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

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. '

The recovery of aroma from ground coffee is disclosed in US patent
3,535,118. This patent discloses a process in which roast and gronnd 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 introduced
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 fedtoa
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.

Another process for recovering aroma from roast and ground coffee is
described in international patent application WO 97/10721. In this process, the
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to condense the aroma as a frost. The frost is then recovered. 35
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ar OMA arox%a is captured during the process, some aroma components are lost;
- ~ components which would, if incorporated into instant coffee powder, improve
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 s1gmﬁcant1y la.rger amounts of
35 aroma components may be obtained from the coffee grounds than with
conventional processes. Further, since the aroma components are obtained from
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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 invention 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 new aromatised, freeze-dried soluble 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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20 index (RI) inferior to 1430 as defined on a Carbowax GC colummn (zone 1:
RIpswax < 1130 and zone 2: 1130 < RIppwax < 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 ppnm/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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general |y no e high recov -myrcene monene 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
coffee 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
quality. Further, it has been found that particular high values of these compounds
may be obtained when the aroma gas is subjected to cryogenic condensation

35
Embodiments of the invention are now described by way of example only.
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coffee grounds are heated uniformly. Any suitable means for heating the wet
coffee grounds may be used. For example, steam may be used to 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 pressurised, 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 continuous method. The batch or cyclic method
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350 preferable total time of heating and exposing the coﬁ'ee groun to the ased
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 ledto 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.



20 nmbar to about nbar 550 nmbar. OF course, it is not necessary for the
tenperature and pressure to renmain-constant and they may be allowed to

drift over Mérs: {; preferable total tine of heating and pRraPeees he
coffee grou ¥13he decreased pressure i s about 4 to about 12 m nutes.

The heating and exposure to the decreased ﬁressure causes the rel ease of
25 aroma containing gas. This gas is drawn off and collected. Once the
aroma containing gas has been collected fromthe coffee grounds, the aronm

containing gas 'SIfEt}'i@'Heﬁ?&f fd;g ﬂﬁgm%ﬁﬁ%@mﬁ%mwl s may be

carried out usi conve I Ona ue For. S strean1nay
be led to a ceﬂﬁga@ms%%sﬂvﬂ@@aﬁﬂsﬁ@am m?fﬂ?fscqas'm&
t enper at ur e 3Chighitémperanireyforexamplecatationts409@ kit abolut Bﬂ'éCaMwilloemﬂm gas

stream A te e 0 I jng to
bel ow 30C.i s r%rge?{érreaﬁae?ggg%ﬁg“{%%s%an a J&%@Bg&@b an Jg)ne
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t enperat ur e t Howek bémpdrafite;0fes eﬁﬂﬂgwmaboum’e Rrdbouy 40C topEdvide Maropsm
condenser is (c)lgcﬁlrigtce at a 35 tenperature of about -10C to about 10C, for
exanple at ab WO 01/ 13735 PCT/ EPO0O/ 08203 |If it is desired to

concentrate the arBwaremalipidremovedfoputheicandensexisystemicontainharoma stream

nmay beI subj eC}3 egbniorents waigh t 8gaa§éd ﬁrhréﬁﬁﬁs@éoffﬁ diteHet taﬁaaqgaﬁiddﬂbloﬁ%t f
exanp e abou apou S U in e conaensation O
primrily” wat éflay%gs%&?%%’mgﬁggﬂl Egnc(?fﬁ% et Fated 5 aronma conponents nmay
t hen be subj ect ed Awoma exwporeninwhichsda n@p@ﬂweanmewmmgwb«;
for exanple atdxmam%ﬂy@?aiﬁeu&mﬂ%oﬁ&ﬁém@eumnamaay shitable@ry

aroma liquid renmoved gr om [ he condenSﬁr S :?tg{?rrng)go?@ Eﬁﬁghwnents

whi ch may be SIS
be used to ar mgﬂadﬁlsumblechmﬂpmcm edin Ufhpatentso not

condensel$n t 15187926 &Aid 5,32356 23 tliedis¢lesurds bf fhivh ére xﬂccﬁpumallbyrefem

condenser for n [S are
known and have}s‘ﬁh{en re%grotfg%exﬂéﬁz’ép%@% &%"82%&%0\/\%\&/%&% pdarricul arly
sui tabl e cryodibiained, thedisdasires insthg patentss b} otheg sreagenicigroma) 82 926
and 5, 323, 623; cohﬂmﬁia 9 ben@edofor eRam leathetdlaaesthaws@aﬁmsgfwme’rhe

obt i ned 1 Z‘H*?%&L&Bsc? %@S@i‘*&&"?%%&?ﬁ%%% ﬂﬁ%ﬁ%%%%. aroma

condensef@ mayff ugeghtosremplize ¢affne axteet asecplained be
The = : the frost may 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.

After the aroma containing gas has been extracted from the coffee grounds,

25 the moist de-aromatised coffee grounds are processed. For example, the moist
: de-aromatised coffee grounds are transported to an extraction system. The
extraction 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 liquid may be




aroma collected in the cryogenic aroma condenser is in the formof a frost.
The 20 frost nay be used to aronati ze coffee extract as expl ai ned bel ow

Al ternativw lm&?e frost may be conbined with a suitabl ecgapob/gRessUbStrate
such as co ee ol an enul sion contaifning coffee oil. This aromati zed
carrier is conveni ently added to the sol'é]'bl e coffee powder finally
produced. After the aroma containing gas has been extracted fromthe coffee
grounds, 25 the noist de-aronati sed coffee grounds are processed For

exanpl e, the mmtaﬁpm'@%adee%ﬁeamemﬁeaemam%ﬁﬁ maag/
extractl on syst ) trac stem an It stem SiI nce
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maybe SLg)J ecte tto one or nore thermal so | sat1on steps e coffee
extract 3 eavPA®®he extraction systemis then concentrated as is _
conventional . So¥be efornatizedeixfreet is thenatriedinythe usual ashnner tdgrovidecanis i qui d

for wettingafdifatize ffcﬂuﬁlfé%ffﬂé baaeﬁi&eimﬁ%w g h%g}ﬁgwlgedf ora
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l'iquid 35 renoved rom th nser tem r@y t he
" concent r at ed“OWREr Etamq’? "‘P Grompa erawomsmnm i quid
may be WO 0l1parpo8és. PCT/ EPOO/ 08203 -9 concentrat ed pr| or to bei ng added to

the congent r at edpGX foiid tha gfa&s@mapsm@xgmﬁe %40 dbdut
conventi onal ure rtl C atlon rec |f|cat|on
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fromthe crydyomatogmph)aamlysleofmsuspagsmnoﬁddﬂ'_depmhs G]obﬂly rtheed 5
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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 described 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 mixer to about
150 mbar and is then shut off. Water is sprayed onto the coffee grounds until the



coffee is at least 700 parts per mllion carbon based on fresh ground
coffee. The aromati-zed, sol uble coffee powder may be reconstituted as
usual to pro“,b(i;f,lﬁsg:offee beverage. Sensory profiling of tHGI/ERSPPES
beverage conpared to a reference coffee hggerage shows that sol uble coffee
made with this process has 20 significantly nore overall and roasty
flavour, and nore reduced caramel notes typi cal of soluble coffee. The

aroma profl | e of the coffee product of the present invention has been
found to provi tkater atceunts foratnut B0% of thadombweight Steamds injestedingo thes An

e o T PEBmCSt e SuiRGBIRT thitlcolieb Brduridd Ay ﬁf“fa‘m%"?i‘?f“é?g?ﬁ?""@e
vt on o whileIBE pFeshun ih g tibHioes i sRi 200 ag’ 1B VikyRmpuhp is

F, ZAWi e | Fresimedbhas thy steanids sinsultaneously stoppidi a"hapmmilmik dec¢reaseditad t he
mxer is 5 aaf,afggtmngéa&gm RAYSRS i 36edsRgNE dH6R RE. MBSt ot e

m xer to about

then s ter s
cof f ee groundsnﬂﬁ?'iei{{l%h@ J# Meam&ts"a&eﬁ/ nts for
about 30% of t temperttare métlghtoﬁ'e‘étgmmdssxs apaia@02@. i ThHeoprbbess ibrepeatedthrdene

m xer and the r tad

pressure in th%%ﬁrﬁ?gga 5%%%%@@5@%%%52%1\6% émnk’urned
on as the steaﬂ?q@a%qué?féléﬁgﬂﬂ‘th%@ d,pkthe Jast cyg °d%€1|"%‘§31&j to 5
about 1500rbar nidnates.ne terrper ature is decreased to about 60C. After about

one mnute, the v Ot Bk midBtis dﬁc‘:ﬂ&é}fs@d% unti |
the tenperature %Poun a ain %gis 'S
repeat ed t hr eeCo ep[ Bt 47C gggdqqs tcﬁ ected andt i on of

E Ee ?/acuum p:mapalyéed for afuma oamponeits. oﬁhehntdaﬁenx&gaslpmspdmﬂm and of
m )? er a;sts g?/;wne c&ﬁe&%f‘ggg on &eq??? a?t_)(gg% E’? orgc.
The conddsed ngi}g@eﬁ'@gﬁ &9%'6“"? ?“ﬁ‘ilﬂ’r&‘ fromarh e
uncondensed gaeollectdr: anspor ted to a cryogenic aroma collector preferably
operating at aboutygd f? 'ﬂ@fb%nd'IBESn tath P3$ ﬁ"tﬁgll%‘xillﬁhn%?%ma 130C.
The aroma fr Oséari:o base Pl %'e ngrglbt?dgr ee. elollleccr?{)(g)emc aroma {8 ttonndto 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 liguid from the condenser is added to the concenirated
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
reduced caramel notes.



The aqueous aronma is found to contain 735 part per million of aroma
carbon, based on fresh ground coffee. The cryogenic aroma is found to

contain 74 E%HZ% per million of aroma carbon, based on p¢&fRgkbe@Ezesnd
cof fee. HEWREL 20 total aroma cont ai n§é809 parts per mllion of aroma

carbon, based on fresh ground coffee. noi st coffee grounds | eaving the
m xer are subjected to extraction in an extraction and concentration :
systemas is conventional. The condensed liquid fromthe condenser is added
to the concerxampld 2°5 extract and the extract is dried to soluble powder
in a spray-drying tower. The aroma frost fromthe cryogenic arom
collector is-alsg added _to the soluble powder in the usual manner. A

t easpoon of the Sseshyraifesgrpundsiaze intioduredinto A cogivabmixer andthewmixerist  85C.
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ground cof f egroundice on of the soluble powder is dissolved in 150 m of
hot water at 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

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
commercial available spray-dried and freeze dried soluble coffees. The

30 concentration of aroma volatile above soluble coffee 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 reconstifuted beverage. The equipment used for
these measurements is standard commercial available equipment which may e.g.



20 85C. The beverage is evaluated by a trained panel and is found to have a
brew I|ike flavour and -aroma with good cof feeness, acidity, body, and
r.oasti ness and uced caranmel notes. Exm|We 3 25 Sol ublperspomos2mdri ed
coffee is ppgﬁﬂ@gﬁ'as describe in exanpl e_ Solubl e freeze-dried coffee
is produced as described in‘these exanpl es“but the spray- drying step it
repl aced by freeze-drying. These sanples are conpared to commerci al
avai | abl e spray-dried and freeze dried soluble coffees. The 30
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retention |ndex ne RI DBWAX < 0, : 1130 5 .RI, DB\ 430. The
det ect or response ¥ BF‘E&%WWPH"“ H‘eé%lt Wa?‘m?t é?ﬁ’ca ive of
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aroma corrpoquG §H5-20ne 2 are mainl y indicative of nitrogen
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Soluble coffee products avaﬂable on the Japanese market compared to product of
: 20 the invention:

: ppm* zone 1 ppm* zone 2

Aroma in™ AGF (FD) 34 37

Maxim™ AGF (FD) 48 ' 5.3

Nescaf€ 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).



Sol ubl e cof fee products avail able on the Japanese nmarket conpared to
product of 20 the invention: ppnmt zone 1 ppnf zone 2 Aronma inT" AG- (FD)
34 3.7 MNoybMdAG (FD) 48 5.3 Nescafe CGold Bl endTM ( FB-T2Booods3%) 4.6 -
(100% 25 Filter drip Brew* 85 6.9 roagid. and ground suspension** 124 10.5
Freeze-dried product of the invention** 109 (287% 8.0 (174% 30 ppnt:
Atom ¢ Em ssion detection response for Carbon line at 193nm is expressed -
in ppmaccording to 4-nethylthiazole external standard neasured in simlar
conditions than coffee reconstituted solutions ** Sanpl es using sane roast

and ground cBbhuble euffddqsibiscts avaiRble ¢ thedll. K. nilrRétbonfiited BbitidRiet of the

st eochi orretrjg&g. .y relative to the corresponding instant 35 coffee

Abbr evi at i ons. lt’Fr eeze-Dried), SD (Spray-Dried), AG- (A inonmoto Ceneral
Foods Inc), and KJS (Kraft JacobopBataened). WO 01/ 23pmm*RohicRPC0/ 08203 - 13

Sol ubl escof f Rendy CaHS NoidWeKISPFB) ongghe U K. markefgqconpared to product of
the inventign: PEFM Zﬁ{]e%l}'}lo(? @ ongoz 5 Kenco Cgyie Noire' "' KIS (FD) 42
4.4 Kenco RexriSP Really J 5 ) 30Y3.6 Maxwel KJS (SD) 35 3.0
Nescafe Ori gMaxwell™ E3S(SD)' /0) 3.5 3300% Spray-B@ed product of the
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I nvention ii%é/eré)ef | ci,ent tﬁ tecover ~high volatile conpdunds from roast.
and ground e éﬂﬁ'&ﬁ# G IMVERHOR | oo onst i t ut ed beverage according to
the in¥@ntion of corresponding insta6l (223%ye 15 h&6 287%)i fi cantly hi gher

concentration of volatile conpounds eluted in zones 1 and 2, than a

Uhese vol ati e cahBtnaes ToWE HHEF 26¢ BEPsGHo RS Iy SN ELAPE RriseAver
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, sulphur
containing compounds). _ _

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

25 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).




to influence coffee aroma bal ance (e.g. aldehydes, diketones, pyrazines,

sul phur  cont ai ni ng -conpounds). 20 Conpared to commercially avail abl e
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EOl ydi net hnyl ! éaﬁtaﬂed eblim:c :?iﬂab@%ée&ﬁ}- (fidl m&gmj ngbwe ﬁ'&ﬁqﬁ'iﬁéﬁé)ukiel&ﬂts are
everage of ip Nt 4C ee. ion_Ls per n o] ar, | r

DEVAX ool unn  rErRed ) PR, on, 8t et B RIMT llrdn Cto eRhgfard

Fi sons) . 1Resul (ethydbutyrate,{).5 saistogramypemsample)Inthe quantifieatiomthe fragments 93t o
internal standgeduskd foehatifyt betanfyrcehd afill HirddHene ARd fragtidmt) 71 li§ usbe to
quantlflcatlonﬁﬁﬁg@WS are used to quantify beta-nyrcene and
agheht

| i ronene and f ed to _quantify the standard. |nstant coffees

are reconstitut ed Instepkeafiees are recgnstifuted in ayaterdp azsolidsontmnt of3% by weight
reconstituted dftheregastititelberrsgeo Headspace of saanples comgiring 5afl ofebliiticm

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



20 spiked.with internal standard in 22ml vials is enriched during 30

m nutes at 30C, and then anal yzed as descri bed above: Sol ubl e coffees

avai | abl e w9 gi/fsy3slapanese nmarket conpared to products acecTEPomNs2d30 t he

i nvention 25 ppni DM beta nyrcene ppni DM1S-nonene Aronma int"" AGF (FD)
0.001 0. 005 Maxi mh AGF (FD) 0.005 0.007 Nescaf6 Gold Bl cndTn{FD) 0.001

0. 007 Nescafe ExceI | am'" (SD) 0 002 0.003 30 Freeze-dried product of the.

i nvention O. tgf t he h{ﬂvenhon 0. %0 0.16 35 WO
01/ 13735 P nEE 8‘8 %-@o i:% a- nyrcene and
| i monene ar o %ﬁ?ﬁqr 819 nt 71 of internal

st andard Y ®te. 5 Soluble coffees avai I abl e on the UK market
conpar ed to product s of the invention ppn DM bet a- rryrcene ppn DM | i nonene

0-001 03006 TR, Ehitbes <bithle e dhe iR piaBRA° B £ Bohic® GRS o0,

0. 005 Nescdf¥entionyi nal 7n(SD) 0.001 0.003 Spray-Dried product of the
invention 0.15 0.12 Freeze- drplﬁﬂ/mﬁmm erieh € ppi/BM lififbnéné> 0. 08 15

Eﬁﬁmiﬁfﬁs%*%%ﬁef ot 71 OB ot ornar o g A

et hyl but yr atlen B@%ﬁm tests sh@Mthat two 0@806us conpounds are
speci f 1@ of Mhm&nnt(smfms accordi ng t@.ohe | nventi onpgogt a- nyr cene
(7-methyl  3-EL0Y §8fam (FD) 0.001 0.005

Nescafé Original™(SD) 0.001 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.



1; 6-octadi ene) and |inonene (1-nmethyl 4-isoprenyl cyclohexene) their
concentrations are significantly increased in the new products. The two
conpounds, %Wscene and |inonene are known to bel ong t #CTEROBR3ce

aroma (TNO data bank "Volatile c +¥6-food' ). They are both detected
in roast and ground co ﬁﬂﬂu gﬁﬂ ﬂ Fdfilter drip brew using the
met hod descri bed above!

according to specific calibration
met hod indicates that hei'r recovery in brew lies between 10 and 25% (100%
being the co determ ned in roast and ground suspension). For soluble
cof fee powders 30 according to the invention an increased recovery is found

conpared to t b qﬂ+ 7§5¥n'ﬁ§% ds.” 16-
LTty éﬁ?‘ﬁ%%ﬁ %‘f‘%f?iﬁﬁf’a. m IQ’Eegjlréocess |7f:P?%;l‘cﬁ%covéry
of aroma corrpd-héﬂ%ceﬁ?ﬁﬂml’ﬂé@g cof fee grounds, the process conprising: 5
wetting tye cof f eayéitiagihe cofféegionnds,t he coffee grounds, exposing the

coffee grounds to for providing aronma containing gas,

and capturing the h%?gﬁgﬁeﬁq@{eﬁﬂﬁ(&a 10 2. A process according to claim
1 in which the cofXpesing M@r@%ttedemaSMvss‘m@momam 3. A
process accorcﬂmﬁﬁ isdad or claim2 in which the coffee grounds are 15

heated uniformy. ess rding to any of clains 1 to 3 further
conprisin repeat M%W?ﬁw grounds to decreased pressure
fol | onedl®y heating, prior to capturing the aroma containing gas. 20 .5. A

process accor di,ngA pRocdss abctding toltldil I itewhith(the ceffos glbunds arehéitedted t o

decreased pres ur {’)éék X%q‘t?p bﬁstl ng fromabout 2 to about 10 tines. 6. A

process accor(ﬂ ? %/ g g to 3 further conprising heating the

25 coffee grounds while they are exposed to the decreased pressure. 7. A

process accor . ngA pRocdsdacediding toleldim I Heclaih Dip vaioh tibscoffee groundaaned at
15 heated uniformly.

4. A process according to any of claims 1 to 3 firther comprising repeatedly
exposing the coffee grounds to decreased pressure followed by heating, prior to
capturing the aroma containing gas.
20 _
‘5. A process according to claim 4 in which the coffee grounds are subjected to
decreased pressure followed by heating from about 2 to about 10 times.

6. A process according to any of claims 1 to 3 further comprising heating the
25 coffee grounds while they are exposed to the decreased pressure.

7. A process according to claim 6 in which the coffee grounds are maintained at
a temperature of about 70°C to about 90°C and a pressure of about 350 mbar to
about 700 mbar. :

30
8. A process according to any of claims 1 to claim 7 in which about 40% to
about 95% of the aroma components in the coffee grounds are collected in the
aroma containing gas.
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a tenperature of about 70C to about 90C and a pressure of about 350 nbar to
about 700 nbar. 30 Selmm,ﬂﬂmJIMHﬂIEI ng to any of clains 1 to claim7 in
whi ch abouyo49i8759 roma conponents i nPcE&EPeisiase gr ounds
are collected in the ‘ardma‘cohtalni'ng gps. This Sheet Has Been Repl aced |

e e tiualli. 111111 Tid ArMj 11122223352 veeer v 1l 5 PCT/ EPOUN QU03
WO 01/13735 L S -17- 9. A process according to any of clains 1 to 8 in
whi ch the aroma containing  gas contains at |east 700 parts per mllion of

aroma car bon?- bAspE@cess aceerding toranyrf claims ddo 85nwhich the aosea; containing ng t o

any of cl ai ngas cdnaifis afleidti 700 paitd pof Milliof OFRRMENEsrbor, Base@lonSfdsdd by, in a
first operat#ﬁ%ﬂp s%&gﬁctl ng the aroma containing gas to condensation at a
t enperature ﬂé’ ‘ge of about -10C to about 30C and, in a second

operation, subjecting the aroma containing gas to cryogeni ¢ condensation

at a tegperajor A ;ﬁ%cés@%écéﬂﬁ%]&%ytmfa@ﬁs 116 94 wiith S arokdaS 6t -dri ed
sol ubl e coffee ﬁ e& whi ch en ﬁeconﬁlltut din water ,to a soll cont ent
of 3.3% by V\E"é’ﬁ ceifd byin 2.5t operation, Fu i talning entration

of aroma volcondensationzt altemperafige jmthefranget dfiaboutih03C tarabout 307 anddn ahavi ng
a retention deRgRE oftraRY subjebtng théitémacoh@iiih éoap%éﬁe Berdalon
aroma conpounds, havi le?géue% &B%fol?ﬂl %Zof 11%%?55 R WAX"Igli_i 143g.bﬁ12. An
aromat i sed, ¥ 1SPP5H4 d¢ss abaut = wder according to claim11, in

whi ch 18e sum of concentration of aroma volatile is from50 to 170 ppm for

rom 4 to 20 pprg arorffibed, sedy v Blule cBHRO poRAct AR BhEF T, on i ndex of
1130:5 R D§£§¥“H%6m fer aéPﬁﬂﬁﬁ%‘é‘&Mﬁ  WrizbhOE thepponatisyted . powder
accor di ng t dererdgecopiprisesa cbnéantration gfiarond, volatile lofiat 1east50ippu fioy the pr ocess
accordi ng t GuAl¥f sontd @iniPounds havihg a BRRAtioN iHdeR RIGITRE <SA30! Bed Bf IRa/SS
steps i% 4 ppm for the sum of aroma compounds having a retention index of 1130 <

' Rlppwax < 1430.

12. An aromatised, spray-dried soluble coffee powder according to claim 11, 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 RIpgwax < 1130, and from 4
to 20 ppm for the sum of aroma compounds having a retention index of 1130 <
RlIpewax < 1430.

13. An aromatised, spray-dried soluble coffee powder according to either of
25 claims 11 and 12, 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. '

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

-
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extracting sol uble CM%@MWffee grounds and concentrating the
extracted sol uble coff ding a concentrated coffee extract;
conbi ni ng tl"@ (SYolqTel=Ty ﬁ!% IH! t and the col | ect edecaxrue/nsdos
conponent s i provi d| xthgct; and spray-drying the
aromati sed extract for prow di ng t he aromatlsed coffee powder. 14. An
aromati sed, spray-dried soluble coffee powder which when 35 reconstituted
in water to a solid content of 3% by weight of the reconstituted This
Sheet Has BeenbBeg@thge eomptlikes atlledst 0109 ppmAdiy iﬂattbibéta#’@ﬂ:&&&ﬂ&it leakt'0.0%

1111321 111 PCT/ EPOO/ 08203 * C L MS * beverage conprises at
| east 0.09 ppnPEWd#éPP *énoéta nmyrcene and at |east 0.07 ppm dry |inonene.

15. An aromatised, spray-dri ed sol ubl e cof fee powder according claim14, 5
which is produqsd B doRfafis&s spRRcdric Ssluble caffée powdbPacBordingtldith 14

further npri t he ss stesof ctln ol ub ffee.sqlids
from coffee gr 8@?\@%‘%&8\& ?P%ﬂq%f*ﬁf‘icﬁﬁd\/i“%g? 8@‘3 331)38 (f lid
for providi ng somprisestheprecessstepsofextract; conbining the concentrated

coffee extract andekfpfitn %‘&ﬁﬂé@oﬁ&@&@1m%ﬁéwrﬂr&ﬁhﬁﬁ&
5

aromati sed extract ra he ar.omati s xtyactk, for d| ng
the aromati sed%ﬁ“ftﬁ‘gso tid ggé’ﬂ W%f{ ol e

cof f ee powder. accconibining thesmoncaiitratéd coffemextract and thelchllectedcdromtac n
reconsti tyg ed k:Bm &{tsi' nﬁzﬁm aﬁgm,ﬁgﬁseggxﬁa(egbyndv\el ght of the

reconstituted bev ses” at mat t er, bet a_. nmyrcene
and at |east O. 07 or?ﬁﬁ ;'actfgrplp n';i? prompti SF&&@?'@edn ed

sol ubl e coffeeppwdder Whl ch when 20 reconstituted in water to a solid
content of 3.3% by wei ght of t he reconstitut ed beverage conprises a

concentration aroma Vo). Ie of a m,for th

conpounds havi % ego%ogggwggoacgprﬁggz?aqyﬁsm f or
the sum ds. conplauuslsl m\ts,rwhmhr\vhmconsﬂtmémmmleesoliﬂldbﬂtm(of:'»%bgo 25
18. An aromati %&ht%fﬁ&zﬁhoﬂgﬁtﬂéd%%he i8€s QQWOrW%ﬂ&r%m

17, in which the conc at 0 ona tllelsf o 420 m
for the sum Mmyrcene an ttieas{8lb7ppn?fdryma¥ter imonene pp

17. An aromatised, freeze-dried 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 RIpgwax < 1130, and at least 7 ppm
for the sum of compounds having a retention index of 1130 < Rlpgwax < 1430.

25 18. An aromatised, freezer-dried soluble coffee powder according to claim 17,
in which the concentration of aroma volatile is from 105 to 420 ppm for the sum
of compounds having a retention index RIppwax < 1130, and from 8 to 33 ppm
for the sum of compounds having a retention index of 1130 < Rlpgwax < 1430.

30 19. An aromatised, freeze-dried soluble coffee powder according to either of
claims 17 and 18, 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;
35 combining the concentrated coffee extract and the collected aroma
components for providing an aromatised extract; and

This Sheet Has Been Replaced .




of conpounds havi ng RI DDWAX < 1130, and from8 to 33 ppm
for the sumof conpo m&mﬂg B %ntion i ndex of=1180 < RI DBWAX ¢
1430. 30 ed soluble coffee p ording to
ei t her of 1‘%& Qﬁé‘g 17 and 18, which is pri)guced by a process g@corgl ng to

any of clainms 1 to 10, and further conprises the process steps of
extracting soluble coffee solids fromcoffee grounds and concentrating thes
extracted sol uble coffee solid for providing a concentrated coffee extract;
35 conbi ni ng theﬁeezeedminmlﬂledrmniﬁsed extrbctfor peoviding@he fonaftised caffeE®
conponents fgpwaeovi ding an aromati sed extract; and This Sheet Has Been
Repl aced. 11 1111111111111111111111 WD 01/ 13735 PCT/ EPOQ 08203 - 19
freeze-drying the aromati sed extract for providing the aromati sed coffee

powder. 20. 20. Anarmhatised, fritezedriedkoleble voffeb po mmwmwsﬁm@en
reconst ist ut egx water'td'3! ?Jh& Cofiterif ogch‘fogéfv@%xg‘g{] y constitited bgy%rag?,r cene

reconsti tut ed beverage r| ses vet

and at | easthmBBseﬁm% W?O rb@ta-myrcm mdoataleasthOSTppnm’zleydrl ed
sol ubl e cof f matteckiwefiefgccor di ng cl aim 20, which 10 is produced by a
process according to any of clains 1 to 10, and further conprises the
process steps of extractl sol ubl e coffee solids from coffee grounds and

concent r at i n$l-tMb 8 iselubls caffeepawder fapcording dlainm 30 awhich
concenfl0at edis(p@édwedbytar;ﬁaéessaeéuf&iﬂgltaan&fwmqrtbfmtEﬁdﬁﬂiﬁ e extract and
the coll ecteg, H?I&%g %ﬁ &?gto? for providing an aromati sed extract; and
freeze-drying e aro |se act for providing the aromati sed coffee
powder. 22. An g:%0juble ceffpe selidsfomsofier grewids end soncentratingtheli ng t o
any of clai rm:traaedkil\ib!ed&'fed/ﬂailﬂffoﬁ\ﬁﬁhdlﬂ atohténtiatsll ¢dtfadfact;0 a sol id

content of 3% )éumpilgh ggﬁi i era rises at |east
0.07 p dry matter cene an % ‘gf‘q@%@%ﬁf‘@ tter
| i nonefr. 7@ gromatised extract; and
freeze-drying the aromatised extract for provxdmg the aromatised coffee '
powder.

22. An aromatised, freeze-dried soluble coffee powder according to any of claims
20 17 to 19, 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
and at least 0.05 ppm/dry matter limonene.

This Sheet Has Been Replaced '




