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DESCRIPTION
LINALOOL-CONTAINING COLORLESS TRANSPARENT DRINK

TECHNICAL FIELD
[0001] The present invention relates to linalool-containing colorless transparent beverages
and a method related thereto.
BACKGROUND ART
[0002] Inrecent years, flavored water has gained popularity against the backdrop of the rise
in consumers’ health consciousness and natural preference. Flavored water is a beverage
produced by adding ingredients such as sweetener, flavorant, essence, and/or fruit juice to
water such as mineral water (including natural mineral water), and is a beverage with a
water-like appearance, also called “near-water”. Those beverages like flavored water,
which are colorless and transparent but have a flavor of fruit or the like as well as sweetness
and sourness, generally have such a clean taste that one can drink them as an alternative to
water, and are characterized by being as easy as or easier to drink than water. In many
cases, people do not drink down a supplied amount of flavored water in one gulp but sip it
little by little over a long period of time. In such a case, flavored water is provided while
being cooled to low temperatures, but may warm up to room temperature before it is drunk
up, and even then some people continue to drink the rest of such warmed flavored water.
[0003] Linalool is a component found in essential oils of various plants. PTL 1 discloses a
fruit-flavored beverage comprising linalool. PTL 2 discloses a beer-flavored effervescent
beverage comprising linalool.
CITATION LIST
PATENT LITERATURES
[0004] PTL 1: International Patent Publication No. WO 2015/156282

PTL 2: Japanese Patent Application Publication No. JP 2013-42675
SUMMARY OF INVENTION
TECHNICAL PROBLEM
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[0005] Colorless transparent beverages like flavored water, due to their nature, have various
restrictions on the types and amounts of ingredients added.  First, the amount of fruit juice
added is significantly restricted for the purpose of ensuring the maintenance of the colorless
transparent nature of such beverages. Further, there is a demand from customers that
colorless transparent beverages should have such a clean taste that one can drink them as an
alternative to water, and thus, it is required to diminish the total flavor, including sweetness
and sourness, of those colorless transparent beverages.

[0006] The present inventors found that when a small amount of linalool is used in a
relatively less sour, colorless transparent beverage, this component can enhance the depth and
breadth of taste of the beverage. However, the inventors also found that when linalool is
used in a beverage, the beverage deteriorates in sharpness of aftertaste, and astringency is
also imparted to the beverage. In other words, it was found that it is particularly when
linalool and an acidulant are used in combination that a beverage deteriorates in sharpness of
aftertaste. Moreover, it was revealed that when the temperature of a beverage rises to
around ordinary or room temperature, the beverage becomes more likely to deteriorate in
sharpness of aftertaste and take on an astringent taste.

[0007] As mentioned above, there has been a problem where using an acidulant and linalool
in combination causes the aftertaste of a beverage to be less sharp, and this problem has been
demanded to be resolved. An object of the present invention is to enhance the sharpness of
aftertaste of a colorless transparent beverage comprising an acidulant and linalool. Another
object of this invention is to decrease the astringency of a colorless transparent beverage
comprising an acidulant and linalool.

SOLUTION TO PROBLEM

[0008] The present inventors have made various studies, and as a result found that it is
helpful to add at least one selected from the group consisting of benzaldehyde, methyl
salicylate, and B-damascenone to a colorless transparent beverage comprising an acidulant
and linalool. Thus, the inventors have completed the present invention.

[0009] More specifically, the present invention is directed, but not limited, to the following.



[1] A beverage comprising:

100 to 5000 ppb of linalool,

at least one selected from the group consisting of benzaldehyde, methyl salicylate,
and B-damascenone, and

an acidulant,

wherein the beverage satisfies the following requirements (i) to (iv):

(i) an absorbance at a wavelength of 660 nm of 0.06 or less,

(i) a AE (color difference) value of 3.5 or less relative to pure water,

(iii) aBrix of 1 to 10, and

(iv) an acidity of 0.020 to 0.300 g/100 g.
[2] The beverage as set forth in [1], wherein the beverage has a methyl salicylate content
(a) of 5 to 500 ppb, and a weight ratio of the methyl salicylate content (a) to the linalool
content (b) (a/b ratio) of 0.01 to 1.0.
[3] The beverage as set forth in [1] or [2], wherein the beverage has a benzaldehyde content
(c) of 5 to 300 ppb, and a weight ratio of the benzaldehyde content (¢) to the linalool content
(b) (c¢/b ratio) of 0.001 to 0.8.
[4] The beverage as set forth in any one of [1] to [3], wherein the beverage has a [3-
damascenone content (d) of 1 to 100 ppb, and a weight ratio of the B-damascenone content
(d) to the linalool content (b) (d/b ratio) of 0.0002 to 0.2.
[S] A beverage comprising:

100 to 5000 ppb of linalool,

at least one selected from the group consisting of benzaldehyde, methyl salicylate,
and B-damascenone, and

an acidulant

wherein the beverage satisfies the following requirements (i) to (v):

(i) an absorbance at a wavelength of 660 nm of 0.06 or less,

(1) a AE (color difference) value of 3.5 or less relative to pure water,

(iii) aBrix of 1 to 10,
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(iv) an acidity of 0.020 to 0.300 g/100 g, and

(v) amethyl salicylate content (a) of 5 to 500 ppb, and a weight ratio of the methyl
salicylate content (a) to the linalool content (b) (a/b ratio) of 0.01 to 1.0;

a benzaldehyde content (c) of 5 to 300 ppb, and a weight ratio of the benzaldehyde
content (c) to the linalool content (b) (c¢/b ratio) of 0.001 to 0.8; or

a f-damascenone content (d) of 1 to 100 ppb, and a weight ratio of the -
damascenone content (d) to the linalool content (b) (d/b ratio) of 0.0002 to 0.2.
[6] The beverage as set forth in any one of [1] to [5], wherein the beverage further
comprises 1 ppb or more of 1-hexanol and/or cis-3-hexenol.
[7] The beverage as set forth in any one of [1] to [6], wherein the beverage has a tea flavor.
[8] The beverage as set forth in ény one of [1] to [7], wherein the beverage has a tannin
content of 150 ppm or less.
[91 A method for producing a beverage comprising 100 to 5000 ppb of linalool and an
acidulant, the beverage satisfying the following requirements (i) to (iv):

(i) anabsorbance at a wavelength of 660 nm of 0.06 or less,

(i) a AE (color difference) value of 3.5 or less relative to pure water,

(ii1)) aBrix of 1 to 10, and

(iv) an acidity of 0.020 to 0.300 g/100 g,

the method comprising the step of adding an ingredient to the beverage so as to
ensure that the beverage contains at least one selected from the group consisting of
benzaldehyde, methyl salicylate, and f-damascenone, and

the method further comprising any one or more of the steps of:

adjusting a methyl salicylate content (a) in the beverage to be in the range of 5 to
500 ppb, and a weight ratio of the methyl salicylate content (a) to the linalool content (b) (a/b
ratio) in the beverage to be in the range of 0.01 to 1.0;

adjusting a benzaldehyde content (c) in the beverage to be in the range of 5 to 300
ppb, and a weight ratio of the benzaldehyde content (c) to the linalool content (b) (c¢/b ratio)

in the beverage to be in the range of 0.001 to 0.8; or
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adjusting a B-damascenone content (d) in the beverage to be in the range of 1 to 100
ppb, and a weight ratio of the B-damascenone content (d) to the linalool content (b) (d/b ratio)
in the beverage to be in the range of 0.0002 to 0.2.

ADVANTAGEOUS EFFECT OF INVENTION

[0010] The present invention can enhance the sharpness of aftertaste of a colorless
transparent beverage comprising an acidulant and linalool. To be specific, this invention
can enhance the decreased sharpness of aftertaste of a beverage caused by combined use of
an acidulant and linalool.  Also, this invention can decrease the astringency of the beverage.
These effects can be achieved without using large amounts of carbohydrate and/or fruit juice.
Further, these effects can be obtéined even when the temperature of a beverage rises to
around ordinary or room temperature.

[0011] As referred to herein, the “sharpness of aftertaste” refers to the state of being
freshened up with no unpleasant taste lingering after a beverage is swallowed.

[0012] Further, as referred to herein, the ordinary or room temperature can be, but is not
limited to, a temperature of 1 to 35°C, preferably 15 to 30°C, for example 23°C.
DESCRIPTION OF EMBODIMENTS

[0013] The following provides descriptions of the beverage of the present invention and a
method related thereto.

[0014] Unless otherwise specified, “ppm” and “ppb” as used herein refer to ppm and ppb
by weight/volume (w/v).

[0015] (Linalool)

The origin of linalool contained in the beverage of the present invention is nét
limited. Linalool can be derived from natural ingredients such as plants or can be a
synthetic product.

[0016] The beverage of the present invention comprises linalool at a concentration of 100 to
5000 ppb, preferably 150 to 4500 ppb, more preferably 150 to 1000 ppb, yet more preferably
150 to 600 ppb.  Or the beverage of this invention comprises linalool at a concentration of

100 to 4000 ppb, 100 to 3000 ppb, 100 to 2000 ppb, or 100 to 1000 ppb.
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[0017] If the linalool content falls below 100 ppb, the effect to enhance the sharpness of
aftertaste is not exhibited prominently since the sharpness of aftertaste of a beverage is not
too bad in the first place. On the other hand, if the linalool content exceeds 5000 ppb, the
problems with sharpness of aftertaste and astringency become too severe.

[0018] (Benzaldehyde, methyl salicylate, f-damascenone)

The beverage of the present invention comprises at least one selected from the group
consisting of benzaldehyde, methyl salicylate, and f-damascenone. In particﬁlar, itis
preferred that the beverage of this invention comprise two or more of them, since the
sharpness of aftertaste of the beverage is further enhanced. To be specific, the beverage of
this invention can comprise benzaldehyde and methyl salicylate, or benzaldehyde and -
damascenone, or methyl salicylate and B-damascenone, or all of these three compounds.

The contents of benzaldehyde, methyl salicylate, and f-damascenone in the beverage of this
invention are not particularly limited as long as they can enhance sharpness of aftertaste and
astringency.

[0019] The content of methyl salicylate in the beverage of the present invention is in the
range of preferably 5 to 500 ppb, more preferably 5 to 400 ppb, yet more preferably 10 to 300
ppb, still more preferably 15 to 200 ppb.

[0020] The weight ratio of the methyl salicylate content (a) to the linalool content (b) (a/b
ratio) in the beverage of the present invention is in the range of preferably 0.01 to 1.0, more
preferably 0.01 to 0.80, yet more preferably 0.01 to 0.60, still more preferably 0.01 to 0.40.
[0021] The content of benzaldehyde in the beverage of the present invention is in the range
of preferably 5 to 300 ppb, more preferably 5 to 250 ppb, yet more preferably 5 to 200 ppb.
[0022] The weight ratio of the benzaldehyde content (c) to the linalool content (b) (c/b
ratio) in the beverage of the present invention is in the range of preferably 0.001 to 1.0, more
preferably 0.001 to 0.8, yet more preferably 0.001 to 0.6, still more preferably 0.001 to 0.4.
[0023] The B-damascenone content (d) in the beverage of the present invention is in the
range of preferably 1 to 100 ppb, more preferably 1 to 80 ppb.

[0024] The weight ratio of the f-damascenone content (d) to the linalool content (b) (d/b
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ratio) in the beverage of the present invention is in the range of preferably 0.0002 to 0.2,
more preferably 0.001 to 0.2, yet more preferably 0.001 to 0.1.

[0025] The origins of benzaldehyde, methyl salicylate, and B-damascenone used in the
present invention are not limited. These compounds can be derived from natural ingredients
such as plants or can be synthetic products.

[0026] (1-Hexanol, cis-3-hexenol)

The beverage of the present invention is preferred to further comprise 1-hexanol
and/or cis-3-hexenol at a concentration of 1 ppb or more. The aforementioned content
means the total content of 1-hexanol and cis-3-hexenol. For the sake of confirmation, the
beverage of this invention can comprise either one or both of 1-hexanol and.cis-?)—hexenol.
[0027] The content of 1-hexanol in the beverage of the present invention is in the range of
preferably 5 to 200 ppb, more preferably 5 to 150 ppb. The content of cis-3-hexenol in the
beverage of this invention is in the range of preferably 10 to 1000 ppb, more preferably 20 to
900 ppb.

[0028] The origins of 1-hexanol and cis-3-hexenol used in the present invention are not
limited. These compounds can be derived from natural ingredients such as plants or can be
synthetic products.

[0029] (Quantitative measurement of ingredients in beverage)

In relation to the present invention, the contents or concentrations of linalool,
benzaldehyde, methyl salicylate, B-damascenone, 1-hexanol, and cis-3-hexenol in a beverage
(sample solution) are, unless otherwise specified, measured using a GC/MS analyzer by
following the procedure described below.

[0030] Five grams of a sample solution is measured out in a vial (with a volume of 20 mL),
and 1.5 g of NaCl is added. Then, solid phase microextraction is performed with SPME
(DVB/CAR/PDMS) assemblies produced by Supelco to extract the aforementioned
components present in the gas phase at 40°C for 20 minutes.  After the components of
interest, including linalool, are extracted, they are analyzed by GC/MS. Quantitative values

are determined by the standard addition method. The conditions for GC/MS analysis are as



follows.
System:

GC: GC7890B, produced by Agilent Technologies

MS: 5977A, produced by Agilent Technologies
Column: Inert Cap Pure-WAX, 30 mx0.25 mm i.d., df = 0.25 um
Quantitative ions:

Linalool, m/z = 93

Methyl salicylate, m/z = 120

Benzaldehyde, m/z = 106

-Damascenone, m/z = 121

1-Hexanol, m/z = 56

cis-3-Hexenol, m/z = 67
Temperature conditions: 40°C (5 min.) => 10°C/min. => 260°C
Carrier gas flow rate: He at 1.2 mL/min.

Inlet temperature: 250°C

Interface temperature: 250°C

Ion source temperature: 230°C

[0031] (Colorless transparent beverage)

The beverage of the present invention is colorless. The colorless appearance of the
beverage can be defined by a AE (color difference) value of transmitted light as measured
relative to pure water using a colorimetric color difference meter (e.g., ZE 2000 (produced by
Nippon Denshoku Industries Co., Ltd.)). To be specific, the AE value of the beverage of
this invention as measured relative to pure water is 3.5 or less. The AE value is preferably
2.3 or less.

[0032] Also, the beverage of the present invention is transparent. By stating that “the
beverage is transparent”, it is meant that the beverage is not white turbid like so-called sports
drinks nor cloudy like cloudy fruit juices, and is visually transparent like water. The

transparency of the beverage can be converted to numerical data using a known technique for
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measuring liquid turbidity. The transparency of the beverage can be defined by absorbance
at a wavelength of 660 nm as measured using an ultraviolet visible spectrophotometer (e.g.,
UV-1600 (produced by Shimadzu Corporation)). To be specific, the beverage of this
invention has an absorbance at a wavelength of 660 nm of 0.06 or less.

[0033] (Brix)

The beverage of this invention has a Brix value reduced to low levels. To be
specific, the beverage of this invention has a Brix of 1 to 10, preferably 2 to 10, more
preferably 3 to 10.

[0034] The Brix is a value obtained by converting a refractive index measured at 20°C
using a sugar content meter, refractometer, etc. into a mass/mass percentage of sucrose in
solution based on the conversion table published by ICUMSA (the International Commission
for Uniform Methods of Sugar Analysis), and represents the concentration of soluble solids
in solution. The Brix is expressed in unit of “°Bx”, “%” or “degree”. A low Brix value of
a beverage indicates a low concentration of soluble solids including carbohydrate.

[0035] (Acidity)

The beverage of the present invention has an acidity of 0.020 to 0.300 g/100 g,
preferably 0.030 to 0.300 g/100 g, more preferably 0.040 to 0.300 g/100 g. If the acidity
exceeds 0.300 g/100 g, a beverage becomes relatively intense in sourness -- this is not
desirable because of the restrictions of colorless transparent beverages. On the other hand,
it is also not desirable that the acidity falls below 0.020 g/100 g, since a beverage becomes
too low in sourness.

[0036] The “acidity” as used herein is a value serving as an index for acid content, and can
be determined by calculation based on the amount of an alkali, such as sodium hydroxide,
required for neutralizing a certain amount of a beverage (sample) with said alkali (to pH 7.0).
Acidity measurement can be conducted using an automatic titrator (e.g., Mettler Toledo
DL50). In this invention, the acidity is expressed using a value calculated in terms of citric
acid content (i.e., calculated from said alkali amount required for neutralization based on the

assumption that the acid contained in a beverage is exclusively citric acid).
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[0037] (Acidulant)

The beverage of the present invention comprises an acidulant. The type of an
acidulant is not limited, and typical examples of the acidulant include citric acid, malic acid,
lactic acid, phosphoric acid, tartaric acid, gluconic acid, and salts thereof. In particular,
citric acid, malic acid, and salts thereof are preferred. The beverage.of this invention can
only contain any one of those acidulants or can contain two or more of them. The term
“acidulant” as used herein in relation to this invention encompasses not only food additives
but also acids derived from fruit juice. To be specific, if the beverage contains a fruit juice
which contains such an acid as listed above, said acid is regarded as an acidulant.

[0038] When the beverage of the present invention contains such an acidulant as
specifically listed above, the content of said acidulant is not particularly limited as long as the
acidity of the beverage falls within the particular range mentioned above. However, when
the beverage of this invention contains citric acid or a salt thereof, the content of said
acidulant is preferably in the range of 0.020 to 0.300 g/100 g. When the beverage of this
invention contains malic acid or a salt thereof, the content of said acidulant is preferably in
the range of 0.026 to 0.392 g/100g. The total content of said acidulants specifically listed
above in the beverage of this invention is preferably in the range of 0.01 to 1.20 g/100 g.
[0039] (Mineral)

The beverage of the present invention preferably contains a mineral. The beverage
of this invention is suitable, without limitation, for use as a rehydration beverage consumed
in summer or while doing sports. For such a purpose, the beverage of this invention can be
provided as a beverage for supplementing minerals lost during sweating, by adjusting the
concentration of a mineral to be within an appropriate range. Examples of the niineral
include, but are not limited to, sodium, potassium, magnesium, calcium, and iron. Such
minerals can be added to the beverage of this invention in the form of salts that can be used
in foods and beverages, or in the form of deep ocean water, seaweed essence, or the like
which are rich in such minerals. In the beverage of this invention, one of such minerals can

be used alone, or two or more thereof can be used in combination. The mineral used in the
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beverage of this invention is preferably sodium.

[0040] The content of a mineral in the beverage of the present invention is not particularly
limited, but is for example in the range of 0.1 to 50 mg/100 mL. This content is preferably
0.1,0.5,1, 2, 3,4 or 5 mg/100 mL or more, and also is preferably 50, 49, 48, 47, 46, 45, 44,
43, 42,41 or 40 mg/100 mL or less. The mineral content in the beverage of this invention is
in the range of preferably 0.1 to 50 mg/100 mL, more preferably 2 to 45 mg/100 mL, yet
more preferably 5 to 40 mg/100 mL. When the mineral is used in the form of a salt, the
content of the mineral shall be calculated in terms of its free form.

[0041] (Tannin)

The beverage of the present invention has a tannin content of, but not particularly
limited to, 150 ppm or less. Since tannin, when present in large amounts, tends to cause
coloration of a beverage, the colorless transparent beverage of this invention is preferred to
be low in tannin content.  Also, since tannin has a peculiar astringent taste, it may impair the
effects of this invention when it is present in the beverage in large amounts. The tannin
content in the beverage of this invention is preferably 100 ppm or less, 70 ppm or less, 50
ppm or less, or 40 ppm or less. Also, the tannin content in the beverage of this invention is
0 ppm or more.

[0042] In the present invention, the content of tannin in a beverage can be measured by the
official analytical method (ferrous tartrate method) specified in “A Commentary of
Analytical Manual for Standards Tables of Food Composition in Japan, Fifth Revised
Edition” (ed. by Japan Food Research Laboratories, pub. by Chuohoki Publishing Co., Ltd.,
July 2001, p.252). According to this official analytical method, the tannin content can be
determined by measuring the absorbance at 540 nm of a component colored by a ferrous
tartrate reagent serving as a coloring agent. For example, a calibration curve is constructed
using ethyl gallate as a reference, and the concentration of ethyl gallate equivalent to the
absorbance of a sample is read out from the calibration curve. Then, the resulting reading
can be converted to yield a tannin content.

[0043] (Other components)
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In addition to the different ingredients described hereinabove, various additives used
in common beverages, such as flavorant, sugar (e.g., glucose, fructose, sucrose), enrichment
(e.g., vitamin), antioxidant, emulsifier, preservative, essence, dietary fiber, pH adjustor, and
quality stabilizer, can be added to the beverage of the present invention, to the extent that
such additives do not impair the effects of the present invention.

[0044] The flavorant used in the beverage of the present invention is not particularly
limited, but is preferably a flavorant that imparts a natural taste and refreshing flavor to the
beverage. Examples of such a flavorant include, but are not limited to, fruit-based flavor,
citrus-based flavor, mint-based flavor, coffee flavor, cocoa flavor, and tea flavor (including
black tea flavor).

[0045] The type of the beverage provided by the present invention is not particularly
limited, as long as the beverage is a refreshing beverage. The inventive beverage can be of
any type, including nutritional beverage, functional beverage, tea beverage (e.g., black tea,
oolong tea), and flavored water (near water) beverage, but is preferably flavored water. In
particular, it 1s preferred that the beverage of this invention be a tea-flavored beverage.
[0046] Also, the beverage of the present invention can be a carbonated beverage or non-
carbonated beverage. Preferably, the beverage of this invention is a non-carbonated
beverage. Additionally, when the beverage of this invention is provided as a carbonated
(i.e., effervescent) beverage, the method for producing a carbonated beverage is not
particularly limited, and the carbonated beverage can be produced by fermenting a beverage
to allow carbon dioxide to be produced in the beverage or by artificially injecting carbon
dioxide into a beverage.

[0047] The beverage of the present invention can be a packaged beverage, which is a
beverage that is heat sterilized and packed in a package. The package used is not
particularly limited, and exemplary packages include PET bottle, aluminum can, steel can,
carton, cup for chilled drink, and glass bottle. Inter alia, it is preferred to use a colorless
transparent package such as PET bottle, since one can see the characteristic colorless

transparent appearance of the beverage of this invention while the beverage is packed in such
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a package. When heat sterilization is performed, the method of heat sterilization is not
particularly limited. Heat sterilization can be performed using a common method such as
UHT sterilization or retort sterilization. The temperature conditions for heat sterilization
process are not particularly limited, and are, for example, 65 to 130°C, preferably 85 to
120°C, for 10 to 40 minutes. However, any other sterilization process can also be
performed at an appropriate temperature for several seconds, such as 5 to 30 seconds, as long
as such a process can achieve a comparable sterilizing value to that process under the
aforementioned conditions.

[0048] (Method)

In another aspect, the present invention is directed to a method for producing a
beverage comprising 100 to 5000 ppb of linalool and an acidulant, the beverage satisfying the
folloWing requirements (i) to (iv):

(1) an absorbance at a wavelength of 660 nm of 0.06 or less,

(i) a AE (color difference) value of 3.5 or less relative to pure water,

(ii1)) aBrix of 1 to 10, and

(iv) an acidity of 0.020 to 0.300 g/100 g.

Said method of this invention comprises the step of adding an ingredient to the beverage so
as to ensure that the beverage contains at least one selected from the group consisting of
benzaldehyde, methyl salicylate, and f-damascenone. Further, said method comprises any
one or more of the steps of:

adjusting a methyl salicylate content (a) in the beverage to be in the range of 5 to
500 ppb, and a weight ratio of the methyl salicylate content (a) to the linalool content (b) (a/b
ratio) in the beverage to be in the range of 0.01 to 1.0;

adjusting a benzaldehyde content (c) in the beverage to be in the range of 5 to 300
ppb, and a weight ratio of the benzaldehyde content (c) to the linalool content (b) (¢/b ratio)
in the beverage to be in the range of 0.001 to 0.8; or

adjusting a B-damascenone content (d) in the beverage to be in the range of 1 to 100

ppb, and a weight ratio of the $-damascenone content (d) to the linalool content (b) (d/b ratio)
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in the beverage to be in the range of 0.0002 to 0.2.

[0049] Since said method of the present invention makes it possible to enhance the
sharpness of aftertaste of the beverage or to decrease the astringency of the beverage, this
invention is also directed to a method for enhancing the sharpness of aftertaste of the
beverage or decreasing the astringency of the beverage.

[0050] The types and contents of ingredients contained in a beverage, weight ratios of
different ingredients, absorbance, AE value, Brix, acidity, and their preferred ranges and
adjustment procedures are as described above in relation to the beverage of this invention or
are obvious from the descriptions given above. The timings of different steps are also not
limited. For example, the aforementioned steps can be performed simultaneously with, or
separately from, other steps such as absorbance adjustment step, AE adjustment step, Brix
adjustment step, acidity adjustment step, and linalool content adjustment step, or all those
steps can be performed in random order. Any procedure can be adopted as long as the
beverage finally obtained satisfies the aforementioned requirements.

[0051] (Numerical ranges)

For the sake of clarification, all numerical ranges defined herein by upper and lower
limits, i.e. defined as “lower limit to uppér limit”, include their upper and lower limits. For
example, the range defined as “1 to 2” includes 1 and 2.

EXAMPLES

[0052] Hereunder, the present invention will be described by way of working examples, but
this invention is not limited to these examples.

[0053] (Test Example 1)

Different beverages were prepared by mixing high fructose corn syrup, citric acid,
and linalool with water in the amounts shown in the table below. The prepared beverages
were measured for their absorbance at a wavelength of 660 nm using a spectrophotometer
(UV-1600 (produced by Shimadzu Corporation)), and also measured for their AE value of
transmitted li ght relative to pure water using a colorimetric color difference meter (ZE 2000

(produced by Nippon Denshoku Industries Co., Ltd.)). All of the beverages had an
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absorbance of 0.06 or less and a AE value of transmitted light of 3.5 or less relative to pure
water. Also, all of the beverages had a tannin content of 0 ppm (below detection limit).
[0054] The different beverages were subjected to sensory evaluation by 3 panelists to
determine whether the sharp aftertaste of these beverages was felt. To be specific, the
beverages were rated on a six-grade scale from 1 to 6, with “1” being “no sharp aftertaste was
felt” and “6” being “sharp aftertaste was felt most strongly”. The averages of their ratings
are shown in the table given below. The same sensory rating procedure was adopted in the
other test examples.

[0055] Additionally, in all of the test examples given herein, the Brix values shown in the
tables are those values derived from the particular sugar used, but were actually almost the

same as the measured Brix values of the whole beverages.

[0056] [Table 1]

Trial Trial Trial Trial Trial Trial Trial

Product 1 | Product 2 | Product 3 | Product 4 | Product 5 | Product 6 | Product 7
High fructose corn syrup 6.62
(mass%)
Citric acid (mass%) 0.120
Linalool (ppb) 0 50 100 500 1000 2500 5000
Brix (°Bx) 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Acidity (g/100g) 0.120 0.120 0.120 0.120 0.120 0.120 0.120
Sensory rating (10°C) 5.0 4.3 4.0 4.0 3.0 3.0 3.0
Sensory rating (20°C) 4.0 3.7 2.3 2.0 1.7 1.0 1.0

[0057] As is evident from the above table, when beverages contain linalool in an amount
within a certain range, the problem with sharpness of aftertaste becomes manifest.
[0058] (Test Example 2)

Different beverages were prepared by mixing ingredients with water in the amounts
shown in the table below. The prepared beverages were measured for their absorbance at a
wavelength of 660 nm and their AE value of transmitted light relative to pure water by the
same procedure as in Test Example 1.  All of the beverages had an absorbance of 0.06 or
less and a AE value of transmitted light of 3.5 or less relative to pure water. Also, all of the
beverages had a tannin content of 0 ppm (below detection limit).

[0059] The different beverages were subjected to sensory evaluation by the same procedure
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as in Test Example 1. The averages of their ratings are shown in the table given below.

- [0060] [Table 2]

Trial Trial Trial Trial Trial Trial Trial Trial Trial Trial Trial Trial
Product 8 | Product 9 | Product 10| Product 11|Product 12| Product 13| Product 14| Product 15| Product 16| Product 17 | Product 18| Product 19
i ructose corn syru

:1;19:5;’2) yrup 6.62
Citric acid (mass%) 0.120
Linalool (ppb) 100 100 100 500 500 500 500 500 500 500 5000 5000
Methy! salicylate (ppb) 0 5 100 0 1 5 20 30 500 800 0 50
Methy! salicylate/linalool 0 0.05 1.0 0 0.002 0.01 0.04 0.06 1.0 1.6 0 0.01
Brix (°Bx) 5.00
Acidity (g/100g) 0.120
Sensory rating (20°C) 2.3] 4.0] 4.0] 2.0] 2.3] 3.7] 4.0] 4.3] 4.0] 3.0] 1.0] 3.8

[0061] As is evident from the above table, methyl salicylate had a capability of enhancing
the sharpness of aftertaste. Also, particularly superior effects were obtained when the
methyl salicylate content and the methyl salicylate/linalool weight ratio fell within the certain
ranges.
[0062] (Test Example 3)

Different beverages were prepared by mixing ingredients with water in the amounts
shown in the table below. The prepared beverages were measured for their absorbance at a
wavelength of 660 nm and their AE value of transmitted light relative to pure water by the
same procedure as in Test Example 1.  All of the beverages had an absorbance of 0.06 or
less and a AE value of transmitted light of 3.5 or less relative to pure water. Also, all of the
beverages had a tannin content of O ppm (below detection limit).
[0063] The different beverages were subjected to sensory evaluation by the same procedure
as in Test Example 1. The averages of their ratings are shown in the table given below.

[0064] [Table 3]

Trial Trial Trial Trial Trial Trial Trial Trial Trial Trial Trial Trial

Product 20| Product 21|Product 22| Product 23| Product 24| Product 25 Product 26| Praduct 27 | Product 28| Product 29| Product 30| Product 31
High fructose corn syru
(mgass%) i 6.62
Citric acid (mass%) 0.120
Linaloal (ppb) 100 100 300 300 500 500 500 500 500 500 5000 5000
Benzaldehyde (ppb) 0 5 0 300 0 1 5 100 300 500 0 5
Benzaldehyde/linalool 0 0.05 0 1 0 0.002 0.01 0.2 0.6 1 0 0.001
Brix (°Bx) 5.00
Acidity (g/100g) 0.120
Sensory rating (20°C) 2.3] 4.0] 2.0] 4.3] 2.0] 2.0] 4.0] 4.3] 3.7] 2.0 1.0] 3.7

[0065] As is evident from the above table, benzaldehyde had a capability of enhancing the

sharpness of aftertaste.  Also, particularly superior effects were obtained when the
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benzaldehyde content and the benzaldehyde/linalool weight ratio fell within the certain
ranges.
[0066] (Test Example 4)

Different beverages were prepared by mixing ingredients with water in the amounts
shown in the table below. The prepared beverages were measured for their absorbance at a
wavelength of 660 nm and their AE value of transmitted light relative to pure water by the
same procedure as in Test Example 1.  All of the beverages had an absorbance of 0.06 or
less and a AE value of transmitted light of 3.5 or less relative to pure water.  Also, all of the
beverages had a tannin content of 0 ppm (below detection limit).
[0067] The different beverages were subjected to sensory evaluation by the same procedure
as in Test Example 1. The averages of their ratings are shown in the table given below.

[0068] [Table 4]

Trial Trial Trial Trial Trial Trial Trial Trial Trial Trial Trial

Product 32| Product 33| Product 34 | Product 35| Product 36 Product 37| Product 38| Product 39| Product 40| Product 41 | Product 42
High fructose corn syru
(n?ass%) e 6.62
Citric acid (mass%) 0.120
Linalool (ppb) 100 100 100 500 500 500 500 500 500 5000 5000
B-Damascenone (ppb) 0 1 20 0 0.2 1 10 100 300 0 1
B-Damascenone/linalool 0 0.01 0.2 0| 0.0004 0.002 0.02 0.2 0.6 0| 0.0002
Brix (°Bx) 5.00
Acidity (g/100qg) 0.120
Sensory rating (20°C) 2.3] 4.0] 4.3] 2.0] 2.7 4.0] 4.0] 3.7] 2.0] 1.0] 3.7

[0069] As is evident from the above table, f-damascenone had a capability of enhancing the
sharpnesé of aftertaste. ~ Also, particularly superior effects were obtained when the -
damascenone content and the B-damascenone/linalool weight ratio fell within the certain
ranges.
[0070] (Test Example 5)

Different beverages were prepared by mixing ingredients with water in the amounts
shown in the table below. The prepared beverages were measured for their absorbance at a
wavelength of 660 nm and their AE value of transmitted light relative to pure water by the
same procedure as in Test Example 1.  All of the beverages had an absorbance of 0.06 or
less and a AE value of transmitted light of 3.5 or less relative to pure water. Also, all of the

beverages had a tannin content of 0 ppm (below detection limit).
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[0071] The different beverages were subjected to sensory evaluation by the same procedure

as in Test Example 1. The averages of their ratings are shown in the table given below.

[0072] [Table 5]

Trial Trial

Product 43| Product 44
High fructose corn syru
(mgass%) e 6.62
Citric acid (mass%) 0.12
Linalool (ppb) 500 500
Benzaldehyde (ppb) 100 100
B-Damascenone (ppb) 0 10
Brix (°Bx) 5.00 5.00
Acidity (g/100g) 0.12 0.12
Sensory rating (20°C) 4.3 5.0

[0073] Asis evident from the above table, the sharpness of aftertaste was further enhanced
by using benzaldehyde and B-damascenone in combination.
[0074] (Test Example 6)

Different beverages were prepared by mixing ingredients with water in the amounts
shown in the table below. The prepared beverages were measured for their absorbance at a
wavelength of 660 nm and their AE value of transmitted light relative to pure water by the
same procedure as in Test Example 1.  All of the beverages had an absorbance of 0.06 or
less and a AE value of transmitted light of 3.5 or less relative to pure water. Also, all of the
beverages had a tannin content of 0 ppm (below detection limit).
[0075] The different beverages were subjected to sensory evaluation by the same procedure
as in Test Example 1. The averages of their ratings are shown in the table given below.

[0076] [Table 6]

Trial Trial

Product 45| Product 46
I(—Ir:—?:sggtose corn syrup 6.62
Citric acid (mass%) 0.12
Linalool (ppb) 500 500
Benzaldehyde (ppb) 100 100
Methyl salicylate (ppb) 0 30
Brix (°Bx) 5.00 5.00
Acidity (g/100g) 0.12 0.12
Sensory rating (20°C) 4.3 5.2

[0077] Asis evident from the above table, the sharpness of aftertaste was further enhanced
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by using benzaldehyde and methyl salicylate in combination.
[0078] (Test Example 7)

Different beverages were prepared by mixing ingredients with water in the amounts
shown in the table below. The prepared beverages were measured for their absorbance at a
wavelength of 660 nm and their AE value of transmitted light relative to pure water by the
same procedure as in Test Example 1.  All of the beverages had an absorbance of 0.06 or
less and a AE value of transmitted light of 3.5 or less relative to pure water.  Also, all of the
beverages had a tannin content of 0 ppm (below detection limit).
[0079] The different beverages were subjected to sensory evaluation by the same procedure

as in Test Example 1. The averages of their ratings are shown in the table given below.

[0080] [Table 7]

Trial Trial

Product 47 | Product 48
Z«Ir:?:s;z;tose corn syrup 6.62
Citric acid (mass%) 0.12
Linaiool (ppb) 500 500
B-Damascenone (ppb) 10 10
Methy! salicylate (ppb) 0 30
Brix (°Bx) 5.00 5.00
Acidity (g/100g) . 0.12 0.12
Sensory rating (20°C) 4.0 5.2

[0081] Asis evident from the above table, the sharpness of aftertaste was further enhanced
by using f-damascenone and methyl salicylate in combination.
[0082] (Test Example 8)

Different beverages were prepared by mixing ingredients with water in the amounts
shown in the table below. The prepared beverages were measured for their absorbance at a
wavelength of 660 nm and their AE value of transmitted light relative to pure water by the
same procedure as in Test Example 1. All of the beverages had an absorbance of 0.06 or
less and a AE value of transmitted light of 3.5 or less relative to pure water. Also, all of the
beverages had a tannin content of 0 ppm (below detection limit).
[0083] The different beverages were subjected to sensory evaluation by the same procedure

as in Test Example 1. The averages of their ratings are shown in the table given below.
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[0084] [Table 8]

Trial Trial Trial

Praduct 49| Product 50| Product 51
High fructose corn syru
(n‘?ass%) i 6.62
Citric acid (mass%) 0.12
Linalool (ppb) 500 500 500
Benzaldehyde (ppb) 100 100 100
B-Damascenone (ppb) 10 10 10
1-Hexanol (ppb) 0 5 200
Brix (°Bx) 5.00 5.00 5.00
Acidity (g/100q) 0.12 0.12 0.12
Sensory rating (20°C) 5.0 5.7 6.0

[0085] Asis evident from the above table, the sharpness of aftertaste was further enhanced
by the addition of 1-hexanol.
[0086] (Test Example 9)

Different beverages were prepared by mixing ingredients with water in the amounts
shown in the table below. The prepared beverages were measured for their absorbance at a
wavelength of 660 nm and their AE value of transmitted light relative to pure water by the
same procedure as in Test Example 1. All of the beverages had an absorbance of 0.06 or
less and a AE value of transmitted light of 3.5 or less relative to pure water. Also, all of the
beverages had a tannin content of 0 ppm (below detection limit).
[0087] The different beverages were subjected to sensory evaluation by the same procedure
as in Test Example 1. The averages of their ratings are shown in the table given below.

[0088] [Table 9]

Trial Trial Trial

Product 52| Product 53| Product 54
High fructose corn syrup 6.62
(mass%)
Citric acid (mass%) 0.12
Linalool (ppb) ) 500 500 500
Benzaldehyde (ppb) 100 100 100
B-Damascenone (ppb) 10 10 10
cis-3-Hexenol (ppb) 0 10 1000
Brix (°Bx) 5.00 5.00 5.00
Acidity (g/100g) 0.12 0.12 0.12
Sensory rating (20°C) 5.0 5.3 6.0

[0089] As is evident from the above table, the sharpness of aftertaste was further enhanced
by the addition of cis-3-hexenol.
[0090] (Test Example 10)



221 -

Although no specific test results are presented, beverages prepared using glucose,
fructose or sucrose instead of high fructose corn syrup also yielded similar results to those of
the beverages prepared using high fructose corn syrup. Likewise, beverages prepared using
any other acidulants than citric acid yielded similar results to those of the beverages using

citric acid.
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CLAIMS

1. A beverage comprising:

100 to 5000 ppb of linalool,

at least one selected from the group consisting of benzaldehyde, methyl salicylate,
and f-damascenone, and

an acidulant

wherein the beverage satisfies the following requirements (i) to (v):

(1) an absorbance at a wavelength of 660 nm of 0.06 or less,

(i1) a AE (color difference) value of 3.5 or less relative to pure water,

(i) aBrixof 1 to 10,

(iv) an acidity of 0.020 to 0.300 g/100 g, and

(v) amethyl salicylate content (a) of 5 to 500 ppb, and a weight ratio of the methyl
salicylate content (a) to the linalool content (b) (a/b ratio) of 0.01 to 1.0;

a benzaldehyde content (c) of 5 to 300 ppb, and a weight ratio of the benzaldehyde
content (c) to the linalool content (b) (c/b ratio) of 0.001 to 0.8; or

a B-damascenone content (d) of 1 to 100 ppb, and a weight ratio of the B-

damascenone content (d) to the linalool content (b) (d/b ratio) of 0.0002 to 0.2.

2. The beverage according to claim 1, wherein the beverage further comprises 1 ppb or

more of 1-hexanol and/or cis-3-hexenol.

3. The beverage according to claim 1 or 2, wherein the beverage has a tea flavor.

4. The beverage according to any one of claims 1 to 3, wherein the beverage has a tannin

content of 150 ppm or less.

5. A method for producing a beverage comprising 100 to 5000 ppb of linalool and an
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acidulant, the beverage satisfying the following requirements (i) to (iv):

(i)k an absorbance at a wavelength of 660 nm of 0.06 or less,

(i1) a AE (color difference) value of 3.5 or less relative to pure water,

(iii) aBrix of 1to 10, and

(iv) anacidity of 0.020 to 0.300 g/100 g,

the method comprising the step of adding an ingredient to the beverage so as to
ensure that the beverage contains at least one selected from the group consisting of
benzaldehyde, methyl salicylate, and -damascenone, and

the method further comprising any one or more of the steps of:

adjusting a methyl salicylate content (a) in the beverage to be in the range of 5 to
500 ppb, and a weight ratio of the methyl salicylate content (a) to the linalool content (b) (a/b
ratio) in the beverage to be in the range of 0.01 to 1.0;

adjusting a benzaldehyde content (c) in the beverage to be in the range of 5 to 300
ppb, and a weight ratio of the benzaldehyde content (c) to the linalool content (b) (c/b ratio)
in the beverage to be in the range of 0.001 to 0.8; or

adjusting a -damascenone content (d) in the beverage to be in the range of 1 to 100
ppb, and a weight ratio of the B-damascenone content (d) to the linalool content (b) (d/b ratio)

in the beverage to be in the range of 0.0002 to 0.2.



