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DESCRIPTION METHOD OF MANUFACTURING GREEN TEA
BEVERAGE Technical Field This invention relates to a method of
manufacturing a green tea beverage having excellent aroma. Background
Art 10It is known that due to the thermal decomposition of an amino acid
contained in an extract of tea leaves, a green laver-like aroma is
generated. The main component of the green laver-like aroma is dimethyl
sulfide. Dimethyl sulfide is liable to volatilize 15since its boiling point is
36C, and is liable to change into oxidized products upon contact with
oxygen. In order to generate’dimethyf stilfilerom thé'amino acid, it is
required to heat the extract. However, dimethyl sulfide may be volatilized
or changed 20to the oxidized product which is responsible for the smell of

deterioratiombythe heatingso-there israr incompeatitie problemace
Therefore, in the manufacture of a beverage such as hermetically

packaged tea beverage which frequently includes the steps where the
beverage receives the influence of he,ating and oxygen, ir is generally
practiced to supplement the arora B &by adding, for example, flavor,

extracts, powdereg.green tea, ordimethyl sulfideto,{he beverage. For

example, Japanese Patent No. 2923409 describes a manufacturing

methad: 0f powdered gregndea whereinadimethy sulfidienis addeditodhe

green tea. Disclosure of :nven.1-ion It is an object of the present

invehtiBfi providesthe tea beverage having an excellent aroma without

adding additives, by increasingBthe aroma con)\pgnents of 10the tea which
. ackgrouna ATt

tea leaves inherently have and

It is known that due to the thermal decomposition
of an aminoc acid contained in an extract of tea leaves,
a green laver-like aroma is generated. The main
component of the green laver-like aroma is dimethyl
sulfide. Dimethyl sulfide is liable to volatilize
since its boiling point is 36°C, and is liable to
change into oxidized products upon contact with oxygen.

In order to generate dimethyl sulfide from the
amino acid, it is reguired to heat.the extract.
However, dimethyl sulfide may be volatilized or changed
to the oxidized product which is responsible for the
smell of deterioration by the heating, so there is an
incompatible problem.

Therefore, in the manufacture of a beverage such
as hermetically packaged tea beverage which frequently
includes the steps where the beverage receives the
influence of heating and oxygen, 1t 1s generally

practiced to supplement the aroma of tea by adding, for
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suppressing the volatilization and oxidation of aroma components, by
improving the tea beverage manufacturing process. L.ri order to
achieve the above object, the present invention provides a method of
manufacturing a green tea beverage, which includes the steps of:
preparing an extract of tea leaves containing 40 ppm-210 ppm of
theanine; bringing the extract of tea leaves thus prepared 20into
an anaerobic condition; heat-treating the extract of tea leaves at a
temperature of net lower than 100C under tightly sealed and anaerobic

coRdBRsSand 12V0L,  fiffiRg e extrACiTtEs fed/estusea, ©F
heai-2ougated.inio-a ¢o nEIa(i)neCrht %ee@%rﬂg}iézally sgaled (hereinafter
refg T he %e .

erred to"as a hermetically sealed container). The extract of tea
leanasds pseferably prepared 3085470 condain:§ppm-1R0pPABfuring
theanine. Further, the heat treatment is preferably performed at a
temperatdreodft TZ0CA46C. Faufther, the extrasedtted le@idsydoraaity 1de
theanina at the aforementioned concentration preferably is comprised of
SOlV\S/t‘VB%%% Wi%% of AR ektraglof t8a leaves which is extracted at a

temperature of 0C-60C. ; sEurthermorgrinthestep of filling the extract of
heat-treated tea leaves into a home ically sealed container, the extract of

tea leaves thussheat-treated s prefetablycecled to 0C-35C iand thenthees
extract is filled into the hermetically sealed container. Namely, the present

inveltion T8lat&d for tHeSTolléwing méthodrstmaRtfactirfitfa e beverage:

L Afethod.gfmanyacturing 3 teabeverage, which comprises the siens .-
of: prepgrlng an extract of téa leaves containing ppm-gfo ppnt of

theanine;20byinging theextact ektearlpaves thus preparedigto an
anaerobic condition; heat-treating the extract of tea leaves at -
teraperatgresofmiot towerihaa 100 andentightly sealeth andanaérebiona

conditions; and 25filling the extract of tea leaves thus heat- (
components, by improving the tea beverage manufacturing

process.

In order to achieve the above object, the present
invention provides a method of manufacturing a green
tea beverage, which includes the steps of:

preparing an extract of tea leaves containing
40 ppm-210 ppm of theanine;

bringing the extract of tea leaves thus prepared
into an anaerobic condition;

heat~treating the extract of tea leaves at a
temperature of not lower than 100°C under tightly
sealed and anaerobic conditions; and

filling the extract of tea leaves thus heat-
treated into a container to be hermetically sealed
(hereinafter referred to as a hermetically sealed

container).
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treated into a hermetically sealed container. 2. The method of
manufacturing a tea beverage L according to claim 1, wherein the extract
of tea leaves contains 80 opm-190 ppm of theanine. 3. The method of
manufacturing a tea beverage according to claim 1 or 2, wherein the heat
treatment is performed at a temperature of 120C-140C. 4. The
method of manufacturing a tea beverage according to any one of claims 1
to 3, wherein the extract of tea leaves containing theanine at the
concentration is comprised of 30 wt%-100 wt% of an 10extract of tea

leaves which i§ BkFActEd At att%ﬁm]e?ﬁtﬁ?é? ot BCEEGC £ aP lyl'r%rﬁ\]%ﬁﬁ?dj
of manufactyring a.tea beygrage agerding to any.one pt ¢laims 1 1o 4, in.

the step of filling the extract of heat-treated tea leaves into a
15heemetically:seatecheontainer pthe fexteast of tearleaves thus:
heat-treated is cooled. to 0C-35C and then the extract is filled into the
heFfiaticalf sete@ Eontather-Best Mode for Carrying Out the Invention
According.to the present invention, it is possible to provide a tea beverage
which co%t%ffn%a“ Fa(rgé %ﬁaﬁff@roaf%?m%éhﬁes%Iﬁaeea\%ﬁﬁ:hﬁg %?iﬁéfb%?g

component, of greenaverslike-aroma, andiwhichds exegllent in arama.ap1y
The dimethvl sulfide is generated by thermal decomposition of the amino
acidscantaimedsrdhe extracty Thereforey the present wenters havettaken
notice of the Quantity Of amino acid contained in the extract of tea

leaied? =S The BRtract GFiba s i§ knowi Bt ict iFaffind’acias? -
Among thﬁg%ne 10, 36193, y-glytamyl esttexloan@dﬁef9k591%aé'egﬁgeégtgga@t of

most abundantly contained in the extract and this theanine in hig

stahility ~therefere, indhe IReesent mventian rbercontent of theanine ds
used as an index of the content of amino acids in the extract of tea leaves.
Thecontentaof thédrfing Wasaneasdredegccbediiig 1o 10tfe APLT metlided

using the CPA (orthophthal aldehyde, derivative fluprescence colorin
metfoR TRKEBRA, 1FoT Ay antar 1o A TaR Gy FosedihEact

ReportNg 1 £1(1990)). In-fbis E’%thégl%u%'@g e, Chfhrainer.

Namely, the present invention related to the
following method of manufacturing a tea beverage:

1. A method of manufacturing a tea beverage, which
comprises the steps of:

preparing an extract of tea leaves containing
40 ppm~210 ppm of theanine;

bringing the extract of tea leaves thus prepared
into an anaerobic condition;

heat-treating the extract of tea leaves at a
temperature of noﬁ lower than 100°C under tightly
sealed and anaerobic conditions; and

filling the extract of tea leaves thus heat-
treated into a hermetically sealed container.

2. The method of manufacturing a tea beverage
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derivative fluorescence coloring method, a predetermined quantity of a
solution containing amino acid is taken up and the amino acid is reacted
with an CPA reagent to generate an CPA derivative. This derivative is
then separated by means of reversed phase chromatography and the
separated derivative is measured using a fluorescence detector.
<Preparation of CPA reagent> 143§ of CPA is added to 10 ml of 0.1M
boric acid buffer solution and completely dissolved, then 0.25 ml of

2-mercaptoethanol is.added.to the solution to be used. <Mohile phase for
anaafy%?srg&%%ilg Dhasé A To 11 %? ﬁ%net%%%o%otlﬁﬁg% isO% g‘defegl N

mlkof abuffer solution.-theopH gf which-has hegn adjusted in advance to

6.0 with 114 solution of trio acid and 1M solution of tri-potassium citrate.
Mobile phaseBeTaodLhofi50% ethandlsolutidmis Fadded 3.5wmlkofthe
same buffer solution which is emnloyed in the mobile phase A.

<F%58%‘?i?3ﬂ%f%%ﬁ6l%“$cﬂu% for rf‘i’@%liﬁéﬁ\e*ﬁﬁméiég ‘exfract o be
maasuied s diled win distifed walar 1o Stimes.dhen, i i firated

10through a 0.45 pm membra fer. The filtraté thus obtained and the
OPP. reagentrake mixeeoat a ratig=efils2 cand theymixtuee isagitated e
several times to obtain a solution, which is immediately injected into HPLC
formeasdrienterito| S<Conditions for HRIG> 1 tColumnhWakos MRk

5C18é—|rG, dciam t%r of 41.6 mm x 250 mm; temperature of colum@: 40C;
mobile Bhase? A SGititiorT and B SOUGH: FowW rate1 /0" At /in."gradient:

109%%9%@%%5%@éﬁsqgﬁQ%ﬁﬁg£E%Eo@¥”§6 wt%-100 wt% of an

extract of tea leaves which 1s extracted at a
temperature of 0°C-60°C.

5. The method of manufacturing a tea beverage
according to any one of claims 1 to 4, in the step of
filling the extract of heat-treated tea leaves into a
hermetically sealed container, the extract of tea
leaves thus heat-treated is cooled to 0°C-35°C and then
the extract is filled into the hermeticélly sealed
container.

Best Mode for Carrying Out the Invention

According to the present invention, it i1s possible
to provide a tea beverage which contains a large
guantity of dimethyl sulfide which is principal
component of green laver-like aroma, and which is
excellent in aroma. The dimethyl sulfide is generated
by thermal decomposition of the amino acid contained in

the extract. Therefore, the present inventers have

taken notice of the guantity of amino acid contained in
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20the B solution; time period of analysis: 60 minutes; detection:
fluorescence detection (wavelength of 340 on for exciting and wavelength
of 455 nm for detection) The manufacturing method of the tea beverage
according to the present invention comprises a step of 25preparing an
extract of tea leaves. The extraction of tea leaves may be performed
according to a conventionally known méthod. For example, tea leaves are
immersed in ion-exchange water and extracted, the resultant solution is
subjected to rou h-fgctration ?nd microfiltration to obtain an extract.

Pré ?aﬁl?,tﬁlaecgtl% t of fea RAVES thus prepared contains 40 ppm-210

ppm of thegnine.hefore heating. When the,exttact of fea leaves copiaing

40 ppm or more of theanine before the heating, it is possible to enable
dimethybsulfidel to0 geherate at an appropriate otantity-inlthe sea beverage
after heating le,of the extract, thereby pxovidinc a desirable aroma to the

pefSorfGrinkand ft. ABWESEr, Mt tHeCextract F féa RIAVBE 0htains more
than 210 ppm.of. theanine befare heating, dimethyi sulfide may be . .
R B tah ) o ety thesbaThe e o8 archia Tbia™

hepee the flavor ofthe tea beverage thus optained May ke yadesirable.c
Therefore, the content of theahine in the extract before me heating is

preferdbiy: in the rangeof 4o ppmi2€9dpperm, moré preferably imthecangent
of00OM-200 Dom, most preferably in the range of flu80 ppm-190 ppm.
WERdn HE'CSht8fit G theanindSn the Efract Befofe theTiaating is in this

preferable-fange, 115 ROssible p.ohtain.a tea beverage which is.espegially,

excellent in green laver-like aroma and in the balance of flavor without
giving-any disageeeahle afierigstene OFhe extragboftendeavesiehyde)
containing theanine in the above-described range can be prepared, for
ex@@pkyative fluorescence coloring method (K. Ikegava, H.
Takayanagi, T. Anan; Tea Industry Research Report
No. 71 ({1980)). In this HPLC method using the OPA
derivative fluorescence coloring method, a
predetermined gquantity of a solution containing amino
acid is taken up and the amino acid is reacted with an
OPA reagent to generate an OPA derivative. This
derivative 1s then separated by means of reversed phase
chromatography and the separated derivative 1s measured
using a fluorescence detector.
<Preparation of OPA reagent>
143g of OPA is added to 10 mL of 0.1M boric acid
buffer solution and completely dissolved, then 0.25 mL
of 2-mercaptoethancl is added to the solution to be
used.

<Mobile phase for analysis>

Mobile phase A: To 1L of 12% ethanol solution is
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8 through being have 30 wt%-.100 wt% of an extract of tea leaves which
has been extracted at a temperature of 000-6000. Alternatively, such an
extract of tea leaves may be prepared by mixing an extract that has been
extracted from Lea leaves by high-temperature water with an extract that
has been extracted from tea leaves by low-temperature water at an
appropriate ratio after measuring the cofitent of theanine in each of these
extracts so as to enable the resultant mixture to 10contain a desirable
guantity of theanine. It is generally known that the quantity of amine acid
coAtiged in- therextrakt eal bélincreased byExtratting téh lehves atlower
temperatures. Therefore, it is easy for a per on,slﬂle in the art 15to
perform, fsﬁr\éﬁtp? parfing an Extract Containinb &mino agia?a\f%ﬁ&?v ot
content thatcan e, gbtainedsby gxtracting-tea.leayes by lowstemperature.
water and another extract containing amino acid at a high content that can
be obtaingdiylextraicting téa |€aves hyatigh-O20tenipeanature wateri andis
then mixin%these extracts at a suitable ratio to prepare an extract

cofitdfitfifg aminBacitfatd Besitdisle Wonteht. SO AL 6RE e¥antple fot
pr%w%%%e;{gac‘tt o@f t%%klbelai/gs irtl'éssgois‘ible to obtain an extract

containing not less than 40 ppm of tneanine by mixing an extract that has

been obtained py extracting teasleayes at neblower tharr 900Q vatb et >
less than 30 wt% of an extract 9 has beenned by extracting tea leaves at
not higheF tFran™60C SFUrtherfit ialss pussible tslobtairfan ekedcwwith

containing not less than 80 p m of theanj_rgle by rr!ixing an_extract that has
be&n dbtaingd by Extracting tea [6AVES at Aot fower thén 90C With fiot less

than, 50 wehan extract that has been obtained by exiracting tea leaves gt
not higher than 60C. However, it is apparent that the content of theanine
canbeaatied depending arrkareuseonditiors suclzas 40the kinds of tea
leaves and the extraction time. Therefore, the mixing ratio between an
exttact-obtained by éxtraction at higHtemperatiie dhtPan exif&e obtained

by gg%raction at lo -Lce{nd%erat re S}QOLlJISd t%?m%ui bI% ﬁagé'/ustend QX %%Ign%ﬁtg

alll a O W C . Qi 1
consideration tﬁe %contehto t)heanlne In eac Oaf ese ext}acts. e

method ofprepasng . an-exdract containing a desired quantity of theanine is
not limited to those described above. Namely, as long as the relationship
between thé@onditions suth astiékind of tea leaves,
Column: Wakosil-II 5C18HG, diameter of 4.6 mm x
250 mm; temperature of column: 40°C; mobile phase: A
solution and B solution; flow rate: 1.0 mL/min.;
gradient: 100%-0% for the A solution and 0%-100% for
the B éolution; time period of analysis: 60 minutes;
detection: fluorescence detection (wavelength of 340 nm
for exciting and wavelength of 455 nm for detection).
The manufacturing method of the tea beverage
according to the present invention comprises a step of
preparing an extract of tea leaves. The extraction of

tea leaves may be performed according to a

conventionally known method. For example, tea leaves



10

pod
W

20

25

20extraction temperature, and extraction time, and the content of theanine
in an extract is made clear, an extract containing a desired quantity of
theanine can be prepared by single kind of extract. Further, an extract
contai idesired quantity of theanine can be prepared by using of three or
more kinds of extracts. Next, the extract of tea leaves thus prepare, is
brought into an anaerobic condition. By’bringing the extract of tea leaves
into an anaerobic condition, it is possible to suppress the oxidation of

dimethyl sulfide tglat, has been gegerated bg the thermal decompo itionhof
ARG RGE iR Rar, 18 BOLSible fo prevart fre GAdi8a’ e
products.of dimethyl; sulfide from.being cantaiped %H@%@ﬁ%“%%@%m and

thereby to prevent the generation of the smell of deterioration. 10Herein,
byrthe:term "amaerobic conditions? it snintendeddto.mean a state whereto
the concentration of dissolved oxygen in an extract is lowered. For the

purpose SfiRRBTTY-the dxXidation dtadimethyl 'sEiffideS B Eondstitration of

dissolved gxygen '§a115££ef%ab'§%§é% as possible, However, the. .
concehtration of dissolved oxyg n should'be appropriately selected in
respect of yarious, factenssushasitbe easiness ofoperation econeRic
factors, at' r' 20As for the method of creating the anaerobic conditions _h__
is pOselEntocemploye withotitliraitation, ‘aahentbraneltration meathodta ls
vacuum degassing method, a gas replaceme x degassing method, etc.

THER, e extradt of o2 1eaves I the'state of afiseroBic’catiditioris™ - ="
subigcted 10,3 hea treatment in 2 segled state, Ry, heating the.extractof

tea Mayes in a sealed state, it is possible to inhibit thé volatilization of

dimethyhsulfide andto mingnize the exhalation of asemarIhe demperature

for heating may be a temperature
the person drinking it. However, when the extract of
tea leaves contains more than 210 ppm of theanine
before heating, dimethyl sulfide may be generated
excessively, thereby destroying the balance of aroma
and hence the flavor of the tea beverage thus obtained
may be undesirable. Therefore, the content of theanine
in the extract before the heating is preferably in the
range of 40 ppm-210 ppm, more preferably in the range
of 50 pom~-200 ppm, most preferably in the range of
80 ppm-190 ppm. When the content of theanine in the
extract before the heating is in this preferable range,
it 1s possible to obtain a tea beverage which is
especially excellent in green laver-like aroma and in
the balance of flavor without giving any disagreeable
aftertaste.

The extract of tea leaves containing theanine in

the above-described range can be prepared, for example,
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5which is higher than the temperature at which dimethyl sulfide is
generated, for example, may be not lower than 100C. If the heating
temperature is not lower than 120C, ft is convenient because the
sterilization of tea beverage can be simultaneously performed. On 10the
other hand, when the heating temperature is excessively high, the flavor
and aroma of tea beverage may be detériorated. Therefore, the heating
temperature is preferably limited to not higher than 140C. Therefore, the
heating treatment in this 15process is preferably performed within the

rande oF 100ESANE, Hdfe prefétably'the rihdge of 120CSi40GCT rhee@
extract of teg,leaves.can be heated by, using a plate type heat.gxchanger

or a tube type heat exchanger, but not limited thereof. 20Then, the extract
that tasdogen heateddmazsealed state is-coclaed o heat-dissipated, leaves
thereby lowering the temperature of the extract before being filled in a
hefrhgtieglycseted eentainet ahbSeifg stpplied is el beverdgen
product. B rforming, the filling of the extract into a hermetically sealed
ORI redatdly 3 e eaiing eroot the 165 of itretio dutie
by»)’%'“éﬁ“%@c%%@@ reduced.. s oA, ”M%zpé%f@é@b@ﬂﬁb‘%@@%’aves
the extract is imm diately cooled down to 0C-35C after heating, and -Men

it i®fillecinto eoptairen. Sincestherbailinge poiap pirdimethylesutfide. is 36T gt
is possible, through the cooling of the extract to a temperature of not

highiet Thadn B5C Tt nimimiZe thevolatitiztion of dimeey! sGifidé tififg
the filling E’gras“iﬁ’” thereof,, , . ihe Eer?ab%"eesfég‘ﬁé%y %%%‘H%‘}ém%o

hermetically sealed container such as, for example, a PET bottle, a 10can,

a glass-battleza paper pack and aplastic eup,dpgot limitation thereof.
Examples The tea beverages manufactured accordingthe present
invention Ware evaluatath for thecaroma dnlt15Tite examplesvaref amino
described below, The extracts of tea leaves A, TB and C were

prépared a8 Hesthbed below ST extracts KB &fid TS TteHared were
Irr:“t%r(]%q fogetherand freated under.varigus conditions.as specifically shown

Therefore, it is easy for a person skilled in the art
to perform, at first, preparing an extract containing
amino acid at a low content that can be obtained by
extracting tea leaves by low-temperature water and
another extract containing amino acid at a high content
that can be obtained by extracting tea leaves by high-
temperature water, and then mixing these extracts at a
sultable ratio to prepare an extract containing amino
acid at a desirable content.

As one example for preparing an extract of tea
leaves, 1t is possible to obtain an extract containing
not less than 40 ppm of theanine by mixing an extract
that has been obtained by extracting tea leaves at not

lower than 90°C with not less than 30 wt% of an extract
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20following Examples 1-6 and Comparative Examples 1-6. (Extract A) leg
of :ea leaves A were extracted with 3509 of ion-exchange water at a
temperature of 90C for 3 minutes. The resultant licuid is subject to rough
25filtration and then to microfiltraticn to obtain an extract, to which
ion-exchange water was added to obtain 10009 of Extract A. (E.xtract
159 of tea leaves 3 were extracted with%00g of ion-exchange water at a
temperature of 45C for 15 minutes. The resultant liquid is subject to rough
Sfiltration and then to microfiltration to obtain an extract, to which

ion-8%¢hatite watdt was-addéd o sbtain 16600 BPEXfFact S (Extratt CJ°°
159 Of fea legyes G were exircted.with 500g of 10ion-exchange water at
a temperature of 25C for 45 minutes. The resultant liduid is subject to
rought filiratien asithen to saierofiltration toobtaivsan extsactsto whieho £
ion-exchange water was added to obtain 1000c of Extra 15(Example 1)
3750 Bt Extralty AT1250¢ of ExR&Et3 ahd 105¢ of B asedfbic aeitR(BISF LY
Takeda Vitamin Co., Ltd.) were mjxed, and then the pH of the mixture was
T (5 S Bot iy Brafiorie. THIC e Brutied 20tdhd -
containing 48-ppi of theanine was;ghtained: T he formulated liquid wase 4
brought into an anaerobic condition by gas replacement method (nitrogen
gab yeplacement)n Thedermalateekliciiid was heatbd at 186C fof 90.

seconds under a sealed condition with a ‘
However, it 1s apparent that the content of theanine

can be varied depending on various conditions such as
the kinds of tea leaves and the extraction time.
Therefore, the mixing ratio between an extract obtained
by extraction at high-temperature and an extract
obtained by extraction at low-temperature should be
sultably adjusted by taking into consideration the
content of theanine 1in each of these extracts.

The method of preparing an extract containing a
desired guantity of theanine is not limited to those
described above. Namely, as long as the relationship
between the conditions such as the kind of tea leaves,
extraction temperature, and extraction time, and the
content of theanine in an extract is made clear, an
extract containing a desired quantity of theanine can
be prepared by single kind of extract. Further, an
extract containing a desired quantity of theanine can
be prepared by using of three or more kinds of

extracts.

ot

Next, the extract of tea leaves thus prepared 1is
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2:plate type heat exchanger, and then it was filled into a hermetically
sealed container at a temperature of c3n0C. 14 (Example 2) 25009 of
Extract A, 2500Q of Extract B] and 1.5¢g of L-ascorbic acid (BASF Takeda
Vitamin Co., Ltd.) were mixed, and then the pP of the mixture was
adjusted to 5.9 with sodium bicarbonate. Thus the formulated liquid
containing 94 ppm of theanine was obtaihed. The formulated liquid was
brought into an anaerobic condition by gas replacement method (nitrogen
gas replacement). The formulated liquid was heated at 130C for 90
seEOICtnder s SedlBd TORBIIOR Witl T SRtE fyife heat Bxchangeri apd the
then it was. filled into_a hermetically sealed container at a temperature of
90 %%E)?aagr%pé%)tl%aSOigggfv ﬁréc%{%f S%OEDO%GE&(?%E% Bﬁ?—%%ﬁ)éérb?cnéci
(BASFlakeda\taminGCep Lids  were mixad; andthep the pheafithe
mixture was adjusted to 5.9 with sodium bicarbonate. Thus the formulated
liqeid cohtaining47 pprm dftheanife svas-etained: Theformukated liquid
was brought into, an anaerobic condition by gas replacement method ,
(nittogeh gas tepialement) TREFOMASIEY liquid wad edtéd At 130&or ©
90 seconds under g sealed.candition with a-plate type heat exchangary, )
and then it was filled into a hermetically sealed container at a temperature
of 900C1dS (Example 4)g cbO@g ofExtraet An4500g:0bExtractd:and

1.5g of L-ascorbic acid (BASF Takeda Vitamin Co., Ltd.) were mixed, and
themMPESH of thetmpiiGretwas adfiRted fo-559 with 88giufell of

bicgera onateThus the formulated liquid containing 178 ppm of theanine

was obtained. The formulated liquid was brought into an anaerobic

condition by gasieplagement mathod {nitrogen gasseplacement): The: ;¢
formulated liquid was heated at 10130C for 90 seconds under a sealed
conditien déth & plate gypechedtaxehanhger andtthen itomas filtethintoa of
hermetically sealed container at a temperature of 90cC. (Example
50004 BP EXFAct B WA mie daRitlt £ SPGfL dstotbi4eid BB ASECrakeda
Vitamin Co,, Ltd.)..and then.th pg—k@f g;;: Xty re was a justed to 5.9 with
SO iuf)!r?D bicgrbona%e. 'I(jhus thegormulated1 %l)}lg %on%ﬁni%%%%%ggm of
theanine: was obtained nthe,forzlated, 20kduid was erougpkinte an: s
anaerobic condition by gas

preferably as low as possible. However, the

T

concentration of dissolved oxygen should be
appropriately selected in respect of various factors
such as the easiness of operation, economic factors,
etc.

As for the method of creating the anaerobic
conditions, 1t 1is possible to employ, without
limitation, a membrane filtration method, a vacuum
degassing method, a gas replacement degassing method,
etc.

Then, the extract of tea leaves in the state of
anaerobic condition is subjected to a heat treatment in

a sealed state. By heating the extract of tea leaves
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replacement method (nitrogen gas replacement). The formulated liquid
was heated at 130C for 90 seconds under a sealed condition with a plate
type heat exchanger,n it was filled into a hermetically 25sealed container
at a temperature of 90C. (Example 6) 12509 of Extract A, 37509 of Extract
B and 1.59 of 16 L-ascorbic acid (PAS:" Takeda Vitamin Cc. Ltd.) were
mixed, and then the D11 of the mixturelwas adjusted to 5.9 with sodium.
bicarbonate. Thus the formulated liquid containing 147 ppm of theanine
was obtained. The formulated liquid was brought into an anaerobic

conditidn i gareptadementimethod(Ritrdyen das replacehtert)eThe
for\%%gt@d Ilqyéq¥v&§ hegt%q%g% C; f%r qfs%conds under a sealege the

condition wit ate type heat exchanger, and then |t was ‘cooled to

103Qcimmediately and diled into a hermetically sealed container under

aseptic conditions. (Comparative Example 1) 50009 of Extract A was

mixed withle5§ ofBe astorbic dcid (BASFITaketayVitamin Cembed.3,tand:
the pH of the |xtur wast en ad usted to 39 with sodjum.

th
blgvé%ﬁgﬁatésTﬁﬂlg & for ?ﬁétgg‘?qﬁ SHAINTG0 OpniGFthdaniHBIhay 1
obtained.qthe formulated liguid was brought into ap.anagrohic.condifion

by gas replacement method (nltrogen gas 20replacement) The
formulateddigUid was heated at:30GC for-ethsecendsrunder axsealedwer
condition with a plate type heat exchanger, and then it was filled in a

hefréticaliySealed Contaire? &l &t fiperattifé BFO0C 25 EGHparaEive L on
Exarppce 2) 450%%0f Extr%ctA 50 fExtra B and

5-ascorbic aC|d (eBrE Ta?eda?htamln arﬁd We¥e mlxédtqg%?t'hen the

ph:ofdhe mixture wag adjusted te 5.9, with ﬁ@@lw@we@a@t@- Thus the
formulated liquid containing 19 ppm of theanine was obtained. The
formutateddiqaidywas droudhiténtdlavamaembicaroma of tea beverage

may be deteriorated. Therefore, the heating
temperature 1s preferably limited to not higher than
140°C. Therefore, the heating treatment in this
process is preferably performed within the range of
100°C-140°C, more preferably the range of 120°C-140°C.

The extract of tea leaves can be heated by using a
plate type heat exchanger or a tube type heat
exchanger, but not limited thereof.

Then, the extract that has been heated in a sealed
state is cooled or heat-dissipated, thereby lowering
the temperature of the extract before being filled in a
hermetically sealed container and being supplied as a
tea beverage product. By performing the filling of the
extract into a hermetically sealed container
immediately after the heating thereof, the loss of

dimethyl sulfide by volatilization can be reduced.
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5condition by gas replacement method (nitrogen gas replacement). The
formulated liquid was heated at 130C for 90 seconds under a sealed
condition w plate type heat exchanger, and then it was filled into a
hermetically sealed container at a temperature of 1090C. (Comparative
Example 3) 37509 of Extract A, 12509 of Extract B and 1 5q of
L-ascorbic -5,d (BASF Takeda Vitamin1Co., Ltd.) were mixed, and then
the yn of the mixture was adjusted to 156.1 with sodium bicarbonate. Thus
the formulated liquid containing 48 ppm of the n ne was obtained. The
formulatedtic@id'®as heafePatifor 96seedhas et - séaledeohiition with

a plate type exchanger, and then it was ge into.a hermeticall
0SB SehAor A TomBCTAILrE o1 S0C. (Compatstie EXamplEi2) ="

250Qg of Extract A; 25009 ofExtract;B and d:39 ofLrascoria agick (BASF
Takeda Vitamin Co., Ltd.) were mixed, and then the pH of the mixture was
adjusted-too6. 2dxitle sodiunsbitarbonate THUS theformalated guid <,
containing 94 ppm of theanine was obtained. The formulated liquid was

brodyt it dn'Snastobit” ¥8 Condition B gas feptacemeftmetfod = ©F
(niiragen gas Leplagement). The formulated;liquid was hoated at 93CTor -

one minute under an unsealed condition, and then it was filled into a
hermetically sealedrcoriatner ah g Stermpetatuienaf IE r(Gorparativecof .
Example 5) 5009 of Extract A, 45009 of Extract B and 1.5g of
L-ascorbi@ Agid(BASE Takeda Vitainir €of L) waretixed aRd then LY

the pH of the mixture wes then agjusted 10t0.6.2 with sodiy igathanate.

can, a glass bottle, a paper pack and a plastic cup,
but not limitation thereof.

Examples

The tea beverages manufactured according to the
present invention ware evaluated for the aroma and

lavor. The examples are described below.

The extracts of tea leaves A, B and C were
prepared as described below. The extracts A, B and C
thus prepared were mixed together and treated under
various conditions as specifically shown in the
following Examples 1-¢ and Comparative Examples 1-6.

{(Extract A)

10g of tea leaves A were extracted with 350g of
ion-exchange water at a temperature of 90°C for
3 minutes. The resultant liquid 1s subject to rough
filtration and then to microfiltration to obtain an
extract, to which ion-exchange water was added to

obtain 1000g of Extract A.
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licuid containing 178 ppm of theanine was obtained. The formulated liquid
was brought into an anaerobic condition by gas replacement method
(nitrogen gas replacement). The formulated liquid was heated at 95C
15for one minute under an unsealed condition, and then it was filled into a
hermetically sealed container at a temperature of 90C. (Comparative
Example 6) 50009 of Extract C and 1.5g30f 2-ascorbic acid 20(BASF
Takeda Vitamin Co.were mixed, and then the pH of the mixture was
adjusted to 5.9 with sodium bicarbonate. Thus the formulated liquid
containing 47855t of theanine was obtained. The formulated liquid was
brought iqtg) ano%n%%rgbif conditio}y %gas 25{erplgt%%raﬁgvt. r@gthﬁhg o
eda Cfor

(nitrogen ga% replacemen?)(.axfﬁtsa formula?edeﬁ(qw was hea
90;seconds wnder a.sealed condition with a plate type neat 13 gxchanger,

- and then it was filled into a hermetically sealed container at a temperature

of 96Cn{Evalaation)The Thesfotrhalated liquids of abevé-tlestribbed rough
Examples 1-6 and Comoarative Examples 1-6 were measured with

respelct 16 the Cortefit of itethysufice corstiutig thearBze +» 27
component of thesg formulated liquids, according, 70 the following method.

The adjustment of samples: 10 mL of the formulated Inliquids of Examples
1-6and Gomparative Exantples 1-&were taken in a vial and then 3q of
NaCl was added, respectively. Further, 5 pL of 0.1% cyclohexanol was
added as &ihterAal standard solution. The extraction of the aroma
components was performed by a solid phase 15microextraction ? ME)

; & chrs.

or tega S¥=2 S U ere extractad with
method and thén the ana{1y5| Rereof was performed by means

Conditions of analysisscer at a temperature of 25°C for

45 minutes. The resultant liquid is subject to rough
filtration and then to microfiltration to obtain an
extract, to which ion-exchange water was added to
obtain 1000g of Extract C.

(Example 1)

3750g of Extract A, 1250g of Extract B and 1.5g of
L-ascorbic acid (BASF Takeda Vitamin Co., Ltd.) were
mixed, and then the pH of the mixture was adjusted to
5.9 with sodium bicarbonate. Thus the formulated
liguid containing 48 ppm of theanine was obtained. The
formulated liguid was brought into an anaerobic
condition by gas replacement method (nitrogen gas
replacement). The formulated liquid was heated at
130°C for 90 seconds under a sealed condition with a
plate type heat exchanger, and then it was filled into
a hermetically sealed container at a temperature of

s0°cC.
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SPME: Divinyi benzene/Carboxen/Polydimethyl siloxane 20Extraction:
60C, 30 minutes CC/MS: Agilent 5973N Column: DP-WAX
(0.25mmi.D.x60mx0.25pm) Flow rate: 1.0 mL/min. Oven: 35C (3
Linutes)-5cC/min.-240C (5 minutes) Injection port: -50C-12C/s-240cC;
split-less. The content of theanine was measured according to the HPLC
method using CPA derivative fluorescérice coloring method as described
above. Further, the organoleptic test with respect to the aroma and
taste of the formulated liquids of Examples 1-6 and Comparative
Exampleé ?L@W%%epe%ﬁormed respect vely. The orgaholeptic test was

performed by five skild examiners whegeindte gqore.on exaliation W ¢

made as follows: Excellent = four points; Fairly good - three points;
Samewbathad =awojoinssand Bagi=one peint.nT e ayerage .of scere
given by five 10examiners was calculated, representing by the following
syiibtist= 35 poirtsor fivtePE) 22 5 psints o ore /A S 125110 flssthan

2.%; nd X - less than 1.5. The treatmerl;j%condi ions, the H}Tea sgéed
] 0]

redults dn %espeshﬁén o%\clglﬂg |8raf%<f:’the orhulated Iiaﬁird%

15Examples d:6 and Comparative, Examples, 1:6,werg shewpin Jable 1oy

2 1 k--0 OSL OWT 6.q
formulated liguid was brought into an anaerobic
condition by gas replacement method (nitrogen gas
replacement). The formulated liguid was heated at
130°C for 90 seconds under a sealed condition with
plate type heat exchanger, and then it was filled into
a hermetically sealed container at a temperature of
90°C.

(Example 3)
1250g of Extract A, 3750g of Extract B and 1.5g of

L-ascorbic acid (BASEF Takeda Vitamin Co., Ltd.) were
mixed, and then the pH of the mixture was adjusted to
5.9 with sodium bicarbonate. Thus the formulated
ligquid containing 147 ppm of theanine was obtained.
The formulated liquid was brought into an anaerobic
condition by gas replacement method (nitrogen gas
replacement). The formulated liquid was heated at
130°C for 90 seconds under a sealed condition with a
plate type heat exchanger, and then it was filled into
a hermetically sealed contalner at a temperature of

90°cC.
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(Example 4)

500g of Extract A, 4500g of Extract B and 1.5g of
L-ascorbic acid (BASEF Takeda Vitamin Co., Ltd.) were
mixed, and then the pH of the mixture was adjusted to
5.9 with sodium bicarbonate. Thus the feormulated
liquid containing 178 ppm of theanine was obtained.
The formulated ligquid was brought into an anaerobic
condition by gas replacement method (nitrogen gas
replacement). The formulated liquid was heated at
130°C for 90 seconds under a sealed condition with a
plate type heat exchanger, and then it was filled into
a hermetically sealed container at a temperature of
90°C.

(Example 5}

5000g of Extract B was mixed with 1.5g of L~
ascorbic acid (BASF Takeda Vitamin Co., Ltd.), and then
the pH of the mixture was adjusted to 5.9 with sodium
bicarbonate. Thus the formulated liguid containing
202 ppm of theanine was obtained. The formulated
liguid was brought into an anaerobic condition by gas
replacement method (nitrogen gas replacement). The
formulated liquid was heated at 130°C for 90 seconds
under a sealed condition with a plate type heat
exchanger, and then it was filled into a hermetically
sealed container at a temperature of 90°C.

(Example 6)

1250g of Extract A, 3750g of Extract B and 1.5g of
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L~ascorbic acid (BASF Takeda Vitamin Co., Ltd.) were
mixed, and then the pH of the mixture was adjusted to
5.9 with sodium bicarbonate. Thus the formulated
liguid containing 147 ppm of theanine was obtained.
The formulated liguid was brought intc an anaerobic
condition by gas replacement method (nitrogen gas
replacement). The formulated liquid was heated at
130°C for 90 seconds under a sealed condition with a
plate type heat exchanger, and then it was cooled to
30°C immediately and filled into a hermetically sealed
container under aseptic conditions.

(Comparative Example 1)

5000g of Extract A was mixed with 1.5g of L~
ascorbic acid (BASF Takeda Vitamin Co., Ltd.), and then
the pH of the mixture was then adjusted to 5.9 with
sodium bicarbonate. Thus the formulated liqgquid
containing 0 ppm of theanine was obtained. The
formulated liguid was brought intc an anaerobic
condition by gas replacement method (nitrogen gas
replacement). The formuléted liquid was heated at
130°C for 90 seconds under a sealed condition with a
plate type heat exchanger, and then it was filled into
a hermetically sealed container at a temperature of
90°cC. |

{(Comparative Example 2)

4500g of Extract A, 500g of Extract B and 1.b5g of

L-ascorbic acid (BASF Takeda Vitamin Co., Ltd.) were
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mixed, ant then the pH of the mixture was adjusted to
5.9 with sodium bicarbonate. Thus the formulated
liquid containing 19 ppm of theanine was obtained. The
formulated liquid was brought into an anaerobic
condition by gas replacement method (nitrogen gas
replacement) . The formulated liguid was heated at
130°C for 90 seconds under a sealed condition with a
plate type heat exchanger, and then it was filled into
a hermetically sealed container at a temperature of
90°C.

(Comparative Example 3)

3750g of Extract A, 1250g of Extract B and 1.5g of
L-ascorbic acid (BASF Takeda Vitamin Co., Ltd.) were
mixed, and then the pH of the mixture was adjusted to
6.1 with sodium bicarbonate. Thus the formulated
liguid containing 48 ppm of theanine was obtained. The
formulated liguid was heated at 130°C for 90 seconds
under a sealed condition with a plate type heat
exchanger, and then it was filled into a hermetically
sealed container at a temperature of 90°C.

(Comparative Example 4)

2500g of Extract A, 2500g of Extract B and 1.5g of
L-ascorblc acid (BASF Takeda Vitamin Co., Ltd.) were
mixed, and then the pH of the mixture was adjusted to
6.2 with sodium bicarbonate. Thus the formulated
liquid containing 94 ppm of theanine was obtained. The

formulated liquid was brought into an anaerobic
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condition by gas replacement method (nitrogen gas
replacement). The formulated liguid was heated at 95°C
for one minute under an unsealed condition, and then it
was filled into a hermetically sealed container at a
temperature of 90°C.

(Comparative Example 5)

500g of Extract A, 4500g of Extract B and 1.5g of
L-ascorbic acid (BASF Takeda Vitamin Co., Ltd.) were
mixed, and then the pH of the mixture was then adjusted
to 6.2 with sodium bicarbonate. Thus the formulated
liguid containing 178 ppm of theanine was obtained.
The formulated liquid was brought into an anaerobic
condition by gas replacement method (nitrogen gas
replacement). The formulated liquid was heated at 95°C
for one minute under an unsealed condition, and then it
was filled into a hermetically sealed container at a
temperature of 90°C.

(Comparative Example 6)

5000g of Extract C and 1.5g of L-ascorbic acid
(BASF Takeda Vitamin Co., Ltd.) were mixed, and then
the pH of the mixture was adjusted to 5.9 with sodium
bicarbonate. Thus the formulated liquid containing
178 ppm of theanine was obtained. The formulated
liquid was’brought into an anaerobic condition by gas
replacement method (nitrogen gas replacement). The
formulated ligquid was heated at 130°C for 90 seconds

under a sealed condition with a plate type heat
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exchanger, and then it was filled into a hermetically
sealed container at a temperature of\90°C.

(Evaluation)

The formulated liquids of above-described Examples
1-6 and Comparative Examples 1-6 were measured with
respect to the content of dimethyl sulfide constituting
the aroma component of these formulated liquids
according to the following method,

The adjustment of samples: 10 mL of the formulated
liquids of Examples 1-6 and Comparative Examples 1-6
were taken in a vial and then 3g of NaCl was added,
respectively. Further, 5 uplL of 0.1% cyclohexanol was
added as an internal standard solution. The extraction
of the aroma components was performed by a solid phase
microextraction (SPME) method and then the analysis
thereof was performed by means of GC/MS.

Conditions of analysis:

SPME: Divinyl benzene/Carboxen/Polydimethyl
siloxane

Extraction: 60°C, 30 minutes

GC/MS: Agilent 5973N

Column: DB-WAX (0.25mmi TI.D.x60mx0.25um)

Flow rate: 1.0 mL/min.

Oven: 35°C (3 minutes)-5°C/min.-240°C (5 minutes)

Injection port: -50°C-12°C/s-240°C; split-less.

The content of theanine was measured according to

the HPLC method using OPA derivative fluorescence
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coloring method as described above.

Further, the organoleptic test with respect to the
aroma and taste of the formulated ligquids of Examples
1-6 and Comparative Examples 1-6 was performed
respectively. The organoleptic test was performed by
five skilled examiners wherein the score on evaluation
was made as follows: Excellent = four points; Fairly
good = three points; Somewhat bad = two points; and
Bad = one point. The average of score given by five
examiners was calculated, representing by the following
symbols: © = 3.5 points or more; O = 2.5 points or
more; /A = 1.5 to less than 2.5; and X = less than 1.5.

The treatment conditions, the measured results and
the results of evaluation of the formulated liguids of
Examples 1-6 and Comparative Examples 1-6 were shown in

Table 1.
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Hermetical sealing Heating temp. Filling temp. 1 Organoleptic Aroma
evaluation ! Taste Overall evaluation Formulation

23

Table 1 indicates that in the cases of Comparative
Examples 1 and 2 where the content of theanine was low,
it was almost impossible to detect dimethyl sulfide
even 1f the formulated liguids thereof were heated at
100°C or more in a sealed condition after they were
brought into an anaerobic condition.

In the case of Example 1, the formulated liquid
indicated excellent aroma and taste. However, 1n the
case of Comparative Example 3 where theanine was
contained therein in the same quantity as that of
Example 1 but not brought into an anaerobic condition,
it was almost impossible to detect dimethyl sulfide and
the aroma and taste were found inferior to that of
Example 1.

In the cases of Comparative Examples 4 and 5,
although the formulated liquids thereof contained a
large guantity of theanine, the anaerobic treatment and
the heating under sealed condition were not undertaken.
Furthermore, the heating was performed at a temperature
of 100°C or less. As a result, it was almost
impossible to detect dimethyl sulfide from theilr
formulated liguids.

In the cases of Examples 2 to 6, the formulated
ligquids thereof contained an appropriate guantity of
theanine, and the anaerobic treatment and the heating
under sealed condition were performed, thereby

indicating the generation of a sufficient gquantity of
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23 Table 1 indicates that in the cases of Comparative Examples 1 and
2 where the content of theanine was low, it was almost impossible to
detect dimethyl sulfide even if the formulated liquids thereof were heated
at 5100C or more in a sealed condition after they were brought into an
anaerobic condition. In the case of Example 1, the formulated liquid
indicated excellent aroma and taste. Hotvever, in the case of Comparative
Example 3 where theanine was 10containedin in the same quantity as that
of Example 1 but not brought into an anaerobic condition, it was almost

impoSSibieYto detedt difmerhyl SRt and the Bronis afd taste werd¥8ang ©
inferigr. o that okExample 1., Jnthe casgs of Comparglive Examples 4

and 5, although the formulated liquids thereof contained a lafge quantity of
theaninetheianaerabic dreatmentand the-beating:under,seated cordition
were not undertaken. Furthermore, the heating was performed at a
terfipefdtdfe 20611000 B fessAs @oresalttit Was-alpidst ipdssibressr Le

detect dimethyl sulfide from their formulated In the cases of Example
S e S e e e ars e AR

of theanine,,and the anaerghictreatmentand theiheating Wnderssealed s

condition were performed, thereby indicating the generation of a sufficient
quantitytef 24 airhéthyl sdlfiderEspeaciallyy Irf theecasenofExampler@ssed
where the filling temperature was relatively low, it was possible to

geRératé 2 IGRGE-Giantity of AfmethTSUifdE Svén Bioththeccontéfit of
theaning jn,Example 56 was almost the %%'Hsiaé':ﬁﬁ‘t of-Comparafive,

Example 3. Therefore, it has been demonstrated thaf any decrease in the
quantityiof gimethyt sulfidecanibe-suppressed by the cooling of the
formulated liquid after the heating thereof in a sealed condition, followed
by 10filling’it ireecontaimer Ah thertases 'of Conmparaiive Examplé Bough

although the content of theanine was the highest and the dimethyl sulfide
e YT e U, e BRoa e Lt therbor was

found pferior, ISthys indicating that.an exgessive contentobtheapipe 1o
negatively influences the taste of tea.
organoleptic evaluation thereof was found inferior,
thus indicating that an excessive content of theanine
negatively influences the taste of tea.
Industrial Applicability
According to the present invention, since the
extract of tea leaves contalning an appropriate
guantity of amino acid 1s heated under a sealed
condition and anaerobic conditions, it is possible to
increase the dimethyl sulfide which is an aroma
component and to suppress the volatilization and
oxidation of dimethyl sulfide, thereby making it

possible to manufacture a tea beverage exhibiting an

excellent green laver-like aroma.
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Industrial Applicability According to the present invention, since the extract

of tea leaves containing an appropriate 20quantity of amino acid is heated

under a sealed condition and anaerobic conditions, it is possible to

2ncrease the dimethyl sulfide which it an aroma component and to MCSLLP
suppress the volatilization and oxidatiérpof dimethyl sulfide, thereby

making it 25possible to manufacture a tea beverage exhibiting an

excellent green layer-like aromac MCSLEPRS CLAIMS 1. A method

of manufacturing a tea beverage, which comprises the steps of: preparing

an extfact ok teeelehvds edntaining 40ppi Horrmbra obtheahm@eand’AdEh

more than 210 ppm of theanjne; bringing the extract of tea leaves thus

PrEPATEESHto AT afi&ERBiCddndition: heat-treating the extract of tea
leavesing %ﬂaﬁg of anagrobic-congdition at adtemperatyre: afiNAtloWed ppm

than 10 100C under tightly sealed; and filling the extract of tea leaves
shusnbeat-tseated datoia hermetically seated cortaingt.0 ppm2oFheheanine;
method of manufacturing a tea beverage according to claim 1, wherein the

extracPared ieaved 5 BShtaRTE 80 pphi 206 PPREST thedRiner SPaZe e to

gnetglgg ofcr)naincufac(:)tgggg{aotga beverage according to claim 1 or 2,
Whetein the heat freatment is performed at a temperature of 120C-140C.

4. Theyagthod.of manifaetueing a-teadieverage 20 acgoding t0 any oBeate
of claims 1 to 3, wherein the extract of tea leaves containing theanine at

saidcerentration i ddrmprised bf 30 Wil ¢ 06 Wive obdn exiradtfesa than

leaves which is extracted at a temperature of 0C-60C.
100°C under tightly sealed; d

filling the extract of tea leaves thus heat-treated
into a hermetically sealed container.

2. The method of manufacturing a tea beverage
according to claim 1, wherein the extract of tea leaves
contains 80 ppm-190 ppm of theanine.

3. The method of manufacturing a tea beverage
according to claim 1 or 2, wherein the heat treatment is
performed at a temperature of 120°C-140°C.

4. The method of manufacturing a tea beverage
according to any one of claims 1 to 3, wherein the extract
of tea leaves containing theanine at said concentration is
comprised of 30 wt%-100 wt% of an extract of tea leaves
which is extracted at a temperature of 0°C-60°C.

5. The method of manufacturing a tea beverage
according to any one of claims 1 to 4, in the step of

filling the extract of heat-treated tea leaves into a



5. The method of manufacturing a tea beverage 25 according to any one

of claims 1 to 4, in the step of filling the extract of heat-treated tea leaves

into a MCSUP hermetically sealed container, the extract of tea leaves

thus heat-treate is cooled to VC-35C and then the extract is filled into the MCSLLP

hermetically sealed container.
26

hermetically sealed container, the extract of tea
leaves thus heat-treated is cooled to 0°C-35°C and then

the extract is filled into the hermetically sealed

container.



