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DESCRIPTION 

 

TITLE OF INVENTION: ETHYL GLUCOSIDE-CONTAINING COMPOSITION 

AND METHOD FOR REDUCING A PUNGENT TASTE ATTRIBUTED TO ETHYL 

GLUCOSIDE 5 

 

TECHNICAL FIELD 

[0001] 

 The present invention relates to an ethyl glucoside-

containing composition.  The present invention also relates 10 

to a method of reducing the astringency from ethyl 

glucoside. 

 

BACKGROUND ART 

[0002] 15 

 Ethyl glucoside is a component of refined sake, wine, 

sweet cooking sake, vinegar, and the like.  Ethyl glucoside 

has been reported to function to beautify the skin when 

orally ingested.  For example, Non-Patent Literature 1 

reports a skin conditioning action of ethyl-α-glucoside.  20 

According to Non-Patent Literature 2, ethyl-β-glucoside 

also functions to alleviate irritation from alcohol.  There 

has been a growing need to increase the ethyl glucoside 

content in food and beverages. 

 25 

CITATION LIST 

- Non-Patent Literature 

[0003] 

Non-Patent Literature 1: The Society of Cosmetic Chemist of 

Japan, 32(1), 10-16 (1998) 30 

Non-Patent Literature 2: J. Soc. Cosmet. Chem. Japan. Vol. 

34, No. 3, 231-240 (2000) 

 

SUMMARY OF INVENTION 

- Technical Problem 35 
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[0004] 

 However, increasing the concentration of ethyl 

glucoside in food and beverages, particularly in beverages, 

has been found to increase astringency from ethyl glucoside 

in some cases.  Non-Patent Literatures 1 and 2 are silent 5 

about studies on suppression of the astringency from ethyl 

glucoside. 

[0005] 

 The present invention aims to provide an ethyl 

glucoside-containing composition having reduced astringency 10 

from ethyl glucoside, and a method of reducing the 

astringency from ethyl glucoside. 

 

- Solution to Problem 

[0006] 15 

 The present inventors found that use of a specific 

acid and/or its salt can effectively reduce astringency 

from ethyl glucoside. 

[0007] 

 Specifically, although not limited thereto, the 20 

present invention relates to, for example, an ethyl 

glucoside-containing composition and a method of reducing 

the astringency from ethyl glucoside described below. 

(1) An ethyl glucoside-containing composition containing 

ethyl glucoside; and at least one of an acid or its salt 25 

selected from the group consisting of phosphoric acid, 

ascorbic acid, lactic acid, and their salts, wherein the 

composition has an ethyl glucoside content of 0.4 wt% or 

more. 

(2) The composition according to (1) above, wherein the 30 

composition is in the form of a liquid having a pH of 3.0 

to 7.0. 

(3) The composition according to (1) or (2) above, wherein 

the at least one of an acid or its salt is at least one of 

phosphoric acid or its salt. 35 
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(4) The composition according to (3) above, wherein the 

composition has a phosphoric acid content of 0.0070 wt% or 

more and 1.3 wt% or less. 

(5) The composition according to any one of (1) to (4) 

above, further containing glucose. 5 

(6) The composition according to (5) above, wherein the 

composition has a glucose content of 80 wt% or less 

relative to a total ethyl glucoside and glucose content. 

(7) The composition according to any one of (1) to (6) 

above, wherein the composition is in the form of a liquid 10 

having a Brix of 40 or more. 

(8) The composition according to any one of (1) to (6) 

above, wherein the composition is a beverage having a Brix 

of less than 40. 

(9) A method of reducing astringency from ethyl glucoside, 15 

including adding at least one of an acid or its salt 

selected from the group consisting of phosphoric acid, 

ascorbic acid, lactic acid, and their salts to an ethyl 

glucoside-containing composition having an ethyl glucoside 

content of 0.4 wt% or more. 20 

 

- Advantageous Effects of Invention 

[0008] 

 The present invention can provide an ethyl glucoside-

containing composition having reduced astringency from 25 

ethyl glucoside, and a method of reducing the astringency 

from ethyl glucoside. 

 

DESCRIPTION OF EMBODIMENTS 

[0009] 30 

 The ethyl glucoside-containing composition of the 

present invention contains ethyl glucoside, and at least 

one acid and/or its salt selected from the group consisting 

of phosphoric acid, ascorbic acid, lactic acid, and their 

salts, wherein the composition has an ethyl glucoside 35 
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content of 0.4 wt% or more. 

 Herein, the ethyl glucoside-containing composition of 

the present invention is also referred to as the 

composition of the present invention. 

[0010] 5 

 Ethyl glucoside is a compound having a structure in 

which a hydroxy group attached to the carbon atom at 

position 1 of glucose is replaced by an ethoxy group.  The 

glucose in ethyl glucoside may be either D-glucose or L-

glucose, preferably D-glucose.  Ethyl glucoside may be 10 

either ethyl-α-glucoside or ethyl-β-glucoside, or may be a 

combination of ethyl-α-glucoside and ethyl-β-glucoside.  In 

the present invention, ethyl glucoside may be ethyl-α-

glucoside and/or ethyl-β-glucoside.  Preferably, ethyl 

glucoside is ethyl-α-glucoside. 15 

[0011] 

 The composition of the present invention has an ethyl 

glucoside content of 0.4 wt% or more.  In one embodiment, 

the composition of the present invention may have an ethyl 

glucoside content of 99.6 wt% or less.  The ethyl glucoside 20 

content of the ethyl glucoside-containing composition can 

be measured by high performance liquid chromatography 

(HPLC). 

[0012] 

 The ethyl glucoside-containing composition of the 25 

present invention contains at least one acid and/or its 

salt selected from the group consisting of phosphoric acid, 

ascorbic acid, lactic acid, and their salts.  A composition 

having an ethyl glucoside content of 0.4 wt% or more may 

have strong astringency from ethyl glucoside.  The 30 

composition of the present invention contains the acid 

and/or its salt described above, so that the astringency 

from ethyl glucoside is reduced even when the ethyl 

glucoside content is 0.4 wt% or more. 

 Examples of salts of the above acids include alkali 35 
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metal salts such as sodium salt and potassium salt; and 

alkaline earth metal salts such as calcium salt and 

magnesium salt. 

 The acid and/or its salt is preferably phosphoric 

acid and/or its salt.  Use of phosphoric acid and/or its 5 

salt reduces the astringency from ethyl glucoside while an 

increase in acidity is suppressed.  The acid and/or its 

salt is more preferably phosphoric acid.  Examples of the 

salt of phosphoric acid include sodium dihydrogen 

phosphate, disodium phosphate, and trisodium phosphate. 10 

[0013] 

 The phosphoric acid is not only orthophosphoric acid.  

It also includes condensed phosphoric acids such as 

pyrophosphoric acid, polyphosphoric acid, metaphosphoric 

acid, tripolyphosphoric acid, tetrametaphosphoric acid, 15 

pentametaphosphoric acid, and hexametaphosphoric acid.  In 

the present invention, any of these compounds may be used 

alone as the phosphoric acid, or two or more of these 

compounds may be used in combination as the phosphoric 

acid.  Non-limiting examples of the salt of phosphoric acid 20 

include sodium pyrophosphate (also known as sodium 

diphosphate, in both hydrate and anhydrous forms (e.g., 

sodium diphosphate decahydrate, tetrasodium pyrophosphate 

(anhydrous))), acidic sodium pyrophosphate (also known as 

disodium dihydrogen pyrophosphate), potassium pyrophosphate 25 

(also known as tetrapotassium pyrophosphate), sodium 

tripolyphosphate (also known as sodium triphosphate), 

sodium polyphosphate, potassium polyphosphate, sodium 

trimetaphosphate, sodium tetrametaphosphate, sodium 

pentametaphosphate, potassium hexametaphosphate (also known 30 

as sodium metaphosphate (according to Japan's 

Specifications and Standards for Food Additives, and the 

like)), acidic sodium metaphosphate (also known as sodium 

hydrogen metaphosphate), acidic sodium hexametaphosphate, 

sodium ultraphosphate, potassium metaphosphate, and 35 
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mixtures of these. 

 In one embodiment, the phosphoric acid and/or its 

salt is more preferably orthophosphoric acid and/or its 

salt. 

[0014] 5 

 The acid and/or its salt content of the ethyl 

glucoside-containing composition can be set according to 

the type and the like of the acid and/or its salt. 

 In one embodiment, the composition of the present 

invention is preferably free of citric acid and its salts.  10 

In one embodiment, the composition of the present invention 

is preferably free of acids and/or its salts other than 

phosphoric acid, ascorbic acid, lactic acid, and their 

salts. 

[0015] 15 

 Preferably, the ethyl glucoside-containing 

composition of the present invention contains glucose.  In 

the present invention, glucose is preferably D-glucose. 

 When the composition of the present invention 

contains glucose, the astringency from ethyl glucoside can 20 

be further reduced.  At the same time, when an ethyl 

glucoside-containing composition in which glucose is 

present in a higher proportion relative to ethyl glucoside 

is used as an ingredient or the like to add a predetermined 

amount of ethyl glucoside to an oral composition such as a 25 

beverage, heavy sweetness from glucose may be 

disadvantageously imparted to the oral composition.  When 

the composition of the present invention contains glucose, 

the glucose content relative to the total ethyl glucoside 

and glucose content is preferably 80 wt% or less, more 30 

preferably 75 wt% or less, and may be 1 wt% or more, 

preferably 20 wt% or more.  In one embodiment, the glucose 

content of the composition of the present invention 

relative to the total ethyl glucoside and glucose content 

is preferably 1 to 80 wt%, more preferably 20 to 75 wt%. 35 
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 The glucose content of the ethyl glucoside-containing 

composition can be measured by HPLC. 

[0016] 

 The ethyl glucoside-containing composition of the 

present invention may be provided in any suitable form, for 5 

example, in the form of a solid such as power, granules, or 

a gel, or in the form of a liquid (including slurry).  In 

one embodiment, the ethyl glucoside-containing composition 

is preferably in the form of a liquid. 

[0017] 10 

 When the composition of the present invention is a 

composition in the form of a liquid (liquid composition), 

the pH is preferably 3.0 to 7.0.  When the composition of 

the present invention is in the form of a liquid, the 

astringency from ethyl glucoside can be reduced when the pH 15 

is 3.0 to 7.0.  At a pH of more than 7.0, the saltiness and 

umami may be highly expressed.  In order to suppress an 

increase in acidity, the pH is preferably 3.0 or more, more 

preferably 3.5 or more.  In one embodiment, when the ethyl 

glucoside-containing composition is in the form of a 20 

liquid, preferably, the composition contains the acid 

and/or its salt in an amount that renders the pH to 

preferably 3.0 to 6.0, more preferably 3.5 to 6.0. 

 In one embodiment, when the acid and/or its salt is 

phosphoric acid and/or its salt, the pH described above is 25 

more preferably 6.0 or less and may be 5.5 or less.  When 

the composition of the present invention contains 

phosphoric acid and/or its salt and has a pH of 6.0 or 

less, the astringency from ethyl glucoside can be more 

reduced.  When the acid and/or its salt is phosphoric acid 30 

and/or its salt, the pH described above is more preferably 

3.0 to 6.0, still more preferably 3.5 to 6.0, yet still 

more preferably 3.5 to 5.5.  When the composition of the 

present invention contains phosphoric acid and/or its salt 

and has a pH in the above range, the astringency from ethyl 35 
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glucoside can be more reduced while acidity is suppressed.  

In one embodiment, when the composition of the present 

invention is in the form of a liquid, preferably, the 

composition contains phosphoric acid and/or its salt in an 

amount that renders the pH to a value in a above range. 5 

 Herein, the pH is a value measured as 25°C.  The pH 

can be measured by a commercially available pH meter. 

[0018] 

 When the composition of the present invention is in 

the form of a liquid, its Brix can be suitably set 10 

according to the application and the like of the 

composition of the present invention. 

 The Brix can be evaluated based on the Brix value 

obtained using a saccharometer or a refractometer.  The 

Brix value is a value obtained by converting the refractive 15 

index measured at 20°C into the mass/mass percent of a 

sucrose solution based on the conversion table provided by 

International Commission for Uniform Methods of Sugar 

Analysis (ICUMSA).  The Brix value is expressed by a unit 

"Bx", "%", or "degree".  The Brix can be measured by, for 20 

example, a digital refractometer "Rx-5000" (Atago Co., 

Ltd.). 

[0019] 

 The ethyl glucoside-containing composition of the 

present invention can be used as an oral composition.  25 

Examples of the oral composition include beverages, food, 

pharmaceutical products for oral administration, quasi-

pharmaceutical products for oral administration, and 

ingredients for use in production of these products.  In 

one embodiment, the composition of the present invention 30 

can be used an ingredient containing ethyl glucoside to add 

ethyl glucoside to oral compositions such as beverages and 

food. 

[0020] 

 In one embodiment, the composition of the present 35 
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invention can be provided in the form of a beverage.  The 

beverage is usually in the form of a liquid.  The beverage 

is more easily spread in the oral cavity upon ingestion 

than an oral composition in the form of a solid, so that 

the astringency from ethyl glucoside tends to be more 5 

easily perceived.  The composition of the present invention 

in which the astringency from ethyl glucoside is reduced 

can be suitably used as a beverage. 

 When the composition of the present invention is a 

beverage, the beverage may be a not-from-concentrate 10 

beverage or a concentrated beverage, preferably a not-from-

concentrate beverage.  The term "not-from-concentrate 

beverage" refers to a beverage that can be consumed without 

dilution.  The term "concentrated beverage" refers to a 

beverage that is diluted in a solvent for drinking such as 15 

water before consumption. 

[0021] 

 When the composition of the present invention is 

provided as a beverage, the beverage may not be easily 

drinkable if the Brix is high.  When provided as a 20 

beverage, for example, the ethyl glucoside-containing 

composition preferably has a Brix of less than 40.  When 

provided as a beverage, the Brix of the ethyl glucoside-

containing composition is preferably 0.4 to 40, more 

preferably 0.5 to 20, still more preferably 1 to 15, yet 25 

still more preferably 2 to 10, particularly preferably 2 to 

9. 

 A suitable range of Brix when the ethyl glucoside-

containing composition is provided as a beverage may be 9 

to 14. 30 

[0022] 

 When the composition of the present invention is 

provided as a beverage (preferably not-from-concentrate 

beverage), the ethyl glucoside content is preferably 5.0 

wt% or less.  When the ethyl glucoside content is 5.0 wt% 35 
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or less, the astringency from ethyl glucoside can be 

effectively reduced in the composition of the present 

invention.  When ethyl glucoside-containing composition is 

provided as a beverage, the ethyl glucoside content is 

preferably 0.4 to 5.0 wt%, more preferably 0.5 to 4.0 wt%, 5 

still more preferably 0.6 to 3.0 wt%. 

[0023] 

 In one embodiment, when the composition of the 

present invention is a beverage having a Brix of less than 

40, the phosphoric acid content is preferably 0.0070 wt% or 10 

more, more preferably 0.0073 wt% or more, and may be 

preferably 0.30 wt% or less.  When the phosphoric acid 

content is more than 0.0070 wt% or more, the astringency of 

ethyl glucoside can be effectively reduced.  A phosphoric 

acid content of 0.30 wt% or less is preferred because the 15 

astringency from phosphoric acid and/or its salt is 

rendered mild. 

 When the composition of the present invention 

contains phosphoric acid and/or its salt, the content is 

defined as the phosphoric acid content.  The phosphoric 20 

acid content can be measured by HPLC. 

[0024] 

 When the composition of the present invention is a 

beverage having a Brix of 2 or more and less than 40, the 

phosphoric acid content is preferably 0.0070 wt% or more, 25 

more preferably 0.0073 wt% or more, and is also preferably 

0.30 wt% or less. 

 When the composition of the present invention is a 

beverage having a Brix of 1.9 or more and less than 40, the 

phosphoric acid content is preferably 0.0070 wt% or more, 30 

more preferably 0.0073 wt% or more, and is also preferably 

0.30 wt% or less. 

[0025] 

 When the composition of the present invention is a 

beverage having a Brix of 0.4 or more and less than 40, the 35 
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phosphoric acid content is preferably 0.0070 wt% or more, 

more preferably 0.0073 wt% or more, and is also preferably 

0.30 wt% or less. 

 When the composition of the present invention is a 

beverage having a Brix of 0.4 or more and 2 or less, the 5 

phosphoric acid content is preferably 0.060 wt% or more, 

and is also preferably 0.30 wt% or less. 

[0026] 

 In another embodiment, the composition of the present 

invention may be in the form of a solid or in the form of a 10 

liquid having a Brix of 40 or more, preferably in the form 

of a liquid having a Brix of 40 or more.  Such a 

composition can be suitably used, for example, as an 

ingredient of a beverage or the like in production thereof.  

In one embodiment, the present invention can provide an 15 

ethyl glucoside-containing composition that can be used as 

an ingredient to add ethyl glucoside to an oral composition 

such as a beverage and that is less likely to impart the 

astringency from ethyl glucoside to such an oral 

composition. 20 

 When using such an ethyl glucoside-containing 

composition as an ingredient in production of beverages and 

the like, the composition is preferably in the form of 

powder or granules, or in the form of a liquid having a 

Brix of 40 or more, more preferably in the form of a liquid 25 

having a Brix of 40 or more, in terms of workability and 

the like. 

[0027] 

 When the composition of the present invention is in 

the form of a liquid having a Brix of 40 or more, if the 30 

Brix is more than 75, the viscosity will be high, which may 

reduce workability at the production site where the 

composition is used as an ingredient of a beverage or the 

like.  The Brix is preferably 75 or less in terms of 

workability.  In one embodiment, when the ethyl glucoside-35 
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containing composition is in the form of a liquid having a 

Brix of 40 or more, the Brix is preferably 40 to 75, more 

preferably 40 to 65, still more preferably 50 to 65, yet 

still more preferably 55 to 65. 

[0028] 5 

 When the composition of the present invention is in 

the form of a solid or in the form of a liquid having a 

Brix of 40 or more, the ethyl glucoside content of the 

composition is preferably 10 wt% or more, more preferably 

20 to 90 wt%.  When the composition of the present 10 

invention is a solid, the ethyl glucoside content of the 

composition may be 99.6 wt% or less. 

[0029] 

 In one embodiment, when the composition of the 

present invention is in the form of a solid or in the form 15 

of a liquid having a Brix of 40 or more and contains 

phosphoric acid and/or its salt, the phosphoric acid 

content is preferably 0.15 wt% or more and is also 

preferably 1.3 wt% or less, more preferably 1.27 wt% or 

less.  When the phosphoric acid content is 0.15 wt% or 20 

more, the astringency of ethyl glucoside can be effectively 

reduced.  A phosphoric acid content of 1.3 wt% or less is 

preferred because the acidity is rendered mild.  The 

phosphoric acid content can be measured by HPLC. 

[0030] 25 

 When the composition of the present invention is in 

the form of a liquid having a Brix of 40 or more and 60 or 

less and contains phosphoric acid and/or its salt, the 

phosphoric acid content is 0.15 wt% or more and is also 

preferably 1.3 wt% or less, more preferably 1.27 wt% or 30 

less. 

[0031] 

 When the composition of the present invention is in 

the form of a liquid having a Brix of 40 or more and 75 or 

less and contains phosphoric acid and/or its salt, the 35 
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phosphoric acid content is preferably 0.15 wt% or more and 

is also preferably 1.6 wt% or less, more preferably 1.59 

wt% or less. 

[0032] 

 The ethyl glucoside-containing composition of the 5 

present invention may contain one or more components 

different from the components described above, as long as 

the effect of the present invention is not impaired.  For 

example, the composition may contain one or more additives 

such as flavors, pigments, antioxidants, emulsifiers, 10 

preservatives, quality stabilizers, and excipients.  The 

composition of the present invention may contain a 

sweetener different from glucose.  The composition of the 

present invention may contain water.  In one embodiment, 

when the composition of the present invention is provided 15 

as a beverage, the ethanol content may be less than 1 v/v%.  

When the ethanol content is less than 1 v/v%, the 

astringency from ethyl glucoside can be more reduced. 

[0033] 

 The ethyl glucoside-containing composition of the 20 

present invention may be produced by any method.  Ethyl 

glucoside can be obtained, for example, by reacting glucose 

with ethanol.  The ethyl glucoside-containing composition 

of the present invention can be obtained, for example, by 

mixing a predetermined amount of ethyl glucoside with 25 

components such as the acid and/or its salt.  When the 

ethyl glucoside-containing composition is provided as a 

composition in the form of a liquid, the Brix can be 

adjusted by adjusting the amounts of ethyl glucoside and 

optional components such as glucose, diluting the 30 

composition with water, and concentrating the composition, 

for example. 

[0034] 

 When using the composition of the present invention 

as an ingredient in production of oral compositions, the 35 
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composition of the present invention may be used in any 

oral compositions, but beverages are preferred.  The 

astringency from ethyl glucoside is reduced in the 

composition of the present invention.  Thus, when used as 

an ingredient of a beverage, the composition is less likely 5 

to impart the astringency from ethyl glucoside to the 

beverage. 

 The composition of the present invention may be an 

ethyl glucoside-containing composition for beverages.  In 

one embodiment, the ethyl glucoside-containing composition 10 

of the present invention is particularly suitable as an 

ingredient containing ethyl glucoside for beverages and can 

be used to add ethyl glucoside to beverages. 

[0035] 

 The ethyl glucoside-containing composition of the 15 

present invention can be added to any beverage, such as 

mineral water, carbonated water, near water, or flavored 

water.  The pH of the beverage is preferably 3.0 to 7.0, 

more preferably 3.0 to 6.0, still more preferably 3.0 to 

5.5, yet still more preferably 3.5 to 5.5, particularly 20 

preferably 3.0 to 5.0.  When the beverage has a pH in the 

above range, the astringency from ethyl glucoside is less 

likely to be imparted to the beverage when the ethyl 

glucoside-containing composition of the present invention 

is added thereto. 25 

 The amount of the ethyl glucoside-containing 

composition of the present invention to be added to an oral 

composition such as a beverage may be appropriately set 

according to the type of the oral composition and the 

amount of ethyl glucoside to be contained. 30 

 The ethyl glucoside-containing composition of the 

present invention can be added to an oral composition such 

as a beverage by any method such as premixing the 

composition with a raw material to be used in the oral 

composition or adding the composition at any step in the 35 
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production process of the oral composition. 

[0036] 

 The present invention also encompasses a method of 

reducing the astringency from ethyl glucoside, including: 

adding at least one of an acid or its salt selected from 5 

the group consisting of phosphoric acid, ascorbic acid, 

lactic acid, and their salts to an ethyl glucoside-

containing composition having an ethyl glucoside content of 

0.4 wt% or more. 

 Adding at least one acid and/or its salt selected 10 

from the group consisting of phosphoric acid, ascorbic 

acid, lactic acid, and their salts to an ethyl glucoside-

containing composition having an ethyl glucoside content of 

0.4 wt% or more can reduce the astringency from ethyl 

glucoside in the composition.  At least one acid and/or its 15 

salt selected from the group consisting of phosphoric acid, 

ascorbic acid, lactic acid, and their salts can be used to 

reduce the astringency from ethyl glucoside in an ethyl 

glucoside-containing composition having an ethyl glucoside 

content of 0.4 wt% or more. 20 

 The ethyl glucoside-containing composition, acid 

and/or its salt, and preferred embodiments thereof are as 

described above.  In one embodiment, the ethyl glucoside-

containing composition is preferably in the form of a 

liquid.  In one embodiment, preferably, the acid and/or its 25 

salt is added in an amount that renders the pH of the ethyl 

glucoside-containing composition to 3.0 to 7.0. 

 

EXAMPLES 

[0037] 30 

 Hereinafter, the present invention is more 

specifically described with reference to examples, but the 

present invention is not limited to these examples. 

[0038] 

 In the examples, ethyl glucoside was ethyl-α-D-35 
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glucoside (hereinafter sometimes described as EG).  In the 

examples, glucose was D-glucose.  In the examples, water 

was commercially available mineral water (Suntory Natural 

Mineral Water).  Phosphoric acid was orthophosphoric acid. 

 The pH (25°C) was measured by a desktop pH meter 5 

(product name: pH meter F-51, Horiba, Ltd.). 

 The Brix was measured by, for example, a digital 

refractometer "Rx-5000" (Atago Co., Ltd.). 

 All the samples used in the sensory evaluation 

described below had a Brix of less than 40. 10 

 In the experiments in the examples described herein, 

the Brix of each sample is substantially proportional to 

the EG content (concentration).  For example, when the EG 

content (concentration) is 1.0 wt%, the Brix is about 1.0, 

and when the EG content (concentration) is 2.0 wt%, the 15 

Brix is about 2.0. 

[0039] 

(Test Example 1) 

 EG was dissolved in water by varying the EG content 

(concentration) at 0.2 wt%, 0.3 wt%, 0.4 wt%, 0.5 wt%, and 20 

2.0 wt% to prepare five aqueous solutions as samples for 

sensory evaluation (samples 1-1 to 1-5).  These EG aqueous 

solutions each had a pH of 7.0. 

[0040] 

 Two panelists (panelists A and B) experienced in 25 

sensory evaluation performed sensory evaluation on the 

astringency of the samples prepared.  In the sensory 

evaluation, each panelist tasted the sample (10 mL) in the 

mouth for five seconds, spit out the sample, and evaluated 

the intensity of the astringency (astringent aftertaste).  30 

When evaluating a different sample, each panelist rinsed 

the mouth with water until the taste in the mouth 

disappeared. 

 The astringency intensity was evaluated at nine 

levels with 0.5 increments according to the following 35 
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evaluation criteria (1 to 5 points).  Then, the scores 

given by the panelists were averaged. 

[0041] 

Astringency intensity 

1 point: Not perceived at all 5 

2 points: Slightly perceived 

3 points: Perceived 

4 points: Strongly perceived 

5 points: Very strongly perceived 

[0042] 10 

 For the sensory evaluation, the panelists exchanged 

views in advance, and the astringency intensity of the 

water (free of EG) used in preparation of the samples was 

given 1 point as the standard.  The astringency intensity 

of a 2.0 wt% EG aqueous solution (sample 1-5) (pH 7.0) was 15 

given 5 points. 

 Table 1 shows the results (scores) of the sensory 

evaluation given by the panelists and average scores.  In 

the table, the column A shows scores given by the panelist 

A, and the column B shows scores given by the panelist B. 20 

 The astringency was clearly perceived from the 

samples having an EG content of 0.4 wt% or more. 

[0043] 

[Table 1] 

 25 

[0044] 

(Example 1) 

 EG was dissolved in water to prepare an aqueous 

solution having an EG content (concentration) of 2.0 wt%.  

A B Average

1-1 0.2 1 1 1.00

1-2 0.3 1.5 2 1.75
1-3 0.4 3 3.5 3.25
1-4 0.5 3.5 3.5 3.50
1-5 2.0 5 5 5.00

Sample
EG

(wt%)
Astringency
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Phosphoric acid was added to the 2.0 wt% EG aqueous 

solution (pH 7.0) to adjust the pH to 3.5, 4.0, 4.5, 5.0, 

5.5, or 6.0, whereby samples each containing EG and 

phosphoric acid were obtained.  The samples having a pH 

adjusted to 3.5, 4.0, 4.5, 5.0, 5.5, and 6.0 had a 5 

phosphoric acid concentration of 0.011 wt%, 0.0090 wt%, 

0.0079 wt%, 0.0075 wt%, 0.0073 wt%, and 0.0056 wt%, 

respectively.  The sample having the pH adjusted to 5.5 had 

a Brix of 1.9. 

[0045] 10 

(Examples 2 and 3) 

 Samples each containing EG and lactic acid and having 

a pH of 3.5, 4.0, 4.5, 5.0, 5.5, or 6.0 were prepared as in 

Example 1, except that phosphoric acid was replaced by 

lactic acid (Example 2) or ascorbic acid (Example 3). 15 

[0046] 

(Comparative Example 1) 

 Samples each containing EG and citric acid and having 

a pH of 3.5, 4.0, 4.5, 5.0, 5.5, or 6.0 were prepared as in 

Example 1, except that phosphoric acid was replaced by 20 

citric acid. 

[0047] 

(Sensory evaluation) 

 Two panelists (panelists A and B) experienced in 

sensory evaluation performed sensory evaluation on the 25 

astringency of the samples prepared in Examples 1 to 3 and 

Comparative Example 1 according to the same method and 

criteria as in Test Example 1. 

[0048] 

 Table 2 shows the results (scores) of the sensory 30 

evaluation of the samples by the panelists.  Table 3 shows 

average scores.  Some of the samples to which citric acid 

was added in Comparative Example 1 had higher astringency 

than the 2.0 wt% EG aqueous solution (acid-free EG aqueous 

solution (pH 7.0), astringency intensity: 5 points) taken 35 
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as the reference sample.  The samples having higher 

astringency intensity than the 2.0 wt% EG aqueous solution 

(astringency intensity: 5 points) were scored 5+ points. 

[0049] 

[Table 2] 5 

 

[0050] 

[Table 3] 

 

[0051] 10 

 The results in Examples 1 to 3 show that adding 

phosphoric acid, lactic acid, or ascorbic acid reduced the 

astringency of EG.  Phosphoric acid effectively suppressed 

the astringency in the samples having a pH of 5.5 or less 

(samples having a phosphoric acid concentration of 0.0073 15 

Acid A B A B A B A B A B A B

Example 1 Phosphoric acid 1 1 1 1 1 1.5 2.5 2.5 2.5 3 4.5 4.5

Example 2 Lactic acid 3 3 3 4 3.5 4 4 4 4 4 4.5 5

Example 3 Ascorbic acid 3.5 4 3.5 4 3.5 4 3.5 3 2 3 2 3

Comparative
Example 1

Citric acid 5+ 5+ 5+ 5+ 5+ 5+ 5+ 5+ 5 5 5 5

pH

3.5 4.0 4.5 5.0 5.5 6.0

Acid 3.5 4.0 4.5 5.0 5.5 6.0

Example 1 Phosphoric acid 1.00 1.00 1.25 2.50 2.75 4.50

Example 2 Lactic acid 3.00 3.50 3.75 4.00 4.00 4.75

Example 3 Ascorbic acid 3.75 3.75 3.75 3.25 2.50 2.50

Comparative
Example 1

Citric acid 5.00+ 5.00+ 5.00+ 5.00+ 5.00 5.00

pH酸
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wt% or more).  In Comparative Example 1, the astringency 

was more strongly perceived when the samples contained a 

larger amount of citric acid added and had a lower pH. 

[0052] 

(Test Example 2) 5 

 EG, glucose, and water were mixed to prepare samples 

2-1 to 2-5.  The total ethyl glucoside and glucose content 

(concentration) of the samples 2-1 to 2-5 was 2.0 wt%, and 

the glucose content (wt%) relative to the total ethyl 

glucoside and glucose content was varied.  Also, a glucose-10 

free EG aqueous solution having an EG concentration of 2.0 

wt% was prepared as a sample 2-6. 

 Table 4 shows the ethyl glucoside content (wt%) and 

the glucose content (Glc content (%)) relative to the total 

ethyl glucoside and glucose content of the samples 2-1 to 15 

2-6. 

[0053] 

 Two panelists (panelists A and B) experienced in 

sensory evaluation performed sensory evaluation on the 

astringency of the samples 2-1 to 2-6 according to the same 20 

method and criteria as in Test Example 1. 

 Table 4 shows the results of the sensory evaluation 

of the samples by the panelists and average scores.  The 

astringency was clearly perceived from the samples 2-3 to 

2-5 each having a glucose content (Glc content) of 80 wt% 25 

or less relative to the total ethyl glucoside and glucose 

content. 

[0054] 

[Table 4] 

 30 

2-1 2-2 2-3 2-4 2-5 2-6

0.2 0.35 0.4 0.5 0.6 2.0

90 85 80 75 70 0

A 1 2.5 3 3 3.5 5

B 1 2 3 3.5 3.5 5

Average 1 2.25 3.00 3.25 3.50 5.00

Sample

Glc content (%)

Astringency

EG content (wt%)
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[0055] 

(Examples 4) 

 A 200 mM phosphate buffer was prepared by the 

following method. 

 A sodium dihydrogen phosphate·dihydrate (Kanto 5 

Chemical Co., Inc.) was mixed with water to prepare a 200 

mM sodium dihydrogen phosphate aqueous solution.  A 

disodium phosphate·dodecahydrate (Kanto Chemical Co., Inc.) 

was mixed with water to prepare a 200 mM disodium phosphate 

solution.  The 200 mM sodium dihydrogen phosphate aqueous 10 

solution was mixed with the 200 mM disodium phosphate 

solution, and the pH was adjusted to 5.0.  The resulting 

mixture was used as follows. 

[0056] 

 Maltose (71.4 g) was dissolved in a 40% ethanol 15 

aqueous solution (500 mL).  The resulting solution was 

mixed with a 200 mM phosphate buffer (2.5 mL), water (22.5 

mL), and an enzyme solution (transglucosidase L "Amano", 

Amano Enzyme Inc.) (25 mL).  The solution to which the 

enzyme was added was kept warm in a hot water bath at 50°C 20 

for reaction, whereby ethyl-α-D-glucoside (EG) was 

generated.  After the reaction, the resulting enzymatic 

reaction solution was heated at 85°C for 10 minutes, 

followed by centrifugation at 8000 rpm for 15 minutes.  The 

pH of the centrifuged EG-containing reaction solution was 25 

adjusted to 2.0, 3.0, 4.0, or 5.0 with phosphoric acid, 

followed by concentration in an evaporator to a Brix of 60, 

whereby an EG-containing composition (1) (pH 2.0; 

phosphoric acid content: 4.55 wt%), an EG-containing 

composition (2) (pH 3.0; phosphoric acid content: 1.27 30 

wt%), an EG-containing composition (3) (pH 4.0; phosphoric 

acid content:0.95 wt%), and an EG-containing composition 

(4) (pH 5.0; phosphoric acid content: 0.55 wt%) were 

obtained.  The ratio of ethyl glucoside to glucose in each 

of the EG-containing compositions (1) to (4) was as 35 
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follows: EG:glucose (weight ratio) = 1:2.1 (the glucose 

content relative to the total ethyl glucoside and glucose 

content: 67.7 wt%).  The phosphoric acid content, EG 

content, and glucose content were measured by high 

performance liquid chromatography (HPLC).  The EG content 5 

and the glucose content, and the phosphoric acid content 

were measured under the following measurement conditions. 

[0057] 

Measurement of the EG content and the glucose content 

(Device) 10 

High performance liquid chromatography: LC-2030C (Shimadzu 

Corporation) 

Corona detector: CORONA Ultra (Thermo Fisher Scientific 

K.K.) 

(Measurement conditions) 15 

Column: COSMOSIL HILIC (Nacalai Tesque, Inc., inner 

diameter: 4.6 mm; length: 150 mm) 

Mobile phase (A): water 

Mobile phase (B): acetonitrile 

Flow rate: 0.5 mL/min 20 

Bconc.: 80% 

Oven temperature: 40°C 

[0058] 

Measurement of phosphoric acid content 

(Device) 25 

 A set of HPLC available from Shimadzu Corporation was 

used as a device for analysis by high performance liquid 

chromatography. 

(Measurement conditions) 

Column: SHIM-PACK SCR-102H (8 mmL ID, 300 mL) (Shimadzu GLC 30 

Ltd.) 

Detector: electrical conductivity detector CDD-6A 

Eluent: 

Solution A: p-toluenesulfonic acid aqueous solution (p-

toluenesulfonic acid 0.951 g/water 1 L) 35 
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Solution B: Tris buffer containing p-toluenesulfonic acid 

Flow rate: 0.8 mL/min (both the solution A and the solution 

B) 

Analysis time: 38 min 

Column oven temperature: 40°C 5 

 The absolute calibration curve method was used for 

quantification. 

 The solution A (p-toluenesulfonic acid aqueous 

solution) was prepared by dissolving p-toluenesulfonic acid 

(0.951 g) in water (1 L).  The solution B (Tris buffer 10 

containing p-toluenesulfonic acid) was prepared by 

dissolving p-toluenesulfonic acid (0.951 g), Bis-Tris 

(4.185 g), and EDTA (0.029 g) in water 1 L. 

[0059] 

 The EG-containing compositions (1) to (4) were 15 

diluted with water to obtain samples 1 to 4.  The samples 1 

to 4 were EG-containing compositions containing EG, 

glucose, and phosphoric acid (each having an EG 

concentration of 2.5 wt% and a glucose concentration of 5.8 

wt%).  Tables 5 and 6 show the pH of the samples 1 to 4. 20 

[0060] 

(Comparative Example 2) 

 A 200 mM citric acid buffer was prepared by the 

following method. 

 A trisodium citrate·dihydrate (FUJIFILM Wako Pure 25 

Chemical Corporation) was mixed with water to prepare a 200 

mM trisodium citrate aqueous solution.  Citric acid 

(FUJIFILM Wako Pure Chemical Corporation) was mixed with 

water to prepare a 200 mM citric acid aqueous solution.  

The 200 mM trisodium citrate aqueous solution was mixed 30 

with the 200 mM citric acid aqueous solution, and the pH 

was adjusted to 5.0.  The resulting mixture was used as 

follows. 

[0061] 

 Samples 1' to 4' were prepared as in Example 4, 35 
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except that the 200 mM phosphate buffer was replaced by the 

200 mM citric acid buffer and that the pH was adjusted with 

citric acid instead of phosphoric acid.  The samples 1' to 

4' were EG-containing compositions containing EG, glucose, 

and citric acid (each having a EG concentration of 2.5 wt% 5 

and a glucose concentration of 5.8 wt%).  Tables 5 and 6 

show the pH of the samples 1' to 4'. 

[0062] 

(Sensory evaluation) 

 Two panelists (panelists A and B) experienced in 10 

sensory evaluation performed sensory evaluation on the 

astringency and acidity of samples 1 to 4 and samples 1' to 

4'.  In the sensory evaluation, each panelist tasted the 

sample (10 mL) in the mouth for five seconds, spit out the 

sample, and evaluated the intensity of the astringency 15 

(astringent aftertaste).  When evaluating a different 

sample, each panelist rinsed the mouth with water until the 

taste in the mouth disappeared.  The astringency intensity 

was evaluated according to the same evaluation criteria as 

those for Test Example 1 (astringency intensity of water: 20 

1; astringency intensity of 2.0 wt% EG aqueous solution: 

5).  The acidity intensity was evaluated at nine levels 

with 0.5 increments according to the following evaluation 

criteria (1 to 5 points).  Then, the scores given by the 

panelists were averaged. 25 

[0063] 

Acidity intensity 

1 point: Not perceived at all 

2 points: Slightly perceived 

3 points: Perceived 30 

4 points: Strongly perceived 

5 points: Very strongly perceived 

[0064] 

 For the sensory evaluation, the panelists exchanged 

views in advance, and the acidity of the water (free of EG 35 
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and glucose) used in preparation of the samples was given 1 

point as the standard of the acidity.  The acidity 

intensity of the sample 1' (pH 3.0) was given 5 points. 

 Tables 5 and 6 show the results of the sensory 

evaluation (scores given by the panelists and average 5 

scores).  Table 5 shows the evaluation results of the 

astringency, and Table 6 shows the evaluation results of 

the acidity. 

[0065] 

[Table 5] 10 

 
[0066] 

[Table 6] 

 

[0067] 15 

 The presence of phosphoric acid in the ethyl 

glucoside-containing composition was found to effectively 

A B Average

1 2.0 1.5 1 1.25

2 3.0 1.5 1 1.25

3 4.0 1.5 1 1.25

4 5.0 1.5 1 1.25

1’ 2.0 4.5 4 4.25

2’ 3.0 4.5 4 4.25

3’ 4.0 4 3.5 3.75

4’ 5.0 3.5 3.5 3.5

Sample
Astringency

Phosphoric
acid

pH

Example 4

Comparative
Example 2

Citric acid

Acid

A B Average

1 2.0 4.5 4 4.25

2 3.0 2 1.5 1.75

3 4.0 1.5 1 1.25

4 5.0 1.5 1 1.25

1’ 2.0 5 5 5.00
2’ 3.0 4.5 4.5 4.50
3’ 4.0 3.5 3 3.25
4’ 5.0 2 2.5 2.25

pHSample
Acidity

Citric acid

Example 4

Comparative
Example 2

Acid

Phosphoric
acid
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reduce the astringency from ethyl glucoside.  In contrast, 

the astringency tended to be more strongly perceived when 

citric acid was added than when citric acid was not added.  

The samples containing phosphoric acid also had a lower 

acidity than the samples containing citric acid. 5 

[0068] 

(Examples 5 and Comparative Example 3) 

 EG was dissolved in water to prepare an aqueous 

solution having an EG content of 5.0 wt%.  The 5.0 wt% EG 

aqueous solution (pH 7.0) was regarded as a sample of 10 

Comparative Example 3.  Phosphoric acid was added to the 

5.0 wt% EG aqueous solution to adjust the pH to 4.0, 

whereby a sample of Example 5 containing EG and phosphoric 

acid was obtained. 

[0069] 15 

(Sensory evaluation) 

 The astringency of the samples of Example 5 and 

Comparative Example 3 were sensory evaluated.  In this 

evaluation, the astringency intensity of the water (free of 

EG) used in preparation of the samples was given 1 point 20 

and the astringency intensity of the sample (5.0 wt% EG 

aqueous solution) of Comparative Example 3 was given 5 

points.  Other than that, two panelists (panelists A and B) 

experienced in sensory evaluation performed sensory 

evaluation according to the same method and evaluation 25 

criteria as in Test Example 1.  Table 7 shows the results.  

The astringency from EG was suppressed in the sample 

containing phosphoric acid in Example 5. 

[0070] 

[Table 7] 30 
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[0071] 

(Example 6) 

 The centrifuged reaction solution containing EG 

obtained in the process of Example 4 was concentrated in an 5 

evaporator to a Brix of 60 without the pH being adjusted 

with phosphoric acid, whereby an EG-containing composition 

(5) was obtained. 

 The EG-containing composition (5) was diluted with 

water to an EG concentration of 2.5 wt%, and phosphoric 10 

acid or sodium phosphate was added thereto, whereby samples 

5, 6, and 7 having the pH adjusted to 6.0, 7.0, and 8.0, 

respectively, were obtained. 

[0072] 

(Comparative Example 4) 15 

 The centrifuged reaction solution containing EG 

obtained in the process of Comparative Example 2 was 

concentrated in an evaporator to a Brix of 60 without the 

pH being adjusted with citric acid, whereby an EG-

containing composition (6) was obtained. 20 

 The EG-containing composition (6) was diluted with 

water to an EG concentration of 2.5 wt%, and citric acid or 

sodium citrate was added thereto, whereby samples 5' and 6' 

having the pH adjusted to 6.0 and 7.0, respectively, were 

obtained. 25 

 A sample having a pH adjusted to 8.0 could not be 

prepared. 

[0073] 

(Sensory evaluation) 

 Two panelists (panelists A and B) experienced in 30 

A B Average

Example 5 4.0 3 3.5 3.25

Comparative
Example 3

7.0 5 5 5.00

pH
Astringency
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sensory evaluation performed sensory evaluation on the 

astringency of the samples 5 to 7 and the samples 5' and 

6'.  In the sensory evaluation, each panelist tasted the 

sample (10 mL) in the mouth for five seconds, spit out the 

sample, and evaluated the intensity of the astringency 5 

(astringent aftertaste).  When evaluating a different 

sample, each panelist rinsed the mouth with water until the 

taste in the mouth disappeared.  The astringency intensity 

was evaluated according to the same evaluation criteria as 

in Test Example 1 (astringency intensity of water: 1.00; 10 

astringency intensity of 2.0 wt% EG aqueous solution: 

5.00).  Then, the scores given by the panelists were 

averaged. 

[0074] 

[Table 8] 15 

 
[0075] 

 The samples 5 to 7 having a pH of 6.0 to 8.0 also 

showed that the astringency from ethyl glucoside was 

effectively reduced when the ethyl glucoside-containing 20 

compositions contained phosphoric acid.  The saltiness and 

umami were perceived from the samples having a pH of 7.0 or 

8.0, and the saltiness and umami were highly expressed in 

the samples having a pH of 8.0.  The saltiness and umami 

are preferably not so strong.  Thus, in this perspective, 25 

the pH of the ethyl glucoside-containing composition is 

preferably 7.0 or less. 

A B Average

5 6.0 1.50 1.00 1.25 －

6 7.0 1.50 1.00 1.25
Slight saltiness and

umami

7 8.0 1.50 1.50 1.50
High expression of

saltiness and umami

5’ 6.0 3.50 3.50 3.50 －

6’ 7.0 3.50 3.50 3.50 －

－

Example 6
Phosphoric

acid

Comparative
Example 4

Citric acid

pH not adjustable to 8.0

CommentAcid Sample pH
Astringency
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[0076] 

(Example 7) 

 The following test was performed to examine a 

suitable upper limit pH of the beverages having a Brix of 

less than 40. 5 

 A phosphate buffer, EG, and water were mixed to 

prepare a sample having a pH adjusted to 7.0, a phosphate 

buffer concentration of 2 mM, and an EG content 

(concentration) of 1.0 wt%.  This sample was regarded as a 

sample 8.  Disodium phosphate was added to the sample 8, 10 

whereby samples 9, 10, and 11 having a pH adjusted to 7.5, 

8.0, and 8.5, respectively, were prepared. 

[0077] 

(Sensory evaluation) 

 Two panelists (panelists A and B) experienced in 15 

sensory evaluation performed sensory evaluation on the 

astringency of samples 8 to 11.  In the sensory evaluation, 

each panelist tasted the sample (10 mL) in the mouth for 

five seconds, spit out the sample, and evaluated the 

intensity of the astringency (astringent aftertaste).  When 20 

evaluating a different sample, each panelist rinsed the 

mouth with water until the taste in the mouth disappeared.  

The astringency intensity was evaluated according to the 

same evaluation criteria as in Test Example 1 (astringency 

intensity of water: 1.00; astringency intensity of 2.0 wt% 25 

EG aqueous solution: 5.00).  Then, the scores given by the 

panelists were averaged. 

[0078] 

 Other tastes (saltiness and umami) of the samples 8 

to 11 were also sensory evaluated while the astringency was 30 

evaluated.  The intensity of the other tastes was evaluated 

at nine levels with 0.5 increments according to the 

following evaluation criteria (1 to 5 points).  Then, the 

scores given by the panelists were averaged. 

[0079] 35 
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Intensity of the other tastes 

1.00 point: Not perceived at all 

2.00 points: Slightly perceived 

3.00 points: Perceived 

4.00 points: Strongly perceived 5 

5.00 points: Very strongly perceived 

[0080] 

 For the sensory evaluation, the panelists exchanged 

views in advance, and the intensity of the other tastes of 

the water (free of EG and glucose) used in preparation of 10 

the samples was given 1.00 point as the standard of the 

other tastes.  The intensity of the other tastes to a 

degree that makes the original taste of the beverage 

completely unperceivable was given 5.00 points. 

 Table 9 shows the results of the sensory evaluation 15 

(scores given by the panelists and average scores). 

[0081] 

[Table 9] 

 
[0082] 20 

 The other tastes are perceived from the beverages 

having a Brix of less than 40 when the pH is more than 7.0.  

The saltiness and umami are preferably not so intense.  

Thus, in this perspective, the pH of the beverage is 

preferably 7.0 or less.  The pH may be more than 7.0 in the 25 

case of beverages for which the perception of saltiness or 

umami does not pose a problem or for which the perception 

of saltiness or umami is preferred. 

[0083] 

(Examination of suitable phosphoric acid concentration 30 

range in beverages having a Brix of less than 40) 

 The results in Example 1 show that phosphoric acid 

A B Average A B Average

8 2 mM 1.0 7.0 2.00 2.00 2.00 1.00 1.00 1.00

9 2 mM 1.0 7.5 1.50 2.00 1.75 2.00 3.00 2.50

10 2 mM 1.0 8.0 1.50 1.00 1.25 3.50 4.00 3.75

11 2 mM 1.0 8.5 1.00 1.00 1.00 4.50 5.00 4.75

Other tastes (saltiness and umami)

Example 7

Sample
Phosphate buffer

concentration
EG content

(wt%)
pH

Astringency
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effectively suppressed the astringency in the samples 

having a pH of 5.5 or less.  The sample having a pH of 5.5 

had a phosphoric acid concentration of 0.0073 wt% and a 

Brix of 1.9.  The results show that the phosphoric acid 

concentration is preferably 0.0073 wt% or more in the 5 

beverages having a Brix of less than 40 because the 

astringency can be effectively suppressed. 

[0084] 

(Examples 8 to 11) 

 The astringency of the beverages having a Brix of 10 

less than 40 and a pH of 7.0 were evaluated by changing the 

phosphate buffer concentration and the EG concentration.  

At the same time, a preferred upper limit of the phosphoric 

acid concentration was examined. 

 A phosphate buffer, EG, and water were mixed to 15 

prepare samples 12 to 31 each having a phosphate buffer 

concentration of 0 mM, 1.0 mM, 2.0 mM, 3.0 mM, or 5.0 mM 

and an EG content (concentration) of 0.5 wt%, 1.0 wt%, 1.5 

wt%, or 2.0 wt%. 

 The pH of each sample was adjusted to 7.0 by adding 20 

disodium phosphate. 

 The EG content (concentration) was 0.5 wt% in Example 

8, 1.0 wt% in Example 9, 1.5 wt% in Example 10, and 2.0 wt% 

in Example 11. 

[0085] 25 

(Sensory evaluation) 

 Two panelists (panelists A and B) experienced in 

sensory evaluation performed sensory evaluation on the 

astringency of the samples 12 to 31.  In the sensory 

evaluation, each panelist tasted the sample (10 mL) in the 30 

mouth for five seconds, spit out the sample, and evaluated 

the intensity of the astringency (astringent aftertaste).  

When evaluating a different sample, each panelist rinsed 

the mouth with water until the taste in the mouth 

disappeared. 35 
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 Each example was evaluated, taking the astringency 

intensity of water as 1 and taking the astringency 

intensity of each of the samples 12, 17, 22 and 27 each 

having a phosphoric acid concentration of 0 wt% and a 

corresponding EG content as 5.00.  In other words, the 5 

standard of the astringency intensity (5.00) varies among 

Examples 8 to 11. 

 Then, the scores given by the panelists were 

averaged. 

 Tables 10 to 13 show the results of the sensory 10 

evaluation (scores given by the panelists and average 

scores). 

[0086] 

[Table 10] 

 15 

[0087] 

[Table 11] 

 
[0088] 

[Table 12] 20 

A B Average

12 0 mM 0 0.5 5.00 5.00 5.00

13 1.0 mM 0.060 0.5 2.50 2.50 2.50

14 2.0 mM 0.12 0.5 3.00 2.50 2.75

15 3.0 mM 0.18 0.5 3.00 3.00 3.00

16 5.0 mM 0.30 0.5 4.00 4.50 4.25

Example 8

Astringency
Sample

Phosphate buffer
concentration

Phosphoric acid
concentration

(wt%)

EG content
(wt%)

A B Average

17 0 mM 0 1.0 5.00 5.00 5.00

18 1.0 mM 0.060 1.0 2.00 2.00 2.00

19 2.0 mM 0.12 1.0 2.50 2.50 2.50

20 3.0 mM 0.18 1.0 3.00 2.50 2.75

21 5.0 mM 0.30 1.0 4.00 4.50 4.25

Astringency

Example 9

EG content
(wt%)

Sample
Phosphate buffer

concentration

Phosphoric acid
concentration

(wt%)
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[0089] 

[Table 13] 

 
[0090] 5 

 The results in Examples 8 to 11 confirmed that the 

astringency from EG was suppressed in the beverages having 

a Brix of less than 40 and a pH of 7.0 and differing in EG 

content and phosphoric acid concentration. 

 The results also show that an increase in the 10 

phosphoric acid concentration results in an increase in the 

astringency derived from phosphoric acid.  The results show 

that the astringency was effectively suppressed in the 

samples having a phosphoric acid concentration of 0.30 wt% 

or less.  The results show that the phosphoric acid 15 

concentration is preferably 0.30 wt% or less in the 

beverages having a Brix of less than 40 because the 

astringency can be effectively suppressed in such samples. 

[0091] 

(Examination of suitable phosphoric acid concentration 20 

range in compositions in the form of a liquid having a Brix 

of 40 or more) 

 The results in Example 1 show that phosphoric acid 

A B Average

22 0 mM 0 1.5 5.00 5.00 5.00

23 1.0 mM 0.060 1.5 1.50 2.00 1.75

24 2.0 mM 0.12 1.5 2.50 2.50 2.50

25 3.0 mM 0.18 1.5 3.00 2.50 2.75

26 5.0 mM 0.30 1.5 4.50 4.50 4.50

Example 10

Sample
Phosphate buffer

concentration

Phosphoric acid
concentration

(wt%)

EG content
(wt%)

Astringency

A B Average

27 0 mM 0 2.0 5.00 5.00 5.00

28 1.0 mM 0.060 2.0 1.50 1.50 1.50

29 2.0 mM 0.12 2.0 2.00 2.00 2.00

30 3.0 mM 0.18 2.0 2.50 2.50 2.50

31 5.0 mM 0.30 2.0 4.50 4.50 4.50

Astringency

Example 11

Sample
Phosphate buffer

concentration

Phosphoric acid
concentration

(wt%)

EG content
(wt%)



34 

effectively suppressed the astringency in the samples 

having a pH of 5.5 or less.  The sample having a pH of 5.5 

had a phosphoric acid concentration of 0.0073 wt% and a 

Brix of 1.9. 

 When a sample having a Brix of 1.9 is concentrated to 5 

provide a sample having a Brix of 40, the phosphoric acid 

concentration increases by 21-fold, so that the phosphoric 

acid concentration of the sample having a Brix of 40 is 

0.15 wt%.  In other words, the phosphoric acid 

concentration is preferably 0.15 wt% or more in the samples 10 

having a Brix of 40 in order to effectively suppress the 

astringency.  The lower limit of a preferred phosphoric 

acid concentration is higher in the samples having a Brix 

of more than 40.  Thus, the phosphoric acid concentration 

is preferably 0.15 wt% or more in the samples having a Brix 15 

of 40 or more. 

[0092] 

 The results in Example 4 show that the acidity was 

suppressed in the samples containing phosphoric acid when 

the pH was 3.0 or more.  The phosphoric acid concentration 20 

of the sample having a pH of 3.0 was 1.27 wt%. 

 The samples used in Example 4 had a Brix of 60.  In 

other words, the phosphoric acid concentration is 

preferably 1.27 wt% or less in the samples having a Brix of 

60 in order to suppress the acidity.  The upper limit of a 25 

preferred phosphoric acid concentration is lower in the 

samples having a Brix less than 60.  Thus, the acidity can 

be suppressed when the phosphoric acid concentration is 

1.27 wt% or less in the samples having a Brix of 40 or more 

and 60 or less.  30 
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CLAIMS 

 

 Claim 1. An ethyl glucoside-containing composition 

comprising: 

 ethyl glucoside; and 5 

 at least one of an acid or its salt selected from the 

group consisting of phosphoric acid, ascorbic acid, lactic 

acid, and their salts, 

 wherein the composition has an ethyl glucoside 

content of 0.4 wt% or more. 10 

 

 Claim 2. The composition according to claim 1, 

 wherein the composition is in the form of a liquid 

having a pH of 3.0 to 7.0. 

 15 

 Claim 3. The composition according to claim 1 or 2, 

 wherein the at least one of an acid or its salt is at 

least one of phosphoric acid or its salt. 

 

 Claim 4. The composition according to claim 3, 20 

 wherein the composition has a phosphoric acid content 

of 0.0070 wt% or more and 1.3 wt% or less. 

 

 Claim 5. The composition according to any one of 

claims 1 to 4, further comprising glucose. 25 

 

 Claim 6. The composition according to claim 5, 

 wherein the composition has a glucose content of 80 

wt% or less relative to a total ethyl glucoside and glucose 

content. 30 

 

 Claim 7. The composition according to any one of 

claims 1 to 6, 

 wherein the composition is in the form of a liquid 

having a Brix of 40 or more. 35 



36 

 

 Claim 8. The composition according to any one of 

claims 1 to 6, 

 wherein the composition is a beverage having a Brix 

of less than 40. 5 

 

 Claim 9. A method of reducing astringency from ethyl 

glucoside, comprising: 

 adding at least one of an acid or its salt selected 

from the group consisting of phosphoric acid, ascorbic 10 

acid, lactic acid, and their salts to an ethyl glucoside-

containing composition having an ethyl glucoside content of 

0.4 wt% or more.  




