
- 1 - SPECIFICATION TEA EXTRACT, TEA BEVERAGE, AND METHOD OF MAKING
THE SAME TECHNICAL FIELD [0001] The present invention relates to a
tea extract, a tea beverage, and a method of making the same. In
particular, the present invention relates to a method of making a tea
extract that contains flavor components of tea, i.e., high
concentrations of amino acids, is free from bitter/astringent
components, i.e., catechins, and thus satisfies users discriminating
tastes. 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 60C 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 60C 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  - 2 - hexanal, while extraction at high temperature
can primarily extract bitter components such as catechin. [0005]
Patent Literature 2 discloses a tea beverage that is produced by
two-stage extraction including hot-water extraction of tea leaves at
80 to 100C and then low-temperature extraction at 30 to 50C and that
has high aroma comparable with a tea beverage by high-temperature
extraction, profoundly flavor and highly mellow taste comparable with
a tea beverage by low-temperature extraction, and week astringent
taste. [0006] Patent Literature 3 discloses a tea beverage that is a
mixture of an extract produced by water extraction of green tea
leaves at -5 to 9C and another extract produced by hot-water
extraction of the extraction residue at 50 to 100C and that has
moderated bitter/astringent taste regardless of high levels of
catechins. [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 36C. [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 20C or more and less than 60C (preferably
50C 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



[0013] Patent Literature 10 discloses a method of making a green tea
beverage containing a high-flavor tea extract prepared by extraction
after zymolysis of tea leaves and a hot tea extract prepared by
high-temperature extraction. [0014] In addition, reported are tea
beverages containing amino acids and exhibiting reduced
bitter/astringent taste. For example, Patent Literature 11 discloses
a 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  - 4 -        [Patent Literature 8]
Japanese Unexamined Patent Application Publication No. 1-300848
[Patent Literature 9] Japanese Patent No. 3782718 [Patent Literature
10] Japanese Patent No. 3820372        [Patent Literature 11]
Japanese Unexamined Patent Application Publication No. 2000-197449
[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 linown
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 



- 5 - tea leaves after at least partial removal of catechins leads to
significantly high amino acid content in the resulting tea extract
with reduced amounts of catechins. Furthermore, the inventors
discovered that the tea extract had a novel composition that differs
from any known composition, that is, a composition containing a total
amino acid content of 2.5 weight % or more (preferably, 5.0 weight %
or more, more preferably 7.0 weight % or more) and a total content of
catechins of 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, and this extract exhibits flavor/mellow
taste without bitter/astringent taste. As a result, the inventors
confirmed that the extract can be used as a relish enhancer of a tea
beverage. [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. As a 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 40C or
less.  -6- 4.  The tea extract of any one of Aspects 1 to 3, further
comprising an enzyme extraction of the tea leaves. 5. The tea extract
of Aspect 4, wherein the enzyme is at least one selected from the
group consisting of protease, cellulase, and pectinase. 6. The tea
extract of Aspect 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 Aspects 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 Aspects 1
to 3, wherein the tea extract is powder. 9. A bottled tea beverage
comprising the tea extract according to any one of Aspects 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 Aspect 10, wherein the step of removing the c,atechins
includes extracting the tea leaves with an aqueous solvent at 60C 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



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 40C 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  - 7 - catechins contained in
the tea leaves before the enzyme extraction, in a tea extract
prepared by enzyme extraction of tea leaves. ADVANTAGES OF THE
INVENTION [0020] 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, and
thus can enhance relish and flavor/mellow taste of food and drink
containing the tea extract. In particular, the present invention
provides a bottled tea beverage that is prepared by adding the tea
extract of the present invention to a tea beverage and that exhibits
complex flavor including flesh flavor and plenty of mellow with
moderated bitter/astringent taste. BRIEF DESCRIPTION OF THE DRAWINGS
[0021] Figure 1 is a graph demonstrating trends of extraction of
catechins and amino acids in green tea extraction with deionized
water at 25C 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  - 8 - compounds
including arginine, lysine, histidine, phenylalanine, tyrosine,
leucine, isoleucine, methionine, valine, alanine, glycine, proline,
glutamic acid, serine, threonine, aspartic acid, tryptophan, cystine,
and theanine, the total amount of the amino acids means the total
weight of these 19 compounds. [0024] The tea extract of the present
invention (tea extract) is generally prepared by enzyme extraction of
tea leaves. The term "enzyme extraction" used herein refers to
extraction of enzyme-containing tea leaves with an aqueous solvent or
extraction of tea leaves with an enzyme-containing aqueous solvent.
[0025] As described above, the tea extract of the present invention
is characterized by high 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



-9- 1.5  weight % or more to the solid content derived from the tea
leaves, in the tea extract containing high content of theanine.
Although commercially available purified theanine derived from tea
leaves may be used, addition of theanine as low-temperature extract
of tea leaves imparts flesher flavor and plenty of mellow to the tea
extract due to incorporation of aroma components such as hexanal. The
low temperature extract of the tea leaves refers to a product of
extraction of tea leaves with an aqueous solvent at 40C or less, for
example, a green tea extract (low-temperature extract) prepared by
immersion of green tea leaves with water at 40C or less and
filtration of the solution. [0027] As described above, the tea
extract of the present invention can be used as raw material for tea
beverages and food and drink such as sweet stuff. The tea extract of
the present invention, which exhibits fresh relish and mellow and
profound flavor with reduced 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. [1029]
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  - 10 - means
(for example, resin adsorption) from a low-temperature extract, which
contains high concentrations of amino acids, from tea leaves, b) a
process that involves immersing green tea leaves in a solution
containing about 5 to about 50%, preferably about 10 to about 30%
hydrochloric acid at a high temperature (about 80C) to hydrolyze
proteins in the tea leaves into amino acids, while catechins are
removed by precipitation (acid treatment process). However, process
a) is not efficient, whereas the tea extract prepared by process b),
acid treatment process, requires a neutralizing agent to neutralize a
large amount of acid, thereby formation of a large amount of salt
precluding flavor. The present inventors have found that the tea
extract (enzyme extraction solution) of the present invention was
able to be readily prepared by at least partially removing catechins
from tea leaves, and then enzyme-extracting the tea leaves, contained
high concentrations of amino acids, was free from catechins and
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.



- 12 - filtrate through a filter (0.45 }tm). [0038] Examples of
usable tea leaves as raw material include unfermented steamed 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; semifermented teas such as
houshu cha (pouchong tea), tekkanon cha (Tie Kuan Yin tea), and
oolong tea; and fermented teas such as black tea, awabancha (coarse
green tea harvested in the Awa district in Japan), and Pu-er tea.
Among these tea leaves, preferred are unfermented teas (ryokucha) and
semifermented teas which are predominantly evaluated by flavor/mellow
taste. [0039] Although new tea leaves can be used as raw tea leaves,
use of extraction residue after low-temperature extraction is
preferred as described below in the economical view point 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 Al' and Examples D1, D1', and El). 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
0 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  - 13 - acids was about 0.4 (refer to Example Cl).
[0041] The results demonstrate that an efficient and simple process
of removal of the catechins is high-temperature extraction of an
extract residue after low-temperature extraction of green tea leaves
and removal (disposal). The results further demonstrate that the
low-temperature extract is used as a theanine source that is to be
added to an enzyme extract described below because the
low-temperature extract of the green tea leaves contains large
amounts of amino acids, especially theanine. (Second step :
Preparation of enzyme extract)        The present invention involves
enzyme extraction of the tea leaves from which catechins are removed
in the first step. The enzyme extract in the specification refers to
extraction with an aqueous solvent of tea leaves to 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



some enzyme. [0047] The temperature of the enzyme extraction may be
appropriately selected in view of the optimal conditions for enzyme
to be used, and generally ranges from about 20 to about 50C,
preferably about 35 to about 45C. Enzyme extraction at a temperature
lower than 20C leads to poor extraction efficiency, while enzyme
extraction at a temperature higher than 50C may lead to odd taste of
the extract. [0048] The enzyme extraction time may also be
appropriately determined, and ranges generally from about 0.5 to
about 20 hours, preferably about 5 to about 18 hours. A time shorter
than 0.5 hours may cause insufficient enzyme reaction. A time longer
than 20 hours leads to an economical disadvantage due to saturated
extraction efficiency of amino acids and may affect the 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 121C 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  - 16 - ratio (a/b) of the
amino acids (a) to the catechins (b) is 0.6 to 0.7 (refer to
Comparative Examples Al and A2'). The solid content in an enzyme
extract prepared by enzyme extraction of an extraction residue (tea
leaves) of high-temperature extraction of green tea leaves to remove
part of catechins contains about 11 weight % amino acids (including
0.2 weight % theanine) and 0.7 weight % catechins. The calculated
ratio (a/b) of the amino acids (a) to the catechins (b) is 15.8
(refer to Example B2). Furthermore, the solid content in an enzyme
extract prepared by enzyme extraction of an extraction residue (tea
leaves) of high-temperature extraction of an extraction residue of
low-temperature extraction of green tea leaves to remove part of
catechins contains about 7.5 to about 11.5 weight % amino acids
(including 0.03 to 0.7 weight % theanine) and 0.5 to 6.0 weight %
catechins. The calculated ratio (a/b) of the amino acids (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



The present invention further provides a tea extract that can be
produced by mixing theanine to the tea extract (enzyme extract)
prepared by the enzyme extraction described above and exhibits
enriched fresh flavor, in addition to mellow, profound flavor. The
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 isolated 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;  - 18 -
semifermented teas such as houshu cha (pouchong tea), teldcanon cha
(Tie Kuan Yin tea), and oolong tea; and fermented tea such as black
tea, awabancha (coarse green tea harvested in the Awa district in
Japan), and Pu-er Tea. Among these tea leaves, preferred are
unfermented teas and semifermented teas which are predominantly
evaluated by flavor/mellow taste. In addition, use of the same tea
leaves as that used in the enzyme extract is preferred in view of
relish. [0056] The low-temperature extract can be prepared by
extraction of one of the tea leaves with a solvent at low
temperature. The low temperature herein refers to about 0 to about
40C, preferably about 10 to about 30C. The low-temperature extraction
can selectively and efficiently extracts flesh flavor components
including aroma components such as hexanal. As described above,
theanine corresponds to this fresh flavor components, 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



[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  -21 - weight of extract
[g]xBrix [701/100). [0066] On the other hand, the content of
catechins in the tea extract is 800 mg or less, preferably 700 mg or
less for 10 g of tea leaves, and 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 of the total soluble solid content
derived from tea leaves ([g] = total weight of extract [g]xBrix
[%]/100). As described below, the results of the study by the present
inventors demonstrates that a tea extract prepared by mixing of an
enzyme extract with a low-temperature extract of tea leaves contains
amino acids in a total amount of 2.5 weight % or more of the solid
content from tea leaves and exhibits mellow, profound flavor taste.
Among tea extracts containing high concentrations of amino acids, an
extract having a catechin content (total content of catechins)
exceeding 15.0 weight % exhibits slightly bitter/astringent taste
(refer to Comparative Example Al); 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 Al' 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  - 22 -
prepared by freeze-drying the concentrated solution into powder and
then dissolving the powder to water (from-concentrate extract)
exhibited satisfactory relish. EXAMPLES [0069] The present invention
will now be described in further detail by way of Examples, but
should not be limited to these Examples. In the following Examples
(including Reference Examples and Comparative Examples), two types of
roasted tea leaves (denoted by "moderately roasted" or "weakly
roasted") were used. Reference Example 1         Moderately roasted
green tea leaves (10 g) were placed into a column extractor, and 100
mL of deionized water at 25C was added from the top of the extractor



Detector: UV 275 nm Volume injected: 20 gL Flow rate: 1 mL/min.
Gradient program: Time (minutes) %A%B 01000 5928  - 23 - 11 90 10 21
90 10 22 0 100 29 0 100 30 100 



0        Standard substances: catechin, epicatechin, gallocatechin,
epigallocatechin, catechin gallate, epicatechin gallate,
gallocatechin gallate, and epigallocatechin gallate (Kurita
High-Purity Reagents) Amino acids were also determined by HPLC under
the following conditions. (Conditions of HPLC) HPLC units: Waters
Amino Acid Analyzer 2695 Column: AccQ-Tag column (3.9 mm by 150 mm)
Column temperature: 40C 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 AL Gradient program:
Time (min) Flow rate (ml/min) %A %B %C 0 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  - 24 - 54 1 100 0 0 75 1 0 60 40 



110 0 0 60 40         Standard substances : 18 amino acids (arginine,
lysine, histidine, phenylalanine, tyrosine, leucine, isoleucine,
methionine, valine, alanine, glycine, proline, glutamic acid, serine,
threonine, aspartic acid, tryptophan, and cystine) and theanine
The results are shown in Fig. 1. Fig. 1 demonstrates that amino acids
are extracted at a faster rate than that for catechins (denoted as
catechin in the drawing) from green tea leaves and almost entire
amounts of amino acids are extracted at about 10 minutes, whereas
catechins partially remain at an elapsed time of 20 minutes. It is
confirmed that selection of the extracting time at low-temperature
extraction results in selective extraction of amino acids (flavor
components) 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 25C was added from the top of the
extractor to immerse the green tea leaves. Deionized water at 25C 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 Al, 0.2 g of protease and 0.2 g of
pectinase were added. Deionized water at 40C 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 40C to promote the enzyme reaction. The
resulting enzyme-processed solution was heated at 90C for 10 minutes
for deactivation of the enzymes, to prepare an enzyme reaction
solution (Sample A2). The total  - 25 - volume of Sample Al and the
total volume of Sample A2 were mixed to prepare a tea extract (Sample
A3). [0071] The amino acid contents and the catechin contents in
Sample Al to Sample A3 were determined as in Reference Example 1. The
flavor of each sample was evaluated by three expert panelists. [0072]
The results are shown in Table 1. The weight (yield) of the recovered
solution was 972 g in Sample Al or 130 g in Sample Al. The amino acid
content was 57 mg in Sample Al or 103 mg in Sample Al. In view of
these results with the results in Reference Examples, although almost
entire amounts of amino acids are extracted in the first step, the
yield of the amino acids is further enhanced by decomposition of
proteins during the enzyme treatment in the second step. [0073] The
content of the catechins was 671 mg in Sample Al or 171 mg in Sample
Al. These results in 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 Al have different
characteristics of taste; flesh flavor in Sample Al while mellow,
profound flavor in Sample Al. In addition, Sample A2 was evaluated as
slightly bitter/astringent taste probably derived from catechins. A
mixed solution (Sample A3) of Sample Al and Sample Al exhibited
combined flavor characteristics of these two sample solutions, i.e.,
flesh, mellow, profound flavor with slightly bitter/astringent taste.



[Table 1]  Al A2 A3 Yield[9] 972 130 1102 BrixIN Soluble solid
content[g] 0.32 3.08 1.86 2.42 0.50 5.50 Amino acids[mg] Amino acids
(a) in solid content [wt%] 57 1.85 103 4.26 



160 2.91 Theanine (b) in amino acids[mg] Theanine in solid
content[wt%] 27 0.86 1 0.05 28 0.50 Catechins (b)[mg] Catechins in
solid content[wt%] 671 21.76 171 7.08 842 15.31 Amino acids/catechins
(a/b) 0.09 0.60 0.19 Theanine/amino acids (c/a) 



0.47 0.01 0.17 Flavor Evaluation Fresh flavor with bitter/astringent
taste Mellow, profound flavor with slightly bitter/astringent taste
Fresh, mellow, profound flavor with slightly bitter/astringent taste
[0076] Comparative Example 2         A low-temperature extract
(Sample Al') 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 Al' 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)  - 27 -
were 462 g in Sample Al' and 129 g in Sample A2'. The amino acid
contents were 120 mg in Sample Al' and 187 mg in Sample A2'. These
results in view of the results in Reference Examples demonstrate 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 Al' 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 Al'
and Sample A2', is a green tea extract exhibiting quite different
flavor, i.e., fresh, mellow, profound taste with reduced astringent
taste. [0080]  - 28 - [Table 2]  Al' A2' A3' Yield[g] 462 129 591
Brix[ohij Soluble solid content[9] 0.46 2.15 2.66 3.42 0.94 5.56
Amino acids[mg] 



Amino acids (a) in solid content [wt%] 120 5.60 187 5.48 307 5.52
Theanine (b) in amino acids[mg] Theanine in solid content[wt%1 6.
2.94 9 0.28 73 1.30 Catechins (b)[mg] Catechins in solid content[wt%]
337 15.71 282 8.25 619 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 bitter/astringent.
taste Mellow, profound flavor without bitter/astringent taste Fresh,
mellow, profound flavor without 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 75C was added from the
top of the extractor to immerse the green tea leaves. Deionized water
at 75C 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 Bl, 0.2 g of protease and
0.2 g of pectinase were added. After deionized water at 40C 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 40C to promote the enzyme 



- 29 - reaction. The resulting enzyme-processed solution was heated
at 90C for 10 minutes for deactivation of the enzymes, to prepare an
enzyme reaction solution (Sample B2). The total volume of Sample Al
and the total volume of Sample A2 were mixed to prepare a tea extract
(Sample B3). [0082] The amino acid contents and the catechin contents
in Sample B1 to Sample B3 were determined as in Reference Example 1.
The flavor of each sample was evaluated by three expert panelists.
[0083] The results are shown in Table 3. The weight of the recovered
solution (yield) was 3406 g in Sample B1 or 139 g in Sample B2. The
amino acid content was 175 mg in Sample B1 or 256 mg in Sample B2.
The content of the catechins was 1083 mg Sample B1 or 16 mg in Sample
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 Al' with that in Sample Bl, the total amount of the
extracted catechins in Sample B1 is about 3.2 times that in Sample
Al'. 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.  -
30 - [0086] [Table 3]  B1 B2 B3 Yield[g] 3406 139 3445 Brix[%]
Soluble solid content[g] 0.22 7.36 1.65 



2.29 0.27 9.65 Amino acids[mg] Amino acids (a) in solid content [wt%]
175 2.39 256 11.20 432 4.48 Theanine (b) in amino acids[mg] Theanine
in solid content[wt%] 85 1.16 5 0.23 90 0.94 Catechins (b)[mg]
Catechins in solid content[wt%] 1083 14.72 



16 0.71 1099 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
bitter/astringent taste Mellow, profound, rich flavor without
bitter/astringent taste Mellow, profound flavor with slightly
bitter/astringent 



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 80C was added (pH:
2.0). After five hour immersion at 80C, 0.32 g of granular sodium
hydroxide wad added to adjust the pH at 6.6 (Sample Cl). To the
extract residue after Sample Cl was extract, 0.2 g of protease and
0.2 g of pectinase were added. After deionized water at 40C was added
such that the total weight was 160g, the solution was circulated at a
rate of 50 mL/min for 16 hours at 40C to promote the enzyme reaction.
The resulting enzyme-processed solution was heated at 90C for 10
minutes for deactivation of the enzymes, to prepare an enzyme
reaction solution (Sample  -31 - C2). The total volume of Sample Cl
and the total volume of Sample C2 were mixed to prepare a tea extract
(Sample C3). [0088] The amino acid contents and the catechin contents
in Sample Cl to Sample C3 were determined as in Reference Example 1.
The flavor of each sample was evaluated by three expert panelists.
[0089] The results are shown in Table 4. The weights of the recovered
solution (yield) were 252 g in Sample Cl and 129 g in Sample C2. The
amino acid contents were 172 mg in Sample Cl and 325 mg in Sample C2.
The contents of the catechins were 442 mg Sample Cl 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 Al' in Comparative Example 2 with that from Sample Cl in
Example 2, the total amount of the extracted catechins from Sample Cl
is about 1.3 times that from Sample Al'. 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 catec:hins 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]  - 32 - [Table 4]  Cl
C2 03 Yield[91 252 



129 380 Brix1%1 Soluble solid content[g] 1.81 4.55 2.02 2.60 1.88
7.15 Amino acids[mg] Amino acids (a) in solid content [wt%] 172 3.78
325 12.49 497 6.95 Theanine (b) in amino acids[mg) Theanine in solid
content[wt%] 74 1.63 9 



0.33 83 1.16 Catechins (b)[mg] Catechins in solid content[wt%] 442
9.71 203 7.82 645 9.02 Amino acids/catechins (a/b) 0.39 1.60 0.77
Theanine/amino acids (c/a) 0.43 0.03 0.17 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 25C was added from the
top of the extractor to immerse the green tea leaves. Deionized water
at 25C was continuously fed at a flow rate of 50 mlimin for 20
minutes to prepare a low-temperature extract (Sample D1). In a second
step, 100 mL of deionized water at 75C was added to the extract
residue after the extraction of Sample D1, and the deionized water at
75C 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  - 33 -
step, 0.2 g of protease and 0.2 g of pectinase were added as enzymes
to the extract residue after the extraction of Sample D2, and
deionized water at 40C was added into a total weight of 160 g. The
solution was circulated at a rate of 50 mI,/min for 16 hours while
being maintained at 40C for enzyme treatment (reaction). The
resulting enzyme-processed solution was heated at 90C for 10 minutes
for deactivation of the enzymes, to prepare an enzyme reaction
solution (Sample D3). In a fourth step, the total volume of Sample D1
and the total volume of Sample D2 were mixed to prepare a tea extract
(Sample D4). [0094] The amino acid contents and the catechin contents
in Sample DI 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]  - 34 - 



[Table 5]  01 D2 03 04 Yield[9] 975 2189 130 1105 Brix[io] Soluble
solid content[9] 0.32 3.10 0.07 1.53 1.53 1.98 0.46 5.08 Amino
acids[Fig] Amino acids (a) in solid content [wt%] 



54 1.75 7 0.43 154 7.78 209 4.10 Theanine (b) in amino acids[mg]
Theanine in solid content[wt%] 25 0.81 0 0.00 1 0.03 26 0.50
Catechins (b)[mg] Catechins in solid content[wt%] 668 21.54 472 



30.82 10 0.51 378 13.34 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  - 35 - because the removal of
catechins probably enhances the activity and thus the function of the
enzyme. Example 4. Production of tea extract (4)         A
low-temperature extract (Sample D1') was prepared as in Example 3
except that the tea leaves used were green tea leaves (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 DV, 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]  - 36 - [Table 6]  DI D2' D3' D4' Yield[9] 461 2945 139 600
Brixrio] Soluble solid content[9] 0.53 2.46 0.06 1.86 1.66 2.30 0.79 



4.76 Amino acids[mg] Amino acids (a) in solid content [wt%] 167 6.81
8 0.44 256 11.14 423 8.90 Theanine (b) in amino acids[mg] Theanine in
solid content[wt%] 80 3.25 5 0.28 1 0.03 80 1.69 Catechins (b)[mg]
Catechins in solid content[wt%] 



507 20.64 576 31.05 16 0.71 523 11.00 Amino acids/catechins (a/b)
0.33 0.01 15.79 0.81 Theanine/amino acids (c/a) 0.48 0.67 0.00 0.19
Flavor Evaluation Fresh flavor with bitter/astringent taste 



No flavor with highly bitter/astringent taste and unpleasant odors
Mellow, profound, rich flavor with substantially no bitter/astringent
taste Fresh, mellow, profound, rich flavor without bitter/astringent
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 25C was added from the
top of the extractor to immerse the green tea leaves. Deionized water
at 25C was continuously fed at a flow rate of 3.3 L/min for 30
minutes to prepare a low-temperature extract (Sample El). In a second
step, deionized water at 85C was continuously fed at a flow rate of
3.3 L/min for 60 minutes  - 37 - 



to prepare a high-temperature extract (Sample E2). In a third step,
40 g of protease and 40 g of pectinase were added as enzymes to the
extract residue after the extraction of Sample E2, 6.00 g of ascorbic
acid as antioxidant was added, and deionized water at 40C was added
into a total weight of 32 kg. The solution was circulated at a rate
of 5.0 L/min for 16 hours while being maintained at 40C for enzyme
reaction. The resulting enzyme-processed solution was heated at 90C
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 El 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 El 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 El, 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 El) 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]  - 38 -
[Table 7]  El E2 E3 E4 Yield[kg] 87 177 31 118 Brix1%1 Soluble solid
content[kg] 0.40 0.35 0:14 



025 1.67 0.52 0.73 0.86 Amino acidsIgl Amino acids (a) in solid
content [wt%] 18.8 5.45 4.5 1.81 41.8 8.06 61 7.02 Theanine (b) in
amino acids[9] Theanine in solid content[wt%1 10 2.90 3 1.06 4 0.70 



14 1.58 Catechins (b)[9] Catechins in solid content[wt%] 67.3 19.49
80.0 32.56 31.4 6.06 99 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 with bitter/astringent taste No flavor with highly
bitter/astringent taste and unpleasant odors Mellow, profound, rich
flavor with substantially no bitter/astringent taste Fresh, mellow,
profound, rich flavor without bitter/astringent 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 Fl), In a second step, Sample Fl was freeze-dried to prepare
green tea powder (Sample F2). In a third 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 Fl and Sample F3  - 39 -
were determined as in Reference Example 1. The flavor of each sample
was evaluated by three expert panelists. [0110] The results of the
flavor evaluation demonstrate that both Sample Fl and Sample F3
satisfy panelists discriminating tastes, i.e., mellow, profound, rich
flavor with less bitter/astringent taste. This shows the flavor of
the concentrated extract can be retained after dissolution of
freeze-dried powder of the concentrated extract. 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 (80C, 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 (130C, 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.  - 40 - CLAMS 1.A tea extract produced by putting
tea leaves into contact with a solvent, wherein the tea extract
contains catechins and amino acids including at least theanine, and
wherein the total proportion of amino acids is 7.0 weight % or more
on the basis of the solid content derived from the tea leaves in the
tea extract, the proportion of the theanine to the total proportion
of amino acids is 0.1 weight % or more, and the total proportion of
catechins is 15.0 weight % or less on the basis of the solid content
derived from the tea leaves in the tea extract. 2.The tea extract of
Claim 1, wherein the proportion of the theanine to the total
proportion of amino acids is 0,15 weight % or more. 3.The tea extract
of Claim I or Claim 2, wherein the theanine is added as a low-
temperature extract prepared by extraction of the tea leaves using a
solvent at a temperature of 40C or less. 4.The tea extract of any one
of Claims 1 to 3, wherein the tea extract has a Brix in the range of
0.1 to 20%, 5.The tea extract of any one of Claims 1 to 4, wherein
the tea extract is a powder, 6.A bottled tea beverage comprising the
tea extract according to any one of Claims 1 



to 5. 7.A method of making the tea extract according to any one of
Claims 1 to 5, comprising the steps of:         (1) removing at least
part of catechins from tea leaves;         (2) enzyme-extracting the
tea leaves from which the catechins are removed to prepare an enzyme
extract, and         (3) mixing theanine to the enzyme extract to
prepare a tea extract containing high concentration of theanine.
8.The method of Claim 7, wherein the step of removing the catechins
includes extracting the tea leaves with an aqueous solvent at a
temperature of 60C or more.  -41-  9. The method of Claim 7, wherein
the theanine is added as a low-temperature extract prepared by
extracting the tea leaves with a solvent at a temperature of 40C or
less.  10. The method of Claim 9, wherein the tea leaves from which
the catechins are removed is the residue after the low-temperature
extract is removed. 


