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No. 3,224,879 to DiNardo et al., either alkaline or acid hydrolysis is
carried out directly in the extrac- TECHNICAL FIELD
tion train on coffee grounds that have been at least atmospherically
extracted. Hydrolysis directly in The present invention relates to a method
of   5   the extraction train eliminates the separate hydroly- solubilizing
a partially extracted roasted and ground  sis step of the prior art
processes and provides for coffee. More particularly, the invention
involves   adsorption of the alkaline or acid catalyst in the hydrolyzing
partially extracted roasted and ground  mass of spent coffee grounds.
coffee in a fixed bed reactor or a series of fixed      More recently,
Fulger et al. in U.S. Pat. No. bed reactors without the introduction of an
acid  io  4,508,745 disclose a method for hydrolyzing a cof- catalyst. The
hydrolysate thus obtained is useful for  fee extraction residue material to
produce mannan example in combination with an aqueous extract of
oligomers from  DP 1 to DP 10 by preparing a roasted coffee for increasing
the soluble coffee    slurry of spent grounds at a concentration of 5% to
solids content.                                     60% by weight,
adjusting the pH to about 0.5 to 15  4.0, and reacting the slurry at a
temperature of BACKGROUND ART
160[err]C to 260[err]C for 6 seconds to 60 seconds. According to Fulger et
al., the aforesaid method In the soluble coffee art there has been a great
can achieve a soluble yield increase on the order deal of emphasis upon
maximizing the soluble        of 30% by weight from a coffee extraction
residue solids yield from roasted and ground coffee, most  20   material,
said residue material having been partly notably by varying percolation
conditions. Early on  extracted, as for example the spent grounds from a in
the development of instant coffee, in the pre-   commercial percolation
system that have been at- World War II period, solubles were leached out of
mospherically  extracted  and  partly  thermally roasted and ground coffee
with boiling water to     hydrolyzed. yield less than a 25% soluble solids
yield. Morgan-  25  However, in some instances it may be un- thaler in U.S.
Patent No. 2,324,526 utilized tem-   desirable or impractical to employ an
acid-cata- peratures of from 320 to 347 [err] F to achieve 27      lyzed
reaction to achieve an increased soluble percent solubles. Sivitz and
Desrosier in "Coffee   yield. Thus, it is an object of the present
invention Technology," Avi Publishing Company, Inc., 1979,    to provide a
method for treating roasted and set forth the state of the art for solubles
yield at  30  ground coffee in the absence of an acid catalyst to page 366.
Therein, it is stated that overall soluble  achieve an increased soluble
yield. coffee yields from roasted and ground coffee are        It is a
further object of the invention that the about 40 to 50 percent and that
higher yields "are  method be efficient and that the soluble solids not
feasible in the percolator without causing com-  generated by the method be
of an acceptable pression of grounds, reducing flow rates...and oth-   35
flavor quality. erwise jeopardizing productivity and quality," the quality
of the soluble coffee already being jeopar-  SUMMARY OF THE INVENTION dized
at the upper end of this yield range by the generation of tars and other
objectionable flavors.    It has now been found that the objects of the In
view of the recognized limitations on percolation,  40  invention are met
by a method of treating partially attention has been focused on other
methods for     extracted roasted and ground coffee in a fixed bed
increasing soluble coffee yields.                   reactor, or a series of
fixed bed reactors. According Acid-catalyzed hydrolysis of partially
extracted  to the invention, roasted and ground coffee is fed coffee
grounds to obtain an increased solids yield  to a fixed bed reactor, said
coffee having been has been examined as one means for increasing   45
subjected to a partial extraction wherein a percent- soluble solids yield.
For example, U.S. Pat. No.    age of the arabinogalactan, preferably a
majority of 2,573,406 to Clough et al. discloses a process for  the
arabinogalactan, originally present in the roast- producing a soluble
coffee which involves atmo-     ed and ground coffee has been removed. Said
spherically extracting about 20% of the weight of   partially extracted
roasted and ground coffee is the coffee, hydrolyzing a portion of the
grounds in  50  then subjected to water extraction at a temperature a
suspension of about 1% sulphuric acid at 100 C    of 177 [err] C (350 F) to
260 [err] C (500 F) at a weight for about one hour, adjusting the pH of the
ratio of greater than about 6:1 water to grounds and hydrolysate, filtering
the hydrolysate, combining   preferably from 8:1 to 12:1 water to grounds.
Ac- the same with the atmospheric extract and drying    cording to the
invention, an incremental soluble the combined extract. In another, similar
process   55  solids yield is accomplished such that a total solu-
described in U.S. Pat. No. 2,687,355 to Benner et   ble solids yield of 55%
to 68%  by weight is al., phosphoric acid is used in place of sulphuric
achieved from the roasted and ground coffee. 



acid. In still another process, disclosed In U.S. Pat. 2    3
EP0  366 837 B1                    4 DETAILED DESCRIPTION OF THE INVENTION
minimizing the degradation after generation of solu- ble coffee solids to
intermediate soluble coffee Before proceeding to a detailed description of
solids and therefrom  to insoluble coffee solids. the invention, it is
necessary to define some rel-  Whereas the degradation to intermediate
soluble evant terms:                                    5   coffee solids
does not reduce the soluble yield in "Mannan" as used herein refers broadly
to any    itself, it has been found that as the relative level of
polysaccharide d-mannose which is an aldohexose     intermediate soluble
solids increases, a negative and an isomer of d-glucose, differing only by
hav-  effect on coffee flavor results. The method of the ing the opposite
spatial arrangement of the         present invention is effective, however,
to achieve a hydroxyl group nearest the carbonyl. The mannan   10  soluble
yield of greater than 55% by weight with a found in the coffee extraction
residue material may  minimal degradation of generated soluble solids to
have up to 40 d-mannose units in the polysaccha-    intermediate and
insoluble coffee solids. ride.
Partially extracted roasted and ground coffees "Partially extracted roasted
and ground coffee"  which are suitable for use as a feed material for the
is intended to mean a roasted and ground coffee   15   method of the
present invention may be obtained material that has been partly extracted,
as for ex-  by any method which is known in the art. For ample,
atmospherically extracted. Generally, ex-    example, soluble solids
extraction in an extraction traction under atmospheric conditions removes
battery such that a percentage, and preferably a caramel and browning
products, native flavor com-   majority, of the arabinogalactan is
extracted from a ponents of roasted and ground coffee, caffeine,  20
roasted and ground coffee is suitable. Moreover, trigonelline,
chlorogenic   acid,   ash,   ar-    soluble solids extraction in an
extraction battery abinose,protein and coffee acids. A "partially ex-  such
that a percentage of the mannans, generally tracted roasted and ground
coffee" may also have    from one third to one half of the mannans
initially had a percentage of the arabinogalactan extracted   present, is
extracted is effective to produce a par- and preferably a majority of the
arabinogalactan   25  tially extracted roasted and ground coffee. extracted
therefrom. Moreover, a "partially extract-    Other suitable methods exist
for generating a ed roasted and ground coffee" is intended also to
partially extracted roasted and ground coffee for include a roasted and
ground coffee that has been   use in the present invention. For example,
roasted hydrolyzed to the extent that a percentage of the   and ground
coffee may be extracted in a vessel by mannans contained therein have been
hydrolyzed   30  slurrying said coffee with water at a temperature along
with the hydrolysis of galactose, arabinose,  and pressure and for a period
of time effective to proteins and other thermal condensation products.
form a partially extracted roasted and ground cof- It is contemplated that
a roasted and ground coffee  fee. Similarly, roasted and ground coffee may
be that is about one third to one half mannan depleted  placed in a reactor
and water passed through the is a "partially extracted roasted and ground
cof-  35  reactor at a temperature and pressure and for a fee." This may be
accomplished for example, by a    period of time effective to produce a
partially ex- limited thermal hydrolysis.                         tracted
roasted and ground coffee. The present invention relates to a method for
According to the invention, partially extracted hydrolyzing partially
extracted roasted and ground  roasted and ground coffee is placed in a
fixed bed coffee in a manner which is effective to generate  40  reactor,
or a series of fixed bed reactors. The fixed coffee solids which are of
acceptable quality and to  bed reactor design is not critical to the
invention minimize the degradation of said solids after gen-  provided the
reactor is able to withstand the tem- eration. Contrary to the teachings of
the prior art,  perature and pressure conditions described herein
particularly the Sivitz and Desrosier text, soluble  below. Design of the
reactor is considered to be solids yields of greater than 55% by weight,
based   45   well within the ordinary skill of one in the art on the
starting roasted and ground coffee, may be   employing recognized
engineering principles. It is accomplished according to the invention in a
fixed  to be recognized, however, that variations in reac- bed reactor with
minimum loss of soluble solids     tor design impact such operating
parameters as after generation.                                   draw off
factor, as described hereinafter. A percola- According to the invention, it
has been found   50  tion columns from a commercial extraction battery that
soluble coffee solids generated by thermal     is an example of a fixed bed
reactor which is hydrolysis are susceptible to a series of degrada-
suitable for use in the invention. Preferably, 2 to 3 



tion products. Initially, soluble coffee solids may  fixed bed reactors are
employed in series, but the degrade to form what may be termed intermediate
number of reactors is also not critical. soluble coffee solids such as
hydroxymethyl fur-  55    Water is fed to a fixed bed reactor containing
fural. Thereafter, a further degradation to volatile  partially extracted
roasted and ground coffee either acids and/or insoluble coffee solids may
occur. The  at the top or at the bottom of said reactor. Typically present
invention has been found to be effective in  the water is fed to the top of
the reactor and flows 3    5                 EP 0 366 837 B1
6 downwardly through the coffee. In a case where      invention.
Superficial velocity as described herein more than one reactor is being
used, the aqueous    defines the velocity of the aqueous medium stream
containing coffee solids which exits the    through an empty column. The
superficial velocity bottom of the first reactor, hereinafter referred to
as  will vary depending on the geometry of the reactor extract", is then
fed to a second reactor, typically   5   or reactors employed. However, a
superficial ve- at the top of said reactor, and so on until the
locity such that the desired relationship between extract exits the last
reactor in the series. The   extract residence time and grounds residence
time temperature of the water as it enters the first col-  is accomplished
is essential to the objects of the umn is critical to the operation of the
invention and  invention. If a superficial velocity is too low for a is
generally 193 [err] C (380 F) to 232[err] C (450 F) and   10  given reactor
geometry, the extract residence time typically 202 C (395 F) to 218[err]C
(425 F). The       will be too high and an unacceptable level of solu-
pressure within the reactor or reactors is main-    ble solids degradation
will result. However, if a tained such that the water within the vessel
does   superficial velocity is too high for a given reactor not flash at
the system temperature. This is typi-  geometry, the extract residence time
may be so cally accomplished by throttling the exit flow so as   15  short
that a draw off factor well outside the pre- to maintain the pressure
within the reactor as de-  ferred range of 8 to 10 will be necessary to
achieve sired.                                              the desired
soluble yield of greater than 55% by It has been found that the
relationship between  weight. Furthermore, bed instability or bed com- the
residence time of the coffee grounds and the    pression will result from
too high a superficial ve- residence time of the extract within the
reactors is  20  locity. Whereas extremely high superficial veloci-
critical to accomplishing the objects of the inven-  ties may be effective
to achieve the objects of the tion. It has been found that the extract
residence  invention at very high draw off factors, such an time must be
significantly less than the grounds    operation is relatively inefficient
because the ex- residence time to avoid an unacceptable level of    tract
which exits the system is at a very low con- soluble solids degradation to
intermediate soluble  25  centration and requires a high level of
evaporation coffee solids and/or volatile acids and thenceforth  to
increase the concentration to a useful level. to insoluble coffee solids.
In conventional percola-  Superficial velocity will range from  .50 to 1.50
tion, the grounds residence time is 225 to 275      dependent upon reactor
geometry. Suitably, the minutes for a typical six column operation. About
reactor will have a length to diameter ratio of from 80% of that residence
time is under high tempera-  30  2:1 to 20:1. ture, thermal hydrolysis
conditions. According to       The extract which exits the final reactor of
the the present invention, the grounds residence time   series may be dried
to form a coffee powder. is 30 to 120 minutes. By contrast, the extract
Alternatively, the extract may be added to another residence time is only
about 7 to about 45 minutes,  coffee extract, as for example the coffee
extract preferably about 30 to about 40 minutes. This short  35   which is
produced when partially extracting roasted extract residence time,
particularly as compared to  and ground coffee to form a partially
extracted the grounds residence time, has been found to be    roasted and
ground coffee. In any case, the extract critical to producing a coffee
extract which contains  produced according to the invention contains solu-
coffee solids of a desirable flavor while simulta-  ble solids of an
acceptable flavor and aroma char- neously achieving the desired soluble
yield.   40  acter and contains an acceptable level of volatile The ratio
of water or extract to coffee grounds,  acids, intermediate solids and
insoluble coffee typically referred to as the draw off factor, is also
solids. critical to the invention. A draw off factor is cal- culated by
dividing the total weight of coffee ex-  EXAMPLE 1 tract produced from a
given amount of coffee by   45 the weight of said coffee. According to the
inven-      Roasted and ground robusta coffee was par- tion, a draw off
factor of greater than about 6 and  tially extracted in an extraction
battery according to 



preferably 8 to 10 is necessary to achieve the      the following method.
Fresh roasted and ground objects of the invention, particularly to achieve
a  coffee was loaded into an extraction column and soluble solids yield of
55%  to 70%  by weight  50  the column was added to the end of the
extraction based on the original roasted and ground coffee.    battery such
that it was the freshest column on The soluble yield is dependent to some
degree on    line. The extraction battery comprised five columns the blend
of coffees being extracted. As is known   on line at any given time with
extraction water in the art, Robusta coffees are more easily ex-     being
fed to the most spent column at a tempera- tracted than Arabica coffees,
for example.      55  ture of about 177[=err] C (350 F). The water passed
The superficial velocity of the aqueous medium   upwardly through the most
spent column and then as it flows through the coffee grounds in the reac-
the second most spent column until it reached the tor is also critical to
achieving the objects of the  freshest column and finally exited as coffee
extract. 4    7                EP 0366837 B1                      8 After a
period of about 50 minutes the first or most  the second extraction column
in the series at a spent column was removed from the extraction
temperature of about 204[err]C (400[err]F). The total battery and a new
fresh column was added at the   extract residence time in the two column
series end of the battery. This procedure was repeated   was about 27
minutes. After about 42 minutes, the with fresh columns being added and
most spent   5   more spent column was removed from the series columns
being removed from the extraction bat-    and a new second extraction
column containing tery. The roasted and ground coffee in the spent
partially extracted roasted and ground coffee was column after it was
removed from the extraction   added to the series. Thus, the initial second
extrac- battery was found to be partially extracted roast  tion column
became the first or more spent column and ground coffee. A majority of the
arabinogalac-  10  in the series. This procedure was then repeated tan had
been extracted from the roasted and       every 42 minutes. The total
residence time for the ground coffee and about 40% of the mannan had
partially extracted roasted and ground coffee was been extracted therefrom.
A soluble solids yield of  about 84 minutes. A total draw off factor of
about 8 about 53% by weight was effected in the extraction  was effected.
battery.                                     15      The partially
extracted roasted and ground cof- The partially extracted roasted and
ground cof-  fee which was hydrolyzed in the two column series fee was fed
to an extraction column with a length  was found to be substantially mannan
depleted, to diameter ratio of 2:1. Water was fed as an     containing only
atout 10% of the mannan originally extracting stream to the top of said
extraction col-  present in the roasted and ground coffee. An in- umn at a
temperature of atout 204[err]C (400[er]F). The  20  cremental soluble
solids yield of about 31% by weight ratio of extracting stream to original
roasted  weight was thus accomplished, giving a total solu- and ground
coffee was about 10:1, which cor-      ble solids yield of about 62% by
weight from the responds to a draw off factor of 10. The residence
original roasted and ground coffee. The extract time of the partially
extracted roasted and ground  produced in said two column series was found
to coffee in the extraction column was about 60 min-  25  be of an
acceptable flavor quality. Said extract was utes and the residence time of
the extracting     evaporated to a concentration of about 55% and stream
was about 15 minutes. The extracting      combined with the first
extraction, the combination stream exited said extraction column with a
soluble  was concentrated, and then dried to form a soluble solids
concentration of about 1%.                 coffee product. The coffee
product was tested by a The partially extracted roasted and ground cof-  30
panel of experts and found to be of acceptable fee which was hydrolyzed in
the extraction column  flavor quality. of the present invention was found
to be substan- tially mannan depleted. Said hydrolyzed roasted   Claims and
ground coffee contained atout 10% of the mannan originally present in the
roasted and   35  1. A method of solubilizing a partially extracted ground
coffee. An incremental soluble solids yield   roasted and ground coffee
which comprises: of about 10% by weight was accomplished in the
contacting said partially extracted roasted extraction column of the
present invention. Thus,    and ground coffee with water at a temperature
the total soluble solids yield accomplished was      of 193[err] C (380 F)
to 232[err] C (450 F) in a fixed about 63% by weight based on the original
roasted   40  bed reactor for a period of time such that the and ground
coffee. Said extract was evaporated to    coffee residence time in the
reactor is 30 min- a concentration of about 25% by weight and added
utes to 120 minutes and the water residence 



back to the coffee extract produced in the extrac-   time in the reactor is
7 minutes to 45 minutes, tion battery, said combination was concentrated
said contact being effective to achieve hy- and dried to form a soluble
coffee product. The  45  drolysis of said partially extracted roasted and
resultant coffee was tested by a panel of experts    ground coffee and
effective to remove at least and found to be of acceptable flavor quality.
50% of the mannan fraction, and effective to achieve a soluble solids yield
of 55% to 68% EXAMPLE 2                                            by
weight based on roasted and ground coffee 50      and to minimize the
degradation of soluble Partially extracted roasted and ground coffee
coffee solids generated by hydrolysis. was loaded into two extraction
columns, each col- umn having a 10 inch diameter and a length of     2. The
method of claim 1 wherein said partially 16.5 feet. Water was fed to the
top of the first or  extracted roasted and ground coffee is pro- more spent
column at a temperature of 210[err]C   55     duced by extracting roasted
and ground coffee (410 F). The water passed downwardly through         in
an extraction battery. the partially extracted roasted and ground coffee,
exited the bottom, and then was fed to the top of  3. The method of claim 1
wherein said partially 5    7                 EP 0 366 837 B1
8 * C   L  M   S* After a period of about 50 minutes the first or most  the
second extraction column in the series at a spent column was removed from
the extraction      temperature of about 204[err]C (400[err]F). The total
battery and a new fresh column was added at the   extract residence time in
the two column series end of the battery. This procedure was repeated   was
about 27 minutes. After about 42 minutes, the with fresh columns being
added and most spent   5   more spent column was removed from the series
columns being removed from the extraction bat-    and a new second
extraction column containing tery. The roasted and ground coffee in the
spent   partially extracted roasted and ground coffee was column after it
was removed from the extraction    added to the series. Thus, the initial
second extrac- battery was found to be partially extracted roast  tion
column became the first or more spent column and ground coffee. A majority
of the arabinogalac-  10  in the series. This procedure was then repeated
tan had been extracted from the roasted and        every 42 minutes. The
total residence time for the ground coffee and about 40% of the mannan had
partially extracted roasted and ground coffee was been extracted therefrom.
A soluble solids yield of  about 84 minutes. A total draw off factor of
about 8 about 53% by weight was effected in the extraction  was effected.
battery.                                      15      The partially
extracted roasted and ground cof- The partially extracted roasted and
ground cof-  fee which was hydrolyzed in the two column series fee was fed
to an extraction column with a length  was found to be substantially mannan
depleted, to diameter ratio of 2:1. Water was fed as an     containing only
atout 10% of the mannan originally extracting stream to the top of said
extraction col-  present in the roasted and ground coffee. An in- umn at a
temperature of atout 204[err]C (400 F). The   20  cremental soluble solids
yield of about 31% by weight ratio of extracting stream to original roasted
weight was thus accomplished, giving a total solu- and ground coffee was
about 10:1, which cor-       ble solids yield of about 62% by weight from
the responds to a draw off factor of 10. The residence  original roasted
and ground coffee. The extract time of the partially extracted roasted and
ground  produced in said two column series was found to coffee in the
extraction column was about 60 min-  25  be of an acceptable flavor
quality. Said extract was utes and the residence time of the extracting
evaporated to a concentration of about 55% and stream  was about 15
minutes. The extracting      combined with the first extraction, the
combination stream exited said extraction column with a soluble  was
concentrated, and then dried to form a soluble solids concentration of
about 1%.                  coffee product. The coffee product was tested by
a The partially extracted roasted and ground cof-  30  panel of experts and
found to be of acceptable fee which was hydrolyzed in the extraction column
flavor quality. of the present invention was found to be substan- tially
mannan depleted. Said hydrolyzed roasted    Claims and ground coffee
contained atout 10% of the mannan originally present in the roasted and
35  1. A method of solubilizing a partially extracted ground coffee. An
incremental soluble solids yield    roasted and ground coffee which
comprises: 



of about 10% by weight was accomplished in the            contacting said
partially extracted roasted extraction column of the present invention.
Thus,     and ground coffee with water at a temperature the total soluble
solids yield accomplished was       of 193 [err] C (380 [err] F) to 232
[err] C (450 F) in a fixed about 63% by weight based on the original
roasted   40  bed reactor for a period of time such that the and ground
coffee. Said extract was evaporated to     coffee residence time in the
reactor is 30 min- a concentration of about 25% by weight and added
utes to 120 minutes and the water residence back to the coffee extract
produced in the extrac-    time in the reactor is 7 minutes to 45 minutes,
tion battery, said combination was concentrated          said contact being
effective to achieve hy- and dried to form a soluble coffee product. The
45  drolysis of said partially extracted roasted and resultant coffee was
tested by a panel of experts     ground coffee and effective to remove at
least and found to be of acceptable flavor quality.         50% of the
mannan fraction, and effective to achieve a soluble solids yield of 55% to
68% EXAMPLE 2                                             by weight based
on roasted and ground coffee 50      and to minimize the degradation of
soluble Partially extracted roasted and ground coffee      coffee solids
generated by hydrolysis. was loaded into two extraction columns, each col-
umn having a 10 inch diameter and a length of     2. The method of claim 1
wherein said partially 16.5 feet. Water was fed to the top of the first or
extracted roasted and ground coffee is pro- more spent column at a
temperature of 210[err]C   55      duced by extracting roasted and ground
coffee (410 F). The water passed downwardly through          in an
extraction battery. the partially extracted roasted and ground coffee,
exited the bottom, and then was fed to the top of  3. The method of claim 1
wherein said partially 5    9                 EP 0 366 837 B1
10      C    L     M     S extracted roasted and ground coffee has been
Versetzen des teilweise extrahierten ger6ste- subject to atmospheric
extraction, and has ex-    ten und gemahlenen Kaffees mit Wasser mit
tracted native flavor components of roasted       einer  Temperatur  von
zwischen  193 C and  ground  coffee, caffiene, trigonelline,      (380' F)
und 232' C (450 F) in einem Festbet- chlorogenic acid, ash, arabinose,
protein, cof-   5  treaktor fUr eine so lange Zeitdauer, daB die K-v   fee
acids and caramel and browing products.        Verweildauer des Kaffees in
dem Reaktor 30 bis 120 Min und die Verveildauer des Was- 4. The method of
claim 2 wherein from said par-       sers in dem Reaktor 7 bis 45 Min
betragt, so tially extracted roasted and ground coffee has    daB been
extracted from one third to one half of  io  die Versetzung eine Hydrolyse
des teilweise the mannan originally present in the roasted
extrahierten gerosteten und gemahlenen Kaffe- and ground coffee.
es bewirkt, eine Entfernung von mindestens 50% der Mannan-Fraktion erreicht
und eine 5. The method of claim 1 wherein said contact is      Ausbeute von
ldslichen festen Stoffen at a temperature of 204 * C (400' F) to 216- C
i1  von zwischen 55 und 68 Gew.% auf der Basis (420- F).
des ger6steten und gemahlenen Kaffees erzielt wird, wobei der Abbau von
durch die Hydroly- 6. The method of claim 1 wherein the contact is       se
erzeugten l6slichen Kaffee-Feststoffen mini- effective to achieve a soluble
solids yield of    miert wird. 58% to 65% -by weight based on roasted and
20 '-'    ground coffee.                                 2. Verfahren nach
Anspruch 1, dadurch gekennzeichnet, daB der teilweise ex- 7. The method of
claim 1 wherein said fixed bed       trahierte gerostete und gemahlene
Kaffee reactor is replaced by a series of fixed bed      durch Extraktion
von gertsteten und gemahle- reactors.                                 25
nen Kaffe in einer Extraktionsbatterie erzeugt wird. &  The method of claim
5 wherein said series of fixed bed reactors is two fixed bed reactors.  &
Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB der teilweise ex- 9.
The method of claim 6 wherein the water fed   30  trahierte ger6stete und
gemahlene Kaffee einer to the second fixed bed reactor and then the
atmospharischen Extraktion ausgesetzt wird 



first fixed bed reactor and wherein the water is  und extrahierte
natUrliche Aromastoffe von ge- at a temperature of 212- C (415 F) to 218' C
rdstetem  und gemahlenen Kaffee, Koffeine, (425' F) in the second reactor
and temperature    Trigonelline, Chlorogensaure, Asche (Esche), of 202 C
(395'F) to 207-C (405'F) in the   35     Arabinose, Protein, Kaffeesauren
und Karamel first reactor.                                    sowie
Braunungsprodukte aufweist. 10. The method of claim 1 wherein the ratio of
4. Verfahren nach Anspruch 2, extract to coffee, the draw off factor, is at
least  dadurch gekennzeichnet, daB aus dem teilwei- K>    6.
40      se extrahierten gerosteten und gemahlenen Kaffee zwischen einem
Drittel und der Hilfte 11. The method of claim 1 wherein the draw off
des ursprOnglich in dem gerosteten und ge- factor is from 8 to 10.
mahlenen Kaffee vorhandenen Mannans extra- hiert wird. 12. The method of
Claim 1 wherein at least 75%   45 of the mannan fraction is removed during
hy-   5. Verfahren nach Anspruch 1, drolysis.
dadurch gekennzeichnet, daBl die Versetzung bei einer Temperatur im Bereich
zwischen 13. The method of Claim 1 wherein at least 90%        204 * C
(400' F) und 216 * C (420 ' F) erfolgt. of the mannan fraction is removed
during hy-  50 drolysis.                                      6. Verfahren
nach Anspruch 1, dadurch gekennzeichnet, daB durch die Verset-
PatentansprUche                                       zung ein Gewinn
lsbarer fester Stoffe von zwischen 58 und 65 Gew.% auf der Basis des 1.
Verfahren zum L6slichmachen eines teilweise  55    gerosteten und
gemahlenen Kaffees erzielt extrahierten gerbsteten und gemahlenen Kaffe-
wird. es, gekennzeichnet durch:                          7. Verfahren nach
Anspruch 1, 6    ;  11             EP 0 366 837 B1                    12
111111) 1111111! liii! 11111 dadurch gakennzeichnet, dalB anstelle sines
duits par hydrolyse. Festbettreaktors eine Seria von Festbettreakto- ren
eingesetzt wird.                           2. Le procedd selon la
revendication 1, dans le- quel ledit cafe grilie et moulu partiellement &
Verfahren nach Anspruch 5,                  5       extrait est produit par
extraction de caM grille dadurch gokennzeichnet, dalB die Serie von
et moulu dans une batterin d'extraction. Festbettreaktoren durch zwei
Festbettreaktoren gebildet wird.                                 3. Le
procedd selon la revendication 1, dans le- quel ledit cafe griIle et moulu
partiellement 9. Verfahren nach Anspruch 6,                 10
extrait a ete soumis & I'extraction atmospheri- dadurch gokennzeichnot,
dalB das Wasser zu-        quo qui en a extrait les constituants aromati-
nachst zu dom  zweiten Festbettreaktor und         ques natifs du cafe
grilil et moulu, la cafeine, dann zu dom  ersten Festbottreaktor gefthrt
la trigonelline, l'acide chlorogenique, les con- wird und in dom zweiten
Reaktor oine Tempe-        dres, I'arabinose, les protdines, les acides du
ratur von zwischen 212 0 C (415' F) und 218- C   15  cafe et les caramels
et les produits de brunis- (425' F) und in dem ersten Reaktor oine Tom-
sement. peratur von zwischen 2020 C (395 'F) und 2070C (405' F) aufweist.
4. Le procdd6 selon la revendication 2, dans le- quel on a extrait dudit
cafM grilie et moulu 10. Verfahren nach Anspruch 1,                20
partiellement extrait de un tiers a la moiti4 du dadurch gekennzeichnet,
daB das Verhaltnis         mannane initialement pr6sent dans le cafe gril-
von Extrakt zu Kaffee (draw-off Faktor) minde-    16 et moulu. stens 6 ist.
6. Le procedd selon la revendication 1, dans le- 11. Verfahren nach
Anspruch 1,                25       quel ladite miso en contact s'effectue
a une dadurch gokennzeichnot, daB der draw-off Fak-      temperature de 204
C (400' F) & 2160C tor zwischen 8 und 10 liegt.                       (420
- F). 



12. Verfahron nach Anspruch 1,                     6. Le procddd selon la
revendication 1, dans le- dadurch gekennzoichnet, daB mindestens 75%    30
quel la mise en contact est efficace pour don- der Mannan-Fraktion wihrend
der Hydrolyse          ner un rendement en solides solubles de 58 a
entfernt wird.                                     65%  on poids par
rapport au cafe grilIl et moulu. 13. Verfahren nach Anspruch 1, dadurch
gokennzeichnet, daB mindestens 90%   35  7. Le procedd selon la
revendication 1, dans le- der Mannan-Fraktion whnrend der Hydrolyse
quel ledit rnacteur a lit fixe est remplace par entfornt wird.
une sdrie de reacteurs & lit fixe. Revendications
&  Le procedd selon la revendication 5, dans le- 40      quel ladite srie
de reacteurs & lit fixe consisto 1. Un procedd de solubilisation d'un caf
grille et     on deux reacteurs a lit fixe. moulu partiellement extrait qui
comprend: la miso en contact dudit cafe grille et     9  Le procede selon
la revendication 6, dans le- broye partiellement extrait avec de l'eau a
une    quel l'oau est introduite dans le second reac- temperature de 1930C
(380'F) a 230'C   45         tour a lit fixe ot ensuite dans le premier
reac- (450 'F) dans un rdacteur a lit fixe pendant       tour & lit fixe et
dans lequel l'eau est a une une duree tells quo la durne de passage du
temperature de 2120C (415'F) & 2180C cafe dans le rnacteur soit de 30 min
120 min      (425'F) dans le second reacteur ot a une et la dureo de
passage de l'eau dans le rdac-      temperature de 2020C  (395- F) a 207 C
tour de 7 min a 45 min,                    50      (405' F) dans le premier
reacteur. lodit contact etant eff icace pour effectuer l'hydrolyse dudit
cafe grille ot moulu partielle-  10. Le procddd selon la revendication 1,
dans le- ment extrait et efficace pour sdparer au moins     quel le rapport
de l'extrait au cafe, le facteur 50 % de la fraction de mannane et efficace
d'extraction, est d'au moins 6. pour donner un rendement en solides
solubles  5s de 55 A 68 % on poids par rapport au cafe      11. Le procedd
selon la revendication 1, dans le- grille et moulu et pour rdduire au
minimum la      quel le facteur d'extraction est de 8 a 10. degradation des
solides solubles du cafe pro- 7    13                 EP 0 366 837 B1
14    I !IIIIJ IIjIII 1111 !   ! 12. Le procWd4 selon la revendication 1,
dans le- quel on s6pare pendant I'hydrolyse au moins 75 % de la fraction de
mannane. 13. Le proced6 selon la revendication 1, dans le-   5 quel on
sdpare pendant l'hydrolyse au moins 90 % de la fraction de mannane. 10 15
20 25 30 .35 40 45 50 55 8    


