﬁhsboﬁlgﬁdized—
glucan 10 optionally containing the film softening
agentberhdfcanutat on@ndirisr cohhi Abodkl yhale blowing thereinto
intermttently sprayed onto the surfaces of the

act i \vatheat catr bonrepbedi 2t esfandexdmpéd, BBpendirngednw, an

the conposition of the aqueous solution or aqueous

di sperBIMDf sglwehon Phea@vyPug HsspSreimedpat elycan

foll owed by coolin Thus, the glucan film
optionally co talni%g the %llm softening agent and/or

colorant is continuously or intermittently sprayed onto
the surfaces of the activated carbon particles and
dried. Depending on the composition of the aqueous
solution or aqueous dispersion of glucan, the drying is
immediately followed by cooling. Thus, the glucan film
is formed on the surface of each of the activated
carbon particles.

The glucan film 14 does not infiltrate into the
secondary or tertiary pores of the activated carbon
particle 12 to plug them up. This aspect is
illustrated in FIG. 2. As illustrated in FIG. 2, the
glucan film 14 covers the entire surface of the
activated carbon 12 but does not infiltrate into the
secondary or tertiary pores 12a thereof.

A cigarette filter according to the present
invention comprises a cigarette mainstream smoke

component adsorbent according to the present invention.



is formed on the surface of each of the activated
carbon particles. The glucan film 14 does not
infiltrate into the secondary or tertiary pores of
the activated carbon 20 particle 12 to plug them up.
This aspect is illustrated in FIG 2. As illustrated
in FIG 2, the glucan film14 covers the entire
surface of the activated carbon 712 but does not
infiltrate into the secondary or tegtlary poLes 12a
thereof. 25_A cigarette filter according _to the

pr esent |ﬁ@@ntﬁoﬁscénﬁFP§@§téCcﬁ&&ﬁéppélnﬁﬂﬁgt@éam

t
i RIBOREN 2RSS 0L (B ERT E%écf Faﬁapresggap&rﬂ
I ter-t
o 3592%%%%*8%2%%%%%%E?%%ne' behBEahBRESEFhERBE che
preseptekaNent 98nt TH8. f'fﬁ@rfﬁi?@?dtgkggﬁegﬁgﬁggtée 20

conprises a cigarette 22 conprising a acco

221, ssePrasetohagca sbt edszoWeappedswhiha, atebaé[c%t ¥91ler
paper 222. The cigarette 22 is the sane”as

conventipnalcki garedtb&ccd &hktas, Zﬂrhﬁpéﬁtﬂﬁhﬁdat@1%@%ette
end of the cigarette 22. The filter 24 conprises a

filtepasect2dd. 24theontaanenget be adsonbestmef akhe
present invention, provided in direct contact with the
one ep@noénthenzl gargrret®e, AApfalnefiRteissetthohed to one

242 nay be provided at that end of the filter section
end of the cigarette 22. The filter 24 comprises a

filter section 241 containing the adsorbent of the
présent invention, provided in direct contact with the
one end of the cigarette 22. A plain filter section
242 may be provided at that end of the filter section
241 on the downstream side with respect to the
direction of the flow of mainstream smoke.

The filter section 241 containing the adsorbent
comprising for example, cellulose acetate fibers 241a,
in which adsorbent particles AAP according to the
present invention dispersed therein, wrapped with a
filter wrapper paper 241b, and may bé similar to a
conventional charcoal filter except that the adsorbent
of the present invention is used in place of charcoal
(activated carbon).

The plain filter section 242 may be formed of, for
example, a tow of cellulose acetate fibers 242a wrapped
with a filter wrapper paper 242b. Substantially no

adsorbent capable of adsorbing mainstream smoke gas
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241 on the downstream side with respect to the 15
direction of the flow of mainstream snoke. The filter
section 241 containing the adsorbent conprising for
exanpl e, cellul ose acetate fibers 241a, in which
adsorbent particles AAP according to the present

i nvention dispersed therein, wapped with a 20 filter
wr apper paper 241b, and nay be simlar to a
conventional charcoal filter except that the adsorbent

of the present invention.is . used har coa
et AR R oS CahET b SR nTRs The BLEEE, Bni 845’ Baftion
be fo d of, for 25 exanple, a tow of cellul ose
acetate fibers 242a wapped wth a filter wapper

paper 242b.y Subsiapti ahl ¥oR OQQQOB?EQBeC§E§PE§ Qkctions 241

adsorblng mal NSt r eam snoke conponents 1s

containgdrin 1herptabd £461 LB é@&ék@f‘tezﬂi b hﬁeEtht 8k a
24 .conposed of the filter sections 241 and is

fittedigpitdpepgpgareste 22 by nmeans of a 5 tlpplng

paper 26. FIG 4 is a schematic sectional view of a
cigarette WiGh & tkgarsthembtliteseftibhel- vippedf a
cigarette) 30 according to another enbodi nent of the
presebigéneeneionthla chisrétteefitippedftigarettippaa,

10 a filter 32 fitted to the cigarette 22 by neans of

the ¢ippragtphaped? 26CebAprEses anpiher pnapAimentepf the

section
present invention. In this filter-tipped cigarette 30,

a filter 32 fitted to the cigarette 22 by means of the
tipping paper 26 comprises a first plain filter section
321 directly fitted to one end of the cigarette 22 and
a second plain filter section 322 provided spaced apart
from the first plain filter section 321. These
sections are wholly wrapped with a filter wrapper paper
36. The first plain filter section 321 and second
plain filter section 322 may be comprised of, for
example, tows of cellulose acetate fiber 321a and 322a,
respectively. The space (cavity) 34 between the first
plain filter section 321 and the second plain filter
section 322 is filled with the adsorbent particles AAP
according to the present invention.

In the filter-tipped cigarette of the present
invention, the cigarette mainstream smoke component
adsorbent according to the present invention has its
activated carbon covered by a highly airtight glucan

film when the cigarette is not smoked (for example,
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321 directly fitted to one end of the cigarette 22 and

a second plain filter section 322 provi ded spaced

apart fromthe first plain filter section 321. These

15 sections are wholly wapped with a filter wapper

paper 36. The first plain filter section 321 and

second plain filter section 322 may be conprised of,

for exanple, tows of cellulose dcetate fiber 321a and
322a, respectively. The space (cavity) 34 between the
first 20 plain filter section 321 and the second plain
filtefUrsettTonrag) i sSeithel WrehafdReradderbent flavorant

articles AAP, according to the present invention. In
Itohe FrPT e LT Ppid E]P@a‘?g‘??]éeBFeth%tﬁregéﬁt bej AyBRFFERET-

accor Mg A STTRE prbSehr L RveTo e RAsoPe4TaEaPyE: eqavorant
b b . ] . . . H
the oo arres seonr LR For "kl ER gt kB rennea

stor agelor$oshdRing hesadss Pt 98 pfafbaveranbe delivered at
contained in the cigarette, etc. can be suppressed.

Accorglinglaritdeytoigh ardueit obndehty¥etnbl gafhaverant smoke.
conmponents contained in the cigarette is not decreased

5 befidren smki agsosiventhat s tiheofiflavoineancbatdeti ¥eeBdtobacco
at a relatively high proportion into the mainstream
snoketalngiere amesmneseor peme rasedrioughe . gnt orepataetl smoking
wi th tobacco mainstream snoke generated by, e.g.,
r epeat @l Fhioki b ake¢omsiitmel gl fieanthel fikstfbimehe
fIrStpgéggzlly dissolved and detached mainly by highly polar
components (moisture, etc.) contained in the tobacco
mainstream smoke, so that the inherent adsorptive
function of the activated carbon can be exerted,
thereby attaining the adsorption of gas components
contained in the cigarette mainstream smoke.
EXAMPLES
The present invention will be described by way of
Examples below. Needless to say, the present invention
is not limited by these Examples.
Example 1
A 5% by weight concentration aqueous pullulan
dispersion was prepared. Activated carbon of 250 pm
average particle diameter (palm husk activated carbon
employed in conventional charcoal filters; specific
surface area: 1000 m2/g), 15 kg, was placed in a

tumbling fluidized-bed granulation drier (Model SFC-15

manufactured by Freund International Ltd.). The
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10 partially dissolved and detached mainly by highly

pol ar conponents (noisture, etc.) contained in the
tobacco mainstream snoke, so that the inherent

adsorptive function of the activated carbon can be
exerted, thereby attaining the adsorption of gas
conponents 15 contained in the ciﬁarette mai nstream

snoke. EXAMPLES The present invehtion will be

descri bed by way of Exanples bel ow hbedlﬁss to say,

the present.invention is not limted by these
ExanS?%%Fa%boExgﬁﬁﬁg Y2A EOFBY SReirdht PO cefOr &bon and hot

I Lspersion,was prepared. Activated
o bOREEF U550 Py ey aba patPral o ararerer (s MindsiELow

PO\ Lphed carpon cBP BYRJSLR CMKERLLONr e Y S0y idized

filters; specific 25 surface area:

was phagedri pha otumbLing ELupdhzedyhed;granulation
drier (Mvdel SFC 15 manufactured by Freund

I nt ermatihoaghihydehe Fheiddzeagbkat boncBhadeuwas agitation,
rotated at about 200 rpm and hot air of 70 to 80

was btloswnagnéous hputlliBanadiiapblkreWonr abe 8briyBdt @néQinto
nm sec, thereby formng a fluidized bed of the

acti vat etl3¢arbohSpagrmthes. THhsl, ethemaigntausi pgliihe an
fluidized bed by continuous agitation, the aqueous

pul | bsPrerspersi bh Wasisptayed,t kesesprreyedt ob80 the

150 g/mn. Thus, the aqueous pullul an . _
surfaces of the activated carbon particles, and dried.

Thereafter, the activated carbon particles were dried
by hot air of 50 to 70°C for 3 to 5 minutes, thereby
obtaining 14.7 kg of desired adsorbent. With respect
to the obtained adsorbent, the amount of pullulan
applied on the surfaces of the activated carbon was
quantitatively determined to find that the adsorbent
had a 4.5% by weight pullulan film.

Example 2

A 5% by weight concentration aqueous pullulan
dispersion was prepared. The same palm husk activated
carbon as used in Example 1, 5kg, was placed in a
fluidized-bed granulation drier (Model MGD-05
manufactured by Okawara Mfg. Co., Ltd.). While
rotating the agitation blade at about 20 rpm in order
to assist the initial fluidization, hot air of 75°C was
blown into the drier at a flow rate of 0.6 m/sec,
thereby forming a fluidized bed of the activated carbon

particles. Intermittent spraying comprising spraying
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di spersion, 15 kg in total, was sprayed onto the

surfaces of the activated carbon particles, and dried.

10 Thereafter, the activated carbon particles were

dried by hot air of 50 to 70C for 3 to 5 m nutes,

thereby obtaining 14.7 kg of desired adsorbent. Wth
respect to the obtained adsorbent, the amunt of

pul l ul an applied on the surfaceslof the activated

carbon was 15 quantitatively determ ned }o f;n? t hat

t he adsorbent had 4,5% by weight pullulan film .
Exaon%eZaﬁP%@HBypﬂg%ﬁE?“c@hé@ﬁfﬁéppoﬁtaéuééﬁ§ of 65 g/min

[ di ' d, The sane pal m husk
heti VAT Ba°N 50T ehr ban2Aa ASBEDT ACEKARpFET £ 15 £ Atad hree

ey i hle8s iyl dhzgdsbed, aRaPHLALL 00 90LE LN0C e, the

MED- 0 manuf act ur & awara

rOtatéﬁgeEQ 5@iigiéﬁn?F%?%§s§gnab9Hho€9 Egghhg7gégaégrayed

to assi st tﬁe initia I zaf1 6n; alr o

25 blompoi prO sherdebsroat thef how; (8t 84OEAPrBML88G i cles,
thereby formng a fluidized bed of the activate

car boindpariégl esimhadiestel yephe SPRAYERY €RBPEESLBYature of
spraying 11 the aqueous pullulan dispersion at a rate

of 65ty nhat fdr wae howetedand sbopptegpthetspeayhfAdthe air
for three mnutes was repeated on the fluidized bed.
Thus,waheblaguedtusa piil dwl aatdi spedsi on/s@kgtbncbatakt

was sprayed 5 onto the surfaces of the activated

car bdfPph#td cl eBhus, a desired adsorbent was obtained.

Example 3

A 10% by weight concentration aqueous
hydroxypropylmethylcellulose dispersion was prepared.
The same palm husk activated carbon as used in Example
1, 150g, was placed in a fluidized-bed granulation
drier (Model GB-22 manufactured by Yamato Scientific
Co., Ltd.). While rotating the agitation blade at
about 20 rpm, hot air of 80°C was blown into the drier
at a flow rate of 0.6 m/sec, thereby forming a
fluidized bed of the activated carbon particles. By
continuously spraying the aqueous
hydroxypropylmethylcellulose dispersion on the
fluidized bed, the aqueous hydroxypropylmethylcellulose
dispersion, 15 g in total, was applied onto the
surfaces of the activated carbon particles, and dried.
Immediately thereafter, the temperature of the hot air
was lowered to room temperature and the air was blown

at a flow rate of 0.4 m/sec to conduct cooling. Thus,
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and dried. Imrediately thereafter, the tenperature of
the hot air was |lowered to roomtenperature and the
air was blowmn at a flowrate of 0.4 nisec to conduct
cooling. Thus, a desired adsorbent was obtained. 10
Exanple 3 A 10% by wei ght concentrati on agueous
hydr oxypr opyl met hyl cel | ul ose disggrsion was prepar ed.
The sane pal m husk activated carbon as used in Exanpl e
1, 1509, was placed in a fluidized-bed granulatiop 15
drler 2 manufactured by Yamato Scientific
(?Fﬁlrﬁéf%és?ﬁP%?FnﬁthQbBGFnglon bl ade at
about 20 r t air of 80C was blown into the drier
at a f|0m1$g%%pg .6 m'sec, thereby forning a

fluidized hed, gaegns BEhe¥A. G15ERL28APBE S By WBERY

conti nuously s

hydrg%g @Py$n8$ﬁyé§€££9£8§e gLSB§réé98h9nggTStln

flui ed bed, the aqueous

hydrO%dﬁﬁémW%ﬁﬁi@N|§ﬁ&|U%0§§ wai H€r§é980x Refnblcellulose
total, was applied onto the sur aces of the activated

Carbmmﬂﬁﬂdﬁﬁé@SOna@Qsdpt@ﬁaré& | Mg ah@kYpalm husk
thereafter, the tenperature of the hot air was
Iomenf&timat&ﬂnnaEMQEra$umseanﬁntheamplemms bbown wak placed
a flowrate of 0.4 nisec to conduct cooling. Thus, 12

a desir et @uvol bent £ wasd bbetdiped. gr&xahpter4 Aflhe rotating

aqueous glucan di spersi on of 5% by wei ght
perforated plate disposed at the bottom was rotated at

about 300 rpm, and the agitation blade for preventing
granulation was rotated at about 320 rpm. Hot air of
75°C was blown into the granulator at a flow rate of
0.6 m/sec, thereby forming a fluidized bed of the
activated carbon particles. By continuously spraying
the above aqueous glucan dispersion held at 50°C on the
fluidized bed, an aqueous glucan dispersion, 15 g in
total, was applied onto the surfaces of the activated
carbon particles, and dried. Immediately thereafter,
the temperature of the hot air was lowered to room
temperature, and the air was blown at a flow rate of
0.4 m/sec to thereby conduct cooling. Thus, a desired
adsorbent was obtained.

Example 5

An adsorbent-containing cellulose acetate filter
was produced using each of the adsorbents obtained in
Examples 1 to 4 in accordance with the routine

procedure for production of charcoal filters. A
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pul l ul an concentration, 5% by weight gelatin 5

concentration and 1% by wei ght carboxynet hyl cel | ul ose
concentration was prepared. The sane pal m husk

activated carbon as used in Exanple 1, 150g, was

placed in a tunbling fluidized-bed granul ator. The

rotating perforated plate dispgffd at the bottom was
rotated at 10 about 300 rpm an he agitation bl ade

for preventing granulation was rotated at about 320

rpm air_of 5C.was blown into,th ragul at or at

211 o e T PPes S hFSBRLC EhERany LB BG4 P BF odgoed
bed of the activated carbon. particles. By nti nuously

opr ay S 18 T heSbOuE GRbes of GEARFar opr S BRENURE amount
at SQ§%9£d§@ eﬁ%yég&égdt egheanQQFSQﬂ%—QBHEQEning filter
di spersion, 15 g in total, was applied onto the
surfaces: 0in the1 aglivabedy Garbep RArtietes, 18A9tn.  with
dried. ITmrediately thereafter, the tenperature of the

hot at&sp@st | ovetied &0gs00Mm 29, t ePREakEHEde8R8atBE of the
air was blown at a flowrate of 0.4 nisec to thereby

conduglawool cdgporddnss af desif etobadser baat tWesfragrance of
obt ai ned. Exanple 5 An adsorbent-containing cellul ose

acet atlee fs¢tendalp fasvpraducedrisgngheashoobgeheere
adsorbents obtained in Exanples 1 to 4 in accordance

Wi th eleerordi nelopeverduvieet oeaphodlicthencofachatresakas

filters. A 13 filter-tipped cigarette shown in FIG 3
was ﬁﬁﬁﬁﬁ%éd a mild flavor smoking taste peculiar to

cigarettes with a charcoal filter could be enjoyed.

Example 6

(A)

A glass tube was charged with 20 mg of the
adsorbent obtained in Example 1. At 25°C, vaporized
linalool, saturated steam and gaseous nitrogen were
simultaneously passed through the interior of the glass
tube at respective flow rates of 240 cc/min, 480 cc/min'
and 80 cc/min for four hours. Thereafter, the amount
of linalool adsorbed on the adsorbent was determined.

The same quantitative determination of linalool
was carried out using the palm husk activated carbon
(Comparative Example) used in the production of the
adsorbent of Example 1 in place of the adsorbent
obtained in Example 1.

(B)

A glass tube was charged with 20 mg of the

adsorbent obtained in Example 1. At 25°C, saturated
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usi ng each of the obtained filters. The nmaxi num anount

of adsorbent added to the adsorbent-containing filter
section 241 was 80 ng per 10 mmfilter length. Wth 5
respect to the cigarettes, no marked decreases of the
flavor conponents of |eaf tobacco and the fragrance of
the secondary flavorant during the storage were

observed. However, when each of tRe ci garettes was
snoked, a mld flavor snoking taste peculiar to 1g
cigarettes with a charcoal filter could be enjoyed.
ExgonEeBm(ﬂfS RaﬁFSéstbﬁﬁégﬁa§h@héP§§61®¢tﬁf56¥ﬁ§<k#ass tube
t he dsorbent obtained in ample 1. At 25C,

vapor [95d018 TPRAI 9B1 ST8F uFk: BR=CrBan indAgatasds OF the

it - iemul ousl assed t hrough t he .
"t errarosEEire” ML POfTEE Ar® a8Rheerl Pl S sadyer, i
of 24Qhécégh@'m%§9egcég]9n %ﬁ? §?o %/WHanQ% Eouga&urated
hours. Thereafter, the anmount ' of |inhalool a sérbe on
t he ag@@éﬁeﬁhdmg§sg§h§rHl@%ggegong% %Qggeauﬂﬂ&bh%ﬁ!%%e

0

determ nati on linal ool was carried out using the

pal m huskraeti vat edecgrbep t(6enpanat kve Exapkebfusethalool
in the production of the adsorbent of Exanple 1 in

pl aceadfothedadsothentdsbthcnedwbs Hxasphendd. 25 (B)
A gl ass tube was charged with 20 ng of the adsorbent
obt ai ned i AhExarphéts. ape 2BCwnsanuFdGed5. As is apparent

from the results shown in FIG. 5, while the adsorbent
of the present invention adsorbed only about 10% of the
amount of linalool adsorbed on conventional activated
carbon under the condition in which the glucan film is
not dissolved ((A) above), the adsorbent of the present
invention adsorbed about 90% of the amount of linalool
adsorbed on conventional activated carbon under the
condition in which the glucan film is dissolved ( (B)
above) .

Example 7

Adsorbent-containing cellulose acetate filters
were produced using 48 mg of the adsorbent of the
present invention obtained in Example 1 and 40 mg of
the conventional palﬁ husk activated carbon used in
Example 1, respectively, in accordance with the routine
procedure for production of charcoal filters. The
amount of activated carbon contained in 48 mg of the
adsorbent of the present invention and 40 mg of the

palm husk activated carbon are the same in the amount
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14 steam was passed through the interior of the glass
tube for 0.5 hour in order to ensure the exertion of
the adsorptive function of the adsorbent. Thereafter,
in the same manner as in (A) above, I|inalool,
saturated 5 steam and gaseous nitrogen were passed
through the interior of the glass tube, and the
anount of |inalool adsorbed on tRe adsorbent was
determined. The results are shown in FIG S. As is
appar ent Lron1t e results showmn in FIG 5, while the
adsong gCt1¥abedt RBXBPBsent i nvention adsorbed only

% f t of I bed on
32ﬁ32n3956a| tJﬂ?lvat gpe%aFBé%aﬁﬁgﬁ? défb?ﬁbliiQﬂkﬁrﬁas
ve above
o chbnlican lnis 00 bl e

90@60&a§h§d§g9u95 Qgcb B@lQﬂgsé55QQ§grb%qg%%g.F%ﬁgrettes in

conventi onal activated carbon under t

whi chathgmghteadrf il Bi pydiyesghvedacEB) onah@¥ehmount of
Exanpl e 7 Adsorbent-containing cellul ose acetate

filtetsba@Boweneepsoduced using 48 ng of the adsorbent

of the present invention obtained in Exanple 1 and 40

ng of theTbenvkntiiordl fpakrrhislopact iciagked teadhdere stored

used in Exanple 1, respectively, in accordance with

the rbutaneatpeopkdueechodipiodadt kon26f Cchadcaalrelative

filters. The 25 anount of activated carbon contai ned

in 48h%@i@$tYh@f 60%. Each of the cigarettes was smoked by
an automatic smoker one day after, seven days after,
20 days after and 57 days after the initiation of the
storage, and the amount of menthol contained in
mainstream smoke was determined by the routine
procedure. The results are shown in FIG. 6. 1In
FIG. 6, the line a indicates the results with respect
to the filter-tipped cigarette containing the adsorbent
of the present invention, and the line b the results
with respect to the filter-tipped cigarette containing
the conventional palm husk activated carbon.

It is apparent from the results shown in FIG. 6
that the filter-tipped cigarette containing the
adsorbent of the present invention exhibits an increase
of about 46% 7 days after the initiation of the
storage, an increase of about 48% 20 days after the
initiation of the storage and an increase of about 46%

57 days after the initiation of the storage in the

amount of menthol contained in mainstream smoke over



adsorbent of the present invention and 40 ng of the
pal m husk activated carbon are the sane in the anount
15 of activated carbon. A filter-tipped cigarette
shown in FIG 3 was produced using each of the
obtained filters. Menthol was added to each of these
filter-tipped cigarettes in 5 angﬁnnunt of 1.3% by

wei ght based on the anmount of tobacco shreds. The
obtained filter-tipped cigarettes were stored in an
at nos here(%Pn ithgn d at 22C(§nd,a relative hunidit¥
of 609%°Fach ot he' ciGhar etPRSY vakI_hbked BPnEpiaang the
aut omati c smoker. one day after, seven days after, 20
days %ﬁQ%ﬁnEﬁﬁ§“§5Eﬁﬁgﬁvgf?%rc?ﬁ%oThitiation of the
storage, and the anmount of nenthol contained in

mai nstream snoke was determ ned by the routine
procedure. The results are showmn in FIG 6. In 15 FIG
6, the line a indicates the results with respect to
the filter-tipped cigarette containing the adsorbent
of the present invention, and the line b the results
with respect to the filter-tipped cigarette containing
the conventional pal mhusk activated carbon. 20 It is
apparent fromthe results shown in FIG 6 that the
filter-tipped cigarette containing the adsorbent of
the present invention exhibits an increase of about
46% 7 days after the initiation of the
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storage, an increase of about 48% 20 days after the 25
initiation of the storage and an increase of about 46%
57 days after the initiation of the storage in the
anmount of nenthol contained in nmainstream snoke over

16 those of the filter-tipped cigarette containing
the conventional activated carggp 17 CLAI MS 1.
A cigarette mai nstream snoke conmponent adsor bent
characterized by conpri sing partlculate acti vat ed
carbon, and a gl ucan filn13ﬁpgorte the 5
particul ate activated carbo igarette

mai nstrea nq%e co onent ads rbent according to
Claim 1, chardet@tSEG T TRAYS CFRETPUCAR FPPRPPENT
f

o il WA & The 6 gorebds ot com s,

char actierizedy idudiat, dide egl(?‘fé@arﬁ'fmlﬁoé‘%ﬁbé‘&@d by the

col orant other than bl ack orants e cl garet
mai nglareansinmke Lompanesd caesen bent according to

claiml1l, wherein the glucan film 15 is free of
flavorant 2. 5.THe ct pga eét €= b i st ebanachekt ze6mpynent

conprising a cigarette mai nstream snoke conponent
adsorsmirbeagcaadiod iy cl@iedidim 1, characterized in that
the glucan film is formed of pullulan.

3. The cigarette mainstream smoke component
adsorbent according to claim 1, characterized in that
the glucan film contains a colorant other than black
colorants.

4. The cigarette mainstream smoke component
adsorbent according to claim 1, wherein the glucan film
is free of flavorants.

5. A cigarette filter characterized by comprising

a cilgarette mainstream smoke component adsorbent

according to claim 1.



