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a pressure of approximately 60 to 400 bar with super- critical orliquid
[err]. Process for preparing soluble coffee with improved      The
invention further relates to a process for pre- flavour
paring soluble coffee according to the above descri- 5   bed process
wherein to separate and obtain valuable The disadvantages of many
commercially avail-    aroma constituents, roast coffee is firstly treated
with able instant coffees are undesired process-related   steam, the
remaining roast coffee then subjected to off-flavour characters, which give
the coffee a malty,  the at least two-stage aqueous extraction including
yeasty aroma character, This differentiates it dearly  treating
thesecondextractand anyfurtherextract ac- from a roast coffee brew and Is
the reason forthe re-  10  cording to the process of claim 1, the
optionally con- duced acceptance of most instant coffees by the con-
centrated extracts are combined and reacted with the sumer.
aromas and the obtained extract is freeze- or spray- Such off-flavour
substances can form during the  dried in the usual way. The process is
preferably car- preparation process of the instant coffee if the roast
ried out at a temperature of 60 to [err] and a pressure coffee used for
extraction remains in the percolator   15  of 80 to 160 bar. for too long
under increased temperatures, if suitable  It is known that, for the
removal of caffeine, aqu- precautions are not taken forthe careful
separation of  eous coffee extract solutions can be subjected to a the
aroma fraction and, in the case of downstream    [err] extraction. Thus,
EP-A-0 010 637 (Margolis) de- part-extraction stages - the so-called
secondary and  scribes a process for decaffeinating an aqueous roast
tertiary extraction - more severe extraction conditions   20  coffee
solution with supercritical carbonic acid of 450 are applied.
bar at 80 [err], the [err] extraction taking place in a There have been
many attempts to reduce or       packed column. The same effect Is
described in US- eliminate undesired flavour-impairing off-flavoursub-  A-4
341 804 (Prasad, Gottesman and Scarella), the stances. Thus, EP-A-O 151 772
(Bonne and Schwein-    decaffeination of the liquid extract taking place in
an futh) describes a process with which the off-flavour  25  extractor
provided with screen trays. US-A-4,246,291 substances of the secondary
extract are bonded to  (Prasad at al.) describes a process for
decaffeinating weakly basic ion exchangers. EP-A-O 078 618 (Ha-
aqueous coffee extracts with liquid or supercritical mall,Zanno and
Hickernell) proposes adsorption onto     [err]. EP-A-O,389,747
(Hubert)describes fluid ex- polymeric resins in order to extract the raw,
bitter and  traction with carbonic acid with the aim of decaffein- metallic
characters from instant coffee. In US-A-4 544   30   ating the aqueous
roast coffee soution, the aqueous 567 (Gottesman), the removal using coffee
oil and in  extract being added into the separation column at va-
EP-A-78121 (Turek) the removal using an edible oil    rious heights by
means of injection nozzles to the up- is recommended and according to
EP-A-O 159 754        wardly flowing compressed [err]. (Morrison)the
off-flavour substances are removed       Therefore, the process according
to the invention from the secondary extract of the instant coffee proc-
35   - insofar as the simultaneous extraction of the caf- ess by means of
steam distillation. The 95 % removal  feine is not desired - can only be
applied to the extract of furfural - allegedly an off-flavour indicator -
was  occurring during a second extraction stage because quoted as evidence
of the in the first extraction of this process.  in the first extraction
stage practically all the caffeine The disadvantage with all known
processes is         goes into solution. that the flavour quality of the
soluble coffee prepared   40   It is surprising that the off-flavour
substances in this way is still not satisfactory.                can be
removed with the aid of liquid or supercritical The aim of the invention is
to make available a  carbonic acid at high pressure. It was previously the
process for preparing a soluble coffee whereby it is  view that the
substances negatively influencing the possible to remove even more
effectively the off-fla-  flavour of the soluble coffee were those of
average vour substances some of which are present in the   45  polarity
which could be extracted with carbonic acid aqueous extracts.
only with difficulty. The fact that they can neverthe- It was found that
this aim can beachieved by em-  less be extracted with carbonic acid
indicates that ploying an extraction technique using supercritical or  they
are lipophilic substances. Using gas-chromato- liquid carbonic acid at high
pressure. The invention re-  graphic mass spectrometric analyses it was
con- lates to a process for preparing a soluble coffee   50  firmed that
products to be found as off-flavour sub- wherein for eliminating
off-flavour substances from  stances in the [err] phase include
2-hydroxy-alkyl-cy- coffee extract roast coffee is subjected to an at least
clopentene-1-one, which display strongly spicy char- two-stagne aqueous
extraction carried out under dif-  acters. ferent temperature increasing
from stage to stage   For the preparation of a high-quality soluble cof-
characterized in that the extract obtained in the sec-   55  fee in an
economic yield, it is necessary to improve ond extraction stage or part of
it and every extract ob-  the taste of coffee extracts which are obtained
for in- - tained in anadditional extraction stage are extracted  creasing
the yield and correspondingly subjected at temperatures of approximately 20
to [err] and at  over a lengthy period of time to an increased temper- 2   



3                   EP 0 489 402 B1                4 ature. This applies in
particular to the secondary and  a molecular sieve oran ion exchanger
column, forthe tertiary extracts. As previously mentioned, attempts
removal of the off-flavour substances. The regener- were made In the prior
art to remove the off-flavour  ated [err] can then be used once more for
extracting substances contained in these extracts with weakly   5
off-flavour substances from coffee extract solutions. basic ion exchangers
polymeric resin and the like.     Using this treatment I to 15 %
IC-typical, unde- The result, however, was not satisfactory. With the
sired coffee constituents, relative to the quantity of process according to
the invention, i.e. by means of  extract used, are extracted and discarded.
After this a high-pressure extraction of the secondary extractor
treatment, the raffinate obtained is virtually com- of part of the
secondary extract and of every further  10  pletely free from the
off-flavour substances. extractwith liquid or supercritical [err], the
off-flavour substances can removed very effectively, and a solu-  Example
ble coffee with virtually roast coffee quality is ob- tained.
321 secondary extractwith a solids concentration With the process according
to the invention,  15  of 5 %, which had been obtained in the usual way in
ground roast coffee is preferably firstly stripped with  the second stage
of a two-stage extraction, were ex- steam in the usual way to separate
essential aroma  tracted in a [err] pressure-extraction column (Sulzer
constituents. There follow a first and then a second  packing 13 BX) with a
diameter of d = 300 mm and a extraction of the remaining roast coffee,
which can  length/diameter ratio of 20:1 in counter-flow, with likewise be
carried out in the usual way as perthe pri-  20  [err] as extraction
agentatatemperature of [err] and or art. Aroma stripping and aqueous
extractions can,  a pressure of 120 bar for a period of 30 to 40 min. for
example, be carried out as described in EP-A-O     The off-flavour
substances were separated from 097 466, US-A-4 707 368 or EP-A-0 489 401.
the [err] by lowering the pressure to 50 bar. The pro- The extract obtained
during the second extrac-  portion of the extracted substances, relative to
the tion, which is carried out at higher temperatures than   25  quantity
of extract used, was 5 %. the first extraction, containing off-flavour
substanc-  The thus treated extract was concentrated In the es, is
completely or partly subjected to the [err] ex-  usual way in a multi-stage
evaporator to a solids con- traction according to the invention. The same
hap-  centration of 48 % and cooled to [err]. pens with the extracts
obtained in additional extrac-  Subsequently, the treated secondary extract
to- tion stages. The extraction is carried out in an extrac-  30  gether
with the primary extract and the obtained ar- tion column in counter-flow.
The coffee extract solu-  omas were further processed In the usual way by
tion containing off-flavour substances is fed into the  freeze- or
spray-drying to produce soluble coffee upper region of the column and
removed in the lower  powders. column region. Liquid or supercritical [err]
as extrac-  IC typical, undesired flavour characters were no tion agent is
fed in atthe lower end of the column. The   35  longer ascertainable.
off-flavour substances dissolve in the fluid phase and are discharged at
the upper column end with the car- bonic acid. Suitable [err] extraction
plants are descri-  Claims bed, for example, in DE-A-29 05 078, the whole
dis- closure of which is intended to be encompassed here.  40  1. Process
for preparing a soluble coffee wherein Through suitable internals (Sulzer
packing) an in-  for eliminating off-flavour substances from coffee tensive
exchange between the extraction agent [err]     extract, roast coffee is
subjected to an at least and the extract is achieved, so that the coffee
extract  two-stage aqueous extraction carried out under solution emerging
at the lower end of the column Is    different temperatures increasing from
stage to free from off-flavour substances. This solution can   45  stage
characterized in that the extract obtained in then be processed in the
known way with other part    the second extraction stage or part of it and
every fractions from the instant procedure, to produce dry  extract
obtained in an additional extraction stage powder.
are extracted at temperatures of approximately The off-flavour substances
can be separated        20 to [err] and at a pressure of approximately from
the [err] by lowering the pressure to 20 to 200   50  60 to 400 bar with
supercritical or liquid [err]. bar in a separator provided for the purpose
or by ad- sorption onto suitable adsorbents, such as, e.g., ion  2. Process
according to claim I wherein to separate exchangers, activated carbon or
molecular sieves.     and obtain valuable aroma constituents, roast The
process of extracting the off-flavour sub-     coffee is firstly treated
with steam, the remaining stances from the coffee extract solution and the
re-  55  roast coffee then subjected to the at least two- generation of the
[err] is a recycling process. By      stage aqueous extraction including
treating the means of a pump, the carbonic acid loaded with the    second
extract and any further extract according off-flavour substances is guided
over an activated-   to the process of claim 1, the optionally concen-
carbon column or other suitable column, such as e.g.  trated extracts are
combined and reacted with 3  
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ature. This applies in particular to the secondary and  a molecular sieve
oran ion exchanger column, forthe tertiary extracts. As previously
mentioned, attempts  removal of the off-flavour substances. The regener-
were made in the prior art to remove the off-flavour  ated [err] can then
be used once more for extracting substances contained in these extracts
with weakly   5   off-flavour substances from coffee extract solutions.
basic ion exchangers, polymeric resin and the like.    Using this
treatment, 1 to 15 % IC-typical, unde- The result, however, was not
satisfactory. With the  sired coffee constituents, relative to the quantity
of process according to the invention, i.e. by means of  extract used, are
extracted and discarded. After this a high-pressure extraction of
thesecondary extract or  treatment, the raffinate obtained is virtually
com- of part of the secondary extract and of every further  10  pletely
free from the off-flavour substances. extract with liquid or supercritical
[err], the off-flavour substances can removed very effectively, and a solu-
Example ble coffee with virtually roast coffee quality is ob- tained.
321 secondary extractwith a solids concentration With the process according
to the invention,  15  of 5 %, which had been obtained in the usual way in
ground roast coffee is preferably firstly stripped with  the second stage
of a two-stage extraction, were ex- steam in the usual way to separate
essential aroma  tracted in a [err] pressure-extraction column (Sulzer
constituents. There follow a first and then a second  packing 13 BX) with a
diameter of d = 300 mm and a extraction of the remaining roast coffee,
which can  length/diameter ratio of 20:1 In counter-flow, with likewise be
carried out in the usual way as per the pri-  20   [err] as extraction
agenta atmperature of [err] and or art. Aroma stripping and aqueous
extractions can,  a pressure of 120 barfor a period of 30 to 40 min. for
example, be carried out as described in EP-A-O     The off-flavour
substances were separated from 097 468, US-A-4 707 368 or EP-A-0 489 401.
the [err] by lowering the pressure to 50 bar. The pro- The extract obtained
during the second extrao-  portion of the extracted substances, relative to
the tion, which is carried out at higher temperatures than   25  quantity
of extract used, was 5 %. the first extraction, containing off-flavour
substanc-  The thus treated extractwas concentrated in the es, is
completely or partly subjected to the [err] ex-  usual way in a multi-stage
evaporatorto a solids con- traction according to the invention. The same
hap-  centration of 48% and cooled to [err]. pens with the extracts
obtained in additional extrac-  Subsequently, the treated secondary extract
to- tion stages. The extraction is carded out in an extrac- 30 gather with
the primary extract and the obtained ar- tion column in counter-flow. The
coffee extract solu-  omas were further processed in the usual way by tion
containing off-flavour substances is fed into the  freeze- or spray-drying
to produce soluble coffee upper region of the column and removed in the
lower  powders. column region. Liquid or supercritical [err] as extrac-  IC
typical, undesired flavour characters were no tion agent Is fed In at the
lower end of the column. The   35 longer ascertainable.
off-flavoursubstances dissolve in the fluid phase and are discharged at the
upper column end with the car- bonic acid. Suitable [err] extraction plants
are descri-  Claims bed, for example, in DE-A-29 05 078, the whole dis-
closure of which is intended to be encompassed here.  40  1. Process for
preparing a soluble coffee wherein Through suitable internals (Sulzer
packing) an in-  for eliminating off-flavour substances from coffee tensive
exchange between the extraction agent [err]      extract, roast coffee is
subjected to an at least and the extract is achieved, so that the coffee
extract  two-stage aqueous extraction carried out under solution emerging
at the lower end of the column is  different temperatures increasing from
stage to free from off-flavour substances. This solution can   45
stagecharacterized in that the extract obtained in then be processed In the
known way with other part     thesecond extraction stage orpart of it and
every fractions from the instant procedure, to produce dry   extract
obtained in an additional extraction stage powder.
are extracted at temperatures of approximately The off-flavour substances
can be separated        20 to [err] and at a pressure of approximately from
the [err] by lowering the pressure to 20 to 200   50  60 to 400 bar with
supercritical or liquid [err]. bar in a separator provided for the purpose
or by ad- sorption onto suitable adsorbents, such as, e.g., ion  2. Process
according to claim 1 wherein to separate exchangers, activated carbon or
molecular sieves.      and obtain valuable aroma constituents, roast The
process of extracting the off-flavour sub-    coffee is firstly treated
with steam, the remaining stances from the coffee extract solution and the
re-  55  roast coffee then subjected to the at least two- e
generation of the [err] is a recycling process. By       stage aqueous
extraction including treating the means of a pump, the carbonic acid loaded
with the     second extract and any further extract according d
off-flavour substances is guided over an activated-   to the process of
claim 1, the optionally concen- r                   carbon column or other
suitable column, such as e.g.   trated extracts are combined and reacted
with 3 



5                   EP 0 489 402 B1                6 the aromas and the
obtained extract is freeze- or  fie est soumis A une extraction aqueuse A
au spray-dried in the usual way.                      moins deux Wtades,
realis6o A diffirentes tempe- ratures augmentant de stade en stade,
caracteri- 3. Process according to claims 1 or 2, characterized   5  se en
ce que l'extraitobtenu dane le second stade in that the [err] extraction is
carried out at a tern-  d'extraction, ou une partie de celul-ci, et chaque
perature of 60 to [err].                           extrait obtbnu dans un
stade d'extraction supple- mentaire, sont extraits A des temperatures d'ap-
4. Process according to at least one of claims 1 to   proximativement 20 A
120 *C et A une pression 3, characterized in that the [err] extraction is
car-  io  d'approximativement 60 A 400 bars, avec du CO2 ried out at a
pressure of 80 to 160 bar.          supercritique ou liquide. 2. Procede
selon la revendication 1, dans loquel PatentansprOche
pour separer et obtenir des constituants d'arome 15      valable, le cafe
torrefie est d'abord traite A la va- 1. Verfahren zur Herstollung ehnes
loslichen Kaf-     peur d'eau, lo cafe torrefie restant est ensuito fees,
be! welchem man zur Entfernung von Off-      soumis A l'extraction aqueuse
A au moins deux Flavour-Substanzen aus doem  Kaffee-Extrakt        stades
incluant le traltement du second extrait et R6stkaffee einerwenigstens
zweiatufIgen was-       de tout extrait ulterieur selon le prood6 de la re-
rigen Extraktlon unterzieht, die unter unter-  20  vendication  1, les
extraits facultativement schiedlichen Temperaturen, die von Stufe zu Stu-
concentres sont combin6s et on les fait reagir K>     fe zunehmen,
durchgeflihrt wird, dadurch ge-       avec les aromes, et l'extrait obtenu
est Iyophilise kennzeichnet, dall man den In der zweiten Ex-      ou seche
par pulverisation de la maniere usuelle. traktionsstuft erhaltenen Extrakt
oder einen Tell davon und joden in einer zusitzlichen Extrakti-  25  3.
Procede selon les revendications 1 ou 2, carac- onsstufe erhaltonen
Extralkt bei Temperaturen      terise en ce que l'extraction au CO2 est
realisbe von etwa 20 blb 1200C und einem Druck von et-      A une
temperature de 60 A 90 "C. wa 60 bis 400 bar mit Oberkritischem odor
flflssi- gem CO2 extrahiort.                            4. Procede solon au
moins l'une des revendications 30      1 a 3, caracterise en ce que
l'extractbon au CO2 2. Verfahren nach Anspruch 1, bei welchem man
oet rlalisee & une pression de 80 A 160 bars. Rostkaffee zur Abtrennung und
Gewinnung von werthollen Aromabestandtolon zunachst mit Wassardampf
behandelt, den verbliebenen RMot- kaffee dann elner mindestens zweistufigen
35 wassrigen Extraktion unterzieht, sinschliel~lich der Behandlung des
zweiten Extraktes und jpdes weiteren Extraktes gemaiB dem Verfahren nach
Anspruch 1, die gegebenenfalls eingeengtbn Ex- trakte vereinigt und mit den
Aromen versetzt und  4o den orhaltenen Extrakt auf Obliche Weise gefrier-
odor sprihtrockneL 3. Verfahren nach den Ansprfuchen I odor 2. da- durch
gekennzoichnot. das man die CO2 Extrak-  4s tion bei einer Temperatur von
60 bis 90C durch- fuhrt. 4. Verfahren nach mindestens einem der Anspru- che
I bis 3, dadurch gekennzeichnet, daB man   5o die CO2Extraktion bei einem
Druck von 80 bis 160 bar durchffhrt. Revendications
55 1. Procede de preparation d'un caM soluble, dans Iequel, pour eliminer
les substances nuisant A I'arOme du caf6 de l'extrait de caM, le cafe
torr-- 4              I llllllI III~~~~~tr ial Hiltl 11 fill    


