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,particular, problens such as chani ¢al _ degradation of °the powder,
bridgi ng, adefbl Fﬁ@adeefﬁpd%mgﬁygﬂ@qusqu cof f ee beverages are
very popular in Asian markets. The beverages are nmade up of soluble coffee
solids, stahjlizers ater. and, usually, sugar. For whitened beverages, a
creamer or teRetiima-selltdiiHed. O dinarily, these beverages have a
sol ubl e coffee solids concentration of about 1 % by wei ght. These beverages
are very often med cold and, in ner al have. or,ganol eptic properties
whi chelgye di ffe?‘_g(?rﬁg? R‘é%ﬁllche ﬁﬁ"gaﬁ? l—ﬂ/\gg"%f:?’é .melﬁtﬁglfﬂ%cﬁ‘)@si‘ > not, and
.Q‘ fact ar e commonlyeadathbleogs uluble beveraga powidert #and readftesirink b d

fee. The%%v@x%é@sal so been attenpts to provide conveni ent coffee products
p concentrdté rorm In theory, a coffee concentrate offers the advantages

bei ng 41 30 fofdes pratlucts inabe faret oEsolyblel bevgragepovetersbiay eeofr age
powder s, an | $i &alithO - 2 ' ' o ey -
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15 shly brewed beverages. Despite this, they are still perceived as being inferior

to freshly brewed coffee. Also, the fact that soluble beverage powders are in

powder form creates problems in many food service applications where the

product is dispensed from a machine. In particular, problems such as mechanical
degradation of the powder, bridging, and blocking occur.

20 Ready-to-drink liquid coffee beverages are very popular in Asian markets.
The beverages are made up of soluble coffee solids, stabilizers, water and,
usually, sugar. For whitened beverages, a creamer or whitener may be included.
Ordinarily, these beverages have a soluble coffee solids concentration of about

| 1% by weight. These beverages are very often consumed cold and, in general,

25 have organoleptic properties which are different than freshly brewed coffee.
Therefore they do not, and in fact are not intended to, provide a substitute to
freshly brewed coffee. ' ‘

There have also been attempts to provide convenient coffee products in
concentrate form. In theory, a coffee concentrate offers the advantages of being

30 perceived to have better quality than soluble beverage powders, and being simple
to apply in food service applications. Unfortunately, coffee concentrates are
unstable and this has severely limited their application. One problem appears to
be the increase of acidity over time which negatively influences the quality of the

. beverage reconstituted from the coffee concentrate. Also, curdling of whitener or
35 creamer components may occur.
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qual ity det enligraadmatonis here. 25 I's Sti 2 need for
a stable coffee coﬁzeﬁlgféﬁsﬁﬂm@%ﬁﬁﬁ%mP&ﬁsccwm.@ y, this
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A method for stabilizing coffee grinder gas aroma is disclosed in US
4,008,340, The aroma gas from the grinding stage is treated with an OXygen
scavenger, namely ascorbic acid, or its salts. The aroma-containing solvent .
20 extract from this method is stored at freezer temperatures and out of light until
ready for use and exposure to water or air is avoided,

These processes provide some improvement of the storage stability of the

® f:oﬂ‘tee coucentrates. However, quality deterioration still oceurs. Therefors there
25 15 still a need for a stable coffee concentrate,

Summary of the Invention

———— -Accordingly, this invention provides a beverage system for providing a
30 coffee beverage, the beverage aystem comprising:
—_._acoffee base concentrate having a soluble coffee solids concentration of at
least sbout 10% by weight and from which coffee aroma has been removed: and
coffee aroma separate from the coffee base concentrate;

th'e coffee base concentrate and coffee aroms being combinable upon
35 reconstitution for providing a coffee beverage,
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concentrate is at least 30% by weight; for example 50% to 65% by weight.
In another aspect, this invention provides a method for improving the
15 storage stability of a coffee concentrate, the method comprising separately
storing a coffee base concentrate having a soluble coffee solids concentration of
at least 10% by weight and from which coffee aroma has been removed; and

coffee aroma.

20  Detailed Description of the Invention

REmbodiments of the invention are now described by way of example only.
This invention is based upon the finding that the separate storage of concentrated
¢ ) soluble coffee solids and coffee aroma significantly improves the stability of the
25  concentrated soluble coffee solids. Therefore, by separately storing the coffee
base concentrate and coffee aroma and recombining them upon reconstitution, a
coffee beverage of good quality may be provided. _
The coffee base concentrate may be obtained using any suitable procedure
since the exact procedure used is not critical. Usually, the coffee base
30  concentate is prepared by cancenfrating a coffee extract obtained from a coffee
extraction process to the desired coffee concentration. The coffee extract may be
produced in the usual manner by subjecting roasted coffee beans to extraction.
Any suitable extraction procedure may be used because the choice and design of
the extraction procedure is 8 matter of preference and has no critical impact on
35 the invention. Suitable extraction procedures are described in European patent
applications 0826308 and 0916267, Similarly, any suitable concentration
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g bicarbonate. Agtematlve? , the pH may be raised using ion exchange process

with an ion exchange resins. This offers the advantage that the no additives are

20 added to the coffee base concentrate, It is preferred that the coffee base
concentrate is obtained from extract subjected to ion exchange treatment to raise
pH. If further desired, coffee base concentrate can be stored under frozen
condition. This has the advantage that the stability of coffee base concentrate

® may be improved.

235 The formation of acids may be reduced or prevented by inducing hydrolysis
of the acid precussors in the coffee base concentrate. This may be done by
raising the pH to cause the acid precursors to form stable salts and then reducing
the pH of the concentrate. This may be done by adding alkali as described in
European-patent-application-0861596-or-by using ion exchange. Usually the pH

30 will be raised to above about 9. The pH may again be lowered to 3 normal coffee
PH range nsing suitable acids or ion exchange.. Alternatively, the acid precursors
may be thermally hydrolysis or enzymatically hydrolyzed; for example by using
an esterase.

The formation of acids may also be reduced or prevented by removing acid

35 precursors from the coffee base concentrate using membrane fractionation
process. It is preferred that the coffee base concentrate is obtained from extract
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Alternatively, the fresh coffee grounds may be slurried in water or coffee
extract and the coffee aroma stripped from the slurry, A suitsble procedure is
described in International patent application PCT/EP99/00747.

20 The coffee aroma may be captured using any suitable procedure.
Ordinarily, the coffee aroma is captured by condensing from the carrier gas it in
ane or more condensors. Preferably more than one condenser is used; each
succeeding condenser being operated at a lower temperature than the previous

® ) condenser. If necessary or desired, one of the condensers may be a cryogenic

25 aroma condenser. A suitable cryogenic aroma condenser is described in US
patent 5,182,926, The captured coffee aroma may, if desired, be concentrated
using a suitable technique such as partial condensation or rectification.

The captured coffee aroma may be combined with a suitable carrer

—Substrate such as coffee oil or an emulsion containing coffee oil,

30 The processes for the production of the coffee extract and capture of the
coffee aroma may be carried ont under oxygen reduced or oxygen free conditions
if desired. This may be acoomplished as is known in the art; for example by
carrying out the processes under a blanket of inert gas. Further, deoxygenated
water may be used whenever water is necessary in the process.

35 The coffee aroma is preferably stored under oxygen reduced or oxygen free
conditions. Similarly, the coffee base concentrate may stored under oXygen

LhUai:J[‘-I-‘I-Uﬁ
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A suitable procedure is described in International patent applica

PCT/ EP99/ 00747. 20 The coffee arona nay be captured using any suitable
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in European fdingnt publication EP 0934702. If further desired, coffee
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15 preferably packaged in suitable containers which have separate storage chambers
for the coffee base concentrate and the coffee aroma. Suitable containers include
multi-compartment stick packs; sachets; carton-based, tetrahedron packs; Unifill
- packs; squeezeable plastic bottles; stand up pouches; plastic cups; etc. The
containers are preferably designed such that opening of the container opens both
20  chambers such that both the coffee base concentrate and the coffee aroma are
simultaneously available for reconstitution of the beverage.

C

Example]

25 Roast and ground coffee is fed into a slurry tank along with a coffee extract
containing about 8 to 10% by weight of soluble coffee solids. The resulting
sharry is fed to the top of a disc and donut stripping column using a shxry pump.
Steam at a low pressure of less than about 20 kPa (gauge) is fed into the bottom

—of the stripping column.- The stripping rate-is-50% by weight of steam compared

30  toroastand ground coffee.

_.__The aromatized gas stream leaving the stripping column js subjected to
concentration by rectification in a packed rectification column. The liquid
condensing in the rectification condenser is collected and comprises about 10%
by weight of the roast and ground coffee. The coffee aroma is placed in glass

35 vials and protected from oxygen.

nd 15 - using steamto strip coffee aroma fromthe coffee &t VeEPU44LY
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15 inert gas conditions,

Three sample groups are prepared for storage. For the control group, coffee
base concentrate is combined with coffec aroma at a level of about 10% coffee
aroma and frozen at -40°C. The coffee base concentrate and coffee aroma are
protected from oxygen during the process. For group A, coffee base concentrate

20 is combined with coffee aroma at a level of about 10% coffee aroma and filled
into glass vials. The coffce base concentrate and coffee aroma are protected from
oxygen during the process. For group 1, the coffee base concentrate and coffee
aroma are separately stored in the glass vials. The vials of groups A and 1 are

® ) stored at 20°C under an inert gas for up to 6 months.

25 A coffee beverage is prepared from each sample group over the period of
the storage trial and evaluated by a panel using the “Difference from Control”
sensory evaluation method. ‘When preparing beverages from sample group 1,
about 10% by weight coffee aroma is added to the base coffee concentrate. Each

—of the storage samples is evalnated against to the frozen control, Each panelist

30 gives a score between 1 and 10 to indicated the degree of difference. If the score

-1 9 and 10, this means that the panelist-could not-tell the starage sample as being
different from frozen control. If the score is between 6 to 8, a difference from
frozen control is detected byt the difference is acceptable. If the score is below 6,
the difference between the storage sample and the frozen control is not

35 acceptable. If a score below 9 1s given, each panelist is asked to describe the
differences under the following attributes: cloudiness, coffeeness, roastyness,



The strrpped slurry leaving the stripping colum is then subjected to
1g4%-gtti'on in a continuous extraction system made up of three extrdef “yvUa4v?
reactors r-l,ggp ésol ubi lization reactorgg, The systemis as described in

. European pat pplication 0826308. The extraction reactors are t ed
at 120C, 110C and 5 110C respectively. -The sol pbilization reactoﬂgp@pzﬂ 3
operated at 1.75 MPa for 5 mnutes and 1.75 MPa for 8 m nutes
respectively, The water used in the extraction systemis deoxygenated and
an inert blank is used with the systemto reduce oxygen ingress, The

10 ueing a CrRbYSRRefkscAdbRT e hd BolT Fedelidth BRPRISFTRAR isk o€

se concentrat

cont ai ni ng athet atiriviento descoibe the differences. cfbﬂheeﬂﬂdﬂﬁ%lumﬂ;lﬁhﬁpm% to 1%

of NaOH (by t gged to the.coffee base
concentrat e. & Q%HE%% }fch?e @Eﬁﬁgﬁ h Ci ent to neut ralize a

formation over a 'Bhﬁb@‘ihmge@re omme samplaseof] tﬁ‘gﬁpd(ﬁ‘)@éﬁlﬁﬁz}f@ pE6 tpen
filled én 9'@&%%?&%1&? ag@%é dE B Atk (P Fess Ebﬁ%@néﬁmﬂ e

gr oups ar e

ora For tont r ou of f ee , hase
concentrate (ﬂé QRS ITORFIREESS a0 gﬁ)ﬁ'ﬁ@é d&WS mgnt 9 lgégﬁ‘él “%?0 aglgmS G f ce
aroma and frgggved thélg)@fer&&s%éhé@e 8. qhRYRverae p@eph:e@ﬁmtheorra are

protected from oxyd ring the up A, .coff base
concent r at e SMIPIES Egﬂ’iﬂ‘-ﬂ’e& s%p{ena Hmﬁﬁs&gﬁngm qI}E\Pé’It t 10% cof f ee

aroma and filled into glass vials. The coffee base concentrate and coffee
aroma f@e protected from oxygen during the process. For group 1, the
cof f ee'Yase concentrate and coffee aroma are separately Stored in the
&ass vial s.Exdipple &l s of groups A and 1 are stored at 20C under an inert
s ff'or up to 6 nonths. 25 A coffee beverage is prepared from each sarrpl e

group over the period of the stora e trial ,and eval uated an ng
the "Difference fThepomess of exanyples WE?&P@&M@? ﬁ%ﬁﬂtﬁp g‘lﬁéﬁg
bever ages I I{y1h3 2Pk L Bhndentra QEESFA Rpdd eMBicH Y sute ééteat@r:mmrmeadded
o]
SouhHer

to the base ¢ ee concentrate e- storaﬂe sagglges i S~ @l‘@\ééﬁ&

agai nsi3to tikactionation RIeReSsoFpE

igd élg to Irﬂbrﬁx%tt ﬁ@fﬂmm ﬁoudllﬁ%ﬁﬁﬁftﬁﬁee $dlidshrenmoveddn the pérnaeate. It
-thi s means-tha e e Q in

ditferent frispreresadso ﬁ;ﬁ} Ffrx E'lt rg&@%%‘%?éﬁ%&%? %{Bﬁ&uﬁﬁﬁ?&&\%@:@ﬁncg

from frozenAndrthemthe reteitateds Sutherevaperated ta-fosmeecifes basecqansentrate, {Th

score is bel 84&93 bade ¥ondkAfcSit GRAG It e bhal e s%z&ﬁ@ﬁsﬁi‘é@iﬁﬂﬁaﬁd"ﬁaﬁ ozen

control is no
20 The beverages prepared from the coffee base concentrate and coffee aroma score

a value of 6 to 8 during tho trial.

Example 3

25 The process of example 1 is repeated except that, instead of adding NaOH
to the coffee base concentrate, the stripped extract is passed through an ion
exchange column containing Dowex 22 resins to raise the pH equivalent of
addition of 1% NaOH (by weight relative to coffee solid). It is preferred to use
stripped extract to minimize the damage of coffee aroma during processing. The

30 treated stripped extract is further evaporated to form coffee base concentrate The
coffee base concenirate and coffee aroma are separately stored in the glass vials.
The ﬁcverages i:repared from the coffee base concentrate and coffee aroma score
a value of 6 to 8 during the trial.

35  Example4
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%ggél__ table. If a score below 9 is given, each panelist is asked to

rinue'the differences under the following attributes: cloudines
cof feeness, r ess, 1 ?-Uri-"LUU-i , BhO6571 17 NOV 2003
* pruneyness/ nol'asses, acidity, bitterness and body. Panelists are al 9 erfﬂllii
to use other attributes to describe the differences. At the end of
eval uation, the panel give a consensus score for the sanples being
eval uated. The beverages prepared fromthe sanples of group | score a val ue
of 6 to 5 Sduring the trial. After six nonth storage, the differences are

g ben. woody char aibePIdess B SxdiERY RRPeRRl crrep NIRIRUG AR R stied .

bever ages pr apwlegdrdzenraonditionsanpl es of group A score a value of |ess than
6 and are not acc xcept
t hat , |nstead of ?E@BE%%% &ey}ﬁ?ue co m%cggei@%%eéﬁdﬁg%g%t dafsi%erel pped
extract is sul oHieRARTOMS S0oTE iléfélu to8 durisgabe trialoeci fi cal | y
ultra-fi tratlon u5| ng a nenbrane with a 3.5K m)l ecul ar cut off to have
about 25% of gof’f'éE""fol'i ds Tenoved in the perneate. It is preferred to use
the stripped to prevent |oss of aroma during processing. And then

the retentate is further evaporated to form coffee base concentrate. The
cof fee base conc d coffee ,aro re aratel stored in t ass
Tal s 20 The bevlbhgutes Pessranseniral Aadbe SoRER apoie of gRvuhd xe ndiated
cof f eF aroma \?ﬁhraelmcﬁ'ohﬁ'l uﬁclﬁthﬂ @ohtaifing WY@SLW mbld':lind 12 Jactireagiddbueterianf
exanpl e is rep except t t
bace. coMent ritfase fe SRBHsA Harvd BE20 o B BRcted i A1 ofinicis
unm cont alaheraﬁemwammrmdongeno rai se the pH equivalent of addition
1% NaOH (by weight relative to coffee solid). It is preferred to use
stripped extract to mnimze the danage of coffee aroma during processing.
The 30 treated stripped extract is further evaporated to form coffee base
concentrate The coffee base concentrate and coffee aroma are separately
stored in the glass vials. The beverages prepared fromthe coffee base

concentrate and coffee aroma score a value of 6 to 8 during the trial. 35
Exanpl e 4
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A20,86-Z0WNV, 5 NO6571 .9 Cl-' UUUUU44U& 17 NOV 2003 The process of exa

| I'ss r-epéated except that coffee aroma is stored under frozen condr¥i

" The bever agesN@ygs7r epared fromthe coffe@%d)_ase concentrate and tgmfrozen
d

- stored coffee aroma score a value of 6 to uring the trial. F, abiddc2ill
The cof fee base concentrate and the coffee aroma of group | are inocul ated
with it mcrobial cocktail containing 32 yeast, 22 nold and 15 lactic acid
bacteria 10 strains. The sanples are stored at 201C. No growh is detected
and all organisns die after two weeks or longer, I -UDmUW i~ 10 5 a
cof f ee base cmﬁimate having a sol uble coffee solids concentration of at
| east 10% by weirght and from which coffee arona has been renoved; and

cof fee aroma separate fromthe coffee base concentrate; the coffee base
concentrate and cAffetersve ' Q1A H.bfg(

providing a coffee .beye%?ggﬁﬁ%%ggl - %a*é\k;gegfbg?%agg,%g%ggve eggélsiéjétem
for providi ngwgl%?lpge beverage, the beverage systemconprising: 2. A

bever ages syst em a coffe bgsetconeksirite haivin g\ sslnbld Gofssy §lﬂﬁ1€%ﬁ€emﬁ9ﬁ&gﬂf§\f“t €
has a sol ubl fof L entrati,on of 50%:t 5% wel ght. 3. :
bever age systelg%}a}co?% P&%ﬁ@gﬁbgﬁjgﬁ” L Wil coftes argema %F&ﬂé)ﬁ{w and

coffee aroma separate from the coffee base concentrate;

the coffee base concentrate and coffee aroma being combinable upon
reconstitution for providing a coffee beverage.

—

10
. 2. A beverage system according to claim I in which the coffee base
concentrate has a soluble coffec solids concentration of 50% to 65% by weight.

3. A beverage system according to claims 1 or 2 in which the coffee base
15 concentrate includes an alkali.

4. A beverage system according to any of claims 1 to 3, in which the coffee
base concentrate subjected to jon exchange treatment to raise pH,

20 5. Abeverage system according to any of claims 1 to 4, in which the coffee

base concentrate subjected to membrane fractionation for removal of acid
Precursors.

. ) 6.  Abeverage system according to any of claims 1 to 5, in which the coffee
25 aroma includes an oxygen scavenger.

7. Abeverage system according to any of claims 1 to 6, in which the coffee
aroma is stared under frozen condition.

30 8 A beverage sfstem accarding to any of claims 1 to 7, in which the coffee base
concentrate is stored under frozen condition.

9.  Abeverage system according to any of claims 1 to 8, in which the coffee
base concentrate includes an oxygen scavenger.
35



claims* 1°to 3, in which the coffee base concentrate subjected to io
exchange trealNROf71t 0 rai se pH 20 5. A betd+rage system according fPN f
"clains 1 to 4, in which the coffee base concentrate subjected to rren@pzlwg
fractionation for renoval of acid precursors. 6. A beverage system :
according to any of clains 1 to 5, in which the coffee 25 aroma includes

an oxygen scavenger. 7. A beverage system according to any of clainms 1 to

6, in which the coffee aroma is stored under frozen condition. 30 S. A

bever atge tsys_t Hn ?Admwt'ray styml:cmmﬁcmmingat:m@)iof elaifns Eﬁo%iﬁ@lﬁéﬁ%ﬁé’éﬁﬂ'@e base
concentrate i i ‘ era stem
according to Ear?% %?eg?%é}gns%fi @Sﬁg%ﬁwg Sﬁa? F.‘z’r%‘ﬁ“f ggepqsg@éﬁ Rtrate

i ncl udes an SQ§@IACBCcavenger. 35 17 NOV 2003 10. A beverage system
according to any of clains 1 to 9, in which the coffee base concentrate
and coffge argma are each stored in _a separate dispenser container, 5 11,
A beverage syt e everagesysiemn aceardingto ¢laimn il 01in sdhith coch aomeinerdsa pouch
conpri sing be]idﬂohrcoﬁllbﬁﬁngbatﬁdfﬁlﬁ’fﬁr age systemfor providing a coffee
beverage, the beverage syStem conprising a container including: 10 a first
st orage conpartnent containing a coffee base concentrate having a soluble

cof fee sol i dslxonsbevegigeaysien @iding Q¢ | a Vet ;ﬁs@em

cof fee aroma &ﬁp}? E r errggzdh} a rcP.rg 'sec%gfog%g\ygg%ghﬂp%réénentgégé ntal ni ng
cof f ee ar onm. @S Q%W%@cwﬁm according to claim12 in which the .
cof fee Hhse concefitstatorapmsompartinenkt eoniairing axwiffed<base conssntaite Maviig £0%

& 65% by Welsgiible thifel sBRHSE AtertbHORBIY T8sE') 66 B weh e Ta Fo which ' "

i ch the coff%F
coffee aroma has been removed, and

a second storage compartment containing coffee aroma.

. lbweneentrate includes an alkali. 4. A beverage syal em according tq @any,80s40:
n

15 13. A beverage system accarding to claim 12 in which the coffee base
concentrate has a soluble coffee solids concentration of 50% to 65% by weight.

14. A bheverage system according to claims 12 or 13, in which the coffee base
concentrate includes an alksli.

20 ‘
15. A beverage system according to any of claims 12 to 14, in which the coffee
base concentrate subjected to ion exchange treatment to raise pH.

¢ 16. A beverage system according to any of claims 12 to 15, in which the coffee
25 base concentrate subjected to membrane fractionation for removal of acid
precursors.

17. A beverage system according to any of claims 12 to 16, in which the coffee
aroma includes an oxygen scavenger. '

30
18. A beverage system according to any of clajms 12 to 17, in which the coffee
base concentrate includes an oxygen scavenger,

19. A beverage system gccording to any of claims 12 to 18, in which the
35 container is a pouch comprising barrier films.



iconcentr_oinmb:mles an alkali. 20 25 3? 15. A beverage sysSPEI/EPEY0a408i ng o
.;any ofxgfainms 12 to 14, in which the co fee base concentrate subj ected to
*I on egfhange treatnent to raise pH 16. A beverage syst em accor 8 NGV tgpyany

‘of gainms 12 to 15, in which the coffee base concentrate subjected to
gMbor ane fractionati on for renoval of acid precursors. IT A beverage

’)Syst em accordi ng to of, claips 12 to 16, .in.,which the coffee aroma
i ncl udes an 8 m rgoproyng thestora gﬁé@ 1ofia caffes consentrateathe of
claims 12 tﬁxetﬂodb djfarately §torin @@M@&%ﬁé@tﬂaﬁ%ﬂﬁa gdbl@kdegen

scavenger, 19.. A r em or 0 an al 1 1 i

whi ch t he SBffE%ﬁ‘lP)ﬁg S?&@%ﬁ?&ﬁfﬁ%i rlﬂgﬁ'f% HNTP cﬁ)%&ksgzm 12

PCT/ EPEQ 04 4f¥ind Bas\blerl péinovéd; aﬁdrmtffm:hrbma,l rrprov_l ng the st orage stability
of a coffee concentrate, the nethod conprising separately storing a coffee
base concentrate having a soluble coffee solids concentration of at |east

10% by wei ght and from which coffee 5 aroma has been renoved; and coffee
aroma. | 1



