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Description

TECHNICAL FIELD

[0001] The present invention is defined by the claims and relates to a fermented malt beverage such as beer.

BACKGROUND ART

[0002] As pilsner-type beers, beers having bitterness values exceeding 30 BU have been marketed outside Japan,
but beers of from 20 BU to less than 30 BU are mostly found in Japan. In addition, in the beer markets in Japan of the
recent years, bitter taste is likely to be avoided, and studies have been made on fermented malt beverages having
various tastes while reducing bitterness.

[0003] Forexample, Patent Publication 1 reports a method including bringing a hop into contact with wort at a relatively
low temperature, and gradually raising the temperature to boil, thereby controlling the quality of the bitterness ingredient
of the hop added to give mildness and body of a post-aged hop-like hop. The patent publication describes that the beer
obtained by the above method preferably has a bitterness unit B.U. of from 24 to 28.

[0004] Patent Publication 2 refers to a method of preparing a flavored malt beverage, comprising: subjecting a base
beer to ultrafiltration to obtain a reduced color malt base as a permeate; and combining the reduced color malt base
with at least one flavoring, a sweetening agent, malic acid, and carbon dioxide, wherein the flavored malt beverage
contains 2.5t0 2.8% v/v Coz, 2.9 to 3.5% w/w alcohol, 12.5 to 13.5 calories/fluid oz., 0.2 to 0.4 g/100 ml malic acid, 5.4
to 5.8% w/w real extract, and no tartaric acid.

RELATED ART REFERENCES

PATENT PUBLICATIONS

[0005]

Patent Publication 1: Japanese Patent Laid-Open No. 2011-139671
Patent Publication 2: US 5,618,572

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] Ingeneral,when a bitterness unit exceeds 30 BU, although the richness intaste is given, bitterness is undesirably
outstanding, thereby making it a fermented malt beverage lacking a balance therebetween. In view ofthe above, bitterness
is adjusted by usually controlling the amount of hops so that the bitterness would not be outstanding, but the richness
in taste derived from bitterness would be undesirably reduced thereby. In addition, in the recent years, diversification of
the likings has been progressed, so that fermented malt beverages having new tastes are in demand.

[0007] An object of the present invention is to provide a new well-balanced fermented malt beverage while having a
bitterness unit of 30 BU or more and being rich in taste derived from the bitterness.

MEANS TO SOLVE THE PROBLEMS

[0008] In view of the above, as a result of the intensive studies in order to solve the problems, the present inventors
have found that when beers having a bitterness unit of 30 BU or more are brewed so that contents of particular sugars
would be in specified ratio, beers rich in taste, having a good balance between bitterness and sweetness can be produced.
The present invention has been perfected thereby.

[0009] Specifically, the present invention is defined in the claims.

[0010] A reference embodiment (not part of the invention) refers to a fermented malt beverage obtained by fermenting
a malt with an yeast, characterized in that the fermented malt beverage fulfills the following (A) and (C):

(A) a bitterness unit measured in accordance with a method described in the section 8.15 Bitterness Units of The
Methods of Analysis of BCOJ: 30 to 45 BU; and
(C) a content of a trisaccharide: 0.65 to 1.50 w/v %.
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EFFECTS OF THE INVENTION

[0011] The fermented malt beverage of the present invention has bitterness and sweetness, that is well balanced,
that gives excellent richness in taste. In addition, the fermented malt beverage of the present invention exhibits some
excellent effects that the temperature range in which the balance between bitterness and sweetness is maintained is
wide, and the time when richness in taste is felt is extended even while the temperature of the beverage is changed
during drinking.

MODES FOR CARRYING OUT THE INVENTION

[0012] The fermented malt beverage of the present invention is obtainable by fermenting a malt with an yeast, and
one embodiment (Embodiment 1) fulfills the following (A) and (B):

(A) a bitterness unit measured in accordance with a method described in the section 8.15 Bitterness Units of The
Methods of Analysis of BCOJ: 30 to 45 BU; and

(B) atotal content of sugars composed of glucose, sucrose, maltose, isomaltose, and a trisaccharide: 0.9 to 3.0 w/v
%, wherein the weight ratio of the trisaccharide to the monosaccharide and the disaccharide (trisaccharide/mon-
osaccharide and disaccharide) is from 1.0 to 3.0;

wherein the bitterness unit is adjusted by adjusting a boiling time of hops in a boiling tank afterthe addition ofthe hops.

[0013] In addition, the reference embodiment (Embodiment 2) fulfills the following (A) and (C):

(A) a bitterness unit measured in accordance with a method described in the section 8.15 Bitterness Units of The
Methods of Analysis of BCOJ: 30 to 45 BU; and
(C) a content of a trisaccharide: 0.65 to 1.50 w/v %.

[0014] In the present invention, the term "fermented malt beverage" means a beverage in which at least malts are
used as raw materials, and the malts are fermented by an yeast. The fermented malt beverage includes, for example,
beers which are beverages fermented by Brewers' yeasts, Happoushu (low-malt beers), and liqueurs. In the present
invention, beers and Happoushu are preferred, and beers are more preferred.

[0015] Theterm mugi as used herein may be those generally used in the production of beers or Happoushu. The mugi
includes, for example, barley, wheat, rye, karasumugi (white oats), oats, hatomugi (Job’s heart), enbaku (cats), and the
like, and barley is preferably used. These mugi may be used alone or in a combination of two or more kinds. The above
mugi may be either germinated mugi or ungerminated mugi, and in the present invention, the germinated mugi is
preferred. Among the germinated mugi, at least malt is used. The malt as used herein refers to a product obtained by
drying germinated mugi and removing the roots. Here, those mugi that are roasted according to a known technique, for
example, colored malt, may be used, from the viewpoint of adjusting the tones of the fermented malt beverage.

[0016] The fermented malt beverage of the present invention is produced by adding an yeast to a wort obtained from
the raw materials containing the above malt to allow fermentation, and removing the yeast optionally with a filtering device.
[0017] The wort can be obtained by supplying raw materials added with a bitter flavor, a dye, or the like to the above
mugi materials including the above malt to a mashing kettle or tun, optionally adding an enzyme such as amylase to
allow gelatinization or saccharification, thereafter removing husk or the like by filtration, adding hops and the like and
boiling, removing solid contents such as coagulated protein in a clarification tank. As the raw materials, other grains,
starches, and sugars and the like can also be used. Next, the beverage is produced by adding an yeast to the wort
obtained above to allow fermentation, and removing the yeast optionally with an filtering device. Here, the wort can go
through the steps of storage (lagered liquor), filtration, bottling, and optionally sterilization. The conditions for these
mashing step, boiling step, solid content-removing step, fermentation step, and the like may be those conditions that
are generally known.

[0018] In the present invention, wort having various concentrations can be used, from the viewpoint of adjusting the
sugar contents of glucose, sucrose, maltose, isomaltose, and the trisaccharide. For example, the wort having a concen-
tration of preferably 11.5 w/w % or more, more preferably 12.0 w/w % or more, and even more preferably 12.3 w/w %
or more, and preferably 13.5 w/w % or less, more preferably 13.0 w/w % or less, and even more preferably 12.7 wiw %
or less can be used. In addition, the wort having a concentration of preferably from 11.5 to 13.5 w/w %, more preferably
from 12.0 to 13.0 w/w %, and even more preferably from 12.3 to 12.7 w/w % can be used.

[0019] Also, as the yeastinthe presentinvention, a known one can be used without particular limitations. In the present
invention, an yeast that assimilates mainly glucose, sucrose, maltose, and isomaltose, but does not assimilate or hardly
assimilate the trisaccharide can be selected and used in accordance with a known method, fromthe viewpoint of adjusting
the concentration of the trisaccharide. By using the yeast, the progress of the fermentation may be adjusted so that a
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total content ofthe above sugars (glucose, sucrose, maltose, isomaltose, and the trisaccharide) in the fermented solution
would be from 0.9 to 3.0 w/v %. Here, the yeast may be used alone or in a combination of two or more kinds.

[0020] The hops in the present invention are not particularly limited in the areas of produce and varieties, and known
aroma hops, bitter hops, and the like may be used. Specific examples of the aroma hops include Hallertauer Mittelfrueh,
Hallertauer Tradition, Hersbrucker, Perle, Tetthanger, Cascade, Saaz, Sladek and the like, and specific examples of the
bitter hops include Northern Brewer, Herkules, Magnum, Nugget, Taurus, Galaxy, Target, and the like. These hops can
be used alone orin a combination of two or more kinds.

[0021] In the present invention, the hops can be used by adjusting the timing of adding the hops into a boiling tank,
from the viewpoint of adjusting the bitterness unit of the fermented malt beverage obtained. For example, if a large
amount of hops are added at an early stage of boiling, «-acid is surely isomerized, so that the bitterness unit can be
increased. Here, the adjustment of the timing of adding the hops refers to adjustment of the time for the hops to be
present in the boiling tank, which can be carried out, for example, by adjusting a boiling time after the addition of hops.
[0022] Accordingly, the fermented malt beverage of the present invention can be allowed to have the bitterness unit
and the sugar contents in specified ranges by adjusting the timing of supplying the hops to a boiling pot, and selecting
and using an yeast that mainly assimilates glucose, sucrose, maltose, and isomaltose, but does not assimilate or hardly
assimilate the trisaccharide.

[0023] The fermented malt beverage of the present invention thus obtained has a bitterness unit of 30 BU or more,
preferably 31 BU or more, and more preferably 32 BU or more, and a bitterness unit of 45 BU or less, preferably 41 BU
or less, and more preferably 40.5 BU or less. |n addition, the fermented malt beverage has a bitterness unit of from 30
to 45 BU, preferably from 31 to 41 BU, and more preferably from 32 to 40.5 BU. The bitterness units of Embodiment 1
and Embodiment 2 are as mentioned above. The term "bitterness unit" in the present invention refers to a value measured
in accordance with a method described in the section of "The Methods of Analysis of BCOJ (November 1, 2004, revised
edition), 8.15 Bitterness Units." Specifically, a bitterness unit (BU) is obtained by adding an acid to a degassed sample,
thereafter extracting the mixture with isooctane, measuring absorbance of an isooctane layer obtained at 275 nm with
isooctane as a reference, and multiplying with a factor.

[0024] The total content of the sugars composed of glucose, sucrose, maltose, isomaltose, and the trisaccharide in
the fermented malt beverage of the present invention in Embodiment 1 is 0.9 w/v % or more, preferably 1.1 w/v % or
more, more preferably 1.2 w/v % or more, even more preferably 1.3 w/v % or more, and still even more preferably 1.4
w/v % or more, and the total content is 3.0 w/v % or less, preferably 2.5 w/v % or less, and more preferably 1.9 w/v %
or less. In addition, the total content is from 0.9 to 3.0 w/v %, preferably from 1.1 to 2.5 w/v %, more preferably from 1.2
to 2.5 w/v%, even more preferably from 1.3 to 2.5 w/v %, and still even more preferably from 1.4 to 1.9 w/v %. Also in
Embodiment 2, a similar total content is preferred. Here, in the present invention, in the content of the above sugars,
each sugar concentration is calculated with a column using an aminopropyl group as an immobilized phase, and ace-
tonitrile as a mobile phase, separating each sugar with reverse phase mode and anion exchanging mode using an
interaction between an -OH group of sugars and -NH, groups of the column, detecting the content with a differential
refractometer detector, and multiplying by a previously determined factor. One of ordinary skill in the art can measure
by referring to the details to "Carbohydrates in Brewing. |. Determination of Fermentable Sugars and Oligosaccharides
in Wort and Beer by Partition High-Performance Liquid Chromatography," M. Uchida, K. Nakatani, M. Ono, and K.
Nagami, Suntory Ltd., Osaka 618, Japan.

[0025] In addition, a total content of glucose, sucrose, maltose, and isomaltose (hereinafter simply referred to as the
monosaccharides and the disaccharides) in the fermented malt beverage of the present invention is preferably 0.25 wiv
% or more, more preferably 0.28 w/v % or more, and even more preferably 0.3 w/v % or more, and the total content is
preferably 2.35 w/v % or less, more preferably 1.6 w/v % or less, and even more preferably 0.9 w/v % or less. In addition,
the total content is preferably from 0.25 to 2.35 w/v%, more preferably from 0.28 to 1.6 w/v%, and even more preferably
from 0.3 to 0.9 w/v%. In addition, a total content of the trisaccharide in the fermented malt beverage of the present
invention in Embodiment 2 is 0.65 w/v % or more, preferably 0.70 w/v % or more, more preferably 0.75 w/v % or more,
even more preferably 0.80 w/v % or more, and still even more preferably 0.85 w/v % or more, and the total content is
1.50 w/v % or less, and preferably 1.30 w/v % or less. In addition, the total content is from 0.65 to 1.50 w/v %, preferably
from 0.70 to 1.50 w/v%, more preferably from 0.75 to 1.50 w/v%, even more preferably from 0.80 to 1.50 w/v %, and
still even more preferably from 0.85 to 1.30 w/v %. Also in Embodiment 1, a similar total content of the trisaccharide is
preferred.

[0026] Theweightratio ofthetrisaccharide tothe monosaccharide andthe disaccharide (trisaccharide/monosaccharide
and disaccharide) is from 1.0 to 3.0, preferably from 1.80 to 3.0, and more preferably from 1.80 to 2.7.

[0027] Here, the above trisaccharide includes maltotriose, isomaltotriose, and panose. In the present invention, mal-
totriose and isomaltotriose are preferred.

[0028] The fermented malt beverage of the present invention fulfills the above conditions (A) and (B). The reference
embodiment (not part of the invention) fulfills the above conditions (A) and (C). The fermented malt beverage has a color
or preferably 10 EBC or more, more preferably 12 EBC or more, and even more preferably 13.0 EBC or more, and
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preferably 20 EBC or less, more preferably 19 EBC or less, and even more preferably 18.5 EBC or less. In addition, the
fermented malt beverage has a color of preferably from 10 to 20 EBC, more preferably from 12 to 19 EBC, and even
more preferably from 13.0 to 18.5 EBC. The color of the fermented malt beverage as used herein refers to a value
measured in accordance with a method described in a section of "The Methods of Analysis of BCOJ (November 1, 2004,
revised edition), 8.8 Color." Specifically, the color is obtained by measuring the absorbance of a degassed sample with
a monochromatic light at 430 nm, and multiplying with a factor.

[0029] In addition, the fermented malt beverage of the present invention has an alcohol content of preferably 3.8 w/w
% or less, and more preferably 3.75 w/w % or less, and preferably 3.2 w/w % or more, and more preferably 3.3 wiw %
ormore. In addition, the fermented malt beverage has an alcohol content of preferably 3.8 w/w % orless, more preferably
from 3.2 to 3.8 w/iw %, and even more preferably from 3.3 to 3.75 w/w %. The alcohol content of the fermented malt
beverage as used herein refers to a value measured by Alcolyzer manufactured by Anton-Paar in accordance with a
method described in the section of "The Methods of Analysis of BCOJ (2008, revised edition), 8.3.6 Alcohol." Specifically,
an alcohol concentration is measured by subjecting a degassed sample to a near-infrared spectrophotometer.

[0030] The fermented malt beverage ofthe presentinvention may be in a state in which the yeast after the fermentation
step is removed or as is contained. In a case where the yeast is as is contained, it is preferable that the fermented malt
beverage obtained is subjected to a chilled storage or storage in a cold dark place.

[0031] As the chilled storage, it is preferable that the beverage is allowed to cool under conditions that the yeast does
not undergo fermentation in order to maintain taste and flavor. Here, the "conditions that the yeast does not undergo
fermentation" refer to conditions in which the fermentation of the yeast does not take place at all, or if any, conditions
that an increase in alcohol content by the fermentation of the yeast would be less than 0.1 w/w % in an ordinary storage
period, for example, one month. Specifically, a temperature of from 0° to 10°C is preferred, and a temperature of from
0° to 5°C is more preferred. In addition, as to the storage period, the storage can be carried out for a period in which
the fermentation by an yeast is inhibited. Specifically, it is possible to store for about 9 months or so. Here, the storage
method is not particularly limited so long as the temperature is maintained under the above conditions, and a known
method can be used.

EXAMPLES

[0032] The present invention will be specifically described hereinbelow by the Examples, without intending to limit the
scope of the present invention to the following Examples.

Test Example 1 (Examples 1 to 12 and Comparative Examples 1 to 3)

[0033] Nine-hundred and fifty kilograms of malts were milled to an appropriate powder size, the powder was placed
in a mashing kettle, and 3,800 L of warm water was then added thereto to produce a mash at about 40°C. In one part,
the temperature was elevated to 100°C to boil, and the remaining part was allowed to be saccharified. The mash of
which saccharification was completed was raised to 78°C, and transferred to a wort filtration tank to filter, to give afiltrate
(wort concentration: 12.5 wiw %).

[0034] One part of the filtrate obtained was taken, and hops were added thereto, and the mixture was boiled for 60 to
90 minutes. These adjusted worts were added with a bottom fermenting brewer’s yeast which assimilates mainly glucose,
sucrose, maltose, and isomaltose but does not or hardly assimilate the trisaccharide under the same conditions, and
fermentation was carried out at about 10°C for 10 to 30 days, to give a storage beer (lagered beer) of Examples having
a bitterness unit and sugar contents as listed in Table 1. Here, the filtered beer was produced by filtering the storage
beer, and the non-filtered yeast-containing beer was produced without filtration.

[0035] The flavor was evaluated by a sensory test according to scoring method by setting a temperature of the beer
obtained to 7°C. Five well trained sensory panelists were asked to evaluate with a 5-point max score with respect to the
presence or absence of "bitterness," "sweetness," and "the balance between bitterness and sweetness." An average
score of the evaluation points was calculated by defining "strongly felt" as score 5," "felt" as score 4, "somewhat felt" as
score 3, "slightly felt" as score 2, and "not felt" as score 1, and the evaluation was carried out under the following criteria
in accordance with the average score. As comparative examples, the flavors of the commercially available beers were
evaluated in accordance with a sensory test in the same manner. The results are shown in Table 1. Here, the beer
temperature refers to a temperature measured at a central part of the liquid portion of the beer immediately after the
froths settled when the glass was filled with the beer obtained to the upper brim of the glass (height: 11 cm, diameter:
6 cm, and 250 mL in volume), which was a value measured with a thermometer Testo 103 manufactured by Testo. In
addition, the evaluation criteria of "O" or more are preferred, and the evaluation criteria of "@" are more preferred.
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< Criteria of Evaluation Scores >

[0036] X: an average score of 1.0 or more to less than 2.0;
A: an average score of 2.0 or more to less than 3.0;

O: an average score of 3.0 or more to less than 4.0; and

©: an average score of 4.0 or more to 5.0 or less.

[Table 1]
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[0038] Asisclearfrom Table 1, Examples 1 to 12 were provided with bitterness and sweetness, and balances thereof
were felt. In addition, Examples 2 and 6 to 10 contained yeast, which also were provided with bitterness and sweetness
in the same manner, and balances thereof were felt.

[0039] In addition, it could be found from Table 1 that in beers ofwhich bitterness unit was 30 BU or more, the fermented
malt beverage having a content of specified sugars in particular ratios showed differences in the manner of feeling
sweetness depending on the presence or absence of an yeast. For example, both of Examples 2 and 9 have the same
level of a total sugar content as Example 1, but in the sensory evaluation of Examples 2 and 9, stronger sweetness was
felt, perhaps due to the containment of an yeast. In addition, from the comparison of Examples 2 and 10 with Example
1, even if they had the same level of the trisaccharide concentration, in the sensory evaluation of Examples 2 and 10
stronger sweetness was felt than Example 1 perhaps due to the containment of an yeast. Also, Example 4 had the same
level of the concentration of the trisaccharide, a total content of the sugars, a total content of the monosaccharides and
the disaccharides, as in Examples 6 to 8, but in the sensory evaluation of Example 4, weaker sweetness was felt than
Examples 6 to 8 perhaps due to the absence of an yeast.

[0040] Ontheotherhand, asto Comparative Examples 1to 3, although the balances between bitterness and sweetness
were excellent, all of them had the tendencies that the strength of either one of the bitterness or sweethess was weak.
[0041] Test Example 2 (Example 4 and Comparative Examples 1 to 3) The beer of Example 4 and the beers of
Comparative Examples 1 to 3 prepared in Test Example 1 were evaluated for the presence or absence of "balance
between bitterness and sweetness" as the flavor of the beers at temperatures listed in Table 2 by five well trained sensory
panelists in the same manner as in Test Example 1. The beer temperatures in the table were values measured in the
same manner as in Test Example 1, and a liquid temperature of the beer was gradually raised to room temperature, so
that the liquid temperature was adjusted by allowing the beer to stand at room temperature of 25 °C while placing a
thermometer inside the beer poured to a glass. The results are shown in Table 2. In addition, the indicated temperature
was recorded at the timing where the numerical figures inside the temperature range in Table 2 were indicated by the
thermometer. Here, as the temperature range in the table, for example, in a case where the temperature is listed as "0
to 2(°C)," it shows a temperature range of 0°C or higher and lower than 2°C.

[Table 2]
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[0043] As is obvious from Table 2, it could be seen that Example 4 is excellent in the balances between bitterness
and sweetness over a wide temperature range, and on the other hand, Comparative Examples 1 to 3 have narrower
temperature ranges which are excellent in the balances between bitterness and sweetness.

[0044] As described above, since the fermented malt beverage of the present invention is provided with bitterness
and sweetness, and excellent also in the balances thereof, and further keeps the balances over a wider temperature
range. Therefore, even ifthe temperature ofthe beverage to be served cold upon drinking is raised and become lukewarm,
the taste can be maintained, so that it is suggested that the time period of feeling the richness in taste is extended.

INDUSTRIAL APPLICABILITY

[0045] The fermented malt beverage of the present invention is provided with bitterness and sweetness, and excellent
in the balances thereof, so that the beverage can provide a new taste as a luxury product.
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Patentkrav

1. Fermenteret maltdrik, der kan tilvejebringes ved at fermentere en malt med
en geer, kendetegnet ved, at den fermenterede maltdrik opfylder falgende (A)
og (B):

(A) en bitterhedsenhed malt i overensstemmelse med en metode beskrevet i
afsnit 8.15 "Bitterness Units of The Methods of Analysis of BCOJ" 30 til 45
BU; og

(B) et samlet indhold af sukkerstoffer sammensat af glucose, sucrose, mal-
tose, isomaltose og et trisaccharid: 0,9 til 3,0 v/v %, hvor vaegtforholdet mellem
trisaccharidet og monosaccharidet og disaccharidet (trisaccharid/monosac-
charid og disaccharid) er fra 1,0 til 3,0;

hvor bitterhedsenheden justeres ved at justere en kogetid for humle i en koge-
tank efter tilsaetningen af humlen.

2. Fermenteret maltdrik ifglge krav 1, hvor indholdet af trisaccharid er fra 0,65
til 1,50 viv %.

3. Fermenteret maltdrik ifalge krav 1 eller 2, hvor trisaccharidet omfatter et el-
ler flere elementer udvalgt fra gruppen bestaende af maltotriose og isomalto-

triose.

4. Fermenteret maltdrik ifelge et af kravene 1 til 3, hvor farven er fra 10 til 20
EBC.

5. Fermenteret maltdrik ifglge et af kravene 1 til 4, hvor alkoholindholdet er 3,8
v/iv % eller derunder.

6. Fermenteret maltdrik ifglge et af kravene 1 til 5, som omfatter en geer.

7. Fermenteret maltdrik ifglge et af kravene 1 til 5, fra hvilken der fjernes en
geer.
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