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*159159* 1 *@00002* DESCRI PTI1 ON METHOD OF
MANUFACTURI NG GREEN TEA BEVERAGE 5 Techni cal Fimmmmwmmm
This invention relates to a nmethod of nanufactu

green tea beverage having excellent aronma. Backgr ounghises

Art 10 It is known that due to the thermal '
deconposition of an amno acid contained in an “wmmmmmmmmmmn
extract of tea |leaves, a green |laver-Ilike aroma

generated. The main conponent of the green | aver-| i Kgooo2*
aroma is dinethyl sulfide. Dinethyl sulfide is |liable

to volatilize 15 since DtB Haglrng pornt ¢ sv36C, and

is liable to change into oxidized products upon

contact with oxygen. |In order to generate dinethyl

sulfide fromthe amno acid, it is required to heat

t he extract. ME[GRSY OF, MANPERRYURINGE GREENaEBe BEVERAGE

vol atilized or changed 20 to the oxidized product

which is responsible for the snell of deterioration by

t he heating, so there is I nco J probl em
Therefore, in the nanufac?ﬂ?%b?ﬁcnPE%V%#gge such as

hermet | cal |3 fackpaad 16 hevarage s ol feausnt 1y

25 includes t
i nfl uenee fafcthealdG 1t XNIBN bdle a3 I8RERld ¥xcellent
practiced to suppl'enent the aroma of t'ea by adding,

for 2arexanple, flavor, extracts, powdered green tea,

|

e steps ere the beverage receives the

Background Art

It is known that due to the thermal decomposition
of an aminb 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 required 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, it is generally

practiced to supplement the aroma of tea by adding, for



di methyl sulfide to the beverage. For exanple,
Japanese Patent No. 2923409 descri bes a manufacturing
nmet hod of powdered green tea wherein dinmethyl sulfide
5 is added to the green tea. Disclosure of Invention
It is an object of the present invention provides the
tea beverage having an excellent aroma w thout adding
additives, by increasing the aro conmponents of 10
the tea which tea | eaves inherently have and
suppressing the volatilization and oxidation of aroma

CO”poQﬁﬁ%ﬁﬂnyﬂﬂEVH¥dTE%%JE%%&;‘é%?%gﬁ%&;%g?ﬁﬂat a,

manufacturing proces n or above ~

obj ectqintdie ar esgnti del & d nantd O Qi des, a dmihod of
manufacturing a green tea beverage, which includes

t he stlegmrefse Magpartd Np .are@AIErtdfciignd eav@hufacturing
containing 40 ppm 210 ppm of theanine; bringing the

ext r adtetdfod e Ipsaidey ¢hgrqurepaaedh2@®imtdimethyl sulfide
anaerobic condition; heat-treating the extract of tea

9 eaved Satrleq dfpdin®t HHEST YRR~ | ower than 100C under
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tightly sealed and anaeropic conditions; and filling
the extract of tea |edve3CtPUSI hiedt -IP5eR e ed into a

cont ai ner tﬁ tieS h%‘lr %Ebtl CC%! l il St ael ﬁpgroes(elgrg%te%}n\ﬁaeg%t)eforg provides

e
referred to as a Hermetical y sea

(oot b AP MER A S e

heat taRAWERAIiI% iR, eMAPI M AISAHPA R Aoma components of
the tea which tea leaves inherently have and
suppressing the volatilization and oxidation of aroma
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).



tenperature of 120C-140C. 5 Further, the extract of
tea | eaves containing theanine at the aforenentioned
concentration preferably is conprised of 30 wt% 100
Wt % of an extract of tea |eaves which is extracted at
a tenperature of 0C-60C. Furthernore, in the step of
filling the extract of 10 heat-treated tea | eaves
into a hernetically sealed contagner, the extract of
tea | eaves thus heat-treated is preferably cooled to
0C-35C and then the extract is filled into the

herneti cal |y, seakeda cont Al nes . l@@@@%ylst f§%¥§ prepared
invention related to the 15 follow ng et

manuf aod Wd N acdrede e ver agen- 190 /}meﬁtcipd:@anlne Further,
manuf acturing a tea beverage, which conprises the

st eps tWfe lprapariewtreanmtexts gote tdrdieday l@avesrmed at a
containing 40 ppm 210 ppm of theanine; 20 bringing

t he extamraffutea @ LtME Grepared into an
anaerobic condition; heat-treating the extract of tea

J eaves at o ufiehpler AEhE eSBEraRE Poviesa theav Do NiMlering
tightl seal ed an anaer obi ¢ condi tions; and 25

Fi Tl g SHE et act! fe t UL §h (ROt = r atrieq e ferably
a h | Th t
I nto er tI:I‘_'LCSa C! yO%e:?d wdc 0126(?accorocﬁ2nadl te%tgrieaaci O.l.f? tea

manuf aCSt UI‘I ever age

wher ein 4:hes % &PH@%)I%%@%Y%?C |15, 80 PRIB 190 _spec .

ppm of theanine. 3. The net cturing a te
beverage ateorkhfRgoid, ciditmd @lfe@’o ¥ el thd hendedltract of

treatnment 5 is performed at a tenperature of
10120C MHME-treated tea leaves into a hermetically sealed
container, the extract of tea leaves thus heat-treated
is preferably cooled to 0°C-35°C and then the extract
is filled into the hermetically sealed container.
Namely, the present invention related to the
15 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;
20 : 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
25 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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4. The method of manufacturing a tea beverage
according to any one of clains 1 to 3, wherein the
extract of tea | eaves containing theanine at the
concentration is conprised of 30 wt % 100 wt % of an 10
extract of tea |leaves which is extracted at a
tenperature of 0C-60C. 5. The nethod of manufacturing
a tea beverage according to any gne of clainms 1 to 4,
in the step of filling the extract of heat-treated
tea |l eaves into a 15 hernetically seal ed contai ner,
the exdamtdiofy tea daves ! e heat -tfeated 4 &

to 0C-35C and then the extract is filled into the
her netdeeddihssesl e@bm-C9T gigiero £ BasdardMade, for Carrying

Qut the Invention 20 According to the present S
invention, 3t Tree possidd eof troampuiadider ind e ey &sagerage
whi ch contains a large quantity of dimethyl sulfide

whi ch desqading pal cledmponert 2of wWresmin sver Heake treatment
aroma,, and which js excellent in aroma. The di nethyl

sul fi d& BEdEdest éF 25 Wrratarte ddc omfb<ithi4eh Gof

the am no aci d..cont ai.ned i t he_extract. Therefore,

the pr esentaq i %tnéera@%g\fég] MHERHO P & 497 Peverage
uant it .ani i nt ad QN t he, extract. of

? ea | .éalzf&eogél?ﬁer{%xt% ?lagtO%o otafe;adaelényseg itsol Ejﬁometrcae e the
rich ek QNG AGIAS.1 ATRD i AL AGldlirine at the

y-glutanyl ethyl am de, also called theanine, is nost

abundainlcen® reantoal ned dohghigseextdacio and 11is wts of an
theanine in high in stability. Therefore, in the

pr esewrixtimwEntofoneat Neaveentwdiitcofi 4 keaniae das atsed as
an index of the content
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 hermetically sealed

container.

Best Mode for Carrying Out the Invention

According to the present invention, it is possible

to provide a tea beverage which contains a large
quantity 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 quantity of amino acid contained in

|€§£ leaves
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of amno acids in the extract of tea | eaves. The

content of theanine was neasured according to 10 the

HPLC net hod using the OPA (orthophthal al dehyde)

derivative fluorescence coloring nmethod (K 1kegaya,

H. Takayanagi, T. Anan; Tea Industry Research Report

No. 71 (1990)). In this HPLC nethod using the OPA
derivative fluorescence coloring gethod, a 15
predeterm ned quantity of a solution containing am no

acid is taken up and the amno acid is reacted with an

OPA reagendx i genst ateey an {RA derivative. This

derivative is then separated by neans of reversed

phase chr drred agraphye aoftl e Sepasated deswvaid M iSich in
measured 20 using a fluorescence detector.

<Pr e paitricors aifd sGPA Areage ritive IABgcofacORls i s/-addeckntyd. ethyl
10 mL of 0.1M boric acid buffer solution and

conpl é¥EIde disdssl \ed Lachdiherrgmeay. ispfmost abundantly
2-nerca toet hanaol i s added to the solutlon to be 25

used. 11 s & Yor Xt Ssidd MoBis hg?r%@“é‘eAlan“lgh in
1L of | |_ut 6

buf ?ersltszf"ﬁ %1 hcaﬂo tI?fg D grpe :Msﬁ R }Haagreﬁ'eeéﬁ al&ﬁvl?&téﬁ”} nt
advance, e §. Q it AN solutian of, ¢ %Bt{l acl 4 %QQT%ontent

sol uti on of trl-potaSS|un1C|trate ase

1L of F0%rBthARR: SOl g 'é(tr%cacd%%d 30 l@av%fs the

same buffer solution which is enp oyed in the nobile

phase A <Brepaiaiidait off arsmle S@s!JtrdéH‘erQird according to
measurenent> The tea extract to be neasured is

10di | ut edhewiHFiL.C diesthidd e iwat ethd @P3 tlorehopthhéral idldehyde)
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filtrated
derivative fluorescence coloring method (K. Ikegaya, H.

Takayanagi, T. Anan; Tea Industry Research Report
No. 71 (1990)). In this HPLC method using the OPA
derivative fluorescence coloring method, a
predetermined quantity 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 is then separated by means of reversed phase
chromatography and the separated derivative is 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-mercaptoethanol is added to the solution to be
used.

<Mobile phase for analysis>

Mobile phase A: To 1L of 12% ethanol solution is



10 through a 0.45 pm nenbrane filter. The filtrate

thus obtained and the OPA reagent are m xed at a

ratio of 1:2, and the mxture is agitated several

times to obtain a solution, which is imediately

injected into HPLC for nmeasurenment. 15 <Conditions

for HPLC> Col um: Wakosil-11 5C18HG dianeter of 4.6

mm x 250 mm tenperature of colugn: 40C, nobile

phase: A solution and B solution; flowrate: 1.0

m./mn.; gradient: 100% 0% for the A solution and

0% 100984y 20 the & solyiié 4R R&11 AhOfon of which has

anal ysis: 60 mnutes; detection: fluorescence

det ecthedn (med engtih afaddd-dmo foro excid img Midition of
wavel engt h of 455 nm for detection). The manufacturing

nmet hocciofr theadish dreverMge 1 wacicor Mg dic-ddtaa qiaseditrate.
i nvention conprises a step of 25 preparing an extract

of tea | eaéxRiMherlexse aBtitm b of €)% estvienpysdlaition is
performed according to a conventionally known nethod.

SFor ex3fiffi®,3 tedl v d e sae BuikasEPlyfion which is

i on- exchange ter and extracted, the resultant
sol ut i BW es%%jrécftkéed nlcgojr]o%gm‘-‘ﬁq r-ati on and

mcrofiltrati in.an extract, Preferably, the
extract of Et#)erg&fét'erga\l/tgjgé h%fs G Sparné%ger eSQOlcuo% i ﬁ%%dﬂeasuremenb
ppm 210 pprgd tdieaning, befas & heatd g Vygeraitlfn&ed with
extract of tea |eaves contains 40 ppmor nore o

t heanidies hief 14 dheehed iNGinds | chdpssihlies to 1anakley
dimethyl sulfide to generate at an appropriate

10quant ithrduygtt e .65 hevetage afd efilheat.i ngHE) fOfl dd@e thus
extract, thereby providing a desirable aroma to the

per sorpldrd imdch@grid .tHdovRferseageet tdre exitweattatofa ratio of

1:2, and the mixture is agitated several times to
obtain a solution, which is immediately injected into

HPLC for measurement.

15 <Conditions for HPLC>

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

20 the B solution; 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

25 preparing an extract of tea leaves. The extraction of

tea leaves may be performed according to a

conventionally known method. For example, tea leaves



tea | eaves contains nore than 210 ppm of theanine
before heating, dinethyl sulfide nay be generated
excessively, thereby destroying the bal ance of aroma
15 and hence the flavor of the tea beverage thus

obtai ned may be undesirable. Therefore, the content
of theanine in the extract before the heating is
preferably in the range of 40 ppsr210 ppm nore
preferably in the range of 50 ppm 200 ppm nost
preferably in the range of 20 80 ppm 190 ppm Wen the

R e R e R R T

isin e range, 1t °1s poSSi

a tea heverage Wiolkisn £5PsedaddyeeXCE! 1SN OF L8N on and
| aver-like aroma and in the bal ance of flavor w t hout

gi Vi Ngniadwo £ sl eeables AScafd esd asteradthe extract of
tea | eaves containing theanine in the above-descri bed

range can berefepsised, flog exanpte,oB tédr Deghebetings
have 30 w % 100 wt % of an extract of tea |eaves which
Shas bewremxtedot@taing 4enpenal i ol oDGEBNDine before
Alternatively, such an extract of tea | eaves nmay be

pr epar®R By xi' ekt efadha f hed? beeavss contains

t d f t I by high-t rature water . |
L chf G ok THER P O B S B Tometa e, it s
| eaves Q’igfélv-ttcne@neggf%rc?irﬁ’\e’a’él?%l a,

. pc% Pjttﬁepptgc?prelr.zfletreate at an
rati o atter nmeasuri ng he con nt o eani n i n each

of thegs, gxiracts 35S £ f@aggf tde pepl it s reer heating

m xture to” 10 contain a desirable quantity of
10 heanidye.tHd d:sc9ener alhardnevWrshadiddes i dy1 &faroma to

am no acid contained in the extract can be increased
by exiHeagidgpr efricames @t . | oN®letenpesidnirtese 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
15 and hence the flavor of the tea beverage fhus obtained
- may be undesirablé. 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 ppm-200 ppm, most preferably in the range of
20 80 ppm-190 ppm. When the content of theanine in the
extract before the heating is in this preferable range,
it is 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
25 aftertaste.

The extract of tea leaves containing theanine in

the above-described range can be prepared, for example,



Therefore, it is easy for a person skilled in the art
15 to perform at first, preparing an extract
containing amno acid at a |l ow content that can be
obtai ned by extracting tea |eaves by | owtenperature
wat er and another extract containing amno acid at a
hi gh content that can be obtained by extracting tea

| eaves by high- 20 tenperature wager, and then m xing
these extracts at a suitable ratio to prepare an
extract containing amno acid at a desirable content.

As onetexangph epd Ohg PEeRAriMg, e 8§ Nacd Of df%xtract of tea
| eaves, it 1s possible to obtain an extract contal ning

25 notld£sss titaick h PP @dn tdreart diee dYa i Xitn@rature of
extract that has been obtained by extracting tea

| eavesO &t-§dIC. | cwere t it ©OG W durmadn |essrddtamB0cea leaves
wt % of an extract 9 that has been obtai ned by

ext radtd ngee dar¢raves By motindigherxtiwrr 860Gt has been
Further, it is also possible to obtain an extract

ont ai P Hgtd | 85 them SR ppimist RidediRmRe IR Wi RS L

an extract that has been ohtained by 5 extracting tea
leaved i R THWRACT HalP 906 T RIEM AR TAed HepTsea Leaves

wt % of xt,ract at_has_.been .obt ai ned by. ,
extrackf}?‘nnlgo etaer?%ea%/ate‘tsuraet ot highet” ﬁPaPnroethéate ratio after

Howev &fe o d \fr 115y appar & 4 fiato %m%‘?irpfeatg}?%r@%ese

can be varied depending on various conditions s

10 t hesskd wlse 9fsd es |enavesamnd difte edyaddOmtdtBre to
Therefore, the mxing ratio between an extract

10obt ai nmshtdiyn extdect t a2l atqidrghiterperetddre rand an

extract obtained by extraction at | owtenperature
shoul d be Buiitabjgnadgusy eichdwn tdkangchatquantity of amino
consideration the 15 content of theanine in each of

t hese 3¢9 f#qntained in the extract can be increased by
extracting tea leaves at lower temperatures.

Therefore, it is easy for a person skilled in the art

15 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-

20 temperature water, and then mixing these extracts at a

25

suitable ratio to prepare an extract containing amino
acid at a desirable content.

As one example for preparing an extract of tea
leaves, it 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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The net hod of preparing an extract containing a

desired quantity of theanine is not limted to those

descri bed above. Nanely, as long as the relationship
between the conditions such as the kind of tea | eaves,

20 extraction tenperature, and extraction tinme, 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 2%ther prapaseach ybtksi iy Ay tdl et @i nPree Xindsydd at not
extracts. Next, the extract of tea | eaves thus

pr eparteidghiesr tharbrélight iRt lesr anaeriobiLl conshdd ile to

By bringing the extract of tea |leaves into an

anaer st igoradi tdx0iadtt carst piosividlrect odlsuppriess &hepm of
oxi dation of dinmethyl sulfide that has been generated

by théhaferima By dectfisbsn i ot Gictarkf i adigen I9ptained by
this manner, it is gPssibIe to prevent the oxidj zed

product’s- 'S it RA 1A R MOm Wiy ottt alhéd Wifh not
the t e_l.%éosev‘ﬁ ra%?eso tth%e.roetby nt‘ oeﬁ:rri%: nt%%&}hil’%%/necg%eté{ ?og?,trﬁined

of the snel ~deterioration.”

" anaennbidL, Gonditi NSy idadss ddtended 4 R 60°C.
state wherein the ‘concentration of dissolved oxygen

in an mxtdact, i lionermhrdor die 1 RAFR Oft of theanine
i nhibiting the oxidation of dinethyl sulfide, the
concertaratdeorvaofi edi skdareti raxygensdsi s preferralins asich as
| ow as possi bl e. However, the concentration of

10di ssolthed kiondyere fsHod d deere sapprabprhi eatest tyr s8e ieot edinien
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respect of various factors _
Therefore, the mixing ratio between an extract obtained

by extraction at high-temperature and an extract
obtained by extraction at low-temperature should be
suitably adjusted by taking into consideration the
content of theanine in each of these extracts.

The method of preparing an extract containing a
desired quantity 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, énd 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.

Next, the extract of tea leaves thus prepared is



such as the easiness of operation, econom c factors,

etc. 20 As for the nethod of creating the anaerobic
conditions, it is possible to enploy, wthout

limtation, a nenbrane filtration nethod, a vacuum

degassi ng net hod, a gas replacenent degassi ng net hod,

etc. 25 Then, the extract of tea |leaves in the state

of anaerobic condition is subjegied to a heat

treatnment in a sealed state. By heating the extract

of tea leaves 11 in a sealed state, it is possible to

I nhi bigrduiht WAt 1dd zaldabic ddmfitilorsul iH0e anditdy the
mnimze tthe exhalation of aroma. The tenperature Tor
heat i rxtrRC-the fa deanperatdy ent Wi Chdesr dbigheloddiaion, it
the tenperature at which dinmethyl sulfide is

gener dtsedho sfsorb lex anpleipprees e hreotodialseriort ke diG@Ehy 1

If the heating tenperature is not |lower than 120C it

i s comvdifileitt Pedalse tIRerstamnignaiad &y téfe ttéermal
beverage can be sinultaneously perfornmed. On 10 the o
ot her q%&?&ﬁp%%@ﬁwé‘é’t iy e Rserat ul@ jtdiis manner, it is
excessj vel.y shigh, the flavor and aro of tea beverage

nay bé’ogestl)ebrlieoréjtégar.evﬁ?etre or e‘ijt(ﬁe? e Oy CtS of 'ditecnyl
t enperatu:e J ferahl y. | j.m. t.0, nqt. hi_gher

1900 e o R A A oat et o Sef L,
processdredy eferatlymerdr R itthidh e thangeaf of
100C- 140C, nore preferably thHe range of 120C 140C.

The exfetacti ofattiea .| eaves can be heated by using a

pl ate type heat exchanger or a tube type heat

10exchanger, Harteinot Wy miteddmereofacrobic conditions”, it is

w

intended to mean a state wherein the concentration of
dissolved oxygen in an extract is lowered. For the
purpose of inhibiting the oxidation of dimethyl
sulfide, the concentration of dissolved oxygen is

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

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

25 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



20 Then, the extract that has been heated in a seal ed

state is cooled or heat-dissipated, thereby | owering

the tenperature of the extract before being filled in

a hernetically seal ed container and being supplied as

a tea beverage product. By performng the filling of

the 25 extract into a hernetically seal ed contai ner

i medi ately after the heating thereof, the |oss of

di met hyl sulfide by volatilization can be reduced. 12

In a nore preferable enbodi nent, the extract is

| mredi a4 eh Vs 906 8ds €08, T 0 O 398 S 8L HealhRfh i @Nthe

then it is filled into container. Since the boiling

poi nt b1 gt et byt isnl bf deihstBEL, shifide POSSI B Enidimize the
t hrough the cooling of the extract to a tenperature of

not hiekiexldhaon 36, atoman nim ze the volatilization of

di met hyl sulfide during the filling operation thereof.

The tea bevBhageempgraeufe| fed herbihermayilkeal § ytemperature
seal ed contai ner such as, for exanple, a PET bottle, a

0 camWhichyl bz shboher ethan palpert yaekrangre pf ashieh dimethyl
cup, but Pﬁ% ljmtation thereof. Ex |l es The tea

bever ayest hahut AcT TN SR Betor P hg ¥y R her Prepinot lower

| nvent{ on, wey g eval yat e for. { e, af Q. A 45 1 14V0T, oo,

The exanpl es areé describeée xtracts of

| eave C wer S I b, ‘
e e

toget hef ©adl béeat £k URERIbe VAT hOUSa €ONEE T ONSr BSrmed.  On
specifically shown in the 20 foll ow ng Exanples 1-6
1tand Coriparathee xedple@sed-the HExtimgttddperature is
excessively high, the flavor and aroma of tea beverage
may be deteriorated. Therefore, the heating
temperature is preferably limited to not higher than
140°C. Therefore, the heating treatment in this
15 process 1is 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.
20 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
25 extract into a hermetically sealed container

immediately after the heating thereof, the loss of

dimethyl sulfide by volatilization can be reduced.



[6)]

| Oy of tea |l eaves A were extracted wi th 350g of

i on-exchange water at a tenperature of 90C for 3

m nutes. The resultant liquid is subject to rough 25
filtration and then to mcrofiltration to obtain an
extract, to which ion-exchange water was added to
obtain 1000g of Extract A 13 (Extract B) 15g of tea
| eaves B were extracted with 500g0f ion-exchange
water at a tenperature of 45C for 15 m nutes. The
resultant liquid is subject to rough 5 filtration and

then to mcfofilhsad| 9P +Or OH1 &1 Or38qi R £ ACthe Lt ract is
whi ch i on-exchange wat er was added to  obtain 10009 o?

Ext r actmidi{dd racdoded o te€0 ey GHMEEL heating, and
extracted with 500g of 10 ion-exchange water at a

t enper@dtaur el ofi 250 Flord 4t mudresainkhe. r esindenthe boiling
liquid is subject to rough filtration and then to

m cr ofddintatdorf e Wintlai sn el dexts addCt olwhicpossible,

i on- exchange wat er was added to obtain 1000g of

Ext r adtnXUIS YIS £/ NY S750 IxBattadio & uemmRrafure of
Extract B.,and 1.5g of -ascorbic acid (BASF Takeda, _

Vi t ani'tPtcd 908, rBeg_O% Xetl, D ek Ehe"’cbllé?tolfdl3't2f13etlon of

m xtur, djusted, to, 5.9 wth sodi.um bi carhonat e.

Thus tcﬁ‘e %or}?rlul ai e%qu% qlfrglur}%mchoentél?lglllnngg 48 eprpa%lo?n %hereot.
theani ne weg,obtal nedse Thee 405 i af eth dd dl & WaSrmeticall
brought into an anaer obi C coéri}(/:litl onﬁgy gas rmetically

repl aceyENd ifed {di tyeaemPasror eplAKENENtY .pEfN&ottle, a
formulated |iquid was heated at

10 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

15 flavor. 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

20 following Examples 1-6 and Comparative Examples 1-6.

25

(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 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 A.



130C for 90 seconds under a sealed condition with a 25
pl ate type heat exchanger, and then it was filled into
a hernetically sealed container at a tenperature of
90C. 14 (Exanple 2) 2500g of Extract A, 2500g of
Extract B and 1.5g of L-ascorbic acid (BASF Takeda
Vitamn Co., Ltd.) were mxed, and then the pH of the
m xture was adjusted to 5 5.9 wi tjiy sodi um bi car bonat e.
Thus the fornulated |iquid containing 94 ppm of
t heani ne was obtained. The fornmulated |iquid was
brought intprapragaegpbic condition by gas
repl acenent method (nitrogen gas replacenent). The
formul ated 15quot vas heated BtwdPe 130G E0Fc 90y BEEONOISy of
under a sealed condition with plate type heat
exchanger exrttbnndervate mast fa |[tederdtoura dersafetd cabt y
seal ed container at a tenperature of 90C (Exanple. 3)
15 1250y ®fnEs@s actThre B350 it Bxtqeid B afible®y of rough
E#;asco bic acid (BASF Takeda Vitamin Co., Ltd.) were

i xed, P A HEMN t3RF JHYE T he IR 5Q Lk e Rasl onj stk a i an
5.9 wit soq%un1bi ar bonate. Thus the formul ated

li qui & Tort % ni vy ¥ qbplrﬁrb_fe’f Ahe'3RE it aided P
The fo&ﬂ‘&ﬂ:ﬁ’i ef’odd@”éf é’ﬁ@@ré’c{to@.ht i nto an anaerobic

ep

condi t1 on by gas acement nethod (nitrogen gas
repl acement )gpydhe-f afyrul ated |iquid was heated at
130C for 90 seconds under a sealed condition with a

pl ate type heqtoexcdanpeiveand wden dicmascdd ldeeh i niey of
25 a hernetically seal ed container at a tenperature of
10 ion-exchange water 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.
15 (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
20 liquid containing 48 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
25 plate type heat exchanger, and then it was filled into
a hermetically sealed container at a temperature of

s0°cC.



90C. 15 (Exanple 4) 500g of Extract A, 4500g of

Extract B and 1.5g of L-ascorbic acid (BASF Takeda
Vitamin Co., Ltd.) were mxed, and then the pH of the

m xture was adjusted to 5 5.9 with sodi um bi carbonat e.

Thus the fornmulated 1iquid containing 178 ppm of

t heani ne was obtained. The fornmulated |iquid was

brought into an anaerobic conditjijon by gas

repl acenent nmethod (nitrogen gas replacenent). The

formul ated |iquid was heated at 10 130C for 90 seconds
under a sea|@g® Iﬁp@llz jon with a plate type heat

exchanger, and then it was filled into a hernetically

seal ed contZ ey af BExteaperal uZeood oB0fktL&xanpl £nd®)1.59 of
15 5000g of Extract B was mixed with 1.5g of L-

ascor Bi-ca saoi b i BASH T akseF Wd leedan Cocgmin €9, , amt.) were
then the pH of the m xture was adjusted to 5.9 with

sodi uml)tﬁcgarmdﬂeen THws ptheo f ovmulmatettite quas adjusted to
cont ai ni ng 202 ppm of theani ne was obtai ned. The

5 or nulPated’ X0 15U VS HTRARAES § ntTuh HiraekoBrelated

Fopl aceibiit) e TGl AT 11 gui i Y hoR b e ined. The

ot ndi
130C ﬁﬁﬁh%eecomdl wMNGELs B osAed Gandid] oanﬁvgéqo%ln%

pl at e type heat exch anger, was f

a her ridgal il on Feal m t
of 90C. (Exanpl eh%g) 125]%'dp of ExtrpgctéagAk,lcgad d’agtéH Gas

Ext r acte 3 atheh t90. OfTH formulated liquid was heated at

10 130°C for 90 seconds under a sealed condition with

15

plate type heat exchanger, and then it was filled into
a hermetically sealed container at a temperature of
90°cC.

(Example 3)

1250g of Extract A, 3750g 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

liquid containing 147 ppm of theanine was obtained.

20 The formulated liquid was brought into an anaerobic

25

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

30°C.



L-ascorbic acid (BASF Takeda Vitam n Co., Ltd.) were

m xed, and then the pH of the m xture was adjusted to

5.9 with sodi um bi carbonate. Thus the fornul ated

l'iquid containing 147 ppm of theani ne was obtained. 5

The formul ated |iquid was brought into an anaerobic

condi tion by gas replacenent nethod (nitrogen gas

repl acenent). The fornul ated |iqyisd was heated at

130C for 90 seconds under a sealed condition with a

pl ate type heat exchanger, and then it was cooled to

10 30C i megdiaigby.and filled into a hernetically

seal ed container under aseptic conditions.

( Conpar at i veo dxxasp| BxdyadOUg fodxtsactxraas ®ixed 1.5g of
with 1.5g of..L- ascorbic acid (BASF Takeda Vitam n

Co., W-thygormid tdeid (FRIMT g tihemmixts e iasd.) were
then adjusted to 5.9 with sodi um bi carbonate. Thus the

f or mulraitxed | iand dcheporithe M PYpmmofxtheaniae adisisted to
obtained. The fornulated liquid was brought into an

Banaer ¢bit "Widdhdi?d Bt it PP I e e MBHES gt oprmulated

&ggtaggt qgﬁxgo re Iace é%@bgﬁi fornulated lg‘%éaned
di
con 'tz' d%llaateoéalt leao%d‘seacfr @Sﬁﬁgﬁae Con d then ?blc

it mas nto ermet | cal ai ner
a tem%rﬁ;btreorpfb Y rep (LUmara tmél&\c%a &
45009 of éktract %\ 506§§6f Extract B and gp%g éae“ 9as

L- ascaidy 1 agieh ) BASFT nlakedan M 48 ML iGuid gk )nd¥i e at
17 mxed, ant then the pH of the m xture was adj usted

10to 5.18B0MC Eaodumdiaaddbamater: alhess tde daidit iadredvith a

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

(Example 5)

15 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 ligquid containing

202 ppm of theanine was obtained. The formulated

20 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
25 sealed container at a temperature of 90°C.

(Example 6)

1250g of Extract A, 3750g of Extract B and 1.5g of



l'iquid containing 19 ppm of theanine was obtained. The
formul ated |iquid was brought into an anaerobic 5
condition by gas replacenment nethod (nitrogen gas

repl acenent). The fornulated |iquid was heated at

130C for 90 seconds under a sealed condition with a

pl ate type heat exchanger, and then it was filled into
a hernetically seal ed container g% a tenperature of 10
90C. (Conparative Exanple 3) 37509 of Extract A, 12509
of Extract B and 1.5g of L-ascorbic acid (BASF Takeda

Vitamm {05yt d- e Mer Gadl %€ e AN/ 1Y ngﬂ he PHQfg Hheere

m xture was adjusted to 15 6.1 wth s

bi car honade,. afwscHde dry mi afed Hd %)&L&Qﬁt@s‘q'a‘?ﬁ]ﬁed to

ppm of t heani ne was obt ai ned. The formul at ed liquid

was heant%®oviath 130G drorb 9 weamtds.  uMley thesarethlated
condition with a plate type heat exchanger, and then

it waslifquideddnitalral teerivet imgal |of 20hesedlned weentoditremed.
at a tenperature of 90C. (Conparative Exanple 4)

325009 Bfe Barmelated zsangl%fwa@(thrramgfg drid ol a8y agfaerobic
L-ascorbi c acid (BASF Takeda Vitanin Ltd wer e

i xed. C%ﬂﬁjdlttlﬁ%,fh H5h&I35H TP HARETHAN afreethfeéfs AR 195

h di bi b Th h | at
I | qU| cf Vé\go:]at ei%%irlhtémwl aerrn oopr%{Lﬁéaa Cﬁé yi E{%Ur% %eﬂwé‘t
for mJI (ﬁq‘blf 01”'9% Vgaﬁs dérm odsae%lae%aego%%lccﬂo% with a

cond|t| y gas re acene nmet ho nitrogen

repl agangt )typEw%JaOJ nal atedhdd qud was heat %satco%qu to

for one m nute under an unseal ed condi tion, and then
10i t weD A4 lineckdinite 18, hetdreticald )rirﬁ:%maedueﬁ:@fféttdldéqflyatsealed

2 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
15 the pH of the mixture was then adjusted to 5.9 with
sodium bicarbonate. Thus the formulated liquid
containing O ppm of theanine was obtained. The
formulated liquid was brought into an anaercbic
condition by gas replacement method (nitrogen gas
20 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.
25 (Comparative Example 2)

4500g of Extract A, 500g of Extract B and 1.5g of

L-ascorbic acid (BASF Takeda Vitamin Co., Ltd.) were



5 tenperature of 90C. (Conparative Exanple 5) 500g of
Extract A, 4500g of Extract B and 1.5g of L-ascorbic
acid (BASF Takeda Vitamin Co., Ltd.) were m xed, and
then the pH of the m xture was then adjusted 10 to 6.2
wi th sodi um bi carbonate. Thus the fornulated 1liquid
containing 178 ppm of theani ne was obtai ned. The
formul ated |iquid was brought inte an anaerobic
condition by gas replacenent nethod (nitrogen gas

repl acenent). The fornulated |iquid was heated at 95C

15 f omiGRel, Manut & nerdehapnurseahed gondidd Qus M usted to
then it was filled into a hernetically seal ed

cont aisneér wat:ha s oldengpe dtcanr® oofa t2Q0C. ThGempareatiotenulated
Exanpl e 6) 50009 of Extract C and 1.5g of L-ascorbic

aci d l2guiBAsentakedadViltappm OF. thetdineweras mibtedned. The
and then the pH of the m xture was adjusted to 5.9

wi th $edmuma tisicc drilssrigt @asThaeouché foteulaat edasrplic

cont ai ni 178 m of theani ne was obtai ned. The
5fornuF8ngthPq@|dgﬁésrﬁpéégﬁmepﬁtQeéﬁognd&ﬁﬂfqge“ gas

dit 25 t t t
Copl nEERRRLET IRt SR RSERHIAE R o hRre g st ey at
130C ﬁ@b %Of%QC@@d§ec%%@%ruﬁd§?ale@e%ﬁ%%.@&ﬁ&\%L4ﬁi%%th a

plate type heat 19 -exchanger, and en 1t was

into %lﬁ%@”@ty:p%aHe)ﬁt e82had geent ahger hah 4+t merfémqre% into
of 90 (Eval uation) The f or mil at ed i quids of

aboveadesemkehedakElgnplas edd chnbaand rCanpar admpR rature of
Exanples 1-6 were neasured with respect to the
10contendp°6f. di methyl sulfide constituting
(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
15 6.1 with sodium bicarbonate. Thus the formulated
~liquid containing 48 ppm of theanine was obtained. 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
20 sealed container at a temperature of 90°C.
(Comparative Example 4)
2500g of Extract A, 2500g 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
25 6.2 with sodium bicarbonate. Thus the formulated

liquid containing 94 ppm of theanine was obtained. The

formulated ligquid was brought into an anaerobic



t he aroma conponent of these fornulated |iquids
according to the follow ng nethod. The adjustnent of
sanples: 10 nL of the fornmulated 10 liquids of
Exanpl es 1-6 and Conparative Exanples 1-6 were taken
in a vial and then 3g of NaCl was added,

respectively. Further, 5 pL of 0.1% cycl ohexanol was
added as an internal standard sojgtion. The extraction
of the aroma conponents was perforned by a solid phase
15 mcroextraction (SPVME) nethod and then the analysis

L her eRbagRe! LY/ IRY bLiEansent (UtHBe Sondians

anaIyS|s enzene rboxen/ |nethyl

si | oxane %Qe%é%&@Ct'Q%e @ggmuggtgﬂnQE%%ldGﬁﬁMBheated at 95°C
Agi |l ent "5973N Col um: DB-WAX (0.25mm 1. D. x60mQO. 25pmn)

FI ow rratreond Ghifiutd lindeveRdn %5@eé3ed condltlon, and then it
m nutes)-5C/ mn.-240C (5 mnutes) 25 Injection port:

- 50C 126G $i24@G, ispld ta- hesset iThé lyoskeedkedofcontiedmiene at a
was mneasured according to the HPLC net hod usi ng OPA

Sder i vateimpe rialtysreesde®®e C20  col ori ng net hod as

descri bed above. Further, the organoleptic test with

respect to (drEPaadHy Safdampdce 3f t he fornulated

was per for rf»?éag'smo'ri?ggmqriﬁﬁ B algi el 1-59 of

was perforned by , five 3idd | e%a%%%qnanv@r.e' rittdﬂq were

scor e "o “evaluat i on mas made as follows cél l'ent '=

];o?\r/vom%l(;{gr?ts’s Fed (}Jhxen 99Qd 5r ¥ &8Pl KcSir SRV P3G justed
10 to 6.2 w1th 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°cC
15 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
20 (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 ligquid containing
178 ppm of theanine was obtained. The formulated
liquid waslbrought into an anaerobic condition by gas
25 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



Bad = one point. The average of score given by five 10
exam ners was cal cul ated, representing by the
following synbols: 0 = 3.5 points or nore; 0 = 2.5
points or nore; A=1.5to less than 2.5; and X =

| ess than 1.5. The treatnent conditions, the nmeasured
results and the results of evaluation of the

fornul ated liquids of 15 Exanpl gy 1-6 and Conparative
Exanples 1-6 were shown in Table 1. 21 4-i a) 0 O
Nri MG OUO-rlI Ln: XNI Ln>11 (D(0OWMON

4 I ‘ ~ | @) ~ :
qu))O AP }Qﬂ]g%r,r ad t%ﬁr{d)lts)v%i fdlgeirfll(rgcoo.a gl)'\%rfguetdcally
Lg --lsdB 1R ddnﬂ\éfﬁ'ega@ a kempdr st W I Qdtd U V)

a

(Evaluation)
The formulated liquids of above-described Examples
5 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
10 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 uL of 0.1% cyclohexanol was
added as an internal standard solution. The extraction
of the aroma components was performed by a solid phase
15 microextraction (SPME) method and then the analysis
thereof was performed by means of GC/MS.
Conditions of analysis:
SPME: Divinyl benzene/Carboxen/Polydimethyl
siloxane
20 Extraction: 60°C, 30 minutes
GC/MS: Agilent 5973N
Column: DB~-WAX (0.25mmi I.D.x60mx0.25um)
Flow rate: 1.0 mL/min. |
Oven: 35°C (3 minutes)-5°C/min.-240°C (5 minutes)
25 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 liquids 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 liquids of
Examples 1-6 and Comparative Examples 1-6 were shown in

Table 1.
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aQQ NUw-~ o>ro z(a +) UUDLT ~7104 10 -x
I I'1 OO0 Orl ro 04 (0 4-) aa)) W Mro 4 mro 04
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indicates that in the cases of Conparative Exanples 1
and 2 where the content of theaniae was | ow,

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
100°C or more in a sealed condition after they were
brought into an anaerobic condition.

In the case of Examplé 1, the formulated liquid
indicated excellent aroma and taste. However, in the

case of Comparative Example 3 where theanine was

10 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.

15 In the cases of Comparative Examples 4 and 5,

although the formulated liquids thereof contained a
large quantity of theanine, the anaerobic treatment and
the heating under sealed condition were not undertaken.

Furthermore, the heating was performed at a temperature

20 of 100°C or less. As a result, it was almost

impossible to detect dimethyl sulfide from their
formulated liquids.
In the cases of Examples 2 to 6, the formulated

liquids thereof contained an appropriate quantity of

25 theanine, and the anaerobic treatment and the heating

under sealed condition were performed, thereby

indicating the generation of a sufficient quantity of



it was al nost inpossible to detect dinethyl sulfide

even if the fornulated |iquids thereof were heated at

5 100C or nore in a sealed condition after they were

brought into an anaerobic condition. In the case of

Exanple 1, the fornulated liquid indicated excellent

aroma and taste. However, in the case of Conparative
Exanpl e 3 where theanine was 10 ggntained therein in

the sane quantity as that of Exanple 1 but not

brought into an anaerobic condition, it was al nost

I NPOSSy: thec i suylfj de . a t e

and t?éﬁg%v}\%@e%%&%gje?np?r%rc%glt})Haflnolf%qleExd;aer?p e 1. xample 6
15 InyiheLcases raf] 1Goparaidare thamles 1atd ®ly low, it

al t hough the fornul ated |iquids thereof contalneala

| ar ge waisafldstsyi Mafe theapinegathe anraerobivardyieat mehtdimethyl
and the heating under seal ed condition were not-

under tsalddn.de Ewremhdahmorgd, thee dveetanig ofas hpenfigrared &xample
a tenperature 20 of 100C or less. As a result, it was
Sal nostt viagpadgiasite the deamecta sditbdtthyf Signdade ivsmExample 3.
their formulated liquids. In the cases of Exanples 2

to 6, e FoTful dtted> IRFHEUSFIEES Cohididted ah decrease

nber OB &1 SR VAt (REHRSE 115 alor Sodeuppressed
d' : f , t b . t. t

aner 501 Gk o o5 S 1B S quairey ot D e che
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the filling tenperature was relatively | ow,
10possi Hig e ganeriat & adradgaequantity of dinet hyl

sul fide even though the content of theanine in Exanple
In the cases of Comparative Example 6, although
the content of theanine was the highest and the
dimethyl sulfide was generated in large quantity, the
organoleptic evaluation thereof was found inferior,
15 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 containing an appropriate
20 quantity of amino acid is 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

25 possible to manufacture a tea beverage exhibiting an

excellent green laver-like aroma.



5 6 was al nost the sane as that of Conparative Exanple
3. Therefore, it has been denonstrated that any
decrease in the quantity of dinmethyl sulfide can be
suppressed by the cooling of the fornmulated |iquid
after the heating thereof in a sealed condition,
followed by 10 filling it in a container. In the

cases of Conparative Exanple 6, although the content

of theanine was the highest and the dinmethyl sulfide
was generated in |arge quantity, the organoleptic

eval uati on thereof was found-infgr{qy,s15 thus

i ndi cating that an excessive content of theanine
negatively influensesod her tasder Lt @eng | duss rb@erage,
Applicability According to the present 1nvention,

si nce Wriech exdnm@acts«f trea dwgesoL:ont ai ni ng an
appropriate 20 quantity of amno acid is heated under

a seal ed combarorg an enasrobict corrli 1éanss ¢onitzining
possible to increase the dinethyl sulfide which is an
Sar ona 4 & orpiorert kil afo EifFItiess the vol atili zation

and oxidation of dinmethyl sulfide, thereby making it
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1. A et Hod ‘of nutact Gy 7 a beverage, which

conpri ses tﬁlé’aé-t&pé%@i%g p{r?é’aé%{‘xgaéﬁ‘ :%@&tlé’ivé@in the

I eaves contai ning ppm 210 ppm o eani ne;
bri ngii tde eXdiactofc temdeamgs 4hus fUghar£dird U0 not

an anaerobi c condition;
10 lower than 100°C under tightly sealed; and

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

15 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

20 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.

25 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



heat-treating the extract of tea | eaves in the state
of anaerobic condition at a tenperature of not 10

| oner than 100C under tightly sealed; and filling the
extract of tea |eaves thus heat- treated into a
hermetically seal ed container. 2. The nethod of

manuf acturing a tea beverage according to claima1l,
wherein the extract of tea |eaveg, 15 contains 80
ppm 190 ppm of theanine. 3. The nethod of
manufacturing a tea beverage according to claim1l or

2, Vm%r%'n{éttl% ll}g/a eing r%ﬁltt_ﬁh'n%rpert ?@&raalcta of tea

t enperature o e meth

manuf aGlyid NG riy < @R ReUSTaGed 20 *GRAM D (0P EM5 @N&nd then
of clains 1 to 3, wherein the extract of tea | eaves
cont aithdn@ Ktheat Ne &ilsad iteneent mMirtically sealed
conprised of 30 wt% 100 wt % of an extract of tea

| eavesonitiadmeirs extracted at a tenperature of 0C- 60C

25 S. The nethod of manufacturing a tea beverage
according to any one of clains 1 to 4, in the step of
filling the extract of heat-treated tea |leaves into a
26 hernetically seal ed container, the extract of tea

| eaves thus heat-treated is cooled to 0C 35C and then
the extract is filled into the hernetically seal ed
cont ai ner.



