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SPECIFICATION METHOD OF EXTRACTING VOLATILE COMPONENT
FROM TASTY MATERIAL, THE VOLATILE COMPONENT AND FOODS
AND DRINKS CONTAINING THE 5 VOLATILE COMPONENT
TECHNICAL FIELD The present invention relates to a method of
extracting volatile components for obtaining volatile components 10
contained in tasty materials composed of coffee beans following roasting
or tea leaves following tea manﬁggtﬁaﬁﬁ[j{*wgtile components obtained
by this extraction method, and foods and drinks containing those volatile

GRMRANERs 215 BAGKGROUNBQE TIFAMENTIQNAS f00ds @0tk r a1,

drinks containing large amounts of aromatic components of coffee, those
e FoF ExGRIE S Cory TAdHe CORbRRIAIBS COBEPAUC THE
paoddaction patesstndicated in Patent Document No. 1 are known (see
below). In this 20 production process, a coffee liquid extracted from

roasted and ground coffee beans is first concentrated. At this time, the
Egﬁggﬁﬁﬁ}d 'f%géﬁarated into a concentrate obtained by partially
removirirthe nwoisture fromrthéaforsmentioned coffest Hiqdidyfarkaracting

congentrated remavalliguid.camtaining the 25 mpisturerpoyedia the

groces,s by vv,hlcté th% concentrate is obtained, Next, bﬁ concentrating the
RreMaiTonet Bholnliisd TémovaliRoRF By Eppiying & presttite of

098 MPadorlessusiug arreéverse oonessis meénbrane e aromaticturing,

semponentsdm e conseptratad cemeyal Hguideare CRAGRIHI#edr3(i {0 and
gbtain a cancentrated aramatc liquid, Finally, the, glorementioned
concentrated aromatic (ﬁqwdlan hé aforementioned Coneentrate are
mixed to prepare a concentrated coffee liquid. A known extraction device

Bndrexicactivro methodrarensedwhen extracting the aforementioned

coffee %%liggydésagcieéggh %C%ralﬂ:%%%y‘r]:! qggugti%?ngﬂgggs%f1aromatic
aromatic components lost In the coffee Iqul concgntratlon

components of coffee, those produced, for example, according
to the concentrated coffee liquid production process indicated
in Patent Document No. 1 are known (see below). In this
production process, a coffee liquid extracted from roasted and
ground coffee beans is first concentrated. At this time, the
coffee liquid is separated into a concentrate obtained by
partially removing the moisture from the aforementioned coffee
liqguid, and a concentrated removal liquid containing the
moisture removed in the process by which the concentrate is
obtained. Next, by concentrating the aforementioned
concentrated removal liquid by applying a pressure of 0.98 MPa
or less using a reverse osmosis membrane, the aromatic
components in the concentrated removal liquid are concentrated
to obtain a concentrated aromatic liquid. Finally, the
aforementioned concentrated aromatic liquid and the
aforementioned concentrate are mixed to prepare a concentrated
coffee liquid. A known extraction de&ice and extraction
method are used when extracting the aforementioned coffee

liquid. As a result, according to this production process,

N
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process can be efficiently recovered. In particular, by concentrating the
aforementioned concentrated removal liquid at as low a pressure as
possible using a reverse osmosis 5 membrane having a high separation
capacity, the aromatic components contained in the concentrated
removal liquid can be effectively recovered. However, since a known
extraction device and extraction, method are used in this production

PFrOCES hERBREEInY 10 Eoftde TiaRiF IhERE is- ATIGA FoRRAs Ry hat on
punvErsss@onaiccdmporrenty are dosteindtie extragtian progess. by

Sonseauentlyngvendf armatic compruents.are-lle tobe Jecoyerad at;

hitgh efficiency in the subsequent step_ in which a concentrated aromatic

fiquittis'oBtafh&f TR HrSniatic® D5 TomSonEntidnat FaVe fe ARV BER lost
ranhothe reevveed Iniparticttar since theprorivatic compenentstlost

Suripgn extraction of the aforerngationgdsoffes liguidarsextramelyi 4 can pe

vgl tile and_have a unigug aroma only possessed by freshly roasted
To 8%, %hveeéévé%%orﬁ’gnteof a technology is sought that 20 is capable of
minimiZing thisdoss Bsanuehkap possiblea Thieopresent frevemtibrehasdeeipn
RebiRetkby paying sattention fo-these preblemscRiesent in, the prigsalh g
cOor}ef gf tpg ol:ij c:tst%fe t]pee Qrsesaerg lin ent(i)qsn i-y-oﬁrto"i‘%';% atmethod of
extracting volatile compenénts by which Yotatiie coniponants 28 T Se
3ECHIELT FORPRIRY Ffaterials beth éasiangighcefficiemipmssther
objeeipidhelpresent inventwndadoi praviggslatile cormpaneatso pe
ining.a high propartion of preferable aromatic components |, .
%%ﬁ%zﬁ%éd |nat%stlhlyjp%%teerlgﬁglaen%?o&&s ngl?rlﬁ d?%séegélﬁt%?niﬁg ose which a
OISR (oM FONEARN23G Paté ALDS clif MR ddapafe 56 Paid-bpen
Ratpoh Purblicatian Nev2083x20475 PSS QRS URRQE THIEADNENTIQN

Br PRe-asRachol e resent invention Rrovides AMead of Zuring
extraction of the aforementioned coffee liquid are extremely
volatile and have a unique aroma only possessed by freshly
roasted coffee, the development of a technology is sought that
is capable of minimizing this loss as much as possible.

The present invention has been achieved by paying
attention to these problems present in the prior art. One of
the objects of the present invention is to provide a method of
extracting volatile components by which volatile components
can be recovered from tasty materials both easily and high
efficiently. Another object of the present invention is to
provide volatile components containing a high proportion of
preferable aromatic components contained in tasty materials,

and foods and drinks containing those volatile components.

Patent Document No. 1: Japanese Laid-open Patent Publication

No. 2003-204757

DISCLOSURE OF THE INVENTION

One aspect of the present invention provides a method of
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extracting volatile components by which volatile components are obtained

by steam extraction of tasty materials. Moreover, the aforementioned

steam extraction is characterized by a process in which with the

aforementioned tasty material are contacted with 5 steam followed by

recovery of the steam after that contact, wherein the steam extraction is
egairsack ooty usmbptiigerheaipdnstembgndhibearero the slpacbeptednts are

oBEANLT SHY 19 %%“?FHE%fHHhS'f”i%&EWr?a'EHH‘Qﬂgghehm%%\?gp?-the

Another aspect of the present invention provides a volatile 10 component
abpraRea Y\PiRIafkefte igHAs MR ol RSy \Aigiley a process in
whagtpanetisthitll aroteecaspecedl tespiesentaniantian@rovnescaddodith

B R S ARG T e R conirce.
WhediRi oAk aFbRHN S EBTRESAent dvatRiibhadsP Ut ExakmgleSHPERhagspd
siecaffaphdsiawing tharesyipetasarematieannponsnt avaluatempestture

of 20 Exampl Fig. 1(c) is a graph showin sults of aromatic
hé r%rl%%r@n%%\aa%aggr? geEstgoo @5%5&3‘%”9%’% -ig. 1(d) is a graph )
showifgoReere seiResTa P hrdhatierasapbneny eviA o QuddesERamiatile

cbmpitheHe) dhearaed Fyowing e ieswistabaedanuenta comesieatting
Ve!%élga’iion test of Exgsmple 8. 25 BEST MODE FOR CARRYING OUT
INVERTIONhE following provides a detailed explanation of an

embo8ihéht anatdiabodrietie altibe dfreariding vertiecampyhdass a

FYBRIR- CarPO AHa B RRimaNEHY IRk reRiaitinenal tResavPrtile

Cc%mé)nonnetnts of the present invention. A volatile component of the present
ofifhent is obtained by steam extraction of a tasty material composed

of coffee beans following roasting or tea leaves following tea
BREEFURERCRICP TTIIo ntdg oTIHE ODFAY Matsile component

Fig. 1(a) is a graph showing the results of an aromatic
component evaluation test of Example 1. Fig. 1(b) is a graph
showing the results of an aromatic component evaluation test of
Example 2. Fig. 1(c) is a graph showing the results of aromatic
component evaluation tests of Examples 3 and 4. Fig. 1(d) is a
graph showing the results of an aromatic component evaluation
test of Example 5. Fig. 1(e) is a graph showing the results of an

aromatic component evaluation test of Example 8.

BEST MODE FOR CARRYING OUT THE INVENTION

The following provides a detailed explanation of an
embodiment that embodies the method of extracting volatile
components, volatile components and foods and drinks containing
those volatile components of the present invention.

A volatile component of the present embodiment is
obtained by steam extraction of a tasty material composed of
coffee beans following roasting or tea leaves following tea
manufacturing. The majority of this volatile component
includes of aromatic components serving as the source of the

aroma of the aforementioned tasty material, while also
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35 includes of aromatic components serving as the source of the aroma

of the aforementioned tasty material, while also 3 containing some flavor
components that have an effect on taste. The aforementioned aromatic
components contain water- soluble aromatic components typically referred
to as providing the aroma, and oil-soluble aromatic components such as
coffee 5 oil, and these components are highly aromatic. Examples of the
STorémbntivn et MR/ or @poReRECRENIde ERfrofaiit acideffigeheftine,
foamie acidhacetfitvaeideand caffeina: Malatite coppaneants thet cantaiRater -

thesgAromatic.cemponsts and flaver, comp %rg%%apeget%‘tfaasct%%ovidmg

extremely efficiently bi/; steam 10 extraction. On the other hand, in t

Eke BF WBter BrattionBy o3y iie. afGTeRRIRIHEY FH nidtefiaf fee
iniWwatendt OrteOCmpohenlyarerthehatgrementianedivolatieamples of

%@mpgﬁspgﬁngﬂe%ghb@ﬁgol%w%@Mp%té@%@diﬂ%qrfd@recn%d&sgl%mic acid,

volatile components present in the scattered matter that 15 volatilizes

dirtdg e &ktration ity HroRfiic- Coftéd hedt oRoWG Foastifg dri1e
teanpeaes followingdeatrmanufaciaang@areaised formthertastys natériglavor

Lhesedastydmalsrials arguseadinssteam axtrastionsin the dry, state dn .,

order to minimize the loss of volatile 20 components. Dry tasty materials

S hBESdBRcted o e atthBRE itiBiAng ithmBFsiGA T vitel BF Sfeaming
withngater o iy aforearsritiched eea feaneesearel nordaliy produeed byal in
gtgta@r_t@@;m%_vw@l@% kg&w t]gﬁ lagygiﬂégt@fprp&@éﬁg@szmgiatfue
steaming, Kneadi an rying ires pIcKed tea leaves. xamples. o
AR e R STt PR b L e AP L SR arcly
groery e todieng ieacbiitktear padiey idn, tddlayteatpsadneaeaer that
PuiEH1 tep:do0ihos tep anddierbxteacthese tea leaves may be used

alone of mlliple.ypes may. Bedused in.campindtion 50 Allhough Coffeq.
arablca, . canepnora var. ro%usta, . cane;%ora var:. conuion OIgC.
ﬁﬁ@ﬁ&§aﬁ@%&@ﬂ#aghﬁﬁge@ﬁﬂufacturing are used for the tasty

material. These tasty materials are used in steam extraction
in the dry state in order to minimize the loss of volatile
components. Dry tasty materials are not subjected to
treatment involving immersion in water or steaming with water.
The aforementioned tea leaves are normally produced by going
through a widely known tea manufacturing process including of
steaming, kneading and drying freshly picked tea leaves.
Examples of types of tea leaves include those that can be used
in drinks such as green tea, oolong tea, black tea, barley
tea, adlay tea, jasmine tea, Pu-Erh tea, rooibos tea and herb
tea. These tea leaves may be used alone or multiple types may
be used in combination.

Although Coffea arabica, C. canephora var. robusta, C.
canephora var. conulon or C. liberica are preferably used for
the types of coffee beans in consideration of their high
content of aromatic components, theré are no particular
limitations thereon. These coffee beans may be used alone, or

multiple types of coffee beans may be blended. Although the L
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the types of coffee beans in consideration of their high content of
aromatic components, there are no particular limitations thereon. These
coffee beans may be used alone, or 35 multiple types of coffee beans
may be blended. Although the L 4 value (Lightness value) of the roasted
coffee beans is preferably about 15 to 33, there are no particular
limitations on this value. At least one type of method selected from far

iKfARSd (GHSHT ot alProtstingt ditett fiafTd poastifd SR eRarchal
mastingad Lgeddonthe foastingmethede Irattee reasesthei aforementionesk i ons
roasting degregel. valueisdess than dp.dhgee is ahigh fiskofan ingrease., .

in g?e smoky odor produced when the tasty material is roasted (calcined).

CBhvErsely, iR L VAIUS R gfedtef BT 3371t SECGHis AtPafficipRF ing and
chtaire thel praferdblegoastetbarbrhaunigaetoacoffeg. Akthbugh themne @ie

ne partigulas kwitations pmthe fernof the saffea beans fqllowing roasting, .
qrg)vidt ditisa forr’%th%t allovyﬁs Wfater extraction, the coffee beans are
préferably grodnd of chushed Sinte fhis ehabfés forktild 18 BMpgneftto
e estraetedvvith ik effisiencya Theie hire hor pestiedlar disditations) on the
@r@;m&z%@wga&e eithe grou m@ll osCeushed: qca(fé%%frbe@bﬁl\,& it;ii]&!@é%@@le
to, coffee beans immediately after roasting (preferably. within one

r(%%)n ﬁ,célcr)ll r%greogr%?ér%t%%E\?viﬁ%lﬁa%%r&g)%) iﬁggr%te?‘?oaz’f) Miniffiz8Re t°
638 iGivolafife-bomponEhts FitiseiRoRE i icades inl whidir it isuifficolt toe

gse coffee dransoinreediaielys after reastipg-thascatige beansaie it is a
(sfarahly stareddp.an, Joet aag alipespliers or at glovtemperatire, In

the aforementioned steam extraction, aftef directly con a&lng flie tasty

RIEGERAARIY stean the i€ FoRwRig that BbAtRaS tecoverbatile

Althoughnmsaturated svates vapor w satunatec wxter vapae ot supesheated rio

pleAm canhe usrdfat Jpe aforementioned, stean, superfigaled steam is
used most preferably. A hlgh proportion of the aforementioned volatile
ground or crushed coffee beans. It is preferable to use
coffee beans immediately after roasting (preferably within one
month, and more preferably within 10 days) in order to
minimize the loss of volatile components. Furthermore, in
cases in which it is difficult to use coffee beans immediately
after roasting, the coffee beans aré preferably stored in an
inert gas atmosphere or at a low temperature.

In the aforementioned steam extraction, after directly
contacting the tasty material with steam, the steam following
that contact is recovered. Although unsaturated water vapor,
saturated water vapor or super heated steam can be used for
the aforementioned steam, super heated steam is used most
preferably. A high proportion of the aforementioned volatile
components are contained in the steam following contact with
the aforementioned tasty material.

Unsaturated water vapor is formed by evaporating liquid
water at a temperature below the boiiing point of water (0°C
to less than 100°C at normal pressure). The temperature at

normal pressure of the unsaturated water vapor during steam
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30 components are contained in the steam following contact with the
aforementioned tasty material. Unsaturated water vapor is formed by
evaporating liquid water at a temperature below the boiling point of water
(OC to less than 100C at normal pressure). The temperature at 35 normal
pressure of the unsaturated water vapor during steam 5 extraction is 0C
to less than 100C, preferably 50C to les than 100C, more preferably 60C
OB CcahdevEn Mbret préfeTabl80CBNSC. Seiiritel Wate? agor ises
formedi by °eyaperating-icquidapater auhie hoiling@t the dailing paintof 5
waley L00E, ahpagmal prassurel, Sinog LIS satuated water vaporean ,
e easily produced in arge volume, itis used more ea iy than

ﬁﬂ?é’tﬁ?&tgﬂr\%aﬁe]r%r‘?’%%ﬁr%éd%?é&ﬁﬂ% BFmeBcvitRdGEng point of
mereasing thec psessidenappliectas the: aforesnantoned saturatedtwatefater

vapay, 10while continying,to,neat JThis superheated steamyis btained hy ..
heating saturated water vapor formed by boiling liquid water in a boiler or

6y &tectrdagnBHie AtdiciciTh&atifg Witk °4 burner, electric heater or
electronsageetid grahstionteeating devivedWhambeatingdheasing the

aforementionsdh sayratediwater Fbe- ¥aper. it isRossible-to-beat while .6 r

ressurizing the saturated water vapor. However, since it is difficult to

EOHtS1 (RR° temPEPSURS ot TRE super eatdrdtedit by tedbeify prosdurgined
follohdnd pressurizatiore dt isaireferadihy hebtathevithaut bprelssugizingrAk
electromagnetininduction hgating devise.20 sormallyforpssunesheatgdith

steam by heating a ceramic or _metal heating element by electromagnetic_
AGLBA Hodtig 5t & frEG05REy Of 10U Az 5 L00 krsC ahd Eacling o2 --19
saitated Watst VERsorwith Hhe stiffcersithechestimpelernéat Tacer
terpperature ofthe supen beatedhsteamduring stessn r2% exgragtiondsturated
higher than 100C at normal pressure, prefer bi%yf .higti%r han 100C

500€ at nérmal pré)sws%\@f fnosre prefelrabjff ﬁ% ef than 1 9Ccﬁ)ng68§ atthe
ﬁ@ﬁﬁarﬁﬁﬂﬁﬁwgfsmhﬁuﬁéper heated steam by reducing pressure

following pressurization, it is preferably heated without
pressurizing. An electromagnetic induction heating device
normally forms super heated steam by heating a ceramic or
metal heating element by electromagnetic induction heating at
a frequency of 100 Hz to 100 kHz, and contacting saturated
water vapor with the surface of the heating element.

The temperature of the super heated steam during steam
extraction is higher than 100°C at normal pressure, preferably
higher than 100°C to 500°C at normal pressure, more preferably
higher than 107°C to 500°C at normal pressure, still more
preferably higher than 140°C to 500°C at normal pressure, and
even more preferably 250°C to 500°C at normal pressure. In the
case where the super heated steam exceeds 500°C, in addition
to there being a high risk of causing deterioration in the
guality of the volatile components due to the considerable
effects of the heat on the tasty matérial,”it is also
uneconomical. On the other hand, since super heated steam has

a transition point at 107°C at normal pressure (1.01325 x 10°
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preferably higher than 140C to 500C at normal pressure, and even more
preferably 250C to 500C at normal pressure. In the 30 case where the
super heated steam exceeds 50pC, in addition to there being a high risk
of causing deterioration in the quality of the volatile components due to
the considerable effects of the heat on the tasty material,,.it is also
uneconomical. On the other hand, since super heated steam has 35 a

fransitibn pARTAERHPESG NSHRAl FresSurETRAIB2E & 1059 patbpa this
atmasphere), whentgt a tempecatese dughentian thiskransition point, it

*E%‘é%@éﬁ?%ﬁ@%ﬁ?}?b'%h@l‘?rﬂé%%ﬁ?dﬂkcﬂ'é{rﬂ'%%” heglipg.samurated o

water vapor at the aforementioned transition point, the majority of the
G RN bt RS appR&d & t8BRLS Hitent REaf'thitid tonShnidpfeantity
cifahgiay therstatelof theasebstascba Tdrereforet ittisadifficulctonkaise dheor

tempsratyre ot that substange,. Furthermare, inthe case,of super;heated
5

steam in the aforementioned thermodynamically stable state, when heat

10 5pplicd 18 the Supel He e ¥tEam: Hiethpatittre HBE 58 Rtiuced in
thersbpembeatedistetne thiatsis propeviierallteahed gaaatity ohheat

appliedJnthiscase berriorementionsd guantity of heat appligd;is yseds
as sensg)le heaktl. Incidentﬁll%, in the é:ase of water, the aforementioned 15
FBRSitRA FSint pEERRE at 50000 SFRoFhal predRis WY Sd-taffed S
boiingesbint), Ahd thedaterdrdactthitimenist usedrasotheriieéanefl. to the
o io. Profabiy B 10 30 e/ oL etoreb 0.6 1 20 Ko o
extraction.is prefer 10 ore preferably tqQ g/h, an

A aér{/%eln%%o?ép pgrg eEr‘a RPiL.Jzet% 16 gklfﬁﬁ'gp:earsl I%S no?%s{t?/ rfﬁ%?etrial. In the

case gfierelthe-arhbuRb6f SEEEMAS &8s fian 108 lfArexsationed

etficieney; Becpmespays ginsednere ime dsyeguiresiRrecoves ihiee (the
yglatlle components, Conygrsely, iy t_ggecafgtvgp@r%haecagp%qlticg steal i s
excee?ls 30 kg/h, %he 2§ pressure Inside the devices used to generate the
Ufefnas the heat of vaporization during boiling.

The amount of steam used for this steam extraction.is
preferably 0.3 to 30 kg/h, more preferably 0.6 to 20 kg/h, and
even more preferably 1.2 to 10 kg/h per 1 kg of tasty
material. In the case where the amount of steam is less than
0.3 kg/h, extraction efficiency becomes poor since more time
is required to recover the volatile components. Convérsely,
in the case where the amount of steam exceeds 30 kg/h, the
pressure inside the devices used to generate the steam
increases, thereby increasing the cost of the equipment for
controlling pressure or requiring more installation space.

Extraction time in the case of carrying out steam
extraction with this preferable amount of steam is preferably
5 to 60 minutes, more preferably 6 to 30 minutes, and even
more preferably 7 to 20 minutes. In the case where the
aforementioned extraction time is less than 5 minutes, it is
not possible to efficiently extract QolatiLe components from
the tasty material. Conversely, in the case where the

extraction time exceeds 60 minutes, deterioration of volatile

7



10

15

20

25

30

35

increases, thereby increasing the cost of the equipment for controlling
pressure or requiring more installation space. Extraction time in the case
of carrying out steam extraction with this preferable amount of steam is
preferably 30 5 to 60 minutes, more preferably 6 to 30 minutes, and even
more preferably 7 to 20 minutes. In the case where the aforementioned

extraction time is less than 5 minutes, it is not possible to efficiently
BRI OTRIB CROTRFORe fESfrdih thEtashf nfRefial ‘CorrerBeRk ifdé Lon
nasexwhete Hie 36 extraotion timenexeeeds 6Pgntridestdateriatation of

pvgﬁtﬂsuZa@meﬂgeegssragp%e@é&aﬁi%égc’mgsca_éss%fe%teﬁmsxwy'ggsi@ing

excess of 3(5 minutes using super heated steam in particular, the tasty
thatsridldetmed eB8csptifleld (dXRthtS catifRioh) TE8aRiRghn t(REGISK
afan indreasédnismoky Siadahdncideatally, da the tagexftcartying out

Steaqyextraciionsing Satyralgd waler vapor,or SUREINEARE SIEAML + o ar,

although the majority of the volatile components are extracted within 30

FhirtRES intie &4k bf EdnYind BEt HutEirae watBPeREatfof  foughiy acted
whiouriis réquiredut@slhhisrsteam extyactidn is:prafenablywartiedwtt i sl

w~ealed coptainet i, ordef tmreguce, irpovesy less cadged by scattering
and diffusjon of volatile com(?onents. In addition, although this steam

extractioh s AGPARIN EEATST BT at SnEASSAREGrE ST igyralidhd™ 2
sczrtied outnurderancigasedied pressarkiddoregyers sinceothis steamd by
s@ﬁ@@ﬂh@naﬁ@s_&bﬁfﬁ{bﬁiﬂir&0@&4@!@@&@@98&%{&@“ngrﬁl&lﬁ{i&fion,
roma by preventing oxidalive deterioration, Lis mosL prefergbly, carrled

outt In meriLgas a mosp%ere SUC?] as nltrogen ga% or arare gas (a
nsy-ealled deovxygenaidd Beate} LpRidentaiy 26 Stearh prodetednsingsed
pratanfrm wiich-disselved axygen hass thean mroeved (sa-callgdles the
Ssoxyoenated water) containg hardly, any dissolved ovgen. o,

onsequgntcfy, after replacing the atmosp ere ?nsﬁg a seale?:] contalnyer
HﬁﬁYQﬁﬁa?%fé§ﬁﬂative deterioration, it is most preferably

carried out in an inert gas atmosphere such as nitrogen gas or
a rare gas {(a so-called deoxygenated state). Incidentally,
steam produced using water from which dissolved oxygen has
been removed (so-called deoxygenated water) contains hardly
any dissolved oxygen. Consequently, after replacing the
atmosphere inside a sealed container into which a tasty
material has been charged with an inert gas, if steam
extraction is carried out using steam produced from the
aforementioned deoxygenated water, the inert gas atmosphere
within the sealed container is easily and continuously
maintained. Furthermore, in the case of carrying out steam
extraction in an inert gas atmosphere, it is most preferable
to similarly carry out recovery of volatile components as well
as all other product production steps (for example, coffee
bean roasting step, and food or drink production steps) in an
inert gas atmosphere. ‘

Although it varies depending on the type of tasty

material, the typical recovery rate of volatile components by
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material has been charged with an inert gas, if steam 25 extraction is
carried out using steam produced from the aforementioned deoxygenated
water, the inert gas atmosphere within the sealed container is easily and
continuously maintained. Furthermore, in the case of carrying out steam
extraction in an inert gas atmosphere, it is most preferable 30 to similarly

carry out recovery of volatile components as well as all other product
prbaERLIGH Steps ot exAnipiet 2Btée bRhntoaktingStepie afdtfodBdr 0-01
drinkl productionssteps) inan inerpgas atnaspheres Althaughrit yaties

depanding on thestype oftagty 35omaterial, e fypicalrgcovery rate,o
volatile C(?mponentizpb% 8e s,tear% extractign iBs s%gl%/léﬁgf tgé %d[%egy% ko

weight (Brixt0-6% {16788 W8S With RdsfEtd td the 1886 Taiterian the
Hewevehdts preferetly €5 ta GWbyrasighirBria®O5 0 Hsas arsolido. 01%

i8§%§l%@{§;io%0famn¥@esp§ﬁ%nlg tg? 578§§€iwge@3mjeonents is not

aforementioned recovery rate is less than 0.01% by weight, an adequate

&RGURE bPolafiieBEMBENENts TS T réE5Terd TCorvishR i TrE theged
whery they aferementicrreth reGdvery ratégxceedsnb0%eby sveighér than the

cRIMpenents-gisstbandhen yplatile compenrents. pamely componenis that

can be stahly 10 reCO\_[Lered by simple extraction methods such as water
ST deBSits BRR g Sut SEeaR e r ARSI &8 PeldVelRtah large
ambumts; thereleys pidking ahisyumecondmida aAftex teeoverimg thevolatile
Qg@@@@ge&s i;n%th@a&qudgfncaﬁﬁwid,lgm%@, rpmdﬁ;; fgollﬂg qrr?%%hégli%al.
they ar either stored.in the sealed cantainer or added tqQ a food qr

ik L O Loehaie a1 Shimeed ByREIEt iAo, ine Sleafem of
and toolidg &ftercoactimgitta tastimarariakiv tive histentbationee
stean exyastien. Gianular Qsiewderet anlatiescormpesgnts age pbtained

fy. drving the aforementioned 29 liguid yolatile components or steam after |
contacting Wﬁ the aefLorementlone%ytasty materléir?i%/ reeze-dyrylng or g
§E@“§team and cooling after contacting with a tasty material
in the aforementioned steam extraction. Granular or powdered
volatile components are obtained by drying the aforementioned
liquid volatile components or steam after contacting with the
aforementioned tasty material by freeze-drying or spray
drying. Solid or semi-solid volatile components are obtained
by heat-drying or concentrating the aforementioned liquid
volatile components in accordance with ordinary methods.
Furthermore, at this time, only a desired component can be
selectively recovered by fractioning by distillation or vacuum
distillation using the chemical properties of the volatile
components, or by purifying using a resin column.

A first food or drink of the present embodiment is
composed of a liquid that contains the aforementioned volatile
components, examples of which include drinks such as a coffee
drink, tea drink, milk drink (such as a milk-containing coffee
drink or milk-containing tea drink) 6r soft drink, or
concentrated extracts for dispensers. A first food or drink

is produced by going through a step in which the
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drying. Solid or semi-solid volatile components are obtained by

heat-drying or concentrating the aforementioned liquid volatile

components in accordance with ordinary methods. 25 Furthermore, at this
time, only a desired component can be selectively recovered by

fractioning by distillation or vacuum distillation using the chemical
properties of the volatile components, or by purifying using a resin
LRGP fiR 960 OF HrinkCoFRRPSFESENT ettiSodittétis 30 cbhitpssetopt
=t beuiddthat eontaing dhel afareirentioned aolatile acamponenis examples
SHfphichjnglude drinks siieh @ﬁt%&?ffﬁﬁmgglpgtgﬁaydgelée@'%aqmg;é?&pcha

as a milk-containing coffee drink or milk-containing tea drink) or soft'
ik dricsftettiried Bxdratid for dikpehEBRS ik fifdtfodd (Giidrfik 9@ and
producedimtgomgeibmoagh arstepirt: nhich: the 9afoiementippadntaiatiexed

gampanentssare:mixed. Indhe.gase, of stoting aang%r%%d grdrink,

sterilization treatment is preferably carried out either immediately after

ThaRirly uB = HYbRE to St ¥R asSE HhKkObr ffediately aftet Hifg-aRd B st
sealingrinte ardoritarerf Aithoaghivnlatie dampeneatsi raxed niataasdfirst
Jeodpridrnk may,be inany form.such as A iliouid granules, powder, solid

or semi-solid, since the first food or drink itself is a liquid, it is easiest and
most éCofornical to M n & liqiia Volafie“CdrhpBn2ht L0 R altfdt food ér
rahérile rabdifeedrirkiostea drhk preferably contaihsetiwaye wexteact

ebtainad by wates extaction of atasty matediak(fisst tagty mateial)
ffoil%vviqq stesamaextref%(cttié)an fitohr? afpr%mentifo(glgd volatile compagnents.
ompone%tsftﬁafn are pooﬁy Volatile contamedtin s e afStenfertionsd
frep easty FRate farthargly Volbtiet corfparrens), ard edmisorerms ahatearel n
thet valatilendonrarolatile carppenenis)narecontainghindhg volatile
Apemaiioned.natel.exiach o addition. I order g provige a product
having a parflcuf};\rly hlgﬁ content o \_/olatﬁre components, the coffee
volatlle components) are contained in the aforementioned water
extract. In addition, in order to provide a product hawving a
particularly high content of volatile components, the coffee
drink or tea drink may contain water extracts obtained by
water extraction of a tasty material not targeted by steam
extraction (second tasty material). The aforementioned second
tasty material preferably uses the same type of raw material
as the aforementioned first tasty material. Although the use
of the same type of tasty material refers to the use of coffee
beans (second tasty material) in water extraction as well as
in the case of using coffee beans (first tasty material)
during steam extraction, the types of coffee beans (first and
second tasty materials) do not have to coincide. This applies
similarly to tea leaves as well.

In the aforementioned water extraction, components that

~elute into water (namely, water extracts) are recovered by

immersing a tasty material in water at 0 to.100°C, preferably
water at 50 to 100°C, more preferably hot water at 60 to 95°C,

and even more preferably hot water at 80 to 95°C as previously
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20 drink or tea drink may contain water extracts obtained by water
extraction of a tasty material not targeted by steam extraction (second
tasty material). The aforementioned second tasty material preferably uses
the same type of raw material as the aforementioned first tasty material.
Although the use 25 of the same type of tasty material refers to the use of
coffee beans (second tasty material) in water extraction as well as in the

CHSBOFURTHY cotfed BEghAs TFrt tadMatefal) aduiiRg stedrmasitisdtion,
the:typesafceffer heansWirstrart tsecard tgsty-materialshde et have to

CQE%%Q%%EB%fHQ%ESE3Q§@“§§@¥JBf?aég%g%ﬁﬁﬁéﬁeﬁéﬂéﬁgin on the raw

aforementioned water extraction, components that elute’into water
(AT, 3atef Baradd) afE FecBveted by iRfinErifd $FtalRlF midtefigFprdance
wateh ad 0dorEQCrpreferably Wvatehatbirto, 160CHLcare preferabiydoho

water aLR9LP 945G, 33 @heVeR AL Rraferably ot water at 80 to 95C

as previously 10 mentioned. Although conditions such as the extraction

tEM PS8 Hurih g Wate FEXTF A oA et aGio i & a8 C8x R ctiGy method
methoddreysditably detemaireddependiwy onithégaw Imatstiahgwvaterhod is
extracsionshiould he earsied,euiinaecardance Svith 9rdingry mefods. o e
Furthermore, although there are no particular limjtations on the method
USSR or WateF "aractih, s B Hhetifod, SR ulEE8IutRn FRETRbAPS R -
miethote Iensployéed imhe casetalcsffde Whité mokneddinganethortison may

employed indhe saseseligadrinkseclfaddiionn twa of eere. 104yres Of ation,
ergl(trr&%ction mgé%%%sn ragtbgnusoeg i&lacc%rlrlwbi%atiqcn. Furthermore, the water

ex rac??&?owmg water extraction may also be corfcentra %rdtti? 5 MBthod
such asfregzeceshdemeation, driémbedné toneepsationommstugnt is that
heating eoncentralion: A seernddood arigrink of the prasent embodiment 1¢
‘s b de.atber iad fhe aforementiongd Juid copianinghe yalalie,
components (namgly, ‘éfanules, powder, solid or semi-so id), examples c;f’
\FHRRARER dRlingtErfteoffee UAstakt $6ancaKk@ffee, instant tea, cake,

Japanese-style confections and snacks. A second food or drink
is produced by going through a step in which the
aforementioned volatile components are mixed. Although the
volatile components mixed into the second food or drink may be
in any form such as a liquid, granules, powder, solid or semi-
solid, the form that is the simplest and most economical is
preferably selected depending on the form of the second food
or drink.

In the case of a second food or drink, instant coffee or
instant tea preferably contains a water extract obtained by
water extraction of a tasty material (first tasty material)
following steam extraction of the aforementioned volatile
components. In addition, in order to provide a product having
a particularly high content of volatile components, this
instant coffee or instant tea may also contain a water extract
obtained by water extraction of a taéty material (second tasty
material) not targeted by steam extraction. In the production

of a second food or drink, the extraction temperature during
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Japanese-style confections and snacks. A second food or drink is
produced by going through a step in which the 20 aforementioned volatile
components are mixed. Although the volatile components mixed into the
second food or drink may be in any form such as a liquid, granules,
powder, solid or semi- solid, the form that is the simplest and most

economical is preferably selected depending on the form of the second
fBBEE 25T dARE HAthe TaSiBF A FREGEARAK, thstantiditeeastd
instantiea preferablyscortaing a*watenextrast abtained byrai€bn may also

exraction of;a fasty,materialdirstiasty-preral), following steany « raction
extraction of the aforementioned volatile 30 components. In addition, in

Grierts pravied produdihadhg” higatituldyPhighPeshiht OF PBlatile

componemgs ais dnsteee coffeerortimstariete acmayadlsd ropntained Water

exrach ohtaingd by, water extragtion of atasty,material (seeondtasty second
material% not tarégeted by steam ext@ction. In the é)ro uction 35 of a

EESSNE Fool oP HRRRS thie eXiractiontehiperatareatrfing RISusRs, 1iauid
exttactidreicmivsialspraferably Sl 200 Ctand watore praferably S0tber

b6 and thewater exiractionsnay-also (be earrgdouundey the same
COhdItIOQS as water xtraction in the case of thé—: af,oremdentl,oned fII’S} food
coaceE gT e O g%e water eﬁ rac(} or . urlﬂ%. rying. Although
or arink. nstant coffee or instant tea containing vo ile~components
&he vidter exeriet R prodliced by BSfilst of Setohd prodactbrprotess iaeze-
theyfirsy psedugtion pracessy Jiquid nalatieseompongnts age siixegyntsthe
water extract e'tlgler p.efore dEyi q ttt'ue water extract (or bg ore dryin% a 10
ﬂqu?. n H1e 1TSSt F oQHC &on LTOCESS, %F e case
concentrate of the water extract) or u_nné’ drying. Although™ the
BforéRteritiidd df/ifg TP prefeFaby tarfie dButihyg freézeb eryingor sprayact .
dnangoit may alsoohe castied cutidywheat diyitga di tha dirsteprotkissiofur ing
g55 I} 1he-6asg Al mxing.vplatile camponents dugng drying of the,
water extract, 15 the volatile components and water extract can be mixed
Sﬁﬁﬁﬁ- In addition, in the second production process,
granular, powdered or solid volatile components and water
extract after drying are each prepared followed by mixing.
After being produced according to the first or second
production process, granular, powdered or solid instant coffee
or instant tea can be granulated to a predetermined grain size
by using the ligquid water extract or liquid volatile
components used in its production as binder. In addition,
solid instant coffee or instant tea can be powdered by
crushing, and can also be granulated in accordance with known
granulation methods in consideration of solubility in water.
The first and second foods or drinks are preferably
obtained as finished products by sealing in a sealable pouch
or container in order to reduce the loss of volatile
components. Examples of the aforementioned sealable pouches
and containers include cans, bottles, PET containers, paper
containers, plastic containers and aiuminum_pouches. In
addition, the first and second foods or drinks may also be

produced while adding known additives. Examples of the
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drying by drying both with the same freeze-dryer or spray dryer. In
addition, in the second production process, granular, powdered or solid
volatile components and water extract after drying are each prepared
followed by mixing. 20 After being produced according to the first or
second production process, granular, powdered or solid instant coffee or
instant tea can be granulated to a predetermined grain size by using the

it naRér et dct 8 iddittrolafifel E6fh poiehts REedUA S Freductivnies k/
dondetda agdditiomi 25, sqlithinstant coffee aninstanhtea eaahe pewdered

fy; crushing, ang.can also.be granylated i accordance with known . -~

granulation’methods in consideration of solubility in water. The first and
ALPONEHODR G ATk S 8 Prefet SBRP OtR&iRedae fifishbesroticts By
saaaﬁ«;mgeinﬂasegladweqboemheBOamrdcmmwdn (frdet jo deddce she tgss of
Holgtile-corapopgnts. Fxamplesotine,aforementioned, sealablg pouches

and containers include cans, hottles, PET containers, paper containers,
54t E6ritdiRErLEna HGHhiAdM potcHBL i Pt RS the first Gt fves
rsecOvel foddisdordricksmiay Blisbe 35 proguced sthilecadding kiowi
Eﬁ%ﬂ&%%ﬁx%m@&%_ of the, 12, afarementiongd addifives jnclude.dairy
products such as milk, powdered skim milk, powdered whole milk and
FERART ARV [BRESVeuttibieiiee! sudal  Slig A 4R ol swistehat 2k ©
cadinsters stich as sodturpelsiearbdivate, emulsificrs suchuas:5 sucpose ¢atty

afd @ﬁ@eﬁ@gﬂﬁﬁ%@l %&a@%@%@ fgafraa$@a and %%;9”%;@5%@%9!&}&51
carrageenan. These .additives may.be added alone or multiple types o

ok S T oo, (e st of BRRcdre Ssed
iprodirtieAgsroeéss dthibnafarehidritioie of addirivesarectt prafepablgfadded

csitaneausty vahaYsing-ekthe: velatile Losapenentss & the seqendfgodre
Js ey U Sre o SRR PR
upsd® f£illing and containment in a container (in a so-called
deoxygenated state), and deoxygenated raw materials and
additives are used most preferably.

The present embodiment offers the advantages described
below.

Volatile components of the present embodiment are
obtained by steam extraction of a tasty material composed of
coffee beans following roasting or tea leaves following tea
manufacturing. Namely, these volatile components contain a
high proportion of highly volatile components recovered by
steam extraction prior to water extraction of the tasty
material. Moreover, the aforementioned steam extraction
allows highly volatile components to be extracted extremely
rapidly, efficiently and specifically as compared with water
extraction. Consequently, in addition to containing a high
proportion of satisfactory aromatic components contained in
the tasty material, since these volatile components are
extracted in an extremely short period of time (less than half

the time of water extraction), they contain large amounts of
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in the case of adding additives following completion of 15 drying.
Furthermore, the first and second foods or drinks are preferably exposed
only to an inert gas atmosphere from making up to filling and containment
in a container (in a so-called deoxygenated state), and deoxygenated raw
materials and additives are used most preferably. 20 The present
embodiment offers the advantages described below. Volatile components
Bt tHe BreseriterfbBamidfit SAERBaHe By SteanfeXficisiybEa @bty

dwdteriabcamposed of coffee beans foIIowiAng roasting or tea leaves
followingfea.25 mapufactiing.sNamely [teseyolatile.components o, ¢
contain a high proportion of highly volatile components recovered by
Té{é%rﬁfe%ﬁi%%fb TG o Al BRFSE&GT of #id t¥eh e makrial. Mbreover,
tvenpforevenstiorrdd steagh extractiormed|ovesshighly: vo@ﬁe conponentsddity
besdracted xtamalys30 raridin,efficiently-and spegifically as.compared
with Wat%r extraction. Consequentlgaln addition to containing a high
BrOPSTtion of Satatacory armalic comporeritS Comtaived h tHE t585° °F
wadteriaf Hines these vokdtilé ebrpdrentsearenexiradted it antextrermely

sberperiodef time deps thanhalk35 the dirag of waterextiaction) Ahey
co tainllargce amount§ ofs%g hci%hiqlualié)égromatic comgonents having a B
S degree of Hetarioration- On the: other haltd, 5 tha Casd of (hater crease
SXEBRHBA DL ey aforeARGRICTET tdsty raaterial With diatelcapa loW Bxposure
temperatiuesaltheughiideecemesaasierto phbtainhighnuality saroraatic
A9mponen sﬂrgevmajoritry %f theen%g@(t:iledcgmpao(p nts ca@nc%ti be
c

adequa?e y recovered. In a(fditlon, In the Case Of Water ex racctlloanl\%thh hot

RVAER CArdnT4 BRdtaSte fehd 16 ddédreaseldue i arpdriorrai et apinatic
ontpenants and di ¥oladite compenents stattedinprduring €xiraations er
ineased: syscepllolit.tg detesioration Singe, the duration of SXPOSHIE .
aroma and flavor of the tasty material, it also leads to
increased raw material costs. In contrast, the present
embodiment is very useful in that yield can be easily enhanced
while faithfully reproducing the high-quality aroma and flavor
inherent to the tasty material.

In the case of steam extraction using super heated
steam, together with somewhat hardly volatile components such
as organic acids, caffeine, chlorogenic acid and trigonelline
being extracted extremely efficiently, since other highly
volatile components are extracted extremely rapidly, volatile
components of extremely high quality can be obtained. Since
super heated steam conducts heat by both convective heat
transfer and radiant heat transfer, thermal efficiency is
extremely high as compared with unsaturated water vapor and
saturated water vapor. Moreover, since super heated steam is
a type of water vapor, the transfer rate of the aforementioned
convective heat transfer is also rapia. Super heated steam
has the inherent property of water vapor of raising the

temperature of a substance by imparting heat to that substance
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to hot water is longer as compared with steam extraction. Aroma and

flavor can be enhanced by adding artificially produced extracts and
fragrances in order to solve these 15 problems. In this case, however, in
addition to it being technically considerably difficult to reproduce the
inherent aroma and flavor of the tasty material, it also leads to increased
raw material costs. In contrast, the present embodiment is very useful in
HeyidlE G be Tadily erMariEW 203 fathtahF resrotfing e ses.
high-gualityraieea andfflavert inherens te the tasty matefial Manthercase of
steam extraction using spnRnheateds steams tagether with samewhat: ap1e

hardly volatile components such as organic acids, caffeine, chlorogenic
SBId"ARE TlgSneiing B Beitif &fitactet 8t {émBR} BffickentSreds bther
highdy cmianiIemmpenea@amekﬂr_acmeﬁememeiyaiapidll:ysh&olatﬂereased by
eqmPanents of @é%ﬁé'}%bfﬂgh Sualit candg, ohtained ,$inge SUPEL .«

heated Steam conducts heat by both convective heat transfer and radiant
REat fi@nSfert it mal SRSy 18 30 extrem &g iigh sXfcdmparéd witle core
tesaturated-water wapersdyd redteraiet water wport Meredver odincéme is
§HB%EQ§§':@di§te@éQﬂr% %W%QM@%V%B%&Q%@@%E@E of the
aforementioned convective heat transfer is also ra}?id. Super heated 4 with
SfeHTh - RA8 tHE Thitdreht property ST IateF Vapor bf raRing theggrared it
témperatare 6f assidistanté ydansartingoveattothab sabstadrcecddnwhent a
it CONtACLS @ lpW-tempgLatuig-substanceantd sondenses: Afddhedropestibe r
gf heat@'{n a substarrllcgein itherrg%gngr 01; rrée%tggnair..nC% sequently, gh

S5 y oif%agor%%onent able 1o dissolvein superlhea ed stéam ()a
volatite comparnentin Sethis eapefdan dantaraporanily andtinstantahesiisly
MQQSQ@_WOII'E@@%F{E termpenatdee Qﬁt@&&t&g@@t&r?@dt@@ Shefim can be
%’S”‘é’%’a‘?éet'cﬂ‘enlﬁ‘ particular, the gffect of raising the care, lemperature ofia ¢
as%y material in a ShoTt period of time Is important in terms of making it
LR8IEt6IRkIDRS 1Y integrating with the steam. Moreover, at this

e .
using

time, the tasty material undergoes a physicochemical change
similar to that during roasting. As a result, according to
this process, in addition to it being possible to recover an
amount of volatile components greater than or equal to the
amount obtained by roasting, the amount of recovered volatile
components can easily be maintained at a high level even if
roasting is inadequate.

Commercially available instant coffee and instant tea
are produced by going through a drying step for lowering the
moisture content. Consequently, in the production processes
of these commercially available products, highly aromatic
components and volatile components contained in tasty
materials are susceptible to scattering and deterioration
during the drying step, resulting in the problem of the aroma
of the finished products being extremely weak. Technologies
like freeze-drying, which make it eas& to prevent
deterioration of components during drying, are widely known to

be employed in the production processes of these commercially
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10 deterioration of volatile components by heat as compared with the
case of raising the core temperature over the course of a long period of
time. Moreover, since the drying rate of super heated steam can be
increased more than in the case of using dry air if it exceeds a
predetermined temperature (140C)115 volatile components dissolved in
the super heated steam can be separated and recovered from the tasty

afetdRalss BYeSUR ot - indtartaitdoudy itiyrAtRg wiftr BRe stehiming
mdloedeerdatithis tiaves thestasty matetiabundengaesia plysicochemnicate

2ehange similagia thatduring Lpasting..As a tesHit, according 10.29 this,

process, in addition to it being possible to recover an amount of volatile

PEGHOhentd GreatE? than of eqifdRs tRE &M duttbbtamed By P8astifg, the 1

camiotag 0f recoveredi vdlatile Corpponéatsidan easily henmaintatread ad soy

shighilevel even f. roasting is-inadequate 25 Gompagicially availahle;
Instant coffee and instant tea are produced by going through a drying

V8P o TowTRG B disfurd Eotitent: éoﬁf&ff&&t%ﬁ?ﬂ thE ptodlEtsn the

pprocessesnbb theseconwrertiaihys avaitable prackictsrhighbraromatic aroma

cggnwrpf@%wgd/qlgglgﬁg@ppn@gﬁ p_gntained in tasty 30 materials are
susceptible to scatterintqjand deterioration d,uriré%the drying step,

resulting T P& PPOBrent oF the 2FSia BHIRE Hiched Products F&ingroodied
agxremely waak: e chrdldgiest like fretezecdiying, whichvmake it easy to

prevenridatesiopation of sempenants duying deying, @E%H@d%lyﬂ@lﬁ"f{@zi@ed
5 be employed in.the production processes of these commercjally 15

Sa\e/SWaﬁlJé%r%g u%tg ov%e%eﬁ coorneveenr%(i%lnoarf?%etzae% ﬁ/iﬁ& SietRods ¢S hbE®
brape &5 PANRICIPFGlatiRRESFHONERS arecaddederentthengrésaier
heaRerineninand areaise tinable 46 tprevent sietetonatiomin-siepsiother
<A1 e dring S1ep 10,5 epntiast.sinceigh-aualty volaile components

obtained by specialized steam extraction for the purpose oefmrecoverlng
SVBRtil& BRfsoridramaré et it adet ottt ot BrarinR bftHe Spraseritsed
1 embediseninpeodicts tieving supesios flavenaneiaiteaa embodiment .

Furthermore, the amount of super heated steam is preferably
somewhat greater than the amount of steam of the
aforementioned embodiment. Namely, the amount of super heated
steam is prefefably 1 kg/h or more, and more preferably 1 to
30 kg/h, per 1 kg of raw coffee beans used as the tasty
material. Moreover, at this time, the steam extraction of the
aforementioned embodiment can also be carried out following
roasting of the raw coffee beans using super heated steam.
Furthermore, in this case, instead of recovering the super
heated steam following contact with the raw coffee beans
during roasting, the super heated steam should be recovered in
the form of volatile components after the L value has reached
33 or lower.

In this case, it is possible to provide a superior tasty
material for which it is easy to extract large amounts of
high~quality volatile components. In addition, sinée the core

temperature of the raw coffee beans can be raised in a short

5
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can be provided remarkably easily. 10 Furthermore, the present
embodiment can also be embodied after making the modifications
described below. Coffee beans that have been roasted using super

heated steam are used for the aforementioned tasty material. Coffee

beans that have been roasted using the aforementioned super 15 heated
steam instead of a roaster or other known roasting machine are used for

B ¢8fte8 bede® THe &refftifiched” Wkt Hedidd Bteameshsmatssithe
séprasuperbeated steanreisednin g dteamextraciiokeofltheshort period

gforementiopgd embodiment. Suithermere, dhe amgunt ofisuger hgated
stefslm is referabl%/1 20 somewhat greater than the amount of steam of the

Aforererfcied Bhfhotimert. RAMTEY 2 IR HRolntofttpertisaed sRafhing
wsipreferaily hkg/teor motemand moreprefefdisly otar30 kgth, perrbkgefd

swcoffee,beans used.as the tasty matesial Moregver, athisdimgqthe
stetatm extraction of thet2 afo{?lmentloned embodiment can also be
Qarmied out folfowing - foasting of the: raw tofféehédds u3iiy SaperAcitedasy
stedimirRurthiérmores fir eeisicase, tasteatllefecoveringithti super, heiated
steamifoliowing, canact with thesraw Soffeebeans during reasting, the, 4goc
super heaﬁed steam sho];:JId be recrg)ver%d in 30 the form of volatile
acce e € a eat d air teaming. d

33 oridwer. h this 8548 %t &

components afterthe-L value has reached

Po¥sIle t6 Pprovidesd siperior tastymdtariartor Whichakisngasy: teestrat
dargeiamesinss of Righ-qualisy velatile-ceormponests. 18 additien ssiaceithe

core 35 tngerq%ure gf.the rahwgoffee beans can be raised in a short 16,
Derion of e i the cabe of oasting With SUper heaied- Steain Toadiiy

period of time in the case of roastin super

ante ToRtpIREERFE tenrkdbRAShGE Petipd of ime avisrédvers simprove
the inside iand gutside bf the sawocoeffee heans are heatedisimultaneously

in the cpse qLieAslings> Wil auner ealsrlsigarn, hefau colge hegns,
R e e ey Lo o g, ey dpleasant harsh faste and
(Example 1) )

After grinding 3 kg of coffee beans having the L value
21 (arabica coffee beans roasted by far infrared roasting),
the roasted coffee beans were charged into a sealable
extraction container. Subsequently, the air inside the
aforementioned extraction container was replaced with nitrogen
gas (normal pressure). Then, super heated steam at about
300°C was continuously injected into the container from
beneath the ground coffee beans inside to allow the super
heated steam to contact the ground coffee beans. The
aforementioned super heated steam was formed by contacting
saturated water vapor generated by a boiler with a metal

heating element heated by electromagnetic induction heating at

a frequency of 20 kHz, and fed directly into the extraction

- container. Liquid volatile components were then recovered by

collecting the steam flowing out from the top of the
aforementioned extraction container and cooling (Brix 1.0).

Injection of the aforementioned super heated steam was
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bitterness associated with uneven roasting, and making it easy to bring
out a refreshing, mild flavor. In addition, since roasting with super heated
steam at a temperature above 140C 10 accelerates drying faster than
heated dry air, steaming and drying can be carried out simultaneously,
making it easy to obtain porous coffee beans. In addition, effects are also
obtained at this time that suppress the formation of organic acids such as
Jorhrnadiauatt YBetic hold; EEwell FLiapicve EStRe eabifity'similk
«onparents thai aretadded.cbhe fallowing preyvides a more tetailed

explangion of the,present ypvenfian rgugh exanples, (Examnle 1) After; 4

grinding 3 kg of coffee beans having'the L value 20 21 (arabica coffee

"B Lrogstad byRar fifrare Croading) O therohfe E6ffeR taHNRErg round

chafgedirtina staldbleiextragtion containet. Subsequentyyrtberaininsideing

H0e alyrementioned extiation containes, was replaced with,nitrogen. gas
normal pressure) . Then, super heated steam at about 25 §0 C was

F&o?ﬁﬁﬁ%us@ﬁwjé&%ﬂjin?&‘ﬂﬁ%‘EBn%n@PﬁOFﬁS&’éﬁé‘é’tﬂ thelgroth@ coffee
dyeans mside todllewuthersupert heated steamesreartactthe ground

«offes,baans. The afprementianedsupeghgated, steamwas, farged by. 4

contacting saturated water vapor generated by a boiler with a metal 30

Hehtitg BRmenfhélisd by fedifomaghatit indi&fich hehhfg@tar- As @
Heequdncyrof20 fdéz canid fedrdiréetly dntorthe dxtbactioh wontain@rweiguid

pralatilescompanedts wereithendiecovered by golaeting the staam flowing, g
outlfr,om the top of th af?ﬁ(]amenp?g]gd extractioop contaki)ner and coolin

X LD). 35 HEGTor Of tiE aforementioned SUBEF hedted sisamwad 4 7t°r
Miméontimged whedB ICliter of volatile components were obtained. The
@dractiontime wasmgheutil5 minutes. Next, 24 liters of an aqueous coffee

eXtraCtA%jt%EjX;'% WgJL_e gg@é‘gdb%wgt%%t{%c@%% O{tbzealue 21 were
aforementioned gr%und
ground, the ground coffee beans were charged into a sealable
extraction container. After replacing the air inside the
aforementioned extraction container with nitrogen gas (normal
pressure), 24 liters of an aqueous coffee extract of Brix 3.3
were obtained by water extraction using hct water at 95°C.
Steam extraction was not carried out in this Comparative
Example 1. 31.9 g of sodium bicarbonate were added to the
resulting aqueous extract followed by adjusting to a total
volume of 63.8 liters using water. As a result, a coffee
drink having a Brix 1.3 and pH 6.10 was prepared. A canned
coffee drink was produced in the same manner as Example 1
using this coffee drink.
<Aromatic Component Evaluation Test 1>

Aromatic components were analyzed using the canned
coffee drinks of Example 1 and Comparative Example 1. Namely,
each of the components contained in the coffee drinks were
analyzed by solid-phase micro extraction (SEME) by adsorbing
onto a solid-phase micro extraction (SPME) resin using a gas

chromatograph mass analyzer (GC-MS, Hewlett-Packard, GC System

N
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5 coffee beans following extraction of volatile components using hot water

at 95C. The extraction time was about 1 hour. Finally, the total amounts of
the resulting volatile components and aqueous extract were respectively
mixed followed by the addition of 31.9 g of sodium bicarbonate and 10
adjusting to a total volume of 63.8 liters using water. As a result, a coffee
drink having a Brix 1.3 and pH 6.10 was prepared. After filling this coffee
HAR HtoTRet@IDans AR S8afifg; & THimetPEBfEs difkowas Peaated byrd
stesitizing foysbeninuiesi abH28X 13\ (G oemarasiveroiamgples 1) After kg for
eheoffeg peansihavingthe L yalug gl were graung, ﬂ%%&mgn%pff??

beans were charged into a sealable extraction container. After replacing

thendtir iside the afsfementionad’didrdttiorBoftamérwith Hitrb§eatsas 2t
(narmdl @preweﬁ%ﬁms@amgquegﬂsaﬁfiﬁe extract ot Bsixrd8e of
were gbtaingd py watel exiaction ysingnat wates 4256, e%;ee 3%‘: 8 of ™

extraction was not carried out in this Comparative Exampl

850 b SIBBRARE Wete HFHEP IS the el 5G8E8Ts exXitscroReRedt
bradpestiy imditotdl 2b voluraciof 68.81kesrosiag watermAsreerasulyyeare

geHae 1 ¢rak having arRrix-d3 andpH &, 10Wwas preparedrALanned 1 s are

c%ffee drinka,vas plroducedAin thedsametmanner as Example 1 _usin%this
20ftE8 drfhiE Chrom&tic CAIRpBhent BvaTuation TeEF 15536 Arbhtatict (2 -
tomporents yeerecdn algzéd Asind ¢he cammetc coffepadmikssofExaaipled in
and Compasativa Examplexbayamely,, fachafthecomponeats contained
in. the, coffee drinks were analyzed by sqlid,phase micro extraction

(V) b ML E S oo LT Bhah meTE B a6 SOME b
tsiFRra gbe SorpramatogRphiitssiasalzer (GC-MS, Hewlett-Packard,
GC Systeavdh8 HiR68OLRheries) During analysissamplesiwpkadjestad for
URINg. &30l system. and; RR;WAXHLAdilent Technglogies) was;used.for ) .

1. Namely, 15 expert panelists were given 1 sample each of

the canned coffee drinks of Example 1 and Comparative Example
1 and asked to score them based on an absolute evaluation
according to one of seven ranks, after which their average
scores were determined. The aforementioned evaluation
consisted of an evaluation of strength of aroma and an overall

evaluation. Those results are shown in Table 1.

[Table 1]
Comparative Example 1
Example 1
Strength of aroma -0.23 +0.67
Overall evaluation +0.37 +0.40

In the evaluation of strength of aroma according to one
of seven ranks in Table 1, an extremely weak aroma was scored
-3, a weak aroma -2, a somewhat weak aroma -1, neither weak
not strong 0, somewhat strong aroma +l1, strong aroma +2 and
extremely strong aroma +3. In the overall evaluation in the

same table, an extremely poor comprehensive quality evaluation
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the capillary column. In addition, after holding for 3 minutes at 40C while
allowing helium gas to flow through at 5 1.0 mL/min, the temperature was
raised to 240C at a rate of 5C/min and then held for 5 minutes at 240C to
separate the aromatic components and obtain a chromatogram. The
areas of the peaks indicated by each of the aromatic components were
quantified from the resulting chromatogram. Those results are 10 shown

RFiG AT ARDrGhyo theSreStiE St Figr 1BD°thR VP4t BieR of ach of
therengmatio comporehnts comtainéd inethe eoffeedrink-obbxample dowashat

cfirmad i, e s significantlyslargerthan that of Comparative Rxample b

<Aromatic Component Panglist Test> 15 Flavor and aroma were

EVALATE BY) expert PARehists ¥or Hhe CannEd cbiRedritik of Ekanthie proma
arfd Qempafdtae ExanipleflENamdly, 15vexperbpdanetists werdogiven 1
sample eagh:of the.canned ﬁgﬁe@h@@nl@Oégﬁamgil,én%ﬁ?@@r@ﬂveIn

Eé%m le 1and a%ked to scqre them based on an absolute evaluation 20
a 1

e OFseVER fanks® BiteP WHidR th&lit averags S seored wefe

according to ofe o
deszrmined. Yhe aforehentidndd evaldetidre worsistetheftaw évahmationeofi ve
strapgth-oharoma and an overall evaluation. Those results are shown in
Tgt}){Iaeml 25 é‘;’able 1] Comparative Example 1 Exam le 1 -Strength of
aromag?).e2 +0.67 Overall evaluation +0.37 +0.40 In the evaluation of
strengti8PaforRa SEEBrafRlde 2gPdedén pagksinTabRe 1eames
exiEemaly weak aImawas SEetethady Baveak agMeerd asamewhatto a

weakaroma ;1. nefther weak 30 net stong. 0 somewhat stiond aroma il
strong aroma +2 an extremeﬁ/ strong aroma %Tﬂ H]é overa evallua?lon

fthe® SaRfaeaié CaReRrEThBR  pEBr E6RiptéRBRSRSUAIRY Evfuatich 19
of. favokand asomeowas Sgored s3r ppor evaduatiedtdrated water vapor

at 100°C was continuously injected into the container from
beneath the tea leaves to allow the saturated water vapor to
make direct contact with the tea leaves. The steam that
flowed out from the top of the aforementioned extraction
container was then collected and cooled to recover liquid
volatile components (Brix 0.07). Injection of the
aforementioned saturated water vapor was discontinued when 300
mL of volatile components were obtained. Next, following
extraction of the aforementioned volatile components, the tea
leaves were subjected to water extraction using hot water at
60°C. As a result, 9 liters of an aqueous extract of green
tea containing 300 mg/100 mL of tannin were obtained.

Finally, 300 mL of the resulting volatile components, 6 liters
of the aqueous extract, 7.8 g of sodium bicarbonate and 12.0 g
of vitamin C were mixed and adjusted to a total volume of 30
liters using water. As a result, a green tea drink containing
60 mg/100 mL of tannin was obtained. This green tea drink was
filled into metal cans and sealed foilowed{by sterilizing for
20 minutes at 119°C to produce a canned green tea drink.

(Comparative Example 2)
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somewhat poor evaluation -1, neither poor or good 0, somewhat good
evaluation +1, good evaluation +2 and extremely good evaluation +3.
According to the results of Table 1, the aroma 5 of the coffee drink of
Example 1 was confirmed to be significantly better than that of
Comparative Example 1. In addition, in the overall evaluation, the coffee
drink of Example 1 was confirmed to be better than that of Comparative
Exampf? L. J0EXaHPIE ) 300 Y Gf EdmrertidhFaTaildie fidBRtea
(aves  KalnisefChad fallawinegptesamaiufacttring were chasgeadintorao a
sealakleexiaction qoptaingr: Suhsequenils heRir inside e repiacing

aforementioned extraction container was replaced with 15 nitrogen gas
YRGrAaF pressiie) Hohehl Safated Witer SApbr At Pl0EWEg iner with
rcontingeushamjectednnio theecontaner frobe heneathdheédeaveavesitoied
Allow, the, satiwated water,yaperto make, direct contact with the 1ga
leaves. The steam that flowed out from the top of the aforementioned
FRDNSFG cohtaiRer FEthertRolfREd Ehd 8odftl RPYeCBydrtigiid
taotatile cormponentsi(Brik 0.97kdnjectioraottthen aferementioned saduratedin
AMater vaRoL was discoptinged whenr3Q0 a0t volatile, camponents were, -
¢ btained.cll\le%xt, follocyvin% extractiog of the afgrementioged volatile
components: thE 185 Y5 leaved Were SUBELtEF To Watdf exfratiisn g
motveater atE8BTP AS & result, 9 liters of an aqueous extract of green tea
QOFEAKING: 300IPFALIR: Mily of tarnisrwers btained. Finally, 300 mL of the
resulting volatile components, 6 liters_of the agueous ct, 7.8 g of

ot BB Baa SE 19 85 S SF s C icte e & Hihuaaree
F6eiothPfoltifie b 30fitErsUBHR) wated ALaresak idyrEsateadriin the
seomdaining <e0 MmyHRO mEcekiannin wasiohtainaed i Ehisogreatetea drink
e¥as e ipia netal cans30d sealed [Qlowed by sierigng lor 200
minutes at 119C to produce a canned green tea drink. 35 (Comparative
aE%ﬁﬁﬁ*?Q)the total amount of aromatic components contained in

As

the green tea drink of Example 2 was confirmed to be
significantly greater than that of Comparative Example 2.
({Example 3) |

After grinding 3 kg of coffee beans having the L value
21, the roasted coffee beans were charged into a sealable
extraction container. Subsequently, the air inside the
aforementioned extraction container was replaced with nitrogen
gas (normal pressure). Then, super heated steam at about
300°C was continuously injected into the container from
beneath the ground coffee beans inside to allow the super
heated steam to contact the ground coffee beans. Liquid
volatile components were then recovered by collecting the
steam flowing out from the top of the aforementioned
extraction container and cooling (Brix 1.2). Injection of the
aforementioned super heated steam was discontinued when 1
liter of volatile components were obtéined.u Next, 24 liters
of an agueous coffee extract of Brix 3.3 were obtained by

water extraction of the aforementioned ground coffee beans
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20 300, g of commercially available green tea leaves (Kabuse-Cha)
following tea manufacturing were charged into a sealable extraction
container. Subsequently, after replacing the air inside the aforementioned
extraction container with 5 nitrogen gas (normal pressure), water
extraction was carried out using hot water at 60C. As a result, 9 liters of
an aqueous extract of green tea containing 300 mg/100 mL of tannin

Wwere oBtdifed ™ Stésh Skt &dtiofPwak st CAFRIGIRA tHisleanipdrateser at
Bgampler2 nihe yesuhiagtagudoumextrast wast 1 themuiisachto peadice a

cannes green e diigkdn.tbe same cmapnes as kxample 2, sA/0maticy ar 4

Compaonent Evaluation Test 2> Evaluation tests were carried out by
EREMS o7 tHECsTidd reth A dMNKS TFEXERpl&Sahd e ortpdiativés
Eixample Pain theydb safmeahannerfss theraforémentionadiArematiostant

cempenenifyalugtioadest 1. Those results are shown in Fig. 1(b). As a
ult, the total amount of aromatic components contained in the green

r
tgixﬁﬁﬁ 2f Example 2 was confirmed to be significantly greater than that

of CompaitativeExadhpte 23 289 Bxtamplet3pAfer gsinding. Bkd-becdffee lue
beans having theb valug 21 shenasted coffeejarans werg chagged ato

a stejgall%gleogxga%@%g cgptairgerbggbggrggfntlytkhe aiy inside,tge N
aforementioned extraction container was replaced with nittogeis 2k Jas
BoTRPAIPTESSHRY SRIER SUpET keatedisteanyas abenl BOBC widdh nitrogen
gartinuausly injectads inte the eoRtajney-frams beneath the grgund coffeggec

QS@”%%&%QS&S&%E@VQ%%é%ggé|¥%¥gd€§gag%gﬁgggg¥iPyggr%gggath the
coffee beans. Liquid volatile components were then recovered by

esmettthg e 86 steamcHdwmi Sut fRof IRy tdp 8f e Afcteftentiifed vapor
extractiom containen andredalinff Rrixd4a2)s Injectigniof thelatile

é@&ﬁ%@?ﬁ@&%%@%@ﬁa&e&émaﬂ%?dLS&P{‘éiQH%gWQEQ L8Ot 1 owing
volatile components were obtained. Next, 24 liters
out from the top of the aforementioned extraction container

and cooling (Brix 1.3). Injection of the aforementioned
saturated water vapor was discontinued when 1 liter of
volatile components was obtained. Next, 24 liters of an
aqueous coffee extract of Brix 3.2 were obtained by water
extraction of the aforementioned ground coffee beans following
extraction of volatile components using hot water at 95°C.
Finally, the total amounts of the resulting volatile
components and aqueous extract were mixed and spray-dried at a
spraying temperature of 170°C using the Model GA-32 Parvis
Mini Spray Dryer (Yamato). As a result, a powdered instant
coffee was prepared.
{Comparative Example 3)

After grinding 3 kg of coffee beans having the L value
21, the roasted coffee beans were charged into a sealable
extraction container. Subsequently, after replacing the air
inside the aforementioned extractionicontaiper with nitrogen
gas (normal pressure), 24 liters of an aqueous coffee extract

of Brix 3.2 were obtained by water extraction of the

a
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of an aqueous coffee extract of Brix 3.3 were obtained by 35 water
extraction of the aforementioned ground coffee beans 21 following
extraction of volatile components using hot water at 95C. Finally, the total
amounts of the resulting volatile components and aqueous extract were
mixed and spray-dried at a spraying temperature of 170C using the
Model GA-32 Parvis 5 Mini Spray Dryer (Yamato). As a result, a
Powesratinatatt eoffeedvas pfesaRPTEXaRiple HoAftergandry 3K§ of
woffer beanabaving thesLnaduea2tithe roasted coffee beaps wareve

harged into asealable 10 extractign coptaiger. Jubsequenty. the aip . -

inside the aforementioned extraction container was replaced with nitrogen
Halethotinal pressuie)d TR sabrate dWatetVapsrang00ee wigsiel GA-32
rontineaushy ingected into/the coatainen fromdbeneathdhe , geoyndiceffea

iheans inside-1o allow the safurated water vapor 15 to contact the ground

coffee beans. Liquid volatile components were then recovered by

CONFRHHG ThETBIREMIGWING 'SR FroM (heSbpst the aforementioned
extractioneontairerl wintbesoling (Brix!.3k Injebtionddfitie’ were dissolved

foreraentioned s saturated wateryaper-was.discontinyed yhen, 1 iter of

20 volatile components was obtained. Next, 24 liters of an agueous
RS eRtrabt'6BI% 3.2 88 dbtiied BIRRART BRtraEBR of tHe 279
cafetermentioned ground ¢siféESbeans folowirg exttactioreefvolatileeous

COMPEBAaNtSUSIAG hatwatelald5G s Rinallyk tbedatalamauntaetha i c
gesultlr(?nvolgtlle 25 comp nentslandﬁ%ueous extract were r%lxed and

gg}g@{l fied a¥3l§8%yo|r?g grsntperature of 170 Sllfsﬁa REMBARI B AR 19

IHavis MenieSpesrDiyertbearhatd)l. ABirdsuitt sapowdeiad festanpents
enffen was prepaned i (Gemparative Examplex3hd0 Aftey grirdingd kg of
c%%{‘}e&rggén%h%’é”%éh%kf‘{%'%t?%’ e [easted, colfeg Deans WIS - rative
charged into a sealabl
Example 3. Moreover, the content of aromatic components of
Example 3, which was steam extracted with super heated speam,
was confirmed to be significantly greater than that of Example
4, which was steam extracted with saturated water vapor.
<Volatile Component Analytical Test 1>

Analytical tests were carried out on the main aromatic
components and flavor components in the volatile components
obtained in Examples 3 and 4 to confirm the effects of steam
extraction. Aromatic components were analyzed by GC-MS in the
same manner as previously described. In the analysis of
flavor components, chlorogenic acid, caffeine and trigonelline
were analyzed by HPLC using a UV detector, while organic acids

were analyzed by HPLC using an ion conductivity detector.

Those results are shown in Table 2.
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extraction container. Subsequently, after replacing the air inside the
aforementioned extraction container with nitrogen gas (normal pressure),
24 liters of an aqueous coffee extract 35 of Brix 3.2 were obtained by
water extraction of the 22 aforementioned ground coffee beans using hot
water at 95C. Steam extraction was not carried out in this Comparative
Example 3. Finally, the resulting aqueous extract was spray- dried at a
shtaying témperature of 170C using the Model GA-32 5 Parvis Mini Spray
Dryer (Yamato) . As a result, a powdered cimstantscoffee was prepared.
<Aromatic JCWﬁ‘EfﬁbiﬁT EvalEigi Test 332 AtteoUs SBRIAILHS jrPeshierfeid
SWREEHISSDIVER 50,8 COCgRt Taf Zg werepreparest
SR the in stambd%%offee ofoExaé:/npl asq?ia{cgi% andéépoyri%%%ratigy'wpm
Example 3] arfdoevaluationtiestadly GC-MS were canded out orieach pen

agueous—spiutiof-h-thelsam@annerastidaforementioned Aromatic

Aromatic Components

atabamount of aromat|c&amponerts, s contained in A8 nco1

ﬁﬂﬂm?"ﬂfc EvaaionTest by Thoseresuits areshowminfigTiter As &
result, the

coffee of Exassples 3 and 4 wagoconfirmed teobssignificartlyz7s2

[graayer than that of C8Abarative |EXEAIBIE 3. Moredi#dpithe comterBHPS

aromatic components of Example 3, which was steam extracted with

super heatest-steam « wasseakfirmed te he sigoificantly-greaterthansthat of
%é%'@é?{? %Qe%m""t‘é:sh was steam.extracted with saturated water vapor., ¢
<Volatile Component Anaiaytlcal Test 1> AnalytlcaFtests were carried ou

ST IR PSR & oRTELTE ToPnpERERtsTART TavEPEBRTFaHENta A the Yokdtile
components abtainetiiseExamples Bfdnrd ditoycorifynethe effestsabsteam am

22 exyagtion. ALamatic compeagnis were analyzed by GC-MS in the

same manner as previously described. In the analysis of flavor
c‘&ﬁﬁ’&ﬂéﬁtsﬁ )chlorogenic acid, caffeine and trigonelline were analyzed by
HPLC usifg a WY detectorcwdilévorgenid abitds gwereranalyzed oyddPLC

%QQQ&N1EH1E@Bd%ﬁﬂﬂ%@@%ﬁ¥4%@Awere charged into a sealable

extraction container. Subsequently, the air inside the

aforementioned extraction container was replaced with nitrogen
gas (normal pressure). Then, saturated water vapor at 100°C
was continuously injected into the container from beneath the
tea leaves to allow the saturated water vapor to make direct
contact with the tea leaves. The steam that flowed out from
the top of the aforementioned extraction container was then
collected and cooled to recover liquid volatile components
(Brix 0.07). 1Injection of the aforementioned saturated water
vapor was discontinued when 300 mL of volatile components were
obtained. Next, following extraction of the aforementiéhed
volatile components, the tea leaves were subjected to water
extraction using hot water at 60°C. As a result, 9 liters of
an aqueous extract of green tea of Brix 0.8 containing 300
mg/100 mL of tannin were obtained. 300 mL of the resulting
volatile components and 9 liters of the agueous extract were

mixed. Dextrin of 1.8-hold amount (129.6 g) with respect to
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30 Those results are shown in Table 2. 35 23 [Table 2] Flavor

Components Trigonelline Chlorogenic Caffeine Formic acid Acetic acid

acid 11.08 mg/ 80.32 mg/ 10.11 mg/ 698.46 ppm 6797.89 ppm Example

3 100 ml 100 ml 100 ml Example 4 5.05 mg/ 42.10 mg/ 3.76 mg/ 518.72
ppm 8320.95 ppm 100 ml 100 ml 100 ml Aromatic Components
2-((methylthio)methyl) J- Furfuryl 2,2'-methylenebis- 4-Ethyl Fliran '
38%%%?2&%15%#%6& Bipr3 8651316 51970160 16004047 volatile
6202782 Exammple t/h 2207674 2659934 1 92453866531 436 At catding to

Table 2, steam SXrACtion using-super, Ji ‘egﬁéeagwfs(ﬁ!@%yyaﬁvis

emonstrated to enable extraction of 5 chlorogenic acid and other flavor
Hopohaité did’GromaflebMponghits of ESHEE atBigTREaATY highdant

tateswhancstenar @kiraction using saturated water vapor. (Example 5) 300

goherpmercially.available green tea leaves 10 following tea
manufagc(%ring. were charged 'ﬂto a seak’alb%e extraction container.
Subsequentfy, e A RSiHe e Afdrsentioned Safactith ¢&AtSTiter was

Feplaeetnwitl ertrogen fast(morral pressgied L JRisen, rsaturatedadatele
yapes &t 100G Imas catinuosishs injeetechipfo the containgt frem pegeath

Ihe Ladea leaves (o alow the salyrqted watervanor fo mage drect,
Contact with the fea leaves. The Steam that flowed ot from: the top bt theden
FH6rethentiGre® exaaetion coftafier WhS thea EoRECRdvaTE covlatbrred to
weeeverliguid volatile components, {Bax Q07 okjectinn of thesuit, o

Afpramentioned saturated water 20 vapoy was discontinyed when, 300 mL
of vofatlle components were
containing 300 mg/100 mL of tannin were obtained. Steam
extraction was not carried out in this Comparative Example 4.
Dextrin of 1.8-hold amount (129.6 g) with respect to soluble
solids was added as a vehicle to the resulting aqueous
extract. The aqueous extraction was spray-dried at a spraying
temperature of 170°C using the Model GA-32 Parvis Mini Spray
Dryer (Yamato). As a result,a powdered instant tea was
prepared.
<Aromatic Component Evaluation Test 4>

Agqueous solutions in which soluble solids were dissolved
to a concentration of 16% were prepared using the instant teas
of Example 5 and Comparative Example 4, and evaluation tests
by GC-MS were carried out on each agueous solution in the same
manner as the aforementioned Aromatic Component Evaluation
Test 1. Those results are shown in Fig. 1(d). As a result,
the total amount of aromatic components contained in the

instant tea of Example 5 was confirmed to be significantly

greater than that of Comparative Example 4.

’ (Example 6)

300 g of commercially available green tea leaves
following tea manufacturing were charged into a sealable

extraction container. Subsequently, the air inside the
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obtained. Next, following extraction of the aforementioned volatile
components, the tea leaves were subjected to water extraction using hot
water at 60C. As a result, 9 liters of an aqueous extract of green tea of

Brix 0.8 containing 300 25 mg/100 mL of tannin were obtained. 300 mL of

the resulting volatile components and 9 liters of the aqueous extract were
mixed. Dextrin of 1.8-hold amount (129.6 g) with respect to 24 soluble
SOIRISTHER HdIG s a8 VAT Finally 2t volstife TBMB6RENtS &R B¢ rogen

3QA4equs %Hacpwe@may-q dad@ asaamgymdtemm@mw@e&ﬂ@o@o 0°C
Wsingdhe MadshGA32-Ramis Mini Spray.Dryer,Yamato) .As aresult, a

powdered instant 5'tea was prepared. (Comparative Example 4) 300 g of

EomiErcidifParaifasie Yrdehteaitale 8 Sfting 16a Mign derRYGiIng Wetel o
char gethinte eestalable: exdractionoconteiner Subiseguenly: the. air inside: ca

the.1Q aforementioned extraction gentainer wasreplaced with:nifrogen
gas (normal pressure) . Then, the tea leaves were subjected to water

EXTAEHST s RotHatar b 66T AL 4 TR&MIL "9 SIitkhS Bf SR%dious
extradtieftgreen téa of Bris0.8c com@inmig 3001mgyd@0 wall ef idrnin were

ebtaiaed ~lears A extragtion wvas 5ot caaied put iy s Lomparative
Examnplﬁ 4.7 extrin of 1.8-hold amount (129.6 g) with respect to soluble
6MEE" Rl ddded as a vehicle to the resulting aqueous extract. The
agqueous Exteactibropms sprag-dried ae dlgpraginy eempegatureofels70C
asingotherModel GArd2rBarvis Mini pray Hhbeyer (Yamaio)s&siaresult,a
g&%‘@’deé%d nstant fea was pre asredué”&ﬁma“%%%“iproneﬁ‘sti valyation
eSEi> ALC]L!GOUS SOiLUI%IOHS iI"] W I&gSOPl_J g’SO?I S were (JZfISSO Ved (0] a

eoREERralicn P 69% Weretprapaied ifsing the dsstappieas 25 b Exahiplegen
§and korparativeskxample 4rand evapationtests by GEnMI wesgec was
capriad, Quten pagh; aguequs SOlUtign. I S $AME of 60 mL per minute
into the container from beneath the tea leaves to allow the
super heated steam to make direct contact with the tea leaves.
The steam that flowed out from the top of the aforementioned
extraction container was then cooled immediately. As a
result, 300 mL of liquid volatile components (Brix 0.07, pH
6.52) were recovered.
<Volatile Component Analytical Test 2>

Component evaluation tests of major aromatic components
were carried out on the volatile components of Examples 6 and
7 in the same manner as the aforementioned Volatile Component

Analytical Test 1. The content (%) of each aromatic component

is shown in Table 3.

[Table 3] )
Example 6 Example 7
Nonanal 1.34% 2.76%
| 3,7-dimethyl-1, 6-Octadien-3-ol 2.62% 3.49%
4-(2,6,6~trimethyl-3-Buten-2-one ) 3.93% 5.47%
3,7,11-tri 1,6,10-Dodecatrien-3-ol 26.87% 34.90%

According to Table 3, steam extraction using super
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manner as the aforementioned Aromatic Component Evaluation Test 1.
Those results are shown in Fig. 1(d). As a result, the total amount of
aromatic components contained in the 30 instant tea of Example 5 was
confirmed to be significantly. greater than that of Comparative Example 4.
(Example 6) 300 g of commercially available green tea leaves following
tea manufacturing were charged into a sealable 35 extraction container.
BehsefuBhty e St indidethe o5 aforenfertiviietifdsiraction RorbaRer
wnasoreptaced withofitrogknt gas @ormalgressare)cben,reaturated watei

yapor at 100G, wWag, C_QQ@WQM%'&( iniected gt g.steam volume of 50 mL per
minute into the container from beneath the tea leaves to allow 5 the

SHHERSE whter vapor to make direct contact with the tea leaves. The
steam that dowediodt frgn? thetop of the faferermmnsionediextratton. value

sontainghwas thepseeoled. immediately: As actasult, 300k ofliquid,, )
volatile components (Brix 0'07’»PH 6.51) were recovered. 10 (Example 7)
500 § oF SHRmErAAY avanibic Greer s et TSI Hgba 1o

erdmafaciing wetre ighargedSinte ecsealable extraction domstaieert he
atbsauentlyy the airdpsideithe afarementionad eXtaclion CQAENeWasgen

replaced with nitrogen 15 gas (normal pressure). Then, super heated

A S FHICRIES EoritiucUsTy InjEBR al 8B EAN V6 bf BBRE péP°C
yaipute Nihio vl edntaing efrbAtbeheat!s e Ted (daves twfakdwthe4Superh

heated steantodnake direct qasastwithibedeadgaves s Ahe stean thakide

glgwaelqgut r}%n tshue 'éo gf ttlee gfosrteénen ioned 20 extr& tleon cg%a n((e:[j y ése

fhen cooled immedia er.e sa resuﬁ,mS Srﬁjl?%ﬁthﬁi volatife

Remmsonehits (B DO IPH 08 B2) e rdcRicte ds keailatile Tomperferity
dnalytiealnke sta2n Coreporantevatiuationdests-at awjoramatiCer with a

ﬂé%%&owgy§ing element heated by electromagnetic induction
heating at a frequency of 35 kHz, and it was fed directly into
the extraction container. Liquid volatile components were
then recovered by collecting the steam flowing out from the
top of the aforementioned extraction container and cooling
(Brix about 1.5). Injection of the aforementioned super
heated steam was discontinued when 4 liters of volatile
components were obtained. The extraction time was abdut 8
minutes.

Next, 160 liters of an aqueous coffee extract of Brix
3.3 were obtained by water extraction of the aforementioned
ground coffee beans following extraction of volatile
components using hot water at 95°C. The extraction time was
about 1 hour. Moreover, the total amounts of the resulting
volatile components and aqueous extract were respectively
mixed followed by the addition of 213 g of sodium bicarbonate
and adjusting to a total volume of 425 liters using water. As
a result, a coffee drink having a Bri% 1.3 and pH 6.10 was
prepared. After filling this coffee drink into metal cans and

sealing, a canned coffee drink was produced by sterilizing for
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25 were carried out on the volatile components of Examples 6 and 7 in

the same manner as the aforementioned Volatile Component Analytical
Test 1. The content (%) of each aromatic component is shown in Table 3.
30 [Table 3] Example 6 Example 7 Nonanal 1.340 2.76%
3,7-dimethyl-1,6-Octadien-3-ol 2.62% 3.49%
4-(2,6,6-trimethyl-3-Buten-2-one 3.93% 5.47% 3,7,11-tri

P 6O gt Htridr301 26.87% 34.90% According to Table 3, steam
eXtragtionagsing Siee 26 lveated steam clearly demonstrated a
significagly higher wgcevers ratecofealatileeamppnents aswomparad vere
with steam,_extraction using Paturgggg water, vagorﬁ i;eE(gamrpcle 8) fSF Aftel 1 e

rouynd,,the qro ] S wWere cha 111t O
mcﬁng 20 Eg of cotfee beans aving the L valte arabica cofree

[sediis fFdsted I e iR ared/t6 e ing PP IS Hodsteretide bRaMESéfe
chesgeddnto arsealakler extrastionccantainer. Subiseglientlyetheaiy insicenal

the aforementioned exiractign containerwas eplacedayith nirogend0; . 5 3
as fnormal pressure). Then, super heated steam at about 180C was

ot URRIGH TIfEcted HE4 STe &RVAITHIC Bf Wbbid dtrkg/He fifts the 95°C-
condatnes fromdieneathabhergrourr coffele heansninsides t0atiowwr de. saper

heatgdisteam tg contacttheground.ceffegohgans..Lhe afaramentionad
super_heated steam was formed l%f\;lleO%%gtakrcting saturated water vapor

Joriethtdd By BBAEF with 4 *hetdPREating efdment heatdd py® @ *Hnat
eledtromaghetSinduction heatiggwattefreqdency P88 KHz, artpit ipgs drink
fed dirgctly iptq .the extractigncentainekdigyidvaladile conpaneatscyeree
then recovered by collecing,the Slean fowing ot fiom e 2000 oL e
Storémentioned extraction container and cooling. (Brix apout 1.5).

IRfectRm SfFthekaforementioned super heated steam was discontinued
whedrkliters ofnplatde@t Evaluation Test 5>

An evaluation test by GC-MS was carried out in the same
manner as the aforementioned Aromatic Component Evaluation
Test 1 on the canned coffee drinks of Example 8 and
Comparative Example 5. Those results are shown in Fig. 1l(e).
As a result, the total amount of aromatic components of
Example 8 was confirmed to be significantly greater than that
of Comparative Example 5. Thus, the aroma of a coffee drink
prepared by mixing a liquid obtained by steam extraction using
super heated steam and an aqueous coffee extract was clearly
demonstrated to be considerably enhanced as compared with
coffee comprised only of an aqueous coffee extract even if the
same amounts of coffee beans are used.

[Study of Tasty Materials]
(Example 9)

5 kg of raw coffee beans (Brazil No. 2 (arabica)) were
roasted using super heated steam at 350°C. "As a result,
coffee beans having the L value 24 were obtained. After
forming the aforementioned super heated steam by contacting

saturated water vapor generated by a boiler with a ceramic
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components were obtained. The extraction time was about 8 minutes. 25
Next, 160 liters of an aqueous coffee extract of Brix 3.3 were obtained by
water extraction of the aforementioned ground coffee beans following
extraction of volatile components using hot water at 95C. The extraction
time was about 1 hour. Moreover, the total amounts of the resulting 30
volatile components and agueous extract were respectively mixed
YoRoWY 15y e REdRRFH 6223 P OFSGARIPA BiGdrbonkRe Uard ity faa t
aofalamlemeyob423 literisusing waterfAS arresult, acoffeendrink davinig aed
B L3 and £ 10aas prepared: After.filling this coffee drigk into metal,
cans and 35 sealing, a canned coffee drink was produced by sterilizing for
97 E2ThdteE St 1956 T (EbRSAAIREERIRPHIY B After 20 kg of coffee
(beaps havingethexbm@alige 211 were ground, the ground coffee beans were
chargedcinto a-sealgble, Sextragtion contaiper After replaging the gir - -,

.inside the aforementigned extraction container with nitrogen gas (normal

1BredstrE IR Y of 3h &dded g ebfite EXtract B 3.3 FefPtee
bgbtainew by wates eedrattionllsing Hat watertat<056 118tehnt extractieated

wwes notgarHed g in this Coraparnative-l@ Fxamplens. 213 hef sadium
bgarb%qate were nged tg the resulting aqueous extract followed by

V& jﬁ%ting t0A findl° Votume ‘of 425 liters using water. As a result, a coffee

<degk leavingh Beikel. Baard ppn6 kB Was obtained. A canned coffee drink

was pragdugeddndhersamednanner asiorample 8usingdhis; 49 cpffeen the
drink. E%@?Q‘e: %om onef%tgvarlnu%téo%Tae%5c> An evatluation test hy

r(%acsk)i5 was carriede %uts ino e égn% manner as the aforementioned - 6 by

aAteowvibtic Coriporent Bvadudtion 1Tesek oprthe eseried eoffée Arinks of
aExasiple Siand 28-Comparative Examplerk; Hhiese tasidts are showaria

cggkﬂéglout on each sample following accelerated deterioration
testing for 1 week or 2 weeks and on freshly roasted coffee
beans (coffee beans immediately after roasting) used as a
control.

(Analytical Test 1: Aroma Analysis by GC-MS)

The number of peaks for which aromatic components had
not changed as compared with the freshly roasted beans used as
a control was determined for coffee beans allowed to stand for
2 weeks at 45°C, followed by calculation of the ratio of those
peaks to the total number of peaks. SPME was used to measure
the aromatic components. Namely, each component in the ground
coffee beans was adsorbed to an SPME resin for 15 minutes at
45°C followed by placing the SPME resin in a GC-MS (HP6890
series). As a result, in contrast to 39% of the peaks
remaining in Example 9, only 17% of the peaks remained in

Comparative Example 6. Thus, the coffee beans roasted by

‘super heated steam of Example 9 clearly demonstrated less

changes over time in aromatic components.
(Analytical Test 2: Organic Acid Analysis and pH Measurement)

After grinding 5 g of each of the coffee beans of
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As a result, the total amount of aromatic components of Example 8 was
confirmed to be significantly greater than that of Comparative Example S.
Thus, the aroma of a coffee drink prepared by mixing a liquid obtained by
steam extraction using 25 super heated steam and an aqueous coffee

extract was clearly demonstrated to be considerably enhanced as

compared with coffee comprised only of an aqueous coffee extract even if
fre8anhTe AMGTh S BRHTfde B8aRs B Iisct. [8ftdy BF FAUR Matsiakprated
8e{Example b kgxof raw edffee beanst(Brazil Nm 2ifarabica)rwes€er at
gpslequsingauperhealad steamabanle. Aea ealtocofige heans

having the L value 24 were obtained. After forming the alorementioned
SCipErREARY Yrebin by colith&iing 35 SalliBitFRat@VSBIg&RdrEtsd by
aboikes withvarcserahtie 1228 heatingidlememichedted by slectromagreticilter.
indictionheating aha feqyegsy of 3R:-kHZ, it was,fed it a roasting.even

fille% with raw coffee gneans. Roasting was carried out for about 10 to 12
Ainites GidEr afROSoheNC Prase e B T mParAN e B xafibls ) Kiter ity
eRaRfIng 5 kglof rad@tsfien bedrs Bragll Ne.c?) dgtoemgonwpietelyhotair
rRasier éauji Rayal), the coffee. beansswere soastedfor 109,12 minples . 4.
using hot air heated with propane gas. As a result, coffee beans having

the L 10 value 24 were obtained. <Accelerated Deterioration Test> An

Ateslkrated deterioration test was carried out on the roasted coffee beans

Freshly.rogsted 83.81 | .105.42 | 209,22 _ 66
ARRIVEALIESts werEcprmiel dit o €381 sempie folfow|ng Bébelgrated ™

of Example 9/and<Gampad Examptec6: byiallewing them to stand for 1
“ - > Eeyel $0| 0 gimey Ex- 6

felenioration [TesUNg fof T Week of 2 Weeks and o freshiy fogstet-colfeg

beans (coffee beans immediately after roasting) used as a

According to Table 4, the aqueous coffee extract of
Example 9 was determined to have mellow and pleasant acidity
since it contained lower amounts of formic acid and acetic
acid than Comparative Example 6. Moreover, the coffee beans
roasted with super heated steam of Example 9 were shown to
suppress changes over time while maintaining the same quality
as that immediately after roasting. On the basis of these
results, roasting with super heated steam is able to inhibit
deterioration of coffee beans over time extremely effectively.
Thus, it is surmised that extremely high-quality volatile
components can be easily obtained by steam extraction of tasty
materials roasted using super heated steam. In addition,
although the data is not shown here, when canned black coffee
was produced using the aqueous coffee extracts of Example 9
and Comparative Example 6 and similar accelerated

deterioration tests were carried out on that canned coffee,

~ the canned coffee of Example 9 was confirmed to demonstrate

fewer changes over time in aromatic components as well as
lower amounts of organic acids formed and lower reduction
rates of chlorogenic acid as compared with Comparative Example

a

30



control. 20 (Analytical Test 1: Aroma Analysis by GC-MS) The number of
peaks for which aromatic components had not changed as compared with
the freshly roasted beans used as a control was determined for coffee
beans allowed to stand for 2 weeks at 45C, followed by calculation of the
ratio of those 25 peaks to the total number of peaks. SPME was used to
measure the aromatic components. Namely, each component in the
YroufierRofiRRBeh S ivasCadedrbeti tooaT SEMELfdsiif #6r £5hlihtitdy at
dbGifallowvech dytplackgnttieaSPME resikvinda GCiM Ba(HR68 20 sseries)r As
Areslty in,entragtte-39% of the: peaks Adiemaining in Example Q.anly.
17% of the peaks remained in Comparative Example 6. Thus, the coffee
BB ToRtEd by SupERABREE st8arh f EXAmBRe §ci8arly Bemdristrated
desp atmhgescbvertipenataromateopipanents. (Analytical Test 2:
Organic Acid Analysis and pH Measurement) 35 After grinding 5 g of
each of the coffee beans of 29 Example 9 and Comparative Example 6
that underwent accelerated deterioration testing after roasting, 100 mL of
hot water at 95C were added to each, and after carrying out aqueous
extraction with hot water for 5 minutes, aqueous coffee 5 extracts were
obtained by filtering with a No. 2 paper filter. Next, the content of organic
acids (formic acid and acetic acid) was measured by HPLC analysis
using an ion conductivity detector. In addition, the pH of each aqueous
extract was measured with a pH meter. Those results are shown in Table
4. 10 [Table 4] Formic acid (ppm) Acetic acid (ppm) pH Example 9 corp.
Ex. 6 Example 9 Comp. Ex. 6 Example 9 Comp. Ex. 6 Freshly roasted
83.81 105.92 209.22 256.57 6.22 5.66 1 week at 45C 84.83 108.98
209.22 259.37 6.35 5.60 2 weeks at 45C 84.73 110.82 - - 6.36 5.78
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According to Table 4, the aqueous coffee extract of Example 9 was

determined to have mellow and pleasant acidity 15 since it contained

lower amounts of formic acid and acetic acid than Comparative ExampleLOYD WISE
6. Moreover, the coffee beans roasted with super heated steam of

Example 9 were shown to suppress changes over time while maintaining

the same quality as that immediately after roasting. On the basis of these

20 results, roasting with super heated steam is able to inhibit deterioration

of coffee beans over time extremel{rEfidMively. Thus, it is surmised that

extremely high-quality volatile components can be easily obtained by

steam extraction of tasty materials roasted using super heated steam. In

additidn, 25 afthdughere ahtLH A oYM Aidte cRMEANCEhelYbIgdlch volatile
cdRfiGRCSPUMMGEE Wiggaﬁﬂeeg&g%m&% RASESOESHBAYAE 2 process in

and Comparative Example 6 and similar accelérated deterioration tests

whichestearndy cmtasteth st dalisboredmad, follo wahbadserren o thapaemgfter that
coONRRCAHEAGHO HEMPORAEAA SUAEERRANASH OVRS HIG Y gfeé%élté%d wherein

components as well as lower amounts of organic acids formed and lower
thespetenated risast Entstiyanrnperatuss déshgateanith’ € S diighker than 500°C.

Example 30 6. When canned coffee with sweetened milk was similarly

produced and the same accelerated deterioration tests were carried out,
the cahned cahse QA rmp|&XrarAaE orflAE doumBEersBifsaaeriag to claim 1,

whSeRAIvEaUAn o K RIHEINSAYES SIS 38 aPRR&IRE With Comparative
Example 6. 31 LLOYD WISE CLAIMS 1. A method of extracting volatile

components by which volatile components are obtained by steam

extracjion of tagly MatRidaly eRMRIAEYSRARCESIPIIMNICNSIEATRS to claim 1,
contacted with tasty material followed by recovery of the steam after that

whessiadhevipatieas steam Bxiehdaon mngiredobishsiiauddficabst no higher

thsteame@nd wherein the superheated steam is set to a temperature higher
than 107C but no higher than 500C.

4. The method of extracting volatile components according to claim 1,

wherein the tasty material includes roasted coffee beans.

5. The method of extracting volatile components according to claim 4,
wherein the coffee beans are at least one type selected from the group consisting of

Coffea arabica, C. canephora var. robusta, C. canephora var. conulon and C. liberica.

6. The method of extracting volatile components according to claim 4,
wherein the coffee beans are obtained by roasting raw coffee beans using superheated

steam.

7. The method of extracting volatile components according to claim 6,
‘wherein the superheated steam used to roast the raw coffee beans is set to a temperature

higher than 107°C but no higher than 500°C.

8. The method of extracting volatile components according to claim 6,
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2. The method of extracting volatile components according to claim 1,

wherein the steam extraction is carried out at normal pressure. 3. The

method of extracting volatile components according to claim 1, WhereinL\_o‘{D WISE
the superheated steam is set to a temperature higher than 140C but no

higher than 500C. 4. The method of extracting volatile components.

according to claim 1, wherein the tasty material includes roasted coffee

beans. 5. The method of extracting volatile components according to claim

whereiphbefiprehedid s saanseddnrtasisbernevy priiselbetsd Howt teadrowsrature
higggﬁﬁﬂpg@ﬁ@&ﬁ% ﬁﬁ@ﬂé?@héﬁ- fypephora van robusta, C. canephora

var. conulon and C. liberica. 6. The method of extracting volatile
components according to claim 4, wherein the coffee beans are obtained

by rogsting raw CofigR RE BRSNSy RRITBAICD RiAThtd -aEE‘%Hﬂ?éh%d @him 6,

extracting volatile components according to claim 6, wherein the

wheigarHeatefedndns SERITMSTASINE punceeTiewd iskes % bde R0kg/h per 1 kg of
thdempeLaitghigher than 107C but no higher than 500C. 8. The method of
extracting volatile components according to claim 6, 32 LLOYD WISF-
wherein the superheated steam used to roast the raw coffee beans is set

to a tg@peratyyg }aiaﬁsattm%&%@fvepaﬁig%ﬁ@@ﬂeﬁ%ogcc%rzﬁag to claim 4,

method of extracting volatile components according to claim 6, wherein

whekisghestfears srnbiainssiny wastnemBcetiosheany womakdrashepe type
of W@Heh higetavd %@%%ﬂ-@oﬂ%@iﬂéem%&f%%ﬂﬁgtﬂ%t air roasting,

components according to claim 4, wherein the coffee beans are obtained

dingpty m%@&@%ﬁ@%%ﬁﬁ@&t least one type of method selected
from the group consisting of far infrared roasting, hot air roasting, direct
flame roastin% and charcoal roasting. 11. The method of extracting volatile

compbhents hBEorftRpto Aatrriacting crelptiiseOVRRISHS tRECRIdEB O claim 4,
wiHgaRepnslis b7 tR-33asted LogE6LhRd;of §xyrasting volatile

components according to claim 1, wherein the tasty material includes tea
leaves following tea manufacturing. 13. The method of extracting volatile

compgsents fEeORCiNG, I ek in NRIBIN NS IBRIRaUS S2E8:BHE RS claim 1,
one tyﬁe selected from the group consisting of green tea,
wherein the tasty material includes tea leaves following tea manufacturing.

13. The method of extracting volatile components according to claim 12,
wherein the tea leaves are at least one type selected from the group consisting of green tea,
oolong tea, black tea, barley tea, adlay tea, jasmine tea, Pu-Erh tea, rooibos tea and herb

tea.

14. The method of extracting volatile components according to claim 1,
wherein the steam extraction further comprises: cooling the superheated steam after the

superheated steam has contacted the tasty material.
15. The method of extracting volatile components according to claim 1,

wherein the steam extraction further comprises: drying the silperheated steam by freeze-

drying or spray-drying after the superheated steam has contacted the tasty material.
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oolong tea, black tea, barley tea, adlay tea, jasmine tea, Pu-Erh tea,

rooibos tea and herb tea. 14. The method of extracting volatile

components according to claim 1, wherein the steam extraction further E
: ; HTOYD WIS

comprises: cooling the superheated steam after the superheated stea

has contacted the tasty material. 15. The method of extracting volatile

components according to claim 1, wherein the steam extraction further

comprises: drying the superheated steam by freeze- drying or ‘
spray-tfrying dfber meithadheihexiagtiig aralpals comaenattheqewding to claim 1,

W ﬁ{iﬂle SRk QAR NRE éa@né&"@u%ﬁﬂ%%@e%%'@@éfﬂ lgt%‘% to 30_kgh per 1

components according to claim 1, wherein the steam extraction is carrie
keof iastignatpserheated steam at 0.3 to 30 kg/h per | kg of tasty material.

17. The method of extracting volatile components according to claim 16,

wherein the steam extraction is carried out for 5 to 60 minutes. 18. The

methol of extFacingtherhme esmpéne eladeorerponsetaiascordiigeteislaim 16,
wiliSepienpLReAGHOR IR FANaR QUM A5 pIaH RRAAINT. 19. The

method of extracting volatile components according to claim 18, wherein
the atmosphere inside the sealed container is filled with an inert gas and

the stgam exiractigniiz gasriag PatinA ARoOEnASH SiieRBrdRE to claim 1,

method of extracting volatile components according to claim 19, wherein
wheschidhersisripattisirioras rerstoysivEEn et sanaash produced

using deoxygenated water. 34

19. The method of extracting volatile components according to claim 18,
wherein the atmosphere inside the sealed container is filled with an inert gas and the

steam extraction is carried out in a deoxygenated state.
20. The method of extracting volatile components according to claim 19,

wherein the steam extraction is carried out using superheated steam produced using

deoxygenated water.
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