
EP 0 534 051 B1 Description BACKGROUND OF THE INVENTION 5      This
invention relates to a method of manufacturing tasty and aromatic roasted
coffee beans and ground roasted coffee beans. The following is one of the
prevailing methods of manufacturing roasted coffee beans and ground roasted
coffee beans. 10     a. Roasting Coffee beans are roasted in a hot blast
drum roaster for about 10 minutes with the hot blast temperature between
400 and [err] . The temperature of the coffee beans is approximately [err]
immediately after the roasting. b. Cooling 15          The roasted coffee
beans are air-cooled for about 5 minutes to room temperature (approximately
20 C). c Blending Several varieties of roasted coffee beans are blended. d.
Grinding The blended coffee beans are ground, if desired. 20    [err]
Degasification The roasted (and ground) coffee beans are stored in an
airtight silo for 12 hours to 4 days for carbon dioxide degasification. f.
Packaging The roasted coffee beans obtained at step (d) or the ground
coffee beans at step (e) are packaged preferably 25    in airtight
containers. The commercially available coffee beans manufactured according
to the above method gradually deteriorate during storage, causing loss of
the fresh rich flavor. Much of the rich flavor of coffee, attributable to
the various chemical com- ponents produced by roasting, is lost by
dispersion and change of the chemical components occurring after roasting.
30  Volatile chemical components in the beans will be dispersed and lost as
time passes while oxidation and other chemical changes will also occur, all
contributing to the loss of flavor. Even with improved packaging methods
such as nitrogen gas replacement and vacuum packaging to prolong the shelf
life, the flavor of coffee deteriorates fairly rapidly at room temperature.
The process is intensified in the case of ground beans so that storage for
weeks to months will result in substantial deterioration. Once a package is
opened, 35  loss and deterioration of the fresh flavor is particularly
rapid. This is further intensified if the storage period has been long
before opening the package. It is known that keeping roasted coffee beans
at a low temperature is partially effective in preserving the fresh flavor.
However, this low temperature storage method, though achieving limited
success, does not significantly arrest the process of deterioration. For
example, the loss/deterioration rate of coffee stored at[err] is only about
one third of coffee stored at [err]. 40     Other problems inherent in the
above conventional manufacturing method include dispersion and loss of
aromatic components caused by post-roasting residual heat, uneven secondary
roasting also caused by post-roasting residual heat, and dispersion and
loss of aromatic components caused by the heat generated while grinding
roasted beans. Among conventional manufacturing methods that freeze roasted
beans below [err], the prevailing method com- prises freezing roasted
coffee beans by liquid nitrogen or some other inert gas or fluid before
grinding to prevent dis- 45  persion and chemical change of aromatic the
components. Japan Published Unexamined Patent Application No. S47- 20371
discloses one such method, in which roasted coffee beans are ground after
being frozen to -25 to [err] by liquid nitrogen injection. There are other
known freezing methods applicable to manufacturing instant coffee and
coffee beverages, although, they are not directly related to the object and
the method according to the present invention. Japan Published Unexam- 50
ined Patent Application No. S52-117471 discloses pulverizing roasted beans
after freezing the beans to a range of from -79 to [err] . Japan Published
Examined Patent Application No. S60-25100 (Japan Published Unexamined
Patent Application No. S57-208947) discloses, in an ordinary method,
freezing and pulverizing roasted beans impregnated with polyatornic
alcohol. Japan Published Examined Patent Application No. S61-32944 (Japan
Published Unexamined Patent Application No. S55-26887) discloses freezing
beans with liquid nitrogen and pulverizing them to 45 microns or less. All 



55  three methods include the steps of pulverizing roasted beans into
partices with a diameter of the order of tens of microns and adding the
obtained particles to instant coffee obtained in ordinary manufacturing
methods. Although effectively preserving aromatic components, the above
freezing methods are not suitable as methods of manufacturing ordinary
roasted coffee beans because of the expensive, complex apparatuses required
for using liquid nitrogen which raises the manufacturing costs. 2    EP 0
534 051 B1 In FR-A-2 083 410 a process for atmospherically roasting blends
of green coffee bean fines in an easy decaffeination process is disclosed,
wherein the beans are subdivided to smaller than a quarter of their
original size with at least 10 % fines by weight, passing through a
16-mesh-sieve, roasting said coffee particles in a solid cylinder roaster
followed by an immediate quenching step in a sub-zero fluid, e.g. liquid
air or nitrogen. 5      In FR-A-2 363 995 a process for producing coffee
beans decaffeinated with a solvent such as benzyl alcohol is disclosed,
wherein immediately after roasting the roasted hot beans or, optionally,
the pre-cooled beans are quenched by spraying with liquid nitrogen. For
example, the quenching is effected in a manner that the hot beans are
cooled down to about[err] within two minutes by liquid nitrogen. In CA-A
1,063,864 it is suggested to cool roasted coffee beans to a temperature of
[err] or below with an anhydrous 10 quenching agent. Then the cooled coffee
beans are frozen after spraying with water. Afterwards the beans are
ground. SUMMARY OF THE INVENTION An object of the present invention is to
overcome the above-identified problems of the conventional methods and 15
provide a method of manufacturing rich-flavored roasted (and ground) coffee
beans which do not require a complex apparatus or a special coolant such as
liquid nitrogen. Another object of the present invention is to provide a
method of manufacturing rich-flavored roasted (and ground) coffee beans at
low manufacturing costs. Still another object of the present invention is
to provide a method of manufacturing rich-flavored roasted (and 20  ground)
coffee beans not affected by post-roasting residual heat which deteriorates
the aroma. After conducting studies, the inventors found that rapid
freezing of coffee beans immediately after roasting greatly delays the
process of deterioration of aroma and further, that if coffee beans frozen
in this method are ground at a temperature of [err] or lower, the process
of aroma deterioration can be significantly delayed providing ground beans
far superior to those produced according to the conventional methods. 25
The method of manufacturing roasted coffee beans according to the present
invention comprises the steps of a) roasting a desired quantity of coffee
beans; b) rapidly cooling the desired quantity of roasted beans to a
temperature of at least [err] within 3.5 minutes imme- diately after
roasting, wherein the rapid cooling is performed with cooled air using a
blast freezer and so     C) packaging the cooled beans without degasing.
The method of manufacturing ground roasted coffee beans according to the
present invention further comprises the step of grinding the cooled roasted
beans at [err] or lower prior to packaging the ground beans without
degasing. According to the present invention, which is applicable to any
variety of coffee beans, coffee beans may be roasted 35  with hot air at a
temperature between 400 and [err] for about 10 minutes in a hot blast drum
roaster or roasted by any other roasting method. The temperature of the
roasted coffee should measure approximately [err]immediately after the
roasting step. These roasted beans are immediately fed into a blast freezer
to rapidly freeze the beans to at least [err] within 3.5 minutes after
roasting. 40     Rapid freezing proves effective if conducted as explained
above, i.e., freezing the roasted beans to at least[err] within 3.5 minutes
after roasting, presumably because the rapid temperature drop covers the
transitional temperature range for preserving the flavor components. The
rapid freezing also prevents uneven secondary roasting caused by residual
heat. Experiments show that the roasted beans should be cooled belowthe
predetermined temperature within 3.5 minutes. 45  That is because if it
takes more than 3.5 minutes, the flavor preservation effect will decrease,
with the difference in 



preserved flavor between the present method and the air-cooling
conventional method becoming less apparent. If the roasted beans are frozen
only to [err], the flavor will not be sufficiently preserved. On the other
hand, if the beans are frozen to at least [err], a significant difference
in flavor preservation is not achieved. Thus, excessive freezing is not
economical and does not justify the additional costs incurred. so     The
beans manufactured as explained above may be shipped after being packaged
into small amounts by an ordi- nary method. If desired, the roasted beans
obtained as described above are ground with the bean temperature maintained
at +20C or below. Accordingly, it is necessary to use a grinder
incorporating a device designed to maintain bean temper- ature at or below
[err] such as a grinder manufactured by Nippon Granulator Co., Ltd. or a
water-cooled roll grinder 55  manufactured by PROBAT-WERKE von Gimborn GmbH
& Co. KG. The deterioration of flavor can be prevented if the bean
temperature is maintained at about [err] during grinding. Although the
lower grinding temperature at this step of the process produces a slightly
better result, no substantial difference is observed below the grind
temperature according to this invention ([err] ). The ground beans may be
shipped after being packaged into small amounts by an ordinary method. 3
EP 0 534 051 B1 The roasted (and ground) beans are preferably stored at a
temperature of [err] or below. If stored at a temperature between room
temperature and -10C, the beans should be packed in containers which will
not swell if gas expansion occurs. This especially applies to the
non-ground beans which are not degassed. 5  BRIEF EXPLANATION OF THE
ATTACHED DRAWINGS Figure 1 shows the correlation between the post-roasting
freezing temperature of coffee beans and the total carbon dioxide gas
volume. Figure 2 shows the correlation between the time to freeze coffee
beans to -20C and the total carbon dioxide gas 10 volume. DETAILED
DESCRIPTION OF THE EMBODIMENTS Preferred embodiments of the invention will
be explained hereinafter referring to the attached drawings. It should 15
be understood that although the following embodiments represent preferred
forms of the invention, changes and varia- tions can be made without
departing from the scope and spirit of the invention. Experiment 1. Three
kilograms of Colombian supremo beans were roasted with a roaster
manufactured by FWIKOKI CO., LTD. The roasting continued until the L-value
(lightness), representing the degree of roast of the beans, measured 23
with a color-difference meter manufactured by Nippon Denshoku Co., Ltd.
under the trade name of ND1001 DP. The obtained 20  roasted beans, with
their temperature at about 200C, were divided into three batches, with each
batch cooled or frozen in a manner as described below. The first batch
(Reference 1) was air-cooled for 4 minutes to[err]. The second batch
(Reference 2) was blast-frozen in 1.5 minutes to [err] after 4
minutesair-cooling. The third batch (Embodiment 1) was blast-frozen to -21
C in 1.8 minutes immediately after roasting. 25     Each batch of the beans
was ground by a coffee grinder manufactured by LUCKY COFFEE MACHINE CO.,
LTD. under the trade name of BONMAC Coffee Cutting Machine MB650. During
the grinding operation, the grinder was maintained at [err]. Each of
Embodiment 1 and References 1 and 2 were divided and put in a plural of
composite (PET/PE/AI/PE) containers, stored in constant temperature units
that maintained the inside temperature at [err], 25C, [err], and -20C,
respectively, and used as samples for sensory analysis conducted over time.
It should be noted that 30 PET, PE, and Al stand for
polyethyleneterephalate, polyethylene, and aluminum foil. For the test,
coffee was made using 8g of the ground beans of References 1 and 2, and
Embodiment 1 per 100ml of boiling water in a drip method using a paper
filter holder sold by KALITA CO., LTD. Sixteen panelists sampled the coffee
made from the three batches, each sample was divided and stored in the
different constant temperature units and the panelists graded the samples
according to the following marks. 35 +2:  rich flavor of freshly roasted
coffee maintained 



+1:   good 0:    slight deterioration felt -1:   deterioration felt 40  -2:
severe deterioration felt The significant difference was determined by a
F-test and the least significant difference based on the obtained grades.
The results are shown in Tables 1 and 2, in which a, b and c represent
References 1 and 2, and Embodiment 45 50 55 4    EP 0 534 051 B1 1,
respectively. Table 1 STORAGE TEM-  ELAPSED DAYS  5 DAYS  10 DAYS  20 DAYS
30 DAYS  45 DAYS  60 DAYS 5        PERATURE 37C            a          1.31
-0.44     -1.25     -1.69    -1.81     -1.81 b          1.25     -0.13
-1.00     -1.63     -1.88    -1.88 c          1.38     0.44     -0.44
-1.25     -1.56    -1.56 10 25C            a          1.25      1.38
-0.19    -0.88     -1.69     -1.81 b          1.38     0.44     -0.25
-0.88     -1.44    -1.88 c          1.75     0.06      0.44     -0.38
-1.25    -1.63 15           [err]             a          1.31      1.25
1.06      0.81     0.56      0.31 b          1.44     1.38      0.94
0.88      0.69      0.50 c          1.94     1.75      1.50      1.19
1.13      0.88 [err]            a          1.50     1.38      1.25
1.25     1.31      1.25 20 b          1.63     1.44      1.38      1.38
1.44      1.25 c          2.00     1.81      1.81      1.81     1.88
1.81 25 Table 2 STORAGE TEM-  ELAPSED DAYS  5 DAYS  10 DAYS  20 DAYS  30
DAYS  45 DAYS  60 DAYS PERATURE 30                      SIGNIFICANT
DIFFERENCE BETWEEN SAM- PLES 35          [err]           a AND b b AND c
.        **        * a ANDc                 * 25C          aANDb 40 b ANDc
**        **        ** aANDc         *t       **        **        **
* 5@C          a ANDb        .         .        .         .         . 45
b ANDc        *                  **                  ** a AND c       **
**                      **        ** -20C         a ANDb         .
.        .        .         . 



b ANDc        *         *        *         *        **        ** 50 a AND c
**       **        **        ** Evaluation - no significant difference *
significance level of 95% 55    **: significance level of 99% 5    EP 0 534
051 B1 Tables I and 2 show that Embodiment 1 received higher grades than
References 1 and 2 after each elapse time period, hence proving the
superior aroma preservation of Embodiment 1. Expement 2 5 Three kilograms
of Colombian supremo beans were roasted with a roaster manufactured by
FWIKOKI CO., LTD. The roasting continued until the L-value (lightness),
representing the degree of roast of the beans, measured 23 with the
color-difference meter manufactured by Nippon Denshoku Co., Ltd. under the
trade name of ND1001 DP. The obtained roasted beans, with their temperature
at about 2000C, were divided into two batches, with each batch cooled io
or frozen in the manners as described below. The first batch (Reference 3)
was air-cooled for 4 minutes to 2500. The second batch (Embodiment 2) was
blast-frozen in 1.5 minutes to -21 OC immediately after roasting. Each
batch of beans was ground by a coffee grinder manufactured by LUCKY COFFEE
MACHINE CO., LTD. under the trade name of BONMAC Coffee Cutting Machine
BM-650. During the grinding operation, the grinder was maintained 15  at
about 180C. Each of Embodiment 2 and Reference 3 was divided, sealed in a
plural of composite (PET/PE/AVPE) film containers under a reduced pressure
of about 1300 Pa (lOmmHg), and stored in constant temperature units that
maintained the inside temperature at 37C, 250C, 50C, and -200C,
respectively, for measuring the carbon dioxide gas content of the ground
beans and for conducting sensory analysis. 20 1. Measurement of the carbon
dioxide gas content. Fresh coffee is highly aromatic and swells a lot in a
paper filter holder sold by KALITA CO., LTD. On the other hand, stale
coffee is less aromatic and does not swell as much. It is presumed that the
swell in a paper filter holder sold by KALITA CO., LTD. is attributable to
the carbon dioxide 25  gas contained in ground coffee bean& It is also
presumed that the carbon dioxide gas in ground coffee beans will be
dispersed and lost with part of the aromatic components as time elapses.
Therefore, the carbon dioxide gas content of ground coffee beans can be an
index of the loss and deterioration of aroma. The carbon dioxide gas
content of the ground beans was determined according to the following
formula: 30   (Carbon dioxide gas content) = (total carbon dioxide gas
volume) - (discharged carbon dioxide gas volume) In this formula, the
content of total carbon dioxide gas (hereinafter total gas) is defined as
the cubic volume of a film bag, which contained a 1Og sample of ground
beans sealed under a reduced pressure of about 1300 Pa (lOmmHg) after an
elapsed time of 30 days with the temperature maintained at 37C. The
measurement of the total gas volume 36  was carried out after 30 days
because of the gas volume increase was found to level off after 20 to 25
days. Also in the above formula, the discharged carbon dioxide gas volume
is defined as the cubic volume of a film bag, which contained 10g of sample
ground beans sealed under a reduced pressure of about 1300 Pa (10mmHg),
after elapse of a given time under given conditions (discharged carbon
dioxide gas is hereinafter referred to as discharged gas). 40     The gas
volume was measured by submerging the film bags under water using syringes
of 1 Oml to 30ml depending on the volume. 2. Sensory analysis. 45
Sensory analysis was conducted on the samples whose carbon dioxide gas
content had been measured according to the above method. Sixteen panelists
graded the coffee made from the samples in the same manner as in Experiment



1. Then, the total marks (points) of each sample were averaged as the score
of the sample. The test result shows that the coffee extracted from
Embodiment 2 is superior to Reference 3 in preserving aroma. Furthermore,
the correlation between the scores and the carbon dioxide gas content was
determined for the 64 60 samples on which the sensory analysis was
conducted. The scores were plotted against the carbon dioxide gas content
in a graph. A line drawn through the plotted dots is expressed in the
formula: y= 1.02-1n (x+ 1)- 1.70 55      In the above formula, y represents
the score of each sample while x represents the carbon dioxide gas content.
The scattering of the line is 0.972 indicating a close correlation between
the scores and the carbon dioxide gas content. The results confirm that the
carbon dioxide gas content can be an index of aroma deterioration. However,
the volume of generated carbon dioxide gas is also closely related to the
degree of roasting; the more the beans are roasted, the 6    EP 0 534 051
B1 larger volume of carbon dioxide gas is generated. Therefore, the same
beans with the same degree of roasting were used in the present test.
Experiment 3 5 (Embodiment 3) Three kilograms of Colombian supremo beans
were roasted in a roaster manufactured by FUJIKOKI CO., LTD. The roasting
continued until the L-value (lightness), representing the degree of roast
of the beans, measured 23 with the 1o  color-difference meter manufactured
by Nippon Denshoku Co., Ltd. under the trade name of ND1001 DP. The
obtained roasted beans, with their temperature at about 200 C , were
blast-frozen in 1.8 minutes to -21'C immediately after roasting and ground
with a coffee grinder manufactured by LUCKY COFFEE MACHINE CO., LTD. under
the trade name of BONMAC Coffee Cutting Machine BM-650 to obtain samples.
During the grinding operation, the grinder was main- tained at 18CC.
(Reference 4) Three kilograms of Colombian supremo beans were roasted in a
roaster manufactured by FWIKOKI CO., LTD. The roasting continued until the
L-value (lightness) representing the degree of roast of the beans measured
23 with the color- 20 difference meter manufactured by Nippon Denshoku Co.,
Ltd. under the trade name of ND1001 DP to obtain samples. The obtained
roasted beans, with their temperature at about 200C , were air-cooled to
270C in 5 minutes and ground by the coffee grinder manufactured by LUCKY
COFFEE MACHINE CO., LTD. under the trade name of BONMAC Coffee Cutting
Machine BM-650. During the grinding operation, the grinder was maintained
at 18C. The samples of Embodiment 3 and Reference 4 were divided, sealed up
in a plural of composite (PET/PE/AJIPE) 25 film containers under a reduced
pressure of about 1300 Pa (1OmmHg), and stored in constant temperature
units that maintained the inside temperature at 37C, 25C, and 50C,
respectively, for measuring the carbon dioxide gas content over time. The
measurement was conducted in the same manner as in Experiment 2. The
results are shown in Table 3. Table 3 30                      ELAPSED DAYS
EMBODIMENT 3 (ml) REFERENCE 4 370C  25C  5C  37C  250C  56C 4         14
22    30    12    16   22 S5                            8          9    16
26       7    11   18 12          6    13    22      4     8    16 16
4    11    18       1     6    13 20          1     9    is      0      4
11 40                           24          0      7    13      0     3
10 30         '0     4    10      0      2     7 42          0     2      6
0      0     4 46                           46          0      1     5
0     0     3 



50          0     0      4     0      0     2 55          0     0      3
0      0     1 60          0     0      2     0      0     0 50
64          0      0      1     0     0     0 Table 3 shows that
Emnbodiment 3 is superior to Reference 4 in retaining carbon dioxide gas
content at all of the 55 storage temperatures, indicating that its carbon
dioxide gas content takes a longer time period to decrease to zero.
Therefore, the method according to the present invention preserves aroma
better than the conventional method. 7    EP 0 534 051 B1 Experiment 4
Three kilograms of Cuban Crystalmountain beans were roasted with a roaster
manufactured by FUJIKOKI CO., LTD. The roasting continued until the L-value
(lightness), representing the degree of roast of the beans, measured 23 5
with the color-difference meter manufactured by Nippon Denshoku Co., Ltd.
under the trade name of ND1001 DR The obtained roasted beans, with their
temperature at about 200C were divided into two batches, with each batch
cooled or frozen in the manners as described below. The first batch
(Reference 5) was air-cooled for 4 minutes to 270C. The second batch
(Embodiment 4) was blast-frozen in 1.8 minutes to -21QC immediately after
roasting. 10     Each batch of beans was ground by the coffee grinder
manufactured by LUCKY COFFEE MACHINE CO., LTD. under the trade name of
BONMAC Coffee Cutting Machine BM-650. During the grinding operation, the
grinder was maintained at 184C. Each of Embodiment 4 and Reference 5 was
divided into samples and put in a plural of composite (PET/PE/AUPE) film
containers, and stored In constant temperature units that maintained the
inside temperature at 370C for measuring the titratable acidity of each
sample. 15 1. Measurement of titratable acidity. The titratable acidity of
Embodiment 4 and Reference 5 was measured over time by the following
method: 20     a) pouring 100 ml of distilled water at about 95C into a
100mi capacity beaker containing five grams of ground coffee beans; b)
stirring the coffee/water mixture for 3 minutes with a stirrer; c)
filtering out the ground coffee with a No.5A filter paper; d) immediately
cooling the filtrate (the coffee extract) to 100C by iced water; 25     e)
pouring 100ml of the coffee extract in a measuring flask; and f)
determining the titratable acidity of the coffee extract at a temperature
of 10C using 10JN NaOH by a potential difference automatic titrator
manufactured by Kyoto Denshi Co., Ltd. under the trade name of AT-300 J
with a pH of 7.00 as the end point. The titratable acidity is hereinafter
represented by the consumption (ml) of 1 ON NaOH. 9o  2. Sensory analysis.
One and a half kilograms of Cuban Crystalmountain beans were roasted with a
roaster manufactured by FWIKOKI CO., LTD. The roasting continued until the
L-value (lightness), representing the degree of roast of the beans,
measured 23 with the colordiference meter manufactured by Nippon Denshoku
Co., Ltd. under the trade name of ND1001 DP. 35  The obtained roasted
beans, with their temperature at about 20000, were air-cooled for 4 minutes
and ground within 5 hours by a grinder manufactured by LUCKY COFFEE MACHINE
CO., LTD. under the trade name of BONMAC Coffee Cutting Machine BM4-50 to
obtain Reference A. Coffee was made from 8g of the sample per 1 00ml of
boiling water using a paper filter holder sold by KALITA CO., LTD. Sensory
analysis was conducted over time by having 16 panelists compare the coffee
of Reference A with that of 40  Reference 5 and Embodiment 4. Coffee,
extracted from Reference 5 and Embodiment 4 in the same manner as Reference
A, was graded according to the following marks: +2:   not different from
the coffee of Reference A 45  +1:   slightly different from the coffee of
Reference A 



0:    different from the coffee of Reference A -1:   greatly different from
the coffee of Reference A -2:   extremely different from the coffee of
Reference A 50 55 8    EP 0 534 051 B1 The total of the panelists' marks
were averaged for the score of Reference 5 and Embodiment 4. The results of
the measurement and test are shown in Table 4. Table 4 5
REFERENCE 5                                  EMBODIMENT 4 ELAPSED DAYS
TITRATABLE   FLAVOR GRADE  ELAPSED DAYS  TITRATABLE  FLAVOR GRADE ACIDITY
ACIDITY 0            3.82           1.94             0             3.92
2.00 10          1            3.48           1.13              1
3.54           1.43 2            3.24           0.94             2
3.37           1.19 3            2.97           0.69             3
3.08           0.81 15          4            2.73          -0.06
4            2.84           0.25 6            2.76          -1.25
6             2.64          -0.94 8            2.72          -1.44
8             2.68          -1.31 10            2.68          -1.63
10             2.63          -1.44 20         12            2.73
-1.75            12            2.67           -1.63 14            2.74
-1.75            14             2.62          -1.63 16            2.86
-1.75            16             2.78          -1.63 25 The titratable
acidity drastically lowered during the early days, leveled off later, and
started to rise again. The high scores of the sensory analysis coincided
with the period when the titratable acidity was drastically lowering. On
the other hand, scores became even lower when the titratable acidity
leveled off. 30     Because the period of time required for the titratable
acidity to level off coincided well with the shelf life obtained based on
the sensory analysis, the above period is designated as the provisional
shelf life of freshly ground coffee. Table +'%    5 shows the provisional
shelf lives for Reference 5 and Embodiment 4 determined by a regression
calculation. Embodiment 4 had a longer shelf life than Reference 5, thus
remaining fresher. 35                                             Table 5
PROVISIONAL SHELF LIFE (DAYS) REFERENCE 5                  4.02 EMBODIMENT
4                 5.52 40 The titratable acidity was measured of the
following embodiments to determine their shelf lives in view of the dose
correlation between shelf live and titratable acidity. 45     The above
experiments prove that the coffee beans of the invention, which were
rapidly frozen to about -20C shortly after roasting, are superior to the
coffee beans air-cooled after roasting in retention of aroma, deterioration
of flavor, and shelf life. Experiment 5 50 (Embodiment 5) Three kilograms
of Colombian supremo beans were roasted in a roaster manufactured by
FWIKOKI CO., LTD. The roasting was continued until the L-value (lightness),
representing the degree of roast of the beans, measured 25 with 55  the
color-difference meter manufactured by Nippon Denshoku Co., Ltd. under the
trade name of ND1001 DP. The 



obtained roasted beans, with their temperature at about 190C0, were
blast-frozen in 2.5 minutes to -35C immediately after roasting and ground
with a coffee grinder manufactured by LUCKY COFFEE MACHINE CO., LTD. under
the trade name of BONMAC Coffee Cutting Machine BM-650 to obtain samples.
During the grinding operation, the grinder was maintained at about 180C . 9
EP 0 534 051 81 (Reference 6) Three kilograms of Colombian supremo beans
were roasted in a roaster manufactured by FUJIKOKI CO., LTD. The roasting
continued until the L-value (lightness), representing the degree of roast
of the beans, measured 25 with the 5  color-difference meter manufactured
by Nippon Denshoku Co., Ltd. under the trade name of ND1001 DP to obtain
samples. The obtained roasted beans, with their temperature at about 190C,
were air-cooled to 27C in 5 minutes and ground with a coffee grinder
manufactured by WCKY COFFEE MACHINE CO., LTD. under the trade name of
BONMAC Coffee Cutting Machine BM-650. During the grinding operation, the
grinder was maintained at about 180C . The samples of Embodiment 5 and
Reference 6 were divided, sealed up in a plural of composite (PET/PE/AIPE)
10 film containers, and stored in constant temperature units that
maintained the inside temperature at 37C and 250C for measuring the
titratable acidity over time to calculate the shelf lives in the same
manner as in Experiment 3. The results are shown in Table 6. Table 6 15
PROVISIONAL SHELF LIFE (DAYS) AT 25C  PROVISIONAL SHELF LIFE (DAYS) AT 370C
EMBODIMENT 5                    11.00                                 6.48
REFERENCE 6                     7.12                                  4.53
20 Embodiment 5 clearly had a longer shelf life, thus remaining fresh for a
longer period of time. Experiment 6 25 (Embodiment 6) Three kilograms of
Colombian supremo beans were roasted in a roaster manufactured by FWIKOKI
CO., LTD. The roasting continued until the L-value (lightness),
representing the degree of roast of the beans, measured 23 with the 30
color-difference meter manufactured by Nippon Denshoku Co., Ltd. under the
trade name of ND1001 DP The obtained * roasted beans, with their
temperature at about 200C, were blast-frozen in 2.0 minutes to -220C
immediately after roast- ing. (Embodiment 7) 35 Three kilograms of
Colombian supremo beans were roasted in a roaster manufactured by FUJIKOKI
CO., LTD. The roasting continued until the L-value (lightness),
representing the degree of roast of the beans, measured 23 with the
color-difference meter manufactured by Nippon Denshoku Co, Ltd. under the
trade name of NDI 001 DR The obtained roasted beans, with their temperature
at about 2000C. were blast-frozen in 2.8 minutes to -290C immediately after
roast- 40  ing. 4'~- (Reference 7) Three kilograms of Colombian supremo
beans were roasted in a roaster manufactured by FUJIKOKI CO., LTD. The 45
roasting continued until the L-value (lightness), representing the degree
of roast of the beans, measured 23 with the color-difference meter
manufactured by Nippon Denshoku Co., Ltd. under the trade name of ND1001 DP
to obtain samples. The obtained roasted beans, with their temperature at
about 200C, were air-cooled to 27C in 4 minutes. (Reference 8) 50 Three
kilograms of Colombian supremo beans were roasted in a roaster manufactured
by FWIIKOKI CO., LTD. The roasting continued until the L-value (lightness),
representing the degree of roast of the beans, measured 23 with the
color-difference meter manufactured by Nippon Denshoku Co., Ltd. under the
trade name of ND1001 DP to obtain 



samples. The obtained roasted beans, with their temperature at about 200C,
were air-cooled to 270C in 4 minutes and 55 then blast-frozen to -20C in
1.4 minutes. 10    EP 0 534 051 B1 (Reference 9) Three kilograms of
Colombian suprerno beans were roasted in a roaster manufactured by FUJIKOKI
CO., LTD. The roasting continued until the L-value (lightness),
representing the degree of roast of the beans, measured 23 with the 5
color-difference meter manufactured by Nippon Denshoku Co., Ltd. under the
trade name of ND1001 DP to obtain samples. The obtained roasted beans, with
their temperature at about 2000C. were blast-frozen in 1.4 minutes to 00C
immediately after roasting. (Reference 10) 10 Three kilograms of Colombian
supremo beans were roasted in a roaster manufactured by FWIKOKI CO., LTD.
The roasting continued until the L-value (lightness), representing the
degree of roast of the beans, measured 23 with the color-difference meter
manufactured by Nippon Denshoku Co., Ltd. under the trade name of ND1001 DP
to obtain samples. The obtained roasted beans, with their temperature at
about 200C, were blast-frozen in 1.6 minutes to -1 1'C 15  immediately
after roasting. The roasted beans of Embodiments 6 and 7, and References 7
to 10 were ground with a grinder manufactured by LUCKY COFFEE MACHINE CO.,
LTD. under the trade name of BONMAC Coffee Cutting Machine BM-650. The
obtained ground beans were divided, sealed in a plural of composite
(PETIPE/AJ/PE) film containers under a reduced pressure of about 1300 Pa
(lOmmHg), and stored in a constant temperature unit that maintained the
inside temperature at 370C 20  for measuring the total gas volume (carbon
dioxide gas content). Five measurements were taken on each Embodiment and
Reference in the same manner as Experiment 2. The results are shown in
Table 7. Table 7 EMBODI- EMBODI-  REFERENCE 7  REFERENCE 8  REFERENCE 9
REFER- 25     __  ___   MENT 6   MENT 7
ENCE 10 TOTAL  GAS    36         38           30             30
31           32 VOLUME (ml)    37        36           28             30
32           34 38       38           29             30             32
33 38       38           30             31             31           31 38
38           29             29             32           33 AVERAGE
37.4      37.6        29.2           30.0           31.6         32.6 35
Table 7 shows that Embodiments 6 and 7 have larger total gas volumes than
References 7 to 10. Furthermore, the ground beans of Embodiments 6 and 7.
and References 7 to 10 were divided and put in a plural of composite
(PET/PEIAI/PE) film containers, and stored in constant temperature units
that maintain the Inside temper- 40  ature at 50C and 25C, respectively, to
be used as samples for sensory analysis conducted over time. Twenty-fve
pan- elists took part in a sensory analysis to determine the significant
difference by a F-test and the least significant difference K.'  in the
same manner as in Experiment 1. The results are shown in Tables 8 and 9.
Table 8 45                                   STORED AT 5eC
STORED AT 250C 10 DAYS  30 DAYS  60 DAYS  10 DAYS  30 DAYS  60 DAYS
EMBODIMENT 6    1.96        1.52     1.04      1.40     -0.04     -1.60
EMBODIMENT7    1.96         1.48     1.00      1.44      0.00     -1.56
REFERENCE 7       1.60      1.00     0.56      0.88     -0.36     -1.80
REFERENCE 8       1.72      1.12     0.64      1.00     -0.32     -1.72
REFERENCE 9       1.64      1.04     0.64      0.88     -0.40     -1.68 55
REFERENCE 10    1.56        1.04      0.60     0.94      -0.32    -1.76 



EP 0 534 051 BE Table 9 REFERENCE 7  REFERENCE 8  REFERENCE 9  REFERENCE 10
50C   10 DAYS  EMBODI- MENT 6 EMBODI-         * MENT 7 10            30
DAYS  EMBODI-                                                         **
MENT 6 EMBODI-                        *               **              **
MENT 7 15            60 DAYS  EMBODI-          **              *
*               ** MENT 6 EMBODI-                        *               *
* MENT 7 25C   10 DAYS  EMBODI-          **              *               **
** MENT 6 A1 **  ** . *EMBODI-* MENT 7 25            30 DAYS  EMBODI- MENT
6 EMBODI- MENT 7 so            60 DAYS  EMBODI-          .
. MENT 6 EMBODI-                        - MENT 7 35     Evaluation - no
significant difference * significance level of 95% significance level of
99% 40 Tables 8 and 9 indicate that Embodiments 6 and 7 retain aroma
betterthan References 7 and 10 at all of the storage temperatures,
confirming that the larger total gas volume means a higher aroma
retentivity if taken with the results shown in Tables 7. For the test,
coffee was made from 8g of the beans of Embodiments 6 and 7, and References
7 to 10 per 45  100ml of boiling water in the drip method using a paper
filter holder sold by KALITA CO., LTD. The coffee beans were ground within
30 minutes before the testing by BONMAC Coffee Cutting Machine BM-650
(product of LUCKY COFFEE MACHINE CO., LTD.). Experiment 7 50 (Embodiment 8)
Three kilograms of Colombian supremo beans were roasted in a roaster
manufactured by FWIKOKI CO., LTD. The roasting continued until the L-value
(lightness), representing the degree of roast of the beans, measured 24
with the 55  color-difference meter manufactured by Nippon Denshoku Co.,
Ltd. under the trade name of ND1001 DP. The obtained roasted beans, with
their temperature at about 200C , were blast-frozen in 2.0 minutes to -220C
immediately after roasting. 12  



EP 0 534 051 81 (Embodiment 9) Three kilograms of Colombian supremo beans
were roasted in a roaster manufactured by FWIKOKI CO., LTD. The roasting
continued until the L-value (lightness), representing the degree of roast
of the beans, measured 24 with the 5  color-difference meter manufactured
by Nippon Denshoku Co., Ltd. under the trade name of ND1 001 DP. The
obtained roasted beans, with their temperature at about 2000C, were
blast-frozen in 2.8 minutes to -21 OC immediately after the roasting.
(Reference 11) 10 Three kilograms of Colombian supremo beans were roasted
in a roaster manufactured by FUJIKOKI CO., LTD. The roasting continued
until the L-value (lightness), representing the degree of roast of the
beans, measured 24 with the color-difference meter manufactured by Nippon
Denshoku Co., Ltd. under the trade name of ND1001 DP to obtain samples. The
obtained roasted beans, with their temperature at about 200eC, were
air-cooled to 260C in 4 minutes. 15 (Reference 12) Three kilograms of
Colombian supremo beans were roasted in a roaster manufactured by FWIKOKI
CO., LTD. The roasting continued until the L-value (lightness),
representing the degree of roast of the beans, measured 24 with the 20
color-difference meter manufactured by Nippon Denshoku Co., Ltd. under the
trade name of ND1001 DP to obtain samples. The obtained roasted beans, with
their temperature at about 200C, were immediately blast-frozen to -21'C in
4.2 minutes. (Reference 13) 25 Three kilograms of Colombian supremo beans
were roasted in a roaster manufactured by FWIKOKI CO., LTD. The roasting
continued until the L-value (lightness), representing the degree of roast
of the beans, measured 24 with the color-difference meter manufactured by
Nippon Denshoku Co., Ltd. under the trade name of ND1001 DP. The obtained
roasted beans, with their temperature at about 200C, were blast-frozen in
5.3 minutes to -20eC immediately after the 30  roasting. (Reference 14)
Three kilograms of Colombian supremo beans were roasted in a roaster
manufactured by FWUIKOKI CO., LTD. The 35  roasting continued until the
L-value (lightness), representing the degree of roast of the beans,
measured 24 with the color-difference meter manufactured by Nippon Denshoku
Co., Ltd. under the trade name of ND1001 DP. The obtained roasted beans,
with their temperature at about 2000C, were blast-frozen in 6.2 minutes to
-21 OC immediately after roast- ing. The roasted beans of Embodiments 8 and
9, and References 11 to 14 were divided, sealed in a plural of composite 40
(PETIPE/AYPE) film containers, and stored in a constant temperature unit
that maintained the inside temperature at 50C and 250C for conducting
sensory analysis over time. Twenty five panelists participated in the test
conducted in the same manner as Experiment 1 to determine the significant
difference based on a F-test and the least significant difference. Tables
10 and 11 show the results. For the test, coffee was extracted using 8g of
the beans of Embodiments 8 and 9, and References 11 to 14 per 45  100ml of
boiling water in the drip method. The beans used in thetestwere ground less
than 30 minutesbeforethetesting. Table 10 STORED AT 50C
STORED AT 250C 10 DAYS  30 DAYS  60 DAYS  10 DAYS  30 DAYS  60 DAYS
EMBODIMENT 8    1.96        1.48     1.08      1.36      0.08     -1.52
EMBODIMENT 9    1.92        1.44     1.04      1.40      0.04     -1.56
REFERENCE 11    1.60        1.00     0.64      0.92     -0.32     -1.72 65
REFERENCE 12    1.72        1.00      0.68     1.00      -0.24    -1.68
REFERENCE 13    1.72        0.96     0.64      0.96     -0.24     -1.64
REFERENCE 14    1.64        0.96     0.60      0.92     -0.28     -1.76 



13    EP 0 534 051 BI Table 1 1 REFERENCE 11  REFERENCE12  REFERENCE 13
REFERENCE14 50C    10 DAYS  EMBODI-          ** MENT8 EMBODI- _ MENT 9 10
30 DAYS  EMBODI-                                            **
** MENT 8 EMBODI-         **               **              ** MENT 9 15
60 DAYS  EMBODI-                           **
_ MENT8 EMBODI-         *                *
** MENT 9 20    25C   10 DAYS  EMBODI-           **               *
*               ** MENT 8 EMBODI- MENT 9 25           30 DAYS  EMBODI-
*                                                 * MENT 8 EMBODI- MENT 9
30           60 DAYS  EMBODI-          .                . MENT8 EMBODI-   .
MENT 9 36    Evaluation - no significant difference * significance level of
95% ** significance level of 99% 40 Tables 10 and 11 indicate that
Embodiments 8 and 9 are superior to References 11 to 14 in remaining fresh.
Experiment 8 45     The purpose of Experiment 8 was to determine how
roasted coffee beans exhibited different characteristics when cooled to
various temperatures over the same time period. Five batches of Colombian
supremo beans, each weighing 3 kg, were roasted in a roaster manufactured
by FWIKOKI CO., LTD. The roasting continued until the L-value (lightness),
representing the degree of roast of the beans, measured 23 with the
color-difference meter manufactured by Nippon Denshoku Co.. Ltd. under the
trade name of 50  ND1001 DP. The obtained roasted beans, with their
temperature at about 2000C, were immediately blast-frozen in 2.5 minutes to
the following temperatures: -260C (Embodiment 10); -190C (Embodiment 11);
-1 5C (Reference 15); 55       -100C (Reference 16); and -40C (Reference
17). After being ground in the grinder manufactured by WCKY COFFEE MACHINE
CO., LTD. under the trade name of 



MB650, the roasted beans of Embodiments 10 and 11, and References 15 to 17
were divided, sealed in a plural of composite (PET/PE/A/PE) film containers
under a reduced pressure of about 1300 Pa (10mmHg), and stored in a 14
EP 0 534 051 B1 constant temperature unit that maintained the inside
temperature at 37C. Then, the total gas volume was measured for each batch
in the same manner as in Experiment 2. The results of the measurements
shown in Figure 1 exhibit a distinctive difference between Embodiments 10
and 11, and References 15 to 17 in total gas volume. 5 Experiment 9 The
purpose of Experiment 9 was to determine how coffee beans cooled to a
predetermined temperatures over different periods of time resulted in
different characteristics. 10     Six batches of Colombian supremobeans,
each weighing 3kg, were roasted in a roaster manufactured by FWIKOKI CO.,
LTD. The roasting continued until the L-value (lightness), representing the
degree of roast of the beans, measured 23 with the color-difference meter
manufactured by Nippon Denshoku Co., Ltd. under the trade name of ND1001
DP. The obtained roasted beans, with their temperature at about 2009C, were
immediately blast-frozen to -20C during the following periods of the time:
15       2 minutes (Embodiment 12); 3 minutes (Embodiment 13); 3.5 minutes
(Embodiment 14); 4 minutes (Reference 18); 5 minutes (Reference 19); and 20
6 minutes (Reference 20). After being ground in the grinder manufactured by
WCKY COFFEE MACHINE CO., LTD. under the trade name of BONMAC Coffee Cutting
Machine MB650, the roasted beans of Embodiments 12 to 14, and References 18
to 20 were divided, sealed in a plural of composite (PETIPEIAVPE) film
containers under a reduced pressure of about 1300 Pa (1 OmmHg), and stored
in a constant temperature unit that maintained the inside temperature at
370C. Then, the total 25  gas volume was measured for each batch in the
same manner as In Experiment 2. The results of the measurements shown in
Figure 2 exhibit a distinctive difference between Embodiments 12 and 14,
and References 15 to 17 in total gas volume. Review of the Experiments 30
Tables I to 7 dearly show that the ground coffee beans of the present
invention excel over the ground coffee beans processed according to the
conventional method in preserving freshness. Tables 8 to 11 show that the
superiority of the present invention to the conventional method also
applies to non- ground, whole roasted beans. 35 Figure 1 dearly shows that
the beans cooled to the temperature range of the invention is superior to
the ones outside the range of the invention in retaining total gas volume
over the same period of time. Figure 2 clearly shows that the beans cooled
to a predetermined temperature in the cooling time range according to the
invention is superior to the beans outside the cooling time range of the
invention in retaining total gas volume. The sensory analysis of
Experiments 6 and 7, In which roasted beans were cooled to various
temperatures, shows 40  that Embodiments 6 and 7, not References 9 and 10,
significantly differed from Reference 7 processed according to a
conventional method. Of Embodiments 8 and 9, and References 8, 13, and 14,
which reached -20C over different time periods, Embod- iments 8 and 9 are
in the time range according to the invention. It was Embodiments 8 and 9
that significantly differed from Reference 11 processed according to he
conventional method. It is also concluded that roasted beans cooled to 45
-200C in 4 minutes proves slightly superior to the beans processed
according to the conventional method. However, if cooling takes longer that
5 minutes, the result will be hardly better than the conventional method. 



The above Experiments show that the beans rapidly frozen to about -20C are
markedly superior to the air-cooled beans in carbon dioxide gas content. It
is also shown that the former beans are superior to the latter in aroma
retentivity, flavor deterioration over time, shelf life, and other
characteristics, thereby exhibiting a close correlation with the carbon so
dioxide gas content and these characteristics. Furthermore, the
post-roasting freezing time and temperature were varied to determine
favorable time and temper- ature ranges as shown in the other Experiments
above. These Experiments verify that freezing beans to at least -1 7C
within 3.5 minutes is essential to obtain excellent coffee beans having a
superior shelf life, flavor retentivity, low flavor deterioration over
time, and other characteristics. 55     It was also determined upon varying
the grinding temperature that the coffee beans of the invention, which are
frozen to at least -1 TC within 3.5 minutes after roasting, should be
ground at a temperature of 200C or lower for a good result. Moreover, the
processing method according to the invention was compared with the
expensive liquid nitrogen method, in which beans are ground after being
frozen with liquid nitrogen, only to show a negligible difference in
flavor.    EP 0 534 051 BI Various water/coffee ratios were tested on both
the present-invention coffee beans and the conventional beans. The results
also prove the superiority of the method of the present invention. Six and
a half to 7g of the present-invention coffee per 100ml boiling water
produced the flavor (taste and aroma) equivalent to 8g of the conventional
coffee per 1 00ml boiling water. Having a higher flavor retentivity, the
present invention produces, with a smaller amount of coffee, the same level
of flavor as that produced by the conventional method. Summary As explained
above, coffee beans are rapidly frozen to at least -1 7C within 3.5 minutes
after roasting according to the invention. This rapid-freeze method results
in a substantial delay of flavor deterioration and in prevention of uneven
roasting otherwise caused by secondary, residual-heat roasting. If the
present-invention beans are ground at 200C or lower, products of much
higher quality are obtained without freezing the beans by liquid nitrogen
before grinding, or resorting to other costly methods. Moreover, reducing
the temperature to -1 7Cor less does not require a complex, costly
apparatus or special coolant, but a simple blast freezer using cooled air
will suffice, thereby cutting the manufacturing costs. Having higher flavor
retentivity, the present-invention coffee requires a smaller amount of
beans than the conven- tional coffee to obtain substantially the same level
of flavor. Thus, the present invention contributes to a resource saving.
Since the product according to the present invention is packaged airtightly
without degassing and stored at temper- atures of -1 70C or lower, the
fresh flavor will be retained over a long time period. If ground and
packaged in an atmosphere of cooled nitrogen, carbon dioxide gas, or some
other inert gas, the coffee beans of the present invention will have a
still higher flavor retentivity. A method of manufacturing roasted coffee
beans which comprises the steps of roasting coffee beans and rapidly
cooling the roasted beans to -17C or lower within 3.5 minutes after the
roasting with cooled air using a blast freezer and packaging the cooled
beans without degasing. If ground coffee beans are desired, an additional
step of grinding the cooled roasted beans at a temperature of 200C or lower
is carried out. The above method effectively slows down the process of
flavor deterioration and provides rich-flavored coffee beans without
requiring a complex, expensive freez- ing apparatus or coolant. Claims 1. A
method of manufacturing roasted coffee beans.said method comprising the
steps of: a) roasting a desired quantity of coffee beans; b) rapidly
cooling the desired quantity of roasted beans to a temperature of at least
-170C within 3.5 minutes immediately after roasting characterized In that
the rapid cooling is performed with cooled air using a blast freezer. c)
packaging the cooled beans without degasing. 2. A method of manufacturing
ground coffee beans according to claim 1, further comprising the step of
grinding the cooled beans at a temperature of . 20@C or lower prior to
packaging the ground beans without degasing. 



Patentansprflche 1. Verfahren zur Herstellung von Rdstkaffeebohnen, wobei
das erwAhnte Verfahren die folgenden Schritte umfalt: a) Rosten einer
gewonschten Menge von Kaffeebohnen; b) unmittelbar nach dem Rdsten
innerhalb von 3,5 Minuten erfbigendes schnelles Abkohlen der gewanschten
Menge gerosteter Bohnen auf eine Temperatur von mindestens -17 DC, dadurch
gekennzelchnet, daB das schnelle Abkthlen mit K~hIluft unter Anwendung
eines Luttgefrierapparats durchgefahrt wird, c) Verpacken der abgekOhIten
Bohnen ohne Entgasung. 2. Verfahren zur Herstellung gemahlener Kaffeebohnen
nach Anspruch 1, das ferner den Schritt des Mahlens der abgekahIten Bohnen
bei liner Temperatur von +20 'C odor darunter vor dam Verpacken der
gemahlenen Bohnen ohne Entgasung umfaft 16    EP 0 54 051 BI
l       l I       1 Various waterlcoffee ratios were tested on both the
present-invention coffee beans and the conventional beans. The results also
prove the superiority of the method of the present invention. Six and a
half to 7g of the present-invention coffee per 100ml boiling water produced
the flavor (taste and aroma) equivalent to 8g of the conventional coffee
per lOOmI boiling water. Having a higher flavor retentivity, the present
invention produces, with a smaller amount of coffee, 6  the same level of
flavor as that produced by the conventional method. Summary As explained
above, coffee beans are rapidly frozen to at least *1 70C within 3.5
minutes after roasting according to lo  the invention. This rapid-freeze
method results in a substantial delay of flavor deterioration and in
prevention of uneven roasting otherwise caused by secondary, residual-heat
roasting. If the present-invention beans are ground at 200C or lower,
products of much higher quality are obtained without freezing the beans by
liquid nitrogen before grinding, or resorting to other costly methods.
Moreover, reducing the temperature to -1 70C or less does not require a
complex, costly apparatus or special coolant, 15  but a simple blast
freezer using cooled air will suffice, thereby cutting the manufacturing
costs. Having higher flavor retentivity, the presentinvention coffee
requires a smaller amount of beans than the conven- tional coffee to obtain
substantially the same level of flavor. Thus, the present invention
contributes to a resource saving. Since the product according to the
present invention is packaged airtightly without degassing and stored at
temper- atures of -1 7TC or lower, the fresh flavor will be retained over a
long time period. Do    If ground and packaged in an atmosphere of cooled
nitrogen, carbon dioxide gas, or some other inert gas, the coffee * beans
of the present invention will have a still higher flavor retentivity. A
method of manufacturing roasted coffee beans which comprises the steps of
roasting coffee beans and rapidly cooling the roasted beans to -17C or
lower within 3.5 minutes after the roasting with cooled air using a blast
freezer and packaging the cooled beans without degasing. If ground coffee
beans are desired, an additional step of grinding 25  the cooled roasted
beans at a temperature of 200C or lower is carried out. The above method
effectively slows down the process of flavor deterioration and provides
rich-flavored coffee beans without requiring a complex, expensive freez-
ing apparatus or coolant. Claims 30 1. A method of manufacturing roasted
coffee beans said method comprising the steps of: a) roasting a desired
quantity of coffee beans; b) rapidly cooling the desired quantity of
roasted beans to a temperature of at least -17%C within 3.5 minutes 35
immediately after roasting characterized In that the rapid cooling is
performed with cooled air using a blast freezer, c) packaging the cooled
beans without degasing. 2. A method of manufacturing ground coffee beans
according to claim 1, further comprising the step of grinding the 40
cooled beans at a temperature of +200C or lower prior to packaging the
ground beans without degasing. K> Patentansprflche 



1. Verfahren zur Herstellung von Rdstaffeebohnen, wobei das erwhhnte
Verfahren die folgenden Schritte umfalt: 45 a) Rbsten elner gewOnschten
Menge von Kaffeebohnen; b) unmittelbar nach dem Rbsten innerhalb von 3.5
Minuten erfolgendes schnelles Abkfhlen der gewOnschten Menge gerdsteter
Bohnen auf eine Temperatur von mindestens -17 *C. dadurch gekennzelchnet,
daB das schnelle AbkOhlen mit KOhIluft unter Anwendung eines
Luftgefrierapparats durchgeflhrt wird, 60        c) Verpacken der
abgekflhlten Bohnen ohne Entgasung. 2. Verfahren zur Herstellung gemahlener
Kaffeebohnen nach Anspruch 1, das ferner den Schritt des Mahlens der
abgekohlten Bohnen bei einer Temperatur von +20 eC odor darunter vor dem
Verpacken der gemahlenen Bohnen ohne Entgasung umfaBt. 56 16    EP O 534
051 B1             I          HIIII 111ill 11IM II 111D11 Reovndicatlons 1.
Proc~d4 de fabrication de grains de cafe torr6fi6s, ledit proc~d6
comprenant les etapes qui consistent a: 5          a) torrfier une quanlit6
voulue de grains de caf6; b) refroidir rapidementlaquantit vouluede grains
torr6fies a une temp6ratured'au moins -1 70C en 3,5 minutes, immediatement
apres la torrefaction, caracterise en ce que Io refroidissement rapide est
realise avec de l'air refrodi a l'aide dun cong6lateur A tirage; c)
errballer les grains refroidis sans degazage. 10 2. Proc6d6 de fabrication
de grains de cafe moulus selon la revendication 1, comprenant, en outre,
I'tape qui consiste A moudre les grains refroidis A une temperature de
+200C ou int6rieure, avant d'ermballer les grains moulus sans d6gazage. 15
20 25 30 35 40 45 50 55 17    


