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coffee i Edifc' osgd FIE ﬁs gﬁltent 3,535,118. This patent discloses a
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mailft ai ned at about 40C. The bed of coffee is then noistened by sprayi ng
water on it t of r

i nert gas, us%% hroge %ﬁ?hggtifdﬁgﬁ?%ég&tggg& a‘; rlfsﬁltm&guatcsgﬁéﬁ |nto
t he col umtrtmnmrbmsamﬂl e¢rtaipqrodaets: hi tha produptdagissihesangma msmgﬁ he

bed, it SithAt é&aﬁuﬁf&pe& i%i'éf' Ja%%t%&da?&ﬁ? affdted "This Bas i s then
fed to a Cond,fqriye enper a about. 5C to

t re o
condense REHER apr@lpmemtﬂlg ab&a@@fwﬂ@w £xs, &i@ops dt alseat el y
fetlsto a @ﬁmqarmﬁemadenwublbmmpaﬁﬂewwlﬁmm abtdnéd $fdm The frost

's then rcecoveerrcml processes involving extraction, concentration, and drying are usually
substantially aroma-less. For this reason, it is conventional to recover coffee
aromas which are given off during the processing of the soluble coffee powder

: and to reincorporate these aromas into concentrated coffee extract prior to drying

20 into the soluble coffee powder.

The coffee aromas are recovered at several points during processing of the
soluble coffee powder and most commonly during grinding of the roasted beans
and by steam stripping of the coffee extract prior to concentration and drying of

| the soluble coffee solids.

25 The recovery of aroma from ground coffee is disclosed in US patent
3,535,118. This patent discloses a process in which roast and ground coffee is
placed in a column and maintained at about 40°C. The bed of coffee is then
moistened by spraying water on it to assist in displacing aromas from the coffee
particles. An inert gas, usually nitrogen, is heated to about 44°C and mntroduced

30 into the column from beneath the bed. As the inert gas passes up through the
bed, it strips the aromas from the coffee particles. The inert gas is then fed to a
condenser which is operated at a temperature of about 5°C to condense water in
the inert gas. The de-watered inert gas is ultimately fed to a cryogenic condenser
to condense the aroma as a frost. The frost is then recovered.

35 Another process for recovering aroma from roast and ground coffee is
described in international patent application WO 97/10721. In this process, the




35 Anot her process for recovering aroma fromroast and ground coffee is
described in international patent application W 97/10721. In this proressi
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Further, not all components of the aroma obtained in a cup of freshly
brewed coffee are captured during pre-wetting. Consequently, unless further
aroma is captured later during the process, some aroma components are lost;
components which would, if incorporated into instant coffee powder, lmprove
20 the aroma of a beverage prepared from the instant coffee powder. Further, many
of the conventional recovery techniques damage or alter the aroma components.

Therefore there is still a need for a process for recovering aroma from
ground coffee.

25 Summary of the Invention

This invention provides a process for the recovery of aroma components
from fresh coffee grounds, the process comprising:
wetting the coffee grounds,
30 heating the coffee grounds,
exposing the coffee grounds to decreased pressure for providing aroma
containing gas, and
capturing the aroma containing gas.
The process provides the advantage that significantly larger amounts of
35 aroma components may be obtained from the coffee grounds than with
conventional processes. Further, since the aroma components are obtained from



The process provides the advantage that significantly |arger amounts of
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static headspace sampling and gas chromatography. The aroma recovery % is

determined by comparing aroma concentration of roast and ground before and
20 after the process of the invention.

Further, the process provides that the collected aroma containing gas will
contain at least 700 parts per million of aroma carbon, based on fresh ground
coffee.

25 The invention also provides a soluble coffee product containing the aroma
components recovered as described above.

The mnvention further provides a new aromatised, spray-dried soluble coffee
powder which when reconstituted in water to a solid content of 3.3% by weight
30 of the reconstituted beverage comprises a concentration of aroma volatile of at
least 50 ppm for the sum of aroma compounds having a retention index RIpgwax
<1130, and at least 4 ppm for the sum of aroma compounds having a retention
index of 1130 < Rlppwax < 1430 .
The invention also provides a pew aromatised, freeze-dried solubje coffee
35 powder which when reconstituted in water to a solid content of 3.3% by weight
of the reconstituted beverage comprises a concentration of aroma volatile of at
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concentration of volatile compounds than a beverage reconstituted from
commercial available instant coffee, namely for compounds having a retention
20 mdex (RI) inferior to 1430 as defined on a Carbowax GC column (zone 1:
Rlppwax < 1130 and zone 2: 1130 < RIpgwax < 1430). Among these volatile
compounds, the detected odorous components are known to influence coffee
aroma balance (e.g. aldehydes, diketones, pyrazines, sulphur containing
compounds).
25 '
In an additional aspect the invention provides a new aromatised, spray-dried
soluble coffee powder which when reconstituted in water to a solid content of 3%
by weight of the reconstituted beverage comprises at least 0.09 ppm/dry matter
beta-myrcene and at least 0.07 ppm/dry matter limonene. The soluble spray-dried
30 powder according to the invention more preferably has, a concentration of beta-
myrcene relative to the standard that lies between 0.10 and 0.26 ppm/DM, and a
concentration of limonene relative to the standard lies more preferably between
0.10 and 0.20 ppm/DM.
The invention also provides a new aromatised, freeze-dried soluble coffee
35 powder which when reconstituted in water to a solid content of 3% by weight of
the reconstituted beverage comprises at least 0.07 ppm/dry matter beta-myrcene
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compounds in t ﬂ% Sq'lurt?]er been found that the overall higher recovery of broad ranges of

20 compounds 1s improving the quality of the product. Furthermore, it is believed

that the high recovery of beta-myrcene and limonene are considered to be an

indicator of the high efficiency of the process in recovering lipophilic and
sensitive compounds. These compounds are very sensitive to processing
conditions; if the coffee grounds are subjected to harsh conditions, generally no
25 detectable beta-myrcene and a significantly reduced amount of limonene will be
present in the end product. The high values of these compounds in the soluble
cofiee powder may be desirable as they are thought to be an indication of high
amounts of high quality aroma compounds being recovered. In traditional soluble
coffee manufacturing process steps, such compounds will generally not survive.
30 The soluble coffee product according to the invention is found to be of high
qualty. Further, it has been found that particular high values of these compounds
may be obtained when the aroma gas is subjected to cryogenic condensation

etailed Descripti t eferred bodi ts of the Inv
35

Embodiments of the invention are now described by way of example only.
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gas is subjected to cryogenic condensation Detail ed Description of the
Preferred Enbodi nents of the Invention 35 Enbodi nents of the invention are
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containing gas out of the coffee grounds.
20 The wet coffee grounds are then heated in the mixing tank; preferably, the
coffee grounds are heated uniformly. Any suitable means for heating the wet
coffee grounds may be used. For example, steam may be used 1o heat the wet
coffee grounds. The wet coffee grounds may be heated to a temperature of about
50°C to about 95°C. Heating the wet coffee grounds to temperatures lower than
25 usual brewing temperatures is believed to help prevent aroma degradation
reactions. Heating the wet coffee grounds is believed to facilitate the later
release of aroma containing gas.
Once the coffee grounds are heated, they are exposed to decreased pressure
to induce vaporisation of aroma components. If the system is not pressunsed, the
30 decreased pressure may be provided by a vacuum pump. However, if the system
is pressurised, the decreased pressure may be induced by a vent or the like. In the
case where a vacuum pump is used, the pressure may be decreased from about 75
mbar to about 900 mbar. However, in all cases, the pressure should be reduced
below the vapour pressure of water at the temperature within the mixing tank.
35 The heated coffee grounds may be exposed to the decreased pressure using

a batch or cyclic method or a continnous method. The batch or cyclic method
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mbar to about mbar 550 mbar. Of course, it is not necessary for the temperature
and pressure to remain constant and they may be allowed to drift over time. The
preferable total time of heating and exposing the coffee grounds to the decreased
pressure is about 4 to about 12 minutes.

The heating and exposure to the decreased pressure causes the release of
25 aroma containing gas. This gas is drawn off and collected. Once the aroma
containing gas has been collected from the coffee grounds, the aroma containing
gas is then processed to capture aroma components. This may be carried out
using conventional techniques. For example, the gas stream may be led to a
condenser system. The condenser system is operated at a temperature
30 sufficiently low to condense most of the aroma from the gas stream. A

temperature of below about 50°C is suitable although cooling to below 30°C is
preferred; especially less than about 20°C. More than one condenser may be
used, each succeeding condenser being operated at a lower temperature than the
previous condenser. Preferably the most downstream condenser is operated at a

35 temperature of about -10°C to about 10°C; for example at about 0°C.
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aroma collected in the cryogenic aroma condenser is in the form of a frost. The

20 frost may be used to aromatize coffee extract as explained below. Altematively,
the frost l-nay be combined with a suitable carrier substrate such as coffee oil or
an emulsion containing coffee oil. This aromatized carrier is conveniently added
to the soluble coffee powder finally produced. :

A.fter the aroma containing gas has been extracted from the coffee grounds,

25 the moist tie-aromatised coffee grounds are processed. For example, the moist
de-arox_natxsed coffee grounds are transported to an extraction system. The
extx:acnon system may be any suitable system since this aspect is not critical to
the invention. Suitable extraction systems include batteries of fixed bed cells,
plug flow reactors, moving bed reactors and the like. During the extraction

30 process, the coffee grounds may be subjected to one or more thermal
solubilisation steps.

The coffee extract leaving the extraction system is then concentrated as is
conventional. Some of the coffee extract may be used as the aqueous liquid for
wetting the"coffee grounds instead of being concentrated. The aroma liquid

35 removed from the condenser system may then be added to the concentrated
extract. If desired, the aroma components in the aroma hquid may be
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provide a coffee beverage. Semsory profiling of this coffee beverage compared to
a reference coffee beverage shows that soluble coffee made with this process has

20 significantly more overall and roasty flavour, and more reduced caramel notes

typical of soluble coffee.

The aroma profile of the coffee product of the present invention has been
found to provide a desirable coffee aroma to the beverage product.
25
An aromatised soluble coffee powder with this type of aroma profile may
be obtained with the above descnibed process.

Specific examples of the invention are now described to further illustrate
30 the invention.

Example 1

Fresh coffee grounds are introduced into a conical mixer and the mixer is
35 activated. A vacuum pump is used to reduce the pressure in the mmxer to about
150 mbar and is then shut off. Water is sprayed onto the coffee grounds until the
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collector.
The aqueous aroma is found to contain 735 part per million of aroma
carbon, based on fresh ground coffee. The cryogenic aroma is found to contain
74 parts per million of aroma carbon, based on fresh ground coffee. Hence the
20 total aroma contains 809 parts per million of aroma carbon, based on fresh
ground coffee. '
The moist coffee grounds leaving the mixer are subjected to extraction in an
extraction and concentration system as is conventional.
The condensed hiquid from the condenser is added to the concentrated
25 extract and the extract is dried to soluble powder in a spray-drying tower. The
aroma frost from the cryogenic aroma collector is also added to the soluble
powder in the usual manner.
A teaspoon of the soluble powder is dissolved in 150 ml of hot water at
85°C. The beverage is evaluated by a trained panel and is found to have a brew-
30 like flavour and aroma with good coffeeness, acidity, body, and roastiness and
Teduced caramel notes.
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A teaspoon of the soluble powder is dissolved in 150 ml of hot water at
20 85°C. The beverage is evaluated by a trained panel and is found to have a brew-
like flavour and aroma with good coffeeness, acidity, body, and roastiness and
reduced caramel notes.

Example 3
25

Soluble spray-dried coffee is produced as describe in example 2. Soluble
freeze-dried coffee is produced as described in these examples but the spray-
drying step it replaced by freeze-drying. These samples are compared to
cornmercial available spray-dried and freeze dried soluble coffees. The

30 concentration of aroma volatile above soluble coffec reconstituted in water is
measured.

The aroma components are described using concentration of volatile aroma
compounds above reconstituted beverage. The volatile aroma concentration is
analysed by measuring by static headspace sampling and gas chromatography the

35 volatile concentration above reconstituted beverage. The equipment used for
these measurements is standard commercial available equipment which may e.g.
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Instant coffees are reconstituted in water to a solid content of 3.3% by
weight of the reconstituted beverage. Samples of Sml are measured at 60°C as
described above.

Soluble coffee products avallab]e on the Japanese market compared to product of
20 the invention:

, ppm* zone 1 ppm* zone 2

Aroma in™ AGF (FD) 34 3.7

Maxim™ AGF (FD) 48 53

Nescafé Gold Blend™ (FD) 38 (100%) 4.6 (100%)
25 Filter drip Brew** 85 6.9

roast and ground suspension** 124 10.5

Freeze-dried product of the invention**

109 (287%) 8.0 (174%)

30 ppm*: Atomic Emission detection response for Carbon line at 193nm

is expressed in ppm according to 4-methylthiazole external standard
measured in similar conditions than coffee reconstituted solutions

** Samples using same roast and ground coffee as Nestlé commercial Gold

Blend, and analyzed steochiometrically relative to the corresponding instant
35 coffee

Abbreviations: FD (Freeze-Dried), SD (Spray-Dried), AGF (Ajinomoto General

Foods Inc), and KJS (Kraft Jacobs Suchard).
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Consequentaywelh¥ Kd8({SEYt i t ut ed bedérage accordi ng3t® the invention of
correspor]qggtgaﬁérﬁﬁ a]ﬁ.of fee 15 has?a ﬂ&j}%‘Sl cant| y3r§ gtri%%:j)ncent ration of

vol atile corrpoun.ds%g} uted in zones
Spray-Dred product of the invention
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It has been found that the present invention 1s very efficient to recover
high volatile compounds from roast and ground coffee. Consequently, the
reconstituted beverage according to the invention of corresponding instant coffee

15 has a significantly higher concentration of volatile compounds eluted in zones 1
and 2, than a beverage reconstituted from commercial available instant coffee.
Among these volatile compounds, the detected odorous components are known
to influence coffee aroma balance (e.g. aldehydes, diketones, pyrazines, sulpbur
containing compounds).

20 Compared to commercially available instant Nescafé™, the global
concentration of volatile compounds of the soluble coffee products accerding to
the invention eluted in zone 1 increases by at least 50% up to 300%. In some
cases an imcrease of 200 to 300% 1s observed. Highest values comrespond to an
exhaustive recovery of high volatile compounds from corresponding roast and

5 ground coffee (the aroma of roast and ground suspension is taken to be 100% in
zone 1).

Compared to available instant coffees, the global concentration of
compounds in the soluble coffee products according to the invention eluted in
zone 2 increases by at least 100% up to 300%. For some samples an increase of

30 150 to 250% is observed. Highest values correspond to 70% up to 80% of the
aroma concentration measured in a suspension of corresponding roast and ground
coffee (the aroma of roast and ground suspension is taken to be 100% in zone 2).
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are known to influence coffee arona bal ance (e.g. al dehydes, diketones,
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avail abl e instant Nescafe"!", the global jgconcentration of volatile _
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in zone | increases by at |east 50% up to 300% In sone cases an increase

of 200 to 300% is observed- Hi ghest val ues correspond to an exhaustive
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Instant coffees are reconstituted in water to a solid content of 3% by weight
of the reconstituted beverage. Headspace of samples containing Sml of solution
20 spiked with internal standard in 22ml vials is enriched during 30 minutes at
30°C, and then analyzed as described above,

Soluble coffees available on the Japanese market compared to products according
to the invention

25 ppm/DM beta-myrcene  ppm/DM limonene
Aroma in™ AGF (FD) 0.001 0.005
Maxim™ AGF (FD) 0.005 0.007
Nescafé Gold Blend™(FD) 0.001 0.007
Nescafé Excella™ (SD) - 0.002 0.003
30 Freeze-dried product of the invention
0.10 0.07
Spray-Dried product of the invention
0.20 0.16

35



I nstant coffees are reconstituted in water to a solid content of 3%b

wei ght of the reconstituted beverage. Headspace of sanples contai nih%FEﬁ"d?[][M
of solution 20 spiked with internal standard in 22mlL vials is _enriched
during 3O 6/HIBEs at 30C, and then anal yzed as descri bed abfol/EPPO&SEMY) e

cof fees avail abl e on the Japanese narketl3onpared to products according to
“the invention 25 30 ppni DM bet a- nyr ceneppm DM | i nonene Arona i nT"" AGF
(FD) 0. 0010. 005 Maxi, MW AGF (FD) 0. 0050. 007 Nescafe Col d

BlendT 4(FED) 0,0010. 007 scaf cel laTm ( SD) 0. Q020. 003 Freeze-dried

pr oduct ofpmv@ﬂ?fs @i@&%@éﬁ%{y} FBH aﬁ%g‘&a&lea? afhESshyent i on
0.200. 16 b7 geagEBcation, ¥wadngIpIBagmentOrpEpoead20sngadl DM nass
fragment Qhflbotpeta- nyrcene and |inonene are used for quantification,
according to fragnment 71 of internal standard ethylbutyrate. 5 Sol ubl e

cof fees avail able on the UK market conpared to products of the invention
10 13 ppmddthbkt aoffHcgeaonmible Dbh! tHeongK e nighep &%f)ﬁéﬁoﬂée;%ﬁdﬂi})cw of the
KJS0. 0190..018 Kenco Really Rich (FD) TMKISO. 0010. 006" Maxwel | 'Tm ( SD)

KJS0. 0010 18¥e % caf e Gol d"m (FD) 0. 0010. 005 Nescafe Ori gi naVM SD) 0. 0010. 003
Spray-Dried product of the inggAl/DMbelbthykdeht eeppndfDMdimbaeset of the

i nventionQ, 529 88rte Noire (FD)™ KJS 0.019 0.018
Kenco Really Rich (FD)™KJS 0.001 0.006
10 MaxwelI™ (SD) KIS 0.001 0.005
Nescafé Gold™ (FD) 0.001 0.005
Nescafé Onginal™(SD) 0.00} 0.003
Spray-Dried product of the invention 0.15 0.12
Freeze-dried Product of the invention  0.55 0.08
15

ppm/DM: mass fragment 93 for beta-myrcene and limonene are used
for quantification, according to fragment 71 of internal standard
ethylbutyrate.

20 The comparative tests show that two odorous compounds are specific of
instant coffees according to the invention: beta-myrcene (7-methyl 3-methylene
1,6-octadiene}) and limonene (l-methyl 4-isoprenyl cyclohexene) their
concentrations are significantly increased in the new products.

The two compounds, beta-myrcene and limonene are known to belong to

25 coffee aroma (TNO data bank “Volatile compounds in food”). They are both
detected in roast and ground coffee suspension and filter drip brew using the
method described above. Relative values according to specific calibration method
indicates that their recovery in brew lies between 10 and 25% (100% being the
content determined in roast and ground suspension). For soluble coffee powders

30 according to the invention an increased recovery is found compared to the brew,
by a factor 3 to 5.



ppmi DM mass fragnment 93 for beta-nyrcene and |inonene are used for
quantification, according to fragnent 71 of internal standard 13 FEB 2004
et hyl butyrate. 20 The conparative tests show that two odorous comnpounds are
specific of instant coffees according to the invention: beta-nyrcene
(7-nmethyl 3-nethylene 1,6-octadi ene) andl®inonene (1-nethyl 4-isoprenyl
cycl ohexene) their concentrations are significantly increased in the new
products. The two conpounds, beta-nyrcene and |inonene are known to bel ong
to 25 coffee aroma (TNO data bank "Vol atile conmpounds in food"). They are
both deteClaansn roast and ground cof fee suspension and filter drip brew
using the nethod described above. Rel ative val ues according to specific
calibration nethod indicates that their recovery in brew lies between 10
and 25% ( 1D0%Agirogesifor thenteovergeiferromuecbmponeatstirendfrgslundfee grounds,
suspensioq%g For sol ubl e.cof fee powders 30 according to the invention an

i ncreased PEIFASTEFS iCORUSHREconpared to the brew, by a factor 3 to 5. 13
FEB 2004 -16 ChedttimgltheAcdff@cgssaumidel the recovery of aroma conponents from
fresh coffee grounds, the process conprising: 5 wetting the coffee
grounds, heati ngafifletfeOfdfRe @beHiRdmifdthlyoon YertRrAureaoPAbat 50°€ iPamfaeut 50C
to about 10 15 95C, exposing the coffee grounds to decreased pressure for
provi di ng 94f©ma containing gas, while agitating the coffee grounds during
the wetting, heatin nd e exposure to .decreased pr.essure, and.capturing
the arom cont SRHPTIGE BRColS eRIERIE sEutSed BREMFEIT orBEhE Aot FPlauiRE
CONRl Si NGas, aPRR Sltaying e OSHIdRGrbilifls GiRbih £ ehedvering Shdatingl @fd BRS@GPoRITEISUr €
foll'owed by heating, prior to capturing the arona containing gas. 3. A
process adeHEYCAFTEHUEI#Im 1 or claim2 in which the coffee grounds are
subj ected to d . d 20 by heating fromabout 2 to
about 10 tines%%%g§§%§§§%§§§g%§%éﬂk%§¥?o claim1 further conprising

heating the coffee grounds while they are exposed to the
2. A process according to claim 1 further comprising repeatedly

15  exposing the coffee grounds to decreased pressure followed by heating, prior to
capturing the aroma contzining gas. .

3. A process according to claim 1 or claim 2 in which the
coffee grounds are subjected to decreased pressure followed

20 by heating from about 2 to about 10 times.
4 A process according to claim 1 further comprising
heating the coffee grounds while they are exposed to the

decreased pressure.

5. A process according to claim 4 in which the coffee grounds are maintained at
a ternperature of about 70°C to about 90°C and a pressure of about 350 mbar to
about 700 mbar.

6. A process according to any of claims 1 to claim 5 in which about 40% to
about 95% of the aroma components in the coffee grounds are collected in the

30 aroma containing gas.



decreased pressure. 5. A process according to claim4 in which the coffee
grounds are nmaintained at a tenperature of about 70C to about 90C WPEE?ZUIM
pressure of about 350 nbar to about 700 nbar. 30 6. A process according to
any of clains | to claim5 in which about 40%to about 95% of the aromm
conponents in the coffee grounds are cqQhfected in the aroma containing
gas. 13 FEB 1004 -17 7. A process according to any of clainms | to 6 in

whi ch the aronma containing gas contains at |east 700 parts per mllion of
aroma carbon, based on fresh ground coffee. 8. A process according to any
of cl ains t40 ' 1.Cs: o} cqll -

first oper’)atTAbH,?Otjéél}g}l%gﬁaﬁ%g?%gﬁgﬁgﬁ%ﬁ%npﬁhisiﬂg‘ﬁ B‘%’ S ﬁ@%ﬁggﬁ}s{%ﬁl#ga at

t enper at \gas contaies atlegst M0 parteper Hillidnoobirona 80® ey dased oa fresivond
operation Mecﬁi ng the aroma containing gas to cryogeni c condensati on

at a tem%? W€ ess than about -80C. 10 9. An aronati sed, spray-dried
sol ubl e cof fee powder which when reconstituted in water to a solid content

of 3.3%Db i ght of the s econstituted verage L£0 ises_a concentration

o 3 2801 PRt akeSiaSE RORRY b itms f Vog Mt R, SRR

havi ng aareicedledcoed byprxa Rrfrvxatiod, s3bjecting thie dreasd cabtadnimgngdoto t he sum

of aronma _conpounds vi,ng_a _r.etention_jinde f 11 Y -1Q. An

o ot | S SARORANANER 14 (BRpRAIBI N RTahBEE HPout i1tioe: T BB Bod oty i

whi ch t heesomd aiperationsubjtdting ibe axoureconthmting gak so farpogStctapndemsppont or

t he 20 sy, f e 8&5’@1%11%% 'hpgs@:éetention i ndex Rl DawAx < 1130, and
%8"%%%?%0‘{% sum 0}6 |

from4 1o aroma conpounds having a retention index
ofl@130 R DBwax. x.1430. 11. An aromat ised, spray-dried soluble coffee
powder acyord,ﬁﬂ%;bﬁ,étiéeh,e%gﬂ§~mfé@gmbﬁe 80ffed BowdtiphichswRERduced by a
process accor Lngt;g;o gg%/ Ia{fgs Ito %0, oand further @gfrrprlses th
process BeeaRStypted in ¥eterdg asplidhrentent pE3.396 0ydweighh el hergsogratied and
concent rbébgmg?feon@ﬁseaatcﬁﬁcaﬂﬂrandgm _ofﬁf'cilﬁﬁ vadatild ¢fost laams?ifppgn dor the .
concentrated coffee extract; . conbini t he. congeptrat e ext t an
Che ol | Staf 3hE SHhe s hAREE ple g RS lpang 1130, BBHERS! o0
15 4 ppm for the sum of aroma compounds having a retention index of 1130 <
RlIppwax < 1430. '

10. .Am aromatised, spray-dried solible coffee powder according to claim ¢ , in
which the sum of concentration of aroma volatile is from 50 to 170 ppm for the
20 sum of aroma compounds having a retention index RIppwax < 1130, and from 4
to 20 ppm for the sum of aroma compounds having a retention index of 1130 <
RIppwasx< 1430.

11. An aromatised, spray-dried soluble coffee powder according to either of
claims 9 and 10, which is produced by a process according to any of claims 1 to
10, and further comprises the process steps of
extracting soluble coffee solids from coffee grounds and concentrating the
extracted soluble coffee solid for providing a concentrated coffee extract;
combining the concentrated coffee extract and the collected aroma
30 components for providing an aromatised extract; and
spray-drying the aromatised extract for providing the aromatised coffee
powder.

12. An aromatised, spray-dried soluble coffee powder which when
35 reconstituted in water to a solid content of 3% by weight of the reconstituted



spray-drying the aromati sed extract for providing the aromatised coflfjgdB 2004
powder. 12. An aronatised, spray-dried soluble coffee powder which when 35
reconstituted in water to a solid content of 3% by wei ght of the
“reconstituted 13 FEB 2004 -18 beverage conprises at |east 0.09 ppnidry
matter beta-nyrcene and at |east 0.07 g!i dry linmonene. 13. An aronati sed,

spray-dried solubl e coffee powder according claim 12 5 which is produced by
a process according to any of clains | to g, and further conprises the
process steps of extracting soluble coffee solids from coffee grounds and

concentrating the extracted s | e coffee solid for providing.a
concent rgf)sﬁeqr&gﬁffégngaﬁ?%ﬁﬂastgwgim Ty e SR REAUP YT AN] B0Get 00T and
the col | egprildey Biodéheconponents for providing an aromatised extract; and

spray-drying the aromati sed extract for providing the aromati sed cof fee
powder. 14. An: aronatised,. spray-dried soluble coffee powder according to

any of  151%] alBrofatiSed, spraviideied¥atibleailnsd powHeHatEortiiSicldin dos0l i d
content of - 3% by é__’%ght of "t He reconst|tuted beverage conprises 2‘\5 heast
0.09 ppn ¥Hychad perdaused-hy apreesss asrardipg|teany of dnmpdyter §, nead durther

| i monene. cdaprAts %@gg&éggteﬁsr{ﬁeze-dri ed sol ubl e cof fee powder which when
20 reconstitBt ed in tfr to ? sol ii%écontent of 3. 3% by i ght of ,the

reconst i t ut edeXBacapgselutleseflesohds drmriaties sroupds AnsheoResniratng dhe o
| east 10Geppantearsohlitsle coffeecdolidPfarptadiding\d fehcntted coffee didpactRl DBVWAX <

1130, and at |east 7 m for the sum.of conpoun havi n retention index
of 1130 R DpvROELTINE TR onEnlratn oo eXRPEL: the QU B AP o 1 o
poher acmangbnentsoforiprovidibg aniatomutisbd ereracgraeht rati on of aroma vol atile
is from 105 t 0 f QuUNAs;: ' [ t] | ndex
Rl DBWAX < 113%?’%‘}’3’6‘3‘%8% 1 aiéc}%ﬁéyé@pﬁﬁ%?%%H’Lél°‘g‘lﬁiﬁ$§¥ﬁ€%ﬁ‘%83ﬁ§§8ﬁé’\%er§g a
retenti opdwder of 1130 < RIDBWAX 5 1430. 30 17. A n aromati sed,
freeze-dried soluble coffee powder according to either of «clains" 15.-and

16, which_is produced.by a progess a r di to any of clains | to 8,. and

further céﬁprﬁ@e@%‘%ﬁd@%@' ed sobble go tﬂ%d%roqmre%fq é@yaﬁg i ds
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aromat i s®ayEencand agleast 0.07 ppm/dry matter limonene.

15. Am aromatised, freeze-dned soluble coffee powder which when
20 reconstituted in water to a solid content of 3.3% by weight of the reconstituted
beverage comprises a concentration of aroma volatile of at least 100 ppm for the
sum of compounds having a retention index Rlppwax < 1130, and at least 7 ppm
for the sum of compounds having a retention index of 1130 < Rlppwax < 1430.

Nt

16. An aromatised, freezer-dried soluble coffee powder according to claim 15,
1n which the concentration of aroma volatile is from 105 to 420 ppm for the sum
of compounds having a reténtion index RIppwax < 1130, and from 8 to 33 ppm
for the sum of compounds having a retention index of 1130 < Rlpgwax < 1430.

30 17. An aromatised, freeze-dried soluble coffee powder according to either of
claims 15 and 16, which 1s produced by a process according to any of claims 1 {0
8, and further comprises the process steps of
extracting soluble coffee solids from coffee grounds and concentrating the
extracted soluble cofiee solid for providing a concentrated coffee extract;
35 combining the concentrated coffee extract and the collected aroma
components for providing an aromatised extract; and



1 13 FEB 2004 -19 freeze-drying the aromati sed extract for providing the
aromati sed coffee powder. 18. An aromatised, freeze-dried SO|Ub|eEf?B£ﬁﬁ
powder which when reconstituted 5 in water to a solid content of 4
wei ght of the reconstituted beverage conprises at least 0.07 ppmdry matter
beta-nyrcene and at least 0.05 ppmdry _jmatter |inonene. 19. An aronati sed,
freeze-dried soluble coffee powler according claim18, which 10 is
produced by a process according to any of clainms | to 10, and further
conprises the process steps of extracting soluble coffee solids fromcoffee

2 concentrat e Eariadg the AEm AR, T8 M IR PR oo e s o

and t he cpbdwder.ed aroma 15 conponents for providing an aronmatised extract;
and freeze-drying the aromati sed extract for providing the aromatised
coffee powder. 20. An aromatised, freeze-dried sol uble coffee powder

accor di ng & cAanronialtded| fieze2h érBsd]anHcoﬂ\'E& pbwuize rwhmhowhtntwcedsnmtwadt er

to a soli: tet of 3%b § it ut ed I co | ses

at I%east g 8‘?{} dPy ?31‘!';1@ \Q%%E ngr/‘i:téz%wcégﬁ éﬁl e JEC ‘6“ ﬁ‘fﬁ?}i rpf%ﬁ?t er

i rmnene.comprises at least 0.07 ppm/dry matter beta-myrcene and at least 0.05 ppm/dry
matter limonene.

19. An aromatised, freeze-dried soluble coffee powder according claim 18, which
10 1s produced by a process according to any of claims 1 to 10, and further
comprises the process steps of
extracting soluble coffee solids from coffee grounds and concentrating the
extracted soluble coffee solid for providing a concentrated coffee extract;’
combining the concentrated coffee extract and the collected aroma
15 components for providing an aromatised extract; and
freeze-drying the aromatised extract for providing the aromatised coffee
powder.

20. ‘An’'aromatised, freeze-dried soluble coffee powder according to any of claims.

20 15 to 17, which when reconstjtuted in water to a solid content of 3% by weight of
the reconstituted beverage compnses at least 0.07 ppmfdry matter beta-myrcene -
and at least 0.05 ppm/dry matter limonene.



