; Xye3eePb46TPBJ+ D8 S CR 1 P T 1 O N APPARATUS AND METHOD FOR EXTRACTI NG
VOLATI LE thﬂmwmm TECHNI CAL FI ELD The invention relates to an

appar at us I r extracting volatile constituents froma solid,
which is suiteg@.extract constituentq evaporating fromleaf tobacco or
the like, for exanple, in order to analyze an aronma of |eaf tobacco. 10
BACKGROUND ART For exanple, analysis of an aroma of |eaf tobacco is
perfornmed by collecting consD BuénCsRedaBolatli RgNfrom t he | eaf tobacco

(1 am nae or shreds) and analyzing the collected 15 volatile constituents.
Further, if flour or the |like has abnormal snell, analysis of the abnornal
snmel | of ARPARAZUS ANDt NETHODe FOR BXTRACTINGhHYVOLATIEE! CONSTITUENTSeNt s
evaporating and escaping fromthe flour or the |ike and anal yzing the

coll ected constituents. 20 A conventional and conmon way of collecting

vol ati$ e agcHNICAENFIELDOM a solid is, for exanple, as showmn in FIG 10, to

put a sanple S of |eaf tobacco or the like in a hernetic_container 1 such
as a sanpl e ved88 inyeptiqn felptesehPel aRRAFAIY 224 cBASRPEUERTS G

whi ch evapgighethhg™bigt $RERdhsT itudis ERoh® J39ald g2k A Gited € 1N

an upper space of the hernetic container 1 (a static nethod; a head space
met hod) . Amoeksractnoenstdtueniadevapovating fromakeahdwbdgedia the to

Const | ¢ uonitSe A shAlENE 1 SRSE 8 Tnsie il ot B er ERrEEcEen 6
provided in a collecting tube 5 while the constituents G are continuously
circu!atﬁgpﬁgbg%%s tgg hermetic container and the collecting tube 5 (a
dynami c . r, when constituents G evaporating froma sanple S
For example, analysis of an aroma of leaf tobacco is
performed by collecting constituents evaporating from the leaf
tobacco (laminae or shreds) and analyzing the collected
15 volatile constituents. Further, 1if flour or the like has
abnormal smell, analysis of the abnormal smell of the flour or
the like is performed by collecting constituents evaporating
and escaping from the flour or the like and analyzing the
collected constituents.
20 A conventional and common way of collecting volatile
constituents from a solid is, for example, as shown in FIG. 10,
to put a sample S of leaf tobacco or the like in a hermetilc
container 1 such as a sample vessel, heat it with a heater 2,
and collect constituents G which evaporate from the sample S
25 due to the heating and accumulate in an upper space of the
hermetic contalner 1 (a static method; a head space method).
Another conventional and common way 1s, as shown in FIG. 11,
to heat a sample S in a hermetic contaliner 3 with a heater 4,
and collect constituents G evaporating from the sample S with
30 a collecting agent 6 provided in a collecting tube 5 while the
constituents G are continuously circulated between the hermetic
container and the collecting tube 5 (a dynamic method).

However, when constituents G evaporating from a sample S
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2 are collected in the above-descri bed manners, the respective anpbunts of
the constituents (quantitative relation between the constituents ) change
under sone conditions about heating of the sanple S. For exanple, when

heat ed, constituents contained in 5 a fanple S may be thernally deconposed
and produce unexpected secondary products. Further, constituents G which
evaporate fromthe sanple S vary in volatility, froma high volatility to a
| ow vol at et golEgetedaip Ehe phevgrdesgribed Manneri tbawmesrecsivegh in

vol atili t%&luﬁﬁﬂtﬁvé‘f’%@ EénEEQ%EHESf\(fdﬂa%rﬁci]@atﬁw}é‘rhﬁﬁt%hc”i‘ﬁé%xge?xg'%h@ ner 1

earliest ner pressure) may preve constituent G whi W in
vol ati | i t gohsditaeats)achanggé naderhsonacondis iong alpdet headiing efithet o

collect the |attgr nstituent G. Thuys, .t.is difficult to sure col | ect
Vol atil o GOMSAE fontOhAreNBlPs WhTT BEACd 1 Solpke HiEhbe o tida il o T e
accur as el i sBhpleCSUlly Ge ThHErmNVEMTaAEDLMAPo b A Prddircd Min@Xipeditelds t O
provi de an apparatus and nethod for extracting volatile constituents |,

capabl e pPe§GPQFfYZBr€GPF§§tin%uEEP%EiI%PQiﬁ% '?QﬁﬁHQ;Wﬂiﬂﬂﬂﬁmi?qﬁ?tﬁ sanpl e
of a soli @&Hﬁhn@sshﬁgietgbasf Oh $ODAE1IOEPURE RS 4 HBH Qo1 19t9Pl e,

constituent analysis by atnospheric concentration anau%5|s or sensory
eval uati o¥oby doWuwahasdhityef Eom|exammler diressikg ififeie comstiieeatobj ect,

‘he | : . . : Li o
volatll o Sonbirh, S EREh A ERELLLC) o i Al SiaiP et SRt 10
wi th 1dertS dasthandeaxmediics icon taddmess duriazdd eisit ddnaece pressalredt mayl y

connected to the sanpl e yessel .so,th he, sappl e vesse 111l _be

depr essur PF& eP% daggﬁﬂﬁ¥lgﬁﬁn505§tWﬁgght3‘30 Yagdt af? @¥$ibﬁ¥tﬁgn§hnple
Wl be cekapeiadingt erbietitadasipdle STamd mde 1¥0daFFLeutonsd idonarict can be
extracted fromthe sanple w thout heating the sanple. Specifically

appar at us tHer 1d8&%eFctGIRF Bidtuany &6- E?QRﬁBt*Fu%ﬁtQiggéﬁPaFn§°t§UFWngpesent

i nvent i on QRCESES1 2t SREBLA s}ég%ﬁ_%h tWnLaDhpb @irﬁl%mh & A/3I1HyNY

vol atil e constituents, a gas eding device for filling the sanple vessel

cont al ;i ngndh@nadiyslec thiem aiceymatedy,. a thernostatic chanber 5 for
cont ai ning the sanple vessel and keeping the sanple contained in the sanple
vessel at a predeterm ned tenperature (a tenperature at which thermal
deconposi DISCLOSBRENOF MHEDANVENPIONKanpl e, an ordinary tenperature), and a
cani ster as a qol Leqting container capabl e of bel g depressurized I
method for extracting volatile constituents, capable of surely
20 collecting volatile constituents contalned in a sample of a
solld such as leaf tobacco or flour to subject them to, for
example, constituent analysis by atmospheric concentration
analyslis or sensory evaluation by a human sense of smell.
In order to achieve the above object, the invention is
25 characterized in that a sample of a solid containing volatile
constituents is put in a hermetic sample vessel (hermetic can)
with inert gas, and a canister depressurized in advance is
selectively connected to the sample vessel so that the sample
vessel will be depressurized in a moment and constituents
30 evaporating from the sample will be collected into the canister.
Thus, the volatile constituents can be extracted from the sample
without heating the sample.

Specifically, an apparatus for extracting volatile



10 and sel ectively connected to the sanple vessel for collecting
constituents evaporating fromthe sanple contained in the sanple vessel.
Desirably, the gas feeding device is designed to fill the sanple vesse
with inert air to replace atnospheric & r in the 15 sanpl e vessel
containing the sanple by the inert gas. The canister is desirably designed
to be depressurized to about  1x102Pa_i n advance and sel ectively connected
to the safpR&tidyests: geeorddag tondbe: pESSSENSy APYLALiNG COFRTLESSs &npl e
under depiaspyel L@l (Br RIS HAC o0 AARpE! B0 W2 Golaea kY e
pressure in canister. A nethod of éxtracting volatile Constituents

accor di ngcoansthéuendsen gasviardiorg dempeesnr fhdlinggheosapplie viegselsanpl e

cont ai ni ng,_val_at .l nstituents,] e vessel .t filll t he

canpi e veeshadbing FRRGSPRETE.TAFE ShoRfTuds ) Sl aTh v st

sanpl es at ferpentadningedhlecampdleluvescall ande kelepiagatthehisampieer nal

deconposi ti on does not. happen,_ for exan‘g!gelé an ordinary tenperature) ( and
nfster

t her eaf t eCOREALREN, PYERY FAMRL G Y5 5€4 : PIRds ezded:_ei'“lPe&@\F € to
the sanpl @ aveshpérifut 8 eRh1es! 1186EmE P M d iy 1% 1942 BBE8 A & Halpp@nt,he 30
sanpl e under depressurization, into the canister with the inert gas in a
monent . Wkew e&iaapilee esnoTidinemys tempera tyzel.e aade ac siandsted iast @ the
cani ster i,4Re3RAVEHEIEALE d B AL B ek Pl zeat @ Wakralham cal
anal ysis 0O € volFatiTe constituents W atmospheri c concentration
anal yr@er khntd skiectsinedyycavmécbed oo dhet bempbkatves el ditat icioldrict imig h a
human sense of .snell can be rforned effectively. Further, the yolatile
const|  ueRPESELEENSS SYAPRRAEIGs X0 oS, SRR CONAReLarty tA8 wel | as
sensory- sgatpllief ealslkes,. i rrespective of when the volatile constituents were
collected into_the canister. BRI EF DESCRI.PTION OF THE DRAWNGS 10 FIG 1 is
a schermatic i| PESiradlyn FBe BHrE&eHRG dAVAGRataes IaMedEPHEHL ¥ dihe

col | ecti nga4phat {LeseNpLiM Uttt BIEOL U IR ARHTAPHENEY 2 0L ifdne
invention, FIG 2 1s an illustration showng how the“collected volatile
const 1% uesespdec vassielz contiatiniag dheo sgmpliec bys thendaemntagiasn afiheyzer

FIG 3 is _an,illustrat. shqwi w t.he coll ected volatil.e constituents
are evalugfg&sﬁffhﬁg ﬁe%Qra%QH %%sﬁ%gﬁgl%o %FG.4?£%SSU£ize ts % ng t he

uman sense o I, I'sagra
resul t of 1xnafpsisn cddvancd i dvd coabéctieale conhected €6 othé esdmpbDdacco by
a collectin t hod 2% accordin% to the invention,
vessel to collect constituents evaporating from the sample

under depressurization, by sucking the constituents with
20 negative pressure in a canister.

A method of extracting volatile constituents according to
the present invention comprises the steps of putting a sample
containing volatile constituents in a sample vessel, then
filling the sample vessel containing the sample with inert gas

25 and keeping the sample at a predetermined temperature (a
temperature at which thermal decomposition does not happen, for
example, an ordinary temperature), and thereafter selectively
connecting a canister depressurized in advance to the sample
vessel to thereby collect constituents evaporating from the

30 sample under depressurization, into the canister with the inert
gas in a moment.

When volatile constituents of the sample are collected

into the canister in the above-described way in particular, not



FIG 5 is a graph showing the result of analysis of volatile constituents
collected fromleaf tobacco by a conventional static nethod, for conparison
with the result of analysis shown in FIG 4, 25 FIG 6 is a graph show ng
the result of analysis of volatile congdtituents collected froma m xture of
hydrocarbons by a collecting nethod according to the invention, FIG 7 is a
graph showing the result of analysis_of volatile constituents collected

froma ni RPd¥e CHEMFAL0ERABYRESHPLa tBE ¥R Lo FANSSLALPE tRe RS, 3FP0r
compari so QthEBh}e?ﬁc}[@&(%%n@fa@f&k %2l yS RV '&].Elockexﬁ".er,of\.;:\%l:| @Gval uat 1dnd" aph

showi ng the result of analysis of volatile constituents ich were
col | ect edolfy thecublatiilagcanshbtiuentsaeibh di fyanan tdangenadhtsmellf icam t wo
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conpardt i vahy bebevhGuateids az @r ahlo1ehoanad yvad cexxhepiealdllya asewellll afs

eval uation of volatile gansti éuent s col | e%t ed i ter, FIG. 10 is an

a_cani
i 11 ust r at PERSORERALd S REREEG LN e dETESPEEHLY ecS%sf"PF&e gelatddsventi onal

static nmetbadtiztdntsGrekd icd13edtlelaugntat ithie Thgwstarhow to col | ect
vol atile 10 constituents by a conventional dynam c nmethod. BEST MODE OF

CARRYI NG OUT THE | NVENTI ON Referring to the attached draw ngs, an apparatus
and met hongIP@. %gb?ﬁ&,gggg\é%a?rglggnigﬁ&m%uents according an 15 enbodi nment

of the invention w scr , using an exanple in which volatile
constl@uents aF@Gextl ats$ ed fchematdic tiddarsctratildd flor seaplalihdsgr @&n on

schematically_show n structure of a rat us. for.extracti vql atile
conat ] t ueRPERERERFa L ¢ B BHCnEoR et LSTeine PRvaRiten cotatdntd uner a
20 10 denalkesrdingibe anesibloditentontFaithiend n¥redddpng S of a solid
containing volatile constituents such as |eaf tobacco, and 12 _a

t hernostatic cﬁ‘&ﬁberz f&f At bt HrRbraHEoR afpeYipgs Haw 1§h$n§%€ﬁtﬁ§ t he
ignPlhg gaﬁglmea%egggelba?%h%ﬁamge ¥eeseandfysbaa Wi GdetA MatadsphEaAt ure.

15 concentration analyzer,

FIG. 3 1is an illustration showing how the collected
volatile constituents are evaluated with a human sense of smell,

FIG. 4 is a graph showing the result of analysis of volatile
constituents collected from leaf tobacco by a collecting method

20 according to the invention,

FIG. 5 is a graph showing the result of analysis of volatile
constituents collected from leaf tobacco by a conventional
static method, for comparison with the result of analysis shown
in FIG. 4,

25 FIG. 6 1s a graph showling the result of analysis of volatile
constituents collected from a mixture of hydrocarbons by a
collecting method according to the invention,

FIG. 7 is a graph showing the result of analysis of volatile
constlituents collected from a mixture of hydrocarbons by a

30 conventional static method, for comparison with the result of
analysis shown in FIG. 6,

FIG. 8 is a graph showing the result of analysis of volatile

constituents which were collected by a collecting method



25 connected a carrier gas cylinder (bag) 16 with a gas feeding valve 14
between, so that inert gas such as He or N2 can be fed fromthe carrier gas
cylinder (bag) 16 into the sanple vessel 10. The amount of the inert gas
fed fromthe carrier gas 30 cylinder (bag) 16 into the sanple vessel 10 is
nDnitored by a flowmeter 15. By filling the sanple vessel 10 containing the
sanple S with inert gas. (He, N2 or the like) under open/close control on

the gas fBEEPRELDY Tr@ Eﬁe ipKentinBs fRem Evai FaMRLleReOf fe@inbPBagessel 10

is replacgdeebiBnthen RRfterd@on @it | hé‘e;?éfé@élif i PhéPE £RAPLB14e336l 10 is
set at a desired value. The pressure P the i'nert gas fed into the sanple

vessel 10cpashbhbented g9lieptedsufromaulthe 1AWwdh Aagwpdiest eer20 ghoWol ar in
shape and . | lecting container is selectively connected to the
sanpl e veggéﬁgf%%lgﬁga col l ecting valve 18 between. The canister 20 is
depressuri zed FoGaboutislxd OgkPaphl/sHidaigr) an nerdmphee ofared hesubt capaci ty
of, for exa )ﬁaabou 6 liter. The inside of the canjster 20 i s 10

i nact i vat 842; Ha 0&ne VWE%?\&?W%G‘EW%ﬁ%ﬁ%&%éﬂf’?f‘é?tgﬁ to the

sanpl e vessel #@ganth eBean Bﬂlh@&r%‘%'i'o%céh&ﬂii@'h\(ﬁv t8 cdhedthgbdatefiet he
sanpl e vessel 10 is depressurized rapidly. Thus, volatile constituents G of

t he sanpl €oBsEdEPERESe YrénFPﬁHe§§ﬁ9Pélsstﬁtacnﬁﬁﬁhpdanénére sucked into
the 15 cani st egyg0 i"th_LP A 9aliee Ja %%iuéﬁ?ﬁﬂlﬂ__?‘id@dl@gt@dﬁl&é }i}ﬁl%@ﬁh.ét er 20

with the inert gas. erence nunera enotes a heater for
heat iX) t hengadtienkat bifeaconsventidnnalGiyhamhe metbbd.S) collected in the
cani ster 20. The canister 20, which was selectively connected to the 20
sanpl e vessel 10 and collected constituents G evaporating fromthe sanple S

as descri BRSTaHODE, OFSCARRYINGaLEY, THRIINWENRTEORCONNected from the sanpl e
vessel 10. Then, as shown in FIG 2, the canister 20 is fitted to an
at nospheri c coRBERFFAPFoFoantS 2 8E taghedp OE@WAS9Sas athr 3PREFFFEHhNdand t he

vol atile ﬁétﬁeastf&ﬂeekiﬁrg’cﬁﬁhbechﬁpaﬁﬂé heondrhshehtd0 fMsoialyZad-
Al ternatively, as shown in 3, asnifling port 40 with controlled air

fl ow s fembedimentief dhei m‘exanm:)on aid 1 he desicnibesl.coaingtaregremple
col lected, | n,tf [)Lfn %Eh%&igo@coqﬂﬁééﬁ&8&%%i&§§é‘é&%¥oﬁvfé&@%89c%x a human

sense ( séense
FIG. 1 is an illustration schematically showing a

structure of an apparatus for extracting volatlle constituents
according to an embodiment of the invention. Reference numeral
20 10 denotes a sample vessel for containing a sample S of a solid
containing volatile constituents such as leaf tobacco, and 12
a thermostatic chamber for containing the sample vessel 10 and
keeping the sample S contalned in the sample vessel 10 at a
predetermined temperature. To the sample vessel 10 1is
25 connected a carrier gas cylinder (bag) 16 with a gas feeding
valve 14 between, so that inert gas such as He or N, can be fed
from the carrler gas cylinder (bag) 16 into the sample vessel

10.
The amount of the inexrt gas fed from the carrier gas
30 cylinder (bag) 16 into the sample vessel 10 is monitored by a
flowmeter 15. By filling the sample vessel 10 contalining the
sample S with inert gas (He, N, or the like) under open/close

control on the gas feeding valve 14, the atmospheric air in the



In the volatile constituent extracting apparatus and net hod in which
constituents G evaporating froma sanple S are collected into the canister
20 in the described way, the sanple 7 S contained in the sanple vessel 10
i's not heated. Thus, volatile constituénts contained in the sanple Sis
prevented from being thermally deconposed and produci ng unexpect ed
secondary products. In_addition, since_the sanple vessel 5is filled

10
wi th i ner fagRee ¥&siigt L0 Teplagapstidth ke Ansht 92S s AR EhesPIPESYrEvent ed

from conbi gi %@aﬁ%l@%&&ééﬂ%ﬂ $set B AGHNRRRY Va18L1 BB pReRGuird the
sanpl e vessel which forns a hernetic system unlike the conventi onal

appar at usPanf tike horerirgashded ingoctihessanple wRyseksift iiscmondtegdednce i s

10 sel ectiyely e t sanpl e vessel 10 which is filled with inert
gas and ké t5apggggﬁﬁédggkggsﬁﬁé i nside, to thereby decrease the pressure

i n thes sanpl e Resaristérrz@igilobuldmisin sanpeuandohsed |as @esillectinhyg G

contained in ,the sample_S n evaporate in.a nment, .and be en

(col | ect eGPREAIBSENS P eqhiseay Sornagral b IRE SasinR Erssaic 10 en

anal ysi s gsddmdeLPRYepbiigBetheas. sPafecaRL H08r 220EE Gebtalksksyrizeaubl es
such as bal ance of collected constituents getting disturbed can be

prevent ed tef et el Prur}HER00aM L It REVARAR . 130 Bresa fapanerénce
bet ween t@‘érSéHHJnglé?sé%u%Oe aﬂié:]h.g gﬂ@! iﬁgigé%s (2)%8 arffstd}e 2phgtil e

constituents contained In the sanp I nt ended tile constituents can
be sut®| yiloekitdvated iin esgwancee ofBylegoamegitingl atheé i depressuriized v

Uhat i ncoaaLebPLent v, asoRriBat e et 1T ah Phgns PRI RoTIERBAE ' °

dynani ¢ neuhed, 18nfthenasstde tdfe thiendampla cosserting sadepireesusdlzed i vity
of constituents can be avoided. Further, since the sanple vessel_ 10 jis

filled wi EAPLAdYE galhds. ndiaddde® FRRBL1ENERLT aledPtodde (RRMRLe G5

escapi ng bhaporeeSAPB e dhmiplety ot admbhant G ateNSu¥ksl Bko the
constituents of the atnospheric air remaining in the container which forns

a herh®eti casystem20rnish negatitaupressereansoral 1agteddm the caadsiters can
e ooy PRk 6 B e BeloRek bt So inloPid Y FLSY £hbpores, | oo
tobacco a heater for heating the gas (volatile constituents G of the
sample S) collected in the canister 20.
The canlster 20, which was selectively connected to the
20 sample vessel 10 and collected constituents G evaporating from
the sample S as described above, is then sealed, and then
disconnected from the sample vessel 10. Then, as shown in FIG.
2, the canister 20 is fitted to an atmospheric concentration
analyzer 30 employing gas chromatography, and the volatile
25 constituents G collected in the canister 20 are analyzed.
Alternatively, as shown in FIG. 3, a snifling port 40 with
controlled air flow is fitted to the canister 20, and the
volatile constituents G collected in the canister 20 are
subjected to sensory evaluation by a human sense (sense of smell,
30 etc.)
In the volatile constituent extracting apparatus and
method in which constituents G evaporating from a sample S are

collected into the canister 20 in the described way, the sample



by the volatile constituent extracting nethod according to the present

I nvention . The analysis was perfornmed as follows Precisely 2.0g of |eaf

t obacco shreds (flue cured type) and 5 filter paper inpregnated with 20,L
of 100ppm i soamyl al cohol as a referenGe substance were put in a container
of 20nL in capacity ( sanple vessel 10 ) . Here , the |leaf tobacco shreds
and the filter paper inpregnated with the reference substance together form

a test safplconsaiped (ot thqnperienyesped: @t 19 not heated.-ni AMSs. After
that, 100 ; ' f Legt ed
Gt e L ks e Srpp

using a canister 2 about 1x1
1/ 1000at mfromTHee v pshetradldynsiecanposed olbndctproducine caexpected) were

anal yzed wi th as_chronmat ograph aratus, (atmspheric 15 concentration
anal er) HelpaladdC pEQRaTRL P OR WadPPRLE! o Ad RRE R ¢! et atan T
whi ch swer escel i et e £1 dndite gaadecbAstitasnite bYevaperweiid @im That i C
met hod, for conparison with the result of analysis shown in FIG 4. It is
to be not 8TPRSt Stake §EEVEHtER: BRI AL ML conatipeenbs fd thsing a
gas Chr0nﬁkﬂgﬁgﬁgﬁi%n§h¥zEémﬁ&ﬁgggbiﬂrQQ&CQaﬁBﬁgﬂvéHégkﬂwﬂiéﬁlforms a

Hew ett - Packar npany, feeding as carrier gas (in constant float node)
, under t hermetdictsystematunlikeothe canyantianal appakapusandoethed.3

m nutes, then ' at e 1 I . Ut d e at
240C for 5 ninﬁ?gisgﬁé éﬁg%régégﬁﬁé%nggrﬁ%ﬁ?ﬁ%ﬁgﬁ¥§§arign%§9$?°§h§%n in
FI G 10 andeflleetierllyt cehnented €d Ghe sanpdre vekaekill £0 cahnisth tiseftid leld | eaf

t obacco shreds were collected by the conventional statj¢ nethod, the result
of "anal ys P EBnSBRE SRR Tt BPPEAREe S BEo300aa Tt  The TroEPerE e o
cont ai ned gedreh8eCehbesi&6s@p8 St RN sampleNvesBblash  rdpryfll Naniulze

vol atil e constituent extracting nethod according to the present invention,

it was pr¥@EdotRaVokBhylocreRstiteonte G containgd BB HaecrwRie % G@Mhi ghly
9 vol ati | BvagBzbichlel Satﬂloh\%\ﬂt\{mé’ﬁg 'GseC% k! U Sre M ddPUinbsi Re

affected by thernal deconposition. 6 relates to another test, where
pr eci 5%l y cagistefi 20 er Amaperegult oproblemsewl tAINWNIEGLEE1E yebnpdhei n a

container 5 S | e ,vessel 10 Q m__ i n. .capacit i egnat ed
wth bor sPyeRtBnRL BFAT sprtemibngd s ndb CRRanly, BRuBlke AREHE
nunber: CBallanceéSpf dillectdit donsEeltpapes gapt Eguatedturbbdt banr eleer ence

substance is a test sanple S, FIG 6 shows the result of gas chromatography
anal ysi s preysnted) gffectively. Further, by controlling the pressure

difference between the sample vessel 10 and the canister 20,
20 out of the volatlile constituents contained in the sample S,
intended volatile constituents can be surely collected,
irrespective of degree of volatility, from highly volatile
constituents to low volatile constituents.
Another advantage is that since a collecting agent is not
25 used unlike the conventional dynamic method, influence of the
kind of a collecting agent on selectivity of constituents can
be avoided. Further, since the sample vessel 10 is £filled with
inert gas as mentioned above, evaporated constituents G
escaping from the sample S are prevented from combining with
30 constituents of the atmospheric air remaining in the container
which forms a hermetic system. Thus, constituents G
evaporating from the sample S can be surely collected.

FIG. 4 shows the result of analysls by gas chromatography



10 constituents collected fromthis test sanple S by the volatile
constituent extracting nethod according to the present invention. Wen

vol atil e constituents (hydrocarbons) were extracted fromthe test sanple S,
the test sanple S was kept at 40C in oBe case, at 60C for 10 mnutes in
anot her case, 15 and at 80C for 10 m nutes in another case. FIG 6 shows
the volatil e constituents collected in those three cases, conparatively.

FIG 7 shBhsvetRE i GPRSEL tARALFIRIh WoTP£9 1 e TRR EFPRetRAE EOPPECLed from

the sane }L,gS{nsIRIR iIP8oHEEthBnRkttad €81g e thiod abcb¥adng§ ¥y ki onal
head space” net hod, where the test sanple S was heated for 30 mnutes to

keep it aprgeentnisventdon. sdbe mnaidsisr wascpernfornedCasnfaeddowsr case.

It isto t hat, .t chr gr anahysi fQr usi ng
2 gas chr BAGPOBEENG - 99aP0, LPAERaRB0Cre: Sanste0s alRL Publ BT, 3Rd
Hewl ets - PEtkaed fappanympregnabtgdHeitls ZGUL i 1@0ppm iisoamydt alicohbdat node
) , under the condition that the oven tenperature was kept at 40C for 3

m nutes , 3BhBnTPAPETERCS: SURELRACE BPTE0BYSer inPnGOBLRARGTt RéN 20BNt 18t 240C

for 5 m néh%ﬁci%? (Sarfp B8k elsseM TOPAHY), BREVIRAF tBBatesWhréds anal ysi s
shown in FIG. 6 and the result of analysis shown in FIG. 7 , it was

recogni ze§henfilliten Heareyx almpregpasedt wdith ohe a€@fﬂ§eﬂﬁéh§b‘b§@é@9m ng to

t he prese ' t] V. ,}/\/r}:eé;“ es appl e
respecti vggg%éggskggmtﬁeﬁ%% I ectﬁe%?védl a?lhﬁe%gg?lst | t'glé%\?éé iﬁ%&g IaltEt tle.
Thi s MeangofGatfarhelOolmtnbieesonstAfrnt tdvattr,acl00gmhetdfod exapordited t o t he
pr esent inven%i.?n i% Itttle af f ect ed %y t he hfgtigg temperature.. Also, 5 it
was recogﬁf’?g LEHEPEEOhEDT: TR PRI TR Y8°nSPt1RG 60‘15 r?aFa&&€5ﬁfosition
are not abbeghechbyad eediealdpr@® dsrimieiedl woeabblit. 191 0°@aat(@9 1000atm)er test,
where two test sanples_ S were prepared by putting grecisel 2g of | eaf

t obacco sERedeVePPHated rerPsihdjents G Lectedhdpnbhercanhy Ye¥feci sel y
10 29 of baghykeBacsdshaedas( dHrbhdt8GhpnPCapplRYtRs atthosph¥riRt er

15 concentration analyzer).
FIG. 5 shows the result of analysis of volatile
constituents which were collected from the same test sample by
a conventional static method, for comparison with the result
of analysis shown in FIG. 4. It is to be noted that the gas
20 chromatography analysis was performed using a gas
chromatography analyzer HP6890 (product name) produced by
Hewlett-Packard Company, feeding He as carrier gas (in constant
float mode), under the condition that the oven temperature was
kept at 40°C for 3 minutes, then raised at the rate of 10°C per
25 minute, and then kept at 240°C for 5 minutes.
As clear from comparison between the result shown in FIG.
4 and the result shown in FIG. 5, when volatile constituents
of leaf tobacco shreds were collected by the conventional static
method, the result of analysis showed that pyrolysates produced
30 due to the heatingwere contained in the collected constituents.
In contrast, regarding the volatile constituent extracting
method according to the present invention, it was proved that

many volatile constituents can be detected, from highly



contént in a container of 20nmL in capacity ( sanple vessel 10 ) ,
separately, each with filter paper inpregnated with 5(err)L of Cl10 (0.2%
n- dodecanol ) as a reference substance. FIG 8 shows the result of analysis
of constituents collected into a caniseer 15 20 fromeach test sanple S by
the volatile constituent extracting nmethod according to the present

i nvention. Specifically, each test sanple contained in the container (
sanpl e veygéptide) copstispenss Loclewr vedakihgt eonstigyenygonwishout
constitue v LRgwaN [ test sanple 20 S were
coIIectedgégPﬁggggégﬁthgg g8$§@§?e§§8§ﬁ?§§§?gggbout 1x102Pa (1/1000atm .
The anal ysi s wWa3Gpe®wf aetadtessitty angdew htestat oghepdyprepisalvs2gAsofseen

f FI G ich sh t |t aqf i f the.t t est I
i ng. d P e AT Bestitin Gans: ARBHFEC 5 at BindR 4 E5bsaRARE S e
vol atig e ¢eamplbussds&Xi1gCoE e RochpaeDtyliand ot timpradinaiydd wdeant i on

can surelgeextract vol atile constituents of a sanple, hardly being affected

by the waB@HlcBAt SnMigrtunte Qi AEOGIRRING | 2% Br FeFPTRASS SLBGHAPER t hat
since vat LaeBBhAlfk: NcB 66859 Wafe P8, AHe eXikaCISLbd P 1&PEEGEBtteBY
depressurization, it hardly affected the collection of volatilé

const i t uewithcoine afekerence isaibsaapice. 1F S tepisanplehs . r Bkt ohowssory

eval uati op, wh af obg I t ) i ad been
preser ved@le%fa 5%5$g#-§t V\%fvve E];"5 a@%q%%%aﬂio%&aﬁgfé%of %{%ﬁev\ggﬁgqtl%pe

whi chidhadcbastipueatsvesl bécaed from thvisweeks sempd e Snsprihevallaatide
conparativ in respect of greenness, .fruit cen noot hness, .terpeny

' , t, 5
scent andcﬁaétFFR8n§ceﬁ¥Fr§ﬁEgP9id@????dvcﬁ%ﬁ$% Hniq t sPEPSERE two

sanpl es Wghoen®hbaCt EdheRP I Al M d NedNPr CONESEST $hylrbcdPobiish hgemat hod
according to the present invention, and snell of the volatile constituents

col | ect edekhTERECAWETOBNERLF8SDOSADDIACY ¢ EheItetthiygN €1 #i&st keRF por t
40, 40 fibkedob@ heofarisler sa@loe0 2 1h faclit o3V dhtahsdncemeaal vel v.
When the vol atile consiituents as a whole collected in one canister '20 and
t hoselb n ahdé athgd ¢ Hurstlér midudes dnebnofhdrcoapear edithi $ whows ¢hati ve

differences,in.the above-nentioned eyal.uation_itens n_be recogni zed.
Thus, eval"ﬂ&?it&ﬁiei n°P8§§&$P38FSt hgojalgg\(i Pﬁen}Pong(%‘OFFen%,%rv?ﬁi cﬁagggl’s W th
subt | e di tbmparatsvang.l argely relies on human senses (sense of snell, etc.
) ( can be sureltIﬁ performed. It is also possible to use the snell qof the

e

vol atil e const Felfent & c8RPBEt etP® n TR LENIT e_ranz?j‘-wsd_s of  ¥rdadide .
(standar dyoaR¢ 184ahY¥3! 8oL 18cE8B! £roh {1 sl triels? samﬁiety%g g hgcted in
the other canister 20 conparatively. The nethod of collecting volatile
const2@ uetthe bdesh shiNMpl@. intby & canventionalthead wpacameidathpmhede: o
conparati 2 { val atile ngA i iﬁﬂ% e } dd-er ent
times. Spégff?gg¥F%#ﬁ%%gg%ﬁ%gkpfﬁgegbfg?i?%l%ons ?ﬁag%?gg'nggﬁ%tggifgter 20
bef ore a danphe tassubfetd do bnottuer tasat.nmand, 160% dcol lasctthey walsat.i | e
constituents.,i n anqther canister 20 after the s le |s subjected ta the

t r eat ment th &0 & 3?3 c{vg %415’??% ﬁsg?fugh{gmgggﬁﬁgpégwgpgjlga&st F%he

t r eat ment peaffobmednakyigth das ehiomatogitaphyhana voket i Hes &I pirodwdits ar e
collected in a canister_20, the collected volatile constituents _can be

pr esetVednamgls PERdusedebindigtiat tirPadiarnd cbrreengd feefding e @s

constituegh$rqas Qﬁs Pei QiR afdSELYat sady Sedler PMENEA M ¢ foll®hndd Mited
to the abovedescri bed enbodinent. In the exanples of experinment, volatile

const it uethe exer tepipeatate wasgient ati48iC fanp! miautesc then raised
at the rate of 10°C per minute, and then kept at 240°C for 5

minutes.

30 As clear from comparison between the result of analysis
shown in FIG. 6 and the result of analysis shown in FIG. 7, it
was recognized that in the volatile constituent extracting

method according to the present invention, even when the test



5 However, what is essential is to collect volatile constituents, heating a
test sanple within the range that does not allow unexpected secondary
products to be produced due to thernmal deconposition. Al so when volatile
constituents are collected froma testlsanpl e, keeping the test sanple at
an ordinary 10 tenperature, like effects can be expected. Further, while
the canister 20 was depressurized to about 1x102Pa ( 1/1000at i n advance
and t hen E3RRLet ¥ast Hephedsakhee BASREAtiMg %WR?Q%ﬁn%fth90°ﬁg§eﬁEed
depressuryafgtme cBB‘é%E‘Eﬁeﬂ%Qr %ﬁang%vemadne t%f@ﬂﬁé&&é @Hafmxhae
depressuri ze a smaller degree, for exanple, to about

(1/ 100at n)'plde;;éed:qmgstd:tuemet ¢Xxboaot ing swriblod aqtmar%ilz@tefthmpreaﬁntt er 20

is not restricited t.o rt uIar c ters
Lsed i n' 1 PaveREFSRid FL¥rPa e B Sncthidbing KUngBAMIE, CRTLS
suitalgy. iQQza'aJréda@gnu\baltaatﬂwombwmmw shdchado hoelungerddwetReamplie in
which volatile constituents were collected froml eaf tobacco shreds, the

present | AGEAPPBRLIELANAPEE BRtaphfPEhedniy EBﬁsF?PE%H?stEEﬂﬁFﬁﬁuﬁﬁnornal

smel | contai neflign 8 58laflesUed AstHdPOWed, GRRIRC HWINTeSROYAPIRsaRAl yZed,
or when formal dehyde 25 contained in wall paper should be analyzed. To sum
up, the prezenprepseedibn D%ﬁt&nﬁrﬁﬂeqkﬁekiﬂaguﬂﬁ Agafotabpreoc8hsefisuent s
evaporat i 0 [ e and
can be ca??lﬂéé %]ﬁ%@é\n varl ous émasq’fjl %?tﬁ%%lifjgl r?té&wg%\? Réaﬁhej%%gpe

t he iIvenRgarE 188f I’(ijlﬁil'th AbrAEBL(ﬂABt k:lu’r’édABype{pltm\nm abcl.5% watene
present invepti I cont g,volatile constituents i in a
Pl veEaFenfrip 3 33RRATpa200E Ut sh e BhncT ey Saetsedn 1)
depressur bapdrhaeaﬁyaémiﬂﬁﬁbemter%ap@@ame@dlawd mtﬁasm. ofveseel . By
this , the inside of the sanple vessel is depressurlzed rapi dly, which

enabl es t hB-¢&IRndodecanrl) @At e r eReH st ancGsm t RECs Bnfiihovs they
moment . TE!&M@L%H&&PM%&W&&M@A r&ﬂlréwédﬂqml eaﬁﬁgteel | ect ed

into the canister. Thus e invention can surely collect volatil
constli% ue@Ps frdm oﬁanhghtqst/olsampﬂ-@ cBHndv t bhat valatige vgpagﬂ:!i@uent

consti tuel s ot NGULnLIRONO! BEELEAGANS! kEUCRLS SUELELHRY afyEnsgenlfects

of heating suc ernmal “deconpo |t|on e invention can
surely coBbeclfyohanyleemmmsttéstwmampbetabnedinedaJsannhe ceasnlipeand
effectivel

irrespective of th ter t t he sanpl e | ect
themto a,(]\épgxg'lg ves3ehe0) Mas ?e‘ﬁwgn?? o‘quﬁ:agoﬁrgét“?%q?s ma@‘ﬁ §/8B§W ficial
effects syehoddoti bt levabore?isly hHEEScHMlEEremh é4ch &8t shmplean be
preserved for (analgtlcal chem cal or sensory-scientific) conparative

eval B iofi werh ephéepctedansiadcansaniaénrs20 depresAppized KR appitat us
for extragihphay o BhiddoHS! | THENLRA1GRTR" 'sn er%o%m%ﬁ”ﬂlsin egsggsfor

contai ning a sanpl’e of a solid contalning vo I'e constituenfs, a gas
f eedi ng dehromatographlyi agpaltateanmpl e vessel mnth inert gas, a thernostatic

chanber As seen from FIG. 8 which shows the result of analysis of

the two test samples having different water contents

25 comparatively, it was proved that the volatile constituent
extracting method according to the present invention can surely
extract volatlle constituents of a sample, hardly being
affected by the water content of the sample. In particular,
it was recognized that since water contained in a sample was

30 all extracted in a moment by depressurization, it hardly
affected the collection of volatile constituents contained in
the sample.

FIG. 9 shows the result of sensory evaluation, where leaf



for containing said sanple vessel and keeping said sanple contained in said
sanpl e vessel at a predeterm ned tenperature, 10 and a cani ster capabl e of
bei ng depressurized in advance and sel ectively connected to said sanple
vessel for collecting constituents eyvmporating from said sanpl e contai ned
in said sanple vessel. 2. The apparatus for extracting volatile
constituents 15 according to claim 1, wherein saj as ﬁg@ iceis
desi gnegzotb%ég%ols%%d%t melpkecured tYPﬂ)sHhHG%a‘iﬁ?J‘hceL%%%sge Wft\%dsjgﬁd i nert
gas, and said canister is dsfgi ngd 580935 £5sUFhe etneot wbeuth G 02Pa i n
advance stadf seltawt Weeks 2t é'%e o?o sai d sanple vessel to coﬂgs‘%d

constit ené@ 29 éi‘é’?@f@é&r& bptunEeai twe arpsiks BRTeRIRIRF LTt const | t uent s
wth neé&? € 0ressure. 3. A nethod of exéfggﬁ'ggsvolfgﬁieycomeemtuents,
conpr i si &smpdrea sl epy of $¢II¥%§P%QEan%$e essel containing, a sanpple of a
solid contai nj n% volﬁé%%%,foé’@éﬂﬁ UaTd hai-tiikenecengas %Eﬁcﬁgiﬁﬁg&’ng sai d
sanplSe aﬁm%PBP% P er enperature, and there L%e&e nggihagtadcani ster
depressuj,7g€i18 asbipttietdenisai Qfsa‘ﬁi‘ﬁet\‘i@ssﬁ?m?g her% col | ect
constituents evaporating from iae!g% SAPhE. b¢. tHEamemtdbacsoréinda &fi ng
volatilesepnsﬂtﬁggn%g EéhxﬁQﬂﬁ? to‘claim3, wherein H§ Qi 1M ehgsused as
said i neng11 988 sént Hvémt 1ed, eindsmeddt phgthe vakate & S8 dent s accordi ng
to clai m-3% Wherei n t he t enper at u%ﬁ? a%s Whpch s92i gk Samphelis thapudhs

pr edet er gonaectedoelm tBEPIW fFE T d6es not al | ow t he 1%2 velatile
constituents cont aji ned; 4 n 4,92k dreaante® the benisteraldq. d2c3n) JHeF
prodife FEIEA%EE S6condary products. . A@GR A3. AF. A3, A;

3. A( 3. AF. AR 1ATa tA(dE.ospa R 3L vRAI394 . AFa3. Al F8QScUXY[ \ gOBswyt

e rihen¥] cal cal cal g<al ool £p] € alahathenleais af vpsajedlian e eB T cay ca
U] ca] ca] ca] ca]"F*a‘]rb BFC ?caffcaU] cajc<a i\ 20. are smelt and

| 3nkn' 6" [%, "ééﬁwzuﬂgﬁﬂ(xﬂasﬁ(inﬂhﬂﬁl@&P@&]E&P&ﬁf@g]ca]ca ca] ca] ca] ca] ca] ca
] ca] ca] ca(f nghf%a] c?p&?c_a] ca&ca{ l{] Qﬁé jk¢al-eakes] oa'the’ abbve-yentioned
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ca]ca]ca]cgifsé g&ﬁahgghﬁg]@@ﬂCﬂ*&aﬂ@@@@@ﬂ ca] ¢arPEUSA 7% vl && % (])
* 7% % Py \PVES f .. v/ T} xsnid 7] ¢] calcal gal.calgddsalss] s atiad] saptdpcal ca c
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ca] ca] ca] ¢akcal cahs dle shralyaperferfed cdtal? AA. C7CCOD3DnDDDDj EE
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1#109&' )V91Pt1é9889v§tatuie@a&Pe? beypovFRIPed, past YY710'

#10%& () 2! ~ #1908 (DreadrlO ﬁho&OFF 105 LORHto@ 100R&d ) a8BvE-[ ZX6P:
| #100& () - 21 #100& (- DE100ZHE () - 21 y#100&' () - 21 NE1OWRZ& () - D1 ~#10%& () - 2[ " (
) *, hr S4y M1&6oZ b -entphieent) - y 351N &Xanp1Ee ¢P experiment, volatile

R

I'L! 10%Z&H6yvelrbr , WA T8 936t &5 (Yo bNﬂ.lG%Zﬁd](étJ‘fle&ﬂ:GBﬁ&i(:)Jents ,

’\H} [9rS4l S/ #10°/<ZZ&'/0%) z! [ #109& Q z! | f,#109& () -
*y1092Z8& ( 51e§§j.ggleo gst sample Within 'the range that does not allow

&9'10%ZZ&néA&SE@HH7598@nﬁhry'éggﬂuélsf38198@pfbduégézd&QZEo thermal
10Z2! 3Y7TM 10%ZZ&
decomp051t10n Also when volatile constituents are collected

from a test sample, keeping the test sample at an ordinary

10 temperature, like effects can be expected.

Further, while the canister 20 was depressurized to about
1x10%Pa (1/1000atm) in advance and then connected to the sample
vessel 10, the canister 20 may be depressurized to a greater
degree. Conversely, the canister 20 may be depressurized to

15 a smaller degree, for example, to about 10Pa (1/100atm),
depending on the kind of a sample. The size of the canister
20 is not restricted to any particular one, either. For example,
canisters used in the analysis methods denominated TO-14 and
TO-15 can be used suitably.

20 Further, while the above explanation took up the example
in which volatile constituents were collected from leaf tobacco
shreds, the present invention can also be applied when
constituents causing abnormal smell contained in a solid such
as flour or confections should be analyzed, or when formaldehyde

25 contalned in wall paper should be analyzed. To sum up, the
present invention is optimal for collecting volatile
constituents evaporating from various kinds of solids to
subject them to analysis, and can be carried out with varilous
modifications falling within the scope of the invention.

30
INDUSTRIAL APPLICABILITY

As explained above, in the present invention, a sample

containing volatile constituents is put in a sample vessel with
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$#10%8 (Jodisf AO%ME 4 ) sELAMEG ( hiakreMse“@FFectd/K heating such as

10 thermal decomposition. Further, the invention can surely
collect volatile constituents contained in a sample, easily and
effectively, lrrespective of the water content of the sample,
to subject them to analysis. Further, the invention has
practically highly beneficlial effects such that volatile

15 constituents collected in a canister can be preserved for
(analytical-chemical or sensory-scientific) comparative

evaluation with other volatile constituents.

i
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filling the sample vessel with inert gas, a thermostatic chamber
for containing said sample vessel and keeping sald sample
contalned in said sample vessel at a predetermined temperature,

10 and a canister capable of being depressurized in advance and
selectively connected to said sample vessel for collecting
constltuents evaporating from said sample contained in said
sample vessel.

2. The apparatus for extracting volatile constituents

15 according to claim 1, wherein said gas feeding device is
designed to replace atmospheric air in said sample vessel with
sald inert gas, and said canister 1s designed to be
depressurized to about 1x10°Pa in advance and selectively
connected to said sample vessel to collect constituents

20 evaporating from said sample by sucking sald constituents with
negative pressure.

3. A method of extracting volatile constituents, comprising
the steps of £illing a sample vessel containing a sample of a
solid containing volatile constituents with inert gas and

25 keeping sald sample at a predetermined temperature, and
thereafter connecting a canister depressurized in advance to
sald sample vessel to thereby collect constituents evaporating
from said sample.

4, The method of extracting volatile constituents according

30 to claim 3, wherein He or N, is used as said inert gas.

5. The method of extracting volatile constituents according
to claim 3, wherein the temperature at which said sample is kept

is predetermined to be a temperature which does not allow the
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