1 Package G een Tea Drink Technical field This invention relates to a
paékage green tea drink which is 5 rich in taste and flavor with | essened
astringency, the good taste and astringency being well balanced; and to a
“met hod for making same. More particularly, the invention relates to a
package green tea drink which has the tlaste and flavor of refined green tea
or high-grade green tea, although it is brewed from cheap, |ow grade green
tea 10 | eaves. Background art Rae regmdies, Dymden tea drinks packed in
cans or PET bottles, i.e., package green tea drinks, have been
commerci al i zed, which 15 gai ned hi gh support of consumers who tend to keep
away from Jueehical Widldand their output goes on increasing. As a late
tendency, consuners favor .green tea drinks rich in taste and flavor with

| essened ast ri ngehbis iInvantionaelatesdompagkage ggepnytepdd Hgkwhich py) anced.
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wi th an enzymatic agen 0 raise extraction efficiency of active

i ngr edi ent sasfriggercy bemgamddlbbalangedeand to laemethod dor makingeanmd.ng turbid

d al t h it taste.. Th t |'s incl .
xarpl o, o MERQRRTtarIRR d0ei Ry ention BpHES 38 ARt eiRam et e e sainky
pr ot opect i Ng$gcRMhLEld thAReand flavit-cie il 350 tdd 9p8BLh-grdtd hod for

maki ng i nstant tea conprising extracting tea | eaves wth an agueous

sol uti on of green leajralt OugbllgtISrb@‘asvedtﬁmahchﬁap, lnwigrade greencteaynme sel ect ed
from amlﬁsee (3-anyl ase, cellulase and protease, and drying the extract
(cf. JP-Hei e?ﬁflf(1989)-479798); a nethod conprising treating a hot water
extract of tea and the like with tannase in advance of freeze-concentrating

the sanme (gf.,JP-Heii 5(1993)-328901A); a nethod of naking tea drinks of
little turm&i ng chlorogenic acid esterase on tea extract (cf.
JP-Hei 11(1999) - 30§3GaM geg?g,pgréﬁff@dﬂ Kpadedd {kgf(:éh@rotr'PE’Itﬁétﬁés,

materials in the presenc otease and tanhnase . ]
i.e., package green tea drinks, have been commercialized, which

15 gained high support of consumers who tend to keep away from
sweet-stuff and their output goes on increasing. As a late tendency,
consumers favor green tea drinks rich in taste and flavor with
lessened astringency, the good taste and astringency being well
balanced.

20 Heretofore a number of methods have been proposed to treat
green tea with an enzymatic agent to raise extraction efficiency of
active ingredients of green tea and/or to prevent the extract from
becoming turbid and also to enhance its good taste. Those past
proposals include, for example, a method for extracting tea leaves

25 with concurrent use of protopectinase and cellulase (cf. JP-Sho
46(1971)-17958B); a method for making instant tea comprising
extracting tea leaves with an aqueous solution of a mixture of
glutinous starch with at least one enzyme selected from a-amylase,
B-amylase, cellulase and protease, and drying the extract (cf. JP-Hei

30 1(1989)-47979B); a method comprising treating a hot water extract of
tea and the like with tannase in advance of freeze-concentrating the
same (cf. JP-Hei 5(1993)-328901A); a method of making tea drinks of
little turbidity, by acting chlorogenic acid esterase on tea extract (cf.
JP-Hei 11(1999)-308965A); and a method of extracting starting tea

35 materials in the presence of protease and tannase (cf.



2 JP-2003-144049A). Furthernore, a nethod of making green tea extract

havi ng a high am no acid content and strong taste, conprising renoving
stannin fromgreen tea extract by adsorption onto 5 pol yvinyl pol ypyrroli done
(cf. JP Hei 9(1997)-220055A, JP Hei 9(1997)-220053A and JP 2003-204754A)
has al so been proposed. Di sclosure of the invention Heretofore proposed

et hods as phaymF943pq9a3ome effect of to enhancing good taste of green
tea extract Iin their own ways, respectively, but when the nethods are
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that a ea rin C

probl em to now di scover package greén I's rich in
taste and flavor with | essened astringency and good bal ance between the

taste and trin encg an. be obtained by blending with green tea extract a
specific a@%ﬁé—%@—a—@%&%@—ol L6t Bof 25 enzynme-treated green tea extract and
adj usting the anmperaelsre SAPUNEANINARBAS A AWV d 86 shdlw BoRR! ¥EER bhe tannin
content and the am no acid conponent content in_the package green tea

dri nk; 18nd enhancing goast taste of gresmtea-extract indhesmawm wayshe ani no aci d,
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| east teanin argj.npne, and tannin, . wherein ( t he I N0 aci d conponent
concentr at ilmir'aﬁglﬁégﬁls%o%ppirpépgcggf 'E}Eﬁ gt"‘ﬁ%n%séwe?%t%%%ﬁ%? R&%ni no
aci d conpongii{dgsfiyn is 0.1 - 1.5,
15 Accordingly, therefore, the object of the present invention is to
provide a package green tea drink which is rich in taste and flavor
with lessened astringency, the good taste and astringency being well

balanced; and to a method for making same.

20 We have engaged in concentrative studies with the view to
solve the above problem, to now discover that a package green tea
drink which is rich in taste and flavor with lessened astringency and
good balance between the taste and astringency can be obtained by
blending with green tea extract a specific amount of a concentrate of

25 enzyme-treated green tea extract and adjusting the amino acid
component content and the ratio between the tannin content and the
amino acid component content in the package green tea drink; and the
ratio of the arginine content to teanin in the amino acid, each within a
specific range. This invention is whereupon completed.

30 Thus, the present invention provides a package green tea
drink which is characterized in that it comprises an amino acid
component comprising at least teanin and arginine, and tannin,
wherein
(a) the amino acid component concentration is 20 — 200 mg/liter,

35 (b) the weight ratio of the amino acid component/tannin is 0.1 — 1.5,



3 and (c) the weight ratio of the arginine/teanin is 0.05 - 0.60. The
present invention also provides a nethod for making a package green tea
dri nk, which conprises adding to a green tea 5 extract an enzyne-treated
green tea extract or concentrate thereofg and so adjusting the conposition
of the resultant green tea drink that (a) its amno acid conponent
concentratigadis 20 - 200 ng/liter, (b) the weight ratio of the amno acid
conponent/tannin is Q.1 - 1.5,, .and 10.(c) the weight rati o of the

argi ni ne/te irih%vcngﬁtra@nmfthq@rgmﬂaeﬁeanvhésD&Ménﬂléﬂ-is expl ai ned in
further details. éggs : i t ' of the
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rati o of_the gnino aci d_conpon gh to tqpnin and, wei ﬁgio of arginine to
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green tea extract or .its concentrate with a 20 green tea extract of drinking

concentrati b, Hs amaneiacid gpmnrnent ¢aneentzationderdf) —1210 madliter,
enzyme-treaped : . I -farreni @d tea
cUoh 2o or ol 1 48 SfeiRh yitld B the Wl AR Gl SETRan RS BLIEILE ) CO,

t ea, Kabuseamda, Ten-cha and the |ike; 25 cauldron-boiled, non-fernented tea
such as_ UregRi ng- cha,. agi - ¢ and varj ous. Chi pe t can be nanmed. As
an enzy}ﬂati@}iag %gﬁfﬁg%@%@ygggpg@e@ﬂ&g t' t‘i(ﬁgaj material s of
green tea, proteapRrbfHReYERE §HVentlon!i8aSH1AMed tn fartfPdsEdild.0 no
specific limtation, and one or nore of aninal-, 30 vegetable-, or

m croorgani smderived proteases can be used either singly or in _

corr it on T TSR FEER 1L PR ORRGy heaB IR L D
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Sur zyrr{a5 Lplzici(dkg(lrhponent concentration in the formulated green tea drink,
weight ratio of the amino acid component to tannin and weight ratio
of arginine to teanin in the amino acid component fall within the
above-specified ranges. Whereas, a generally preferred procedure is
to blend an enzyme-treated green tea extract or its concentrate with a

20 green tea extract of drinking concentration.

As starting green tea materials useful for making
enzyme-treated green tea extract, for example, steamed
non-fermented tea such as green tea of middle grade, coarse tea,
roasted tea, refined green tea, Kabuse-cha, Ten-cha and the like;

25 cauldron-boiled, non-fermented tea such as Ureshino-cha, Aoyagi-cha
and various Chinese teas can be named.

As an enzymatic agent for the enzyme-treating these starting
materials of green tea, protease is convenient. Protease per se is
subject to no specific limitation, and one or more of animal-,

30 vegetable-, or microorganism-derived proteases can be used either
singly or in combination. For example, Protease A, Protease M,
Protease P, Umamizyme, Peptidase R, Newlase A and Newlase F (koji
mould-derived proteases, Amanoenzyme Co.); Sumizyme AP,
Sumizyme LP, Sumizyme MP, Sumizyme FP and Sumizyme LPL (koji

35 mould-derived proteases, Shin-nippon Chemical Industries, Co.);



35 noul d-derived proteases, Shin-nippon Chem cal Industries, Co.); 4 Protin
FN (a koji noul d-derived protease, Daiwa Kasei Industries, Co.); Denapsin
2P, Denazynme AP and XP-415 (koji noul d-derived proteases, Nagase

Chentechs); Oientase 20A, Oientase and Tetrase S (koji noul d-derived
pr ot eases, Hankyu Bi oi ndustries); 5 Mdsin F, PD Enzyrre | P Enzynme and AO
Prot ease ( kPi‘btm”PN' & HSﬁ'rﬁ%ﬁlcPH‘&ﬁ%?Pﬁroﬂé‘a'ébo )ase§ ﬂ@?ﬁeé( a

koj i - moul d- rived protease, Kaken Phar maceut | ca S), unc ase YP- S

Punchdase Nﬂo ; Denapsinr2R e pazymie Ruam@l il mcaddederlvvdkult Co.);
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SP- 15FG (bacterl a- proteases, Nagase I entase 90N,
Nucl ei si n, detivedgmotesre,: KdiearR}aannazeBtlcelﬁcPemc&rd;lselYBoSSpr ot eases,
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Kase! |wdus§f§3"§amha@sc§sp¥<@§éﬁg ?’@0414910\33 derive w@masqusﬁg 899,
Protex 6L (f %k&n‘iﬁS'GSPol I%CPN %Roj 1'%8&%%%%&8%1@; oteastt! 5’8 AS,
en utical's, Co.)

t
Acti nase AF gg (act nog__&o er| ve pr ot eases arnace ;
Tasi nase (aEnzyimey(f‘@sL tease N, Hedsase NIOV\Br@me CBrQlaz@a;i%(&rF W40 (a

Veget abl o dbACyERa G BrokER AL AP eERay e Hone Piatith el Lf8kiSed pepsi ns,
trypsins anDeph@cbl PeomﬂAbQ‘mmse%bdés@mraad@médrm@t@m d])éi‘veas
apect 11104, RaseDiBiepeasa XLsthbl BiopraseSBraCs Hangeso SIDIGEG 100 g, in
particul ar, (cterial@% it pllaﬁéﬁges, Nagase Chemtechs); Orientase 90N,

Nucleisin, Orientase 10NL; Orientase 22 BF (bacteria-derived

proteases, Hankyu Bioindustries); Aloase AP-10 (bacteria-derived

protease, Yakult Co.); Protamex, Neutrase, Alkalase (bacteria-derived

20 proteases, Novozyme A/S); Corolase N, Corolase 7089, Veron W, Veron
P (bacteria-derived proteases, Rohm Enzyme Co.); Enzyron NBS
(bacteria-derived protease, Rakuto Kasei Industries); Alkali Protease
GL 440, Purafect 4000L, Protease 899, Protex 6L (bacteria-derived
proteases; Kyowa Enzyme Co.); Actinase AS, Actinase AF

25 (actinomyces-derived proteases, Kaken Pharmaceuticals, Co.);
Tasinase (actinomyces-derived protease, Kyowa Enzyme Co.); Papain
W-40 (a vegetable-derived protease, Amanoenzyme Co.); Purified
Papain for food (a vegetable-derived protease, Nagasechemtechs);
other animal-derived pepsins, trypsins and the like can be named.

30 Use rate of protease differs depending on, e.g., titer of individual
proteases and cannot be uniformly specified, but in general terms, for
example, a range of 0.01 — 100 U/g, in particular, 0.1 — 100 U/g, based
on the weight of starting green tea material may be applied.

Treatment of green tea extract with concurrent use of a

35 protease as named in the above with at least one enzyme selected



on the weight of starting green tea material nmay be applied. Treatnent of
greén tea extract with concurrent use of a 35 protease as naned in the above
with at | east one enzyne selected 5 fromtannase, pectinase, cellulase and
“hem cel lul ase is preferred, because it can efficiently deconpose proteins
contained in green tea to amno acid. Goncurrent use of protease and
tannase i s Fartrcularly preferred 5 As the tannase, any optional one can
be used so ngtaenratsehaectmaﬁw eelbdesemrond hgmicellulase igvprefesped fical I y,
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liquid cultu éri a on in er | zopus,

Mucor or themihokeeidn zﬂdmﬂmrenWMsemf m'octeayeahdottmiria/smmldafmulaﬂyi vation
of these 1o | ds, by an accepted cultivation nmethod, can be used, after
purificati oﬂr?fg’rﬁ%vent i onal method. Conmercialized tannase may al so be

used, such as TA%%Ee(tléhlﬂeyéaan?ooﬁmof{é\l\M@%ahS@@'ﬁ\éed dePlongPRsl it Hga' i ke.

The use rate of tannase differs I ndi vi dual tannase- produci ng cterium
dependi ng ofannin-dee@mposng ezbmﬂ;e Maoue Epeczﬁmdly Ioe mnefsmmplp(aseedf i ed,

parti cul ar Depdets3hlEpol ShiBtaongh KRR EuRyd o il diftuor,
mat eri al Cabactt@rﬁa:)bbl(ﬁrgmgmmAdp@ﬁgﬂluspFen@diﬂlhdmrdhmm‘pmMﬁgoﬁbr the
enzyme- tre gd green tear%f1 act whic seful |s |nven£| on, to 1

wei ght partl ¢ inzpmedy Qg Q%ﬁ‘]rﬁluseé Wéf agn g thesef wat er
are addgd, gk B dﬁ%ﬁ&c&i&@ﬁ &fltivatdfitinbhbd, tah @@gggdza&%&:onds - about

20 minutes, coole af or esai d@grot ease and tannase are added,
f ol | owed bypumfm;qmbyccouweamtmml methodut Commessializabtannase abayt 30

m nut es - 24 heurs t lc tr stemis
heated to a Btb%Bseg ?Rafmgsﬁ%n%olg@@oﬁ QW&%S%%%Y s to
deactivate Cb9 adyhedike:0oThd wswrﬁep@ﬁfaimﬁhstéydlfﬁex‘swo&ahuevﬁhmr ation neans
such as centrifugation, filtration through filter 'ﬁi?ﬁ or the like, to

provi de a ctanpasepyeueingbactez: eRAnding endts tiken example; @ ¢ r eat ed
green tRa edUAGt b¥ififormily 558cified, while in general terms, for example, a

range of 0.1 — 50 Ul/g, in particular, 0.2 — 25 U/g, based on the weight
of starting green tea material can be applied.

According to one embodiment of making an enzyme-treated
green tea extract which is useful in this invention, to 1 weight part of

20 starting green tea material, 8 — 50 weight parts of water are added,
sterilized at about 60 — about 121°C for about 2 seconds — about 20
minutes, cooled, to which aforesaid protease and tannase are added,
followed by an enzymatic treatment at about 20 — about 60°C for
about 30 minutes — about 24 hours. After the enzymatic treatment,

25 the system is heated to about 60 — about 121°C for about 2 seconds —
about 20 minutes to deactivate the enzymes, cooled and separated by
a suitable separation means such as centrifugation, filtration through
filter paper, or the like, to provide a clear enzyme-treated green tea
extract.

30 Thus an enzyme-treated green tea extract which is rich in
teanin and arginine contents of the amino acid as taste-imparting
component and tannin as the astringent component is obtained.

The ratio of the amino acid component to tannin in the so
obtained enzyme-treated green tea extract can be raised by, for

35 example, contacting the extract with polyvinylpolypyrrolidone (PVPP).



teanin and arginine contents of the amno acid as taste-inparting conponent
and tannin as the astringent conponent is obtained. The ratio of the am no
acid conponent to tannin in the so obtained enzyne-treated green tea
‘extract can be raised by, for 35 exanple, contacting the extract with

pol yvi nyl pol ypyrrolidone (PV-PP). 6 The ®se rate of PVPP in such an occasion
I's variable_according tg_the .desired am no, acjd cq nent/tannln melght
ratio, whil dhfenee aage}/ of PVRBringchsan QCﬁaawnawm{mm e gccondyn
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the enzyne- treate reen tea exirac tac trea PVPP
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centrifuge, filtration and the lik ere%an enzyne-treated greentea

extract wit gonducted hy sémrangmznémtemr&nﬁe gxeegmear@ttmct temdiighsui t abl y
adj usted capypsp Méﬁé@ﬁ%a@&e a{%&ﬁgk@éj‘é’x‘a&%x@%’ '?gpg{ﬁg G e ERPIE - dWGAL ed green
an a a Sul e

tea 15 extract ¢ e concentr nsSi ng  méans, such as,
for exanpl e l0PEduabdupxdS€l)fer aboué it mtinabes reatsnste? dsonmisi ¢ Themtar ane ( RO

menbr ane) co entratl n, freeze c traf,ion and the |ike, provi de a
concent r at e CRIAHKIEAS ﬁ%nth’ee%?wagﬁéggo% € EXFICIR (USIDE; %u’ctﬁi’?ﬁegr ee of

concent {@t i 8BphPatieh hbhhsGlch adcdRtis %lt?éﬁlé‘ﬂ AAfd yRehaki lity in
blending it wi th package green tea drin gener al Ityihconvenl ent range is Bx
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15 extract can be concentrated by a suitable condensing means, such as,
for example, reduced pressure concentration, reverse osmotic
membrane (RO membrane) concentration, freeze concentration and
the like, to provide a concentrate of an enzyme-treated green tea
extract. While the degree of concentration is not critical, in
20 consideration of workability in blending it with package green tea
drinks, generally convenient range is Bx 3° — 50°, in particular, Bx 6°
— 30°.
On the other hand, as an enzyme-treated green tea extract or
concentrate thereof, for example, a stock solution for green tea drink
25  which is obtained through the steps of adding 10 — 100 wt parts of hot
water of 50 — 100°C per wt part of earlier described starting green tea
material, conducting an extraction treatment for about 1 — about 20
minutes and separating and removing the tea leaves; or an
enzyme-treated green tea extract having at least one of the
30 parameters, i.e., amino acid component concentration, amino acid
component/tannin weight ratio and arginine/teanin weight ratio in
amino acid component, deviated from the respective ranges specified
by the present invention, which is obtained from enzyme-treating a
starting green tea material; and the like can be used.

35 A package green tea drink of the present invention can be



enzynme-treated green tea extract having at | east one of the 30 paraneters,
i.e., amino acid conponent concentration, amno acid conponent/tannin

wei ght ratio and arginine/teanin weight ratio in amno acid conponent,
"deviated fromthe respective ranges specified by the present invention,
which is obtained fromenzyme-treating @& starting green tea material; and
the Ii ke can be, used. 33, A package green tea drink of the present invention
can be 7 pm‘WUEHi by nggtor 3 gxegnden axdraehanenzyme tieAlad -greeht ed green
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drink, (a) nponent condentrati of ranges Iliter,
5 preferabltgadlrink,180 ng/liter, intgLr alia, 60 - 160 ng/liter, (b) the
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0.1 - 0.50, jnter aljia, 0.] . .10 Such adj ustnent _of am no acid
corponent &Bhcéheveeight ratip ofithe pminosacid casmpenent/tannin rangegi-1ratio in

the finished pjofygh o 0f1gres L §%) dnBk alian® 259l GlenGhipani n weight ratio
in the am no acid® component’, can Béton ed by anal'yzing in advance the
respecti ve (clanthe wesigtt caticeof arginineftexnis inrtet Mainaiaedd goiponent

conmponent/tannin 15 lght _ratios, a rgi nine/teani n.wej ratios in the
am no acid coﬁ%’&&%ﬁbﬁd%r Q.8 ’Qr%fe[r?%' grgﬂb'g@al—%ﬁﬁl?&é’ legst Tﬁg4b- _
enzyne;preat ed S’h%ﬁrhclj‘i‘x%tﬁf@ﬁta&ftaﬂiné%?&'&bﬁ?ﬁcﬁléﬂteé&iﬁentﬁﬁﬁ?%'ﬁﬂéﬂ' ng the

enzyne-treated green téa extract or concentrate thereof wt e green tea

extract sucthetamine heidhbomponent/taamint weight, ratao inthe(finpished poodueti sfi ed.

Ynvent on St itanp Ko ARG andlnRRFARRGiELBLE AR LT g hppinirplaCo e
pr ef er abl y cOmifonerit, eahtlse byndacd by jangdirirgt i advahncedzheardspecbivenei ght ,

of the enzyne-treated green t.ea extract .ot concentrate thereof w th 100
parts by o andsconcentratignderelsandithe amingiacd componsRiianALn ( Bx

0.20 - 18- 4Qeighf¥aticdC e AfEiniRetBEnM $R6iBht rAY U in’the A¥nidd 488! N9 the
component, of the starting green tea extract and the enzyme-treated
green tea extract or concentrate thereof, and blending the
enzyme-treated green tea extract or concentrate thereof with the
green tea extract such that the above requirements (a), (b) and (c) are

20 satisfied. More specifically, for example, a package green tea drink of
the present invention can be formulated by blending 0.05 — 10 parts
by weight, preferably 0.75 — 5 parts by weight, inter alia 0.1 — 2 parts
by weight, of the enzyme-treated green tea extract or concentrate
thereof with 100 parts by weight of a green tea extract at a drinking

25 concentration (Bx 0.2° — 0.4°).

Thus, according to the present invention, by adjusting the
contents of amino acid component which is a taste-imparting
component to green tea, in particular, arginine and teanin, and of
tannin which is an astringency-imparting component, to fall within

30 the ranges as specified under (a), (b) and (c) as above, a package green
tea drink which is rich in good taste and flavor with suitably
controlled astringency well balanced with the taste and gives an
excellent high-quality impression, can be provided.

Such package green tea drink of the present invention can be

35 offered as packed in ordinary containers such as metallic cans, paper



contents of am no acid conponent which is a taste-inparting conponent to
greén tea, in particular, arginine and teanin, and of tannin which is an
astringency-inparting conponent, to fall within 30 the ranges as specified
‘under (a), (b) and (c) as above, a package green tea drink which is rich in
good taste and flavor with suitably contgolled astringency well bal anced
with the taste and gives an excellent high-quality inpression, can be
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of fered as packed in ordinary contal ners such as netallic cans, paper 8
containers, Kot example, bygetortesterilizationchigh-temperatune tshortntimed out ,

teri 11 oati ot pepiom 1G] Bla et ARehaRBEE Tt RS bR | age

green tea" dpatkage@rebnsteal drinksigaifiel agreohi ta deimlbwHicHroarkbas it is,
w t hout furt Eer Il ution. ,ngei R,afterql\éﬁe present invention is explained in
still fur?he@dr a$ its1s, veitppt Br'E}EP RE¥®- Exanpl es and Controls. Exanpl es
10 Referential Exa 1 =V VBt ; act
To 1 kg of ten I eavercoratEr S HegBRy 2y ERASERIS AfafRo g AR Far ity
(60C), 3.0 gdetadsdreferangotdworkime Fxtidoples anddventrols. heating to 80C for
sterilezation and cooling to 40C. Then 1.3 g of 15 Tannase (Sankyo Co.) and
3.0 g of Protease P (Amano Enzynme) were added, allowed to react while
standi ng at arhpled hours. After heating the reaction systemat 90C for
10 minutes tqQ deactivate the enzynes, the tea | eaves and the extract were
separ at edOwi Hielerentda Ble 1o i’rr@paaatlpp. erzynestrgpted greandedr act
(Referentia Product 1). 20 (Anal ygif4gl ues of Referentia Product 1) Bx :
3.05 pH: 5.8 tannin content (iron tartarate nethod): 0.68% am no acid
content: 0.247% 2%oThkgafitea leavdsefiShinaokafPedfeciurte grawathi 12i5gkg of

Performance water (60°C), 3.0 g of sodium ascorbate was added, followed by
heating to 80°C for sterilezation and cooling to 40°C. Then 1.3 g of
15 Tannase (Sankyo Co.) and 3.0 g of Protease P (Amano Enzyme) were
added, allowed to react while standing at 40°C for 4 hours. After

heating the reaction system at 90°C for 10 minutes to deactivate the

enzymes, the tea leaves and the extract were separated with filter
press, to provide 11.3 kg of a green tea extract (Referentia Product 1).
20 (Analysis values of Referentia Product 1)
Bx: 3.05°
pH: 5.8
tannin content (iron tartarate method): 0.68%
amino acid content: 0.247%.
25 The amino acid was quantified with Hitachi High Performance
Amino Acid Analyzer L-8800A.

Referential Example 2: Preparation of an enzyme-treated green tea
extract

30 To 11.3 kg of the Referentia Product 1, 131 g of Divergan F
(PVPP made by BASF AG) (37% to the solid content of the extract)
was added and stirred at 30°C £5°C for 1.5 hours, followed by a
centrifugation and filtration through diatomaceous earth, to provide
10.95 kg of a clear green tea extract (Referentia Product 2).

35



Am no Acid Anal yzer L-8800A. Referential Exanple 2: Preparation of an
enzyne-treated green tea extract 30 To 11.3 kg of the Referentia Product 1,
131 g of Divergan F (PVPP nmade by BASF AG (37%to the solid content of the
extract) was added and stirred at 30C 5C for 1.5 hours, followed by a
centrifugation and filtration through d| %tomaceous earth to provide 10.95
kg of a clear green t a extr ( Ref roduct 2). 35 95 (Analysis

val ues of R PSét?cft ej%erelg’gga fpﬁ tannin: 0.36% am no
acid: 0.243% Refer entr aByExanpl go3: Pr epar ation of a green tea extract

wi thout enzyne treatnment Referential Exanple 1 was repeated except that no
enzyne i o was used, to pHovideé.80.5 kg of a green tea extract (Referentia
Product 3). (Anal ysrs aI ues ({) Ig%erentla Product 3) Bx : 2.86 pH: 6.0
15 tannin content (iron r<’;ﬁntr’ara é” thod): 0.73% am no acid content: 0.115%
Thus obt gi ned Ref erenti anfihodigids 0.243%nd 3 were each concentrated with RO
menbrane to provide Bx 15 green tea extracts: [Referentia Product 4 (RO
menbr ane- concentrated Referentia 20 Product 1), 2.29 kg; Referentia Product
5 (RO nmenb - ef 0, ferentia
Product 6 (A5 anaanan neanRle 37 TreRarayionoh e ribn fhabhitder Figholt)

Anal yses val ues of each of the geneymee'are@tmtmj:ts were as shown in Tables 1

and 2. Referential Example 1 was repeated except that no enzyme

10 was used, to provide 10.5 kg of a green tea extract (Referentia Product

3).
(Analysis values of Referentia Product 3)
Bx : 2.86°
pH : 6.0
15 tannin content (iron tartarate method): 0.73%

amino acid content: 0.115%

Thus obtained Referentia Products 1, 2 and 3 were each
concentrated with RO membrane to provide Bx 15° green tea extracts:
[Referentia Product 4 (RO membrane-concentrated Referentia

20 Product 1), 2.29 kg; Referentia Product 5 (RO
membrane-concentrated Referentia Product 2), 1.89 kg; and
Referentia Product 6 (RO membrane-concentrated Referentia Product
3), 2.00 kgl. Analyses values of each of the green tea extracts were

as shown in Tables 1 and 2.



10 TABLE 1 Results of Analyzing Referentia Products 4, 5 and 6 Analysis

I tenRef erenti aReferenti aReferentia Product 4Product 5Product 6 Bx151515
PH6.26.26.2 Tannin 3.321.963.83 (% content Amino acid 1.241.380.60 content
(%9 Amino acid/ 0.370.700.16 Tannin Arginine/ Teaninl.771.790.04 11 TABLE 2
Results of Analyzing Amino Acid of Refellentia Products 4, 5 and 6 Am no
Acid Referentia Referentia Referentia (unit: ng/100 m ) Product 4Product
5Product 6 Aspartic aci d80.088.972.2 Threoni ne39.543.07.9 Serine44. 349.219.5
Aspar agi ne36.439.57.9 d utam c aci dlﬂﬁﬁ%?)lGllS. 3 d utam ne40. 144. 232. 8

Results of Analyzing Referentia Products 4, 5 and 6

Analysis Item | Referentia Referentia Referentia
Product 4 Product 5 Product 6
Bx 15 15 15
pH 6.2 6.2 6.2
Tannin
3.32 1.96 3.83

content (%)
Amino acid
content (%)

Amino acid/

1.24 1.38 0.60

i 0.37 0.70 0.16
Tannin

Arginine/Teanin 1.77 1.79 0.04




Teani n64. 871. 5283. 0 Prol i ne39.343.92.1 d yci n30. 233. 60. 8 Al ani ne57.162.912. 4
Val i ne48. 954. 53. 3 Met hi oni ne29. 035. 10. 0 | sol euci ne43. 348. 33. 3

Leuci nel24.6138. 73. 3 Tyrosi ne60. 867. 25. 8 Phenyl al ani ne68. 876. 07. 0

Lysi nel21.9133.84.9 Hi stidine24.827.61.6 Argininell5.0128.012.0

Ot her s54. 961. 26. 9 Tot al 1244. 01380. 7602. 0115 Referential Exanple 4:
Preparation of a stock solution for g{geen tea drink To 1 kg of green tea

| eaves of Shizuoka Prefecture grovvth E<§ of 80C i on-exchange water was
added and mldly stirred f f &t fthe tea | eaves were
separated with a 40 - mshRémSl?lésn%génﬁ%ﬁ?%eA-ﬁgg{(g%aieg |IC]UI d was cooled to
20C to provide 14 kg 12 of ReferexttiaProdliots I4e5emd éict 7.0 g (500 ppm of
sodi um ascorbate was added. Filtering the liquid with No. 2 filter paper

(Advantec, _retained particle size, 5 ) stock solution for green fea
drink was A%ﬁim@ldii (A”°|H§fe§eﬁﬁ1|aues of Rbsretitprk sol HdfeRehtih gr¢en tea
drink) Bx 22 pH 6.4 Tgnnin content (jron_tartarate|nethod)-. 0.44%
Ani no aci d é@mtemg/ 1@00!11‘_1)%) Brodapited 3 Product 5 Product 6
Aspartic acid 80.0 88.9 72.2
Threonine 39.5 43.0 7.9
Serine 44.3 49.2 19.5
Asparagine 36.4 39.5 7.9
Glutamic acid 120.3 133.6 115.3
Glutamine 40.1 44.2 32.8
Teanin 64.8 71.5 283.0
Proline 39.3 43.9 2.1
Glycin 30.2 33.6 0.8
Alanine 57.1 62.9 12.4
Valine 48.9 54.5 3.3
Methionine 29.0 35.1 0.0
Isoleucine 43.3 48.3 3.3
Leucine 124.6 138.7 3.3
Tyrosine 60.8 67.2 5.8
Phenylalanine 68.8 76.0 7.0
Lysine 121.9 133.8 4.9
Histidine 24.8 27.6 1.6
Arginine 115.0 128.0 12.0
Others 54.9 61.2 6.9
Total 1244.0 1380.7 602.0
5

Referential Example 4: Preparation of a stock solution for green tea
drink

To 1 kg of green tea leaves of Shizuoka Prefecture growth, 20

kg of 80°C ion-exchange water was added and mildly stirred for 5

10 minutes. Thereafter the tea leaves were separated with a 40 — mesh

wire net, and the separated liquid was cooled to 20°C to provide 14 kg



Am no Acid Conposition of the Stock Solution of Geen Tea Drink (ng/ 100 m)
Am no Aci dContent (ng/ 100 m) Aspartic acid8.5 Threoni ne0.4 Serine2.3
Asparaginel.8 dutamc acidl3.6 Gutamne3.9 Teanin31.9 Proline0.3 A@ycin0.0
Al ani ne0. 9 Val i ne0. 3 Mt hi oni ne0.0 I|sol euci ne0.2 Leucine0.2 Tyrosine0.1
Phenyl al ani ne0. 4 Lysine3.2 Histidinel.2 Mgininel.4 Ohers0.4 Total 71.0 5

Exanpl es 1-3 and Controls 1-5 Using the aboye stock solution for green tea
drink and Réfthecaxirachr odocthe 43Xt53%tna Gg éi%rpnm ) ofrsadiunneseopbatear ed

fol lowi ng t he, § QRAS AL T RH RIENT2Y Bidhr HR¢ (ARNRR,

retained particle size, 5 ), a stock solution for green tea drink was
obtained.
5 (Analysis values of the stock solution for green tea drink)
Bx: 2.22°
pH: 6.4
Tannin content (iron tartarate method): 0.44%
Amino acid content: 0.071%
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TABLE 3
Amino Acid Composition of the Stock Solution
of Green Tea Drink (mg/100 m])

Amino Acid Content
(mg/100 ml)
Aspartic acid 8.5
Threonine 04
Serine 2.3
Asparagine 1.8
Glutamic acid 13.6
Glutamine 3.9
Teanin 31.9
Proline 0.3
Glycin 0.0
Alanine 0.9
Valine 0.3
Methionine 0.0
Isoleucine 0.2
Leucine 0.2
Tyrosine 0.1
Phenylalanine 0.4
Lysine 3.2
Histidine 1.2
Arginine 14
Others 04
Total 71.0

Examples 1-3 and Controls 1-5

Using the above stock solution for green tea drink and
Referentia Products 4, 5 and 6, green tea drinks were prepared

following the formulas shown in the following Table 4.
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Each of the diluted liquid was 5 micron-filtered with filter
paper, UHT sterilized at 136°C for 30 seconds, cooled to 89°C and
filled in 500-ml PET bottle. The filled bottles were allowed to stand
for 2 minutes and cooled with water to 30°C. Analyses values and

amino acid composition of each of the drinks were as shown in Tables
5 and 6.
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Table 6
Amino Acid Composition of Products 1-3
of the Invention and Control Products 1-5

Amino Acid Control Product 1 Product 2 Control | Control | Product3 | Control | Control
(unit: mg/100 m) | Product of this of this Product | Product | of this Product | Product
1 invention invention 2 3 invention 4 5
Aspartic acid 1.16 1.20 1.21 1.18 1.16 1.33 1.53 1.60
Threonine 0.05 0.13 0.13 0.06 0.06 0.35 0.54 0.79
Serine 0.31 0.37 0.38 0.32 0.32 0.54 0.71 0.89
Asparagine 0.24 0.29 0.30 0.24 0.25 0.44 0.57 0.73
Glutamic acid 1.85 1.90 1.93 1.89 1.85 2.06 2.34 241
Glutamine 0.53 0.56 0.56 0.54 0.53 0.64 0.74 0.80
Teanin 4.34 4.02 4.03 4.46 431 3.10 2.58 1.30
Proline 0.04 0.12 0.12 0.04 0.05 0.34 0.54 0.79
Glycin 0.00 0.06 0.07 0.00 0.01 0.24 0.40 0.60
Alanine 0.12 0.22 0.24 0.13 0.13 0.53 0.80 1.14
Valine 0.04 0.13 0.15 0.04 0.05 0.42 0.67 0.98
Methionine 0.00 0.06 0.07 0.00 0.01 0.23 0.42 0.58
Isoleucine 0.03 0.11 0.12 0.03 0.04 0.36 0.59 0.87
Leucine 0.03 0.27 0.30 0.03 0.05 1.01 1.68 2.49
Tyrosine 0.01 0.13 0.15 0.02 0.03 0.49 0.81 1.22
Phenylalanine 0.05 0.19 0.20 0.06 0.07 0.58 0.93 1.38
Lysine 0.44 0.63 0.66 0.40 0.46 1.23 1.78 2.44
Histidine 0.16 0.20 0.20 0.15 0.17 0.30 0.40 0.50
Arginine 0.19 0.40 0.43 0.19 0.21 1.03 1.61 2.30
Others 0.05 0.16 0.17 0.06 0.06 0.47 0.76 1.10
Total 9.66 11.15 11.42 9.87 9.81 15.70 20.40 24.88

Each of the drinks was given functional evaluation by ten well
trained panellers.

Deliciousness evaluation in respect of astringency and taste of
each sample was given by each paneller by number of points, 10 being

10 the full mark, and the total points given to each sample were



G F.n- E5 Cn 17 Table 6 Am no Acid Conposition of Products 1-3 of the

I nvention and Control Products 1-5 Amino Acid Control Product 1 Product 2
Control Control Product 3 Control Control (unit: ng/100 m)Product of this
of this Product Product of this Product Product

1i nvent i oni nventi on23i nvention45 Asparti®®

aci dl.161.201.211. 181,161, 331.531.60 ,

Thr eoni ne0- 56ragit1 3hlenbiases eysbustionsyas expressed by words. The

0 O R B TIET, 1,
aci d1. 851. 901. 931TheigslingataBdardwas as follows:
@ utami neo. 530. 568? 5%(1)13?1%97' §’s38r§é‘19 tng' O E\3781'y low, due to very strong
5 astringency or too strong taste giving a broth-like flavor
2: little deliciousness as green tea, due to ill balance between
astringency and taste
4: giving a sense of incongruity as green tea, due to mismatch
between astringency and taste
10 6: clearly sensible as green tea, the astringency-taste balance
being acceptable
8: delicious as green tea, the astringency-taste balance being
natural
10: giving an image of high grade green tea and very high
15 relish, with exquisite astringency-taste balance, good

flavor and pleasant feeling in the mouth.



Teani n4. 344. 024. 034. 464. 313. 102. 581. 30
Prol i ne0. 040. 120. 120. 040. 050. 340. 540. 79
d yci n0. 000. 060. 070. 000. 010. 240. 400. 60
Al ani ne0. 120. 220. 240. 130. 130. 530. 801. 14

Val i ne0. 040. 130. 150. 040. 050. 420. 670. 98
Met hi oni ne0. 000. 060. 070. 000. 010. 230.
| sol euci ne0. 030. 110. 120. 030. 040. 360.

19
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Leuci ne0. 030. 270. 300. 03(F&8dti644] Eﬁ%lé@tlon of Products 1-3 of
Tyrosi ne0. 010. 130. 150. 02Q. 030. 490. 811.

Phenyl al ani ne0. 050. 190. othe bmewgnsmi @yptsgl Products 1-5

14' si ne0. 440. 630. 660./400, 461. %&éﬁgﬁé Functional .
Hi sti di ne0] 160. 200. 200. 150. 17 Bo. 50 unctional Evaluation
Ar gi ni ne0. 190. 400. 430. 190. 211. 031. 612. 30 Point flavor
Q her s0. 050166170960 0666- 47076110 : :
Total 9. 6611 Comral. 429, @@ngiwombltlméﬁut%w@ Ea F ¢fStrongly artrinkentulittle gj ven
funct i onal | Byt | Of aiheRootElloioh (81 189 PaNeT o] 300 PRl ghguoness
eval uati oni-n_réespect rrnogency and n':f of leacH sanpl’e was given by
each panel | efodayt ll‘Uﬂn‘l)Gli'ee(hfteaDﬁbdktsS],un&lOahiEH Rgth (Lo t he Gobd Astﬁﬁgdﬁcy -ed3ek th et ot al
points given to each|sanple were 18 averaged.| Al so|fl avor eval uati on was
expr essed bihaiBregsion | Il?éferq"é’éﬁlr?dé“’ﬁ/\‘ie‘ioéneéét}@hown - Taplerceydelitius gr adi ng
standard was as foll )mmrgme&gg%ﬁgs){n@ﬁngﬁ een tea i s, very low, due to yery
Strong 5 astri ngency too-st Fong taste gl \A g a-broth-like fl avor D"
little del Biraduetmaﬁ” s meegrtemeaodkesa],uudmedcted wiith| | bal art(Maldbeta\A&ahan ale i ngency
and taste 4; givin g‘ense g)f ncon as green tea, due to m smafch
bet ween as| }}eﬁﬁ\éeﬁ ﬁ Cigh to eéta sen&? bl 3“35%‘“'9% gend flaggr andpp
astringency-taste baI @Qﬁﬁempﬁg Qghgqg\ee%g,pl e 8l del il qiPdFelBRudr €en teaj the
ast ri ngency—taste—balance—being
Control Green tea stock solution added with Not much different from
Product 2 Referentia Product 3 (at the same non-addition
25
ratio as that in Product 1 and 2 of
the invention
Control Green tea stock solution added with Slightly more tasty than
Product 3 Referentia Product 4 in an amount non-added, diluted stock
short of exhibiting its full effect 3.2 | solution, astringency still
(1/10 the amount that was used in too strong to reveal the
Product 1 of the invention) taste
Product 3 of | Green tea stock solution added with Strong taste, good flavor
the invention | Referentia Product 4 in an amount and delicious, giving
7.4
close to the upper limit provided in images of refined tea or
this invention high-grade green tea
Control Green tea stock solution added with Taste slightly too strong
Product 4 Referentia Product 5 in an amount for green tea of middle
to give the (b) and (c) values 4.3 | grade, giving a sense of
deviating from the upper limit incongruity
values specified in this invention
Control Product 2 of the invention diluted to Flavored like broth and
Product 5 a drinking concentration (Bx 0.3°) 3.5 | far from the image of
green tea




natural 10: giving an inmage of high grade green tea and very high 15
relish, with exquisite astringency-taste bal ance, good flavor and pl easant
feeling in the nouth. 19 TABELE 7 Functional Eval uation of Products 1-3 of
the Invention and Control Products 1-5 Fornul ati onFuncti onal Eval uation
Point flavor Control Geen tea stock sol u3d on diluted to aStrongly
astringent, little 2.1 Product 1drinking concentration (Bx O-30)taste,
unsavory Product | ofC}een tea stock solution added w t hGood

Astringency-taste ny t P 0 h al ance,
delicious require ﬁ?é: :FE%m@Q§§¢§§Q&%ﬁﬁg?bgﬁ%ﬁ9édgg%§%Fﬁﬁéé%ygggég

sol uti on adgatte WoodM dtaterigdist-eastedlameearideetdivedthighRifreutéoriala Product 5
to neet the6.9Product 1, good flavor and requirenents of this inventionnore
del i ci ous CBNRtWAPRBen tea stock sol ution added withNot nuch different from
Product 2Referentia Product 3 (at the sanenon-addition 2.5 ratio as that in
Product 1 and 2 of the invention Control G een tea stock sol ution added
withSlightly nore tasty than Product 3Referentia Product 4 in an
anmount non- added, diluted stock short of exhibiting its ful
effect 3. 2sol ution, astringency still (1/10 the anmount that was used intoo
strong to reveal the Product 1 of the invention)taste Product 3 of Geen tea
stock solution added withStrong taste, good flavor the inventionReferentia
Product 4 in an amountand delicious, giving 7.4 close to the upper limt
provi ded i nimges of refined tea or this inventionhigh-grade green tea



Control G een tea stock solution added wi thTaste slightly too strong Product
4Referentia Product 5 in an anountfor green tea of mddle to give the Wand
(c) values4.3grade, giving a sense of deviating fromthe upper
limtincongruity values specified in this invention Control Product 2 of the
invention diluted toFlavored like broth @hd Product 5a drinking
concentration (Bx 0.30)3.5far fromthe inmage of green tea 20 As is clear
fromthe abdvleimsbl e, the products of the invention gave good astringency
taste bal ance and received high functional evaluation. 21 Cains 1. A
package green tea drink which is characterized in that it conprises an
m‘i no aci( d) Cler]YDOHQ_{lpa@l@a@%igiém tea dreﬂktwhﬁﬁnigpmctagigbdi igl(estohm%tl tanni n,( )
erein (a) the agmno acid co nent concentratjon i - . iter,
the wei ght  ICQEVIRFIBES ARCATIDAGCIL COTRIRRMCIAMPEINNG atlegst téanimangdy (o)
t he wei ght ra"i'g"ixgir@, dreta AN WRek&ANI n is 0.05 - 0.60. 2. A package green
cordi

tea drink ac ng to daim1l, in wiich (a) the am no acid conponent
concentrati da) i $heamingacidtomponentidonceatvatightis 24 + 20f mgibiteni no aci d

/ in.is_ 0, - 1.0 d J igh i 0.of.
g o LA E A A
Caiml, ingddch at least a part of its amno acid conponent and tannin

are derived fro an enzynme-treated green, tea.extract or concentrate
thereof. 4. (W phbe gglrté‘@ﬁlq ofithe REEINIBeHeanip 18900z 68 i n which the
enzynme-treated green tea extract is one obtained by treating green tea wth
protease. 5. A package green tea drink according to Claim3, in which the
enzyne-treatled gr depackagegreen teadromk aspordimgito@lamadt,iingvhicken tea

(a) the amino acid component concentration is 40 — 180 mg/liter,

(b) the weight ratio of the amino acid component/tannin is 0.12 — 1.0,
and

(c) the weight ratio of the arginine/teanin is 0.1 — 0.50.

3. A package green tea drink according to Claim 1, in which at
least a part of its amino acid component and tannin are derived from

an enzyme-treated green tea extract or concentrate thereof.

4, A package green tea drink according to Claim 3, in which the
enzyme-treated green tea extract is one obtained by treating green tea

with protease.

5. A package green tea drink according to Claim 3, in which the
enzyme-treated green tea extract is one obtained by treating green tea
with concurrent use of a protease with at least one enzyme selected

from tannase, pectinase, cellulase and hemicellulase.

6. A package green tea drink according to Claim 3, which is a
blend of, per 100 parts by weight of a green tea extract of drinking
concentration (Bx 0.2° — 0.4°), 0.05 — 10 parts by weight of an

enzyme-treated green tea extract or a concentrate thereof.

7. A method for making a package green tea drink, which
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drink according to daim3, which is a blend of, per 100 parts by wei ght of
a green tea extract of drinking concentration (Bx 0.2 - 0.4), 0.05 - 10
parts by weight of an enzyme-treated gré%n tea extract or a concentrate
thereof. 7. A nethod fqr making a package green tea drink, which 22
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mg/liter, (westlantegrgbn teatduinkfthate anmi no acid conmponent/tannin is 0.1 -

1.5, and ( the wei.ght ratio of the argining/teanhn i .05,- 0.60. 8. A
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the green t ¢ dthakvéightsueio 6PtiR®aninonadd dampbhentithAfaiads @. tonpgnent

concentration js 40 - 180 nyg/liter, (b) the weight ratio of the amno acid

corrpo_nent/t&md!n is 0.12 - 1.0, and (c) the weight ratio of the
argi ni ne/ tregni phi sydloht vabic®d¥ the arginine/teanin is 0.05 — 0.60.

8. A method for making a package green tea drink according to
Claim 7, in which the green tea drink has such composition as

(a) the amino acid component concentration is 40 — 180 mg/liter,

(b) the weight ratio of the amino acid component/tannin is 0.12 — 1.0,
and

(¢) the weight ratio of the arginine/treanin is 0.1 — 0.50.



