-1- SPECI FI CATI ON TEA EXTRACT, TEA BEVERAGE, AND METHOD OF MAKI NG THE SAME
TECHNI CAL FI ELD [0001] The present invention relates to a tea extract, a
Tea beverage, and a nethod of nmaking the sanme. In particular, the present
invention relates to a nethod of making a tea extract that contains flavor
components of tea, i.e., high concentrafions of amno acids, is free from
bitter/astringent conponents, i.e., catechins, and thus satisfies users
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BACKGROUND ART

[0002] As concerns green teas, stronger taste based on amino acids extracted from tea
leaves such as gyokuro (refined green tea) are essentially evaluated as high-quality teas or
skillful extraction. For example, extraction of gyokuro at a temperature of about 60°C or
extraction of regular sencha (natural leaf tea) with ice water is carried out for selective
extraction of flavor components without extraction of bitter/astringent components, i.e.,
catechins. Accordingly, green teas having strong flavor and low catechin content are
evaluated as fragrant teas in many cases.

[0003] In recent year, a large number of bottled tea beverages bottled into cans or PET
bottles have been developed. Among tea beverages, the market on green tea beverages is
growing. Consumers exhibit a strong preference for such tea beverages and require
development of bottled tea beverages having strong flavor/mellow taste with less
bitter/astringent taste, like extraction with a teapot.

[0004]) Method of making tea extracts or tea beverages having rich flavor are reported as
follows: Patent Literature 1 discloses a method of extracting useful components from teas
by at least two water extraction processes, i.e., low-temperature water extraction and high-
temperature water extraction. In the case of green tea, water extraction at a low temperature
of 40 to 60°C can primarily extracts flavor tastes and bitter components such as amino acids,

catechin, and caffeine, and aroma components having relatively low boiling points such as



by ‘at |l east two water extraction processes, i.e., |owtenperature water
extraction and high- tenperature water extraction. In the case of green
tea, water extraction at a |l ow tenperature of 40 to 60C can primarily
extracts flavor tastes and bitter conponents such as am no acids,
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[0007] Patent Literature 4 discloses preparation of a tea extract having flavor and reduced
astringent taste by immersion of tea leaves in oxygen-free static water at 0 to 36°C.
[0008] Patent Literature 5 discloses production of a tea beverage to be sold and taken in at a
cooled state below normal temperature in which extraction is carried out using degassed
water containing a dissolved oxygen of 1 ppm or less at 20°C or more and less than 60°C
(preferably 50°C or less), such that the total catechin content and the catechin content of a
gallic acid ester type are controlled within specific ranges, thereby the beverage has
moderated rough and astringent taste.
[0009] Furthermore, methods are disclosed which involve extraction with enzyme in order
to enhance the relish of tea extracts. For example, Patent Literature 6 discloses hot-water
extraction of common green tea in the presence of tannase. This process has an advantage
of enhancement of relish endemic to tea.
[0010] Patent Literature 7 discloses detannin treatment of a tea extract and then a reaction
of the extract with glutaminase in order to increase the glutamic acid content in the tea extract.
[0011] Patent Literature 8 discloses an extract exhibiting superior relish produced by
extraction of sencha (green tea) in the presence of protopectinase and protease. This

literature further states that the protease decomposes protein in the tea leaves to generate



[ 0009] Furthernore, nethods are disclosed which involve extraction with
enzyne in order to enhance the relish of tea extracts. For exanple, Patent
Literature 6 discloses hot-water extraction of commobn green tea in the
presence of tannase. This process has an advantage of enhancenent of
relish endemc to tea. [0010] Patent Liferature 7 discloses detannin
treatment of a tea extract and then a reaction of the extract with

glutam nase in order to increase the glutamc acid content in the tea
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semi-fermented tea containing theanine and exhibiting reduced bitter/astringent taste. The
applicants also discloses a tea beverage having a catechin content tin the range of 40 to
100 mg/100 mL, containing glutamic acid in an amount of 6 to 20 mg/100 mL, and reduced
astringent taste due to catechin (Patent Literature 12).
[Patent Literature 1] Japanese Unexamined Patent Application Publication
No. 11-56242
[Patent Literature 2] Japanese Unexamined Patent Application Publication
No. 6-303904
[Patent Literature 3] Japanese Patent No. 3590027
[Patent Literature 4] Japanese Unexamined Patent Application Publication
No. 2000-50799
[Patent Literature 5] Japanese Unexamined Patent Application Publication
No. 6-343389
[Patent Literature 6] Japanese Unexamined Patent Application Publication
No. 49-110900
[Patent Literature 7] Japanese Unexamined Patent Application Publication

No. 2005-124500



astringent taste due to catechin (Patent Literature 12). [Patent literature
1] Japanese Unexam ned Patent Application Publication No. 11-56242 [ Patent
Literature 2] Japanese Unexam ned Patent Application Publication No.

6- 303904 [Patent Literature 3] Japanese Patent No. 3590027 [ Patent
Literature 4] Japanese Unexami ned Patenj_Application Publication No.

2000- 50799 [Patent Literature 5] Japanese Unexam ned Patent Application
Publication No. 6-343389 [Patent Ljterature 6] Japanese_Unexam ned Patent
Appl i cation PuBpERkifcspurad] Jananese Hygramiped B?ftvntufxmé%camm Bubljcaigpanese
Unexam ned Application Publication No. 2005-124500 -4- [ Patent
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1- 300848 | Pat t eratu Ja nes 3782718 [ Patent
Literature 10] §§H§ﬁ5§@“§§ﬁéﬁ : gﬁﬁgngﬁt Literature 111 Japanese
Unexam ned Pat 'Qﬁ |cat Publi Iﬁ? 000- 197449 [ Pat ent
Literature 12] ﬁ%‘é&e Py ¥3%%ation Publication No.
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[Patent Literature 12] Japanese Unexamined Patent Application Publication
No. 2006-42728
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0015] As described above, various processes for enhancement of relish in tea extracts are
known. It is known that the enzymes act on proteins and fibers in tea leaves and/or tea
extracts to increase the concentration of amino acids being delicious components in the
extracts, in extraction using enzymes. The relish of tea extracts produced by these processes,
however, are not always sufficiently satisfactory. Accordingly, eagerly awaited is
development of tea extracts that contain high concentrations of amino acids being
flavor/mellow components, and reduced amounts of catechins being bitter/astringent
components.
[0016] Accordingly, an object of the present invention is to provide a tea extract containing
high concentration of flavor/mellow components and reduced amounts of bitter/astringent
components and a method of making the same. Another object of the present invention is to
provide a bottled tea beverage that exhibits profound flavor with reduced amounts of
astringent components and that can be sold in large quantities.
MEANS FOR SOLVING THE PROBLEMS
[0017] The inventors had extensively studied to solve the problems described above, and
concluded that catechins mitigate or preclude concentration of amino acids by the enzyme
during extraction using an enzyme (also referred to as “enzyme extraction” throughout the

specification). Based on the conclusion, the inventors discovered that enzyme extraction of
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[0018] As a result of further investigation, the present inventors had discovered that

addition of a predetermined proportion of theanine to the tea extract described above can
provide fresh flavor. The inventors had further discovered that a low-temperature extract of
tea leaves as a theanine source exhibits fresh flavor/mellow taste with moderated
bitter/astringent taste, a tea extract exhibiting profound flavor can be produced by enzyme
extraction after removal of catechins of the residue of the low-temperature extraction. Asa
result, the present invention had been completed.

[0019] The present invention relates to the following aspects.

1. A tea extract produced by putting tea leaves into contact with a solvent, wherein the total
proportion of amino acids is 2.5 weight % or more (preferably 5.0 weight % or more, more
preferably 7.0 weight % or more), and the total proportion of catechins is 15.0 weight % or
less (preferably 13.5 weight % or less, more preferably 10.0 weight % or less, most
preferably 8.0 weight % or less), on the basis of the solid content derived from the tea leaves
in the tea extract. |

2. The tea extract of Aspect 1, wherein the proportion of the theanine to the amino acids is
0.1 weight % or more (preferably 0.15 weight % or more).

3. The tea extract of Aspect 2, wherein the theanine is added as a low-temperature extract

prepared by extraction of the tea leaves using a solvent at 40°C or less.



nore (preferably, 5.0 weight % or nore, nore preferably 7.0 weight % or
nore) and a total content of catechins of 15.0 weight %or |ess
(preferably 13.5 weight %or |less, nore preferably 10.0 weight % or |ess,
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10. A method of making a tea extract, comprising the steps of:
(1) removing at least part of catechins from tea leaves; and
(2) enzyme-extracting the tea leaves from which the catechins are removed to
prepare an enzyme extract.
11. The method of making a tea extract of Aspect 10, wherein the step of removing the
catechins includes extracting the tea leaves with an aqueous solvent at 60°C or more.
12. The method of making a tea extract of Aspect 10, wherein the step of removing the
catechins includes treating the teal leaves with acid.
13. The method of making a tea extract of any one of Aspects 10 to 12, further comprising
the step of:
(3) mixing theanine to the enzyme extract to prepare a tea extract containing high
concentration of theanine.
14. The method of making a tea extract of Aspect 13, wherein the theanine is added as a
low-temperature extract prepared by extraction of the tea leaves with a solvent at 40°C or less.
15. The method of making a tea extract of Aspect 14, wherein the tea leaves from which the

catechins are removed is the residue after the low-temperature extract is removed.

16. A method of enriching the amino acid content, comprising: removing at least part of



-6- 4. The tea extract of any one of Aspects 1 to 3, further conprising an
enzyne extraction of the tea |leaves. 5. The tea extract of Aspect 4,
wherein the enzyne is at |east one selected fromthe group consisting of
prot ease, cellul ase, and pectinase. 6. The tea extract of Aspect 4 or 5,
wherein the enzynme extract is an enzyog .extract prepared by renoving at
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and that exhibits complex flavor including flesh flavor and plenty of mellow with moderated
bitter/astringent taste.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Figure 1isa graph demonstrating trends of extraction of catechins and amino acids
in green tea extraction with deionized water at 25°C under the conditions of Reference
Examples (in the drawing, “catechin” refers to “catechins”).

BEST MODE FOR CARRYING OUT THE INVENTION

[0022] (Tea extract)

The tea extract of the present invention contains high concentrations of amino acids
being flavor/mellow components and reduced amounts of catechins being bitter/astringent
components. The “tea extract” referred to in the specification represents a tea-leaf extract
prepared by bringing tea leaves into contact with a solvent particularly an aqueous solvent.
Although the tea extract of the present invention can be used as tea beverages without further
processing, the extract is generally used as a relish enhancer by being added to food and
drink such as water and tea beverages because it is an extract (also referred to as tea extract in
the specification) containing a larger amount of soluble solid content than that of tea
beverages. In the case that the tea extract of the present invention is liquid, the Brix of the
extract is generally in the range of about 0.1 to about 20%. The tea extract of the present
invention may be powder prepared from the liquid tea extract by any common procedure.

[0023] The “amino acids” referred to in the specification is a collective term of 19
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BEST thﬁgﬁﬁ}&ﬁyﬁﬁﬁﬂgMgu&HﬁS$H5niNNENTICN [0022] (Tea extract) The tea
extract of the present invention contains high concentrations of am no
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concentrations of amino acids and reduced amounts of bitter/astringent components. More
specifically, at a proportion of the total catechin content of 15.0 weight % or less, preferably
13.5 weight % or less, more preferably 10.0 weight % or less, and most preferably
8.0 weight % or less to the solid content derived from the tea leaves, in the tea extract, users
do not feel bitter/astringent taste. In addition, at a proportion of total content of amino acids
to the solid component derived from the tea leaves of 2.5 weight % or more, preferably
5.0 weight % or more, more preferably 7.0 weight % or more, in the tea extract having such a
catechin content, the tea extract exhibits flavor/mellow taste. Since the tea extract of the
present invention contains high absolute content of amino acids and high relative content of
amino acids to catechins compared to conventional tea extracts, beverages (in particular, tea
beverages) containing the tea extract of the present invention exhibit enhanced flavor/mellow
taste without increased bitter/astringent taste.
[0026] In addition, a tea extract containing a high content of theanine prepared by adding a
proportion of theanine to the tea extract of the present invention exhibits enhanced fresh
flavor in addition to flavor/mellow taste. Preferably, the theanine is added such that the
theanine content to the amino acids in the tea extract is 0.1 weight % or more, more
preferably 0.15 weight %. Alternatively, theanine is preferably added such that the

proportion of theanine is 0.3 weight % or more, preferably 0.6 weight % or more, more

preferably 0.8 weight % or more, more preferably 1.0 weight % or more, most preferably



conponents. The "tea extract" referred to in the specification represents a
tea-leaf extract prepared by bringing tea | eaves into contact with a
solvent particularly an aqueous solvent. Although the tea extract of the
present invention can be used as tea beverages w thout further processing,
the extract is generally used as a rel t8R enhancer by being added to food
and drink such as water and tea beverages because it is an extract (also
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[ 0024] The tea extract of the present invention (tea extract) is generally
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bitter/astringent taste, not exhibited by conventional tea extracts, is suitable for tea beverages.

[0028] The tea extract of the present invention can be used as tea beverages as it is or after

being diluted into appropriate concentration, if necessary. The tea beverage contained in a

vessel exhibits plenty of mellow and profound flavors with reduced bitter/astringent taste,

like high-class tea extract that is prepared by a tea pot and can be daily consumed by users.

Examples of the vessel include, but not limited to, PET bottles, cans, bottles, and paper

packages.

[0029] Adjustment of pH of the tea beverage within the range of about 5.9 to 6.3 can

maintain the characteristic flavor of the present invention for long terms and effectively

prevent browning. Use of protease in the preparation of the enzyme extract allows tea

beverages to exhibit high preservation stability (prevention of precipitation).

(Method of Making Tea Extract)
The method of making a tea extract of the present invention containing high
concentrations of amino acids and being free from catechins is not limited, as long as the tea
extract contains the above-mentioned specific contents of amino acids and catechins. For

example, a tea extract containing high concentrations of amino acids and reduced amounts of

catechins can be prepared by a) a process that involves removing catechins by any known



do not feel bitter/astringent taste. In addition, at a proportion of total
content of amno acids to the solid conponent derived fromthe tea | eaves
of 2.5 weight %or nore, preferably 5.0 weight % or nore, nore preferably
7.0 weight %or nore, in the tea extract having such a catechin content,
the tea extract exhibits flavor/nellowfpaste. Since the tea extract of the
present invention contains high absolute content of am no acids and high
relative content of ~amno acids to catechins conpared to conventional tea
ext r act A B £38TPle; FrS B PRHPRK oM oW HEPBFEHIE Fx Easv RhiRh AgniaHs i
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water at 40C or less and fritration of the solution.
foreign components such as salts originally not contained in the tea leaves, and exhibited
superior flavor. This process can enhance effect of the enzyme on the tea leaves during the
enzyme treatment after partial removal of catechins from the tea leaves, resulting in high
concentrations of amino acids with reduced amounts of catechins.
[0030] The present inventors have also discovered that mixing of the enzyme extract
described above with theanine that is separately prepared, in particular, a low-temperature
extract of tea leaves provides a tea extract exhibiting mellow/profound flavor, reduced
bitter/astringent taste, and flesh flavor.
[0031] In the present invention, the step of removing catechins from tea leaves, the step of
preparing an enzyme extract from the tea leaves, and the step of preparing a low-temperature
extract, if necessary, can be continuously performed in a single extractor, and each step will
now be described in detail.
(First step: Removal of catechins)
As described above, the first feature of the method of making the tea extract of the
present invention is removal of catechins from tea leaves. The term “catechins” in the
specification indicates a collective term including catechin, epicatechin, gallocatechin,

epigallocatechin, catechin gallate, epicatechin gallate, gallocatechin gallate, and



[ 0027] As described above, the tea extract of the present invention can be
used as raw nmaterial for tea beverages and food and drink such as sweet
stuff. The tea extract of the present invention, which exhibits fresh
relish and nellow and profound flavor with reduced bitter/astringent
taste, not exhibited by conventional tga.extracts, is suitable for tea
beverages. [0028] The tea extract of the present invention can be used as

tea beverages as ..t is or after being diluted into appropriate
concentr?ﬂéﬂﬁﬂ?ﬁ?ﬂnﬁgéiggary. The tea beverage contained in a vessel
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removed and other tea-derived components such as flavor components are contained in the
extract, the extract can be used as an extraction solvent in the next enzyme extraction step.
Catechins in the tea leaves can also be selectively removed by other known processes using
acids, alkaline solutions, or organic solvents. For example, tea leaves are immersed in
hydrochloric acid with a concentration of about 0.05 to about 5 weight %, preferably about
0.1 to about 2 weight % (acid solution) (pH: about 1 to 4) at a high temperature (about 80°C)
to remove catechins by precipitation, thereby an acid solution is obtained.
[0034] In view of workability and relish derived from original components of the tea leaves,
high-temperature extraction and discard of the extract are preferred.
[0035] The usable solvents for high-temperature extraction may be any aqueous solvent,
such as distilled water, deionized water, and hydroalcoholic solutions. In view of the
boiling point of alcohol, use of distilled water or deionized water is preferred.
[0036] The partial removal of catechins from the tea leaves can be determined by
measurement of the concentration of the catechins in the high-temperature extract or the acid
treatment solution in the step of removing the catechins.

[0037] The quantities of the catechins can be determined by any known process, for

example, separation analysis such as high-performance liquid chromatography (HPLC) of the



hydrochl oric acid at a high tenperature (about 80C) to hydrol yze proteins
in the tea leaves into amno acids, while catechins are renoved by
precipitation (acid treatnent process). However, process a) i s nhot
efficient, whereas the tea extract prepared by process b), acid treatnent
process, requires a neutralizing agent 1pa neutralize a | arge anount of
acid, thereby formation of a |large anount of salt precluding flavor. The
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termincluding catechin, epicatechin, gallocatechin,
because amino acids may also be removed in addition to catechins during the step of
removing catechins of the present invention. Preliminary saving of amino acids that can be
readily extracted is preferred in view of amino acid yield.
[0040] According to the results of investigation by the present inventors, the solid content
of a low-temperature extract of green tea leaves contained about 15 to 25 weight % catechins
and 1.0 to 7.0 weight % amino acids (including 0.4 to 3.5 weight % theanine), as described
below. The proportion of theanine in the amino acids was about 0.4 to 0.5 (refer to
Comparative Examples Al and A1’ and Examples D1, D1’, and E1). In addition, the solid
content of high-temperature extract of green tea leaves contained about 15 weight %
catechins and 2.5 weight % amino acids (including 1.5 weight % theanine). The proportion
of theanine in the amino acids was about 0.5 (refer to Example B1). Furthermore, the solid
content in a high-temperature extract of the residue of low-temperature extraction of green
tea leaves contained about 30 to 35 weight % catechins and 0.4 to 2.0 weight % amino acids
(including O to 1.5 weight % theanine). The proportion of theanine in the amino acids was
about 0 to 0.6 (refer to Examples D2, D2’, and E2). The solid content in an acid treatment

solution to remove catechins contained about 10 weight % catechins and about 3.5 weight %

amino acids (including 1.5 weight % theanine). The proportion of theanine in the amino



epi gal | ocatechin, catechin gallate, epicatechin gallate, gallocatechin
gal l ate, and -11- epigallocatechin gallate. [0032] Any nethod that can
renove at |east part of catechins can be enployed without I|imtation in
order to renove catechins fromthe tea | eaves. For exanple, an aqueous
solvent is brought into contact with tea-leaves to produce a tea | eaf
extract, and the extract is renoved (discarded). Since catechins can be
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5 wei ght % preferably about o about 2 weight % (acid solution) (pH

about 1 to 4) (dcortd BiephplepimBoRbidyiRRUEPOC) to renove catechins by
precipitation, thereby an acid sol ugll on is obt ai ned. [0034] In view of

wor kabi | ity amge ip@dsesthintiition 8alvdlv @rBney 8 eR@ActioA R ANERA fealls frH wifiéh | eaves,
hi gh-tenperature extraction and discard of the extract are preferred.

[0035] Ehechinsbrlegemolateintthe figst _stIaFg hThe pisidd dxtRcEMith@siecFitatiGy rebés &ny

aqueous solvent, such as distilled water, deionized water, and

hydr oal egfigctionGriBPAnliquenss sdlveny bEwa 0davedi® which an enzyme is added or extraction of
tea eaves with an aqueous solvent to which an enzyme is added.
[0042] Any enzyme that can enrich the amount of the amino acids in the extract can be used.
For example, several amino acids such as protease, a-amylase, cellulase, hemicellulase,
pectinase, and protopectinase may be used alone or in combination. Among them, preferred
is combined use of protease that decomposes insoluble proteins in tea leaves into soluble
low-molecular peptides and amino acids and cellulase or pectinase that decomposes fiber in
the tea leaves to liberate proteins present in the tea leaves in order to enhance extraction
efficiency on the amino acids, in view of extraction efficiency of amino acids.
[0043] The cellulase herein refers to an enzyme that hydrolyzes the B-1,4-glycoside bond of
the cellulose to generate cellobiose. Any cellulase that can be used in food may be used
without restriction regardless of its source and purity. Examples of commercially available
cellulases include Cellulosine T2, Cellulosine AC40, and Cellulosine AL (available from
Hankyu Kyoei Bussan Kabushiki Kaisha); cellulase “Onozuka” 3S (Yakult Pharmaceutical
Industry Co., Ltd.); and cellulase T “Amano” 4 and cellulase A “Amano” 3 (Amano Enzyme
Inc.).
[0044] The pectinase (also referred to as pectin depolymerase or polygalactouronidase)

herein refers to an enzyme that hydrolyze the a-1,4-glycoside bond of polygalacturonic acid



boi ling point of alcohol, use of distilled water or deionized water is
preferred. [0036] The partial renoval of catechins fromthe tea | eaves can
be determ ned by neasurenent of the concentration of the catechins in the
hi gh-tenperature extract or the acid treatnment solution in the step of
renoving the catechins. [0037] The quant#i-ti es of the catechins can be
determ ned by any known process, for exanple, separation analysis such as
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after | QuniRONSLeNRc.gxtraction is preferred as described below in the
econom cal view point ~because am no acids nay al so be renoved in addition
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I nventi on. elimnary saving of am no acids that can be readily extracted
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of investigation by the present i1nventors, the solid content of a
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ocatechins and 1.0 to 7.0 weight % amno acids (including 0.4 to 3.5

wei ght  %xbpaaidasee(peptidase)ahatraffeett peptide to form amino acids.  Any protease among
them may be used, and exopeptidase that can form amino acids is particularly preferred.
Any protease that can be used in food may be used without restriction regardless of its source
and purity, and may be selected in view of optimal pH. Examples of such protease include
Orientase 22BF, Orientase 90N, Orientase ONS, Orientase 20A, and Nucleicin (available
from Hankyu Kyoei Bussan Kabushiki Kaisha); Punchidase NP-2, Papain soluble, and
protease YP-SS (Yakult Pharmaceutical Industry Co., Ltd.); Denatyme AP, Denapcyne,
Purified papain for food use (Nagase Chemtex Corporation); and protease M “Amano”,
protease A “Amano” G, protease P “Amano” 3G, protease N “Amano”, glutaminase F
“Amano” 100, Newlase F, Pancreatin F, Papain W-40, and Bromelain F (Amano Enzyme
Inc.).
[0046] The conditions of the enzyme extraction depend on the type of the enzyme used, the
type of the tea leaves used, and desired preference. In general, the amount of the enzyme to
be added ranges from about 0.0001 to about 0.1, preferably from about 0.001 to about
0.05 parts by weight on the basis of one part by weight of tea leaves. An amount of less
than 0.0001 parts by weight leads to insufficient effect on increases in amino acids in the
extract. An amount exceeding 0.1 parts by weight leads to an economical disadvantage due

to saturated extraction efficiency of amino acids and may affect the taste of the extract in



bel ow. The proportion of theanine in the am no acids was about 0.4 to 0.5
(refer to Conparative Exanples Aland Al' and Exanples D1, D1', and El). In
addition, the solid content of high-tenperature extract of green tea

| eaves cont ai ned about 15 weight % catechins and 2.5 wei ght % am no aci ds
(including 1.5 weight % theanine). Theigroportion of theanine in the am no
acids was about 0.5 (refer to Exanple Bl). Furthernore, the solid content
in a hi h-ter‘rgerature extract of the residue of |owtenperature extraction
of green®™&4“YB%ves contai ned about 30 to 35 wei ght % catechins and 0.4 to
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(di spos he results further denonstrate that the | owtenperature
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extract 'described bel ow because the | owtenperature extract of thRe green
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(Second step:” Preparati on of enzyne extract) The present invention involves
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the first step. The enzyne extract in the specification refers to
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added or extraction of tea eaves with an aqueous solvent to which an
enzyme imayeafettthe taste of the extract in some enzyme.
[0049] The pH during the enzyme extraction is preferably set at the optimum PH for the
enzyme to be used, and a pH adjuster may be used, if necessary.
[0050] Preferably, the enzyme reaction (enzyme extraction) is carried out with stirring or
circulation.
[0051] After the enzyme reaction, the reaction system is heated at about 60 to about 121°C
for about 2 seconds to 20 seconds to deactivate the enzyme. Next, it is preferred that the tea
extract (enzyme extract) is immediately cooled in order to prevent deterioration of relish.
The resulting tea extract may be subjected to any separation procedure such as centrifugal
separation or filtration to enhance the clearness of the extract, if necessary. Alternatively,
the extract may be condensed into concentrated solution. Alternatively, the extract may be
dried into a dry substance (powdered form).
[0052] The resulting tea extract (enzyme extract) contains high concentrations of amino
acids and low concentrations of catechins. As described below, according to investigation
by the present inventors, the solid content in an enzyme extract prepared by enzyme
extraction of an extract residue (tea leaves) of low-temperature extraction of green tea leaves

to remove part of catechins contains about 4.0 to about 6.0 weight % amino acids (including

0.05 to 0.3 weight % theanine) and about 7.0 to 8.5 weight % catechins. The calculated



[0042] Any enzynme that can enrich the amount of the amino acids in the
extract can be used. For exanple, several am no acids such as protease,
a-anyl ase, cellulase, hem cellul ase, pectinase, and protopectinase may be
used al one or in conbination. Anong them preferred is conbined use of
prot ease that deconposes insoluble prefleins in tea | eaves into soluble

| ow- nol ecul ar peptides and am no acids and cel |l ul ase or pectinase that
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Co., Ltd.); and cellulase T "Arnano” 4 and cellul ase A "Amand" 3 ( Amano
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depol ynerase or pol ygal act ouroni dase) herein refers to an enzyne that
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acid). Any pectinase that can be used in food may be used w t hout
restri ctightempeaurdleetsctivh dftan estactiva residuegpafilotvytempacktir eltryueioh iof geeeni S
comercially avail able for the purpose of clarification of fruit juice and
an i npr ocedloeves to renyove! hrtadf caterhias tomains Bhautple® aboht LS Wwejzht U4 mamesacidscl ude
Cel lul osin PC5, Cellul osin PE60, and Cellul osin PEL (available from Hankyu
Kyoei Buinshidingdb03tu &i7 weighs 19ajheapiose} andds & t@S0avaiglp e tchtealsies. HLTHeakal dted
Phar maceutical Industry Co., Ltd.); and pectinase "Amano" PL, pectinase
" Amano" raio (aAnwi themrmipgacida €a))to the catechins (b) is 1.0 to 16.0 (refer to Examples D3, D3’,

and E3). In addition, the solid content in an enzyme extract prepared by enzyme extraction

of tea leaves from which catechins are removed by acid treatment contains about

12.5 weight % amino acids (including 0.3 weight % theanine) and about 8.0 weight %

catechins. The calculated ratio (a/b) of the amino acids (a) to the catechins (b) is 1.6 (refer

to Example C2).

[0053] These results demonstrate that the enzyme extraction after high-temperature

extraction or acid treatment of green tea leaves for removing catechins produces enzyme

extract containing high concentrations of amino acids and low concentrations of catechins.

In view of these results with the results of the first step, enzyme extraction using tea leaves

from which catechins are effectively removed produces tea extract (enzyme extract)

containing high concentrations of amino acids and low concentrations of catechins. It is

believed that the reaction of removal of catechins in the tea leaves leads to an enhancement in

the reaction or effects of enzyme.

[0054] The amino acid content and the catechin content in the enzyme extract in the second

step may be appropriately determined based on the specification of the required tea extract.

In general, at a total amino acid content in the solid content of 2.5 weight %, preferably

7.0 weight % or more, the resulting tea extract exhibits flavor/mellow taste. In addition, at a



[ 0045] The protease herein refers to an enzyne that catal yze of hydrolysis
of the peptide bonds of protein and peptide. The protease is roughly
classified into endopepti dase (proteinase) that affects protein and
peptide to form | ow nol ecul ar wei ght peptide and exopeptidase (pepti dase)
that affects peptide to formam no aci-d§9.- Any protease anong them nay be
used, and exopeptidase that can formamno acids is particularly preferred.
Any protease.that can S i u Wit hout sestriction
t§AP 8q‘te‘l|?]tl% c&ifttht tfﬁ:" the asﬁgd 651}1&)&3&& gﬁéS .ﬁ%{m@ﬁ% o }eeg,?’ &ﬁef@rﬁ%f
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pr ot eas ar maceut | I ndust
Denapcyng: k. i of tion); and
pr ot eas g‘ %ﬁ qo?rgéllrt] gd) (,%9 ﬂ%?o%t?é s ggle&%t%ﬁ@rggj%é&ugrgg@gfaegg%? Bilrlrla%g% pr ot ease

N " Amang, ] Y N | |
g OB Rl BRI 159 R o et ot

enzyne exkdAciringBntdSRERs Ms IRt RS a 2ElishRAhSNEY 1R tdhRerabBE forll dRMpR,. T he
tea | eaves used, and desired preference. In general, the anount of "the

enzyne to be (@ﬂﬂ@dtepmgg&aﬁdslpm @k extradd cOMBhirdOnigh esriceRirdtionahemay)y from
about 0.001 to about 0.05 parts by wei ght on the basis of one part by

wei ght of tea THR&Ent NRerRBAIGith& prbeidss a tdd@RtrictARA LaPBE hodayYed®} Siking eads
to insufficient effect on increases in amno acids in the extract. An

amount  ekea@amtito ghddted ep@idt Serlzymerk ghét) bepaediby thalegarextaaiordsatbant age
due to saturated extraction efficiency of am no acids and may affect the

t ast e ofabbVieamiéxhatsits énfichddfreshda®og i ydditioh GO éllow herofoanp €hasdyr eThef t he

enzynme extraction nmay be appropriately selected in view of
theanine is preferably added such that the theanine content in the tea extract containing high
concentration of theanine is 0.1 weight % or more, preferably 0.15 weight % or more relative
to the total amount of the amino acids. Alternatively, the theanine is preferably added such
that the proportion of the theanine in the tea extract containing high concentration of theanine
is 0.3 weight % or more, preferably 0.6 weight % or more, more preferably 0.8 weight % or
more, more preferably 1.0 weight % or more, most preferably 1.5 weight % or more to the
solid content derived from the tea leaves. Any theanine may be selected from purified
products isblated from tea leaves, concentrated products thereof, and commercially available
powdered theanine and liquid theanine. Since the low-temperature extract of tea leaves
contains high concentration of theanine as described in the first step, the low-temperature
extract of the tea leaves may be added as a theanine source. Use of the low-temperature
extract of the tea leaves leads to addition of aroma components such as hexanal, resulting in
creation of fresh flavor and plenty of mellow taste. The low-temperature extract of the tea
leaves will now be described in further detail.
[0055] Examples of usable tea leaves as raw material for a low-temperature extract of the
tea leaves include unfermented teas (green teas), such as sencha, bancha (coarse green tea),
houjicha (roasted green tea), gyokuro, kabusecha (dark grown tea), and tencha (sweet tea);

pot-roasted unfermented teas such as ureshinocha, aoyagicha, and various Chinese teas;



the optimal conditions for enzyne to be used, and generally ranges from
about 20 to about 50C, preferably about 35 to about 45C. Enzyne extraction
at a tenperature lower than 20C | eads to poor extraction efficiency, while
enzynme extraction at a tenperature higher than 50C may | ead to odd taste
of the extract. [0048] The enzyne extrs®tion tinme may al so be appropriately
determ ned, and ranges generally fromabout 0.5 to about 20 hours,

R e e L
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stirring or circulation. [O ter the-“enzyne reéaction, e reaction
system i %y ;
st conds AHGE oDl 3RAR celbeled a8 hecliih he (AR ARMbcids PREARTR feut e

extract figpzyme extract) is imediately cooled in order to prevent
deterioration of relish. The resulting tea extract nmay be subjected to any

separ at j(pB 6Pr PR -EndhteituR e xHRR dah b YRl par RIERAEALac 86 6f oel dfith@feh MhvES
enhance the cl earness of the extract, 'if necéssary. Alternatively, the

extract wif s@ﬁzeﬁ@ﬂd@ﬂ&;ﬁﬁ{)érﬁiu?e.cOI'lfeelBWt@ﬁl@Qraﬁﬂé Hérefrefetd {02{bdaE O Y&aBout t he
extract may be dried into a dry substance (powdered form. [0052] The

resul ti agrQ, eefepsblyadouf BNEYABDUEINIEC DhedoRLtamperatiirg BxteRN6R 04N sHlé@RElyOf
am no acids and lI'ow concentrations of catechins. As descri bed bel ow,

accor di ngl éfeicicar g skirgnd flevh fldvpr thappiensciatiutinganémi Somporensuch as Bedaanl, i n
an enzyne extract prepared by enzynme extraction of an extract residue (tea
| eaves) Aetledopityed abpey ticunide extréspohdwto this fuske aviremnipdases, that is, the

theanine is a component extracted at low temperature.

[0057] Any extracting solvent that is used in food industry can be used without restriction.

Examples of such solvents include distilled water, demineralized water, tap water, ionized

alkaline water, ocean deep water, deionized water, deoxygenated water, hydroalcoholic

solutions (10 to 90 v/v% alcohol), and water containing inorganic salts. Among them,

preferably used are pure water and deionized water. If ions such as calcium or iron ions are

dissolved in water, they combine with tannin the extract of the tea leaves to generate

insoluble substances or to change the color of the extract.

[0058] The amount of the extracting solvent to be used depends on the type of the tea leaves

used, the type of the extracting solvent, the extraction temperature, and desired preference.

In general, the amount is in the range of 5 to 50 parts by weight for one part by weight of tea

leaves.

[0059] The extraction time may be appropriately determined, and is generally about 5 to

30 minutes, more preferably 10 to 20 minutes. The investigation by the present inventors

confirmed that low-temperature extraction results in rapider leaching of amino acids than

catechins, in more detail, entire extraction of amino acids for about 10 minutes in an

extraction process using deionized water (25°C) that is ten times the weight of the tea leaves



to renove part of catechins contains about 4.0 to about 6.0 weight % am no
acids (including 0.05 to 0.3 weight %theanine) and about 7.0 to 8.5

wei ght % catechins. The calculated -16- ratio (a/b) of the am no acids (a)
to the catechins (b) is 0.6 to 0.7 (refer to Conparative Exanples A2 and
A2'). The solid content in an enzynme ex9ract prepared by enzyne extraction
of an extraction residue (tea | eaves) of high-tenperature extraction of

I f hi ' bout. 11 .weight %
am no alihe FEIeRe NG Uon gbr ket ffe i srie ERHCGon St B inogatt eni ne
15 5" r apereiGET oottt e GRS R At ) e

extract \BEERABHIF I ITL* EARL b2RaRlon IR ARG HEAR LERL HEhERD] eaves)

of hig enper raction of an extraction residue o rature
t ti : I : : | | bout

75 to LRGIE A IVERR leok e of BED Jfud S AB Ve pbocRed IGUESRL AR A BF IR, o

t heani Fellel : | 9 ' | ' b) of

the.am S RAREeri il ABA o RE BE Rval OF HER O B Fher R R oo

b3, D3 g)%é’f@ﬂanﬁgiixaﬂlgleai dition, the solid content in an enzyme extract
pr epare y enzyne extraction of tea | eaves fromwhich catechins are

renoved ci Rh Rt raédds mah B tusdPwRhYR IrSlHict 1Sk Lds
(incIudpggog.ég%g?ght%§)ﬁﬂea fne) ang abgut“é}o ﬁgﬁéﬁ{ % ggggghins. The

cal cul ate@therAtle@xtraétion G¥fthé PRs@iMRnA6h dSFdrdkatld RE 16ALE G DSol(Mt ks 1. 6
(refer to Exanple C2). [0053] These results denonstrate that the enzyne

extract pReedntes taak HdiloReR OF kii@ionSxid M k@it & sepafatbd @A kHERE 1QkeOr een
tea | eaves for renoving catechins produces enzyne extract containing high

concent fiabighnssiofe, Bioptosdt icehstritupd] $eparation oe filtiAionPRSeefvet k(1o | n vi ew
of these results with the results of the first step, enzyne extraction

usi ng t ederr@btoes kntadefextractiony. atAedrhativedy, exeidtiontis vatiyd beroyvaibwingduces tea
extract (enzynme extract) :
solvent to flow through tea leaves (flow extraction). In view of extraction efficiency, the
flow extraction is preferred. Any flow extraction process, such as so-called drip extraction
by shower flow-down and column extraction can be used without restriction. In the column
extraction, an up-flow process in which liquid is allowed to flow from the bottom to the top is
preferred due to high extraction efficiency and less mesh clogging. In this process, tea
leaves are generally placed on a metal mesh. Any other material that can support tea leaves
and separate extract from the lea leaves, for example, cloth or paper may also be used instead
of the metal mesh. During the extraction, the extractor is hermetically sealed for extraction
under pressure. Any additive such as antioxidant may be added.
[0061] The resulting low-temperature extract may optionally be subjected to any separation
operation, for example, centrifugal separation or filtration in order to improve clearness. In
addition, the extract may be condensed into a concentrated solution.
[0062] The resulting low-temperature extract contains a large amount of theanine, which is
a fresh flavor component among amino acids. A higher theanine content is preferred. The
extraction is preferably carried out such that the amount of the extracted theanine is 10 mg or

more, preferably 15 mg or, more preferably 20 mg or more for 10 g of tea leaves.

Furthermore, the extraction is preferably carried out such that the amount of the extracted



coﬁtaining hi gh concentrati ons of am no acids and | ow concentrations of
catechins. It is believed that the reaction of renoval of catechins in the
tea | eaves | eads to an enhancenent in the reaction or effects of enzyne.

[ 0054] The amino acid content and the catechin content in the enzyne
extract in the second step may be apppgpriately determ ned based on the
specification of the required tea extract. 1In general at a total am no
acid content i.n the s d content ref er abl 0 weight %
or mor e, ﬁ%aﬁ@er%%wa@ e on T e Bt e ot msvpf%féaély n
additio . total cat n,cont.e in the sol.id conmpo .qf 15.0
e ght o SR eieBLZ O PR mai e adt HENo R HEEaToN R Falh 45 it
extract substa I a er/astr.i

o e of e&b%&fﬁi%foq%eﬁﬁ%ﬁﬁd%ﬁ?a% IR O ol Vet of e e

am no o the catechin content (b) of 1 or nore,
preferal’ffiba%(fgl;;|< @gm"ﬁ preferably 10 or nore, nost preferably 15 or

Thue |+ tod® iRl SeaPLLANAC sk BUQE i SO0 cxfibd VA AR I AR MGR| § 270
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by the enzyfe extra eécrl its enric resh

flavor, ekﬁlbﬁﬁﬂieﬁlb%ﬂi ro@Lh@Yavd! Qfﬁtﬁlﬂ’fl&dlow é eratdl@@xtrhe@RIcA @ohSinkef er abl'y

added suc anlne content I1n the tea extract contai ning hi gh

concent 1 gé SRolht JHRSRAINRD R eréshv‘ﬁelv%k‘ Eonf?@ﬁenm?faﬁ pr(ﬁ/riﬂ’éc @feﬁt&b{'aa tha vei ght %
or nore rélative to the total anmount of the am no acids. Alternatively,

t he t heaRhibgs FesHP4Rl RofhY fRdeedits welowt hat t he proportlon of the theanine
in the tea extract containing high concentration of theanine 1is 0.3 weight

% or noneec4)r ahescditdach mhay & B1BRdCHif an Bfoportiod withsd t&tadion, SepdndBi @At %o or
nore, nore preferably 1.0 weight %or nore, nost preferably 1.5 welght % or
nor e t o dedied preference, such that the theanine content in the resulting tea extract containing high

concentration of theanine is 0.1 weight % or more, preferably 0.15 weight % or more of the

total amount of amino acids, or such that the theanine content is 0.3 weight % or more,

preferably 0.6 weight % or more, more preferably 0.8 weight % or more, more preferably

1.0 weight % or more, most preferably 1.5 weight % or more of the soled content derived

from tea leaves in the tea extract containing high concentration of theanine. Preferably, the

total amount of low-temperature extract is used in order to secure the effective components in

the tea leaves. In such a case, the volume ratio of the enzyme extract to the low-temperature

extract is generally about 1:0.1 to 15, preferably about 1:2 to 10.

[0065] The amino acid content in the mixed tea extract is 160 mg or more, preferably

180 mg or more, more preferably 200 mg or more for 10 g of tea leaves, and 2.5 weight % or

more, preferably 5.0 weight % or more, most preferably 7.0 weight % of the total soluble

solid content derived from tea leaves ([g] = total weight of extract [g]xBrix [%]/100). The

theanine content is 10 mg or more, preferably 15 mg or more, more preferably 20 mg or more

for 10 g of tea leaves, and 0.3 weight % or more, preferably 0.6 weight % or more, more

preferably 0.8 weight % or more, more preferably 1.0 weight % or more, most preferably

1.5 weight % or more of the total soluble solid content derived from tea leaves ([g] = total
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solid content derived fromthe tea | eaves. Any theanine may be sel ected
frompurified products isolated fromtea |eaves, concentrated products

t hereof, and comrercially avail able powdered theanine and |iquid theanine.
Since the |lowtenperature extract of tea | eaves contains high
concentration of theanine as described2in the first step, the
Iomftenperature extract of the tea | eaves may be added as a theanine

f th | | d
oo € P af chik t@pgalgﬁ??/ﬁtth as hex anal . resul ting in creat;on of
f h fl | t of th
tea | ed0led], dthﬁgw b Yol sl bP Sk Eonl R chON LEARTISAN SaGElesfict oF 1N
usabl e &)ﬁégf: RVARAS of ?e\éé?l% agsaﬂtet Rivé& t&d\g SUBTPREBhEES or%%h&%%rﬂ)fl the tea

| eaves unfe nent e reen tea suc as senc

(coarselgrﬁsaﬁg@@)m 1%390,?{55;&%4 ‘P;f"fé BYHEIR of fRL, mal Bl W&é&@b@ (dark

gr own tea) tenc pot=r oast ment ed feas such as

ur eshi ng pmatpmumﬁ@ala/@ant &tykrt?aﬁ téfl@%e_ls_l(iqu t%awe %P%ﬁ{jac{ eas

such as ﬁous u cha (pouchong tea anon cha uan Yirmrtea), and

ool ong T RIOVEN ]mgagat@ reen
tea har 5@2{? é(ﬁ;ﬂ%t]/ OZE Aﬁgeggﬁgta? P@P w?ﬂle? g%ﬁ of ﬁfé ¥ u-‘er E?geg'éﬁg%%‘ig’or?hese
tea | ea\d@ﬁon@faeésethat%dteaearmgﬁé Hﬁﬂtb%%lxﬁr%aéf anqlz?am&ﬁtmﬂpg teas which

are predom nantly eval uated by fl avor/ nel tas In addition, use of

the sa%&@an%aat\a@@e;aact btea Waeh dontdifearing MaRls @ h kRgtankGunPbES sw&gu% vi ew
of relish 056] The |l owtenperature extract can be prepared by

extract lo@ﬁm@é oPthe solfid EdtReritdbrh @AVESes Whd ExIHbIBOMERAY, beduﬁ&lﬂta%m%té‘.t ure. The
| ow tenperature herein refers to about 0 to about preferably about 10

t o aboutAmdélg ted Betrdd\edrainiRE dligh Goneitiaiohs oNammd iseat éxtRlcyhavadita
efficiently extracts flesh flavor conponents including aronma conponents

such as clxexidn@bntentASotdiosmitdnb oficadihie) cxdvedinigié.cweighsPaxtibitsaligtiys fresh
flavor conponents, that is, the
bitter/astringent taste (refer to Comparative Example A1l); however, an extract having a
catechin content of 15.0 weight % or less and an amino acid content (total amount of amino
acids) exceeding 5.0 weight % does not exhibit bitter/astringent taste (refer to Comparative
Example A1’ and Example C3), in particular, extracts having an amino acid content of
7.0 weight % or more exhibit profound flavor taste (refer to Examples D4’ and E4) , and
extracts having an amino acid content of 5.0 weight % or less exhibits slight bitter/astringent
taste regardless of a low catechin content of 15.0 weight % or less (refer to Examples B3 and
D4). |
[0067] The resulting tea extract may be mixed with any additive, if necessary. Examples
of additives include ascorbic acid and salts thereof, pH modifiers, aroma chemicals, and
coloring agents.
[0068] The tea extract may be subjected to any separation procedure such as centrifugal
separation or filtration to enhance the clearness of the extract, if necessary. Alternatively,
the extract may be condensed into concentrated solution or dried into a dry substance
(powdered form). The present inventors confirmed that a concentrated solution that was

prepared by condensing a tea extract containing high concentration of theanine prepared by

mixing an enzyme extract with a low-temperature extract of tea leaves, and a tea extract



theanine is a conponent extracted at |ow tenperature. [0057] Any extracting
solvent that is used in food industry can be used without restriction.
Exanpl es of such solvents include distilled water, dem neralized water, tap
wat er, ionized alkaline water, ocean deep water, deionized water,
deoxygenat ed water, hydroal coholic sobgtions (10 to 90 v/v% al cohol), and
wat er containing inorganic salts. Arong them preferably used are pure

wat er and dei pni zed ter.. If ions.such as .calciumor. i.ron.ions are

di ssol valeraed Ry arezerdiube s smcentin e soluioh MG R dek ppd lhen dhsspEng S | caves
to generat i nsgl ubl e subst ances, or.tq.chan col.or of the extract.

[ 0058] ﬂ?@'%gﬁ@u‘ﬁ%ero‘?r%'go%%?fl&%gtef‘%f%%ﬁ}@%tad stggls%é}%{ysr L‘gl}iepends on the type
of the tE%@Aﬂﬁﬁ,\E? used, the type of the extracting solvent, the extraction
tenperature, and desired preference. In general, the anobunt is in the range

of 5 tor[é@ djar ht%ipg%;e}{‘n@bg ich QUi Qf«ge{sgﬁ%eed’ﬁijﬂﬂﬁergfetaﬁle@ whi? B B2am 1?959]

The extractton € appropria termned, and 1S’ gener y about
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usi ng dej,oRl ARttt sdstddZ 3wt rdStehe\wileiRsq.t he wei ght of the tea |eaves
-19- anghan(%ﬁcrﬁgsesfn prdgortfgﬁégfeggtgchéﬁs after the entire extraction
of the am no agidence Pmdingly, it is nost preferred that the extraction
is finished inmediately after the amno acids are conpletely extracted.

Entire extractygdersblyliogst@iiieen Railehves aID HevdeHRIcEd H6!a B¥luntd & tfabfdR Al
whi ch | eaching of amno acids is no | onger observed in the neasurenent of

the aniipg nfC bfld&iemizedMvaicR at 15 Coxds' adkd &onl @8 WP6f the BRrAdidrab Ikferdd)thélPLC or
any other neans (refer to Reference Exanple 1).

green tea leaves. Deionized water at 25°C was continuously fed at a flow rate of 50 mL/min

for 20 minutes, while the solution continuously discharged from the bottom was sampled
every two minutes. The catechin and amino acid contents of the sampled solutions were
determined.
[0070] Catechins were determined by HPLC under the following conditions.
(Conditions of HPLC)
HPLC unit: TOSOH HPLC system LC8020 model II
Column: TSK gel ODS80T sQA (4.6 mm by 150 mm)
Column temperature: 40°C
Mobile phase A: water-acetonitrile-trifluoroacetic acid (90:10:0.05)
Mobile phase B: water-acetonitrile-trifluoroacetic acid (20:80:0.05)
Detector: UV 275 nm
Volume injected: 20 uL
Flow rate: 1 mL/min.
Gradient program:
Time (minutes) %A %B
0 100 0
5 92 8



[ 0060] Any known extraction process may be used without restriction for the
| ow- tenperature extraction of the present invention. For exanple, tea

| eaves and a solvent are placed into a tank, followed by extraction, and
the extract is separated fromthe tea | eaves through a sieve, by optional
centrifugal separation or filtration, 423 r+ecover extract (also referred to
as kneader extraction). Alternatively, extraction is carried out by
allowing a solvent {p flow through tea |leaveg (fl ow extraction). In view
of extraction efficiency, the flow extraction is preferred. Any flow
extraction process, guch as so-cgjd ed drip exfgaction by shower flow down
and colum extraction can be used without restriction. In the colum
extraction, an up-flgpw process ingwich liqujghis allowed to flow fromthe
bottomto the top is preferred due to high extraction efficiency and |ess
mesh clogging. In thhyg process, tga |eaves gye generally placed on a netal
mesh. Any other material that can support tea | eaves and separate extract
fromthe | ea | eaves,3dor exanpl egocl oth or pager nmay al so be used instead
of the metal nesh. During the extraction, the extractor is hernetically

seal ed for ext$tafddr@BSubstHeey: chleif Wpteatddin, 3albdateecRinS bFiBalfscaOhinOXitday may
be added. [0061] The resulting | owtenperature extract nay optionally be

subj ect eghllafe, apiratseii ball it palloQRédhin gdlatd, and éﬁ?ﬂi@ﬁ@dcﬁtqcﬁﬁﬂ‘gallhtfel(ﬁﬁhtasepar ation
or filtration in order to inprove clearness. In addition, the extract may

be condemiphdPiurity Reagemy)centrated sol ution. [0062] The resulting

| ow-t enperature extract contains a |l arge anount of theanine, which is a
fresh flavor cAmponsids wemndsoalearmimd lSHPIEC ungbethe félbaring eomiitidnt i s
preferred. The extraction is preferably carried out such that the anount
of the extract@EbnthwanphHPLE)10 ng or nore, preferably 15 ng or, nore
preferably 20 ng or nore for 10 g of tea |eaves. Furthernore, the
extraction is IpPe€Canitl Watay Amanb Acid Anadyrer B625 t he anount of the extracted
-20_ theanine is 0.8 weight %or nore, preferably 1.0 weight % or nore,
nmor e pr ef er ablGolumn: AccQ-Tag column (3.9 mm by 150 mm)

Column temperature: 40°C

Mobile phase A: AccQ-TagA (pH 5.8)
Mobile phase B: acetonitrile

Mobile phase C: water/methanol = 9/1
Detector: EX 250 nm EM 395 nm, Gain 100

Volume injected: 5 pLL

Gradient program:
| Time (min) Flow rate (ml/min) %A %B %C

0o 1 100 0 0

1 1 99 1 0
16 1 97 3 0
25 1 94 6 0
35 1 86 14 0
40 1 86 14 0
50 1 82 18 0

51 1 0 60 40



1.5 weight %or nore, nore preferably 2.0 weight % or nore, nost preferably
2.5 weight % or nore of the entire soluble solid content derived fromtea
| eaves ([g] = total weight of the extract [g]xBrix [%/100). [0063] In the
present invention, mxing of the enzyme extract with the | owtenperature
extract can provide a tea extract exhilp4ting superior flavor, as described
above. For details, mxing of the enzyne extract, which contains high
concentrations of ammno acids anfj exhi bits mell ovxio%nd pr%f ound flavor,
with the | owtenperature extract,; which contains a | arge anou of

t heani ne being a fresh flavor c¢ onent, can provi d@ a t%’@ ext ract that
exhibits flesh and profound flavor with nellow. [0064] These eXtracts may
be bl ended in any prﬁ@orti on w tdwut restriction, d%pendi6@g Oy desired
preference, such that the theanine content in the resulting tea extract

(p:)?g]t Zir 2'b|n3 BI 1gar\1Ne| gﬁé E%ng%&ﬁg?e g# taei@fg(i)litlig :,q§%%un€§@$ne;/ﬁ${]na a%:lﬁ%esi, or
h th i is: Q. [ - %0 0 i : ably 0.6
vvesuicght 0;}’ {)&rsnl%rrbfrete]?ﬁgn’ol 1?‘2 el]%ér}lg%’ gﬁ%’%‘!"f‘f“gi %ﬂl%\/\e’:zg tm%%g%mﬁg)rré? go,lmnbepélg{a%?lgg éeI?'{[’abI y

1.0 vei %}in%tﬂfgoﬁﬂé,eas AR tacty ﬁggﬂb?ﬂny and Systfak PAlid e ffindTor € of the sol ed

content derive fromtea | eav n the tea extract containing high

concentration pfe LHARUOShovil i%fﬁg.alb' Yrig! DEembPidtes MR UREnPhcid O LoRGEAL Ur e
extract is used in order to secure the effective conponents in the tea

| eaves. JtR fad&ttak thadfhat fon @atéONiHdTRIchSicH @s BdtedRE iSihe iPRyiBE] frémigréd tkhe
| ow-tenperature extract is generally about 1:0.1 to 15, preferably about

1:2 to lRaves QRS aimoshenta@ianRduatkiot afens &dills 4B ckhgctéd xebobheR) Sdut&Civhi®ad 60 Ny
or nore, preferably 180 ng or nore, nore preferably 200 ng or nore for 10 g

of tea |@eschis parnihlls.rdmiiiaghh eBpsd tiri®6£20 piimftey. alit ¥ onlrmi&i bt se¥écton BDT €,
nost preferably 7.0 weight % of the total soluble solid content derived

from t eaht esty&sing tinde at lowitahpsvaiughéxtedction tasalts in @lecBre axtifgidbd 00aminbhe
t heani ne content is 10 ng or nore, preferably 15 ng or nore, nore
pr ef er akdcydsdflavar componemts) with suppressed extraction of catechins (astringent components).

Reference Example 2

A low-temperature extract was prepared for determination of amino acids and
catechins as in Reference Example 1 except that green tea leaves (weakly roasted) were used.
The results also show that amino acids are extracted faster than catechins from this green tea
leaves and the almost entire amount is extracted at about 10 minutes, like Reference
Example 1. The total amount of the amino acids was 167 mg in the extract.

Comparative Example 1

In a first step, moderately roasted green tea leaves (10 g) were placed into a column
extractor, and 100 mL of deionized water at 25°C was added from the top of the extractor to
immerse the green tea leaves. Deionized water at 25°C was continuously fed at a flow rate
of 50 mL/min for 20 minutes to prepare a low-temperature extract (Sample Al). To the
extract residue after extraction of Sample A1, 0.2 g of protease and 0.2 g of pectinase were
added. Deionized water at 40°C was added such that the total weight was 160 g, the
solution was circulated at a rate of 50 mL/min for 16 hours at 40°C to promote the enzyme
reaction. The resulting enzyme-processed solution was heated at 90°C for 10 minutes for

deactivation of the enzymes, to prepare an enzyme reaction solution (Sample A2). The total



for 10 g of tea |l eaves, and 0.3 weight %or nore, preferably 0.6 weight %
or nore, nore preferably 0.8 weight % or nore, nore preferably 1.0 wei ght
% or nore, nost preferably 1.5 weight %or nore of the total soluble solid
content derived fromtea |eaves ([g] = total -21- weight of extract

[g] xBrix [%/100). [0066] On the other-2%and, the content of catechins in
the tea extract is 800 ng or less, preferably 700 ng or less for 10 g of
tea | eavzgumaBEShmptA LatingMtal9dMimb 88 §ampPleSA LHRR! thixed %o grf:?@l'egihttea %lt?e{g:t
| ess, nore preferagly 10.0 weight % or lesS, nost preferably 8.0 weight %
or |ess ﬁ@fam?[heAB}?t al soluble solid content derived fromtea | eaves ([g] =

t ot al i ght of extract [g]xBrix [9%/100). As described below, the results
of the gphooy] b¥hd 4ifinBaeRICdntch RVATAURE SatehNBRH LR ESarh181A 180 SRt PR AB fdre
prepared by 'm xi ng of an enzyne extract with a |owtenperaturée extract of
tea | eaviRferf@iddodsif Reférbcediadpld 1. aThofl@bor dBAUM safiple?was dvailgHdd B9 thede MoOT €
of the solid content fromtea |l eaves and exhibits nellow, profound flavor
taste. dpengatéditsextracts containing high concentrations of am no acids,
an extract having a catechin content (total content of catechins)

exceedi 0071y. Orwelegilts 4¥6 showibint Fabdd 1.9HTheyweight (ysld)psttthié rigendred ssligor was er
to Conparative Exanple Al); however, an extract having a catechin content
of 15. 0 9RigintSavhple Allend 3rgdn Sampihd AD. afThelamomt et coritait atas Fmmin Sfmplai no
aci ds) exceeding 5.0 weight % does not exhibit bitter/astringent taste
(refer tAl @hffhmgtin SempExAdp| I vikw of ik sExaanitd witlihe resultspaRefaahaer , extracts
havi ng an am no acid content of 7.0 weight % or nore exhibit profound

fl avor tEsimplés; eftkoughaliasteptiresaniintsaofchniad acidsdre exgractad issthedirstrsgepatheani no
acid content of 5.0 weight % or |ess exhibits slight bitter/astringent

tast e r egelddif deesarpimoacidsis Bathec¢rihanensrhyedecomposigon ofptotgins during theeszyfmeef er
to Exanples B3 and D4). [0067] The resulting tea extract nmay be m xed with
any additrgairaentiin theesse@bitep. Exanpl es

[0073] The content of the catechins was 671 mg in Sample Al or 171 mg in Sample A2.
These results ih view of the results in Reference Examples demonstrate that catechins not
extracted in the first step are extracted in the second step. The calculated ratio (a/b) of the
amino acids (a) to the catechins (b) in Sample A2 was 0.60.

[0074] In the results of flavor evaluation test, Samples Al and A2 have different
characteristics of .taste; flesh flavor in Sample A1 while mellow, profound flavor in Sample
A2. In addition, Sample A2 was evaluated as slightly bitter/astringent taste probably
derived from catechins. A mixed solution (Sample A3) of Sample A1 and Sample A2
exhibited combined flavor characteristics of these two sample solutions, i.e., flesh, mellow,
profound flavor with slightly bitter/astringent taste.

[0075]



of additives include ascorbic acid and salts thereof,
chem cal s,

and col oring agents.

any separation procedure such as centrifugal

enhance the cl earness of the extract,

pH nodifiers,

if necessary. Alternatively,

aroma
[ 0068] The tea extract may be subjected to
separation or filtration to

t he

extract may be condensed into concentr-&bed solution or dried into a dry

substance (powdered form . The present inventors confirned that a
concentqﬁggg iolution that was prepared by condensing a tea extract
cont ai h—econcentration—of—theanine prepared-by—mxi-Arg—an—enzyne
extract mnth a | ow-tenperature extractppf teajleave and a tea @xtract
-22- pr npnr nrl h\/ 'F eeze dry: ng the conhcentrate rl cnl uf i on i o po\vl\mer and
t hen di ving the owder 410 wat er om concent raphe extract i bited
sati sf %ﬁé y- rg] ish- g\/l\!\vl L@J [ 0601 @ign nr eseant |@\bnnf —on—\Ai I)I né:lnm he
descri beg,i n further det ai | %y way of0§§anples, gshoul d not limted
to these Exanples In the fé OW Nng Exanples |ncIuJ;ng Ref erence Exanpl es
and Con | es), types roastnd te aves|(den b
"noder %@‘érs\cégdst@éiﬁpef "welr\l y ygas*‘gga wer-e—dsed .\ef er\,.S}ce gﬁﬂf*p uy_
Moder at ,ﬂ-ggﬁﬁted'green te eaves (L@rg) mere pl dinto a col
extract§$ n 100 nmL of d@“@ ized water at R5C was added fronlsﬁ% t op |of
t he extjr reen t | eaves. Dei zed nat er 25C was
ot | U e T moe o -0 ri-mitt b Lot e
sol uti On]'h(éﬁmﬁé (Br,ﬁléﬁlmy, #iaschapged from gshe botfom was sarrpl ¢d evegy two
m nutes. The catechin and ammno acid contents|of the sanpl éd solutions were
det er m n@gdaniddR 8l coemchi ngwtwgr e det grggi ned by HPlgpsunder |t he fpdd owi ng
condi t i leAs:
Catechins (b) [mg] 671 171 842
Catechins in solid content [wt%] 21.76 7.08 15.31
Amino acids/catechins (a/b) 0.09 0.60 0.19
Theanine/amino acids (c/a) 047 0.01 0.17
Flavor Evaluation Fresh flavor with Mellow, profound Fresh, mellow,
bitter/astringent | flavor with slightly | profound flavor
taste bitter/astringent with slightly
taste bitter/astringent
taste

[0076] Comparative Example 2

A low-temperature extract (Sample A1”) was prepared as in Comparative Example 1

except that the tea leaves used were green tea leaves (slightly roasted), and then an enzyme

reaction solution (Sample A2’) was prepared from the extraction residue.

The total amounts

of Samples A1’ and A2’ were mixed to prepare a tea extract (Sample A3’). Each sample

was subjected to determination of amino acids and catechins and sensory evaluation as in

Comparative Example 1.

[0077] The results are shown in Table 2. The weights of the recovered solution (yield)



(Conditions of HPLC) HPLC unit: TOSOH HPLC system LC8020 nodel 11  Col um:
TSK gel ODS80T sQA (4.6 mm by 150 mm) Col umm tenperature: 40C Mbil e phase
A. water-acetonitrile-trifluoroacetic acid (90:10:0.05) Mbbile phase B:

wat er-acetonitrile-trifluoroacetic acid (20:80:0.05) Detector: W 275 not
Volune injected: 20 L Flowrate: 1 m-2/mn. Gadient program Tine
(mnutes) %A 9B O 100 0 5928 -23- 11 90 10 21 90 10 22 0 100 29 0

100 3039048 RiASHALH 100G, SAEFEADN. ARISARSDDonRls 06815 G N

pl cat'echin 1'Oc &t echi
|l at e,
aci ds ﬁens§%P%8A%Z%**3ﬂ%ﬁ§%ﬂt§w€@ké@3ﬁd‘£ﬁ%é s Gl thd vl s""%ﬁlﬁe‘f@?en@é"‘ "

(Condi t ']:Bfaﬁlp?és deftofrdtrate that almost entire amounts of amino acids are extracted in the first
step, like Comparative Example 1, and the yield of the amino acids is further enhanced by
decomposition of proteins during the enzyme treatment in the second step.

[0078] The contents of the catechins were 337 mg in Sample A1’ and 282 mg in Sample
A2’. The results in view of the results in Reference Examples demonstrate that catechins
not extracted in the first step is extracted in the second step, like Comparative Example 1.

The calculated ratio (a/b) of the amino acids (a) to catechins (b) in Sample A2" was 0.66.
[0079] The results of the sensory test demonstrate that the enzyme extract (Sample A2’)
prepared in the second step, which contain reduced amounts of catechins but high
concentrations of amino acids, satisfied users discriminating tastes, i.e., mellow, profound,
rich flavor with relatively low bitter/astringent taste. Sample A3’, which is a mixture of
Sample A1’ and Sample A2’, is a green tea extract exhibiting quite different flavor, i.e., fresh,
mellow, profound taste with reduced astringent taste.

[0080]



HPLC units: Waters Am no Acid Anal yzer 2695 Colum: AccQ Tag colum (3.9
mm by 150 mm) Col um tenperature: 40C Mbile phase A: AccQ TagA (pH 5. 8)
Mobi | e phase B: acetonitrile Mbile phase C. water/nmethanol = 9/1
Detector: EX 250 nm EM 395 nm Gain 100 Volune injected: 5 L G adient
program Time (nmin) Flowrate (m/mn);-28& 98 %« 0110000 119910
16 197 30 2519460 35186140 40186140 50182180 5110
60 40 Z[Af-abﬁﬁz 110000 75 1 06040 110 0 0 60 40 Standard substances:

18 am ne—act+ds—argthne —tysi-ner—hi-sti-ti-ne—phenytatani-ner—tytrosine;
| euci ne, isol eucine, nethionine,|valingy alanine, ghycine, |prolinpg,
gl ut am e—aeteh
Yield [q] 462 129 591
Brix [%] 0.46 2.66 0.94
Soluble solid content [a] 2.15 3.42 5.56
Amino acids [mg] 120 187 307
Amino acids (a) in solid content [wt%] 5.60 5.48 5.52
Theanine (b) in amino acids  [mg] 6. 9 73
Theanine in solid content [wt%] 2.94 0.28 1.30
Catechins (b) [mg] 337 282 619
Catechins in solid content [wt%] 15.71 8.25 11.13
Amino acids/catechins (a/b) 0.36 0.66 0.50
Theanine/amino acids (c/a) 0.53 0.05 0.24
Flavor Evaluation Fresh flavor with | Mellow, profound Fresh, mellow,
bitter/astringent |  flavor without profound flavor
taste bitter/astringent without
taste bitter/astringent
taste

[0081] Example 1. Production of tea extract (1)

In a first step, slightly roasted green tea leaves (10 g) were placed into a column
extractor, and 100 mL of deionized water at 75°C was added from the top of the extractor to
immerse the green tea leaves. Deionized water at 75°C was continuously fed at a flow rate
of 50 mL/min for 70 minutes to prepare a high-temperature extract (Sample B1). To the
extract residue after extraction of Sample B1, 0.2 g of protease and 0.2 g of pectinase were
added. After deionized water at 40°C was added such that the total weight was 160 g, the

solution was circulated at a rate of 50 mL/min for 16 hours at 40°C to promote the enzyme



serine, threonine, aspartic acid, tryptophan, and cystine) and theani ne The
results are shown in Fig. 1. Fig. 1 denonstrates that am no acids are
extracted at a faster rate than that for catechins (denoted as catechin in
the drawing) fromgreen tea |eaves and al nost entire anmounts of am no
acids are extracted at about 10 mi nuteg9-whereas catechins partially
remain at an elapsed tinme of 20 mnutes. It is confirmed that selection of
the extrghiond_rhBPesthinoMe{BERRSRLUE Sofitibh AL hekled Lol T SRAGEL fote
extraction of amno acids | vor conponents) w th suppressed extraction

of cat ecfihfisvatiBs bf iﬂﬁ%%r\rl\lgéé %g?fgg%%}l-enzﬁﬁé %a%ﬂ&?smdsgpﬁ)léBZ). The total

| ow-t enperat ure extract ared tfor determnation of "am no acids and

cat echi Rg1@fe bPSRRPRAENERI thE iRl WIdmE YESRApIL Rt wlcGhRed BRplep ¢ GSted VAR Y
roasted) were used. The results also show that am no aC|%s are extracted

faster tRamprag®Chins fromthis green tea leaves and the alnost entire
anount is extracted at about 10 mnutes, |i ke Reference Exanple 1. The

total anmoost] ofhetdgindAtidQoAkhAandake dRdchicdrferth B SMpPlaBY -to SampR BS et
Exanple 1 In a first step, noderately roasted green tea | eaves (10 g) were

pl aced idetedminedls YiRefepice Bxatiple BNATHORavHE oo Eadlich@piessh svalRiedy BRe Was
added fromthe top of the extractor to inmmerse the green tea | eaves.

Dei oni zegpe@peadeldts. 25C was continuously fed at a flowrate of 50 nlL'mn
for 20 mnutes to prepare a | owtenperature extract (Sanple Al). To the
extract [0683]dUkhcatiudts aexshomat indrabhf 3. Sdli weeipht, ofGh@regowdrepsaltitas &icldpwls 2 ¢
of pectinase were added. Deionized water at 40C was added such that the
t ot al welidgbtg inSampbOBY or 13eg isShmupleBL. wakhecinmioo heitledntaht was H1%emgfin 50
m./mn for 16 hours at 40C to pronote the enzyne reaction. The resulting
enzyne- Faoges Bédr 266 utg inrPamgpde Béat dlic aont@@©f filor catd@hims rwasel988 ang Sample B1
deactivation of the enzynes, to prepare an enzyne reaction solution (Sanple
A2) . Theortlétmg ipSample B2. These results demonstrate that almost total amounts of amino acids

was extracted in the first step (high-temperature extraction) and the yield of the amino acids

is further enhanced by decomposition of proteins during the enzyme treatment. in the second

step, in addition to extraction of free amino acids in the first step (high-temperature

extraction).

[0084] The difference between Sample A2’ in Comparative Example 2 and Sample B2 in

Example 1 is whether the enzyme reaction solution is prepared from the extract residue after

the low-temperature extraction or after the high-temperature extraction. In comparison of

the amounts of the extracted catechins in Sample A1’ with that in Sample B1, the total

amount of the extracted catechins in Sample B1 is about 3.2 times that in Sample A1’. In

comparison of the amounts of the amino acids in Sample A2’ with that in Sample B2, the

total amount of the amino acids in Sample B2 is about 1.4 times that in Sample A2’. These

results show that high-temperature extraction prior to the enzyme extraction, in other words,

removal of catechins leads to an effective enzyme reaction, which results in extraction of

large amounts of amino acids. This is because the removal of catechins probably enhances

the activity and thus the function of the enzyme.

[0085] The calculated ratio (a/b) of the amino acids (a) to the catechins (b) in Sample B2
was 15.79.



vol une of Sample Al and the total volunme of Sanple A2 were m xed to prepare
a tea extract (Sanple A3). [0071] The am no acid contents and the catechin
contents in Sanple Al to Sanple A3 were determned as in Reference Exanple
1. The flavor of each sanple was evaluated by three expert panelists.
[0072] The results are shown in Table-B0-The weight (yield) of the
recovered solution was 972 g in Sanple Al or 130 g in Sanple A2. The am no

acid co “%] Vﬁ%P§73]ng in Sanple Al or 103 ng in Sanpl e A2. In view of

t hese r he results in Reference Ex
entire [anobunts of am no acids are extrgeted |1the rst st ep, tlgg yi el|d
of the amno-acids is further enhanced by decwmpnc| ron-of proteins duri ng
t he enzyjgy treatnent inth second S [0073] Th content of
cat echi d nig e A E?g% n—Sanp! 2 A2. These result in
view of ghe results in Refe Examal S dem)nstr te that cate S not
extract ecf&l n the first step[qa extracted in the sgcég)nd st ep. Tﬁg271

cal cul atﬁﬂjbfeastokd)gﬁfynp of t am no aojgds (a) to thwy catechins g@\? in

Sanpl e 0074} --+Fh FestH * s -of —tlaver—evalvati-on—test,
R b e e M T
2 o amlgasetap s gkl | g roend s bl sggved from
X1 RIS CIgec oL stags o fhese o sarhle sogtone
taste. |[fA@4mde in 38 corfte! © 1hwto) 116 0.23 0.94

Catechins (b) [mg] 1083 16 1099

Catechins in solid content [wt%] 14.72 0.71 11.40

Amino acids/catechins (a/b) 0.16 15.79 0.39

Theanine/amino acids (c/a) 0.48 0.02 0.21

Flavor Evaluation Slightly Mellow, profound, | Mellow, profound

bitter/astringent | rich flavor without | flavor with slightly
taste bitter/astringent bitter/astringent

taste taste

[0087] Example 2. Production of tea extract (2)

In a first step, slightly roasted green tea leaves (10 g) were placed into a beaker, and
150 mL of 0.2% hydrochloric acid at 80°C was added (pH: 2.0). After five hour immersion
at 80°C, 0.32 g of granular sodium hydroxide wad added to adjust the pH at 6.6 (Sample C1).
To the extract residue after Sample C1 was extract, 0.2 g of protease and 0.2 g of pectinase
were added. After deionized water at 40°C was added such that the total weight was 160 g,
the solution was circulated at a rate of 50 mL/min for 16 hours at 40°C to promote the
enzyme reaction. The resulting enzyme-processed solution was heated at 90°C for

10 minutes for deactivation of the enzymes, to prepare an enzyme reaction solution (Sample



Al A2 A3 Yield [g] 972 130 1102 Brix [94 0.32 1.86 0.50 Soluble solid
content [g] 3.08 2.42 5.50 Amno acids [ng] 57 103 160 Amno acids (a) in
solid content [wt% 1.85 4.26 2.91 Theanine (b) in amno acids [ng] 27 1
28 Theanine in solid content [w9% 0.86 0.05 0.50 Catechins (b) [ng] 671
171 842 Catechins in solid content [w3%- 21.76 7.08 15.31 Am no

aci ds/catechins (alb) 0.09 0.60 0.19 Theanine/amno acids (c/a) 0.47 0.01

0- 17 Fl@yor rhyRdiatdifie bf Safole cﬁvﬁ{dl ot ttarRdfor SLAbIREA G Gea R | OW

bitter/astiingen avor w y profoun

bitter/ y taste bitter/astringent taste [0076]
Corrparatl'%/éalr‘gg ﬁxWaétrtiﬁ#gﬂzr@i nmperature extract (Sanple Al ) was prepared

as in UP@SJ h\éeanﬁﬁé ecoﬁtenﬁ%ﬁﬁ@ﬁe dh@hid Oidr®@inl RRYHRS 1369 Ie @W@Fen tea

| eaves (s y roaste and then an enzynme reactlon so Sarrp e
A2') V"a%e&rrﬁﬂfbrd% if R@f@réﬂ%@ BAkpRCL. 1 OMhd Bod B eachREmbRI s @Vﬁfﬁﬂﬂstdsog?’ fe

Sanples AI' and A2' were nmxed to prepare a tea extract (Sanple Each
sampl e MB&t paRiiRGt ed to determ nation of amno acids and catechins and
sensory evaluation as in Conparative Exanple 1.

[0089] The results are shown in Table 4. The weights of the recovered solution (yield)
were 252 g in Sample C1 and 129 g in Sample C2. The amino acid contents were 172 mg
in Sample C1 and 325 mg in Sample C2. The contents of the catechins were 442 mg
Sample C1 and 203 mg in Sample C2. These results demonstrate that large amounts of
catechins are extracted during the first step (acid treatment) and the amount of the amino
acids generated during the second step (enzyme treatment) are increased due to
decomposition of proteins in addition to extraction of free amino acids in the first step (acid
treatment).

[0090] In comparison of the amounts of the extracted catechins from Sample A1’ in
Comparative Example 2 with that from Sample C1 in Example 2, the total amount of the
extracted catechins from Sample C1 is about 1.3 times that from Sample A1’. In
comparison of the amounts of amino acids from Sample A2’ in Comparative Example 2, the
total amount of the amino acids in Sample C2 is about 1.7 times that in Sample A2’. The
difference between Sample A2’ in Comparative Example 2 and Sample C2 in Example 2 is
whether the step (weak acid treatment) of removing catechins prior to the enzyme extraction
is employed or not. ~ The results in Example 2 also demonstrates that the removal of
catechins prior to the enzyme extraction leads to an effective enzyme reaction, which can
extracts large amounts of amino acids.

[0091] The calculated ratio (a/b) of the amino acids (a) to the catechins (b) in Sample C2
was 1.60.

[0092]



[0077] The results are shown in Table 2. The weights of the recovered

solution (yield)

were 462

am no acid contents were 120 ngy

gin Sanple Al

in Sanple A’
These results in view of the results in Reference
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Theanine in solid content [wt%)]
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42 5.56

1.63
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Eos @?égv L4

LI AN

0.46-2.66 0

83
1.16

I

4

Catechins (b) [mg]

Catechins in solid content [Wt%]

442
9.7

203
7.82

645
9.02

Amino acids/catechins (a/b)

0.39

1.60

0.77

Theanine/amino acids (c/a)

043

0.03

017

Flavor Evaluation

Flesh flavor with
slightly
bitter/astringent

taste

Mellow, profound
flavor without
bitter/astringent

taste

Flesh, mellow,
profound flavor
without

bitter/astringent

taste

[0093] Example 3. Production of tea extract (3)

In a first step, moderately roasted green tea leaves (10 g) were placed into a column

extractor, and 100 mL of deionized water at 25°C was added from the top of the extractor to

immerse the green tea leaves.

of 50 mL/min for 20 minutes to prepare a low-temperature extract (Sample D1).

Deionized water at 25°C was continuously fed at a flow rate

Ina

second step, 100 mL of deionized water at 75°C was added to the extract residue after the

extraction of Sample D1, and the deionized water at 75°C was continuously fed at a flow rate

of 50 mL/min for 40 minutes to prepare a high-temperature extract (Sample D2).

In a third



Am no acids [ng] 120 187 307 Amno acids (a) in solid content [W% 5.60
5.48 5.52 Theanine (b) in amno acids [ng] 6. 9 73 Theanine in solid
content [Wwt% 2.94 0.28 1.30 Catechins (b) [ng] 337 282 619 Catechins in
solid content [wt% 15.71 8.25 11.13 Anino acids/catechins (a/b) 0.36 0.66
0.50 Theanine/anino acids (c/a) 0.53-3305 0.24 Flavor Eval uation Fresh
flavor wwth Mellow, profound Fresh, nellow, bitter/astringent flavor

W thout @gORUBEE hofusd and @3 g%flﬁie&ﬁrfﬁ%é detd AdU9@ RS eNyinhRYS thelAdrh& residue
bitter/astringent taste [0081] Exanple 1. Production of tea extract (1) In

a first ffepphe &tiabidd of SHDFSE B, GicEEIoniLEd WerY @S40°EOV &) added thitdh daEwEBRO 2
colum extractor, and 100 nL of deionized water at 75C was added fromt he

top of tdfe6exl r ate@blution wadwhtslatetiaea giteenS0 ad /ngafed 6 hoaisomhifeskigt er at
75C was continuously fed at a flowrate of 50 niL/mn for 70 m nutes to

pr epar e maihtagdedtae APYC adrieneymax treaatent Gaagpioa). El The. redudtih fenzy@et pracéssédesi due
after extraction of Sanple 131, 0.2 g of protease and 0.2 g of pectinase
wer e  acdwadionAfdsdreatddia0 ) A efbri@tneinuies fetQicavismtian dé thesmeimed) aé picparetant al
wei ght was 1 60 g, the solution was circulated at a rate of 50 nL/mn for
16 hour senaymd@€ction polotivn Sanipde B3y nka a RArthistepcthie dotal Adleme of Shmpled 1 and
enzyne- processed sol ution was heated at 90C for 10 m nutes for
deact i vahe tralofoluthe oeSanyple 2 werepnispd taeprapare pzyaextrach@amphe Bd).ut i on ( Sanpl e
B2). The total
[0094] The amino acid contents and the catechin contents in Sample D1 to Sample D4 were
determined as in Reference Example 1. The flavor of each sample was evaluated by three
expert panelists.
[0095] The results are shown in Table 5. The high-temperature extract (Sample D2)
prepared in the second step is discarded in the present invention, which substantially does not
contain amino acids but contains catechins, exhibits severe results on flavor evaluation, that
is, bitter/astringent taste with unpleasant odors (insipid extract = degarashi). In contrast, the
enzyme extract (Sample D3) prepared in the third step contains high concentrations of amino
acids but substantially not catechins, and satisfies users discriminating tastes, i.e., mellow,
profound, rich flavor without bitter/astringent taste. The calculated ratio (a/b) of the amino
acids (a) to catechins (b) in Sample D3 was 15.13. The results demonstrate that the content
of catechins in the enzyme extract (Sample D3) prepared in the third step is reduced due to
removal of the catechins in the second step.
[0096] A mixed green tea extract (Sample D4) of Sample D1 and Sample D3 exhibited
complicated flavor with reduced bitter/astringent taste, which is quite different from

conventional flavor.

[0097]
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Amino acids/catechins (a/b)

0.08

0.01

15.13

0.31

Theanine/amino acids (c/a)

0.46

0.00

0.00

0.12

Flavor Evaluation

Fresh flavor
with
bitter/astringent

taste

No flavor with
highly
bitter/astringent
taste and
unpleasant

odors

Mellow,
profound, rich
flavor without
bitter/astringent

taste

Mellow,
profound, rich
flavor with
slightly
bitter/astringent

taste

[0098] The difference between Sample A2, which is the enzyme reaction solution, in

Comparative Example 1 and Sample D3, which is the enzyme reaction solution, in Example

3 is whether the step of removing catechins prior to the enzyme extraction is employed or not.

In comparison of the amount of the amino acids in Sample A2 with that in Sample D3, the

total amount of the amino acids in Sample D3 is about 1.5 times that in Sample A2. These

results show that the removal of catechins prior to the enzyme extraction leads to an effective

enzyme reaction, which results in extraction of a plenty amount of amino acids.

This is

vol une of Sanple A2 were m xed to prepare
[ 0082] The am no acid contents and the catechin

139 g in Sanpl e B2.

ee

ed

n

of



[ 0085] The calculated ratio (a/b) of the amno acids (a) to the catechins
(b) in Sanple B2 was 15.79. -30- [0086] [Table 3] Bl B2 B3 Yield [g] 3406
139 3445 Brix [A4 0.22 1.65 0.27 Soluble solid content [g] 7.36 2.29 9.65
Ami no acids [ng] 175 256 432 Amno acids (a) in solid content [Ww% 2.39
11.20 4.48 Theanine (b) in anmino acids3j ] 85 5 90 Theanine in solid
content [wt% 1.16 0.23 0.94 Catechins (b) [ng] 1083 16 1099 Catechins in
solid c 9 D ) b 45/ '

15.79 Of)%%%gcliﬁiel%ﬁéloe g?rtl?%(t)&g%% S (a‘g%agrﬁg}.l % t%&%%ﬁ/é&%}f&?%sg@%ﬁﬁté@% gfa%]?on
Slightl yedolleow, profound, Mellow, profound bitter/astringent rich flavor

w thout flavor with slightly taste bitter/astringent bitterlastringent

taste taste [£O8]lc ExPidRL&ioh of fELSEEI @y of tea extract 2 In a first step,
slightly roasted green tea leaves (10 g) were placed into a beaker, and

150 nL of 0. 2% hydres @fui&eﬁﬁcﬂ?ﬁhpﬁ@ﬁl%ﬁasﬁd@ﬁied 2n Bxafhple Aek&ipt fHav e

hour imersion at 80C, 0.32 g of granular sodi um hydroxide wad added to
adj ust tihe t@Hedles Oséil WER TR t€d Jeaves (slightly roasted), an enzyme reaction solution

(Sample D2") was prepared from the extraction residue, and an enzyme reaction solution
(Sample D3’) was prepared from the extraction residue. The total amounts of Samples D1’
and D3’ were mixed to prepare a tea extract (Sample D4’). Each sample was subjected to
determination of amino acids and catechins and sensory evaluation by three panelists as in
Comparative Example 3.

[0099] The results are shown in Table 6. The weights of the recovered solution (yield)
were 461 g in Sample D1’, 2945 g in Sample D2’, and 139 g in Sample D3’. The amino
acid contents were 167 mg in Sample D1’°, 8 mg in Sample D2’, and 256 mg in Sample D3’.
These results in view of the results in Reference Examples demonstrate that almost entire
amounts of amino acids are extracted in the first step, and the yield of the amino acids is
further enhanced by decomposition of proteins during the enzyme treatment in the third step.
[0100] The contents of the catechins were 507 mg in Sample D1°, 276 mg in Sample D2’
and 16 mg in Sample D3°. The results in view of the results in Reference Examples
demonstrate that almost entire amounts of catechins not extracted in the first step are
extracted in the second step. The calculated ratio (a/b) of the amino acids (a) to catechins
(b) in Sample D3’ was 15.79.

[0101]



To the extract
0.2 g of pectinase were added.
that the total weight was 160 g
50 nb/mn for

After

16 hours at 40C to pronote the

residue after Sanple O was extract,
dei oni zed wat er

enzyne

0.2 g of protease and

reacti on.

The

resul ting enzyne-processed sol uti on wasd6heated at 90C for 10 mi nutes for

deactivation of the enzynes,
-31 CZ)VE g’fg%]tot al

vol une of Sanple Cl and the total

at 40C was added such
the solution was circulated at a rate of

to prepare an enzyne reaction solution (Sanple
vol une of Sanple C2

wer e m-xed—to—prepare—a—tea—extract—{Sanple—C3—1 06688} Fhe—-amno—-acid
contenlts and the catechin contepts iny Sanpl e Ghyto Sarrpl p3C3 were py
det er ni-red—as—n—Reference—Exanple—t—TFheHaver—oefleach—sanpte—was
eval u% db three expert panel i st 0089 resul ts e shownghm Tabl e
4. The g gX*s of—the .Pecc‘ver edsol 3*61 E \y] eﬁg% welre 2%,_ g—+h Qewg el
and 1298r9< in Sanple C2. They no agisgd contentgggwere 1721 ¢@m ih Sagphe C
and 325 ng in Sanple C2. Tﬁoé) ontents of tthe catechijns were 442 ng garrpl e
Cl and %,mhd ébn%’ﬁfrpl e CZJQ]These r?ggtl ts | demgngtratie thagy | arge agn?Ents of
cat echi-as—are—ext+acted—duringt+he—+i+rst—step—(actdjtreatrent)+and—the
anmount| ghind §gdsaM no  aci ds (ggner at eqeplurl ng thg second sjsp (epzy
treatnrentg1 are increased due"to| deconposijtion of prioteins in addition to
extr act Afifo &idsf (BRF seicORert @itk | N 18171 rst siem (acid qgngat ment)g g 0090]
| n conpartson—of—the—anounts—of+—the—extragted—catechins—+From-S ..p.e A-— n
Conpar atHedfndphpirRhfhodacks t h hdjat | frompSanplie Clsin Exanpl e 2, the t gjpal
anount| of the " extracted cat echjns from Sanple Cl is about 1.3 times that
f r om Saymebineh selid!dantegronpanitggn) of 8he ampunt 9.28f ani no (g3 ds [rom §anpl ¢
AT in Conparative Exanpte—2;—the—totat—anount—of —theanmno—acrds—n—Sanpl e
C2 is [abasbhind (b times that [hg] Sanpl 60A2' . |The 576 16 523
Catechins in solid content [wt%] 20.64 31.05 0.71 11.00
Amino acids/catechins (a/b) 0.33 0.01 15.79 0.81
Theanine/amino acids (c/a) 048 0.67 0.00 0.19
Flavor Evaluation Fresh flavor No flavor with Mellow, Fresh, mellow,
with highly profound, rich | profound, rich
bitter/astringent | bitter/astringent flavor with flavor without
taste taste and substantially no | bitter/astringent
unpleasant | bitter/astringent taste
odors taste

[0102] Example 5. Production of tea extract (5: Scale-up procedure)

The productivity of the tea extract of the present invention was investigated.

[0103] In a first step, slightly roasted green tea leaves (2.00 kg) were placed into a column

extractor, and 26.4 kg of deionized water at 25°C was added from the top of the extractor to

immerse the green tea leaves.

of 3.3 L/min for 30 minutes to prepare a low-temperature extract (Sample E1).

Deionized water at 25°C was continuously fed at a flow rate

In a second

step, deionized water at 85°C was continuously fed at a flow rate of 3.3 L/min for 60 minutes



di fference between Sanple A2' in Conparative Exanple 2 and Sanple C2 in
Exanple 2 is whether the step (weak acid treatnent) of renoving catechins
prior to the enzynme extraction is enployed or not. The results in Exanple
2 al so denonstrates that the renoval of catechins prior to the enzyne
extraction | eads to an effective enzynmB7reaction, which can extracts |arge
anopunts of am no acids. [0091] The calculated ratio (a/b) of the am no

i d ; ' | i . 2322 |
a1 o B o 2 oy 11 508 e R a2 P

cont ent off gkcttha8®wéreddéd dPenAic € AfeietfradtTedide/dted 2 ddrbctiNbMSardgle 82, ()
in solid content [w% 3.78 12.49 6.95 Theanine (b) in amno acids [nhg] 74

9 83 ThB0 BLadcOrhi®did a€ Oritickitant WadhddedbnddeddniZe dlbateCat4COividss Ad83d [nf@]
442 203 645 Catechins in solid content [w% 9.71 7.82 9.02 Anm no

aci ds/ cattetahiveizh( af 30 k§). 3Phelsobitidh was cifthsed aie/ratei o16.(REingtia ol @hods 43 0. 03
0.17 Flavor Evaluation Flesh flavor with Mellow, profound Flesh, nellow,
sl i ght | ywHilegbeixig mainkaindd 9940f O diorcenzy@me o¢action.  The resulting enzyme-processed
solution was heated at 90°C for 10 minutes for deactivation of the enzymes, to prepare an
enzyme reaction solution (Sample E3). In a fourth step, the total volume of Sample E1 and
the total volume of Sample E3 were mixed to prepare a tea extract (Sample E4).
[0104] The amino acid contents and the catechin contents in Sample E1 to Sample E4 were
determined as in Reference Example 1.
[0105] The results are shown in Table 7. The amino acid contents were 18.8 g in Sample
El, 4.5 g in Sample E2, and 41.8 g in Sample E3. In addition, the catechin contents were
67.3 g in Sample E1, 80.0 g in Sample E2, and 31.4 g in Sample E3.
[0106] These results in view of the results in Example 4 demonstrate that the low-
temperature extract (Sample E1) and the enzyme extract (Sample E3) have high amino acid
contents while the hot-temperature extract (Sample E2) contains large amounts of catechins,
like Example 4. Accordingly, the process of the present invention can be scaled up to a

practical production level without problems.

[0107]



bitter/astringent bitter/astringent w thout
[ 0093] Exanple 3. Production of tea extract (3)

taste

In a fi

rst step,

noderately roasted green tea |l eaves (10 g) were placed into a col umm

extractor,
the extractor to
continuously fed at a flow rate

I ovv-ter'rp[qrag[eW]e ext ract (Sanpl e D1)

of 50 nL

In a

/mn for

second step,

taste taste bitter/astringent

and 100 nmL of deionized water at 25C was added fromthe top of
i mrerse the green tead8eaves. Deionized water at 25C was
20 mnutes to prepare a

100 nL of dei onized

160

t al

94]
D4

S

bl e
is

wat er rat—75Cwas—added—to—the—extract—residue—afterTthe—extractt+on—of
Sampl ¢ D, and the deionized water gf 75C wasggonti nuousa;ay fed at @4f|ov\
rate rof—S50—ntfmnfor40—mmnutes—topreparea highrtenperatute—extract
(Sanp g,eQZ) In athird - qﬁg] step, @72 g |of ptagteasg anda10 2 ¢ of mgctl nase
wer e :lUUEU [e ) bllLyllb‘b to LIIE extract lbbluue dftbl Lllb b)(LIol(LIUII UI
Sanpl e, and dei oni zed at 4QQ¢ was addeth intp a teral wei glgtys of
g. The solution was circul ated at arate|of 50 nL/mn for 16 hours whil ¢
bei ng| Seiwble¢Ad l@njerat 40C flkg] emzymg.36r eat|nment( f5 eacti ond.52 The | r esglgsi ng
enzyng-processed sotutTonm was Theated—at—[90C for 10 mnutes—for
deact | yainbacidof the enzyndgg], to prdpgdre an engyne feacqi®n sol utien
(Sanmple D3). In a fourth step, |[the total |[volunme of Sanple D1 and the to
vol uneAmino Seidp(apinisalidententiwied [t o Brdpare a tte@l extract8.Banple DF)02 [ 00
The ammo acid contents and the catechinm contents i Sanplre DI to Sanpt
wer e | Tledaniner(b) écandiso aoidsReflgl ence Ex#mpl e |1. THe flayor o4 each sanpl e wa
eval uated by three expert panelists. [0095] The results are shown in Ta
5. TheTlwagihe tnesofiecoatent e exX{vt’sict (Sardpl e O02) ‘PGeparepd i B78he secondsst ep
di scafded in the present invengion, wi ch substantially does not
Catechins (b) 0] 67.3 80.0 314 99
Catechins in solid content [wt%] 19.49 32.56 6.06 11.42
Amino acids/catechins (a/b) 0.28 0.06 1.33 0.61
Theanine/amino acids (c/a) 0.53 0.59 0.09 0.23
Flavor Evaluation Fresh flavor No flavor with Mellow, Fresh, mellow,
with highly profound, rich | profound, rich
bitter/astringent | bitter/astringent flavor with flavor without
taste taste and substantially no | bitter/astringent
unpleasant | bitter/astringent taste
odors taste

[0108] Example 6. Production of tea extract (Powder)

In a first step, the mixed solution (Sample D4’) prepared in Example 4 was

evaporated into a Brix of 15 to prepare a concentrated extract (Sample F1). In a second step,

Sample F1 was freeze-dried to prepare green tea powder (Sample F2).

In a thi

rd step, an

adequate amount of deionized water was added to Sample F2 so as to be Brix 15 to prepare a

from-concentrate extract (Sample

F3).

[0109] The amino acid contents and the catechin contents in Sample F1 and Sample F3



L3

contain am no acids but contains catechins, exhibits severe results on
flavor evaluation, that 1is, bitter/astringent taste with unpl easant odors
(insipid extract = degarashi). In contrast, the enzyne extract (Sanple D3)
prepared in the third step contains high concentrations of am no acids but
substantial ly not catechins, and satisfi9%s users discrininating tastes,
i.e., nmellow, profound, rich flavor without bitter/astringent taste. The
cal cul at\geld@telBined/a8)n REfetdiRe BXhMPle BCI TR HAbr bPcaRLBBPleNPas(RhluaftdSFMP! €
D3 was 15.13. The results denonstrate that the content ~of catechins’in the
enzyme ekfded&pert paiabk®. D3) prepared in the third step is reduced due to
renmoval of the catechins in the second step. [0096] A mi xed green tea
extract [0Se0mp! EheR43ul@iof Baaiver Bl alaabnSisminetriid tigx bbli S £6ble FO Al ISampRAF3
flavor with reduced bitter/astringent taste, which is quite different from
convent isatisfly pahélisy dis¢riiddiing Bdtes,[iBahhetlow, pbfolid, Bi3h Bavoriwithdessg] 975 2189
130 1105 Brix [449 0.32 0.07 1.53 0.46 Soluble solid content [g] 3.10 1.53
1. 98 5. QBtterAtringeaictasts. [ Tk shdw thtFthvansf thdwomenaated sxtract chmbs edtailed ont ent
[Wwt9% 1.75 0.43 7.78 4.10 Theanine (b) in amno acids [ng] 25 0 1 26
Theani neafien dssélutdor offresze-driet HowdeBdf the 0On@nOBed efifact.Cat echi ns (b) [ng] 668
472 10 378 Catechins in solid content [wt% 21.54 30.82 0.51 13. 34

Example 7. Production of tea beverage

A tea beverage was produced with the tea extract (Sample D4), which was produced
in Example 3. Green tea leaves (45 g) was subjected to extraction with a kneader (80°C,
10 minutes), and the tea leaves were separated with a centrifugal separator and a filter to
prepare a green tea solution. An L-ascorbic acid (2 g) and sodium hydrogen carbonate (2 g)
were added to the green tea solution in a blending tank, Sample D4 was added such that the
total content of the amino acids derived from Sample D4 was 20 ppm in the final beverage,
and pure water was finally added to prepare a blend solution having a final volume of 7L.
The blend solution was UHT-sterilized (130°C, 1 minute), was placed into a 500 mL PET
bottle to prepare a bottled green tea beverage. A reference green tea beverage was also
prepared in a similar manner except that Sample D4 was not added. The results of the
flavor evaluation demonstrate that the green tea beverage containing Sample D4 exhibits
novel flavor characteristics, i.e., complicated flavor with reduced astringent, compared to
reference green tea beverage not containing Sample D4.
[0111] A tea beverage was also produced with the tea extract (Sample D4”) produced in
Example 4. This tea beverage also exhibited novel flavor characteristics, i.e., complicated

flavor with reduced astringent.



Am no aci ds/catechins (alb) 0.08 0.01 15.13 0.31 Theanine/am no acids
(c/a) 0.46 0.00 0.00 0.12 Flavor Evaluation Fresh flavor No flavor with
Mel l ow, Mellow, with highly profound, rich profound, rich

bitter/astringent bitter/astringent flavor without flavor with taste taste
and bitter/astringent slightly unpl easalt- taste bitter/astringent odors
taste [0098] The difference between Sanple A2, which is the enzyne
reaction solution, in Conparative E@mml and Sanple D3, which is the
enzynme reaction solution, in Exanple I's whet her the step of renoving
catechins prior to the enzyne extraction is enployed or not. In conparison
of the anobunt of the amno acids in Sanple A2 with that in Sanple D3, the

total anmpunt of I N&RE Q@d@éﬁggﬁ rgunuéﬁzeme%v&%nt(ﬁc@%vwﬁ adolVeRE SyHeldh tﬂen

Sanpl e AZ. These resul he renoval of catechins prior to the

enzyne &gl gﬁ; Ptibn' SH36Sind Qaagnseﬁ%ighm oﬁﬁamnd #RGbth opw%ﬁ%feaééﬁlﬁss in
extraction of "a plenty anount of ammno acid This is - because the

removal jQfi 5@RVEERH %r ER) b(ﬁbﬂh}! bsﬂbamegom@mﬁemldéhwd A0 th@té% 16v@s {met i on
of the enzyne. Exanple . Production of tea extract (4) A lowtenperature

extract wSexipdce D') was prepared as in Exanple 3 except that the tea
| eaves used were green tea | eaves (slightly roasted), an enzyne reaction

sol utiom, (Samphetedxtractds CRIRAAWEreid MR presoradi bEgkitkanime3b ehecamidd dcidd
enzynme reaction solution (Sanple D3') was prepared fromthe extraction

resi due.is Ohiewtighed @meer s of Sanples D1' and D3' were mixed to prepare a
tea extract (Sanple D4'). Each sanple was subjected to
3. The tea extract of Claim 2, wherein the theanine is added as a low-temperature
extract prepared by extraction of the tea leaves using a solvent at 40°C or less.
4. The tea extract of any one of Claims 1 to 3, further comprising an enzyme extraction
of the tea leaves.
5. The tea extract of Claim 4, wherein the enzyme is at least one selected from the
group consisting of protease, cellulase, and pectinase.
6. The tea extract of Claim 4 or 5, wherein the enzyme extract is an enzyme extract
prepared by removing at least part of catechins from the tea leaves and then
enzyme-extracting the tea leaves.

7. The tea extract of any one of Claims 1 to 6, wherein the tea extract has a Brix in the

range of 0.1 to 20%.

8. The tea extract of any one of Claims 1 to 3, wherein the tea extract is powder.

9. A bottled tea beverage comprising the tea extract according to any one of Claims 1
to 8.

10. A method of making a tea extract, comprising the steps of:

(1) removing at least part of catechins from tea leaves; and

(2) enzyme-extracting the tea leaves from which the catechins are removed to
prepare an enzyme extract.
11. The method of making a tea extract of Claim 10, wherein the step of removing the

catechins includes extracting the tea leaves with an aqueous solvent at 60°C or more.



determ nation of am no acids and catechins and sensory eval uation by three
panelists as in Conparative Exanple 3. [0099] The results are shown in
Tabl e 6. The wei ghts of the recovered solution (yield) were 461 gin Sanple
D', 2945 gin Sanple D2', and 139 g in Sanple D3'. The amno acid contents
were 167 ng in Sanple D1', 8 ng in Sanglle D2', and 256 ng in Sanple D3'.
These results in view of the results in Reference Exanpl es denonstrate that

almost eptlre TIRRURGE opfnagl%fﬁ%f‘%;}%?hé’félaﬁﬁtlb%faégiyﬂ e %ﬂgﬁ{)ﬁ didvind 8. and

the yield of the amno acids”is er enhance ositio

protein I8 hdiltes HRZNABHE &R 1ETEE witR abfge third step. [0100] The
cont ent :ca%;émtnﬁe cElzat 8chi nﬁsEmre 507 n\g I r%lSarrpI e D', 276 ng in Sanple D2',

and 16 nfy i N SH{Nh&SS of mIiaﬁFraEtéyégtﬁacwfaﬂyedﬁe% Cilims 193 1bStrfheef er ence
Exanpl es denonstrate that alnpbst entire anounts of catechins not extracted

in the fdhistoQRe §Fof:extracted in the second step. The calculated ratio
(a/b) of the amino acids (a) to catechins (b) in Sanple D3' was 15.79.

[0101] (3) mixing theanine to the enzyme extract to prepare a tea extract containing high
concentration of theanine.
14. The method of making a tea extract of Claim 13, wherein the theanine is added as a
low-temperature extract prepared by extracting the tea leaves with a solvent at 40°C or less.
15. The method of making a tea extract of Claim 14, wherein the tea leaves from which
the catechins are removed is the residue after the low-temperature extract is removed.
16. A method of enriching the amino acid content, comprising: removing at least part of
catechins contained in the tea leaves before the enzyme extraction, in a tea extract prepared

by enzyme extraction of tea leaves.





