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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of Korean Patent Application No. 10-2017-0019219 filed on February 13,
2017, which is hereby incorporated by reference herein in its entirety.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to a method for processing green coffee beans, which includes steaming un-
roasted green coffee beans so as to increase the polyphenol content of the coffee beans while reducing the caffeine
content of the coffee beans to thus increase polyphenol intake and also reducing the unfavorable smell of the coffee
beans to thus increase preference for the coffee beans.

2. Description of the Related Art

[0003] In general, coffee is an evergreen shrub belonging to the family Rubiaceae. It is cultivated mainly in tropical
climate and rainy regions, and coffee grown in high mountain areas at about 2000 meters above the sea level is considered
a good commodity.
[0004] Commercially grown coffee varieties are classified into three major varieties of arabica, robusta and liberica.
Among these varieties, arabica and robusta are particularly predominant.
[0005] Such coffee is used as instant coffee or roasted coffee beans, and in recent years, roasted coffee beans have
been preferred to instant coffee for health and diet.
[0006] For drinking of roasted coffee, a method is used which includes roasting and grinding dry green coffee beans,
and adding hot water to the obtained green coffee bean powder to obtain a coffee extract. This method is widely used
because it makes it possible to enjoy the taste and aroma of green coffee beans.
[0007] However, such roasted green coffee beans have a disadvantage in that they require cumbersome processes,
including roasting, grinding and extraction processes, which have to be performed directly by the user.
[0008] In addition, the roasted coffee beans are likely to undergo oxidation during storage so that the taste and aroma
of the coffee beans can be altered, making it impossible to ingest the coffee beans.
[0009] In other words, the volatile components in the green coffee beans react with each other to lose their original
aroma, and the green coffee beans react with oxygen in the air to change their color to black and alter the taste and
aroma, making them unusable.
[0010] Meanwhile, it is known that green coffee beans contain large amounts of polyphenolic active ingredients having
beneficial effects, including antioxidant and anti-aging effects. Particularly, chlorogenic acid, a kind of polyphenolic
compound, has a chemical formula of C16H18O9 and a molecular weight of 354.31 and is a unique coloring substance
present in green coffee beans. This chlorogenic acid is known to have the effect of inhibiting the production of peroxide
lipids in vivo, the effect of inhibiting cholesterol biosynthesis, antioxidant and anticancer effects, etc. A component that
gives the unique taste of coffee is caffeine that is a vegetable alkaloid having a chemical formula of C8H10O2N4. It is
colorless, odorless and bitter in taste, and has a needle-like crystal structure. Such caffeine have the effects of stimulating
the central nervous system to improve mental performance and promote heart function, and acting as a diuretic to
increases the amount of urine, and also stimulating the stomach to promotes gastric acid secretion.
[0011] However, excessive caffeine intake may cause side effects such as insomnia, caffeine poisoning and the like,
and for this reason, public health authorities such as the Ministry of Food and Drug Safety recommend that daily caffeine
intake is limited to 400 mg or less.
[0012] Meanwhile, it is known that green coffee beans contain large amounts of polyphenolic active ingredients having
beneficial effects, including antioxidant and anti-aging effects.
[0013] Particularly, chlorogenic acid, a kind of polyphenolic compound, has a chemical formula of C16H18O9 and a
molecular weight of 354.31 and is a unique coloring substance present in green coffee beans. This chlorogenic acid is
known to have the effect of inhibiting the production of peroxide lipids in vivo, the effect of inhibiting cholesterol biosyn-
thesis, antioxidant and anticancer effects, etc.
[0014] In addition, the chlorogenic acid is known to have the effects of delaying the release of glucose into the blood
after meal, preventing heart diseases, increasing the concentrations of glycogen and glucose-6-phosphate in the liver,
and decreasing blood glucose levels. Furthermore, the chlorogenic acid is known to improve mineral distribution, reduces
plasma and liver fats, and inhibit cognitive decline in the elderly.
[0015] In addition, since the chlorogenic acid has a low melting point and is mostly melted out at a roasting temperature
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of about 200 to 250°C, the content of chlorogenic acid in the green coffee bean powder produced is very low.
[0016] In general, for intake of an amount of chlorogenic acid (about 800 mg) which is beneficial to the human body,
it is required to drink more than five cups of Americano coffee. Since a cup of Americano usually contains about 150
mg of caffeine and about 100 mg of chlorogenic acid, the required amount of chlorogenic acid is ingested when about
8 cups of coffee per day are drunk.
[0017] In this case, about 1200 mg of caffeine is ingested, which greatly exceeds the daily caffeine intake recommended
by the Ministry of Food and Drug Safety and may adversely affect health.
[0018] Therefore, there is a great need to develop a coffee that may have an increased content of chlorogenic acid
while having a decreased content of caffeine, and there have been proposed several technologies for producing such
a low-caffeine coffee.
[0019] For example, Korean Patent No. 10-1060203, entitled "Method for Processing Green Coffee Beans and Green
Coffee Beans Produced Thereby", discloses a technology including: steaming unroasted green coffee beans at a tem-
perature of 90 to 106°C for 5 to 9 hours; drying the steamed coffee beans at a temperature of 50 to 70°C for 12 to 24
hours; aging the dried coffee beans at room temperature for 1 to 7 hours; steaming the aged coffee beans at a temperature
of 90 to 96°C for 5 to 10 hours; and then repeating drying, aging and steaming.
[0020] Patent Document 1 uses a process similar to a process of preparing red ginseng using fresh ginseng. Through
this process, the content of chlorogenic acid can be increased up to 14.589 (mg/g) to increase the intake of the beneficial
component.
[0021] In addition, the coffee produced by this method showed significantly high sour and sweet testes and more
abundant aroma than commercially available general roasted coffee.
[0022] Furthermore, the caffeine content of the coffee was 5,409 mg/kg, which is lower than that of roasted coffee,
but the caffeine content was still high enough to ingest a large amount of chlorogenic acid.
[0023] The method of processing coffee using the steaming process as described above has been proposed as
disclosed in Patent Document 1, but it is needed to develop a process capable of lowering the caffeine content of coffee
in order to make it possible to ingest a large amount of chlorogenic acid which is a beneficial component.
[0024] In addition, steamed and dried coffee as disclosed in Patent Document 1 is preferred by coffee lovers who
want to enjoy a coffee having strong sweet and sour tastes, a bitter taste and rich flavor, but non-coffee lovers greatly
dislike to eat the coffee.
[0025] In addition, the coffee has various aromas, and among such aromas, an unpleasant aroma reduces preference
for the coffee. Due to this problem, non-coffee lovers greatly dislike to eat the coffee.
[0026] For intake of the beneficial component as described above, there is a need to develop a coffee having an
improved taste and aroma so that general people having a low preference for coffee can eat the coffee without disliking,
rather than giving a rich aroma and taste to coffee.

SUMMARY

[0027] Accordingly, the present disclosure has been conceived to overcome the above problems of the prior art, and
an object of the present disclosure is to improve a conventional method of processing coffee using a steaming process
and to provide a coffee processing method which can make it possible to drink a large amount of the coffee by increasing
the content of polyphenols, such as chlorogenic acid, in coffee while minimizing the content of caffeine, thereby increasing
the intake of beneficial components.
[0028] Another object of the present disclosure is to reduce the dislike of non-coffee lovers for coffee intake by increasing
the possible intake of beneficial components while reducing an unpleasant odor of coffee, thereby making it easy to
ingest a large amount of coffee in daily life.
[0029] Still another object of the present disclosure is to reduce the bitter taste of coffee by using tourmaline-immersed
water as water for steaming green coffee beans, thereby making it easy for non-coffee lovers to ingest a large amount
of coffee.
[0030] Yet another object of the present disclosure is to minimize the unpleasant aroma and bitter and astringent taste
of coffee by using the leaf and flower of Apios, thereby maximizing the preference of non-coffee lovers for coffee.
[0031] To achieve the above objects, the present disclosure provides a coffee processing method including: (1) loading
unroasted green coffee beans on a mesh-like plate, placing in a container the mesh-like plate having the green coffee
beans loaded thereon, introducing water into the bottom of the container so as to be spaced apart from the lower surface
of the mesh-like plate, and closing the lid of the container to seal the container; (2) placing the sealed container in a
heating cabinet, and then steaming the green coffee beans at low temperature for 10 to 12 days while maintaining the
internal temperature of the heating cabinet at 70 to 80°C; and (3) opening the lid of the container, and then drying the
steamed green coffee beans for 4 to 6 days while maintaining the internal temperature of the heating cabinet at 38 to 43°C.
[0032] In the above-described configuration, the water in step (1) may be mineral water. In step (1), tourmaline may
be placed on the container bottom having the mineral water introduced thereon.
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[0033] In step (1), a second mesh-like plate may be prepared, and the leaf and flower of Apios may be loaded on the
second mesh-like plate, after which the second mesh-like plate may be disposed under the mesh-like plate having the
green coffee beans having loaded thereon so as to be spaced apart from the water on the bottom.
[0034] In this case, the leaf and flower of Apios may be mixed with each other at a weight ratio of 3:1 and loaded on
the second mesh-like plate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The above and other objects, features and advantages of the present disclosure will be more clearly understood
from the following detailed description taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a photograph showing a mesh-like plate on which green coffee beans are loaded in step (1) of the method
of the present disclosure;
FIG. 2 is a photograph showing an example of a heating cabinet in which steaming and drying of green coffee beans
according to the present disclosure are performed;
FIG. 3 is a test report showing the results of analyzing the polyphenol content of green coffee beans prepared in
an example of the present disclosure;
FIG. 4 is an excerpt from a test report, which shows the results of analyzing the chlorogenic acid content of green
coffee beans prepared in an example of the present disclosure; and
FIG. 5 is an excerpt from a test report, which shows the results of analyzing the caffeine content of green coffee
beans prepared in an example of the present disclosure.

DETAILED DESCRIPTION

[0036] Hereinafter, the method for processing green coffee beans according to the present disclosure will be described
with reference to the accompanying drawings.
[0037] The method for processing green coffee beans according to the present disclosure largely includes a preparation
step, a steaming step and a drying step.

1. Preparation Step (Step 1)

[0038] As shown in FIG. 1, a mesh-like plate is prepared, and green coffee beans (not shown) are loaded on the mesh-
like plate.
[0039] Then, the mesh-like plate having the green coffee beans loaded thereon is placed in a container shown in FIG. 1.
[0040] Before or after placement of the mesh-like plate, water is introduced into the container. The water is introduced
while adjusting the water level so as to be spaced apart from the lower surface of the mesh-like plate.
[0041] Next, the lid (not shown) of the container is closed to seal the inside of the container so as to be isolated from
the outside.
[0042] In this step, the water is mineral water instead of distilled water.
[0043] If general distilled water or fluorine-treated water (tap water) is used, the rate of reduction in the caffeine content
will decrease.
[0044] Particularly, when tourmaline is disposed on the bottom of the container, an unpleasant odor such as that of
fermented coffee can be reduced.
[0045] The amount of water used is such that the inside of the container is sealed by the lid and such that the water
can sufficiently penetrate the green coffee beans, because heating to 100°C in a steaming step as described below is
not performed. Accordingly, the amount of water used is not particularly limited.
[0046] Meanwhile, in the method of the present disclosure, the leaf and flower of Apios (Indian potato) may be loaded
on a second mesh-like plate which is disposed under the mesh-like plate having the green coffee beans loaded thereon.
[0047] Apios (Indian potato) is a climbing plant of the family Fabaceae, which has rhizobium and tubers formed in the
underground part of the plant. It is native to the temperate and subtropical regions of Eastern North America, which
range from Southeastern Canada to Florida and Texas. It is known that this plant has been cultivated in Korea since
mid-2000s.
[0048] It is known that the tuber of the plant contains starch and protein as main components and has a very high
protein content compared to other crops. Particularly, it was recently reported that the tuber also contains saponin, and
thus it is known that the tuber is used for food applications.
[0049] However, the effect of the leaf or flower of Apios has not yet been known, and Apios flower tea or enzyme is
merely known on the Internet.
[0050] The applicant placed Apios leaves, obtained by chance, on the bottom of a container and subjected the placed
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Apios leaves to steaming and drying steps as described below. As a result, the applicant has found that the Apios leaves
significantly reduced the bitter taste of the processed coffee.
[0051] Furthermore, it was found that the Apios leaves significantly reduced the unpleasant aroma of coffee to enable
non-coffee lovers to eat a large amount of the coffee of the present disclosure.
[0052] In this case, the ratio between the leaf and flower of Apios may vary, but the results of experiments indicated
that when the leaf and the flower were mixed at a weight ratio of 3: 1, they exhibited excellent effects.

2. Steaming Step (Step 2)

[0053] A heating cabinet as shown in FIG. 2 is prepared, and the sealed container is placed in the heating cabinet.
Then, the green coffee beans are steamed at low temperature for 10 to 12 days while the internal temperature of the
heating cabinet is maintained at 70 to 80°C.
[0054] As shown in FIG. 2, the heating cabinet preferably has an exhaust port which is formed on one side of the
interior thereof and through which internal air is discharged, and includes an air supply tube through which air heated
by a heater is introduced into the heating cabinet.
[0055] In addition, the heating cabinet preferably includes a temperature sensor disposed on one side of the interior
thereof, and also includes a control unit which is disposed in the upper portion of the internal space thereof so as to
control the operation and heating degree of the heater and which is electrically connected to the temperature sensor so
as to control the operation and heating degree of the heater depending on the sensed temperature.
[0056] This heating cabinet is configured such that the internal temperature of the heating cabinet having the container
placed therein can be maintained at a constant level and heated dry air can be supplied to the heating cabinet.
[0057] In this case, a multi-layered shelf (not shown) may be disposed inside the heating cabinet so that a plurality of
the containers may be disposed inside the heating cabinet.
[0058] The most preferable steaming temperature and time are 75°C and 11 hours, respectively.
[0059] Generally, "steaming" means heating water to 100°C to change the water into a vapor state and to allow the
vapor to give high-temperature water to a target while allowing the vapor to come into contact with the target.
[0060] However, in the present disclosure, in a state in which green coffee beans are loaded on the mesh-like plate
and in which there water on the bottom of the sealed container, the heating cabinet is set at a temperature of 75°C.
Accordingly, an evaporation phenomenon caused by a temperature rise, which is not a vaporization phenomenon caused
by water boiling, actually occurs in the heating cabinet.
[0061] In addition, water penetrates the texture of green coffee beans while it evaporates at high temperature, and in
this procedure, the content of polyphenolic compounds such as chlorogenic acid in the green coffee beans can be
increased by water having a temperature lower than 100°C.
[0062] Meanwhile, experimental results as described below indicated that, when steaming was performed at the above-
described temperature by use of mineral water instead of distilled water, the caffeine content of the green coffee beans
was reduced.
[0063] This is believed to be attributable to the activity of microorganisms contained in the mineral water, even though
an exact mechanism could not be found.
[0064] Specifically, the above-described fermentation temperature is a temperature at which microorganisms (ther-
mophilic microorganisms) can be active, and it is believed that when mineral water is used instead of distilled water,
microorganisms contained in the mineral water grow, and thus the caffeine content is reduced as a result of the growth
of the microorganisms in the fermentation procedure, according to a principle similar to fermentation of luwak coffee.

3. Drying Step (Step 3)

[0065] After the lid of the container is opened, the steamed green coffee beans are dried for 4 to 6 days while the
internal temperature of the heating cabinet is maintained at 38 to 43°C.
[0066] When the drying step is performed, water is removed from the steamed green coffee beans.
[0067] If drying of the steamed green coffee beans is performed at a temperature higher than the upper limit of the
above-described temperature range, beneficial components can be destroyed, and if the drying temperature is lower
than the lower limit of the temperature range, the drying time can be increased.
[0068] When there is water on the bottom of the container after the steaming step, the drying is performed after removal
of the water.
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Examples

Example 1: Processing of Green Coffee Beans

[0069] Unroasted Colombian green coffee beans were purchased and prepared. Then, 200 ml of distilled water was
introduced into a container shown in FIG. 1, after which 500 g of the green coffee beans were loaded on a mesh-like
plate shown in FIG. 1. Next, the lid of the container was closed, and then a tape was wrapped around the lid to seal the
inside of the container.
[0070] Thereafter, the container was placed in a heating cabinet shown in FIG. 2, and then a controller was set to set
the internal temperature of the heating cabinet at 75°C, and the green coffee beans were steamed for 11 days.
[0071] Next, the lid was separated to open the inside of the container, and then the controller was set to set the internal
temperature of the heating cabinet at 40°C, followed by drying of the steamed green coffee beans for 5 days.

Example 2: Processing of Green Coffee Beans

[0072] This Example was performed in the same manner as Example 1, except that mineral water was introduced
instead of distilled water, followed by steaming and drying.

Example 3: Processing of Green Coffee Beans

[0073] This Example was performed in the same manner as Example 2, except that tourmaline was placed on the
bottom of the container after introduction of mineral water so that the tourmaline would be immersed in the mineral water,
followed by steaming and drying.

Example 4: Processing of Green Coffee Beans

[0074] This Example was performed in the same manner as Example 1, except that a second mesh-like plate was
prepared, the leaf and flower of Apios were mixed at a weight ratio of 1:1 and loaded on the second mesh-like plate
which was then disposed to be spaced apart from the water on the container bottom, and the mesh-like plate having
the green coffee beans loaded thereon was disposed over the second mesh-like plate, followed by steaming and drying.

Example 5: Processing of Green Coffee Beans

[0075] This Example was performed in the same manner as Example 2, except that a second mesh-like plate was
prepared, the leaf and flower of Apios were mixed at a weight ratio of 1:1 and loaded on the second mesh-like plate
which was then disposed to be spaced apart from the water on the container bottom, and the mesh-like plate having
the green coffee beans loaded thereon was disposed over the second mesh-like plate, followed by steaming and drying.

Example 6: Processing of Green Coffee Beans

[0076] This Example was performed in the same manner as Example 3, except that a second mesh-like plate was
prepared, the leaf and flower of Apios were mixed at a weight ratio of 1:1 and loaded on the second mesh-like plate
which was then disposed to be spaced apart from the water on the container bottom, and the mesh-like plate having
the green coffee beans loaded thereon was disposed over the second mesh-like plate, followed by steaming and drying.

Example 7: Processing of Green Coffee Beans

[0077] This Example was performed in the same manner as Example 6, except that the leaf and flower of Apios were
mixed at a weight ratio of 2:1, followed by steaming and drying.

Example 8: Processing of Green Coffee Beans

[0078] This Example was performed in the same manner as Example 6, except that the leaf and flower of Apios were
mixed at a weight ratio of 3:1, followed by steaming and drying.

Example 9: Processing of Green Coffee Beans

[0079] This Example was performed in the same manner as Example 6, except that the leaf and flower of Apios were
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mixed at a weight ratio of 4:1, followed by steaming and drying.

Comparative Example 1

[0080] The same green coffee beans as described in Example 1 were purchased and placed in a steam cooker which
was then closed, after which the green coffee beans were steamed at 100°C for 7 hours.
[0081] After completion of the steaming, the green coffee beans were taken out and placed in a heating cabinet shown
in FIG. 2, after which the coffee beans were dried at 60°C for 16 hours. The dried coffee beans were taken out and aged
at room temperature for 5 days.

Comparative Example 2

[0082] The steaming, drying and aging described in Comparative Example were repeated once.

Comparative Example 3

[0083] This Example was performed in the same manner as Example 1, except that the steaming temperature was
set at 85°C, followed by steaming and drying.

Comparative Example 4

[0084] This Example was performed in the same manner as Example 1, except that the steaming temperature was
set at 65°C, followed by steaming and drying.
[0085] The processed green coffee beans prepared in each of the Examples and the Comparative Examples were
ground to obtain coffer powder. Then, 10 g of the coffee powder was extracted with 120 ml of hot water to prepare coffee
beverages, and the coffee beverages were subjected to sensory tests.

Test Example 1: Sensory Test for Taste

[0086] A sensory test for the coffee beverages prepared in the Examples and the Comparative Examples was per-
formed.
[0087] In the sensory test, the sour taste, bitter taste, sweet taste, astringent taste and fishy taste of each coffee
beverage were evaluated using a 9-point scale. As participants in the test, non-coffee lovers who do not prefer coffee
beverages were selected through a preliminary questionnaire.
[0088] In addition, as the participants in the test, a total of 50 adult men and women in their 20s to 60s (each age
group consisting of 10 persons) were selected in consideration of age and gender.
[0089] Table 1 below shows the results of the sensory test for the taste.

Table 1

Sour taste Bitter taste Sweet taste Astringent taste Fishy taste

Example 1 4.0 4.2 5.2 3.9 2.5

Example 2 3.6 3.7 5.1 3.5 2.1

Example 3 3.7 3.2 5.6 3.1 1.9

Example 4 3.5 3.5 5.5 3.7 2.1

Example 5 3.4 3.3 5.6 3.3 1.9

Example 6 3.3 3.0 5.7 2.7 2.3

Example 7 3.4 3.1 5.7 2.6 2.2

Example 8 2.5 1.5 5.9 1.6 1.5

Example 9 3.5 3.2 5.8 2.7 2.4

Comparative Example 1 7.3 5.8 6.3 6.3 3.2

Comparative Example 2 8.2 6.3 7.1 6.7 2.4

Comparative Example 3 6.8 6.7 5.8 5.6 4.2
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[0090] As shown in Test Example 1, the Comparative Examples generally showed higher scores than the Examples
in respect of all the sour taste, the bitter taste, the sweet taste, the astringent taste and the fishy taste.
[0091] This suggests that the coffee beverages of the Comparative Examples give a rich flavor to coffee lovers, but
the sour, bitter and astringent tastes and the like are tastes that are not preferred by non-coffee lovers, indicating that
the coffee beverages of the Examples are more preferred by non-coffee lovers.
[0092] Particularly, the sensory test scores of Comparative Examples 3 and 4, which were performed using the same
process as that of Example 1 and did differ from the Example 1 only with respect to the steaming temperature, did greatly
differ from those of Example 1, indicating that the steaming temperature did play an important role in the tastes.
[0093] In addition, it can be seen that the scores of the bitter and astringent tastes in Example 8 were very significantly
lower than those of other Examples.

Test Example 2: Sensory Test for Aroma

[0094] A sensory test for the aroma of the coffee beverages prepared in the Examples and the Comparative Examples
was performed.
[0095] In the sensory test, the flower aroma, sweet aroma, unpleasant aroma and burnt smell of each coffee beverage
were evaluated using a 9-point scale. As participants in the test, non-coffee lovers who do not prefer coffee beverages
were selected through a preliminary questionnaire.
[0096] In addition, as the participants in the test, the same participants as used in Example 1 were selected.
[0097] Table 2 below shows the results of the sensory test for the aroma.

[0098] As shown in Test Example 2, although there was a slight difference in the sweet aroma between the Examples
and the Comparative Examples, Comparative Examples 1 to 4 showed high scores for the unpleasant aroma, whereas
the Examples generally showed significantly low scores for the unpleasant aroma.
[0099] Particularly, the sensory test scores of Comparative Examples 3 and 4, which were performed using the same
process as that of Example 1 and did differ from the Example 1 only with respect to the steaming temperature, did greatly

(continued)

Sour taste Bitter taste Sweet taste Astringent taste Fishy taste

Comparative Example 4 6.3 7.8 4.3 7.3 5.9

*Sensory test score (9: very high, 0: very low).

Table 2

Flavor aroma Sweet aroma Unpleasant aroma Burnt aroma

Example 1 6.3 6.1 3.9 3.2

Example 2 6.2 6.2 3.8 3.1

Example 3 6.4 6.8 3.6 2.6

Example 4 6.7 5.8 3.3 3.1

Example 5 6.5 6.0 3.4 3.0

Example 6 7.3 6.2 3.1 2.9

Example 7 7.5 6.3 3.2 2.6

Example 8 7.8 7.5 2.3 2.1

Example 9 7.5 6.7 3.4 2.5

Comparative Example 1 7.7 5.3 7.5 4.2

Comparative Example 2 8.1 5.8 8.2 4.3

Comparative Example 3 6.8 6.1 7.4 4.8

Comparative Example 4 6.7 6.0 7.2 5.1

*Sensory test score (9: very high, 0: very low).
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differ from those of Example 1, indicating that the steaming temperature did play an important role in the unpleasant aroma.
[0100] In addition, it can be seen that the scores of the burnt smell in the Examples were very significantly lower than
those of the Comparative Examples.

Test Example 3: Sensory Test for Taste, Aroma and Preference

[0101] Subjective feeling for the taste, aroma and preference for the coffee beverages prepared in the Examples and
the Comparative Examples was evaluated using a 9-point scale. As participants in the test, non-coffee lovers who do
not prefer coffee beverages were selected through a preliminary questionnaire.
[0102] In addition, as the participants in the test, the same participants as used in Example 2 were selected.
[0103] Table 3 below shows the results of the sensory test for the taste, aroma and preference for each coffee beverage.

[0104] As shown in Test Example 3, evaluation of the overall taste, aroma and preference for Examples 1 to 4 was
negative, whereas overall evaluation of the Examples was positive.
[0105] In particular, it can be seen that Example 8 showed significantly higher scores than other Examples in respect
of all the taste, the aroma and the preference.

Test Example 4: Polyphenol Content

[0106] The inventor of the present application provided the green coffee beans processed in Example 3 to the Korea
Health Supplement Institute, and requested the analysis of the content of total polyphenols in the coffee beans, and
received a test report on October 20, 2016. The result of the analysis is shown in Table 4 below, and the test report is
shown in FIG. 3.

Test Example 5: Chlorogenic Acid Content

[0107] The green coffee beans processed in Example 3 were subjected to quantitative analysis in the central laboratory
of Chungnam National University. The result of the test was received on December 26, 2016. The result is shown in

Table 3

Taste Aroma Preference

Example 1 6.6 5.6 6.1

Example 2 6.7 5.7 6.4

Example 3 7.3 6.5 6.9

Example 4 6.8 6.1 6.1

Example 5 7.0 6.2 6.4

Example 6 7.2 6.5 6.9

Example 7 7.1 6.7 7.0

Example 8 8.2 7.5 7.7

Example 9 7.0 6.6 6.8

Comparative Example 1 4.3 3.5 3.8

Comparative Example 2 4.5 3.1 3.7

Comparative Example 3 5.2 4.4 3.3

Comparative Example 4 5.1 4.3 4.6

*Sensory test score (9: very good; 0: very poor).

Table 4

Test item Result

Total polyphenols (mg/g) 0.46 mg/g



EP 3 375 295 B1

10

5

10

15

20

25

30

35

40

45

50

55

Table 5 below, and the HPLC graph is shown in FIG. 4.

Test Example 6: Caffeine Content

[0108] The green coffee beans processed in Example 3 were subjected to quantitative analysis in the central laboratory
of Chungnam National University. The result of the test was received on December 26, 2016. The result is shown in
Table 5 below, and the HPLC graph is shown in FIG. 5.

[0109] The polyphenol content, chlorogenic acid content and caffeine content described in Test Examples 4 to 6 are
values measured for Example 3. In addition, Examples 6 to 9 were performed in the same as Example 3, except that
the leaf and flower of Apios were loaded on the second mesh-like plate. Accordingly, it is believed that the polyphenol
content, chlorogenic acid content and caffeine content of Examples 6 to 9 are the same as or similar to those of Example 3.
[0110] From the results shown in Test Examples 4 to 6, it can be seen that the content of polyphenols including
chlorogenic acid was very high, and nevertheless the content of caffeine was very low.
[0111] Accordingly, it is believed that when a coffee beverage prepared using the green coffee beans processed by
the processing method of the present disclosure is drunk, large amounts of beneficial components can be ingested while
caffeine intake can be reduced.
[0112] In addition, as described above, the unpleasant odor and bitter and astringent tastes of the green coffee beans
of the present disclosure are reduced compared to those of conventional green coffee beans processed by steaming,
and thus the dislike of non-coffee lovers for intake of a large amount of coffee can be minimized.
[0113] As described above, the present disclosure improves a conventional method of processing coffee using a
steaming process, and provides a coffee processing method which may increase the content of polyphenols such as
chlorogenic acid in coffee while minimizing the content of caffeine to make it possible to drink a large amount of the
coffee, thereby increasing the intake of beneficial components.
[0114] Furthermore, the present disclosure makes it possible to increase the possible intake of beneficial components
while reducing an unpleasant odor of coffee to reduce the dislike of non-coffee lovers for coffee intake so as to make it
easy to ingest a large amount of coffee in daily life.
[0115] Moreover, according to the present disclosure, the bitter taste of coffee can be reduced by using tourmaline-
immersed water as water for steaming green coffee beans to thereby make it easy to ingest a large amount of coffee
by non-coffee lovers.
[0116] In addition, according to the present disclosure, the unpleasant aroma and bitter and astringent taste of coffee
can be minimized by use of the leaf and flower of Apios to thereby maximize the preference of non-coffee lovers for coffee.

Claims

1. A method for processing green coffee beans, the method comprising:

(1) loading unroasted green coffee beans on a mesh-like plate, placing in a container the mesh-like plate having
the green coffee beans loaded thereon, introducing mineral water into a bottom of the container so as to be
spaced apart from a lower surface of the mesh-like plate, placing tourmaline on the bottom of the container,
and then closing a lid of the container to seal the container;
(2) placing the sealed container in a heating cabinet, and then steaming the green coffee beans at low temperature
for 11 days while maintaining an internal temperature of the heating cabinet at 75°C; and
(3) opening the lid of the container, and then drying the steamed green coffee beans for 5 days while maintaining
the internal temperature of the heating cabinet at 40°C;

Table 5

Test item Result Analysis method

Chlorogenic acid (mg/l) 194.91698 (mg/l) HPLC

Table 6

Test item Result Analysis method

Caffeine (mg/l) 158.3863 (mg/l) HPLC
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wherein step (1) further comprises preparing a second mesh-like plate, mixing an Apios leaf and an Apios flower
with each other at a weight ratio of 3:1 to obtain a mixture, loading the mixture on the second mesh-like plate, and
then disposing the second mesh-like plate under the mesh-like plate having the green coffee beans loaded thereon
so as to be spaced apart from the mineral water on the bottom.

Patentansprüche

1. Verfahren zum Verarbeiten grüner Kaffeebohnen, wobei das Verfahren umfasst:

(1) Laden ungerösteter grüner Kaffeebohnen auf eine gitterartige Platte, Platzieren der gitterartigen Platte, auf
welche die grünen Kaffeebohnen geladen sind, in einen Behälter, Einleiten von Mineralwasser in einen Boden
des Behälters, so dass es von einer unteren Oberfläche der gitterartigen Platte beabstandet ist, Platzieren von
Turmalin auf den Boden des Behälters, und dann Schließen eines Deckels des Behälters, um den Behälter zu
versiegeln;
(2) Platzieren des versiegelten Behälters in eine Wärmekammer, und dann Dämpfen der grünen Kaffeebohnen
bei einer niedrigen Temperatur für 11 Tage, während eine Innentemperatur der Wärmekammer bei 75°C auf-
rechterhalten wird; und
(3) Öffnen des Deckels des Behälters, und dann Trocknen der gedämpften grünen Kaffeebohnen für 5 Tage,
während die Innentemperatur der Wärmekammer bei 40°C aufrechterhalten wird;

wobei Schritt (1) ferner ein Vorbereiten einer zweiten gitterartigen Platte, ein Mischen eines Apios-Blatts und einer
Apios-Blüte miteinander bei einem Gewichtsverhältnis von 3:1 zum Erhalten eines Gemisches, ein Laden des
Gemisches auf die zweite gitterartige Platte, und dann ein Anordnen der zweiten gitterartigen Platte unter der
gitterartigen Platte, auf welche die grünen Kaffeebohnen geladen sind, umfasst, so dass sie vom Mineralwasser
am Boden beabstandet ist.

Revendications

1. Procédé pour traiter des grains de café vert, le procédé consistant à :

(1) disposer les grains de café vert non grillés sur une plaque grillagée, placer dans un réservoir la plaque
grillagée comprenant les grains de café vert disposés sur celle-ci, introduire de l’eau minérale dans le fond du
réservoir de manière espacée par rapport à la surface de la plaque grillagée, disposer de la tourmaline dans
le fond du réservoir, et fermer ensuite le réservoir à l’aide d’un couvercle pour rendre étanche le réservoir,
(2) placer le réservoir étanche dans un local de chauffage, et soumettre les grains de café vert à de la vapeur
à basse température pendant 11 jours tout en maintenant la température interne de local de chauffage à 75 °C ; et
(3) ouvrir le couvercle du réservoir, et sécher les grains de café vert imprégné de vapeur pendant 5 jours tout
en maintenant la température interne du local de chauffage à 40 °C,

dans lequel l’étape (1) comprend de plus la préparation d’une seconde plaque grillagée, le mélange de feuilles
d’Apios et de fleurs d’Apios entre elles selon une proportion en masse 3 :1 pour obtenir un mélange, le dépôt du
mélange sur la seconde plaque grillagée, et ensuite l’introduction de la seconde plaque grillagée sous la plaque
grillagée ayant les grains de café vert disposés dessus de manière à être séparées de l’eau minérale dans le fond.
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