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(57) Abstract: A method for producing a beverage having a beer taste, said method being characterized by adding a hop bract-con-
taining composition having an o acid content of less than 1 wt% in the process for producing the beverage having a beer taste. Ac -
cording to the present invention, by using hop bract, it becomes possible to achieve a good balance between bitterness/hop-derived
flavor and a taste which cannot be achieved by conventional production methods. Furthermore, by controlling the timing of the addi -
tion of hop bract properly, it becomes also possible to provide a beverage having a beer taste in which desirable properties and
strength of flavor and taste are controlled.
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DESCRIPTION

TITLE OF THEINVENTION: METHOD FOR PRODUCING

BEVERAQGE HAVING BEER TASTE USING HOP BRACT

TECHNICAL FIELD

(0081 The present invention relates to a method for producing a beer-taste

beverage. More specifically, the present invention relates to a method for
producing a beer-faste beverage using a hop bract, a method for adjusting
flavor of a beer-taste beverage using the same hop bract, a hop bract-
containing composition for use in these methods, and a beer-taste beverage

oblained by the above methods,

BACKGROUND ART

(68021 In beer-taste beverages, raw materials such as malis and hops

greatly affect their qualities. For example, hops not oply pive bitterness to
beer-taste beverages but alse give refreshing hoppy aroma and a body.
Sitterness is attributable o an o-acid in the hops, hoppy aroma attribuiable
to terpenes, and a body attributable to polyphenols, and the like, so that
each of them is atiributable to various ingredients. Accordingly, the
bitterness, the hoppy aroma, and the body of the beer-taste beverages have
been conventionally adjusted by selecting the methods of brewing,

varieties to he used, and processed products depending upon the hops used.

REHIRY As the selection of the methods of brewing, when hops are added to

a wort boil, quality can be conirolled by adding the hops at an initial stage,



adding the hops in an intermediary stage, or adding the hops at a second-
nalf of a wort boiling step or after a fermentation step. When added al an
initial stage, an a-acid attributable to bitterness is sufficiently isomerized
to form an iso-g~-acid, o that high-guality bitterness can be extracted. On
5 the other hand, a majority of the terpenes attributable to aroma would

evaporate away. When added at a second-half stage, the terpenes
attributable to aroma would remain, surely giving a hoppy aroma; however,
on the other hand, isomerization of an g-acid would be insufficient, so that
the bitterness may possibly not harmonize with the beer. In addition, other

10 methods include dry hopping i which hops are dipped in a fermented and
stored liguor. In the case of dry hopping, a fresh aromae distinctively
owned by raw hops is given.

(30047 As the varieties to be used, hops are roughly classified into bifter

varieties having a high s-acid content mainly purposed in giving bittorness,

and aroma varieties giving high-quality aroma, and varieties of over 100

nasd
Lh

are being cultivated in the global markets. By selecting varieties having
diversified qualities on these bitterness, aroma and body, a desired beer-
taste beverage can be produced.

RLHIRY Here, a hop is a perennial plant belonging to Cannabaceae, and a

20 hop flower thereof (matured non-pollinated pistillate flower} is generally

referred to as a hop. The lupulin part of this hop flower (vellow granule) s
considered to be a substantial part of the bitterness and aroma of the hop,

[3806] In beer-taste beverages, hop processed products having a variety of
properties obtained by various processing methods have been used. For

25 example, the hop processed products inchude “Diry Hop Flowers” in which
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hops are simply dried; “Hop Pellets Type 907 in which Dry Hop Flowers
are pulverized and pelietized; “Hop Pellets Type 457 in which Dry Hop
Flowers are lyvophilized and pulverized, and a fractionated lupulin fraction
i concentrated to form indo pellets; and “Hop Extract” to which Hop
Pellets Type 90 are subjected to a CO; extraction to extract bifterness
ingredients. Further, as processed products having high degree of purily,
a5 the aroma giving, “0il-Rich Exiract” in which hop pellets are subjected
to an ethanol extraction to extract aroma ngredients can be used; as the
body giving, “Polyphenol-Rich Pellets” which are by-products discharged
during the production of hop extracts, and “Polyphenol-Rich Extract”
obtained by concentrating only the polyphenol fraction from Polyphenol-
Rich Pellets, and the like can be used. Here, “Type 907 and “Type 457

means that the respective yields are 90% or so, and 43% or so.

[o067] (in the other hand, the hop bract which is a bract fraction discharged

as a by-product during the production of Hop Pellets Type 45 have been
usually used as fertilizers for soil improvement and feeds for livestock. In
addition, as the techniques using this hop bract, Patent Document |
discloses that a polyphenol derived from hop bracts has antioxidant action
or bubble stabilizing action, anti-corrosive action, deodorant action, action
for suppressive metastasis of cancer cells, and topeisomerase inhibiting
action, 50 that polyphenols having high purity are produced from hop
bracts, and blended with foodstuft, cosmetics, medicaments, and the like.
Patent Publication 2 discloses hop bract toa obtained by roasting hop
bracts or a beverage obtained by extracting hop bracts themselves, with hot

water oF waier,
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RELATED ART REFERENCES
PATENT PUBLICATIONS
[0008] Patent Publication 1: W(02004-52898
Patent Publication 2: Japanese Patent Laid-Open No. Hei-09-227

SUMMARY OF THE INVENTION

[0009] In order to give taste and aroma derived from hops to a beer-taste beverage, it is
general to use Hop Pellets Type 90, Type 45, and the like, but the increase in bitter
taste also is generated along with giving taste and aroma upon their uses. On the other
hand, when "Oil-Rich Extract," "Polyphenol-Rich Extract,” or the like is used,
although the bitterness does not increase, it is a processed product with a high degree
of purity, so that there are some disadvantages that extraction procedures are
complicated, the processing costs are expensive, or the limitation of manufactured
article indications is generated in Japan, making it disadvantageous in the application
to beer-taste beverages.

[0010] An aspect of the present invention is to provide a method for producing a
desired beer quality with excellent productivity by giving body or aroma derived from
hops, while suppressing the bitterness in the beer-taste beverage.

[0010a] The discussion of documents, acts, materials, devices, articles and the like is
included in this specification solely for the purpose of providing a context for the
present invention. It is not suggested or represented that any or all of these matters
formed part of the prior art base or were common general knowledge in the field
relevant to the present invention as it existed before the priority date of each claim of
this application.

[0010Db] Where the terms "comprise", "comprises”, "comprised” or "comprising” are
used in this specification (including the claims) they are to be interpreted as specifying
the presence of the stated features, integers, steps or components, but not precluding
the presence of one or more other features, integers, steps or components, or group
thereof.

[0011] In view of the above, as a result of the intensive studies in order to address the
issues, the present inventors have found that a desired beer quality can be produced
with high accuracy, while suppressing the giving of bitterness, and allowing to give a
body and aroma derived from hops to adjust their amount, by using hop bracts which

have been hardly used in the conventional beer-taste beverages.
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[0011a] In one aspect, the present invention provides a method for producing a beer-

taste beverage, wherein the method comprises adding a hop bract-containing
composition having an a-acid content of less than 1% by weight of the composition in
the step of producing a beer-taste beverage, wherein the hop bract-containing
composition further comprises linalool in an amount of 0.12 parts by weight or more,
and further comprises a total polyphenol in an amount of 410 parts by weight or more,
or a dimeric proanthocyanidin and a trimeric proanthocyanidin in a total amount of 16
parts by weight or more, based on 100 parts by weight of the a-acid and wherein the
hop bract-containing composition is added at a second half of the boiling step and/or

steps subsequent to the boiling step.

[0011Db] In another aspect, the present invention provides a method for adjusting flavor

of a beer-taste beverage, using hop pellets comprising a hop bract-containing
composition having an a-acid content of less than 1% by weight of the composition,
wherein the hop bract-containing composition further comprises linalool in an amount
of 0.12 parts by weight or more, and further comprises a total polyphenol in an amount
of 410 parts by weight or more, or a dimeric proanthocyanidin and a trimeric
proanthocyanidin in a total amount of 16 parts by weight or more, based on 100 parts
by weight of the a-acid and wherein the hop bract-containing composition is added at a
second half of the boiling step and/or steps subsequent to the boiling step.
Specifically, the present invention relates to the following [1] to [5]:
[1] a method for producing a beer-taste beverage characterized in that the method
includes adding a hop bract-containing composition having an a-acid content of less
than 1% by weight of the composition in the step of producing a beer-taste beverage;
[2] a method for adjusting flavor of a beer-taste beverage, characterized by the use
of hop pellets of which a-acid content is less than 1% by weight;
[3] a beer-taste beverage produced by a method as defined in the above [1];
[4] a hop bract-containing composition having an a-acid content of less than 1% by
weight of the composition, for use in a method as defined in the above [1] or [2]; and
[5] a beer-taste beverage, wherein a ratio of a content of linalool to a total content
of an a-acid and isoo-acid, i.e. linalool/(a-acid + isoa-acid) is 4.2 x 10% or more, and a
ratio of a content of a total polyphenol to a total content of an a-acid and isoa-acid, i.e.
total polyphenol/(a-acid + isoa acid) is 4.1 or more, or a ratio of a total content of a

dimeric proanthocyanidin and a trimeric proanthocyanidin to a total content of an
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g-acid and isoo~-acid, i.e. (dimeric proanthocyanidin + trimeric

proanthocyanidin/{o-acid + isoo-acid) 18 .34 or more.

SEFECTS OF THE INVENTION

(66131 Aceording to the method for production of the present invention, if

is possible to give a body or aroma without marked increase in bitterness,
thereby making it possible to accurately produce a desired beer-taste
beverage. Also, the hop bracts used in the method for production of the
present invention are generally more casily available without complicated
production steps, as compared to Oil-Rich Extract, Polyphenol-Rich
Fxtract or the like, so that the method for production of the present

invention has excellent productivity.

BRIEF DESCRIPTION OF THE DRAWINGS

(00141 (FIG. 1] FIG. | is a graph showing the g-acid content in the

hop bracts and the hop processed products.

(FIG. 2 FIG. 2 is a graph showing the linalool content in the
hop bracts and the hop processed products.

FFEG. 3] FIG. 3 is a graph showing the total polyphenol (T-
PPy content in the hop bracts and the hop processed products.

(FIG 4] FI(i. 4 is 3 graph showing the contents of dimeric
proanthocyanidin and trimeric proanthocyanidin (PAO) in the hop bracts
and the hop processed producis.

BULENNY FIG. 5 is a graph showing the results of comparing

the contents of cach ingredient in the hop bracts and the hop processed
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products for the Hallertauer Tradition hop.

{FIG. 6] FIG. 6 is a graph showing the resulfs of bitterness
ingredient analysis of the beers of Examples.

TR, 7 FIG. 7 is a graph showing the linalool content in the
beers of Examples.

{FICe, B FIQ. 8 is a graph showing the total polyphenol (T-
PP} content in the beers of Examples.

(FI1G. 9] FIG. 9 is & graph showing the contents of dimeric
proanthocyanidin and trimeric proanthooyanidin (PAQ) in the beers of
Examples.

[FIG. 10 FIG. 10 18 a graph showing the results of comparing
the contents of each ingredient in the beers of Examples.

TR, 11 FIGL 11 are graphs showing the resulis of sensory

evaluations for the beers of Examples.

MODES FOR_CARRYING OUT THE

16815 The method for producing a beer-taste beverage of the present

invention is characterized in that the method includes adding a bop bract-
containing composition having an g-acid content of less than 1% by
weight of the composition (which may be hereinafter referred to as a hop
hract-containing composition of the present invention) in the step of
producing a beer-taste beverage. In other words, the present nveniors
have found for the first time in the present invention that when the aroma
ingredient and the ingredient concerning body or the like (hereinafter

referred to as body ingredient) are converted to an amount based on the
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hitterness ingredient in the hop bracts, both the aroma ingredient and the
body ingredient are contained in larger amounts than those of other hop
processed products. The present invention has a great feature in that a hop
bract-containing composition of the present invention is added so as to
give an intended beer-taste using the hop bracts having the above quality.
The production steps for the beer-taste beverage are not particularly
limited, so long as the steps are included in a known method for producing
a beer-taste beverage, details of which are given fater. Here, the hop bract-
containing composition in the present invention is not particularly Hmited,
so long as the w-acid content in the composition is less than 1% by weight,
and includes hops thernselves of which w-acid content is less than 1% by

weight (for example, dry hop flower) as one embodiment.

[G616] The term “beer-taste beverage™ as referred 1o herein refers to a

carbonated beverage having a beer-like taste. In other words, unless
specified otherwise, the beer-taste beverage of the present specification
embraces all the carbonated beverages having beer taste, regardless of the
presence or absence of a fermentation step with an yeast. Specific
examples include beers, Happoushu (low-malt beers), other miscellaneous

liguors, Hgueurs, nonaleoholic beverages and the like.

{66171 The methods of finding out the features of the hop bracts will be

explained herginbelow.

[GO18] The hops in the present invention are not particularly limited in the

areas of produce and varieties, and known aroma hops, bitter Bops, and the
like may be used. Specifically, aroma hops are exemplified by Hallertauer

Mittelfrueh, Hallertauer Tradition, Hersbrucker, Perle, Teltnanger,
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Cascade, Saar, Sladek and the like; and bitter hops are exemplified by
Northern Brewer, Herkules, Magnum, Nugget, Taurus, Galaxy, Target and

the like.

{0019 As the hops used in the production of beer, a hop flower part

constituted by fupulin containing a resin and a purified oil, and bracts (hop
bracts) containing a phenol {tannin) is mainly used. Here, the bracts refer
to flower petal-like tissues outside of the hop flower, and on the other hand,
the lupulin refers to yellow granules that are present at the bottom stem of
the bracts. The resin ingredient contains, in addition 10 an a-acid, which 13
a bitterncss ingredient, primarily a B-acid, and the purified oil ingredient
contains a terpene. More specifically, the terpene mcludes monoterpenes
which are considered to be attributable o splendid aroma (as in Howers
and the like), and sesquiterpenes which are considered to be atfribuiable 1o
mild aroma {as in bark and the like). The monoterpeses melade myroene,
linalool, geraniol, Hmonene, and the like, and the sesquiterpencs nclude
caryophyllens, humulene, farnesen, and the like. In addition, the phenolio
ingredient inchudes hydroxybenzole acid, hydroxycinnamic acid,
proanthocyanidins, flavonoids, and polymers thereof, Among them, those
having plural phenolic hydroxyl groups in one molecule are collectively
referred to as polyphenols, which are considered fo be attributable to
hody., Ameng them, the dimeric proanthocyanidin and the timeric

proanthocyanidin are considered o be especially attributable to a body.

(60281 O the other hand, since there were findings only as far as that the

total polyphenol content for the hop bracts is high, first, in order to

confirm the guality owned by the hop bracts, a fraction obiained by
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removing lupulin frorn the hop flower generated during the production of
Hop Pellets Type 45 as hop bracts will be analyzed. Coneretely, the
content of each of the a-acid, which is the ingredient originating bitterness,
a terpene {linalool), which is a hoppy aroma ingredient, a total polyphenol
{hereinafter also referred herein as “T-PP7), and a dimeric
proanthocyanidin and a trimeric proanthocyanidin {collectively referred o
herein as “PAO™), which are body ingredients, in the hop bracts is
measured. Here, the total polyphenol refers to a polyphenol measured as
prescribed in the EBC method, which includes various polyphenols
besides the PAC.

(06211 The content of each ingredient can be measured using a koown
method depending upon the properties of the ingredients. The content of
pach ingredient of the hop bract-containing composition is measured after
the extraction procedure of the method or the like described in Examples.

(66221 For example, the g-acid and the isog-acid can be measured in
accordance with Method 7.7 of “Analytica-EBC” prescribing the
analytical method published by the EBC (European Brewery Convention).
In the present specification, the measurements can be made in accordance
with the method described in Examples set forth below.

[6023] Linalood, which is a terpene, can be measured in accordance with
“ASBC Methods of Analvais” prescribing the analytical method published
by ASBC {The American Society of Brewing Chermisis). In the present
specification, the linalool can be measured in accordance with the method
described in Examples sot forth below,

(06241 The total polyphenol can be measured in accordance with Method
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9.11 of “Analytica-ERC” prescribing the analytical method published by
the EBC (European Brewery Convention). In addition, the PAQ can be
measured in accordance with a method described in Examples set forth
below, for examwple, in accordance with an HPLC method.

5 F025] Mext, as to the varieties that are the same ags the varieties for which
ingredient contents of the hop bracts are analyzed, the ingredient contenis
in the hop processed products having different contents of bracts, for
exaniple, Hop Pellets Type 90 (also reforred to Pellets Type 90, and Hop
Pelicts Type 45 are also referred to as Peliets Type 45) are measured i the

Lk same manner as above. Here, the bract content in Pellets Type 90 s from
95 to 99.5% by weight or so, and the bract content in Pellets Type 45 15
from 90 to 99% or so.

[6016] The contents of each ingredient thus obtained are compared for each
of hop bracts and the hop processed products. For example, with rospect

to each ingredient such as a bitterness ingredient, an aroma ingredient, and

.
L4

a body ingredient, the shape of the hops s plotted as the axis of abscissas

against the contents thereof as the axis of ordinates, thereby making It

possible to grasp the features of the hop bracts.

[O627 1o the comparisons, althongh the absolute amount of the ingredients

20 can be directly compared, the comparison may be made by converting 1o

other ingredient content based on one component, for example, a finalool

content, a T-PP content, and a PAC content {total content of dimeric

proanthocyanidin and irimeric proanthocyaniding may be calculated pey

| mg of a-acid, and compared. [n addition, the above-mentioned content

25 can be described as the content (parts by weight) based on 190 parts by
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weight of the a-acid.

[BO2E] For example, as to Hallertauer Tradition hop, the present inventors

report that the following tendencies are found by carrying out the

comparisons between the hop bract parts and Pellets Type %0 in

accordance with the method mentioned above,

< Tendencies of Hop Bracts (Comparison with Pellets Type 80} >
a-Acid: An absolute amount thereof is very small as compared to

that of Pellets Type 90,

Terpene: Although an absolute amount thereo! is smaller than
Pellets Type 90, when the contents based on the a-acid content are
compared, the content is about 4 times as much.

Total Polyphenol, PAC: Both are nearly the same levels in the
abscluie amount as Pellets Type 90, and contained in a very large amount

when compared to the content based on the g-acid content.

[BO29] Inn addition, each ingredient in the hop bract parts is very small as

compared to usual hop processed product, so that the following tendencies
can be seen from an absolute content thereot.
< Tendencies of Hop Bracts >

Terpene: The content is preferably 6,12 parts by weight or
more, and more preferably 0.24 parts by weight or more, based on 100
parts by weight of the e-acid, and, for example, the content is preferably
1.2 iug or more, and more preferably 2.4 ug or more, based on | myg of the
g~acid.

Total Polyphenol: The content s preferably 410 parts by weight or

more, and more preferably 1,380 parts by weight or more, based on
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100 parts by weight of the a-acid, and, for example, the content is
preferably 4.1 mg or more, and more preferably 13.8 mg or more, based
on 1 mg of the a-acid.

PAO: The content is preferably 16 parts by weight oy
more, and more preferably 140 parts by weight or more, based on
100 parts by weight of the g-acid, and, for example, the content is
preferably 0.16 mg or more, and more preferably 1.4 mg or more, based

on 1 mg of the g-acid.

[O030] As described above, the hop bracts not only have a smaller g-acid

content, but also have larger tofal polyphenol content and PAQ conient
based on the a-acid content, and further contain 3 terpens which is
conventionally considered to be present in the lupulin part in a large
amount, so that it can be seen that it is possible that not only 2 body but
also aroma is given. Also, since the qualities greatly differ from Peliets
Type 94, in a case where a beer-taste beverage is given a bady or aroma
without increasing bitterness, it is suggested that the hop bracts are
selected and used. In that case, the amount used may be selected once
grasping the aroma ingredient and the body ingredient that are contained n
the hop bracts without resorting to varisties. Accordingly, in the method
for production of the present invention, the enhancement of the body and
the aroma is made possible without increasing the amount of hops used
based on the w-acid, by using a hop bract-containing composition
containing fupulin as little as possible, in other words, having an e-acid
content of less than 196 by weight. 1t is possible to produce a desived beer-

taste beverage accurately by making it possible to give a body or aroma.
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In addition, since it is a by-product during the production of hop pellets

such as Type 45, it is readily available, making it excellent in produstivity.

{00311 In addition, in order to give a more remarkable body or aroma, the

timing of adding a hop bract-coniaining composition in the production
steps of the beer-taste beverage may be adjusted. For example, a hop
bract-containing composition is added in a second-half of the boiling step
{including the end of boiling), and/or steps after the boiling step, whereby
a beer-taste beverage having ag even richer taste, or a beer-taste beverage
being rich in splendid aroma can be made. In addition, by adding the
composition to a first-halfl of the boiling step, the taste can be richly given
without markedly giving aroma of the hops. Here, the amount of the hop
bract-containing composition is not unconditionally determined depending
upon a desired body or aroma, and the amount of the composiiion is
usually from 10 to 95% by weight of the entire amount of hops used in the

production of the beer-taste beverage.

(06321 The hop bract-containing compesiiion in the present invention i3

not particularly limited so long as the g-acid content is less than 1% by
weight of the composition, and the composition can be prepared by, for
example, selectively removing lupulin from the bop fowers, One exampie
thereof i3 to produce as a by-product during the production of Pellets

Type 45, In addition, a composition having an e-acid content of 1% by
weight or more {for example, Pellets Type 90} is blended with a
composition having an «-acid content of less than 196 by weight (for
example, hop bracts) to give a composition of which g-acid content is less

than 1% by weight in the blend, which may be used as a hop bract-
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containing composition in the present invention, In addition, a dry hop
flower can be used directly. Here, the shape is not particularly limited,

and the shape may be pellst-like.

[G033] In addition, in the present invention, in a case where a body, aroma,

and bitterness are provided in a desired balance, used varieties and
amounts may be adjusted once the ingredients of the hop bracts are
grasped, 30 as to have desired bitterness ingredient content, aroma
ingredient content, and hody ingredient content to prepare a hop bract-

containing composition.

33341 Thus, it is made possible to give a body or aroma by using the hop

bract-confaining composition while minimizing the giving of bitterness {o

the beer-taste beverage.

(30351 In the method for producing a beer-taste beverage, hops are mainly

added to a wort boil. A first purpose thereof is to {somerize g-acids
attributable to bitterness, thereby providing bitterness adapted to a beer-
taste beverage. Usually, in the quality design of a beer-taste beverage, the
addition of the hops to a wort boil is carried out in one to three divided
portions. For example, hops are added at an initial stage {early stage) of
wort boiling, the isomerization of the o-acids sufficiently progresses to
ensure the quality of bitterness, while little o-acids remaining in the hops,
so that the losses of the w-acids by removal 1o the external of the system
are minimized. In addition, the polyphenol attributable to taste is
sufficiently extracted. On the other hand, since the terpene atiributable to
hoppy aroma evaporales, the hoppy aroma would not be sufliciently given,

In addition, hops are added at a second-half of wort boiling or after the
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boiling step or fermentation step, whereby evaporation of the lerpene 13
suppressed, so that a beer-taste beverage is given with hoppy aroma.
Meanwhile, there are some concerns that the exiraction of the polyphenol
slightly lowers efficiency, and that the isomerization of the a-acids would
be insufficient, so that it is assumed that the g-acids would remain in the
manufactured article, wherehy high-quality bitterness cannot be secured,
Accordingly, each of the ingredients of a body, aroma, and bitterness can
be adiusted to a desired content without resorting to the amount of hops
used by using a hop braci-containing composition which makes it possible
to give aroma ingredient and body ingredient, while suppressing from
giving the g-acids. In addition, the hop bract-containing composition of
the present invention contains an a-acid content inn a very small amount as
compared o ordinary hop process produets such as Pellets Type 90 and
Pellets Type 45, thereby making it possible to add at any thning, such as
during wort boiling, at the beginning of fermentation, or at the end of

fermentiaticn.

(8036 The method for producing a beer-taste beverage of the present

invention can be carried out in accordance with a conventional method
which is known o one of ordinary skill in the art except for carrving out
the step of adding a hop bract-containing composition as mentioged above,
For example, raw materials other than at Ieast one member selected from
the group consisting of barleys such as malts, other grains, starches, and
saccharides, such as bitterness seasonings and pigments, are optionally
supplied to a charging pot or charging tapk, an enzyme such as amylase is

optionally added 1o carry out alpha-formation or sacchandization, and
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husks and the like are removed by filtration to give a wort, a hop bract-
comntaining composition of the present invention is subsequently added to
the wort obtained and boiled optionally together with a known hop (hop
processed product), and solid contents such as coagulated proteins are
removed in a clear tank 1o provide a clear wort. As the conditions in these
saccharidizing step, boil-clearing step, solid content-removing step, and

the like, known conditions may be used.

{38371 Wext, in a case of an alooholic beverage, the alcoholic beverage can

be produced by adding an yeast to the clear wort obtained above to allow
formentation, and removing the veast optionally with a filtration device or
the like (also referred to as a fermentation step). As the fermentation
conditions, known conditions may be used. In addition, the hop bract-
coptaiming composition of the present invention may be added after the
beginning of fenmentation. Alternatively, raw materials haviag alcohol
contents such as Spirits may be added instead of going through the
fermentation step. Further, an aleoholic beer-taste beverage can be
obtained by adding a stored liguor and optionally a carbon dioxide gas
thereto, and subjecting the mixture to sieps of filtration, bottling in a vessel,

and optionally sterilization.

(66381 (O the other hand, in a case of a nonalcoholic beverage, the

nonalceholic beverage can be produced by, for example, subsequent to the
above solid conteni-removing step, storing a clear wort obtawed above as
it is, adding a carbon dioxide gas thereto, and subjecting to the mixture
steps of filtration, bottling in & vessel, and optionally sterilization, without

going through the above fermentation step. Alternatively, a nonalccholic
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beer-taste beverage can also be obtained by, subsequent to the
fermentation step of the above alcoholic beverage, redusing an alcoholic
conceniration according to a known method such as beer film treatment of

difution. A preferred method for production is a method for production

that goes through a fermentation step.

0391 According to the present invention, It is made possible to highly

acourately produce a desired beer-taste beverage. The beer-taste beverage
obtained according to the present invention inchudes, for example, a beer-
taste beverage having a ratio of a linalool content to a total content of the
g-acid and the isoa-acid, Le, linalool/{u-acid + ison-acid), is 4.2 107 or
more, and a ratio of a total polyphenol content to a total content of the o~
acid and the isou-acid, i.¢. total polyphenol/{a-acid + iso-acid), 15 4.1 or
more, or a ratio of a total content of a dimeric proanthocyanidin and a
frimeric proanthocyanidin to a total content of the ¢-acid and the ison-acid,
i.e. {dimeric proanthocyanidin + trimeric proanthocyanidin/{o-

acid + isog-acid), i3 .32 or more.

REHE] Also, the present invention provides a method for adjusting flavor of

a bear-taste beverage, characterized in that the method includes selecting
and adding hop bract-containing composition sujtable for an intended beer
taste, because it is possible to give a body or aroma 1o a beer-iaste
beverage using hop bracts having desired ingredient contents as mentioned
above. Here, the flavor (aroma and taste) includes mainly boppy aroma

and a body.

(0041} Specifically, it is made possible to make and develop a desired

quality by selecting the timing of adding a hop bract-containiog
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composition of the present invention. For example, the used ratio of the

hop bract-containing composition of the present invention to be added in a
second half of the wort boiling is adjusted to preferably 10% by weight or
more, of the amount of the total hops added in the same timing, 50 thal the

hoppy aroma can be enbanced.

180421 I the adjustment of a body, for example, the used ratio of the hop

bract-containing composition of the present invention {o be added n a first
half of the wort boiling is adjusted to preferably 10% by weight or more,
of the amount of the total hops added in the same timing, 30 that the body

ingredient can be enhanced.

(00431 Thus, some excellent effects are exhibited that the quality of the

beer-taste beverage can be highly accurately produced by properly
adjusting the timing of adding the hop ract-containing composition of the
present invention depending upon the desired qualities such as aroma

ingredient and a body.

{0044 ] Furthermore, in the present invention, it is made possible to prepare

a hop processed product rich in the desired ingredient by using the hop
bracis having high contents of the aroma ingredient and the body
ingredient, based on the bitterness ingredient. Accordmgly, the present
invention can provide a hop processed product having an a-acid content of

tess than 196 by weight,

[G345] The hop processed product is not particularly limited in its shape, so

long as the processed product has an o-acid content of less than 1% by
weight, preferably less than 0.75% by weight, and more preferably less

than 0.5% by weight, and the hop processed product is usually processed
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into the shape of pellets.

[0046] The hop processed product of the present invention can be produced
in accordance with a kanown method depending upon its shape, so long as
the g-acid content falls within the above range. For example, the hop
processed product can be produced as a by-product during the production
of Pellets Type 45. Pellets Type 45 is produced by lyophilizing hop
flowers, pulverizing and sieving the lyophilized product, concentrating a
lupulin fraction, and pelletizing the concentrate, and during this process a
part in which the bract tissues are present in a large amounnt can be
pelletized, whereby the hop processed products of the present invention in
pellet shapes (hop bract pellets) other than the lupulin fraction can be
produced,

(60471 A desired beer-taste beverage can be highly accurately produced by
using the above processed product, for example, by adding the processed
product to the wort boil in the manper as described in the method for

adjusting flavor of beer-taste beverage of the present invention.

EXAMEPLES

[G348] The present invention will be specifically described herveinbelow by
the Examples, without intending to Hmit the scope of the present invention
to the following Examples,

38491 Test Bxample 1 (Content of Bitterness Ingredient in Hop Bracis)

With respect to five kinds of hop bracts of different varisties, the -
acid content was guantified. Here, of the shbove varieties, the w-acid

content was alsc guantified for one kind of hop processed product (Pelliets
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Type 90). Specifically, 2.5 g of bracts or pellets were suspended in 20 ml
of toluene, and the suspension was shaken for 30 minutes to carry out
extraction. The supernatant was collected by centrifugal treatment, and

8 mi of the supematant was dried with an evaporator, Twenty-five
milliliters of methanol was added to the residue to dissolve, to give a hop
ingredient extract. The obtained extract was analyzed in accordance with
a method described in Method 7.7 preseribing the analytical method
“Analytica-ERC” published by EBC (Buropean Brewery Convention].
The results are shown in Table 1 and FIG. 1. The results are expressed by
the weight of a-acid based on the weight of the hop bracts or pellets.

[6056] FTable 1]

Table |
""" a-Acid Content
Varieties Shape {mg/g)
Hersbrucker Brac’{é 44
Perle Bracts 48
Magnum Bracts ” 6.3
- Hallertauer Tradition Bracts | &8
?aﬂeﬁmmr Tradition i{u;i;;ib o
0651} It can be seen from Table 1 and FIG. 1 that the w-acid content of the

hop bracts is less than 1% by weight, which is rersarkably smaller than the
conventional hop pelists.

(60521 Test Example 2 (Content of Aroma Ingredient in Hop Bragi)

With respect to the hop bracis and the hop pellets of Test Exarple 1,
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the linalool content was measured a3 a hoppy aroma ingredient.
Specifically, first, 0.08 g of the bracts or pellets were suspended in 40 mi.
of citrate buffer of which pH was adjusted to 3.30, and the suspension was
subjected to a 10-minute treatment in an auteclave at 100°C, rapidly
cooled, and filtered with a filter, to give a hop ingredient extract. The hop
ingredient extract was guantified in accordance with “ASBC Methods of
Analysis” prescribing the analytical method published by ASBC (The
American Society of Brewing Chemists) with GC-MS under the following
conditions. The resulis are shown in Table 2 and FIG. 2. The results are
shown by the weight of Hnalool based on the weight of the hop bracts or
hop pellets.

< GC-MS Conditions >

Capillary column:  manufactured by J&W, DB-WAX (length: 60m,
inner diameter: 4.25 mun, membrane pressure: 8.3 pum)

Crven Temperature:  heating from 40° to 240°C at a rate of 6°C/minute,
and holding for 20 minutes

Carrier (as; He

Flow Rate of Gas: 1.5 ml/min

Transter Line Temperatore: 240°C

MS Ton Source Temperature: 230°C

M8 Quadrupole Temperature: 150°C

Front Injection Temperature: 244°C

[6053] [Table 2]
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Table 2
Varietios Shape Linai?ei ngnicﬁt
HEE)

Fersbrucker Heacts 203
Perle Tracts 4.2
Mégnum Eracg; 7.3
Hallertauer Tradition Eracts it.s
Haﬁertéﬁér Tradition Pellets 36.2

Type@® .

1GB54] 1t conld be seen from Table 2 that the aroma ingredient (Rinalool)

swhich is considered to be localized in the lupulin part is present in a fairly

large amount in the hop bracts.

(00357 Test Example 3 {Content | of Body Ingredient in Hop Bragial

With respect to the hop bracts and the hop pellets of Test Example 1

a total polyphenol (T-FF) which is a polyphencl was quantified as a body

ingredient. Specifically, first, .08 g of the bracts or pellets were

suspended in 40 mL of citrate buffer of which pH was adjusted 1o 3.20,
and the suspension was subjected to a H-mimute treatment in an autoclave
at 100°C, rapidly cooled, and filtered with a filter, to give a hop ingredient
pxtract. The obtained exiract was quantified in accordance with a method
described in Method 9.11 prescribing the analytical method *Analytica-
EBC” published by FBC (Furopean Brewery Convention), The results are

shown in Table 3 and FIG. 3. The results are shown by the weight of T-PP

based on the weight of the hop bracts or hop pellets.

[0056]  {Tablc 3]
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Table 3
Varieties Shape T-FPP C(’mtent
) o (mg/e
Hersbhrucker ‘ Bracts 422
Perle ' Bracts 4R
Magnum ' Bracts 256
Hallertaver Tradition T Hracts 664
Hallertauer Tradition . ?@E}ets 3a72
A Type 90
(06571 It could be seen from Table 3 and FIG. 3 that the T-PP content was

of the same level in both the hop bracts and the hop pellets.

[H058] Test Example 4 {Content 2 of Body Ingredient in Hop Bracts)

With respect to the hop bracts and the hop pellets shown in Table 4,
dimeric proanthocyanidin and trimeric proanthocyanidin (FPAO) which are
polyphenols were quantified as body ingredients. Specifically, first, 20 g
of bracts or pellets were stirred in 2 L of water, and exiraction was carried
out at 97°C for 20 minutes, to obtain an exiract (a polyphenol fraction}.
After filtration, the filirate was allowed to cool in the air, and the cooled
filirate was concentrated at 30°C under a reduced pressure up to a volume
of 100 ml., and the concenirate was Iyophilized to obtain a powder. The
HPLC analvsis was carried out using the powder oblained, under the
conditions showsn below. The results are shown in Table 4 and FIG. 4.
The resulis are expressed by the weight of PAO based on the weight of the
hop bracts or pellets.
< HPLLU Conditions >
Apparatus:  HEWLETT PACKARD SERIES 1100



BN
5.4

Column: Inert Sil {GL Sciences Inc. SIL 100A 3 um,
4.6 mmx 150 mm}

Flow Rate: 1.8 mL/min

Mobile Phase: Isocratic elution using a solution of

hexanemethanoltetrahydrofuran formic acid = 45/40/14/1

Amount of Sample Injection: 10 gl
Detection:  Detected at mulii-wavelengths from 200 to 300 am
(38591 {Table 4]
Table 4
Varieties b Shape - PAD C?z:%tem
{mg/g}
Hershrucker Bracts | S0
Perle Bracts 45
Magnum “Bracts 1.0
Hallertauer Tradition Bracts 67
Hallertauer Tradition i ?:’;’G 8.9
RUUAH It could be seen from Table 4 and FIG. 4 that the PAD confent was
16 of the same level in both hop bracts and hop pellets, showing similar
tendencies to those of T-PP.
1061} The present inventors have found out from Test Examples 1 o 4 that
the hop bracts can be utilized in beer-taste beverages.
(68621 Test Example § (Content of Each Ingredient per 1 mg w-Acid in
S Hop Bracts or Processed Produgtis)

With respect to each ingredient of the various hops quantified in
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Test Examples | to 4 mentioned above, the content contained ina
composition containing 1 mg of the a-acid {also referved to as “content
based on | mg of the g-acid”) was calculated to each of the bracts and
Pellets Type 90, The results of Hallertaner Tradition are shown in Table 3

and FIG. §, and the results of other varieties arg shown in Table 6.

[6863] [ Table 57
Table 3 < Hallertauer Tradition >

Name of . Content Based on
Ineredients Shape i mg of o-Agid
Bracts 24 {ug)
Linalool - e Y LW
Pellets Type 50 0.7 {ug)
Bracts 13.8 {mg)
T-PP T s e ———
Pellets Type 54 0.7 {mg)
Rracts 1.4 {mg)
PAG . .
Pellets Type 90 3.15 {mg)

[G364] [ Table 6]
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Table &
I\ ame _of Ngmaﬁ of Shape Content :BVas_ed“en
Varigties | Ingredient I mgofa-Acid
""" Linalool Bracts 4.6 (;1g}'”
Hersbrucker T-PP  Bracts 8.6 {mg}
PAO | Bracts 11 (mg)
Linalool | Bracts 0.9 '{;Vag}
Perle W Bracts | 10,0 (mgy
PAD “Bracis 0.9 (mg)
Limalool Bracts 1.2 {ug)
Magrum | T.pP Bracts 4.1 {mg)
PAD Bracts 0.16 (mgy
[0065] 1t was found from Table 5 and FIG. 5 that in all of Hoalool, which s

a hoppy aroma ingredient, and T-PP and PAC, which are body wgredisunts,
the hop bracts had markedly larger contents based on the w-acid, than

3 Pellets Type 90, It was suggested from the above that the hop bracts can
be useful in adjusting aroma and body of the beer-taste beverage. o
addition, while it i3 secn from Table 6 that the variance in each of hop
varieties is present, it could be seen that the contents of all of linaloo}, T-

PP, and PAQU based on the w-acid were larger in the bracts than the pellets,

10 when compared with the data of pellets of Table § and FIG. 3.
F066] Teat Exanople & (Bcusory Bvaluation for Beer)

< Production of Beer >
One-hundred liters of a filtered wort, obtained by a conventional

method, was heated to 100°C with a boiling pot, and subjecied to a boiling
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step. Al that time, commercially available Pellets Type 90 (variety:
Hallertauer Tradition) were added at the beginning of boiling in an amount
corresponding to 10% by weight of the entire amount of the hops added,
and hop bract pellets (variety: Hallertaner Tradition) were added at the
beginning of boiling or at the end of boiling iny an amount comresponding to
80% by weight of the entire amount of the hops added. After the end of
boiling, a wort pool rest was taken, and rapidly cooled, to prepare a cold
wort. Mext, an yeast was added to sllow fermentation, the fermented
mixture was filtered, and a pressure of carben dioxide gas was then
adjusted to produce a beer. As the control, Pellets Type 90 (variety:
Hallertauer Tradition) added in an entire amount at the beginning of
boiling were used, Here, as the hop bract pellets, one obtaned by
pelletizing a by-product obtained during the production of Type 43 was
used.
[B067 < Ingredient Analysis >

As 1o the beer produced, bitierness ingredient apalysis, hoppy aroma
ingredient analysis (linalool), and polyphenol analyses (T-IP, PAG) were
carried out in accordance with Test Examples 1 to 4. The resulis of
guantifying each ingredient are shown in Table 7 and FiGs. 6 to 9, and the
results of a content ratio of each ingredient when a total content of ¢-acid
and isocu~acid is defined as 1 are shown in Table 7 and FIG. 14,
respectively. Here, the bitterness ingredient is expressed as a tofal content
of a-acid and ison-acid obtained by isomerizing g-acid,

[G068] < Sensory Bvaluation >

As to the produced beer, sensory evaluation was made by 15 trained



29

panelists. The itemns of sensory evaluation include atotal o1 6 items of
amount of hoppy aroma, quality of hoppy aroma, body (stoutness), rich
taste, refreshing aftertaste, and stimulation sensed by throat, and were
subjected o score comparative evaluation from scores 0 10 3, {0 a fivst

5 decimal place (0.1} Since the sensory score ranges differ depending upon
the panelists, scores were normalized such that a mean of the scores of all
ihe samples of one panelist was 50 and that a standard deviation was 10,
and comparisons between the samples were made. The results are shown

m FIG. 11

190 [6669] [Table 7]
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Table 7
""""""""" Ratio with
Name of Ingredient Content 4 otai {“?mem
= of u-Acid and
A Vsoa-Acid
a~Acid + Isoa-Acid 7.4 {(pprm} f
Linalool 5.4 (ppb) 031x107
ontral Topp 53,8 (pprmy a4
PAO 1O (ppm) 0.06
| a-Aeid + soo-Acid| 192 (ppry | I
At the Tinalool 8.0 (ppby 0427107
Beginning e L
of Boiling In?%’ &9.7 d\p_p@) 4.7
PAD 6.4 (ppm} (.33
a-Acid + Isoo-Acid 18.2 (ppm 1
At the Linalool 12.6 {ppb) 060107
End P yr—
of Botling PP 7.1 (ppm) 4 i
PAD 5.8 (ppmy 0.32

it was evident from FI{Gs, 6 1o 11 that taste and arema can be

enhanced by adding hop bracts, Especially, it was evident that by adding

the hop bracts st the beginning of boiling, the taste ingredient can be more

effectively given, and that by adding the hop bracts at the end of boiling,

the aroma ingrediont can be more effectively given.

EDUSTRIAL APPLICABILITY

According to the present invention, by the use of the hop bracts, it is

possible to realize a balance between the bitterness, aroma derived from




hops, and taste that cannot be achieved by a conventional production
method. By appropriately adjusting the timing of adding hop bracts, beer-
taste beverages having preferred features and strength of the aroma and

cortrolled taste can be provided,
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The claims defining the invention are as follows:

[Claim 1] A method for producing a beer-taste beverage, wherein the method comprises
adding a hop bract-containing composition having an a-acid content of less than 1% by
weight of the composition in the step of producing a beer-taste beverage, wherein the
hop bract-containing composition further comprises linalool in an amount of 0.12 parts
by weight or more, and further comprises

a total polyphenol in an amount of 410 parts by weight or more, or a dimeric
proanthocyanidin and a trimeric proanthocyanidin in a total amount of 16 parts
by weight or more,
based on 100 parts by weight of the a-acid and
wherein the hop bract-containing composition is added at a second half of the boiling
step and/or steps subsequent to the boiling step.

[Claim 2] The method according to claim 1, wherein the hop bract-containing
composition is obtained by removing lupulin from hop flowers.

[Claim 3] The method according to claim 1 or 2, wherein the hop bract-containing

composition is dry hop flowers themselves or hop pellets.

[Claim 4] The method according to any one of claims 1 to 3, wherein the hop bract-
containing composition is added at a first half of the boiling step.

[Claim 5] The method according to any one of claims 1 to 4, further comprising a
fermentation step.

[Claim 6] The method according to any one of claims 1 to 5, wherein the variety of hops
is Hallertauer Tradition.

[Claim 7] A method for adjusting flavor of a beer-taste beverage, using hop pellets
comprising a hop bract-containing composition having an a-acid content of less than
1% by weight of the composition,
wherein the hop bract-containing composition further comprises linalool in an amount
of 0.12 parts by weight or more, and further comprises

a total polyphenol in an amount of 410 parts by weight or more, or a dimeric
proanthocyanidin and a trimeric proanthocyanidin in a total amount of 16 parts
by weight or more,
based on 100 parts by weight of the a-acid and

wherein the hop bract-containing composition is added at a second half of the
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boiling step and/or steps subsequent to the boiling step for producing a beer-taste

beverage.

[Claim 8] A beer-taste beverage produced by a method as defined in any one of claims 1
to 6.

[Claim 9] A hop bract-containing composition having an a-acid content of less than 1%

by weight of the composition, for use in a method as defined in any one of claims 1 to
7.

[Claim 10] A beer-taste beverage according to claim 8, wherein a ratio of a content of
linalool to a total content of an a-acid and isoa-acid, [linalool/(a-acid+isoa-acid)] is
4.2 x 10™* or more, and a ratio of a content of a total polyphenol to a total content of an
a-acid and isoa-acid, [total polyphenol/(a-acid + isoa acid)] is 4.1 or more, or a ratio of
a total content of a dimeric proanthocyanidin and a trimeric proanthocyanidin to a total
content of an a-acid and isoa-acid, [(dimeric proanthocyanidin + trimeric

proanthocyanidin/(a-acid + isoa-acid)] is 0.32 or more.
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COMTENT BASED ON 1 mg OF a-ALCTD
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