DESCRI PTI ON CONCENTRATED COFFEE EXTRACT AND PROCESS FOR PRODUCI NG THE SAME
5 TECHNI CAL. FI ELD The present invention relates to a concentrated coffee
extract and a process for producing the sane. The present invention
specifically relates to a concentrated coffee extract of a type rich in
aroma and suitable to various products including drinks, cold 10 sweets and
desserts, and a process for industrially producing such a concentrated
coffee extract. BACKGROUND ART Prf*\*'éﬁi@f%@ a concentrated coffee extract
i ncludes steps of roasting, grinding racti on and concentration.

Vari ous processes are proposed in order to mnimze the |oss and change of
the aroma conponent in tegn. i i ent undesirably
pronotes the deteriorat &WN?%@%§§§?§§%T]§M@& tract and causes
separati on and precipi t aPROCESS EORPR@DEC NG THE SA\@ng st orage peri od.
Therefore, processes for suppressing the elution of such an excessive oil
conten? are bei ng studied. 20 For exanple, for recovering the aroma
conponent TECHRIEAIaFIRIB time of grinding (hereinafter, occasionally

referred to as tge "grinding arom” or "aroma conponent”), a process of
cool i ng and cond®fHFRELIRECIEI08 Falates 1D 8ifeRceIistsdrotics ¢rHact 3hd AgHe%Ess BTy ecover

the ar oma peQIRRRERS sdnte. PITIRAS BN SR 8atidPIpeEMRANY RolatbSlR a SonddRrRedloffeEovever ,
in consideration of the industrial-scale production, it is not 25 preferable

to use | oWXtrafhodalys &icBdn NS 28¢, spitable 19 Hamapsrredisse meludinguddnsnfeldi a or

the I'ike fhe80 bh® d¥dseM)ahBta Bbcdsh forGRSIstrifyFBa8s8g AchCARIndEAREed BTl | ndi ng

aroma in a solvent by grinding the roasted” coffee beans in a wet manner to

recover t§&THi nding aroma is al so proposed (see, for exanple, Japanese

Lai d- Open Patent Publication No. 2000-333612, and Japanese PCT 30

I\lﬁti onal - Phase Lai d- Qpen Patent Publication No. 2002-511236). However, the

process d&AFKEROUND Af¥nese Lai d- Open Patent Publication No. 2000- 333612

uses drip brew bn 64 bAlehPated REFECRSLHinc R iH3eoGhd;

brew ng, whi ch?MrPg(cgiit}l{c{r}e% a E_ﬁlg'jr?g tfn‘EGftfo %it%grhnt%gf %ﬁge?fﬁgt%éggﬁ*?%m t he
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undesirably promotes the deterioration of the concentrated coffee extract and causes

separation and precipitation of coagulates during a long storage period. Therefore,
processes for suppressing the elution of such an excessive oil content are being studied.
20 For example, for recovering the aroma component released at the time of
grinding (hereinafter, occasionally referred to as the "grinding aroma" or "aroma
component"), a process of cooling and condensing the aroma component using liquid
nitrogen to recover the aroma component is proposed (see, for example, USP
( 5,323,623). However, in consideration of the industrial-scale production, it is not
25  preferable to use low temperature solvents such as liquid nitrogen, liquid ammonia or
the like from the viewpoint of the cost.

A process of capturing the grinding aroma in a solvent by grinding the roasted
coffee beans in a wet manner to recover the grinding aroma is also proposed (see, for
example, Japanese Laid-Open Patent Publication No. 2000-333612, and Japanese PCT

30 National-Phase Laid-Open Patent Publication No. 2002-511236). However, the
process described in Japanese Laid-Open Patent Publication No. 2000-333612 uses drip
brewing for extracting the roasted coffee beans. The drip brewing, which requires a
long time to separate the liquid phase from the solid phase and thus causes quality
deterioration, is not preferable for industrial production. Japanese Laid-Open Patent

35  Publication No. 2000-333612 also describes a process of suppressing the elution of an



1 excessive oil content by limting the grinding particle size to a specific
range. However, nerely controlling the grinding particle size results in a
| arger amount of oil content being eluted than in the concentrated coffee
extract produced by a counter-current nulti-stage extraction nmethod using a
fixed bed extraction colum (i.e., 5 a commercially avail able concentrated
coffee extract; herei nafter occasionally referred to as the
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recovered aronm conp orient after the extraction and concentration is nown
(see Japantbe@nally dolebkin angt @ﬁtl FamsEnteaded- onHmeyeve:, 27 geBlicatioat prevideannd y:  USP
5, 225, 223) h t A on No.
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does not provide any description on the control of the elution of such an excessive oil

content.
For preventing the deterioration or loss of the aroma component at the time of
( grinding, a process of recovering the aroma component in advance before the extraction
25 and then adding back the recovered aroma component after the extraction and
concentration i1s known (see Japanese Laid-Open Patent Publication No. 4-287638
(patent family: USP 5,225,223) and Japanese PCT National-Phase Laid-Open Patent
Publication No. 2003-507047 (patent family: USP 6,455,093)). For preventing the
loss of the aroma component at the time of concentration, a process of adding the
30 initially evaporated portion of the condensed water at the time of vaporization and
concentration back to the concentrated extract is known (see Japanese Laid-Open Patent
Publication No. 58-175441). However, these patent publications describe a process
for producing powdered coffee, and so do not mention technological problems
regarding clarification of the concentrated coffee extract, and control or prevention of

35  precipitation of the oil content, or do not mention any.means for solving the problems.



for produci ng powdered coffee, and so do not nention technol ogi cal problens
regarding clarification of the concentrated coffee extract, and control or
prevention of 35 precipitation of the oil content, or do not nmention

any. nmeans for solving the problens. 2 In addition, the conponent which is
added back is limted to a water-sol uble conponent. There is no description
regardi ng addi ng back an oil-soluble conponent. For coffee drinks containing
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coffee _oil Eﬁﬁ ore the coffee extract is

conce ratD%"{élgqg XI rﬁ e ar WEI§§{ onent with the post-concentration

cof fee 25 extr aclherefort, tthatpresen‘omm:@mnomtfmd a:oﬁzﬁeeofgmtraﬁ:q)rchadahgga atable
controll ed a off e_oi.l bt ai ned fur the par at ed
SOt oo of reoRt e iorf el Siigh st Th ASE cetind Rl B s ShiR et eho
Accor di ng doffea bparefaze gifduﬁd anbhad areahowndt of beffer €3 emtrdllablenhlaomrddinCe with

wet - gri ndltgg roasted coff beans nent of roasted coffee

0
beans. uSCd RITPOE et 4 BOFeR SyaBI NP ARANE eGP ng, can be
effi CQQHt |y takeds i Rdsalt ofiecduntilatilig asidle byidies in order to solve the above-described

problems, the present inventors found that a concentrated coffee extract having an
excellent flavor is obtained by wet-grinding roasted coffee beans, separating the aroma
component and coffee oil from the coffee extract before the coffee extract is
concentrated, and mixing the aroma component with the post-concentration coffee
25  extract; and that a concentrated coffee extract having a controlled amount of coffee oil
is obtained by further mixing the separated coffee oil. The present invention has been

made based on such knowledge.
According to a preferable embodiment of the present invention, by
wet-grinding roasted coffee beans, an aroma component of roasted coffee beans, which
30  islikely to release at the time of grinding, can be efficiently taken into the liquid; and by
separating and recovering the aroma component in advance before concentrating the
coffee extract, coffee aroma in a good state which is not damaged by the heating or the
like at the time of coffee extract concentration can be obtained. By mixing, after the
coffee extract concentration, the aroma component separated and recovered before the

35  concentration, a concentrated coffee extract rich in aroma component with little loss or
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separating and recovering the aroma conponent in advance before
concentrating the coffee extract, coffee aroma in a good state which is not
damaged by the heating or the like at the tine of coffee extract
concentration can be obtained. By mxing, after the coffee extract
concentration, the aroma conponent separated and recovered before the 35,
concentration, a concentrated coffee extract rich in aroma conponent with
little Ioas Qr erioration of thewgrona onponent can be obt ai ned.
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extract, the process conprising the steps of (a) add a |I(1UI d to roasted

cof f ee bearslugh@ cRpecriiaiadsoiipetoriastediyingm gonters @fmﬁ&‘am angoflghlentabsl urry;
(b) s{gi pem'&méfo%ailbegﬁﬁa%rédd&sraanfb%rdﬂs%@nédn step (a) to separate an aroma

conponent - cont al ni n? distillate and the stripping-treated slurry from each
other; (c) roughamely r ghei rgesent Bwentypi ngFovidest @d peicassr nybbP@FiH@égl Anst ep
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25 clBpi f isebptaned temmendvayied coffee extract; and (g) mixing the clarified
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entirety of, ai ni-ng PaArSed if s
component-contammg dlstlllate and the stripping-treated slurry from each other;

(c) rough-filtrating the stripping-treated slurry obtained in step (b);
(d) separating the rough-filtrated filtrate obtained in step (c) into three layers of
20 a coffee oil-containing liquid, a coffee extract and a sludge using a three-layer
centrifuge;
(e) fine-filtrating the coffee extract obtained in step (d) to obtain a clarified
coffee extract;
( (f) concentrating the clarified coffee extract obtained in step (e) to obtain a
25  clarified and concentrated coffee extract; and
(2) mixing the clarified and concentrated coffee extract obtained in step (f) with
a part of, or the entirety of, the aroma component-containing distillate obtained in step
(b) to obtain the aroma-containing clarified and concentrated coffee extract.
In the above process, it is preferable that the concentration of the roasted and
30 ground coffee beans in the slurry in step (a) including the roasted and ground coffee
beans and the liquid is in the range of 3 to 30% by weight based on the total weight of
the slurry. It is also preferable that the average particle diameter of the roasted and
ground coffee beans in step (a) is in the range of 300 pm to 1 mm. It is further
preferable that the temperature of the liquid in step (a) is in the range of 1 to 40°C.

35 In the above process, it is preferable that step (b) uses a continuous film



(b) to obtain the aroma-containing clarified and concentrated coffee
extract. In the above process, it is preferable that the concentration of
the roasted and 30 ground coffee beans in the slurry in step (a) including
the roasted and ground coffee beans and the liquid is in the range of 3 to
30% by wei ght based on the total weight of the slurry. It is also
preferable that the average particle dianeter of the roasted and ground
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pre-clarificati (i) coreardtingt ek cofffeee eptxdat aobtaink@ (A ) stép n@hHf id toatinng t he

pre-clarificati.en _concentra ffee xtract obtained in step (e') to
obtain a @Feéf?]la?f‘é%}loélncd’nﬁ%ﬁ L Crogft)gﬁmé Bffee extract. As described above,
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i of a solubl.e sol content in the range of 1 to 70% by
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wei ght? afGiESFtEAChebang 31 #5P &Dher extract in an ampunt of 20 equal to or
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content. ﬁ% present%chlnv nti on rovj de g m xed concen rat ed coffee
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20  equalto or less than 8% by weight based on the total weight of the soluble solid content.
The present invention provides a mixed concentrated coffee extract, comprising
an aroma-containing clarified and concentrated coffee extract produced in the
above-described process and a fixed bed column-extracted concentrated coffee extract
obtained by a counter-current multi-stage extraction method using a fixed bed extraction

25  column; wherein a soluble solid content derived from the aroma-containing clarified
and concentrated coffee extract is equal to or higher than 5% by weight based on the
total weight of a soluble solid content in the mixed concentrated coffee extract.

The present invention also provides a process for producing an oil
aroma-containing concentrated coffee extract, comprising the step of:

30 (h) adding a part of, or the entirety of, the coffee oil-containing liquid obtained
in step (d) to the aroma-containing clarified and concentrated coffee extract obtained in
step (g) and homogeneously mixing the resultant substance.

The present invention provides an oil aroma-containing concentrated coffee
extract produced in the above-described process, which has a concentration of a soluble

35  solid content in the range of 1 to 70% by weight, and contains a diethylether extract in
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25 columm; wherein a soluble solid content derived fromthe aroma-containing
clarified and concentrated coffee extract is equal to or higher than 5% by
wei ght based on the total weight of a soluble solid content in the m xed
concentrated coffee extract. The present invention also provides a process
for producing an oil aroma-containing concentrated coffee extract,
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e

m
ar oma._ comfEABHEd cBifoYse RbtanFRIFatios Begqnsrntyate GEtFast difhc ot rR@maxt r act
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can be ob ai ne Accordi ng to_anot her preferable enbodi nent of the present
i nventi on. qu@ﬁk{ea concentrated coffee extract containing an aroma component obtained when
20  the coffee beans are ground can be obtained.

According to another preferable embodiment of the present invention, in the
step of obtaining a concentrated coffee extract, the coffee oil is separated by at least
three stages of rough filtration, centrifugal separation and fine filtration to once remove

( the oil component. Therefore, a concentrated coffee extract having transparency and
25  highly stable against storage can be obtained. In addition, by mixing the concentrated
coffee extract with coffee oil of an amount suitable to the final product, the content of
coffee oil is controllable. Therefore, a concentrated coffee extract suitable to various

final products can be obtained.

A concentrated coffee extract having little oil obtained by the present invention

30 is especially suitable to uses of drinks containing no dairy component, drinks, jelly or
the like required to be transparent, and has a sufficient amount of aroma component of
coffee. By contrast, a concentrated coffee extract containing oil obtained by the
present invention is suitable to coffee drinks containing a dairy component, cold sweets
such as ice cream and the like, desserts such as pudding and the like, and has an

35 excellent flavor and is enriched in tastiness, especially in thickness of taste.



step of obtaining a concentrated coffee extract, the coffee oil is separated
by at least three stages of rough filtration, centrifugal separation and
fine filtration to once renove the oil conponent. Therefore, a concentrated
cof fee extract having transparency and 25 highly stabl e agai nst storage can
be obtained. In addition, by m xing the concentrated coffee extract with
coffee oil of an anount suitable to the final product, the content of

coffee oil is controllable. Therefore, a concentrated coffee extract
suitable to various finaldgroducts can be obtained. A concentrated coffee
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extract™ 8%8%%15%e8 gh “ArOrre™ goarlﬁ 8l narr%n SPRPIHRR FOARE nc rRU8H" cof f ee
extract afitle aronod-tomuiomg-ctaifie adngncaneeat soffeedxtadtfie cransgarant tvith ot
ar{\orra-congelxi ni ne\fcl arified a%d concentrated co

J . ar d_and t ffeeetraﬁi istrglns ar ent
with only? QY BQWB T cBRTER FORE-CRETYNE COPEREEEd PHFR FRTAL JAL &Rt r at ed
cof f ee extffegtivelmsovanof edffeecil. véaemafiir, ® braveds foe peiducinkesach baddeatrated

process for_.producjng .each concentrated 15 coffee extract will be described
in detail POfﬁ\‘% Ef-"?r&ﬁge‘ggl % esﬁﬁ%?ﬁdﬁi%ﬁéﬁan aroma- contai ning clarified and
concentrated coffee extract First, a process for producing an

aroma- cont ai nin | ari fi,ed and concentrated , 20 coffe xtract will be
Gootr bod. A br e BeBlest Ioi paeFaA A b taning, Suraed And Sppeatiratad

concent r ateffecftif® extract according to the present invention is to
separate, First, a process for producing an aroma-containing clarified and concentrated
20  coffee extract will be described. A process for producing an aroma-containing
clarified and concentrated coffee extract according to the present invention is to separate,
from a slurry obtained by wet-grinding roasted coffee beans, an aroma
component-containing distillate, a coffee oil-containing liquid and a coffee extract; and
adding back the aroma component-containing distillate after the coffee extract is
25  concentrated. A process for producing an aroma-containing clarified and concentrated
coffee extract according to the present invention is provided in two embodiments.

Hereinafter, each embodiment will be described.

1. First embodiment
30 A process for producing an aroma-containing clarified and concentrated coffee
extract in a first embodiment according to the present invention comprises the steps of:
(a) adding a liquid to roasted coffee beans and wet-grinding the resultant
substance to form a slurry;
(b) stripping-treating the slurry formed in step (a) to separate an aroma

35  component-containing distillate and the stripping-treated slurry from each other;



froma slurry obtained by wet-grinding roasted coffee beans, an arona
conponent-containing distillate, a coffee oil-containing liquid and a coffee
extract; and adding back the aroma conponent-containing distillate after
the coffee extract is 25 concentrated. A process for producing an
aroma-containing clarified and concentrated coffee extract according to the
present invention is provided in two enbodi nents. Hereinafter, each
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substance to forma slurry; {(b) stripping-treating the slurry forned in step
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stripping-treat slurry obtained in step ; separating the

rough-fil cpHeeextfactit rat e obtained in step (c) into three layers of a coffee

oi | -contai ning i ‘&Hﬁ&nﬁﬁtiﬂ%)ftﬁee_@laﬁﬁfe& pHedRdiractSouiae] HPisRg @) tdoBeid ayer
centrifuge; e fine-filtrating the coffee extract obtained in step (d) to

e, 5
obtain a @liaéii_rﬁe%iaé_@ coasniraied epffeaettractfapdconcent rating the clarified coffee
extract obt ainedy) il e Bkiflcd AR oAl At LRt EORENLS 8 GatpCof fee

extract; and (g) mxing the clari concentrated ee_extract

obt ai hed iarpast @lpof the entirety of(thg apuma cemporant-chetaining distiNate obtaired iastsia
conponent - ai s joStl 1 :al nag 40y St.ep 0 ;

aroma- cont(gfggon OIBE: 1arfyfei e%élgﬁgs%%%%t‘?g?%% c%@f ecgﬁ@%(r;{tﬁagkgt % eQr g?%ac ter,
ea\;:h st ep Her¢inafies, ebeb stepall. bedssaphbeda) > 15 First, step (a) will be
described. Step (a) is to add a liquid to roasted coffee beans and

wet -grind the resultant substance to forma slurry. The roasted coffee beans
used for the preStap(a)nvention are obtained by roasting green coffee beans.

arabi b8 or the ik R, ARRITSe WAL Bl BPRELS 4ERY I T bBed ol OSL ™
cof f ee bedwrsnsard wetegtimalf the resubantgubsiasdedd forfine shuwgst iThg reastedi doiffen deans

used for the present invention are obtained by roasting green coffee beans. The type of

the green coffee beans is not specifically limited to robusta, arabica, or the like and two

or more types may be blended.

20 The green coffee beans are used after being roasted. The roasting conditions
and the roasting apparatus may be any known apparatus and conditions, which may be
appropriately selected in accordance with a desired type of concentrated coffee extract.
For example, the roasting degree may be in the L value range of 16 to 32. The roasting

apparatus may be, for example, of an open fire, semi hot wave, or hot wave system.
25  As the green coffee beans, whole beans are desirable because of the excellent aroma of
the recovered aroma component thereof.

The grinding of the roasted coffee beans in step (a) according to the present
invention is performed in a wet system. The "wet-grinding" refers to grinding roasted
coffee beans in a liquid such as a solvent or the like. However, roasted coffee beans,

30  especially whole beans, contain carbon dioxide and thus cannot be easily sunk in the
liquid completely and tend to float on the liquid surface. Therefore, it is preferable to
introduce the roasted coffee beans and the liquid to the grinding apparatus at the same
time and continuously grind the coffee beans in the state where the coffee beans are
mixed with the liquid. Examples of the grinding apparatus usable for this purpose

35  include a Fitzmill (produced by Fitzpatrick) and a Comitrol (produced by Urschel).
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and the roasting apparatus nay be any known apparatus and conditions, which
may be appropriately selected in accordance with a desired type of
concentrated coffee extract. For exanple, the roasting degree maybe in the
L value range of 16 to 32. The roasting apparatus may be, for exanple, of
an open fire, sem hot wave, or hot wave system 25 As the green coffee
beans, whol e beans are desirable because of the excellent aroma of the
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and rf(ﬂm bfoufl &forﬂg oHa'ﬁﬁedtc%ﬁQg SRRG FOLHAT g.ﬁid the yield of the soluble solid content

is low, which may not be preferable. The amount of the liquid which is mixed at the

time of wet-grinding may be the entirety of, or a part of, the liquid to be used in the

process. An appropriate amount may be selected from the viewpoint of the difference

( in the particle size of the roasted and ground coffee beans among different grinding

25  apparatuses, the treating speed, or the like. In order to capture a sufficient amount of

aroma component released at the time of grinding in step (b), it is preferable to mix 50%

by weight or more of the entire liquid at the time of grinding. When the entirety of the

liquid is not mixed at the time of wet-grinding, the remaining liquid may be added
before the stripping treatment in step (b) to adjust the slurry.

30 The average particle diameter of the wet-ground roasted coffee beans (also

referred to as "roasted and ground coffee beans") is preferably in the range of 300 pm to

1 mm, and more preferably in the range of 700 pm to 980 pm. When the average

particle diameter is smaller than the above range, it is difficult to separate the solid

phase and the liquid phase from each other by the rough filtration in step (c). This

35 may affect the steps (d) and (e), and as a result, it may become difficult to industrially



This may not be preferable fromthe viewpoint of the quality of the coffee
extract and the production cost. Wen the concentration is higher than the
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range of 15to te re of the i | quer, . t he
solubility q}Tgr ﬁﬁlﬁﬁ?g‘% tegt?erqt‘ére\f’éfdé?tqﬁtf‘ll%yt ‘ﬁﬁ:}ﬁ%@' and thus a

| ar gepganmount of the aroma conponent is captured in the |iquid. Therefore,
a | owner terrperattére 8?) the liquid is nore preferable. An
Next, step (b) will be described. Step (b) is to perform stripping treatment on
the slurry formed in step (a) to separate an aroma component-containing distillate and
the stripping-treated slurry from each other.

25 Herein, the "stripping treatment” refers to a treatment of putting a heat source
and the slurry into contact with each other in a counter-current manner for rectification
and thus concentrating a volatile component contained in the slurry into a gas phase.
According to the present invention, it is preferable to use a continuous film distillaticn
apparatus capable of continuously supplying the slurry and having a high heat transfer

30 coefficient. Examples of the continuous film distillation apparatus include an SCC
(Spinning Cone Column) (produced by Flavortech).

According to the present invention, by the stripping treatment, aroma
component concentrated into a gas phase is condensed to obtain an aroma
component-containing distillate. For condensing, any known cooling method and

35 cooling apparatus may be used. There is no specific limitation in the cooling

10



15 appropriate tenperature may be sel ected based on the bal ance between the
cost for lowering the tenperature of the liquid down to | ess than room
tenperature and the effect of capturing the aroma conponent obtai ned by
| owering the tenperature. Herein, the "tenperature of the liquid" referred
to the tenperature at the tine of wet-grinding and thus is the sane as the
tenperature of the slurry to be obtained. 20 <Step (b)> Next, step (b) wll

be descri . p ) oSt f [WaYell raew slurry
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t he above range, a suffi mglnt, anmount of aroma conponent cannot be
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distillate is weak. 10 When such an aromm congonent-c,ont aining distillate is
f

added to Fa¥ecdn areh guuginal opgad aaPessiRIST f EEPTR KRG HEWPOROT &1 ease obf
provi di ngctRnhEMRe hRriLEMEEShenBhE PhdTBke MEtthe operation of obtaining a coffee

extract from the slurry after the stripping treatment, a temperature in the range of about
20  70to 130°C is preferable.

<Step (¢)>
Next, step (c) will be described. Step (c) is to rough-filtrate the slurry
separated by the stripping treatment in step (b) to separate a solid phase and a liquid
25  phase from each other. In this step, rough filtration may be performed by any of
gravity separation, pressure separation and centrifugal separation respectively using, for
example, a vibration sieve, a screw press, and a screw decanter. An apparatus
continuously operable is preferable. For the separation into a solid phase and a liquid
phase in step (c), it is preferable that the roasted and ground coffee bean particles having

30 adiameter of 800 um or greater as an extract residue are separated.

<Step (d)>
Next, step (d) will be described. Step (d) is to separate the rough-filtrated
filtrate obtained in step (c) into three layers of a coffee oil-containing liquid, a coffee

35  extract and a sludge using a three-layer centrifuge.

11
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be preferable. According to the present invention, the recovering anount of
the aroma conponent-containing distillate can be adjusted by the anount of
the heat source with respect to the slurry supplied to the stripping
apparatus, the vacuum degree in the 15 stripping atnosphere, or the |ike.
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(d) . p (d). wi !
Step (d) PeWder KBkahIAE &1 Hfecaltsg riaet afieh thegcentifugplasepaighpnineet Qoviatdkp (c)
into {hreend axflitforlfofahd RhiReat@iel sfeed! Hobdstigliubed of Bnkohh&the B& ﬁé% ract
and a sludge using a three-|ayer_ centrifuge. 11 Nanely, step (d) is to
renove a PeFEHErHachedhagged ﬁ%?‘n@;@%ﬁ?ﬁp@,dﬁ?lﬁi@ﬁﬂﬂﬂ\ﬁ%ﬂﬁrwn- t he roasted and
ground coffee beans, which cannot be renoved by the rough filtration, from
tHe rough-filtrated filtrate obtained in step (c), and to separate the
coffee oiI-con@ﬁW@&liquid at the sane tine as the sludge renoval, thus

to obtain a coffgs (& fxi rb%caeéaautd?g BB Ve id ith Uhike-ARAIEC e BbFELLkESLOI | -
Centrifugal separation is preferably perforned b¥ a seParatl on plate-type,
or shar plobtanadyipstepdal to ghigga a arified colise peiractint Thebostilragpe ivpestorasd can

separat e Gfcuadil bl flofe 1 Gk ioRRict By Sotree Wy AcH Q400K tetBloved tigecof f e

oil content or the fine F remaining in e co e extract after the
cent ri f ugakenisidegal seapnionsiremithe pefiderpattactio t he conditions of the

tenperature, spegd.aRIRGSTH Ay BHRAGNL fl FFRSmAdal AL, fifer TRY filtration
using a filter aid and a filtering material filtration using a filtering material. -An
20  appropriate method may be optionally selected. Both of the filter aid filtration and the
filtering material filtration may be performed in combination. When the two methods
are performed in combination, the order thereof may be arbitrarily selected. The fine
filtration step according to the present invention is the second filtration which is
performed after the rough filtration, and may be referred to also as the "secondary
25  filtration step". Optionally, adsorption treatment may be performed using a known
adsorbing agent such as PVPP (polyvinylpolypyrrolidone), activated white earth or the
like, before or after the fine filtration step. By this step, a specific component, for
example, caffeine or tannin can be selectively removed from the coffee extract.
The filter aid filtration according to the present invention may be performed
30 using a filtration apparatus arbitrarily selected from apparatuses generally used for
filtration including drum-type, horizontal-type, filter-press, roll-press, and leaf-like
apparatuses. The post-treatment clearness can be controlled by selecting a type of
filter aid from diatomite, perlite, cellulose, activated carbon and the like which are
generally usable for food industry, an amount thereof, or both the type and the amount.

35 The filtering material filtration in this step may be performed using a method
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be appropriately changed for another cycle of centrifugal separation. r,
<Step (e)> Step (e) wll be described. Step (e) is to fine-filtrate the
coffee extract 15 obtained in step (d) to obtain a clarified coffee
extract. The fine filtration is performed in order to renove the fine
powder or coffee oil, which cannot be renoved by the centrifugal

separation, fromthe coffee extract. The fine filtration may be performed in
two met hod idter dflltr tion a filter dan

1T eort gl apiefen ok mdfhie sepelatyl e 5 S B AR SA 8B o at e
met hod mayxdngpla et methad ying @l mmtc@danﬁntrﬂnemlﬁrahdn ﬁltfatlloh pdecpifltratidr orathe tike and t he
filtering. material filtration may be performed in conbination. Wen the two
nmet hods 2rE*P&rformed in conbination, the order thereof may be arbitrarily
sel ected. The fAﬁE)ngfthésErrﬁéthm stfﬂmnag@mtdiamglsme fdrethp heis@etrainevigny ben i s

the second filtratiqgn r.f or ter, the rough fi i O and
may be r ePYITREnt 81‘)&1 SWPSE r}.{lt?é “Eegac! g??aey % f|4 t’ﬂ?ppgn élﬂl %l?l@ﬁal ly,
g@;gr Ft | Fﬁlembﬁala;brmwutﬁnmyl}abgadoaf froor ganit ttfehgijamr% forped of aesetisy, rm@tﬂgﬁrthe E UfCh as
ol yvin rrol | done a te Ite eart t efore
oy ot e Yk O RN Fembredbiped ol belkrab et Sol b bt tﬁ@s Mifise >t o
exanpl e, gablecfonGed) filADh Pagde, B ex@mPid, bf@'pl/eaf gpey£epddl @ypet Bﬁa 9@1fof1§e

extract. Thefléter aldf l'tration accordin o the present mve&llon may be
per f or medt¥P80 iB¢sqgyRestaf it ﬁegﬁqaarbedﬁa ¢ dp asaRdga wEerT y Shesebpeto

appar@s Usgg feener af ﬁ%dyﬁ%ﬁﬂeﬁ@ rpol;fegﬂeﬁ lcBtths, rhynd}p chnmmg: SHrHBtiky PeEspecially
hori zont al -t ype, ter-press press -li ke apparat uses The

post - treaWﬁE%meg}bé%er@g§ 1041 PSéfOEIBFﬁ Fb?t%@) bayUEélp%lemoraaq guembrang | ¢ er

ai d from di atepleusegerlite, cellulose, activated carbon and the like which
are generally usable for food industry, an anount thereof, or both the type
and the anount. 35 The filtering material filtration in this step may be
performed usi Ng<$e })bod 12 arbitrarily selected from nethods generally

used for filtering material filtration. For_ _exanple, a nethod u&gﬁg a
i crostrai ner, Néﬁ%ﬁ@néﬂfwulltbea@q%ﬂbedde@eﬁ () is terqopeerirate the dlaridied qoéfegsabl e.

Arong theéﬁra@%t} @'éed B i pﬁ f@fton&ot%t@ a?iﬁeﬁseﬂlla n]fcaf}rét&? @fé Othdcpl ngr may

be 5 nonwoven c tering materi al
usabl e f oﬁonca@tmioan@abﬂq lerrTélmC@ﬁClegﬁtlgé inrstepnd) geayi ke abiardn scleeteddtbro f

Sg[ ;‘/‘(r:“afzbrc]g‘ftﬁfgﬁﬂra@{ yl?s%?l hééﬁeﬁo Qb Tf@feﬁ?%@?brfceﬁﬁﬁ@?&rﬁﬁ%hfdﬂ{ﬁ BerRfifugal film

concentrator, a ﬂash Vaporlzer a falling film evaporator, a freezing concentrator, and a

20  reverse osmosis  concentrator. Among these, according to the present invention, the

centrifugal film concentrator is preferable from the viewpoint of the running cost and

the quality. Examples of the centrifugal film concentrator include a Centritherm

evaporator (produced by FT Industrial). The treating temperature for the concentration

is preferably in the range of 40 to 70°C in order to avoid deterioration due to heat during

25 the concentration, and more preferably in the range of 45 to 65°C, and still more

preferably in the range of 50 to 60°C. The concentration of the soluble solid content in

the clarified and concentrated coffee extract may be appropriately selected based on the

balance of the transportation cost and the product quality. The concentration is

adjusted to be usually in the range of 1 to 70% by weight, preferably in the range of 5 to

30 60% by weight, and more preferably in the range of 10 to 50% by weight, based on the
total weight of the clarified and concentrated coffee extract.

In order to reduce the viscosity, reduce the amount of coagulated precipitate, or

the like, enzyme treatment may be performed using mannase, protease or the like before

or after the concentration step. In order to improve the tastiness or stability, pH

35  adjustment may be performed using baking soda or sodium hydroxide before or after

13
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usable for deep filtration nmay be, for exanple, of a pleat type, a spool
type, or a porous type. These types of filters can be usable in a cartridge
system These types of filters 10 are fornmed of pol ypropyl ene, polyester,
cotton, nylon, cellulose or the |ike. Especially when nenbrane filtration
is perfornmed in step (e), a UF nenbrane or an MF nenbrane is preferably
used. <Step (1)> 15 Next, step (f) will be described. Step (f) is to
concentrate the clarified coffee extract obtained in step (e) to obtain a
clarified BHePreeMEdPS#ed coffee extract. A concentrator usable for the
concentration i Espdceflly(Wher™¥ cBgyraé Bedthint IsypesRinBed, aHe EfifiMe 1§ A0EENatedt OF S
usual ly u eqnfqr c&fgf e extract concen%r tion including a centrifugal film
concent r at¥ricafing AHeh tReayedlreatigenty) P%g heating WY S8Rt BECIPHAe B theg
concent r aichffee RRfa@. 20n T GFUET 6 rOHOVS ithe GREGHIRLE, AbHirifuBAD BEpatIRACor FMEOr di Ng
to the present invention, the ﬁentrl fugal Tilmconcentrator is preferable

from the Vilesiss winot fixeaidoim Hierngsnateral mayde qpgriPmred aftstdhp prgymest st he
centrif ug@,teaéﬂvhfgumﬂhgat Siich Aethbaer r&ﬁaﬁhgtﬂk@ﬁﬂ&i RURAREADOperfRifRduced by
FT Industrial). Thé trealing tenperature for The conCentration 1Is

pr ef er abl yn Fembinatiotinge of 40 to 70C in order to avoid deterioration due to
heat during 25 the concentration, and nore preferably in the range of 45 to
65C, and still nore g{%eferabl y in the range of 50 to 60C. The concentration
of the soluble sotéPgFontent in the clarified and concentrated coffee
extra may be ORpL] RYZ e se ne 4 h an :

t rans%grtati on %%3%’ %ﬁ%a‘{gﬁe%p%f% 'ug‘%s_%g‘a%?i tgt.e?ﬁ%z %o%oggll#?rg}%i %%Ilﬁés]& %lgj ust ed
t o be usuabhgenimatedofiearegtraeifobtained T0sehyHweithyhibe atonesf eorapingni-¢ontainingange of

5 to 30 6Q% ' : r i ] f % by

weéi ght , bgls{%l Xtoe\r,\\@c%t%géd %Iggtg? %@et:ag(fy‘f[ ﬁ%@ e?%g&c éazt)rrL }Af?ﬁgé%%@egoaﬁé (eéﬁilér)eéltagt/%c of f ee
extract. lenffeg detract.o Thelameuntd the swom ¢companeducmtainmgalisiliate tof becmamgd| at ed
precipita I Y, per i nnase,
Pt ot case. oo Fb 1 Riiishy S5 678, bR Rt Bichieal Rl LB) B M3 gy TRI"7

i mpr o¥® t hpptopsbichestectad istaatortateg, wiiHh8 fisadf ths toerentratws chffeqextfaot. med usi ng
baki ng soda or sodi um hydroxi de before or after 13 the concentration step.
Especially when the enzyne treatnent is perforned, the enzyne is deactivated
by heating afteR.bbondraybelinreatit nent. Such heating may cause precipitation

[ h ff . h .eci pi i f I
eparation or 1 Eoa PoeEPa SFbsbiegBb e Rl SR ind SRS o

may be percbffeerexitradttiem sehendeempodimient will be described. The process for producing

20  an aroma-containing clarified and concentrated coffee extract in the second embodiment
according to the present invention comprises the steps of:
(a) adding a liquid to roasted coffee beans and wet-grinding the resultant
substance to form a shurry;
( (b) stripping-treating the slurry formed in step (a) to separate an aroma
25  component-containing distillate and the stripping-treated slurry from each other;
(c) rough-filtrating the stripping-treated slurry obtained in step (b);
(d) separating the rough-filtrated filtrate obtained in step (c) into three layers of
a coffee oil-containing liquid, a coffee extract and a sludge using a three-layer
centrifuge;
30 (e') concentrating the coffee extract obtained in step (d) to obtain a
pre-clarification concentrated coffee extract;
(f) fine-filtrating the pre-clarification concentrated coffee extract obtained in
step (e') to obtain a clarified and concentrated coffee extract; and
(g) mixing the clarified and concentrated coffee extract obtained in step (f)

35  with a part of, or the entirety of, the aroma component-containing distillate obtained in

14



deactivated by heating. Such nmethods for renoving the precipitate may be
performed in conbination. <Step (g)> 10 Next, step (g) wll be descri bed.
Step (g) is to mx the clarified and concentrated coffee extract obtai ned
in step (f) with the aroma conponent-containing distillate obtained in step
(b) to obtain the aroma-containing clarified and concentrated coffee
extract. The anobunt of the aroma conponent-containing distillate to be m xed
may be th f p(b) and
may be 15 SEIPbLF kel be Hopl- @Atk cekBe AT Uco AR DS Rt T

concentrat ed coflietheexteamndt embadin®@atotht enfioeli emiract Nbgdined ipr @tcpséd)f or
producing 0 i N r tra cof Xtract in
a second e?f’g %E[%e@t ﬁlvm&{if (‘gje egize?ll 11t-)I]céédﬁfltfi?fﬂldl Eﬁg@ #0 #’ I%QP%edgccﬁ%?e%Z%jd

ar oma- contcancemgtear] enffefei exdraand Tdma,cmnﬂlﬁatamhdcexhbﬁhmnt rseeps (EM ahth&f' s eond

i ngba oAt SRR elebS (PFERETL U SRR Tttty

subst ance (tparddignase the samy as thoje of the [hipst reg}bbdﬁmm lagd tile net e degerilsadragdini N St ep
(a) to separate.an aro

conpon cntalnlng distillate and the
Strippi ng-TYEReHe: §tFH§'{T5aPazQ%10 ets?féq%(c) rough-filtrating the
stripping-treated slurry obtained in step (b); (d) separating the
rough-filtrated fd Efagte obtained in step (c) into three |ayers of a coffee
oi | - cont ai ni ng |I% a coffee extract and a sludge using a three-|ayer

centribuge; 30 (Sie]) (€phcentdnatititge tie ceffdef @@raexbbtaﬁfedqbtm @g torobsdig (d) to
obtain a re-clarification (fnc ntrat ed c]gl)?fee extrac Ii)l |nef|Itrat|ng
the pre- cIEFTRACGRIIh CRSFRENPY SRMF Tifflee (PRETGISE aishea 1 s s SEBFPe' ) to

obtain a deahny ic¥dthasd nepricasd rat edp @fﬁ@&h@ﬂrﬁa@mbocﬁﬂﬁn{ a3 oxXmniphg. t Ae
cl(arlfled afgfﬁi ncentrated c ffee extr °é‘§9 ai negrln ste (t%%‘ 35 wth a
part of, d¥#¢ ﬁ?WCFB¥§t°b¥S ?ﬁ%m%uaﬁ & ﬁ%é élﬁtt%ﬁaﬁfl%é BEArGete
obt ai ned  ihe ik oFlcBRcdnthtibPisGRé bl iiheth@f&@@nﬁ QOLATEHQ) kb BFdfErhBlY iR
concentrated coffee extract. In_the second enbodi ment, the coffeé extract

obt ai Aéd iTANEY & ‘tij)t0|@5°ce@ﬁéeﬁtllr Mg Prﬁfeé"%béqb inethp Enae 19edl 1tPneld°G Kerr at ed
in step (fshbgtgmpen@dme Qame¢bRbhS hethodddor ﬁéi‘ﬁ(?f?nt TRE 66hceRf iR ShEa6kubleThUS,
in the second enbodi.nent, steps (e) and (f)

solid content in the pre-clarification concentrated coffee extract, based on the total

weight of the pre-clarification concentrated coffee extract, is usually in the range of 1 to

70% by weight, preferably in the range of 5 to 60% by weight, and more preferably in

20  the range of 10 to 50% by weight.
As in step (f), in order to reduce the viscosity, reduce the amount of coagulated
precipitate, or the like, enzyme treatment may be optionally performed before or after
the concentration step. In order to improve the tastiness or stability, pH adjustment

may also be performed before or after the concentration step. When precipitation is

7T
¢ S

25  caused by the enzyme treatment, it is preferable to remove the precipitate by performing
centrifugal separation or fine filtration using a filter aid or a filtering material. The

fine filtration may also be used as the fine filtration in step (f') described below.

<Step (')>
30 Next, step (f') will be described.  Step (f') is to fine-filtrate the pre-clarification
concentrated coffee extract obtained in step (e') to obtain a clarified and concentrated
coffee extract. By this step, the fine powder or coffee oil, which cannot be removed by
the centrifugal separation in step (d), can be removed from the coffee extract. As
described above, the fine filtration may be performed in two methods, i.e., a filter aid

35 filtration and a filtering material filtration. These methods may be performed
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5 perfornmed instead of steps (e) and (f) in the first enbodi nent. The ot her
steps (a) to (d) and (g) are the sane as those of the first enbodi nent and
wi |l not be described again. Hereinafter, steps (e') and (f) will be
described. <Step (e')> 10 Step (e') is to concentrate the coffee extract
obtained in step (d) to obtain a pre-clarification concentrated coffee
extract. The concentrator usable in this step may be any of those nentioned

for step (f) in the first embodi ment as_exanpl es pr efer e.concentrat or

o the SatndkneighlE of b8 caBBUBIohohr ARRERERE bRt for Erb i b of

concent r abe sdledted fur @iepapbye drithd Hiee. r dAigeleadils4 theofinkOfiliration arepis dbasidbdy i n

the 15 range of 4 tOV%S(%E and still nore preferably in the range of 50 to
t

60C for EUNEISSATTLRES sanme reasons as those for step (f). The
concentration of the soluble solid content in the pre-clarification

concent r at ed co{{;&g EX” ct,. based on the total . wei %ﬁ% f qti,he

pre-clarificati SREHESSSHRE RaRREAAlpgGoNtatng g 1F§a}1 concenirafpde of |

to 70% byoff& @htfact By 66teadl YAtsbrie tb ahd préntdinventRRAYah roveh @bﬁ(n%n@éﬁ;d morg
in order

preferably in .the range of 10 to 50%.by weight. As ip step .

to reduce‘®he ey 9&8&@63}%5@@@%&&%@ she lmgiatities bprecradinge, or
the |ike, peRgY MR tdfRAtIRAL REdbtdiBed Mhd Sdgld dorRfInbal Mpﬁ?éd)(s@e_poﬂbg)?faﬁ@r the
concentration step. In ordeg to inprove the tastiness or stabil|

. lity, pH
adj ust menthe #EM3 | COBIIBSHe PPBIFEd thetsdr £blors Added bagk @oﬁ%rﬂlmaﬁqd(y)ﬁn& ep.

Wien 1 ecicideatratof doffed 2xE&aMSEBlaiikd ASIENZY R {MeaDWBRY to ithis] thePlogf efabl e to
renove the precipitate by performng centrifugal separation or fine
filtrati ofctgupiagon ofj fhe sfromadcaspponert, (whigh g caatedr Waen theneofieq getract|isr at i on

Kﬁy al SO bgnddffsted Syt RBe fdoRSerltionhl MdiRs! Raft &P sﬁ{:ﬁre@%@.c_r ied fé@ﬁl@,v"an <Step

> 30 Next, step (f) will be described. Step (f) Ts to fine-filtrdte the
pre- cl ar i Rfozea-¢evRInEe aniieda i consphisacd oo extoast dinwag annexselent (asomat o
obtain a LT nd nt r af.e d 1+S e fine
powder or %!érg !?,eolgﬁgﬁﬂj \%ﬁ%@ﬁﬁgghﬁ%t &Bgﬁéﬁggﬁﬁgé%%ﬁref%ggﬁ% 11g ﬁstégﬁqyﬂé%gar ation
in stEp (dpgescansters (cariy edd {)oen Eheandohe setfex oilontainisg ligeidcisispeatatadove,
the fine fi ti f f : Y -Y L L.ald 35
1 trat oh Thdeaoper fatactin A @) JOpih BRI Gl confising el Fnd

per f or med condgniraide pefekeextract obtaingd aceyding fattheopresont inyspriop cortaias mndsdd f or

e} oL KR! B Wiy S 91 gaf gaes e Doyhiden I )
clarified and concentrated coffee extract which causes almost no separation or
20  coagulation after being stored for a long time is obtained. According to the present
invention, even when the eluted amount of coffee oil is increased or decreased by the
roasting degree or the particle size of the ground coffee beans, such a change can be
compensated for by appropriately changing the conditions of the centrifugal separation
( or fine filtration.
o225

(Aroma-containing clarified and concentrated coffee extract)

The concentration of the soluble solid content in the aroma-containing clarified
and concentrated coffee extract according to the present invention is preferably in the
range of 1 to 70% by weight, more preferably in the range of 5 to 60% by weight, and

30 still more preferably in the range of 10 to 50% by weight.

In the present invention, the "soluble solid content” refers to a substance which
is dissolved in each type of concentrated coffee extract according to the present
invention and obtained as a solid for drying the liquid (extract). The concentration of
the soluble solid content is represented as the amount (% by weight) based on the total

35  weight of each type of concentrated coffee extract.
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5 In the above-descri bed manner, an aroma-containing clarified and
concentrated coffee extract is obtained. According to the present
i nvention, an aroma conponent can be efficiently obtained by
stripping-treating the slurry obtained by wet-grinding. Before the coffee
extract is obtained, the aroma conponent is captured (step (b)), and the
aroma conponent obtained in step (b) is added back to the clarified and 10

concentrated coffee.extract obtained in ste f) or (f). Onng.Lo this, the
| oss or det eriérlg?feéajtl"ofco?tﬁ%t g Hﬁac%#ger?p@ﬁ]é‘igttfie Wﬂ%g‘i"éale&gsaan A4 he

cof f ee extsmehtratsd coPRCatiatBARerdtg fohBe pRIMaNhTORIdh vABE R R cordafitebRith
suppresseci_f.‘e As esult, an a&og—co taining clarified and concentyated

cof fee extied¥re _?F?d’f’mﬁ“eé%%q’ ErieaBD SfarOH® re&b{hﬁirﬂ%sﬂmglwﬂ_éﬁﬁcﬁrt ®n, the
separat i ogk@perati ot BErditylRkbrabxrRASH ik théRE cdmaBliRgeSarifledShePs (C),
(d) and (e) or (f@%, and the coffee qQil-containing liquid is separated from
the cof f e€onsghtraded coffessexyact dpsedoam Hig obdspivble eqndens in the @omesroRtayNe

clarified:aRfled GANCERLMARRE Hek &&1rE ﬁ@ﬁﬁef&?&l?iéat‘ﬁgl- RCEOIFR RGP 846y Pr esent
i nvention contains alnmost no_coffee oil congon nt. Therefore, a transparent
e

and st abl &eighbraore daeiaraniyneiuat foaer lower than d e o1 vesight aanslostidompreepreferabdic t - whi ch

causes al td“&l%@/@@{h%@%b}%ve?gﬁt.coagm ation after being stored for a Iong
time is obtained. According to the present invention, even when the el uted
anount of coffee oil is increased or decreased by the roasting degree or

the pggticle si a@b&h dofiCertF Ao a0l EQFadtpans, such a change can be
I .

conpensated for by appropriate }/ changi ng the conditions of the centrifugal
separation or Theharomaeantginios clapied apédfenesohatad sphies oitract ddcerflingyie the

concent f aade fGhl 8GR XLAR i EAGEPIGR0N bl Ll edleres Abhbl &80l dofhegont ent

in the aroma-contai ning concentrate fee extract according
to the preseaet obtairedt hyoa cowntpr-efreans mhyltiistage leastractiongmethiod using & Gi%edpedwei ght |
nore pref AV e 9 i and 30 still nore

pr ef er abl %?%ltl%é 85'1#‘%%‘@%5g"?&%oﬁ[xéﬁﬁﬁxﬁe%%{?ﬁg?éaﬁ% g’%a,c%he present invention,

t he "Bl ubl e sollThelconmeslly aveflebls cooventisndd Soaemratkdi cofitee iestratit §etdriingl i n

each type,of,co tyr at f tract r di t nr hvention
and obt ai Floedth gsﬁggd;o}{elﬁd%&g(rﬁ& dér)%eaﬁge)ét ﬁ@%%@%ﬁg ?6;)@ raec%r§&?'llﬁe81(§:t§{r}i%gnwati on
of the sobubitrecusehi chultostegn exiractios prsegenfirel bed txteacinn wnlunfiady/isvpmioght )
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and clarified and concentrated coffee extract obtained by the above method, which has
20  features of being rich in aroma component and containing an abundance of grinding
aroma of coffee beans in the aroma component, is mixed with the conventional fixed
bed column-extracted concentrated coffee extract. By this, the aroma of the
conventional concentrated coffee extract can be improved. The aroma-containing

clarified and concentrated coffee extract obtained by the above method is mixed such

PN

25  that the amount of the soluble solid content derived from the aroma-containing clarified
and concentrated coffee extract obtained by the above method, based on the total weight
of the soluble solid content in the post-mixing concentrated coffee extract (mixed
concentrated coffee extract), is equal to or higher than 5% by weight, and preferably
equal to or higher than 10% by weight. The amount to be mixed may be appropriately

30  determined in accordance with the type of the raw material coffee beans, the roasting

degree, the roasting method, the use or the like.
B. Process for producing an oil aroma-containing concentrated coffee

extract

35 Next, a process for producing an oil aroma-containing concentrated coffee
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concentrated coffee extract according to the present invention varies in
accordance with the type of the raw material coffee beans, the roasting
degree, the roasting nethod or the |ike. The anount of dithylether extract
in the aroma-containing clarified and 5 concentrated coffee extract, based
on the solid soluble content in the aroma-containing clarified and
concentrated coffee extract, is preferably equal to or | ower than 8% by

wei ght, ng r I raply..equal to or |lower than 5% by weight, and still nore
pr ef er abl fxggﬁdﬁ lefjtegéégér/nkie wer than 3% by weight. 10 (M xed concentr at ed

cof f ee extract) ATpsocassofe-producing an@ilchramafdoathizing concunenated adodfbe cxdirhete

extract accordin the .t. resent invention . b 1 xe 1th f.i xed

oadt oot umieeirtingdo e belfons ivenRf MERler RO BRSes B AT Misthdo MshS By tafolef &

count er - c Weseitied ritil the -ssdtage” £xXRroesst ifon produbiag ansarghascohtangdg kédifiedxdndact i on
rated coff.ee extract. 15 The commercially

colum, to forma m xed concent
avai | abl e °88‘fﬁ?gﬁ€éflc?ﬁﬁlge o) ated n%pgﬁet ©8%5PPEe extract (referring to the fixed
bed col umm- ext r g} K1dingon pard of,ajr ek enfrégefetht rcatty oilTophaimndBguid)obtained

counter-current qnulti-stage extractio sing a fixe d extracti.on, col um
o h Pl ot o i e B et o o S B YRR o T he
a[) orra-conhsedgr('gpqu ledrasgentegklpndxiagieaeiulahesiveahéee extract obtained by the
above net hod,

ich has 20 features of. being rich in ar co nent. and
contai ning an a Bgﬂ%t%&egl”ieﬁ%ﬂtriﬁven&oaﬁﬁl g}e ]E‘B‘?”F%éteﬁe@gza PﬁrtnP e%hhSna
conpongnt ,entifetyTioX ethe ol toliec MR i@ obfaineddin 486 (®0Is A& bhElaes af
concentrated coffee.extract, By this, the aroma of the . conventi onal
concent r ataé@n%s@mé@%@ﬁ%ﬁ%d @}ﬁﬁcq@p@em@&%w@.e cxfactabsieedds R (81 ndPWEear i i ed
ggp concen, ek ethe CREdrRRateH bRHe QRAktResH Mf&@tﬁ@@&ﬁs@%?%c&sﬁi@ oifg such

~that the anmpbunt of the soluble solid content derived fromthe
ar oma- contPAEVRIRY> @Pdrihe | odfee Hil conlspl At Hecieded sk asxardace wWhhathpaweby t he

above net hagrehasadcaRehitfied Qoflee WREGRL whth fshBcis @h WbdiRa SQpdneaNiRnts i n the
post-m xi ng concentrated coffee extract (m xe concentrated coffee

extraéb), nsickagiinitagipessrandithigkness ﬁ%ﬂhbﬁs%tﬂi}ledve?ght , and preferably equal to
or hi gher than Q% RymmeielHecorfiltey RMREHredeRt RO eioe twhBYpROrafoRtaRftat el y 30
determ ned in accordance with the type of the raw materi‘al coffee beans, the
roasting G@&ge edradihacy 8£eneHIatAdiRsac extist hawng p highecantqus of enfigaraibasls f or
Produci ng ARl ERREAKALh SR AGHNLLES EchiERIdRB LBl (B e ThuiA . 2
process for producing an oll aronma-contalning concentrated coffee
by one industrial production process. According to the method of the present
20  invention, it is not necessary to adjust the grinding particle size or the amount in order
to suppress the elution of excessive coffee oil. Therefore, the aroma and other
components inherent in coffee can be sufficiently extracted. It is not necessary either
to make the grinding particle size excessively small in order to elute a large amount of
( coffee oil. Therefore, excessive elution of the extra components, which cause
25  astringency or bitterness, does not occur.

According to the above-described method, after the aroma
component-containing distillate is mixed with the clarified and concentrated coffee
extract, the coffee oil is added back. Altemnatively, the step of mixing the aroma
component-containing distillate may be performed after the coffee oil-containing liquid

30 is added and homogeneously mixed with the clarified and concentrated coffee extract.
Specifically, a part of, or the entirety of, the coffee oil-containing liquid obtained in step
(d) may be added to the clarified and concentrated coffee extract obtained in step (f) or
(f) and homogeneously mixed, and then the aroma component-containing distillate
obtained in step (b) may be mixed to obtain an oil aroma-containing concentrated coffee

35 extract.
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17 extract wll be described. A process for producing an oi

aroma- cont ai ni ng concentrated coffee extract according to the present
invention further conprises, in addition to steps (a) through (g) described
in the section "A Process for producing an aroma-containing clarified and

5 concentrated coffee extract" above, the step of: (h) adding a part of, or
the entirety of, the coffee oil-containing liquid obtained in step (d) to

the aronma-cont a’I'BbGQu&'o@'ﬂ&ef &cﬁﬁe%ﬂc&ﬁ&ﬁ%t‘tfeaéc%@d%%ﬁ %pr%ﬁﬂﬁ?tadﬁﬁfeﬁ' jged in
step (g) and honobgeneously m xing the resultant substahce. According to the

present i AveNEISA, Vith thie Ustxiapg Sreprtionased war theoftotabrweiglt ofothenpilr ety
of, the cqffee c@ﬁthl c%'céﬂtﬂl%dl do‘ﬂéla dx R dbREkd iR S&%E(P) {sdsudisy ROdE ck to

the aroma-contalning clarif concentrat ed ee extract obtained in

step (g). oBRitgo 2086 mvselghthere%@léy ipthetiange of 0.0hdo da%clehwemcanddmr@e
extracs ?%fog,ymeﬁg%?é %£0.91td Sb/%by ﬁzéfglﬂ?”t ed, and the coffee oil content

can be adjusted’in accordance use Therefore a concentr at ed

cof fee extract Whiherstensofadging backedret forpbaentireandt,itee coffemik-¢aniningn
tastiness 9’391 EQE&Q‘&‘?&H&%}I ﬁgl}rxotﬁé abiteoil-boh C}E%ﬁr%r %g@gg a HEHOd glf Q&iv&ﬁ the

present invention, concentrate tracts, 1.
concent r atztagions ea)eextltladtleM\ﬂur@ extravitigh or ol bke mafy heofdded b@¢1¢ aIndhlsa

conoentr ated, G (4% SKIAGhrRY N2 GRPLERREH RO BRI ThRRLAHH can be

obt ai ned Yy’ one 1 ndustria I On process. ccor od of
t he pt@sentc@@aricaweitt itornyseiads Wedl asothe rtyapesfsme;coffee hde}msﬂletrbastlggldwgraag)r

particle ?h ci:lréé ggrtl%fgmi%t 'ﬁle%tlo df th% ext?‘zyc?g& go%’?eetorfftg l ﬁe{%llgg Oflﬁ §§SC§SSi ve

cof fee oil" Y& aroma- an her onen ffee
can be s ufohlthe emll weightt afahe ed ardrma-ccmtmnmgrmneaﬁmteﬂ @iffeb extradt,ois makalytine

di I der t t of
or! L9, BRY il 55 B8 £6938) VBl oo Rl BBy R AL R ©
cause 25 aaéirrrorengmﬁwbkyrmlthetMegdm%(SOS thox§%rtnt weightur . According to the
above: descri bed

mixedtii th the St RrositRAG gt PRauSE BRI Ron et B i oMbkt or 7
added backoffét emmtma;yelbeyobﬂaimed $tyez¢ddm‘g tive xoffee diteontadiimy liquid or coffee oil
Comonent conta) 80, S B, MY RS Ber Loh g SLeL LS SRS e e
and concerktradtasbtainéd Bﬁstepﬁ(f)aﬁt(f) Iﬁip;exg fheadultint sutisthte Bbmoganeblidy,emti r et y
oL, Lhe eoLLee ol conannn LLout, Shl Sne. 0 hebulah MR gdded 10
20 method is preferable from the viewpoint of the storability of the aroma component in
the obtained concentrated coffee extract.
There is no specific limitation in the method for homogeneously mixing the
coffee oil-containing liquid to the aroma-containing clarified and concentrated coffee
extract, and a method of mixing using a high speed stirring apparatus, a high pressure
~ 25 homogenizer or the like is usable. At this point, a stabilizer or an emulsifier usable for
food, such as carrageenan, xanthan gum, sucrose fatty acid ester or the like may be
optionally added. Herein, the phrase "homogeneously mix" refers to mixing to a
degree at which the aroma-containing clarified and concentrated coffee extract and the
coffee oil are not separated from each other. The above phrase refers to, for example,
30 mixing at 1500 rpm to 10000 rpm for 10 to 40 minutes using a TK mixer (produced by
Tokushukika Kogyo K.K.) to prepare a homogenized concentrated coffee extract.
The coffee oil-containing liquid obtained in step (d) according to the present
invention contains coffee oil, water, a trace amount of protein and the like. By
quantitatively analyzing the oil content in the liquid, the amount of the coffee oil

35  content can be specified when the coffee oil-containing liquid is added back to the
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(f) and honpgeneously m xed, and then the aroma conponent-contai ni ng
distillate obtained in step (b) may be m xed to obtain an oi
aronma- cont ai ni ng concentrated coffee 35 extract. 18 The ratio of the coffee
oil content to be added back is preferably adjusted in accordance with the
use, and the ratio based on the total weight of the oil aroma-containing
concentrated coffee extract obtained in step (h) is usually in the range of

0.01 to 20%.Db t, preferably i r e f005 0 10% ht, and
more 5 prirbradTy iy eRURRE B Ypidnk B @ORE, udtyn? il picidt e

addi ng baamkabde ﬁﬂrquamﬁtatlmlytahdymmgnhcetqffeﬁ oil.t hﬁccccmdlhgeo «hel presrmft mvmnngl,

liquid, coffee oil ct ed uid

f e fe

met hod of 2sGIVRSRFR ex arcaec ?So% élet Bltgr e(r:r |Sec§ Ll\c}g%nlf ?t}o c{neglr?&or t he
i ke may blemgdmhehiylétheﬂ((l el, ladhmhydetheﬁamact)hedefhtddmsmﬁe ¢dﬁe@xlt ract ed coffee oi |
to be added bacé fgefde %1 etgt@n 10 accordance. with t ug

wel | as the typ&Scfestiee gl?qvgeaﬁcéé h8® B8P Hg" JEGHERE? COP"?? §¥Fndi ng
particl e sbfec ekivactr afi meobrdslstﬁ mfeha@rf edn cafoiree comlpoh@tbevladldeld baxtlk, based
on the total . t. tai con trat coffee xtract,
i s usual | ycie ﬁoralt%; 1 ?ﬁ@t e’gfac%?dﬂ 8?56118]? E@\?B&bl’ﬁ ¢ ab‘%@fleqrﬁb?‘i}w@?f 1#%& range
of 0.025 tAdtebativylynen gfima c@fporient, e;vmaefseéa%ny Meicfiotdi€d, iamnee eRfrafledantio 2. 5%

by weight. 15 Al sg acgording to the pres I nyentio an oi l
ar ona- cont]éqnnfhﬁge’%’@ﬁft?érf?r‘;&fl "dmattfélff"éﬁ lF A#ﬁ apdatlpcansradratsd ciEeng t he

cof f eep0i lex@auttiabhiaingd |Huﬂldéi@r@ﬂ1e¢dbﬁ&@ﬁraﬁbh a Bt bacotraﬂe Ertpaiyt b tieodrbee
oil-containing | I%UI d. to he cl ap fleﬁﬂ)atgd concentrated cqffee extract

obt ai ned iCAMBPRAN PI)‘taﬁlﬂn% istillage o & SHIPPHIR: rayBsitand @ Mehfghbsus| y,

and t hen effipebyn6f, &k @fmlpwﬂ@gﬂﬁ@th@w&mﬁea@uﬁhg tid prat&®s ke AdmRdhask! t ant
nilxt ure. Thi 151@20 met hod i s, preferable %c{é:@ he vi ewpal nt of the storabl lity

of the ar SWeliSom3BRENAN; PPUIWE eARcantFt E‘érﬁxfr&geéuléa@fq é¥ &g imendedTher e

i's no spe%sflhsssldrrfhéaéel &Mhé BofieeENR G biRhe 1 OMERIDEANS donbbitiAd ddfRe COf f ee
oi | - cont ai ni ;%thas quid to the aroma-containing clarified and concentrated

cof f ekS ek amercsllpthabace pf gomangsirgsh andthigkagsspeed stirring
apparatus, a high pressure 25 honogeni zer or the like is usable. At this
point, a stabilizer or an enulsifier usable for food, such as carrageenan,
xant han gum su&@&%omarwfeemg«éwewefedtméfewma%y be optionally added.

Herein, the phrasee RCIBHANSANS NG BbncentrRbE CSfitleatt é&ofdﬁlé‘to e gFentat

whi ch the aroma-containing clarifred and concentrated coffee extract and the
cof f ee oi IinpnEon ebtaigdy ith iy Manssy, ethe [soBegdationpd the sphiblh pelidh corieriris t o,

for examPl&ually in the range of 1 to 70% by weight, preferably in the range of 5 to 60% by
weight, and more preferably in the range of 10 to 50% by weight.

The content of the coffee oil in the oil aroma-containing concentrated coffee
extract according to the present invention significantly varies in accordance with the
type of the raw material coffee beans, the roasting degree, the roasting method or the

25  like, and is appropriately adjusted in accordance with the use. The amount of the
diethylether extract of the oil aroma-containing concentrated coffee extract based on the
soluble solid content in the oil aroma-containing concentrated coffee extract is
preferably in the range of 3 to 30% by weight, more preferably in the range of 5 to 15%
by weight, and more preferably in the range of 8 to 12% by weight.

30 By concentrating the coffee extract to contain the soluble solid content in the
above range, the cost for transportation and storage can be reduced. By containing the
diethylether extract in the above range, a coffee extract emriched in tastiness and
thickness can be obtained. Such a coffee extract is desirable as an industrial product in
terms of price and quality.

35
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30 m xing at 1500 rpn1to 10000 rpn1for 10 to 40 m nutes using a TK m xer
(produced by Tokushuki ka Kogyo K. K.) to prepare a honogeni zed concentrat ed
cof fee extract. The coffee oil-containing Iiquid obtained in step (d)
according to the present invention contains coffee oil, water, a trace
amount of protein and the like. By quantitatively analyzing the oil content
inthe liquid, the amount of the coffee oil 35 content can be specified when

the coffee oil- ning i j s added back to the 19 aroma-containing
11 bR Puper i cagsfragy “Var,

clarified and c Vari ous nmet hods are usable for
quantitatively ahalpye'semtgmtvbﬁlomééleelsoiprovﬂecaofrﬁiie"aigcdmeﬁmecbbeﬁ"wtexﬂrment i on,

a conpone racted as a |eth et her phase | L.gui d-1iquid,.extraction

ret hot P AGei D onas s of rant oG gbenetied sotdk piiract REFHRE ac ¢ e

cof fee oi the §re§ﬁ1t ]Eiﬁﬁﬁﬁioheﬁldaboﬁﬁdf hb@d:@bmmgeitﬁcteaec@bm&i@i f:@ﬁedoemhwl ng a
ee extract of .the

concentratﬁ %f ggr esent in tEaé' Qn ﬁ% qi;ra onent ,
whichis 8 @Me§ Y FerOuRicE W eRt Myl-sfage sxtractiqnipetand Using 2 des beheXtEactiPict ed i s
clarifiedcglighnCons asuth at @fixed Abhddhitaiel Veifiee @firadt, GRBWRRAPOBESIMublVILED i S
easily deteriorated, .is flrs; extracted, and theaﬂﬁggaextra te

concent r ateeRifiFrived fiom tg ollgroma-containipe CORSAEANK D35 %se%@nék? ract is

obt ai ned Rythl Welht f tiesslaheelifialonfht iR tRantix&f coﬁbrenttr:ﬂéd RBHEE @kifacdlis the
arona conponent-cont ai ni :?_q%dl sti|late_ obtained by the strippi ngiat r eat nent

and a par €9%4 o oF higher thag 3% Wereht apd pedemrBly eual topr highemidgan

obt ained g{;édgh@g t he process are added back. In this manner, an opt| mum
concentrated coffee extract suitable for the intended tastl ness or the use
of the coffee ekt thg@boyedesstiiehmgnnernan slomarsratrinpg clnified ead corseniated 15

extract haggan «ex58! LNkl bﬁbﬁﬁ%n@fmﬁ‘é %ceﬁt?a%éd' @Gﬁ“ée %anéth'aﬁ& NeSgixed O |

afona contalnlng concentrated coffee extract) In the oil arona contalnlng
concent r aferFeabite@soHee peEact geptginingnepchoot thesepindse fiked bef eqlamarexépeted ned i n

this mannggnceh ch&%ﬁgé‘%,ﬂi dt%Qn ‘BE oﬁo{h?ne??' g%%oﬁeéﬂtﬁhaometext ot md tH%UéII ly

in the range o to prefe in the range of 5 to 60% by
wei ght3 anderdw@nosméaté«i &bﬁ9€ ﬁntraq&@btaamﬂgieaaﬁprdllﬁg toteogsient weieghen cathbe cont ent
of the CO%%&S&D%& lin LRiduRSFoBdd arfdf @i CORHE! Bﬁ&ﬁtr?t@@ CERLd bl G Ih%gmx@&“ r aCt
accordlng resent I nvention S|gn| cant y varies In accordance

the type cgmeetms@ted sofferagdractipbtgined @@:Ob@ag 40 thelngesephiowemipndiag be ajluteddo

d
e ng SE B Bl BB L5 FRRCABGA SR S st oance
ar onma- conbelomi. ngfor exaapler eaféas dmﬂqseehle tcma@ontbmstéd concentrated soffab kxtrant| i d
conteff i g, tfenldd ASRERAONLEHN BGr &L VBRI &I 0 T et Bkl @S tindehtion

include sugar-free black coffee; sugar-added black coffee containing sucrose, liquid
sugar, a sweetener or the like; café au lait type coffee drinks containing a dairy
component such as milk, powdered skim milk, fresh cream or the like added to
( sugar-free black coffee or sugar-added black coffee; or the like. These drinks are put
25 into containers such as bottles, cans, PET bottles, paper packs, pouches or the like, and
then heated or cooled to be provided to drinking.

Especially, a concentrated coffee extract containing no coffee oil according to
the present invention (aroma-centaining clarified and concentrated coffee extract) has
stable transparency and so is optimum for black coffee drinks to be put into transparent

30 bottlers or PET bottles. A concentrated coffee extract according to the present
invention containing coffee o0il to have enriched tastiness (oil aroma-containing
concentrated coffee extract) is optimum for coffee drinks containing a dairy component.

Examples of other foods and drinks containing the concentrated coffee extract
or the mixed concentrated coffee extract obtained according to the present invention

35 include coffee-flavored cold sweets and chilled desserts such as jelly, pudding, ice
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preferably in the range of 3 to 3096by melght nore preferably in the range
of 5to 15% by weight, and nore preferably in the range of 8 to 12% by
wei ght. 30 By concentrating the coffee extract to contain the soluble solid
content in the above range, the cost for transportation and storage can be
reduced. By containing the diethylether extract in the above range, a
coffee extract enriched in tastiness and thickness can be obtained. Such a
coffee extract is desirable as an industrial product in terns of price and

qual i ty. 8®amR0iqenl sendies omdethe niker and opffesflavared confedtmmary endbakddfeedsi on can
al so prov ra t he oi
aroma- con%%fﬁna?ncgkésg%ggﬁ? %gcfate) c’gtgféecg%diﬁg gfé{e agé%?cg@#gh? glch é{élg)rgé’gfg%t

i nvent i onextradt gofitaingel bedotio wimacesding: teethecrrssmhimantion (obhmesossdiragt 5
obt ai ned - I j-St t i xed
bod ext r agi s SHOpGlcehtiicl baRete:d 1V SBKdAS A HHEds URh Pt |

whi ch & hecdffdeljbllye reqplited to bertansparetdr i Am;bntcrﬂratddlm%elex&aﬂrmemdntgaﬂorthﬂg
concentrated ofveel extr{act bas d on tgav tofz1 tai‘%ht of th ?P)‘ll bl e solid
content i RtHe "M e COREEHDS 3? Qi #¢ bave.syrichied tastiniess, especially JPICkHCSE ot han
5% by wei @ik aranﬂ-qmmﬁmmglmloycammmld docbfeerextracghﬁ oftivaum 6Pphdding, Acevetegint . 1 n

t he above- SCI’Ig n&aﬁc—i an aroma-containing clarified and concentrated
cof f ee exfFIBCCOHTS 6P ger?a cont ai ni ng concentrated coffee extract, and a
m xed concentrated coffee extract containing each of these and a fixed bed
colunn-ex@:ractg15 concentrated coffee extract can be obtained. The
concert r at'd3MPEPt ee extract and the 15 ni xed concentrated cof fee extract
obt ai ned accor dHn@maftet héheppesertt invengst iwill ®danddderibebiblyaivagdof Bpy@Efit ous

f oods and dr| Eg concentrat ed coffe act and.the m xed

concent r aPXA" ‘Eﬁ’f’ee ﬂ?sﬁﬁttmﬁ‘fﬁt’é;flﬁ%ﬂ‘)t&% Yn%eieoexﬁﬂ]é’ Preddht@ nvention can
be diluted to an appropriate concentration suitable to, and contained in,
various drinks described below For exanple, coffee drinks which can
contain t Apledit rat ed coffee extract 20 or the mixed concentrated coffee

extrac{ obtai neﬂoé’é’f&DCGld&ﬂné QoffebdRn e R BEuded B Mak B go Iowfee@;e) Sudarwdré ee
bl ack cof fee; ar - added bl ack coffee contalnlng sucr.ose, quid sugar, a
r

sweet ener S‘éHPhF‘I!fe 9 jak grindingcapparatay (Coppwole grrpdisedr Pyidrsehsh aﬁ"nfl ngtea %flai ry

conponent 454k hasr, MnkdkpubRdeaed wid Suppel. tof fIRS 1&&1@@%?51@@%' tdie opdded to
sugar-free bl ack coffee or sugar - added bl ack cof he |ike. These
drinks ar@5g0kg/hour. The temperature of the resultant slurry was 25°C, and the average

particle diameter obtained by grinding was 960 pum. The average particle diameter
20  was measured by a laser diffraction/scattering particle size distribution measuring

apparatus {(HORIBA LA-920, produced by HORIBA, Ltd.).
The resultant slurry was supplied to a continuous film distillation apparatus
(produced by Flavortech) at-a rate of 3,000 L/hour while being stirred in a stirring tank
/ at a rate sufficient to maintain the state in which the roasted and ground coffee beans
25  were homogeneously dispersed. Water vapor was supplied from below the stripping
column such that the temperature would be 95°C and the ratio of the recovered aroma
component-containing distillate would be 4% by weight with respect to the supplied
slury under a condition of atmospheric pressure. The resultant aroma
component-containing distillate was cooled to about 4°C and stored in a sealed state.
30  The slurry discharged from the stripping column was supplied to a screw press
(produced by Flavortech) and rough-filtrated. The filtrate obtained by the rough
filtration was supplied to a disk centrifuge (Alfa Laval K.K.) at a rate of 2,500 L/hour to
be separated into a coffee extract, a coffee oil-containing liquid, and a sludge containing

fine powder of ground coffee.

35 Next, the coffee extract obtained by the centrifugal separation was treated with
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25 into containers such as bottles, cans, PET bottles, paper packs, pouches
or the like, and then heated or cooled to be provided to drinking.
Especially, a concentrated coffee extract containing no coffee oil according
to the present invention (aroma-containing clarified and concentrated
coffee extract) has stable transparency and so is optimumfor black coffee
drinks to be put into transparent 30 bottlers or PET bottles. A concentrated
cof fee extract according to the present invention containing coffee oil to
have enr i GHetd aida dilirations uging | 2 dovRental fltdtingn glatcbme efiltvatipd danpetatuse aekt r act )

is opti ”UH?(?{cﬂﬁiﬁéE% frefod h{ékﬁné?g&ké‘ér”é)f” oﬁn@gbﬁ’é(e GRIMRNEA lonfpoabm! egnof ot her

foods and drinks contal ni ng t he concentrated coffee extract = or the m xed
concent r atletifiedfaxiacteqbtamet ibiths Adter aaid ofltration t(elatified pradienextrastewns on 35

i nclude c f.} av i e t j Y,

puddi ng, 1 a51h {0 & CERERR 1oRREE RO SRS, A0 36 PAAdL AR B

conf ect i opencgntaatad bake . f cldasresdtanh clasifiedlend conemtiiated, coffse leixtrast damdehel and
the Iike. eci f ract.. copt.ai nj ffee

oi I accor Hon FaPphiens EoRaRiRy HLANER SRl Aed o Tuc 401 AL 458
concent r at@edentodtbd eoffoet axtratt)thh amnst alrhporentespaEnegaljstdlatt sd:1 @yopdightum for 5
coffee jell qui e n r A ent r at coffee extract
accordi nglot éb{aﬁneg d;’())rggesntér%%elal %(%/fge%t ?’g%cgggnr Igﬁncl%ﬁ{gﬁg% fcgaerﬁgeldl do C%Ig\?%traetﬁéi ched
t ast i ness¢offspadiaal) hgvinpiacohids solidoddntent ofiB0%ant weighhg Hant entd flatvehlarc of f ee

extract) i.s,.,QpLi for pudding, ice cream cakes, cookies and the |ike. 10
Exarr?ﬁéas pﬁwgipﬁ%@ﬁ%- the present invention wll be described by way of

specific exanples, but the present invention is not limted by these

exanpl es | ang gjy. [ Exanpl e 1] 15 Roasted Col onbi a cof fee beans (produced
by Takasa 2B ]P Co., Ltd.) were supplied to a grinding apparatus
(Comitrol, prodaaedohy-cbiitaiived Jladfiedhanidéenceoiitratdd o ey datact wasndbipined fin ed

wat er was suppl.ied.to the grinding.a ratus at. rate of , 550..kg/ hour. The
Henper a ur Rl t gl iagliet iy, P RRREE JestSedl iRzl nsndisg SOrsPhertt o

di anet®r ekteanseegd by grinding was 960 m The average particle dianmeter 20
was neasured by a |l aser diffraction/scattering particle size distribution

measuring apparatus (HORI BA LA-920, produced by HORIBA, Ltd.). The
resul t ant [Ekm]lbuewas supplied to a continuous filmdistillation apparatus
(produced by Fl gyortech). ahifh HakEeLlnde SR Ab U LS. PSL0g Sk ied 10 @
substantially the same manner as in Example 1 except that Mocha coffee beans were
20  used.

[Example 4]
Roasted Brazil Arabica coffee beans (produced by Takasago Coffee Co., Ltd.)
( were supplied to a grinding apparatus (Comitrol, produced by Urschel) at a rate of

25 450 kg/hour, and purified water was supplied to the grinding apparatus at rate of
2,550 kg/hour. The temperature of the resultant slurry was 25°C, and the average
particle diameter obtained by grinding was 960 pm. The average particle diameter
was measured by a laser diffraction/scattering particle size distribution measuring
apparatus (HORIBA LA-920, produced by HORIBA, Ltd.).

30 The resultant slurry was supplied to a continuous film distillation apparatus
(produced by Flavortech) at a rate of 3,000 L/hour while being stirred in a stirring tank
at a rate sufficient to maintain the state in which the roasted and ground coffee beans
were homogeneously dispersed. Water vapor was supplied from below the stripping
column such that the temperature would be 95°C and the ratio of the recovered aroma

35  component-containing distillate would be 4% by weight with respect to the supplied
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at a rate sufficient to maintain the state in which the roasted and ground
cof fee beans 25 were honogeneously di spersed. Water vapor was supplied from
bel ow the stripping colum such that the tenperature would be 95C and the
ratio of the recovered aroma conponent-containing distillate would be 4% by
wei ght with respect to the supplied slurry under a condition of atnospheric
pressure. The resultant aroma conponent - cont ai ni ng distillate was cooled to
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cof fee ex lnﬁé’f’)” ‘Hﬁg‘lq to a Centritherm (produced by FT Industrial)

at a rate of 2, 34, k}ﬁélébﬁee&ﬂ&a@t dhedifeby eeentiifupdl Gepaliteor WadHréAdH wﬁharl fied
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concent r af erigd dil trétéorb i §igrast) sWRsuBIRlisd Itp @n dovapelst (Perdused Py
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al‘oma cont al ni ng clarjf concentrated coffee extract was obtained in
subst ant | &PReEn{raed caffee gl and dhe AromaasAIRoNENEsIEHRINg HhtiBIaWETe TNiXEBi ca

coffee beaps ; lpaer 6f USRY. c[RFREP! #rd3] cORtAfARB- COIHeRI mx@ecﬁlherlatrbeg and
concentrat ed coffee extract was obtained in_ substantially the sanme manner
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solid content of 20% by weight.

[Example 5]

20 Roasted Brazil Arabica coffee beans (produced by Takasago Coffee Co., Ltd.)
were supplied to a grinding apparatus (Comitrol, produced by Urschel) at a rate of
450 kg/hour, and purified water was supplied to the grinding apparatus at rate of
2,550 kg/hour. The temperature of the resultant slurry was 25°C, and the average
; particle diameter obtained by grinding was 960 pm. The average particle diameter
25 was measured by a laser diffraction/scattering particle size distribution measuring

apparatus (HORIBA LA-920, produced by HORIBA, Ltd.).
The resultant slurry was supplied to a continuous film distillation apparatus
(produced by Flavortech) at a rate of 3,000 L/hour while being stirred in a stirring tank
at a rate sufficient to maintain the state in which the roasted and ground coffee beans
30 was homogeneously dispersed. Water vapor was supplied from below the stripping
column such that the temperature would be 95°C and the ratio of the aroma
component-containing distillate would be 4% by weight with respect to the supplied
slurry under a condition of atmospheric pressure. The resultant aroma
component-containing distillate was cooled to about 4°C and stored in a sealed state.

35  The slurry discharged from the stripping column was supplied to a screw press
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were supplied to a grinding apparatus (Comtrol, produced by Urschel) at a
rate of 25 450 kg/ hour, and purified water was supplied to the grinding
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(ar
having a SBf ‘btf%lmgtg‘ggfis@gﬁt C3HaGI0Y t. [Exanple 51 20 Roasted
Brazil Arabica qufsbre Mrdambiaquisdureans hybstbakasage daafef gethbse of Exdnple 1ner e

Suppl 1 ed 10,3, 01] AhA, BPPRLALYE,( COF) et proRL TS 88 Pl SEREL idlecd 20

20 of 1.7 mm using a roll mill and put into six fixed bed extraction columns. Using a
counter-current semi-continuous extraction method at an extracting temperature of

120°C, a fixed bed column-extracted concentrated coffee extract having a soluble solid

content of 25% by weight was obtained.

25 [Comparative example 2]
Production of a concentrated coffee extract by a counter-current multi-stage
extraction method using a fixed bed extraction column:
A fixed bed column-extracted concentrated coffee extract having a soluble
solid content of 25% by weight was obtained in substantially the same manner as in

30 Comparative example 1 except that Brazil Arabica coffee beans were used.

[Comparative example 3]
Production of a concentrated coffee extract by a counter-current multi-stage
extraction method using a fixed bed extraction column:

35 A fixed bed column-extracted concentrated coffee extract having a soluble
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450 kg/ hour, and purified water was supplied to the grinding apparatus at
rate of 2,550 kg/hour. The tenperature of the resultant slurry was 25C, and
the average particle dianmeter obtained by grinding was 960 m The average
particle diameter 25 was neasured by a |laser diffraction/scattering particle
size distribution nmeasuring apparatus (HORI BA LA-920, produced by HORI BA,
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fine po Xagp ﬁﬁbund coffee. 5 Next, the coffee extract obtained by the

cent Rigf ugal  sepRKALHRRNMRESd lobRE lee(@a@toerxgamer i thr fﬁb(&fr@@k&t@ﬁéﬁ Qb{ffé:e
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ckarified and _ concentrated fee extract. The obtained clarified and

concent r aveightbasedendhe F%tweéﬁ]é} of ¢he privble sRld comBinarthe miredsamicaRiraiedst i | | at e

were m xeghRle iRt Stane Jidhblal §e aﬁ&ed%eaﬁfa&aqt eafféeOEiﬁfct exffact : the
aronma conponent-containing distillaté = 4.1 (by ht) to obtain a

concérst r acagtasnb rrived @twr&taﬁed( %qf@ﬁaxeamtvas rariwgteénafh bm nda veseide hevaat ed
coffee exf paglir h@Vénﬁq;iFPo u?}‘\l@nﬁ@' a SinCRH 88GLARL. 29%b% &ﬁfe@rﬁrmkléasby a

[ Conpar ati ve exanpl e tion of a concentrate coffee extract

count er - cehteispd- nulti-stage extraction nmethod using a fixed bed extraction
col um: Roasted Col ombi a coffee beans substantially the sane as those of
Exanple 1 (produced by Takasago Coffee Co., Ltd.) were ground into an

aver age plixamples 'Hf&aﬂ@{e

20 The concentrated coffee extracts of Example 2 and Comparative example 2,
and the concentrated coffee extracts of Example 3 and Comparative example 3, were
mixed in substantially the same manner as in Example 6, to obtain a Brazil type mixed
concentrated coffee extract and a Mocha type mixed concentrated coffee extract,

( respectively. The resultant mixed concentrated coffee extracts were treated in

25  substantially the same manner as in Example 6 to obtain a Brazil type coffee drink

(Example 7) and a Mocha type coffee drink (Example 8), respectively.

[Comparative examples 5 through 7]
The concentrated coffee extracts of Comparative examples 1 through 3 were
30 each adjusted with baking soda water to have a Brix of 1.3 and pH of 6.1, put into a can

and sterilized. Thus, coffee drinks were obtained.
[Sensory test example 1]

Sensory evaluation of coffee drinks obtained by different extraction methods:
35 A panel of 11 experts tasted the coffee drinks of Examples 6 through 8 and
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of 25% by wei ght was obtained in substantially the sane manner as in

Conpar ati ve exanple 1 exdeple It Batsokpecvruatiohfofeoffeadisnkser e used. [ Conparative

exanple 4] 5 An aroma-containing concentrated coffee extract was obtained in

subst ant i lly tthe sane manner_as in yarrpl e 4 except that the filteri ng
mat eri al ﬂkhhmﬁbho1€bﬁmamﬁvé Nutribet oft| Béatrp ofi liengxatripbe cer ami ¢ nmenbr ang was
not perfarned a%ﬁ 61 1) The, concentrated coffee extract of Example 1
and the 8?@3]& rate Ptee |B889%ct bf Comparative exanple 1 were m' xed
such t hat| Bagpléé i oC@fnpbiwvspl ublge sol| Hes soongieniweteraryed At @ tdig an
concentrgted coffee ext rla bf Exanple 1 uld. (g% by wei ght basec on
the totall weight of “t3eP €4l uble solid| ¥ ne mild 39dtasiexed concentrat dd
cof f ee eXtHx@gdple ¥ 0| Obinphfatide ol orpbi a (@Bﬁa&fhﬁﬁf&aﬂ?'hﬁ@ﬂfer@hﬁﬂlgca%ﬁlﬁehnﬁxt ract.
The 15 rgsul tant i xed conce*lt rated cpffee e E}r act was, adjusted w th baking
soda water_to have expmple® of 1.3 and }éﬂﬂlao‘f"el@? glanenghtastpess- a can and
sterilizedgy g fCen Bfaﬁvsl i nk mas | ghy %IP—%QIanE@(%HJa%dzasﬁHstm 20 |The
concentrdated coffee racts|of Exanp|le 2 and Conparative exanple 2, J|and
t he concentrated c )P’F&é@léit racts of Exanple 3 and Conparative exanpl e |3,
wer e
The following was found from Table 1. As compared to the coffee drinks
10 prepared using the fixed bed column-extracted concentrated coffee extract of
Comparative examples 5 through 7, the coffee drinks of Examples 6 through 8
according to the present invention are superior in the aroma and tastiness. In addition,
since the coffee extracts according to the present invention characteristically have a
grinding aroma, the coffee drinks of Examples 6 through 8 are different in flavor
15  because of the type of the raw material coffee beans or the like.
\‘ [Examples 9 and 10]
A commercially available concentrated coffee extract obtained using Colombia
beans (produced by a counter-current multi-stage extraction method using a fixed bed
20  extraction column) having a soluble solid content of 15% by weight (produced by
Takasago Coffee Co., Ltd.) was mixed with the aroma-containing clarified and
concentrated coffee extract of Example 1 to obtain a mixed concentrated coffee extract.
The aroma-containing clarified and concentrated coffee extract of Example 1 was mixed
such that the soluble solid content derived from the aroma-containing clarified and
25  concentrated coffee extract of Example 1 would be 5% by weight and 10% by weight

based on the total weight of the soluble solid content in the mixed concentrated coffee

extract. The resultant substances were each adjusted with baking soda water to have a
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m xed in substantially the sane manner as in Exanple 6, to obtain a Brazi
type m xed concentrated coffee extract and a Mocha type m xed concentrat ed
cof fee extract, respectively. The resultant m xed concentrated coffee
extracts were treated in 25 substantially the same manner as in Exanple 6 to
obtain a Brazil type coffee drink (Exanple 7) and a Mocha type coffee drink
(Exanple 8), respectively. [Conparative exanples 5 through 7] The

concent r ahed 4qf§ ﬁﬁ‘dﬁHtJf%CI %au@int%%ﬁra%'s’(&ﬂ&é@”ptﬁﬁ éléfh“ﬁ%%& weke 30
each adjusted with baking soda water to have a Brix of 3 and pH of 6.1,

put into @rielveraeltagicdri|i zed. Thus, coffee drinks were obtained. [Sensory
test exanple 1] Sensory eval uation of cof fee drinks obtained by different
extraction methods: 35 A panel of 11 experts tasted the coffee drinks of
Exanpl es BCQmpwgwe@X&mle 6 Conparative exanples 5 through 7, and conpared

(e SXETDI e, 906, b YRR/ QU 0B ATt K o, 0

tasti ness The n experts exanpl e pre eraEI e, and
r epr esent a3 invBxappige AtandoH) exrept gt theemating avds rexiomped sucly thas lewsolible Tabl e

1. 5 Tabl g Pd éﬁ@ﬁtopé( \ﬁeeagrgg& k%ﬂm&%ﬁtﬁﬁlr%{):c%ﬁed Ea‘ﬁ"&l' 4 cgﬂntg?tge‘@?&?fregt' ve

Nunber of eat ure o sanpl e sanple experts
Conpar at i exira8t paExamplenigwpu 1 Yabymeight based amohe tatatl weightwple ®lghlovi des a

mld acid Eﬁ?’g@ gpr[gF cteristically has the roasting
arong, andﬁlﬁgéogtenl kﬁxgd I?&%&?g(%g% 9{&% i ness. Exanple 8 Comparative 7

Has &l | - bal anced aroma and tastiness. exanple 7 The follow ng was found
from Tablmﬁc ER g) %f the coffee drinks 10 prepared using the fixed
bed colu rac rated coffee extract of Conparative exanples 5
t hrough 7, the €hé f eenmeicikly availsbierpdomserBratd mmgfeeBextaam:oobﬁaimgdtusihgle

pr\esent I pvent.i. op.are h [ ona ess R, addi ti.on,

B nce t neC ST el Pr EVBSRIeRS a0 B o SpPBIe o Ra hER 1% B et

char act er (pbdwald Iby Tadmsaga chﬁeler((th Nptdar wasindependenttyf atjuded nkth takingxsatdpl es 6
thr OLig:{] 8waa o tcgi efl\];eear EI‘IX of q CPrI of 6.1, put into a can and sterilized. Thus, a coffee

drink was obtained.

[Sensory test example 2]
Evaluation of the effect provided when added to a commercially available
20  (fixed bed column-extracted) concentrated coffee extract:
A panel of 13 experts compared the coffee drinks of Examples 9 and 10 and
Comparative example 8 with the coffee drink of Comparative example 9 regarding the
aroma and the tastiness. The number of experts who responded that each of the coffee
drinks of Examples 9 and 10 and Comparative example 8 has a preferable grinding
25 aroma of the roasted coffee beans and provides a feel of body like dripped coffee brew

is shown in Table 2.

Table 2: Sensory evaluation of coffee drinks

Example 9 (soluble solid content derived from the concentrated coffee extract | 8
of Example 1: 5% by weight)
Example 10 (soluble solid content derived from the concentrated coffee extract | 11
of Example 1: 10% by weight)

Comparative example 8 (soluble solid content derived from the concentrated | 6

coffee extract of Example 1: 1% by weight)
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15 because of the type of the raw material coffee beans or the like.

[ Exanpl es 9 and 10] A commercially avail abl e concentrated coffee extract
obt ai ned usi ng Col onbia beans (produced by a counter-current multi-stage
extraction nethod using a fixed bed 20 extraction columm) having a sol uble
solid content of 15% by wei ght (produced by Takasago Coffee Co., Ltd.) was
m xed wth the aronma-containing clarified and concentrated coffee extract
of Exanple 1 to obtain a nmi xed concentrated coffee extract. The
aroma-containing clarified and concentrated coffee extract of Exanple | was
m xed such thatlt wee &oindbfremsbalile Z dhatenthedensed eldr fa onifeddriakomamexadt ai ni ng

larified t . g, % b
veight | andolavAsSIBEY BRLRE SRRE B HiREE & iRrBh bl iRe 24
cont ent i roh¢mmtratede coffaen cxervct aceatdmgf foethe presemcinverfivm amb al ¢canmesidiyt ances

h adjusted wt Kd t .. 27, Brix. of, ;1. 3 .and pH
el RN S e T
wer e obt aiangeda-cpZaimpey alarified exdnqoineerBiatdd Siffper exftraee wolbht ke dOVF &g wieipinks wer e

obt ai ned i,n _substantjally.th a nn s i.n anples 9 an 0 except
that the MAShY %/bﬁrs]tot?ilr %@ﬁé’g t@%ﬁuﬂﬁg?ﬁ%ﬁ ﬁ%ﬁgl& lﬂl}%mqg%ﬁo&mﬁ%#%cﬁfo%&i ved
fromthe axoas;ponides aihighly barellbhtedffean@dgadingetht flat@dfelef Eoftee deixkr act  of
Exanpl e 1 woul d pe 1% by_.wei.ght, based on the taqtal. weight. of the soluble
Sol 18 content | A TS AL EHH GAtte MR a0 0 £ etk ik, ¥ Tt conpRdye
exanpie 9Jcofibe expaoresithiabd yy amiairgaduck thnnkesdlubieadlid obiitest dexiveddionoleai ned
of 199 by EPGRETAL AT RO Ee CBet WRU) R PhdtEdent | y
adj ust ed Wabddl Hrakiengtad artaght DI W eoluble sbRY ot inXth® hidedScnaehtpittdEoffoel, put
into a can and steril. zend. Thais" a coLf&%a.drl nk was obtai ned. [Sensory test
exanpl e 2]°XEdd cARk QRHDGFIghevalyatioronihe,iinglienSahen added to a cormmercial |y
avai lable 20 (fixed bed colum-extracted) concentrated coffee extract: A
panel of 13 eiyperts corrp%r ﬁi the coffee drinks of Exanples 9 and 10 and
Conpatat i vanapsisded X2t 1t he coffee drink of Conparative exanple 9
regarding the Comparison of headspace gas chromatography analysis results:

The concentrated coffee extracts of Example 1 and Comparative example 1
were each diluted to have a Brix of 1.3 and subjected to static headspace gas
chromatography analysis. The charts are shown in FIG. 2. The sum of the peak area

20  values in a retaining period from 0 to 10 minutes, which is considered to provide the top
note of the respective concentrated coffee extract, was 86922 and 68935. It was found
that the concentrated coffee extract according to the present invention contains a larger
amount of aroma component. The conditions for the gas chromatography were as

/ follows.

25

<Gas chromatography conditions>

Sealed vials were heated to 80°C by an autosampler for gas chromatography
produced by Perkin Elmer, and the vaporized component was introduced intc a gas
chromatographer produced by Shimadzu Corporation for analysis. Column: TC-WAX

30 (60m x 0.32 mm I.D.); carrier gas: helium; column temperature: 50°C (4 minutes) —
230°C (raised at 4°C/min.); detector: FID; detector temperature: 250°C.

[Analysis test example 2]

Comparison of the amounts of diethylether extracts:

35 90 g of each of the concentrated coffee extracts of Examples 1 through 3 and
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It was found from Table 3 that the concentrated coffee extracts of Examples 1

through 3 according to the present invention contain a smaller amount of coffee oil as

compared to the concentrated coffee extracts produced by the fixed bed column

extraction method (Comparative examples 1 through 3).

[Analysis test example 3]

Measurement of the amount of lipid in the precipitate:

The concentrated coffee extract of Example 1 was stored in a freezing state at

-25°C for 1 month, unfrozen at room temperature, and subjected to centrifugal

precipitation at 3,000 rpm for 30 minutes.
the paste-like precipitate.

components.

decomposition method), and the precipitate contained the lipid in the extract.

The supernatant was decanted to recover

The paste-like precipitate was analyzed regarding the

The amount of lipid in the dried precipitate was 5.95% (acid

Namely,

the oil contained in the concentrated coffee extract was one substance causing the

precipitation

30

It was found that, when stable transparency is desired, a smaller content
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follows. 25 <Gas chromat ography conditions> Sealed vials were heated to 80C
by an autosanpl er for gas chromatography produced by Perkin El nmer, and the
vapori zed conponent was introduced into a gas chromatographer produced by
Shi madzu Corporation for analysis. Colum: TC-WAX 30 (60 mx 0.32 mm|.D.);
carrier gas: helium columm tenperature: 50C (4 mnutes) -* 230C (raised at
4C/mn.); detector: FID;, detector tenperature: 250C. [Analysis test exanple
21 Conpar é 5 bilt(hRtB Mk e trAdt) i pbfydbed her extracts: 35 90 g of each of
the concentrated cofféee extracts of Exanples | through 3 and 29 Conparative
exanples 1 through 3 were extracted by liquid-liquid extraction using 100
nL of di efAndipdihRst ex e 4l he di et hyl ether phase was separated and
recovered, and _the diethylether solvent was evaporated by a vacuum
evapor at or . Thusleagiess @Iarisetier extract contained in the concentrated
coffeg extract yrs BRlAIARE cofe WRkAR oPeEESMles 40tnd Ne ofli eChMbabLIGS
extract based on the total weight of the soluble solid content in the
concent r ap*eEpbd fwure oael ddvtedagthe ncaxchanged waer todavetasBex of Shbwadithe Tabl e
3. Tabl e 3i; Tl : 44 coffee
it T act & R o A E e o

t he sol ubfAbowhxdl @ef ctrhsencetiratedecoltns| dxiraciowaentt intet 2 9gntabigabprcipiihiien cont ent

Cormpar at  Vabd 3 lepich o Ar QAT Sl Mo pPMOCHARID Oy BBRD Th 'S 16 14

was fléundsupeoatafiaiblae decantedt andibe aorouahof the prectmlafeeremaktingot the oéntlfmapl es 1

" h 3 . e . . ;
bot fog o pREBREGUT kO cbBRRlal BERip I Mt Ao QDL S BTN e BIDUN O |
f&xed bedshosnuinmTable 4.

Table 4: Turbidity and centrifugal precipitation amount

15 of the concentrated coffee extracts
Turbidity (NTU) Centrifugal precipitation
amount (wW/w%)
Example 4 0.92 0.18
Example 5 0.89 0.26
Comparative example 4 260 8.42

It was found from Table 4 that the concentrated coffee extracts of Examples 4
and 5 according to the present invention have a lower turbidity and a smaller centrifugal
20  precipitation amount and so a higher clearness as compared to the concentrated coffee

extract produced without the fine filtration (Comparative example 4).

[Example 11}
The coffee oil-containing liquid recovered by the centrifugal separation step in
25 Example 2 was mixed with the aroma-containing clarified and concentrated coffee
extract obtained in Example 2, such that the coffee oil-containing liquid is included at
3% by weight based on the total weight of the mixed oil aroma-containing concentrated
coffee extract. The resultant substance was homogeneously mixed using a TK
homomixer (Tokushukika Kogyo K.K.) at room temperature at 9000 rpm for 20 minutes,

30 to obtain a homogenized oil aroma-containing concentrated coffee extract. The steps

31



extraction nmethod (Conparative exanples 1 through 3). 15 [Anal ysis test
exanpl e 3] Measurenent of the anount of |lipid in the precipitate: The
concentrated coffee extract of Exanple 1 was stored in a freezing state at
-25C for 1 nonth, unfrozen at roomtenperature, and subjected to centrifugal
20 precipitation at 3,000 rpmfor 30 m nutes. The supernatant was decanted
to recover the paste-like precipitate. The paste-like precipitate was

| d dir ) f.lipid. i h i ed
oy oy ek I¥EIG0.  SHReASH ol BF R TR NRe Bllid doRich: P el
cont ai neolarbima—doﬁ:iiming mf?m;cmedgmff:e ebdﬁrgglt\y?]s 2Q%§gayo?vlﬁigdn?$i tisledin:mm pﬁat o
t . e e .
POt Al TR, AL P BR L el SRR D e B Sl oy PG T B8

30 of coftheweight. (di ethyl ether extract) is preferable. [Analysis test
exanpl e 4] C earness conparison: 5 The concentrated coffee extracts of

Exarrpl5es 4 and 5 and Conparative exanple 4 were each diluted with

i on- exchaFxaehplati2l] to have a Brix of 0.5, and the turbidity was nmeasured
using a turbidipeter (2100P Tuygbi di neter roduced b . . About. 50 g of
each concentrat 88’?‘%%‘345%? freteac lHéqLﬁF(g 13%&?%%5 %4‘38‘?61’1{1&“ on
tube, andioglRikgized waers adfuktiel UgHavo RS PIFteL Wath BdkirOSWHar Wakef, Gihd kRerm NuUt es.
Then, the d}o s&&e@nat arﬁ vvaf ecant ed, a}i?d tcre am)ug}qtpof the precipjtate
remai ni nPPWIEhE beYR pitigal 1-Hpral igneehagged BBk c 7 o glipdipeee | tation
amounty) WasulfResibRshce Wes peSHd 9 SIEMLSPOMbottle dabkieriflzedT adBE G for THY bi dity
and centri fugal eci pltat%o 5 of the concentrated coffee extracts

n, anpun
Tur bi di t y™f Brd YugaAlTeHPlaek B@f%%?tﬁi}&#w%ﬁﬁ%ﬂ%le ‘w/ wWe) Exanple 4 0.92 0.18
anple 5 0.89 0.26 Conparative exanple 4 260 8.42 It was found from Tabl e
4'‘t hat the concentrated coffee extracts of Exanples 4 and 5 according to
the preselt*amRleds] on have a lower turbidity and a smaller centrifugal

A sugar-free black coffee drink was obtained in substantially the same manner

15 asin Example 12 except that the concentrated coffee extract of Example 11 was used.

[Analysis test example 5]
Storage stability of the black coffee drinks:
The sugar-free black coffee drinks obtained in Examples 12 and 13 were stored
20 at 4°C, 25°C and 40°C for 2 weeks and the over-time change was observed.
Regarding Example 12, no separation or coagulation was observed and stable
transparency was maintained even after 2 weeks at any of the tested temperatures.
Regarding Example 13, separation and coagulation occurred during the storage test, and
( coagulates containing coffee oil were floating in the upper part of the bottle. The
25 floats were dispersed and the coffee drink was returned back into a homogeneous state
when stirred by a mixer or the like.

It was found from the test results that the aroma-containing clarified and
concentrated coffee extract of Example 2 used in Example 12 is optimum for a product
required to be transparent. The oil aroma-containing concentrated coffee extract of

30 Example 11 used in Example 13 is enriched in tastiness and suitable to a product which

contains a dairy component or the like and thus is not required to be transparent.
[Example 14, Comparative example 10]

Production of jelly:

35 The concentrated coffee extracts obtained in Example 2 and Comparative
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20 precipitation anount and so a higher clearness as conpared to the
concentrated coffee extract produced without the fine filtration
(Conparative exanple 4). [Exanple 11] The coffee oil-containing liquid
recovered by the centrifugal separation step in 25 Exanple 2 was mixed with
the aroma-containing clarified and concentrated coffee extract obtained in
Exanpl e 2, such that the coffee oil-containing liquid is included at 3% by
wei ght  basethpdan? tWeee tisdatb paedughelbf inthxampla &4l and Comparritive exdraplei logwith

ff . .. TIh I b h I
i xea us; G BUFRneERBAIER fereiatTir o5 T sPRERERNS:  SPIH PSRRI ur o at

9000 r pm plasticdntaimstves,us8d) to obtai n a honpgeni zed oil aroma-contai ni ng
concentrated coffee extract. The steps 31 are shown in FIG 1. The
concentration of the soluble solid content of the resultant oil

ar oma-scont ai ni nFamdgivhiodjedd>cof f ee extract was 20% by wei ght, and the

amount of the diethylether extract based on_the fotal weight of the soluble
solid content @nﬁ}[g%l%uggg, weight. 5 [Exanplgé)%ﬁ&yﬁvﬁhghéoncentrat ed coffee

extract producestaich skl e 2 was diluted w 4l80% anwegghiﬂanged wat er,
adjusted to hav& a pHof 6.1 with baking sod%&%}gr, and then adjusted to
have a Brix of 1328 th i on- exchanged water. vePY PEMAdj ust nent, the 10

resul tant subst@feRni@sd Poiffed &ltace 500 L PET 7004 by qesh@ sterilized at 80C
for 10 mnutes, Thuiﬁa sugar-free bigaﬁk cof fee drink was obtai ned.

[ Exa® e 13] A SRR ESFEMBE 4dr i nk was obtained in substantially

the same mannerionlRcRdnged wax@npl e 12 except Reghidil€asengent rated coffee
extract of Exanple 11 was used. [Analysis test exanple 5] Storage stability

of-the bl ack cof®@e drinks: The sugar-free 900K bpprightdr i nks obt ai ned in
E>Qarrp| es 12 and 13 were stored 20 at 4C, 25C and 40C for 2 weeks and the
over-time change was observed. Regarding Exanple 12, no separation or
coagul at i brensery teysxppdde Ahd stable transparency was mai ntai ned even after

2 weeqks at any Rg)aﬁél%ftlgseéxggrté £1578 ﬁ[l?%fExBﬂg{%rﬁ;ég% @égg{g}btﬁveléqanﬁﬁ@ar ation

and coagul ation occurred ring the storage test. ul ates contai ni ng
cof f ee oi 10.\eadevalbetad ihepxitemeli@pessprce, para aofl tasiaessdhereel. The

The jelly of Example 14 and the jelly of Comparative example 10 both
exhibited an external appearance suitable as a product provided in a transparent
container. Regarding the aroma and tastiness, the jelly of Example 14

20  characteristically had a roasting aroma even after being processed and had a good
balance of tastiness. The jelly of Comparative example 10 had the tastiness of coffee
but tasted mediocre. The jelly of Example 14 was evaluated to have the preferable

transparency, and excellent aroma and tastiness.

25 [Example 15, Comparative example 11]
Production of lacto ice cream:
The concentrated coffee extracts obtained in Example 11 and Comparative
example 2 were used to produce lacto ice cream in Example 15 and Comparative

example 11 with the following formulation, respectively.

30
<Formulation of lacto ice cream>
Milk 5.00% by weight
Powdered skim milk 8.50% by weight
Unsalted butter 0.40% by weight
35 Purified palm oil 7.00% by weight
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25 floats were dispersed and the coffee drink was returned back into a
honogeneous state when stirred by a mxer or the like. It was found from
the test results that the aroma-containing clarified and concentrated
coffee extract of Exanple 2 used in Exanple 12 is optinum for a product
required to be transparent. The oil aroma-containing concentrated coffee
extract of 30 Exanple 11 used in Exanple 13 is enriched in tastiness and
suitable to a prU}QL%IGEhj ch contains a dai ryogg%mg;n@aghpr the like and thus

is not required ransparent. [Exanple t| ve exanpl e 10]
Production of j rﬁvua@éswé concent r at ed cofﬁtgoé&toyr obt ai ned in Exanpl e

2 and Conpar at i WearciBdyrayanpl e 2 were used to 'poggz[,U@eW ghﬂ y in Exanple 14 and
Conparative exanple 10 with thefollovmngforrmlatlon respectively. As the
contai ner for tk@ncantaed offeesXE#dr ent pl ast 3-¢0%dNt WeiEkt was used. 5

<Fornukation of ( Ep%zhh%l% 19 @smb ﬁiaﬁgeéy,g% 9) 00% by weight Starch syrup 4.80%
by wei ght Uni-agar 90% by wei ght ncentrat ed coffee extract 3.70% by

wei ght 10 (Exadpr-exchangghpaient i ve exanpl e 2) RewAnEeceoiiéd wat er Remai ni ng
amount  Total 1G@{{0% by wei ght [ Sensory tqg@og%a@p‘k, f.ﬂ 15 A panel of 13
experts tasted the jelly of Exanple 14 and Conparat’i ve exarrpl e 10, and

eval uated the external appearance, aroma and tastiness thereof. The jelly of

Exanpl e 1;} @J&@ﬁ?&tbﬂxﬁ%ﬂe‘l{ Conpar ati ve exanple 10 both exhibited an
external appearance sul e as a product provided in a transparent

cont alfer. RegaPAdlmgelt & b crpednhdattedstthedeeto idse cjeeim ywf oFxdmplepl® and 20
char act ericgf hoas i d had a
good Dbal ance&ﬂ% tastl 1? TEleQQn %@é&f&&%ﬁ% a{[/ltegﬁe@% @{ﬁﬁiﬁqﬁq}ég?he

tastiness befterc dliitksess mft tas&st eldi WE‘-dIfQVme thathevlesl hsedofin Ema;orpice drdamp

eval uat ed C%g@?é%dtégffeg gﬁ;cﬁ:gg’ﬁt%mri%r ﬁg%g@%ﬁgﬁ? éniﬁe?gvﬁxg &b r&Nbi1-25: R Rirgnd

tastiness rpar a
liquid provides a thickness of taste.

15
[Example 16, Comparative example 12]
Production of pudding:
The concentrated coffee extracts obtained in Example 11 and Comparative
example 2 were used to produce pudding in Example 16 and Comparative example 12

20  with the following formulation.

<Formulation of pudding>

Milk 10.00% by weight
. Powdered skim milk 5.40% by weight
S2s Fresh cream 3.70% by weight
Uni-agar CM-55 1.80% by weight
Granulated sugar 13.00% by weight
Starch syrup 7.30% by weight
Emulsifier 0.10% by weight
30 Concentrated coffee extract 3.70% by weight
(Example 11, Comparative example 2)
Ion-exchanged water Remaining amount
Total 100.00% by weight

35 [Sensory test example 5}
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Production of lacto ice cream The concentrated coffee extracts obtained in
Exanpl e 11 and Conparative exanple 2 were used to produce |lacto ice cream
in Exanple 15 and Conparative exanple 11 with the follow ng formnul ati on,
respectively. 30 <Fornul ation of lacto ice cream M1k 5.00% by wei ght
Powdered skimm |k 8.50% by weight Unsalted butter 0.40% by wei ght 35
Purified palmoil 7.00% by weight 33 Uni-gel GEO 0.55% by wei ght

Granul at ed sugaA MeB@%lB;expeitsgtastedShatpuddiﬂgrafﬂixhnqﬂ)@/olbyanvlﬁhglpudding of

oxanp e 2 STURCYE RARPEIE Fr JrEveh et b o e ERATE s et 5 PR g

[ Sensory beisdr tlemlanmls ef #ktel 0 N&n@y;eﬂrhenfus&ds irepykling atcaatadratddecolfiae ewtracte cream
f Exa 5. l.e. 1 | uat
ot e e s CRRETHUYS B Bk oo SR R et e, "

used im lacto ice cream a concentrated coffee extract containing the
separ at ed containing liquid provides a thickness
of taste. I@@ﬁm %@ﬁ%ﬁdﬁ%l ve exanple 12] Production of pudding:
The cloncent r at eAc@%rﬁfrfgetoeth% bERbRt 1ﬁgén’ﬁioﬁeﬁi staBleEQ()Enl ﬂﬁitfatékll%cﬁ’fﬂé dxpapawaich ve |
exampl e 2.were, used t roduce i n n Exanp nd Co aratlve exanpl e
12 20 wi thighi %remaownﬁgn% TRlgh3E0) P%ﬁﬁdaqq?@ﬁ%swspﬂa@ hes10. 00%
by wei ght anRayésier est sddfaw Bﬂ'd@)nﬁroﬂﬂ% b a/&%bﬂhhce with the final product can be

10  provided.
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25 Fresh cream 3. 70% by wei ght Uni-agar CM 55 1.80% by wei ght G anul ated
sugar 13.00% by weight Starch syrup 7.3 0% by weight Enulsifier 0.10% by
wei ght 30 Concentrated coffee extract 3.70% by weight (Exanple 11,

Conpar ati ve exanpl e 2) |on-exchanged water Remai ni ng amount Total 100.00%
by weight 35 [Sensory test exanple 5] 34 A panel of 13 experts tasted the
puddi ng of Exanple 16 and the puddi ng of Conparative exanple 12. El even
experts gave an evaluation that Exanpf@iifs has a better thickness of taste.
Nanel y, when used in pudding, a concentrated coffee extract containing the
separated coffee oil-containing liquid provided a thickness of taste. 5

| NDUSTRI Al; APPLI ) £344 v.ent

concent ra’lti ed co Clgtgh‘gs(?(ryra@%g%ﬁ% i a%cﬁn%—?cgltﬂh ar%rh%&c%%pdgﬁgﬁﬁtéﬁ cgcgl;egd when
the roast e¥tracsftheprasessrromprisingrtbeepapl has an anount of coffee oil
contrallable in a ~ . 35
CLANE 1. A prodasagoRafull 8, oated \ddfte Mot ha R 2Rk AR SHLREH
concentraﬁ@bﬁtmﬁﬂ@®m@<&1m,t the process conprising the steps of. 5 (a)
adding a liquid tady iopdi resu

substance to fog%%uﬁ Lﬁﬁgat ftl’?egtsr p?n@réﬁt? (5‘) 't&% E%}%[ye ?% b |n step
(a) to sepamavecrdTOBiATME dls oandnhecstrmpamgatrnqedjslgxry iftoat eachrrdhdrhe

stripping-treat ng the
Stri BB. _ng- treat g‘%@’%{%&% al n%gg?lﬁé's éfﬁd%@mfo% chfi Stteé)a(ﬁogt |gng t he
roughtdiltrated (dl)| separatieg thbtraug}eﬂltramechﬁleqate(adjtameﬂ m dtdyr @@ intaylees layers d cof f ee

gleln,; (r:IOP bg'emco ¢ olUoftaifing Ad8E §XSAG! ARL: Al udgudgeS Wi ®a Lk elayeryer

. centrifuge;

(e) fine-filtrating the coffee extract obtained in step (d) to obtain a clarified
coffee extract;
15 (f) concentrating the clarified coffee extract obtained in step (e) to obtain a
clarified and concentrated coffee extract; and
(g) mixing the clarified and concentrated coffee extract obtained in step (f) with
a part of, or the entirety of, the aroma component-containing distillate obtained in step

(b) to obtain the aroma-containing clarified and concentrated coffee extract.

20
2. The process according to Claim 1, wherein the concentration of the roasted
and ground coffee beans in the slurry in step (a) including the roasted and ground coffee
beans and the liquid is in the range of 3 to 30% by weight based on the total weight of
. the slurry.
25
3. The process according to Claim 1 or 2, wherein the average particle diameter of

the roasted and ground coffee beans in step (a) is in the range of 300 pm to 1 mm.

4, The process according to any one of Claims 1 through 3, wherein the

30 temperature of the liquid in step (a) is in range of 1 to 40°C.

5. The process according to any one of Claims 1 through 4, wherein step (b) uses

a continuous film distillation apparatus as a stripping-treatment apparatus.

35 6. The process according to any one of Claims 1 through 5, wherein the aroma

36



(e) fine-filtrating the coffee extract obtained in step (d) to obtain a
clarified coffee extract; 15 (f) concentrating the clarified coffee extract
obtained in step (e) to obtain a clarified and concentrated coffee extract;
and (g) mxing the clarified and concentrated coffee extract obtained in
step (f) with a part of, or the entirety of, the aroma conponent-cont ai ni ng
distillate obtained in step (b) to obtain the aroma-containing clarified
and concecimpiredt-cafthiomgedistiliate seifated iMlkeppbdiesslweddndhagartge @ hiton 1,
wherein t onceni ration of [ n U of fee beans in the
slurry inp@é’gog 4 ﬁtlb%té%(g |ﬁlﬁt@%gwrelggééfégealggggfgléﬁer@gcsgefpf%g beans and the
liquid is in the range of 3 to 30% by wei ght based on the total weight of

the slurry. 25 .3, The proc .according to im | 2 erein.t aver age
particle Z”i anet &f° &roce{eﬁeacg(%ggﬁego Sl g eoﬁﬁg%%bfﬁ e]qu%’élﬁgvg]’nwgl?]éeﬂl ?ﬁ? isin
t he r angefind-fiBediomih ctep (exnis filter il dilfpatonesd/caditteridg noutdrinl fiftyatione of Clains 1
through 3, wherein the 30 tenperature of the liquid in step (a) is in range
of 1 to 40C. 5. The process according to any one of Cains 1 through 4,

wherei n s8ep (bA preess f@ peodicinpuaigrofrial sonthishg klagified and ppadentrbed asiiee
strippi ng-tregt ment %%par at.us. 35 6. ]E e process according to any one of

Clains 1 PHFSHIH BOCHREPEPHSTRISHEMPE 36 conponent - cont ai ni ng distil | ate

separated in st@paﬁdih%@ ligoid udeastdd tofee dogR @fd Ivet-@rindiPo iy Meilght based
on the tot%l vvel%% 0 tlhe.slurry formed in step (a). 7. The process
accor'dl ngSHP8taaRR OMEMGSEGi s 1 t hrough 6, wherein the 5 fine-filtration

in step (e) is {b)lstrippirdi-gedtingt that lRRyangied i kiepr (d)gtomégkital arf iakdrhat i on.

8. A process for producritggcg g.p ar onm- cont ai nieg? clarified d.concentrated
coffee eSAPRRNEN-FoRIaIGME HEYIalG3RY e SRGPINgT urpy fropegachathchg a 1iquid to
roasted cof fee 8 a6\ ghafraned t}grsitrqﬁjiﬁ?trgah@d §legylobtited iAGtepybpt ance to forma
slurry; (b) strldppl ng-t{reati ng ttge S g,rry fogrmed In ste méaé}ééo separate an
aroma’ conponentd SeRAITE 6“8}%% Jtrated ﬂt&ﬁS _Wéleéltlflisf?@i(ﬁg ¢ wstedavgrafry from
each 10f hep; cdffek SHJéGHt_"afdhk% NRfuld)%a tdogres t dxitiabd RAA L4 QdlRE adikd ry ekt alyeed in
step (b); (d) _ separating the rough-filtrated filtrate obtained in Step (c)
into threecntifp@es of

(e") concentrating the coffee extract obtained in step (d) to obtain a
pre-clarification concentrated coffee extract;
(f") fine-filtrating the pre-clarification concentrated coffee extract obtained in
20  step (e to obtain a clarified and concentrated coffee extract; and
(g) mixing the clarified and concentrated coffee extract obtained in step (f')
with a part of, or the entirety of, the aroma component-containing distillate obtained in

step (b) to obtain the aroma-containing clarified and concentrated coffee extract.

25 9. The process according to Claim 8, wherein the concentration of the roasted and
ground coffee beans in the slurry in step (a) including the roasted and ground coffee
beans and the liquid is in the range of 3 to 30% by weight based on the total weight of
the slurry.

30 10. The process according to Claim 8 or 9, wherein the average particle diameter of

the roasted and ground coffee beans in step (a) is in the range of 300 pm to 1 mm.
11. The process according to any one of Claims 8 through 10, wherein the

temperature of the liquid in step (a) is in range of 1 to 40°C.
35
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VR

15 a coffee oil-containing liquid, a coffee extract and a sludge using a
three-layer centrifuge; (e') concentrating the coffee extract obtained in
step (d) to obtain a pre-clarification concentrated coffee extract; (f)
fine-filtrating the pre-clarification concentrated coffee extract obtained
in 20 step (e') to obtain a clarified and concentrated coffee extract; and
(g) mxing the clarified and concentrated coffee extract obtained in step
(f) withla. parTheprocess dcherderg toragy pynebf Cldias Srtbromgls d hpwinerein-stcagpnibaisesng

di still at . Al [Ny L0 - Lning clarified
and conce%tcggﬁ@d) ﬂggyf‘e%és@;aﬁg%g@m%% %b& %@pﬁﬁgg{:%ég&g ﬁ#é@%\g to Claim8,
wherein the concentration of the roasted and ground coffee beans in the

slurry in.step i udi ng.:t h t ed r,ound ffe beans and the
i aut o 1 1P End® RROECRGNiRE G GRESICEr GRimB AN e or e PR ' of

t he slaurr yompOnehfcothminy distHste aepaatdd rig stap @)as imBuded By, thehrengs of 1 he
average papticle djaneter of e roasted and ground coffee beans in step
(a) is iné}pﬁ’ebx\gﬂéhﬁ% e‘g%%éerﬁo{agwflgr%ﬁ?%%f.S? egﬁ?%‘?@s “Byééording to any one
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and concentrated coffee extract produced in a process according to any one of Claims 1
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wherein a soluble solid content derived from the aroma-containing clarified and
concentrated coffee extract is equal to or higher than 5% by weight based on the total

weight of a soluble solid content in the mixed concentrated coffee extract.

25 17 A process for producing an oil aroma-containing concentrated coffee extract,
the process comprising the steps of, in addition to the process according to any one of
Claims 1 through 7;

(h) adding a part of, or the entirety of, the coffee oil-containing liquid obtained
in step (d) to the aroma-containing clarified and concentrated coffee extract obtained in

30  step (g) and homogeneously mixing the resultant substance.

18. A process for producing an oil aroma-containing concentrated coffee extract,
the process comprising the step of, in addition to the process according to any one of
Claims 8 through 14;

35 (h) adding a part of, or the entirety of, the coffee oil-containing liquid obtained
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and cenceftre “of Tact—produced in a process according to any one
of Clains | through 14 and a fixed bed colum-extracted concentrated coffee
extract obtained by a 20 count er - cur r ent mul ti-stage extraction nmethod using
a fixed bed extraction colum; wherein a soluble solid content derived from
the aroma-containing clarified and concentrated coffee extract is equal to
or higher than 5% by wei ght based on the total weight of a soluble solid
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concentrated coffee extract produced in a process 5 according to Caim17
or 18, which has a concentration of a soluble solid content in the range of
1 to 70% by wei ght, and contains a diethylether extract in an anpunt in the
range of 3 to 30% by wei ght based on the total weight of the soluble solid
content. 39
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