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Df3SCIPTION 

TITLE OF THE INVENTION: METHOD FOR PRODUCING 

BEN'ERAGE HJA N U1_-BER TASTE USINGHOP BRACT 

ITECHNICAL FIELD 

[0001] 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-taste beverage using a hop bract, a method for adjusting 

10 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 

obtained by the above methods, 

BACKGROUND AET 

15 [0002] In beer-taste beverages, raw materials such as malts and hops 

greatly affect their qualities, For example, hops not only give bitterness to 

beer-taste beverages but also give refreshing hoppy aroma and a body, 

Bitterness is attributable to an a-acid in the hops, hoppy aroma attributable 

to terpenes, and a body attributable to polyphenols, and the like, so that 

2.0 each of them is attributable to various ingredients. Accordingly, the 

bitterness, tle hoppy aroma, and the body of the beer-taste beverages have 

been conventionally adjusted by selecting the methods of brewing, 

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

[00031 As the selection of the methods of brewing, when hops are added to 

25 a wort boil, quality can be controlled by adding the hops at an initial stage,
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adding the hops in an intermediary stage, or adding the hops at a second

half of a wort boiling step or after a fermentation step. When added at an 

initial stage, an a-acid attributable to bitterness is sufficiently isomerized 

to form an iso-a-acid, so that high-quality 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 a-acid would be insufficient, so that 

the bitterness may possibly not harmonize with the beer. In addition, other 

10 methods include dry hopping in which hops are dipped in a fermented and 

stored liquor. In the case of dry hopping, a fresh aroma distinctively 

owned by raw hops is given.  

[0004] As the varieties to be used, hops are roughly classified into bitter 

varieties having a high u-acid content mainly purposed in giving bitterness, 

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

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.  

[0005] 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 (yellow granule) is 

considered to be a substantial part of the bitterness and aroma of the hop, 

[0006] 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 include "Dry Hop Flowers" in which.



hops are simply dried; "Hop Pellets Type 90" in which Dry Hop Flowers 

are pulverized and pelletized; "Hop Pellets Type 45" in which Dry Hop 

Flowers are lyophilized and pulverized, and a fractionated lupulin fraction 

is concentrated to form into pellets; and "Hop Extract" in which Hop 

5 Pellets Type 90 are subjected to a CO2 extraction to extract bitterness 

ingredients. Further, as processed products having high degree of purity, 

as the aroma giving. "Oi-Rich Extract" in which hop pellets are subjected 

to an ethanol extraction to extract aroma ingredients can be used; as the 

body giving, "Polyphenol-Rich Pellets" which are by-products discharged 

10 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 90" and "Type 45" 

means that the respective yields are 90% or so, and 45% or so.  

[0007] On the other hand, the hop bract which is a bract fraction discharged 

15 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 I 

discloses that a polyphenol derived from hop bracts has antioxidant action 

or bubble stabilizing action., anti-corrosive action, deodorant action, action 

20 for suppressive metastasis of cancer cells, and topoisomerase inhibiting 

action, so that polyphenols having high purity are produced from hop 

bracts, and blended with foodstuff, cosmetics, medicaments, and the like.  

Patent Publication 2 discloses hop bract tea obtained by roasting hop 

bracts or a beverage obtained by extracting hop bracts themselves, with hot 

25 water or water.
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RELATED ART REFERENCES 

PATENT PUBLICATIONS 

[0008] Patent Publication 1: W02004-52898 

Patent Publication 2: Japanese Patent Laid-Open No. Hei-09-227 

5 

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 

10 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 

15 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 

20 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.  

25 [0010b] 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.  

30 [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 

5 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 

10 steps subsequent to the boiling step.  

[0011b] 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 

15 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.  

20 [0012] 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 

25 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 

30 of an a-acid and isoa-acid, i.e. linalool/(a-acid + isoa-acid) is 4.2 x 10-4 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



6 

(-acid and isoa-acid, Le. (dimeric proanthocyanidin + trimcric 

proanthocyanidin)/(a-acid + isoct-acid) is 0.32 or more.  

"-f "I2t 'S OF THIS iVENFO 

[0013] According to the method for production of the present invention, it 

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 easily available without complicated 

10 production steps, as compared to Oil-Rich Extract, Polyphenol-Rich 

Extract or the like, so that the method for production of the present 

invention has excellent productivity.  

BRIEFDESCRIPTION OF TUE DRAWINGS 

15 [0014] [FIG. 1] FIG. I is a graph showing the (-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.  

[FIG. 3] FIG, 3 is a graph showing the total polyphenol (T

20 PP) content in the hop bracts and the hop processed products.  

[FIG, 4] FIG. 4 is a graph showing the contents of dimeric 

proanthocyanidin and trimeric proanthocyanidin (PAO) in the hop bracts 

and the hop processed products.  

[FIG. 5] FIG. 5 is a graph showing the results of comparing 

25 the contents of each 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 results of bitterness 

ingredient analysis of the beers of Examples.  

[FIG, 7] FIG. 7 is a graph showing the linalool content in the 

5 beers of Examples.  

[FIG. 8] FIG. 8 is a graph showing the total polyphenol (T

PP) content in the beers of Exarnples.  

[FIG. 9] FIG. 9 is a graph showing the contents of dimeric 

proanthocyanidin and trimeric proanthocyanidin (PAO) in the beers of 

10 Examples.  

[FIG, 10] FIG. 10 is a graph showing the results of comparing 

the contents of each ingredient in the beers of Examples.  

[FIG, 11] FIG, 11 are graphs showing the results of sensory 

evaluations for the beers of Examples.  

15 

MODES FOR CARRYING OUT THE IN#E11iON 

[0015] The method, for producing a beer-taste beverage of the present 

invention is characterized in. that the method includes adding a hop bract

containing composition having an a-acid content of less than 1% by 

20 weight of the composition (which may be hereinafter referred to as a hop 

bract-containing composition of the present invention) in the step of 

producing a beer-taste beverage. In other words, the present inventors 

have found for the first time in the present invention that when the aroma 

ingredient and the ingredient concerning body or the like (hereinafter 

25 refrred to as body ingredient) are converted to an amount based on the



8 

bitterness 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 

5 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 later. Here, the hop bract

containing composition in the present invention is not particularly limited, 

10 so long as the a-acid content in the composition is less than 1% by weight, 

and includes hops themselves of which a-acid content is less than 1% by 

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

[0016] The term "beer-taste beverage" as referred to herein refers to a 

carbonated beverage having a beer-like taste. In other words, unless 

15 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 

liquors, liqueurs, nonalcoholic beverages and. the like, 

20 [0017] The methods of finding out the features of the hop bracts will be 

explained hereinbelow.  

[0018] 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. Specifically, aroma hops are exemplified by Hallertauer 

25 Mittelfrueh, Hallertauer Tradition, Hersbrucker, Perle, Tettnanger,
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Cascade, Saaz, 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 lupulin containing a resin and a purifled 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 to an a-acid, which is 

10 a bitterness ingredient, primarily a p-acid, and the purified oil ingredient 

contains a terpene. More specifically, the terpene includes monoterpenes 

which are considered to be attributable to splendid aroma (as in Howers 

and the like), and sesquiterpenes which are considered to be attributable to 

mild aroma (as in bark and the like). The monoterpenes include myrcene, 

15 linalool, geraniol, limonene, and the like, and the sesquiterpenes include 

caryophyllene, humulene, farnesen, and the like, In addition, the phenolic 

ingredient includes hydroxybenzoic acid, hydroxycinnamic acid, 

proanthocyanidins, flavonoids, and polymers thereof. Among them, those 

having plural phenolic hydroxyl groups in one molecule are collectively 

20 referred to as polyphenols, which are considered to be attributable to a 

body. Among them, the dimeric proanthocyanidin and the trimeric 

proanthocyanidin are considered to be especially attributable to a body.  

[0020] On 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 

25 confirm the quality owned by the hop bracts, a fraction obtained by
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removing lupulin from the hop flower generated during the production of 

Hop Pellets Type 45 as hop bracts will be analyzed. Concretely, 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 

5 (hereinafter also referred herein as "T-PP"), and a dimeric 

proanthocyanidin and a trimeric proanthocyanidin (collectively referred to 

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 

10 besides the PAO 

[0021] The content of each ingredient can be measured using a known 

method depending upon the properties of the ingredients. The content of 

each ingredient of the hop bract-containing composition is measured after 

the extraction procedure of the method or the like described in Examples.  

15 [0022] For example, the a-cid and the isoa-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.  

20 [0023] Linalool, which is a terpene, can be measured in accordance with 

"A SBC Methods of Analysis" prescribing the analytical method published 

by ASBC (The American Society of Brewing Chemists). In the present 

specification, the linalool can be measured in accordance xith the method 

described in Examples set forth below, 

25 [0024] The total polyphenol can be measured in accordance with Method
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9.11 of"Analytica-EBC" prescribing the analytical method published by 

the EBC (European Brewery Convention). In addition, the PAO can be 

measured in accordance with a method described in Examples set forth 

below, for example, in accordance with an HPLC method.  

5 [0025] Next, as to the varieties that are the same as the varieties for which 

ingredient contents of the hop bracts are analyzed, the ingredient contents 

in the hop processed products having different contents of bracts, for 

example, Hop Pellets Type 90 (also referred to Pellets Type 90, and Hop 

Pellets Type 45 are also referred to as Pellets Type 45) are measured in the 

10 same manner as above. Here, the bract content in Pellets Type 90 is from 

95 to 99.5% by weight or so, and the bract content in Pellets Type 45 is 

from 90 to 99% or so.  

[0026] The contents of each ingredient thus obtained are compared fbr each 

of hop bracts and the hop processed products. For example, with respect 

1 5 to each ingredient such as a bitterness ingredient, an aroma ingredient, and 

a body ingredient, the shape of the hops is 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.  

[0027] In the comparisons, although the absolute amount of the ingredients 

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

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

content, a T-PP content., and a PAO content total content of dimeric 

proanthocyanidin and trirneric proanthocyanidin) may be calculated per 

1 mg of a-acid, and compared. In addition, the above-mentioned content 

25 can be described as the content parts by weight) based on 100 parts by
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weight of the a-acid, 

[0028] 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 90 in 

5 accordance with the method mentioned above.  

< Tendencies of Hop Bracts (Comparison with Pellets Type 90) > 

u-Acid: An absolute amount thereof is very small as compared to 

that of Pellets Type 90.  

Terpene: Although an absolute amount thereof is smaller than 

10 Pellets Type 90, when the contents based on the a-acid content are 

compared, the content is about 4 times as much.  

Total Polyphenol, PAO: Both are nearly the same levels in the 

absolute amount as Pellets Type 90, and contained in a very large amount 

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

15 [0029] In 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 thereof, 

<Tendencies of Hop Bracts > 

Terpene: The content is preferably 0. 12 parts by weight or 

20 more, and more preferably 0.24 parts by weight or more, based on 100 

parts by weight of the a-acid, and. for example, the content is preferably 

1.2 pig or more, and more preferably 2.4 pg or iore, based on I mug of the 

a-acid.  

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

25 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 ng or more, and more preferably -13,8 mg or more, based 

on I mg of the a-acid.  

PAO: The content is preferably 1 6 parts by weight or 

5 more, and more preferably 140 parts by weight or more, based on 

100 parts by weight of the a-acid, and, for example, the content is 

preferably 0.16 ing or more, and more preferably 1.4 mg or more, based 

on I mg of the a-acid.  

[0030] As described above, the hop bracts not only have a smaller a-acid 

10 content, but also have larger total polyphenol content and PAO content 

based on the a-acid content, and further contain a terpene 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 a body but 

also aroma is given. Also, since the qualities greatly differ from Pellets 

15 'Type 90, in a case where a beer-taste beverage is given a body 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 in 

the hop bracts without resorting to varieties. Accordingly, in the method 

20 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 a-acid, by using a hop bract-containing composition 

containing lupulin as little as possible, in other words, having an a-acid 

content of less than 1% by weight. It is possible to produce a desired beer

25 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 productivity.  

[0031] In addition, in order to give a more remarkable body or aroma, the 

timing of adding a hop bract-containing 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 an even richer taste, or a beer-taste beverage 

being rich in splendid aroma can be made. In addition, by adding the 

10 composition to a first-half 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 composition is 

usually from 10 to 95% by weight of the entire amount of hops used in the 

1 5 production of the beer-taste beverage.  

[0032] The hop bract-containing composition in the present invention is 

not particularly limited so long as the a-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 hop flowers, One example 

20 thereof is to produce as a. by-product during the production of Pellets 

Type 45. In addition, a composition having an a-acid content of 1% by 

weight or more (for example, Pellets Type 90) is blended with a 

composition having an u-acid content of less than 1% by weight (for 

example, hop bracts) to give a composition. of which a-acid content is less 

25 than I% 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 pellet-like.  

[0033] In addition, in the present invention, in a case where a body, aroma., 

5 and bitterness are provided in a desired balance, used varieties and 

amounts may be adjusted once the ingredients of the hop bracts are 

grasped, so as to have desired bitterness ingredient content, aroma 

ingredient content, and body ingredient content to prepare a hop bract

containing composition.  

10 [0034] Thus, it is made possible to give a body or aroma by using the hop 

bract-containing composition while minimizing the giving of bitterness to 

the beer-taste beverage.  

[0035] In the method for producing a beer-taste beverage, hops are mainly 

added to a wort boil. A first purpose thereof is to isomerize u-acids 

15 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 a-acids sufficiently progresses to 

20 ensure the quality of bitterness, while little a-acids remaining in the hops, 

so that the losses ofthe a-acids by removal to the external of the system 

are minimized. In addition, the polyphenol attributable to taste is 

sufficiently extracted. On the other hand, since the terpene attributable to 

hoppy aroma evaporates, the hoppy aroma would not be sufficiently given.  

25 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 terpene is 

suppressed, so that a beer-taste beverage is given with hoppy aroma.  

Meanwhile, there are some concerns that the extraction of the polyphenol 

slightly lowers efficiency, and that the isomerization of the a-acids would 

5 be insufficient, so that it is assumed that the a-acids would remain in the 

manufactured article, whereby high-quality bitterness cannot be secured.  

Accordingly, each of the ingredients of a body, aroma, and bitterness can 

be adjusted to a desired content without resorting to the amount of hops 

used by using a hop bract-containing composition which makes it possible 

10 to give aroma ingredient and body ingredient, while suppressing from 

giving the a-acids. In addition, the hop bract-containing composition of 

the present invention contains an a-acid content in a very small amount as 

compared to ordinary hop process products such as Pellets Type 90 and 

Pellets Type 45, thereby making it possible to add at any timing, such as 

15 during wort boiling, at the beginning of fermentation, or at the end of 

fermentation.  

[0036] 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 to one of ordinary skill in the art except for carrying out 

20 the step of adding a hop bract-containing composition as mentioned above, 

For example, raw materials other than at least 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 tank, an enzyme such as amylase is 

25 optionally added to carry out alpha-formation or saccharidization. and
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husks and the like are removed by filtration to give a wort, a hop bract

containing 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 

5 removed in a clear tank to 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.  

[0037] Next, in a case of an alcoholic beverage, the alcoholic beverage can 

be produced by adding an yeast to the clear wort obtained above to allow 

10 fermentation, and removing the yeast 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

containing composition of the present invention may be added after the 

beginning of fermentation, Alternatively, raw materials having alcohol 

15 contents such as Spirits may be added instead of going through the 

fermentation step. Further, an alcoholic beer-taste beverage can be 

obtained by adding a stored liquor and optionally a carbon dioxide gas 

thereto, and subjecting the mixture to steps of filtration, bottling in a vessel, 

and optionally sterilization.  

20 [0038] On the other hand, in a case of a nonalcoholic beverage, the 

nonalcoholic beverage can be produced by, for example, subsequent to the 

above solid content-removing step, storing a clear wort obtained above as 

it is, adding a carbon dioxide gas thereto. and subjecting to the mixture 

steps of filtration, bottling in a vessel, and optionally sterilization, without 

25 going through the above fermentation step. Alternatively, a nonalcoholic



18 

beer-taste beverage can also be obtained by, subsequent to the 

fermentation step of the above alcoholic beverage, reducing an alcoholic 

concentration according to a known method such as beer film treatment or 

dilution, A preferred method for production is a method for production 

5 that goes through a fermentation step.  

[0039] According to the present invention, it is made possible to highly 

accurately produce a desired beer-taste beverage. The beer-taste beverage 

obtained according to the present invention includes, for example, a beer

taste beverage having a ratio of a linalool content to a total content of the 

10 a-acid and the isoa-acid. i.e. linalool/(a-acid + isoea-acid), is 4.2 x 104 or 

more, and a ratio of a total polyphenol content to a total content of the a

acid and the 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 proanthocvanidin to a total content of the a-acid and the isoct-acid, 

15 i.e. (dimeric proanthocyanidin + trimeric proanthocyanidin)/(a

acid - isoa-acid), is 0.32 or more.  

[0040] Also, the present invention provides a method for adjusting flavor of 

a beer-taste beverage, characterized in that the method includes selecting 

and adding hop bract-containing composition suitable for an intended beer 

20 taste, because it is possible to give a body or aroma to a beer-taste 

beverage using hop bracts having desired ingredient contents as mentioned 

above. Here, the flavor (aroma and taste) includes mainly hoppy aroma 

and a body.  

[0041.] Specifically, it is made possible to make and develop a desired 

25 quality by selecting the timing of adding a hop bract-containing
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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, so that the 

5 hoppy aroma can be enhanced.  

[0042] In the adjustment of a body, for example, the used ratio of the hop 

bract-containing composition of the present invention to be added in 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, so that the body 

10 ingredient can be enhanced.  

[0043] 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 bract-containing composition of the 

present invention depending upon the desired qualities such as aroma 

15 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 

bracts having high contents of the aroma ingredient and the body 

ingredient, based on the bitterness ingredient. Accordingly, the present 

20 invention can provide a hop processed product having an a-acid content of 

less than 1,% by weight.  

[0045] The hop processed product is not particularly limited in its shape, so 

long as the processed product has an a-acid content of less than 1% by 

weight, preferably less than 0.75% by weight, and more preferably less 

25 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 known method depending upon its shape, so long as 

the a-acid content falls within the above range. For example, the hop 

5 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 amount can be 

10 pelletized, whereby the hop processed products of the present invention in 

pellet shapes (hop bract pellets) other than the lupulin fraction can be 

produced.  

[0047] A desired beer-taste beverage can be highly accurately produced by 

using the above processed product, for example, by adding the processed 

15 product to the wort boil in the manner as described in the method for 

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

EXAMPLES 

[0048] The present invention will be specifically described hereinbelow by 

20 the Examples, without intending to limit the scope of the present invention 

to the following Examples.  

[0049] Tes Example I (Content of Bitterness ingredient in Hop Bracts) 

With respect to five kinds of hop bracts of different varieties, the a

acid content was quantified. Here, of the above varieties, the a-acid 

25 content was also quantified for one kind of hop processed product (Pellets
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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 mL of the supernatant 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 prescribing the analytical method 

"Analytica-EBC" published by EBC (European Brewery Convention).  

The results are shown in Table I and FIG 1. The results are expressed by 

10 the weight of a-acid based on the weight of the hop bracts or pellets.  

[0050] [Table 1] 

Table I 

a-Acid Content 
Varieties Shape (mg/g) 

Hersbrucker Bracts 

Perle Bracs 4.8 

Magnum Bracts 

iHallertauer Tradition Bracts 8 

Pellets 57.9 Hallertauer Tradition 
I-xpe 90 

[0051] It can be seen from Table 1 and FIG. 1 that the -acid content of the 

hop bracts is less than 1% by weight, which is remarkably smaller than the 

15 conventional hop pellets.  
[002]---------------n oAromia Ingredient in Ho Brct 

[0052] Tesxample 2_(Cotnt-f---m Ing-------- pr 

With respect to the hop bracts and the hop pellets of Test Example I,



the linalool content was measured as a hoppy aroma ingredient, 

Specifically, first, 0.08 g of the bracts or pellets were suspended in 40 mL 

of citrate buffer of which pl was adjusted to 5.30, and the suspension was 

subjected to a 10-minute treatment in an autoclave at 100'C, rapidly 

5 cooled, and filtered with a filter, to give a hop ingredient extract. The hop 

ingredient extract was quantified 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 results are shown in Table 2 and FIG. 2. The results are 

10 shown by the weight of Iinalool 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: 0.25 mm, membrane pressure: 0.5 pm) 

15 Oven Temperature: heating from 40* to 240'C at a rate of 60 C/minute, 

and holding for 20 minutes 

Carrier Gas: He 

Flow Rate of Gas: 1.5 mL/min 

Transfer Line Temperature: 240*C 

20 MS Ion Source Temperature: 2300C 

MS Quadrupole Temperature: 150'C 

Front Injection Temperature: 240*C 

[0053] [Table 2]
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Table 2 

Linalool Content 
Varieties Shape 

Hersbrucker Bracts 20.3 

Perle Bracts 4.2 

Magnum Bracts7 3 

Hal lertauei Tradition Bracts 11.5 

Hallertauer Tradition ellts 392 

[0054] It could be seen from Table 2 tha t the aroma ingredient (linalool) 

which is considered to be localized in the hupulin part is present in a fairly 

large amount in the hop bracts.  

5 [0055] Test Example3 (Cneil ttIQfof eIgreientji Hop Bract 

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

a total polyphenol (MTP) which is a polyphenol was quantified as a body 

ingredient. Specifically, first, 0.08 g of the bracts or pellets were 

suspended in 40 mL of citrate buffer of which pH was adjusted to 5.30, 

10 and the suspension was subjeted to a 10-minute treatment in an autoclave 

at 1000C, rapidly cooled, and filtered with a filter, to give a hop ingredient 

extract. The obtained extract was quanti fled in accordance with a method 

described in Method 9.11 prescribing the analytical method "Analytica

EBC" published by EBC (European Brewery Convention). The results are 

15 shown in Tatble 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] [Table 3]
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Table 3 

Varieties Shrape T-PP Content 

Hersbruckur Bracts 4 2,2 

Perle Bracts 4&.6 

Magnum Bracts 25,6 

Hallertauer Tradition Bracts 664 

Pellets 
Hallertauer Tradition 39,2 

-Type 90 

[0057] 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.  

[0058] TeExampi e 4Cnt"of Bodyngredient in Hop racs 

With respect to the hop bracts and the hop pellets shown in Table 4, 

5 dimeric proanthocyanidin and trimeric proanthocyanidin (PAO) which are 

polyphenols were quantified as body ingredients. Specifically, first, 20 g 

of bracts or pellets were stirred in 2 L of water, and extraction was carried 

out at 97 0 C for 20 minutes, to obtain an extract (a polyphenol fraction).  

After filtration, the filtrate was allowed to cool in the air, and the cooled 

10 filtrate was concentrated at 300 C under a reduced pressure up to a volume 

of 100 mL, and the concentrate was lyophilized to obtain a powder. The 

H-PLC analysis was carried out using the powder obtained, under the 

conditions shown below. The results are shown in Table 4 and FIG. 4.  

The results are expressed by the weight of PAO based on the weight of the 

15 hop bracts or pellets.  

< HPLC Conditions > 

Apparatus: HEWLETT PACKARD SERIES 1100



Cohimn: Inert Sil (GL Sciences Inc. SIL 100A 3 pm, 

4.6 mmx 150 mm) 

Flow Rate: 1.0 mnL/nmin 

Mobile Phase: Isocratic elution using a solution of 

5 hexane :methanol:tetrahydrofuran:formic acid = 45/40/14/1 

Amount of Sample Injection: 10 pL 

Detection: Detected at multi-wavelengths from 200 to 300 nm 

[0059] [Table 4] 

Table 4 

PAO Content 
Varieties Shape (mg/g) 

Hersbrucker Bracts 5,0 

Perle Bracts 4,5 

Magnum Bracts 1.0 

Hallertauer Tradition Bracts 6.7 

Pellets 
Hallertauer Tradition 8.9 

..... y .pe 90 

[0060] It could be seen from Table 4 and FIG. 4- that the PAO content was 

10 of the same level in both hop bracts and hop pellets, showing similar 

tendencies to those of T-PP.  

[0061] The present inventors have found out from Test Examples 1 to 4 that 

the hop bracts can be utilized in beer-taste beverages.  

[0062] TesExampe(Contentof Each IngrediegtigerImg-Acid i 

15 Hop Bracts or Processed Producets) 

With respect to each ingredient of the various hops quantified in
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Test Examples I to 4 mentioned above, the content contained in a 

composition containing 1 mg of the a-acid (also referred to as "content 

based on I mg of the a-acid") was calculated to each of the bracts and 

Pellets Type 90. The results of allertauer Tradition are shown in Table 5 

and FIG, 5. and the results of other varieties are shown in Table 6.  

[0063] [Table 5] 

Table 5 < Hallertauer Tradition > 

Name of Shape Content Based on 

Ingredients 1 mg of a-Acid 

Bracts 2.4 (pg) 
L n alool ----------1-------- _ ------

Pellets Type 90 0. (g) 

Bracts i3.8(nmg) 
T- PP 

Pellets Type 90 0 (mg) 

O z Bracts 1 4 (mg) 
P A O------------ ------.....  

Pellets Type 90 0_15 (mg) 

[0064] [Table 6]
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Table 6 

Name of Name of Content Based on 
Va rieties Ingredient Shape 1 mg of a-Acid 

Linalool ts4,6 (pg) 

Bersbrucker T-PP . Bracts 9.6 (mg 

PAO Bracts 1.1 (mg) 

Linalool Bracts 0.9 (pig) 

Perle T-PP Bracts 10 (mug) 

PAO Bracts 0.9 (mg) 

Linalool Bracts 1.2 (p) 

Magnum T-PP Bracts 4 1 (mg) 

PAO Bracts 0. 16 (mg) 

[0065] It was found from Table 5 and FIG 5 that in all of linalool, which. is 

a hoppy aroma ingredient, and T-PP and PAO, which are body ingredients, 

the hop bracts had markedly larger contents based on the a-acid, than 

5 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. In 

addition, while it is seen. from Table 6 that the variance in each of hop 

varieties is present, it could be seen that the contents of all of linalool, T

PP, and PAO based on the a-acid were larger in the bracts than the pellets, 

10 when compared with the data of pellets of Table 5 and FIG. 5, 

[0066] %gtiiwrteJ(Senggm'Evaluation for Begr 

< 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 subjected to a boiling
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step. At that time, commercially available Pellets Type 90 (variety: 

Hallertauer Tradition) were added at the beginning of boiling in an amount 

coiresponding to 10% by weight of the entire amount of the hops added, 

and hop bract pellets (variety: Hallertauer Tradition) were added at the 

5 beginning of boiling or at the end of boiling in an amount corresponding to 

90% 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. Next, an yeast was added to allow fermentation, the fermented 

mixture was filtered, and a pressure of carbon dioxide gas was then 

10 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 obtained by 

pelletizing a by-product obtained during the production of Type 45 was 

used.  

15 [0067] < Ingredient Analysis > 

As to the beer produced, bitterness ingredient analysis, hoppy aroma 

ingredient analysis (linalool), and polyphenol analyses (T-PP, PAO) were 

carried out in accordance with Test Examples I to 4. The results of 

quantifying each ingredient are shown in Table 7 and FIGs. 6 to 9, and the 

20 results of a content ratio of each ingredient when a total content of -acid 

and isoa-acid is defined as 1 are shown in 'fable 7 and FIG, 10, 

respectively. Here, the bitterness ingredient is expressed as a total content 

of a-acid and isoa-acid obtained by isomerizing a-acid.  

[0068] < Sensory Evaluation > 

25 As to the produced beer, sensory evaluation was made by 15 trained
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panelists. The items of sensory evaluation include a total of 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 to score comparative evaluation from scores 0 to 3, to a first 

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 

the samples of one panelist was 50 and that a standard deviation was 10, 

and comparisons between the samples were made. The results are shown 

in FIG. 1.  

10 [0069] [Table 7]



30 

Table 7 

Ratio with 
Total Content 

Name of Ingredient Content o f -cid and 

Isoa-Acid 
a-Acid + lsoa-Acid 41 (ppm) 1 

Linalool 5A (ppb) 0 31xI1 

T-PP 58,8 (ppm) 3 .4 

PAO 10 (ppm) 0.06 

a A cid + Isoa-Acid 19.2 (ppm) 

At the Linalool 80 (ppb) 0.42x 10 
Becginnn- TPP 89.7 (ppmn) 4.7 of Boiling . .pp.) j 4.  

PAO 6.4 (ppm) 0 .33 

Acid +IsoaAcid 18.2 (ppm) j 
At the Linalool 12.6 (ppb) 0.69x10F 
End 
of BoilingP 74.1 (ppm) 4.  

PAO 8 (ppm) 032 

[0070] It was evident from FIGs. 6 to 1 1 that taste and aroma can be 

enhanced by adding hop bracts. Especial ly, it was evident that by adding 

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

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

the arom.a ingredient can be more effectively given.  

INDUSTRIAL APPLICABILITY 

[0071] According to the present invention, by the use of the hop bracts, it is 

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

controlled taste c-an be provided.  

5
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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 

5 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 

10 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 

15 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.  

20 [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 

25 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 

30 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.  

5 [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 

10 4.2 x 10-4 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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