- 1 - SPECI FI CATI ON TEA EXTRACT, TEA BEVERAGE, AND METHOD OF MAKI NG
THE SAME TECHNI CAL FI ELD [0001] The present invention relates to a
tea extract, a tea beverage, and a nethod of making the sanme. In
particular, the present invention relates to a nethod of making a tea
extract that contains flavor conponents of tea, i.e., high
concentrations of amno acids, is free ﬂron1b|tter/astringent
conponents, i.e., catechins, and thus satisfies users discrimnating
tastes. BACKGROUND ART [0002] As &PECEFIATIOden teas, stronger taste
based on am no acids extracted fromtea | eaves such as gyokuro
(refined gredfA BXIRAEN, d¥LeBEVERAGE VYR METHQD GFQMHlIaGmHE SANE or
skillful extraction. For exanple, extraction of gyokuro at a
tenperature of about 60C or extraction of regular sencha (natural
| eaf tea) is carried out for selective extraction of
fIavor c'ﬂ%tﬁgﬂtéfﬁﬁgﬁﬁut extraction of bitter/astringent conponents

e., cat Accordin reen teas having strong flavor | ow
cat echi n BHOe ?Ehcmﬁ%vm%a%‘%ae?ags PralE GHEC 812 byEn gg Adthod g 03
In recent ear bottl ed Lea [
cans or PEORE e Rath SRR G i il R T Bt R ke e
mar ket o i

bx#h8%hat <BaRE YRI GG b G ar}gauﬁ;ﬂ%geve ftaoiloP biyifd ds X Gree

preference tor such tea ges opnen

tea bevermgesilaiitiAsct E(Qﬂ;%nfehl@‘f%r / dﬂﬁalcﬁlﬁw ah@?ﬂu@ sXﬁstﬁ'Es ﬁs%?ssdlscn inatin
bitter/astringent taste, |1ke extraction Wt t eapot . IT ghod
of maki ngadi@a extracts or tea beverages haV|ng rlch flavor are
reported as follows: Patent Literature 1 discloses a nethod of
extracti rIGACK6ROUNDMRNents fromteas by at |east two water
extraction processes, i.e., lowtenperature water extraction and

hi gh- t en{80G#] urAs asat@ns geén ey, stponget tastetbesedamenndfio geideextiaeted fivat e
extraction at a | ow tenperature of 40 to 60C can primarily extracts
fl avor t deavessuphds lgyokuse (tebimgslogresnt tsa)sue essergiadlrievaduated ashiglogualishiaas or
and caffeine, and aroma conponents having relatively low boilin

poi nts sukillfigexiraction.  keyexsmple, GRIrackion of Eyakurws aa@mmrgwrct@frfxbemeﬁ?ﬁ?@r
can primarily, extract bitter co onen uch as catecg [ 0005

Pat ent | Licpdionl r% EADHIRT A, ‘Eaé\)’@a’a@%wﬂ‘?éts qagrwgmatﬁféeicwe

t wo- st age _extrac ninc udi n t -wat er. ex ct,i on of tea | eaves at
80 1o 10GRTAE st i it PRk ind £F bRE et cohent Tena

extr acti SRRt oun%FﬁP#I?aé%%n“g%ﬁaﬁﬁ’g%ﬁ%%é?f st Moo BRE Y b, ¢
a tea bevgmg?gdngh@%mhgggghg5gg§;gxtractlon and week astringent

taste. [0006] Pat Literature 3 discloses a tea beverage that is a
mxture qbogw) extdcamtychy, @%E@ﬁlmﬁwer\wt)@me@@arb%cérh%e b8itled 26 Rarls@R PET
| eaves at -5to 9C and anot her extract produced hot - wat er
extract i aettieb hafebax ideadtdpedn Aasinguex invefaes, melﬁm&t@ﬂ%réehaéa heagrages is
noderated bitter/astringent taste regardl ess of high | evels of
cat echi ngrowidg0 7 Comatment exbittier sitomgerefednecioosed toreparagts o refuir t ea
extract having flavor and reduced astringent taste by imersion of
t ea | eavelsvelpprosat gfhottled tcadeuerpges\haviag suengilaver/geiowtotoeith las ent
Literature 5 discloses production of a tea beverage to be sold and
taken in b&‘@“ﬁ“‘é‘ﬁé‘l’fé(ﬂas&q SF%G%@FBW‘ WHR Ad¢aPPerper at ure in whi ch

a di ssol ved

Xy gon. %)ﬁaqd%pf%ﬁoqe T}%”%'en le %ée%?%%?%fﬁéﬁ'h%@ﬁz Hr enor
50C

Comt ont - gy Hafkat Tbrabil) 00 SRS Gr St sG] ﬁf?*w:'e%%@é Tom.feas
ranges, [ 8)3%%%9% t%%vzf?&\é%rQCQ%nEﬁ%g&%g le ag&gb{rgﬁsgﬂuw atasetx{ aa u and high-

t ast e. urthernore S dre Vhi ¢

extracti QoL irARZ ErlaBridH 9Gh 1HeQLaSWHRER N Gatd lekﬁ;n:tlgﬁ a{ %? ﬁ)w temperature

of 40 to 60°C can primarily extracts flavor tastes and bitter components such as amino acids,

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



[0013] Patent Literature 10 discloses a nethod of meking a green tea
beverage containing a high-flavor tea extract prepared by extraction
after zynolysis of tea | eaves and a hot tea extract prepared by

hi gh-tenperature extraction. [0014] In addition, reported are tea
beverages contai ning am no acids and egatbiting reduced
bitter/astringent taste. For exanple, Patent Literature 11 discl oses

a sem -fernmented tea containing theanine and exhibiting reduced

bi t t er / askexangewhile erastiomy dighdpmperatrascas primatily exteasthbiitar compopents puhas
having a catechin content tin the range of 40 to 100 ng/ 100 m,

cont ai ni négtéfhitani ¢ acid in an anount of 6 to 20 ng/ 100 M " and
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[Patent Literatdre”7] Japanese Unexam ned Patentg cation

Publ i cat i @O0S0- Pt DitdratROY discloesa tea beveragk Hadk 8 mixkirg bRAAMERTR] produced
Japanese Unexam ned Patent Application Publication No. 1-300848

[ Pat ent Lbyt watet enteactign Jogradicselekedsants NG°CAR8 2ddtBer|ekah@ produkcéEbphdtrvéater
10] Japanese Patent No. 3820372 [ Patent Literature 11]
Japanese ditmgion ofabe Sdtaetion wpidhé atefili to 10PlUibanidthati has mddera®d Batict/Astdid Sent
[Patent Literature 12] Japanese Unexam ned Patent Application

Publ i cat i testc kegardiee 6f high dgvely dcpteshi= OF THE | NVENTI ON PROBLEMS TO BE
SOLVED BY THE | NVENT| ON [ 0015]. As descrj bed above, various processes
for enhan®8fdntPatamt Lispratipe ¢ qisclogesprenagation ofa deaexbapt hayipg flaver angvpduced
that the enzynes aci on protei.ns and fibers in tea | eaves a r tea
extract s YRRy RS EY irﬂ’@g@mmarlﬁﬁ"ieﬁw OFYEERIRD Stals ‘H%tcb%tﬁ]n@%gé i ci ous

comonent o, g3 R ARG Sat BB Ty et Bl
suf 1 1°ci entdore Sahd BHBGHBEN SR WhictPANS I RIRLLEE Ring degassed
devel opnent of ea ext rac;tis at contalin I'gn concen I’a]tll on§ Og am no

aci ds bel e dRYBHIAST diQNEPERABEOE fﬁ%;g%g %{sgg@ggf@ﬁwm 186s than 60°C

catechins being bitter/astrindgént co Accordingly, an
obj ect of (pkdirabiySPe0br 1e8¥)ESich @ikt LR th1@1 A QKinRdnfent AR tBX E4t&@Hin content of a
contai ning high concentration of flavor/nellow conponents and reduced
anmount s ofalify ddieesta@ypd dig estrotled PRI ¥pscifio chnges Blichedy thé baRlkgd tiad he
sanme. Anot her object of the present invention is to provide a bottled
t ea bevermgderitbdtoughklndadtsngmmofastand fl avor with reduced anounts of
astringent conponents and that can be sold in large quantities. MEANS
FOR SOLVI[ReD9HE urkemEran¢tbodszre disdosedwdriehoingolie exteactiom withehyyrae indirdat
to solve the probl ens descri bed abgve, and concl uded that catechins

m ti gat e 9renpnse sdelihaiderrxiaets onfgrexampliol entddtempure palisclppgspot-water

during extracti on using an enz also referred ta as "enzyne
ext 1 act | AT SHOGHO FEEreg i e bireetan T Upiised Diis Prs=SIRk Pues aAes
the T nvenyar Rl ReRt 8l hdm NG IE extraction of

[0010] Patent Literature 7 discloses detannin treatment of a tea extract and then a reaction

of the extract with glutaminase in order to increase the glutamic acid content in the tea extract.
[0011] Patent Literature 8 discloses an extract exhibiting superior relish produced by
extraction of sencha (green tea) in the presence of protopectinase and protease.  This

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



- 5 - tea |leaves after at least partial renoval of catechins |leads to
significantly high amno acid content in the resulting tea extract

W th reduced anounts of catechins. Furthernore, the inventors

di scovered that the tea extract had a novel conposition that differs
fromany known conposition, that is, a gonposition containing a total
amno acid content of 2.5 weight %or nbre (preferably, 5.0 weight %
or nore, nore preferably 7.0 weight %or nore) and a total content of
cat echi nsamino a6idg seueliag Hie rolishrof [teesamipp peifl e suppropses shesbiitesyaghingontdastd efsthe
nore preferably 10.0 weight %or |ess, nost preferably 8.0 weight %
or |ess),®*¥ick he basis of the solid content derived fromthe tea

| eaves i tea extract, and this extract exhibits, flavor/nmellow.
taste wi ﬁﬁé{}ﬁ B?afeﬂléf'ﬁ%fé'tuf‘? %a’é S“F&?P%ﬁ(gfﬁ%” iea cxlagqt that jspEoduegbhy iteection
confirnmed that the extract can q§ﬁused as a relish enh?ncer of, ..a

bever age. X[G0HE] MRETS 1 BERrEete O fY P Fgy NS ideirgfReseSRd fnpse gpd that &

enLor R gl NS Lo B TSI 00 RS Bl
f1avor. g it Qhtnath L LBkl sHERNRE 8 ALy b ow t emper at ur e

extract o eaves as a eani ne source ex resh

flavor/ mebhpyy tragherbhird MAREA6RE a RictHdardrasdiddn088En ﬂeﬁﬁ&ﬁc&a@@ cbf@ining a

extract exhibiting profound flavor can be produced by enz

extract i diigiaflbedr téacaimaad preffar&itlyosira@tfoniftet Pandl9ss dfiRa Rlavési@d a hot tea

| ow-tenperature extraction. As a result, the present invention had
been conpixet&grefatdtf] hidlhenpeenenextratvient i on relates to the foll owing
aspects. 1. A tea extract produced by putting tea |l eaves into

cont act Vi001#]a Is eflditont, repohnted eierted beyetagesadontainipg amimeracols aadextabitiog ds
is 2.5 weight %or nore (preferably 5.0 weight %or nore, nore

pr ef er ablrgduged bitksr/agitingenbiastgor By1 examgle; Retentdtitgratyre dg discloses of
catechins is 15.0 weight %.or |ess (preferably 13.5 weight % or |ess,
nor e pr efSémidfrpeniod teagontithing thginincand exhibitingyediced histey/agiringepplagta:  The
or less), on the bgﬁuﬁ of the solid content gerived tr@¥1theﬁ%gs

| eaves | riPPHicAnfs@isofizqloses a teapeverpge haxined,qafechin copteptiinthe range 8 n

t he prop i 0 he_ 1 heani to the am ng aci Ls 0. i ght. % aor
ror e ( of BB LSRR R Gant efdon faRGuAR B o mpgbolEl. S e
Aspect 2, i P i a | owtenperature extract
pr epar ed agyhgélﬁrt%é%@%&ngé&%’ga;dé%tﬁggr\%gg@%i ng a solvent at 40C or
ek éiﬁ@nttﬁﬁra‘?ﬂ% rl??%paf?és? YRex A atéﬁra@ﬁn%a&on}]ﬁbﬁcatfowt her
conprising an enzynme extraction of the tea | eaves.” 5. The tea extract
of Aspectngt,11\gesari n the enzynme is at | east one selected fromthe
group consisting of protease, cellulase, and pectinase. 6. The tea
extract of AspqPRitert Idterdure @) gapandie UnexamnydrBatemtApptication Riblienibyme
extract prepared by renoving at |east part of catechins fromthe tea
| eaves amdb.t6FHEI98hzyme-extracting the tea | eaves. 7. The tea extract
of any one of Aspects 1 to 6, wherein the tea extract has a Brix in
the range of 0.[Ratens Litgoaturg 3] fapanese Ratlert Nad598927any one of Aspects 1
to 3, wherein the tea extr%i is powder. 9. A bottled tea_ heverage
conpri si ng t he [FagptdiicratEe éPﬁFng‘e’E%m&Fﬂ/P Yt ‘epplisatinpdiubliqatiog g

10. A ne&gogoﬁﬁs ing a tea extract, conprising the steps of:

(1) reno ' ) st part of catechins fromtea | eaves; and

(2) enzyne-extr, ' I ' h t i:ns. are
Feroved 1o pr ogag diheltfe oEhon L BRI UEN ARBAR TR e
extract qﬁjﬁgggggglo, wherein the step of renoving the c, atechins

i ncludes "extracting the tea | eaves with an aqueous sol vent at 60C or
nore. 12. The ; [ : 4¥ﬁg : ein
the step of re %?ﬁgA?%gngggg%ﬁ?ﬁgﬁﬁﬁﬁﬁﬁgégp?ggatingﬁ?wé ?gg?ﬁ?eaves
W th aci dyo, 48-.11696p net hod of making a tea extract of any one of

{Patent Literature 7] Japanese Unexamined Patent Application Publication

No. 2005-124500



14. The method of making a tea extract of Aspect 13, wherein the
theanine is added as a | owtenperature extract prepared by extraction
of the tea leaves with a solvent at 40C or |less. 15. The nethod of
maki ng a tea extract of Aspect 14, wherein the tea | eaves from which
the catechins are renoved is the residue after the | owtenperature
extract is renoved. 16. A nethod of enri'ching the am no acid content,
conprising: renoving at least part of - 7 - catechins contained in

t he tea | eaves [Bettorldterdinredt) Jgpmesedineaamined Pafent AppliEatiexPutdicttion
prepared by enzyne extraction of tea | eaves. ADVANTAGES OF THE

| NVENTI ONN§. 48he tea extract of the present invention contains

hi gh concentrations of am no _acids being flavor/nellow conponents and
reduced anount ipétPn@df%PﬁeﬁéJﬁ@PPﬁ?ﬂﬁ@tnfgplysglzﬂsngent component s, and
t hus can enhan relish and avor/ nel | ow t e of food and drink
cont ai ni ng thec[&‘&méﬂcf’%‘te.wﬁ #Pﬁﬁ?sﬁpéﬁp%y?' 3%%37% esent invention

provi des a bottled te everage that is pre reg@/.adi .he. tea
xtract of the IbRERdAfrtiRy il Tapaneg UncfuBinERRupS Pruitionelicdinns
conpl ex f i ing flesh flavor and plenty of nmellow wth
noder at ed‘@@?@?ﬁ&@?. ngent taste. BRI EF DESCRI PTI ON OF THE DRAW NGS
[0021] Figure %pi - g ' . '

catechins and ilrﬁléh%ﬁé%? S iln 5&3@#?@3@%‘?@%?’% p\ﬂﬁ?iﬁ(ﬂ%ﬂé}ﬁ?gfeﬁg

wat er at K§Goppaetg he conditions of Reference Exanples (in the

drawi ng, "catechin" refers to "catechins"). BEST MODE FOR CARRYI NG
QUT THE IM¢EYDSINRE OF28HE (NeENTIONACT ) The tea extract of the
present invention contains high concentrations of am no aci ds being
f | avor / mefROBLEBISODD &R SORWEDr BY HEIDNVBNTIGN of cat echi ns bei ng
bitter/astringent conponents. The "tea extract"” referred to in the
speci fi cd001] rArdeesihet abave, eariduspirocesses foptenlmnepaes df btishin tegextgactseme
| eaves into contact with a solvent particul arlg/ an aqueous sol vent.

Al t hough knewnt el iplmevacthathe eprympsaskon prpteing and Hhers anteh deayecandins teaea
beverages w thout further processing, the_extract is generally, used
as a rel iS¥HaghkuiReEAseHe BUICARITatign Of amincrasky baing dglicipus compenenss indher
and tea beveraqes because it is an ﬁitr cli éal so referred Eo as tea
extract iFFEHE 18 SEAFIPRYPIPSAFLYEYHL at ‘?Wgs offtg3 gifacis PERACed Py thsPepspersses,
solid co tent f han Lﬂt%ta of ﬁelg tgye\éggﬁa?les. I/g tlgtla ase tpat tith(i.tea
ext ract ERE BrEOL AN Y HRAEHEEBN S Qi o AEHEB 28T NS E L act

i s gener i . Q. J % . . . extract
of the. prisedebiel iR rRHEe napalthinHich ofoAalbns 5Ptk sty | 2
extract %vﬂ?%eﬁmpm&&?gﬁﬂ' Rdudd08DintsRE ?z;t@éﬂiﬂ%%eﬂfg' Bjﬁér/arsﬁfngérf@d to
in the specification s a collective termof 19 - 8™ conpounds

i ncl udi ngogipghdtitne, |ysine, histidine, phenylalanine, tyrosine,

| euci ne, isol eucine, nethionine, valine, alanine, glycine, proline,
gl utam c [a0l6], Axeoidisly,ahiobjzot ofethe prepant inventiadi il fo proyidt apérrexiracldhialifing
and theanine, the total anount of the ami no acids neans the total

wei ght ofhigheweemaition ohBavnasnelosOaiponienss ambreduded aowounts of hittepastigrgent
invention (tea extract) is generally prepared by enzyne extraction of
t ea | eavE§mpppents gndm method pemaking fhersame:  Aoediereliedt af thepegsentiigvention is to
extraction of epz -cont ai ni tea.l eaves wth ap aqueous sol vent or
extract i dfodfe ¢ %‘ﬁg‘gé?ég‘&"%ﬂ&%ﬂg%xg%ﬁ :ﬁ’ﬁ"-fE‘HH’tvﬁﬁ"HT wyh aslvesst amapts eint .

[ 0025] As descr,i bed above, e tea extract of the present invention
o ohir actBRESE EoByoRRi AR hent Pt itk SrtiESac ds and educed
anount s Q=R K} s. More specifically, at a
proporti %E%%ﬁsﬁ%{l ca ggﬁ%nt of 15.0 weight % or |ess,

pr ef er abl . ' 9% o I i 04,0,
prefer 2Dl 3. S Al eSSl TR D SOEE B0 0 EH G ol £
derived fdQfuddmaniiCateeRay ftigatdlor fEcth®&Beof¥dnfi@fibn of435ihS ablls BPthelcSme

during extraction using an enzyme (also referred to as “enzyme extraction” throughout the

specification). Based on the conclusion, the inventors discovered that enzyme extraction of



-9- 1.5 weight %or nore to the solid content derived fromthe tea

| eaves, in the tea extract containing high content of theanine.

Al t hough commercially avail able purified theanine derived fromtea

| eaves may be used, addition of theanine as | owtenperature extract
of tea leaves inparts flesher flavor and plenty of nellowto the tea
extract due to incorporation of aroma cOnponents such as hexanal. The
| ow tenperature extract of the tea | eaves refers to a product of
ext ract i otsadfavesafter eblgest paitinhremovalgd eatgchinvlegdsie significaetlohigh emino doit
exanple, a green tea extract (lowtenperature extract) prepared by

i mer si oncosfengieibg resulingdea dragh with rdtiesd agtountsef gateghdnss Fpphermore, ‘the

filtrati f th | ut i 0027] As.d i bed ab ., t.he t
ext 1 ot oRvEErHREBERTE IR0 bA R el A3 e qomeod iy e iR ot kg

b d food d drink h . ff. Th f

RO MR R N e M e R et
p1our Db, § SO P! AT ORED 145k 5%
The tea eé&nﬁé?z?hf@it%éhﬁ}ﬁ o?gls]%ﬁfgé%ﬂ Y 6 el O ré?@r@bl?%.‘ﬁ%?éi%ﬁ%b?ﬁs??ﬂ’&é ages

as it is or after being i'nto appropriate conCentration, If
necessar Yprefetfbly $0.0R&Y Ak 906r LML RekctaBl 28 Y GRaMt 72arER), b 1R BRlsorale
mel | ow and profound flavors with reduced bitter/astringent taste,

| i ke hi ghsatidasatchederivsd fragithé fralleaves rthpra edirddy, sad tidaesnict angbigan be
dai |y consunmed by users. Exanples of the vessel include, but not
limted thavoRmEllbetthdte withowridtterfasttinpas tasend Asapesultpthelimgatrs ¢dodiz@ed that
Adj ust nent of pH of the tea beverage within the range of about 5.9 to
6. 3 can nthemktaach carhiee eded nia radish snhancéricdadea befvetape present i nvention
for long terns and effectively prevent browning. Use of protease in

t he prepal08t8lonAvt reshid obfirihaiingsstigation, Hepsessntinventusy baddjscoversd dhahi bi t
hi gh preservation stability (prevention of precipitation), (Mthod of
Maki ng Teaidﬁsanr%taredetemmedﬂﬁ@)%q%hwrﬁég thegeacxtiast ‘E‘/‘i?’#b&égﬁ%‘f‘? Phe

present | BYent Lot Rl plog. BLohcencent sallons of IS SeLdS and o
contains fh I?_ea@?soz}éea‘tﬂ}%{hﬁdeosﬂﬁx%e %Ql%ﬁfté fr%sh‘“t?a%i&%ﬁoﬂaﬁ% iﬂpmggérgl?d and
cat echi ns. or exanple, a tea extrac con I'ning g concentrati ons

of am no @iﬁhﬁa%tr?r%gg{ 88 Ga0a BIPKNitffin ﬁ?ﬁ?h@ﬁv&%‘%ﬁ gﬁ,ﬁﬂfd@% lﬁ{jen%mé)

a process that vol ves renoving catec y any k ans
(for exanplifactibesttd? r@fel Bt éaddthink bP Mededi@W¥ dIYRDBHALMpErafifd Edfctionhi A
contains high concentrations of amno acids, fromtea | eaves, b) a
process tkaillt, itaskisasinveitRndial Ge@y @aipléted | eaves in a sol ution
contai ning about 5 to about 50% preferably about 10 to about 30%
hydr ochl ofti0t9]acTle: mtseat inveitioneeiptes &t the dollombingiasp8AE) t o hydrol yze
proteins in the tea | eaves into am no acids, while catechins are
removed bl pteaekisiat produacd kicpwiting tealosmen injsr epntastwyith mosleenty wheseipdessiotal
a) is not efficient, whereas the tea extract prepared by process b),
aci d t r eaRRBPItIop PHaRING acidsds-p Bight Feon metei(picHgabAy e fiwaight To 0F mare, morg
| ar ge anoun f id, thereb ormation of a large anount sal,t
br o udh niferershs 70 dight F BEBAs T dis Gl BronPeioR G AR S {0 ielet % or
extract ( extr [ on | ut | f 8 t. LO S
bl e to HEERPAYY IR AR R oY b MaErad R B gt PR E R s
fromtea ér%f’c\ﬁﬁﬁ¥ 8.@%%}“%‘Dﬁﬂgsﬁ,r%t‘ﬁébﬁﬁs%fftﬂgsél Ceohfedt de?ﬁﬁ&&om%@i&'léh%s
hi gh concentrations of am no acids, was free from catechins and
foreign Cﬂgﬂ?ﬁﬁ@%ﬁm§PCh as salts originally not contained in the tea
| eaves, exnhibrted superior flavor. This process can enhance
ef fect of 2R &GI8t SNAHEA 1t RRelcRAKE Bropeitiond  HRAhGNIETE tHel BARGBEYS is
after partial renoval of catechins fromthe tea | eaves, resulting in
hi gh concentweadht 95 6r mbredpicfatilg 0dS wéiith % efmerg. anounts of catechins.
3. The tea extract of Aspect 2, wherein the theanine is added as a low-temperature extract

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



- 12 - filtrate through a filter (0.45 }tn). [0038] Exanples of
usabl e tea | eaves as raw material include unfernmented steaned teas
(green teas), such as sencha, bancha (coarse green tea), houjicha
(roasted green tea), gyokuro, kabusecha (dark grown tea), and tencha
(sweet tea); pot-roasted unfermented tegs such as ureshinocha,

aoyagi cha, and various Chinese teas; semfernented teas such as
houshu cha'fpouchong tea), tekkanon cha ETie Kuan_Yin tea), and

ool ong t e4: Therdga etraceoh g one a5AsReEH 1oie Spfuther cumprisiiganaeyae cxtstign of
green tea harvested in the Awa district in Japan), and Pu-er tea.
Among t hel® talgayedaves, preferred are unfermented teas (ryokucha) and

1 f ted t i dom tl t ed f |
S R E ST TN TN A A
f i i ft I t t t ti i
B TR TN

am no aci ¢Sy, ity Jgﬁ%@&w&% WheRGMNE ief?ﬂqﬁé’ex%%&t‘%g%?xgyﬂw cixf}rgcilttp%ared

step of renpbving cate of the present T'nventlion. I'm na

savi ng of 1 00 acl ' j f [

i ow of aut e st A A GG PR Ry e R e P FhAg o
i nvesti gafeh@dy. by the present inventors, the solid content of a

| owt enperature extract of green tea | eaves contained about 15 to 25
wei ght % garteabd edraanet ahy Oné of Aspicivali 1915 whein thoteaekilsct Ghdw Btigdimnge Garde
to 3.5 weight %theanine), as described bel ow. The proportion of

t heani ne of0.1 ke2@%i no aci ds was about 0.4 to 0.5 (refer to

Conpar ative Exanples Al and Al' and Exanples D1, D1', and El). In

addi ti on, 8+He tepditiacioefrang one of Asriegls-lttedpwhereinrtbe ter extaast isgfowgenen t ea

| eaves cont ai ned about 15 wei ght % catechins and 2.5 wei ght % am no
aci ds (i n®x8ptHgd leadbeyprpgiromprisiadhe t5a pxtragh aceordips i any ene pt Asrsgisi Ie 8.
in the am pno acidg was about 0.5 (refer ,to Exanple Bl). Furthernore,
the solidl &P@W@ﬁioﬁnakwsgﬂﬁeaweﬁa SOTPESREIEAEPS OF the residue of

| ow-tenperature_ extractiqon of green tea |eaves contained about 30 to
35 wei ght % cat@i?ﬁ“f?é“%ﬁcdg l?i’.shpa?too sagehing BHIP 168 SMRP i ds (i ncl udi ng
0 to 1.5 wei ght,9 nj f ' e i ] NO
aci ds was about(zg%yg%%mé&?%ﬁe -el{Bg{eg 1%&%%@@& }?)éh t%gggt?&h%ﬁsoé Eie)tr%%‘fﬁga
solid contepieif a8 nACi gty €at nent sol ution to renove catechins

cont ai ngdbagoat fg&wei g’ﬂ[ta % cat echi ns and about 3.5 weight % am no
aci ds (i ngl utheRktHodofMRAKIY a £ tREANbNRIpect T8 weRRPINE RP of etV hEe
in the amno - 13 - acids was about 0.4 (refer to Exanple d).
[0041] Theatéchislihcudbs BRI e ted Rhveaarwie 4n sguedlls saRentsdt B oPORESS
of renoval of the catechins is high-tenperature extraction of an
extract r¢3iThaeenealfiddeof rhaking ep exiadctioBAspert HE; twhereinothe gtep ofirdnesvingthe es
and renoval (disposal). The results further denonstrate that the

| ow t enpetaieahins ipsledes dreafing the tedl lgaves witheagfd.ne source that is to be
added to an _enzyne extract described bel ow because_ the .

| ow t enpet-htlibedcihadofapaking & Ka exrach pf anypredf Pepectolit taildsfurthergomprising
anounts of am nqg acids, especially theanine. (Second step :

Pr epar at i Bfi SEP %nzyne extract) The present invention involves
enzyne exifaction of. the tea | eaves fromwhich catechins are.renoved
" the {1 Paaning ihelhink Wt eyt ORRak R it Ridhers T o
eXtraCti08nM£hHﬁﬁHg?ﬂM%ﬂ#§ solvent of tea |leaves to which an enzyne
is added or extraction of tea eaves w th an aqueous solvent to which

an enzymeyi spaqglgchd &f%%%lgrmx eﬁ&zchPA%ggm YhefRR fhe Iﬂ?eta}?ﬁc TRIBA 2O

the ami no acids I n the extract can be For exanpl e, several

ani no aci ﬂﬁv—&ﬁ@@ra@ﬁe Bk P4ce peParc@ bR B¥rAE6n of Bk ltdh 185Rs Wit s6Rlehtdt BTG or less.
pecti nase, and protopectinase may be used al one or in conbination.

Among t hens. Theedeligdast thakirgpOoeh BLehct SRASecPIA ndidfen thE &ia 16R€9 FPMSERich the

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

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



sone enzyme. [0047] The tenperature of the enzyne extraction may be
appropriately selected in view of the optimal conditions for enzyne
to be used, and generally ranges from about 20 to about 50C,
preferably about 35 to about 45C. Enzyne extraction at a tenperature
llower than 20C | eads to poor extraction,efficiency, while enzyne
extraction at a tenperature higher than 50C may | ead to odd taste of
the extract. [0048] The enzyne extraction tinme may also be
appr opr i &eteelinyronginadi the tahisaveshgiose thesaryme Vctlraﬁécm #bdlee cptract pegpared
about 20 hours, pref erably about 5 to about 18 hours. A time shorter
than 0. 5DHEBFEGERTaEHORQf tFl§EYesi ci ent enzyme reaction. A time |onger

ext ract | O CANIEEROP 9 AVENEGS gbﬁaﬁéin;? Pect the tacte of the
49 '

o of or a9 708t ThE WA kRFas b W sori R Ly 0 SORE R EHY OERN SRl

2] USt 1 Y 6o i ARRATSA eod SR A B B e

reaction Zyne ex IS carrie

cireul at ic@nﬂgor[e%5§ﬂd thid & chincE PA¥RENd E%F&rin?éil’o“; H&e bERBH LADgSNSt em 1 S

heat ed at about 60 to about 121C for about 2 seconds to 20 seconds to

deacti VaE@ntﬁlhﬁlg)QHgﬁég%xtrMXt In palticufir, Hﬁ@f):%&é:@ﬂw%ﬂ@én pro@idéLAbadd REL
(enzyne extract) is imrediately cooled in order to prevent

det er i or Bkvepspeqhatiprepited B @ddiﬁ%ﬂhb&da%trﬁﬁ&)f@lﬂﬂr@&ht ifvehtion (G4 hdetatge
to any separation procedure such as centrifugal separation or
filtrati emnd thet exhitdtscemplea fiavesinclediag dlesk fievoeshd pletty of inelieweagittamygderated
Al ternatively, the extract may be condensed into concentrated

sol ut i onbittar/assringent tastey, the extract may be dried into a dry

subst ance ﬁgowder ed form. [0052] The resulting tea extract (enzyne
extract) F RESCTHPEION S BHEDRRAWINGSt ani no aci ds and Iow
concentrations_of catechi As describ el ow, accor

i nvest | gEQQ%E "f%lsargégﬂmcﬂ}qwéﬁ%#@ns xtragtion qfaﬁtﬁéwes qﬂﬁ ag{no acids

enzynme extract si due

d t f f,
(ren T ealti R SRRt Gt B wfc ol Pt ot B il L RGEEAE
t“4 bout 6.0 ht %
;%”ﬁéeaﬁ.%éﬁmﬁbaEﬁ&%"#ﬂ%g%%%ﬂ%ﬁ i hctateg/h?‘he}gn?lrjne) and about 7. 0
to 8.5 wy - ti /b f th
ag‘l no aci LFTQH{(%W e cat echl MEW% to O. 7r?rle19e$at o) ° ©

Conpar at | o@zﬁxg‘weﬁﬁacﬁ and A2"). The solid content in an enzyne
extract prepar by enzyme extraction of an extraction residue (tea

| eaves) of hi githé eapLEat of fe Ei@tsémﬁueaﬂmoémgm@mgh e6ndeRiBMREs bDarkBBRYIdS
part of catechins contains about 11 weight % amno acids (including
0. 2 wei gheingdlaheAnélvs) comtyrbnnts andrediideddmoansalficaschifdteimgebited Atringent
ratio (a/b) of the amno acids (a) to the catechins (b) is 15.8
(refer teomEpenepise BhY ‘teFextractiminmed ta nghe specidicatdon reptesénts aicadenf puteact
extract prepared by enzyne extraction of an extraction residue (tea

| eaves) BfePated hytbélﬁﬁégéftadweéWQ gentachwitha S&chkmqﬂa@ﬂquyrﬁnraegmﬁéolaﬁnt
Iowterrpz“gture extractio 0 renove part,

cat echi h Bvﬁ*h%gcaaﬂzsaa@ O?ths b YATIon S8 Hobsgh s b MR et a Ut furter
(i ncl udl g%c%%%t&g ex ra rtall%0 %c@l rQles)h aﬂgnc%r§ Bem d:%e%\?(} %EEI a(y

catechin S A

cat echi nﬁrn(dﬁguch%F ;lvé%r tau())d l]eg bgvérgég %Ecah& mxﬁ‘ﬁ ?%so l%%erregqg ds Eg)extrzic? in

addi tion e Sso cont yne ext 7 act prepa

extracti gp ¢ gfscﬁl&ﬁmh)e@gﬁmﬁggﬁa% &E)uﬁ%tes%mabssoi’iﬂgoﬁt?ﬁfﬁ}éﬁﬂg&yof@&i d

treat nent contal ns a % am no aci ing O

wei ght % §.neh 1RO ehsa At the fedl bR BR thIprERhERDEM RN id) hﬁu& Qh&EhﬁbPﬂle
ratio (al/b) the am no acids (a) to the catechins (b) 1.6 (refer

to Exanp bﬂra@e}s geh&8f3in tho em@e bEBHt 6.1 4L ABYLS LOBL e ThO Bk ekﬁ'zﬁzt BD#EY Peesent

invention may be powder prepared from the liquid tea extract by any common procedure.

[0023] The “amino acids” referred to in the specification is a collective term of 19




The present invention further provides a tea extract that can be
produced by m xing theanine to the tea extract (enzyne extract)
prepared by the enzyne extraction descri bed above and exhibits
enriched fresh flavor, in addition to nellow, profound flavor. The
theanine is preferably added such that_ghe theanine content in the
tea extract containing high concentration of theanine is 0.1 weight %

amount - oreDRRtitnudiag axstin Dsing Bsdig PheRudenus srRune desiis splasge
cdded e b B A &ﬁfm@@%ﬂ% A R e

%?Ler ab ltérpg)Pe? g%lﬁte %?dgﬁeagﬂ{e %he %Eleanpndéjr%egf t%? Ln%(un% a% dgre n{;ﬂ%?g t % @al weight
Xﬁ;g?ﬁe?ﬁ?ﬁhﬁ%&%‘% i‘@?%i? Lhdf Fom puri ??EEVS?OLL? < 1 sol S?ehe?rvﬁfn tea

| eaves, ¢qooxgntrhatdxRAQGE ﬁ{cﬁ)n@aﬁtr i80dntiod €a EﬂFﬂEBHE gﬁleka\ﬂy%‘fé}ia}éam&nzyme

povvdered t heani ne and |iquid theanine. Since the | owtenperature
extract e@ktrictianlof e4@eaves Nt Etietsrni hRyfi0 B tibR hsed hedeid BRRAMoNR trA&ion of
described in the first step, the lowtenperature extract of the tea

| eaves neyzyme-ashisidingseadeivee anithra agoeous Solvéds @r ettrdction bbrea leavgzeridi af e
extract of the tea | eaves |eads to addition of aroma conmponents such
as hexanahzymesaitaining agweoos eglvéndn of fresh flavor and plenty of
mellow taste. The | owtenperature extract of the tea | eaves will now
be descril@&§]i Asfdgsarived albeathk tea[easjof heanscatsinugntion ihtharactesizedby high
as raw material for a Iovv-tenperature extract of the tea | eaves

i ncl ude GARSAHRYANS @f pREY acilsapd T@(déﬁ"éj) am@@éﬁpfé%ﬁes@ﬁelnaem SYRPAENISe 0 M 5e

o onn ¢ capéeitiaf {%Eipaépo?@%i&theg Lo perd Elﬁﬁ i Srlere e RN
as ureshlﬁ cha |c a, an

semi f er mé e\&mglg 8?1 mire Hrcf’g%rﬁlﬂy &ﬁg v(e%ﬂf lﬁsst‘ 8’&‘3 I,nofttﬂr%?éhb'n cha
(Ti e Kuag o, gfnta}%)or 120 e Eéﬂﬂﬁc ﬁ:ﬂt d@rmfjff%%@ﬁ%qeﬁx%? ?h S{le éztt}?mfa‘ﬁé%rs

t ea, awabanc coar Se green arves rnc

Japan), ag4of; fécﬁfltta_%trn%gﬂrl%té haq&di&an,! a?@)ﬁﬁﬁ)ort%q;f%t et%néﬁ?of ammo acids

unfermented teas and fernented teas are pre om nant

eval uat eqo B¢ sbli@vahpdivhi dbAvE@EbM. the feadchied bONS wugﬁt %fortlﬁtﬁe,%ﬁ%rabga

| eaves as that used in the enzyne extract is preferred in view of
relish. [SADG&EhiPber e, infotp predéralble 7edawvEight % @amobes; i the péd extrabiyhaving such a
extraction of one of the tea | eaves with a solvent at |ow

t enper at eatechiil hentbxtyshe ¢sapairattexkibhie flevar/medfoertsste.0 Siboathe Gateatradyofithe
40C, preferably about 10 to about 30C. The |owtenperature extraction
can sel eprasentlipveation edrtains bigh phsodyte cordent of hmiste acidswod highmgletiestontent of

i ncludi ng aroma, conponents such as hexanal. As descri bed above,

t heani ne 219 23495JA Gateeiing sameparedde conyeational igmstamnbsverages (injparticulg, tea

h d I 057
extract | G etaeS CARRNRE e et S of the B inh BUETIGH <SavissbReeE Iay i fmefiow
restrict m{% wﬁoql[mc%saggjblﬁgr?a@tr&%emqastts include distilled water,

dem neralized Foniz8d al kal i ne wat er, ocean deep

water, g@ 2 9/% a:rdéé%tﬁ]cﬁ{ a té&%ﬁl %Bﬁt’aﬁl@n(%‘g@ﬁ gﬁ coxﬁé’rﬂro?ﬁ{eﬁﬂﬁé’bfse Fn%@‘b?kli(ﬂﬂ%

(10t09 vvater C ni ng 1 norganic

them pr @f@bamlyofuﬁe@qmart@tmea%mwf tﬁa&céﬁt RRERRR e‘ﬁﬁibﬁ& enHahcd dSh
such as calciumor iron ions are dissolved in water, they conbine

Wi th t anfiatortif @déiibhi &Clavef/nicewitate. | Q&&i@fabt;@tlﬁ&ﬂ@hﬁie@s AdtRAlstdN t8at the
substances or to change the color of the extract. [0058] The anopunt
of the exlidanint icogestab erimihoadids inskelted epieant & Mhwelpht tygren®t, hée t ea

| eaves used, the type of the extracting solvent, the extraction

t enper at preferablyd. eseipktdo pr Altemetiveady, theanipe iepaferati haddedwusit thatshe n t he

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

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



[ 0065] The amino acid content in the mxed tea extract is 160 ng or
nore, preferably 180 ng or nore, nore preferably 200 ng or nore for

10 g of tea | eaves, and 2.5 weight %or nore, preferably 5.0 weight %
or nore, nost preferably 7.0 weight % of the total soluble solid
content derived fromtea |eaves ([g] =.atal weight of extract

[g] xBrix [9%4/100). The theanine content is 10 ng or nore, preferably

and 0. 3 wegrieo P RardS el 2anr SRCRERmIEE uf Beveppube fgegfia™

e oo BB oS B T BoREPLHAL NS e SBl i Beanir o
t t d i B . - - I

Loy xeri x FIBE7 Tob] CANGEEsToRYesel dion'iianing plog RSBk P bl bFEL

cat echi nsleh%stiﬂﬁaﬁse@esﬁ&t fidek aﬁdspl&_gg) ofFheRbw kSR teaddxBh&! RRkY infBPofBioR bf

| ess for 10 g of tea leaves, and 15 15.0 weight %or |ess, préeferably

13.5 wei gﬂbm%c@fnpbﬁﬁﬁs sulR aehddagdler Thé Wowl RnipeitBirg Bkirdé 6f tht &adeavePsefers to
preferably 8.0 weight %or |ess of the total soluble solid content
derived fi prodi@af lee@ativon Of ¢h leavbOlah aneqi@gbits sl veaxitrd@CC of G Bor ekample, a
[94/100). As described below, the results of the study by the present
i nvent or sgdeaneaskitat dswtthmpematureextmct) pagphred by pauredsidyoffgrzémiga hvasrwith
enzyme extract with a |lowtenperature extract of tea | eaves contains
am no aci wstei a 49°€ or kdss ambliltration ofxhg selefight % or nore of the solid
content fromtea | eaves and exhibits nellow, profound flavor taste.
Anong t eal08%Tk ad$ desenbrdabavadhalics Bxteashelthe peeserd Hyepioeands used #awan

extract havin catechin content (tatal content of_catechins

exceedi ngmiig.rlgl ﬂ%ki%ﬁi‘?"‘%‘@i‘ i agﬁ fﬂaﬂfﬁgﬁ%@ﬁ svest sk ¢ gl exfl)ae&Oé the
(refer to Conparative JAL) . h ver n extract ving .

Cat echi n_BSTILAY eBons WS e fshy e el nd Biist e redieed
(total a ' ' L edi . i 9 i b
S TR R A R e S R
C3), inp ' ' - T ' 7

oot o BIBAE iR B RGE 8y DAL AR Bl b Blgtl ) o g
and E4) ,baﬁ%mnéd €0 SppreptiafconBertfitibR, ifkdclssagNt Rt t@fbePerlgd@intiited’® a
or less exhibits slight bitter/astringent taste regardl ess of a | ow
cat echi n egpdl erkibité pléhty &f weillghtandpifohistavorsel @ retl dcddbittgr)aetsinZeht daatt,
D4). [0067] The resulting tea extract may be m xed with any additive,
i f necesshkehiglizcheptee sxtadfet deltistprapasedibya taglpotand oarbbedalyi consumekddsyl users.

t hereof, pH nodifiers, aroma chem cals, and col oring agents. [0068]
The tea ektamples ofithe besseluiigledst but nobliswitgd toe BET dwottles, qans) detllgs.cind paperas
centrifugal separation or filtration to enhance the clearness of the
extract, packegssessary. Alternatively, the extract may be condensed

|0 coneRILLR £, SouLhen, Fudiiad Luio o A1), subsiance, faowier ol
concent r b PO bR RUARERI<prvaLra® BT H RGOl Rt B
low-te ”pe%l‘g@%ﬂi ﬁro%%éf/ F%s%fof?g&eésg e Pg:?g%ﬁan Fﬁrﬁc %ﬁ){n?ecéxtraét WS tea

pr epar ed reeze- i t concent solutron’into powder and

then di ssglilgs fohanROMEST pQrilied rstaﬁflféf’fﬁr%ﬁ?&%ﬁﬁ&ﬁpi%fohﬁﬁ )

exhi bited satisfactory relish. EXAMPLES [[0069] The present” invention

wi Il now be desgudiherofiMaltibg rB£Ex@Rbai | by way of Exanples, but
should not be Iimted to these Exanples. In the foll ow ng Exanpl es

(i ncludi ng Ref eTienfé&héX anmhldag ateh aaRf el preseiidiavgntion conthihgtiigles of
roasted tea | eaves (denoted by "noderately roasted” or "weakly

roast ed" ) comeergratisesiof dRehe aedcandbeingiree fiom catechins iMpddimited, gs fong g$ the tea
green tea |l eaves (10 g) were placed into a colum extractor, and 100
nL of dei oriagemnteatsehe aboveSiiEnimscdspaeific contamts hbarhimp acids ahdcatochimact bor

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

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



Det ect or:
G adi ent
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W 275 nm Vol une injected: 20 gL Flowrate: 1 niL/mn.
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means (for example, resin adsorption) from a low-temperature extract, which contains high
concentrations of amino acids, from tea leaves, b) a process that involves immersing green
tea leaves in a solution containing about 5 to about 50%, preferably about 10 to about 30%
hydrochloric acid at a high temperature (about 80°C) to hydrolyze proteins in the tea leaves
into amino acids, while catechins are removed by precipitation (acid treatment process).
However, process a} is not efficient, whereas the tea extract prepared by process b), acid
treatment process, requires a neutralizing agent to neutralize a large amount of acid, thereby
formation of a large amount of salt precluding flavor. The present inventors have found that
the tea extract (enzyme extraction solution) of the present invention was able to be readily
prepared by at least partially removing catechins from tea leaves, and then enzyme-extracting
the tea leaves, contained high concentrations of amino acids, was free from catechins and
foreign components such as salts originally not contained in the tea leaves, and exhibited
superior flavor. This process can enhance effect of the enzyme on the tea leaves during the
enzyme treatment after partial removal of catechins from the tea leaves, resulting in high
concentrations of amino acids with reduced amounts of catechins.
[0030] The present inventors have also discovered that mixing of the enzyme extract
described above with theanine that is separately prepared, in particular, a low-temperature
extract of tea leaves provides a tea extract exhibiting mellow/profound flavor, reduced
bitter/astringent taste, and flesh flavor.
[0031] In the present invention, the step of removing catechins from tea leaves, the step of
preparing an enzyme extract from the tea leaves, and the step of preparing a low-temperature
extract, if necessary, can be continuously performed in a single extractor, and each step will
now be described in detail.

(First step: Removal of catechins)

As described above, the first feature of the method of making the tea extract of the
present invention is removal of catechins from tea leaves. The term “catechins” in the
specification indicates a collective term including catechin, epicatechin, gallocatechin,

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



0 St andard substances: catechin, epicatechin, gallocatechin,
epi gal | ocatechin, catechin gallate, epicatechin gallate,

gal | ocatechin gallate, and epigallocatechin gallate (Kurita

Hi gh-Purity Reagents) Am no acids were al so determ ned by HPLC under
the follow ng conditions. (Conditions ofi HPLC) HPLC units: Waters

Am no Acid Anal yzer 2695 Colum: AccQ Tag colum (3.9 mm by 150 mm)
Col um tenperature: 40C Mobil e phase A: AccQ TagA (pH 5.8) Mobile
phase B: eieallopatehin gallgbhi | e phase C water/nethanol = 9/1 Detector:
EX 250 nm EM 395 nm G%i{n 100 Vol une injected: 5 AL G adient program
Time (ni r{POﬁ]Ov(fup)élpgth() lya,t,pmre%@\va/g lggst parh of1qg¢sching can be employed without

limitation in order to remove catechins from the tea leaves. For example, an aqueous
solvent is brought into contact with tea leaves to produce a tea leaf extract, and the extract is
removed (discarded). Since catechins can be readily extracted at high temperatures, it is
preferred that tea leaves are brought into contact with a solvent (preferably water) at a high
temperature (preferably 60°C or more) to yield a hot extract and the hot extract is removed
(discarded).

[0033] Another method of efficiently removing only catechins is use of adsorbable resin,
for example, contact with an adsorbable resin at a high temperature (preferably 60°C or
more) as is disclosed in, for example, WO2005/077384. Since catechins are selectively
removed and other tea-derived components such as flavor components are contained in the
extract, the extract can be used as an extraction solvent in the next enzyme extraction step.
Catechins in the tea leaves can also be selectively removed by other known processes using
acids, alkaline solutions, or organic solvents. For example, tea leaves are immersed in
hydrochloric acid with a concentration of about 0.05 to about 5 weight %, preferably about
0.1 to about 2 weight % (acid solution) (pH: about 1 to 4} at a high temperature (about 80°C)
to remove catechins by precipitation, thereby an acid solution is obtained.

[0034] In view of workability and relish derived from original components of the tea leaves,
high-temperature extraction and discard of the extract are preferred.

[0035] The usable solvents for high-temperature extraction may be any aqueous solvent,
such as distilled water, deionized water, and hydroalcoholic solutions. In view of the
boiling point of alcohol, use of distilled water or deionized water is preferred.

[0036] The partial removal of catechins from the tea leaves can be determined by
measurement of the concentration of the catechins in the high-temperature extract or the acid
treatment solution in the step of removing the catechins.

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

example, separation analysis such as high-performance liquid chromatography (HPLC) of the
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filtrate through a filter (0.45 um).

[0038] Examples of usable tea leaves as raw material include unfermented steamed teas
(green teas), such as sencha, bancha (coarse green tea), houjicha (roasted green tea), gyokuro,
kabusecha (dark grown tea), and tencha (sweet tea); pot-roasted unfermented teas such as
ureshinocha, aoyagicha, and various Chinese teas; semifermented teas such as houshu cha
(pouchong tea), tekkanon cha (Tie Kuan Yin tea), and oolong tea; and fermented teas such as
black tea, awabancha (coarse green tea harvested in the Awa district in Japan), and Pu-er tea.
Among these tea leaves, preferred are unfermented teas (ryokucha) and semifermented teas
which are predominantly evaluated by flavor/mellow taste.

[0039] Although new tealeaves can be used as raw tea leaves, use of extraction residue
after low-temperature extraction is preferred as described below in the economical view point
because amino acids may also be removed in addition to catechins during the step of
removing catechins of the present invention. Preliminary saving of amino acids that can be
readily extracted is preferred in view of amino acid yield.

[0040] According to the results of investigation by the present inventors, the solid content
of a low-temperature extract of green tea leaves contained about 15 to 25 weight % catechins
and 1.0 to 7.0 weight % amino acids (including 0.4 to 3.5 weight % theanine), as described
below. The proportion of theanine in the amino acids was about 0.4 to 0.5 (refer to
Comparative Examples Al and A1’ and Examples D1, D1’, and E1). In addition, the solid
content of high-temperature extract of green tea leaves contained about 15 weight %
catechins and 2.5 weight % amino acids (including 1.5 weight % theanine). The proportion
of theanine in the amino acids was about 0.5 (refer to Example B1). Furthermore, the solid
content in a high-temperature extract of the residue of low-temperature extraction of green
tea leaves contained about 30 to 35 weight % catechins and 0.4 to 2.0 weight % amino acids
(including O to 1.5 weight % theanine). The proportion of theanine in the amino acids was
about 0 to 0.6 (refer to Examples D2, D2’, and E2). The solid content in an acid treatment
solution to remove catechins contained about 10 weight % catechins and about 3.5 weight %

amino acids (including 1.5 weight % theanine). The proportion of theanine in the amino
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acids was about 0.4 (refer to Example C1).

[0041] The results demonstrate that an efficient and simple process of removal of the
catechins is high-temperature extraction of an extract residue after low-temperature
extraction of green tea leaves and removal (disposal). The results further demonstrate that
the low-temperature extract is used as a theanine source that is to be added to an enzyme
extract described below because the low-temperature extract of the green tea leaves contains
large amounts of amino acids, especially theanine.

(Second step: Preparation of enzyme extract)

The present invention involves enzyme extraction of the tea leaves from which
catechins are removed in the first step. The enzyme extract in the specification refers to
extraction with an aqueous solvent of tea leaves to which an enzyme is added or extraction of
tea eaves with an aqueous solvent to which an enzyme is added.

[0042] Any enzyme that can enrich the amount of the amino acids in the extract can be used.
For example, several amino acids such as protease, a-amylase, cellulase, hemicellulase,
pectinase, and protopectinase may be used alone or in combination. Among them, preferred
is combined use of protease that decomposes insoluble proteins in tea leaves into soluble
low-molecular peptides and amino acids and cellulase or pectinase that decomposes fiber in
the tea leaves to liberate proteins present in the tea leaves in order to enhance extraction
efficiency on the amino acids, in view of extraction efficiency of amino acids.

[0043] The celiulase herein refers to an enzyme that hydrolyzes the B-1,4-glycoside bond of
the cellulose to generate cellobiose. Any cellulase that can be used in food may be used
without restriction regardless of its source and purity. Examples of commercially available
cellulases include Cellulosine T2, Cellulosine AC40, and Cellulosine AL (available from
Hankyu Kyoei Bussan Kabushiki Kaisha); cellulase “Onozuka” 38 (Yakult Pharmaceutical
Industry Co., Ltd.}; and cellulase T “Amano” 4 and cellulase A “Amano” 3 (Amano Enzyme
Inc.).

[0044] The pectinase (also referred to as pectin depolymerase or polygalactouronidase)

herein refers to an enzyme that hydrolyze the «-1,4-glycoside bond of polygalacturonic acid
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some enzyme.
[0047] The temperature of the enzyme extraction may be appropriately selected in view of
the optimal conditions for enzyme to be used, and generally ranges from about 20 to about
50°C, preferably about 35 to about 45°C.  Enzyme extraction at a temperature lower than
20°C leads to poor extraction efficiency, while enzyme extraction at a temperature higher
than 50°C may lead to odd taste of the extract.

(0048] The enzyme extraction time may also be appropriately determined, and ranges
generally from about 0.5 to about 20 hours, preferably about 5 to about 18 hours. A time
shorter than 0.5 hours may cause insufficient enzyme reaction. A time longer than 20 hours
leads to an economical disadvantage due to saturated extraction efficiency of amino acids and
may affect the taste of the extract in some enzyme.

[0049] The pH during the enzyme extraction is preferably set at the optimum PH for the
enzyme to be used, and a pH adjuster may be used, if necessary.

[0050] Preferably, the enzyme reaction (enzyme extraction) is carried out with stirring or
circulation,

[0051] After the enzyme reaction, the reaction system is heated at about 60 to about 121°C
for about 2 seconds to 20 seconds to deactivate the enzymie. Next, it is preferred that the tea
extract (enzyme extract) is immediately cooled in order to prevent deterioration of relish.
The resulting tea extract may be subjected to any separation procedure such as centrifugal
separation or filtration to enhance the cleamness of the extract, if necessary. Alternatively,
the extract may be condensed into concentrated solution. Alternatively, the extract may be
dried into a dry substance (powdered form).

[0052] The resulting tea extract (enzyme extract) contains high concentrations of amino
acids and low concentrations of catechins. As described below, according to investigation
by the present inventors, the solid content in an enzyme extract prepared by enzyme
extraction of an extract residue (tea leaves) of low-temperature extraction of green tea leaves
to remove part of catechins contains about 4.0 to about 6.0 weight % amino acids (including

0.05 to 0.3 weight % theanine) and about 7.0 to 8.5 weight % catechins. The calculated
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ratio (a/b) of the amino acids (a) to the catechins (b) is 0.6 to 0.7 (refer to Comparative
Examples A2 and A2’). The solid content in an enzyme extract prepared by enzyme
extraction of an extraction residue (tea leaves) of high-temperature extraction of green tea
leaves to remove part of catechins contains about 11 weight % amino acids (including

0.2 weight % theanine) and 0.7 weight % catechins. The calculated ratio (a/b) of the amino
acids (a) to the catechins (b) is 15.8 (refer to Example B2).  Furthermore, the solid content
In an enzyme extract prepared by enzyme extraction of an extraction residue (tea leaves) of
high-temperature extraction of an extraction residue of low-temperature extraction of green
tea leaves to remove part of catechins contains about 7.5 to about 11.5 weight % amino acids
(including 0.03 to 0.7 weight % theanine) and 0.5 to 6.0 weight % catechins. The calculated
ratio (a/b) of the amino acids (a) to the catechins (b) is 1.0 to 16.0 (refer to Examples D3, D3,
and E3). In addition, the solid content in an enzyme extract prepared by cniyme extraction
of tea leaves from which catechins are removed by acid treatment contains about

12.5 weight % amino acids (including 0.3 weight % theanine) and about 8.0 weight %
catechins, The calculated ratio (a/b) of the amino acids (a) to the catechins (b) is 1.6 (refer
to Example C2).

[0053] These results demonstrate that the enzyme extraction after high-temperature
extraction or acid treatment of green tea leaves for removing catechins produces enzyme
extract containing high concentrations of amino acids and low concentrations of catechins.

In view of these results with the results of the first step, enzyme extraction using tea leaves
from which catechins are effectively removed produces tea extract (enzyme extract)
containing high concentrations of amino acids and low concentrations of catechins. Itis
believed that the reaction of removal of catechins in the tea leaves leads to an enhancement in
the reaction or effects of enzyme.

[0054] The amino acid content and the catechin content in the enzyme extract in the second
step may be appropriately determined based on the specification of the required tea extract.
In general, at a fotal amino acid content in the solid content of 2.5 weight %, preferably

7.0 weight % or more, the resulting tea extract exhibits flavor/mellow taste. In addition, at a
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The present invention further provides a tea extract that can be produced by mixing
theanine to the tea extract (enzyme extract) prepared by the enzyme extraction described
above and exhibits enriched fresh flavor, in addition to mellow, profound flavor. The
theanine is preferably added such that the theanine content in the tea extract containing high
concentration of theanine is 0.1 weight % or more, preferably 0.15 weight % or more relative
to the total amount of the amino acids. Alternatively, the theanine is preferably added such
that the proportion of the theanine in the tea extract containing high concentration of theanine
is 0.3 weight % or more, preferably 0.6 weight % or more, more preferably 0.8 weight % or
more, more preferably 1.0 weight % or more, most preferably 1.5 weight % or more to the
solid content derived from the tea leaves. Any theanine may be selected from purified
products isolated from tea leaves, concentrated products thereof, and commercially available
powdered theanine and liquid theanine. Since the low-temperature extract of tea leaves
contains high concentration of theanine as described in the first step, the low-temperature
extract of the tea leaves may be added as a theanine source. Use of the low-temperature
extract of the tea leaves leads to addition of aroma components such as hexanal, resulting in
creation of fresh flavor and plenty of mellow taste. The low-temperature extract of the tea
leaves will now be described in further detail.

[0055] Examples of usable tea leaves as raw material for a low-temperature extract of the
tea leaves include unfermented teas (green teas), such as sencha, bancha (coarse green tea),
houjicha (roasted green tea), gyokuro, kabusecha {dark grown tea), and tencha (sweet tea);

pot-roasted unfermented teas such as ureshinocha, aoyagicha, and various Chinese teas;
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[0056] The low-temperature extract can be prepared by extraction of one of the tea leaves
with a solvent at low temperature, The low temperature herein refers to about 0 to about
40°C, preferably about 10 to about 30°C. The low-temperature extraction can selectively
and efficiently extracts flesh flavor components including aroma components such as hexanal.
As described above, theanine corresponds to this fresh flavor components, that is, the
theanine is a component extracted at low temperature.

[0057] Any extracting solvent that is used in food industry can be used without restriction.
Examples of such solvents include distilled water, demineralized water, tap water, ionized
alkaline water, ocean deep water, deionized water, deoxygenated water, hydroalcoholic
solutions (10 to 90 v/v% alcohol), and water containing inorganic salts, Among them,
preferably used are pure water and deionized water.  If ions such as calcium or iron ions are
dissolved in water, they combine with tannin the extract of the tea leaves to generate
insoluble substances or to change the color of the extract,

[0058] The amount of the extracting solvent to be used depends on the type of the tea leaves
used, the type of the extracting solvent, the extraction temperature, and desired preference.
In general, the amount is in the range of 5 to 50 parts by weight for one part by weight of tea
leaves.

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

30 minutes, more preferably 10 to 20 minutes. The investigation by the present inventors
confirmed that low-temperature extraction results in rapider leaching of amino acids than
catechins, in more detail, entire extraction of amino acids for about 10 minutes in an

extraction process using deionized water (25°C) that is ten times the weight of the tea leaves
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and an increase in proportion of catechins after the entire extraction of the amino acids.
Accordingly, it is most preferred that the extraction is finished immediately after the amino
acids are completely extracted. Entire extraction of the amino acids can be determined by
the time at which leaching of amino acids is no longer observed in the measurement of the
amino acid content in the extract at regular time intervals by HPLC or any other means (refer
to Reference Example 1).
[0060] Any known extraction process may be used without restriction for the low-
temperature extraction of the present invention. For example, tea leaves and a solvent are
placed into a tank, followed by extraction, and the extract is separated from the tea leaves
through a sieve, by optional centrifugal separation or filtration, to recover extract (also
referred to as kneader extraction). Alternatively, extraction is carried out by allowing a
solvent to flow through tea leaves (flow extraction). In view of extraction efficiency, the
flow extraction is preferred. Any flow extraction process, such as so-called drip extraction
by shower flow-down and column extraction can be used without restriction. In the column
extraction, an up-flow process in which liquid is allowed to flow from the bottom to the top is
preferred due to high extraction efficiency and less mesh clogging. In this process, tea
leaves are generally placed on a metal mesh.  Any other material that can support tea leaves
and separate extract from the lea leaves, for example, cloth or paper may also be used instead
of the metal mesh. During the extraction, the extractor is hermetically sealed for extraction
under pressure. Any additive such as antioxidant may be added.
[0061] The resuiting low-temperature extract may optionally be subjected to any separation
operation, for example, centrifugal separation or filtration in order to improve cleamess. In
addition, the extract may be condensed into a concentrated solution.
[0062] The resulting low-temperature extract contains a large amount of theanine, which is
a fresh flavor component among amino acids. A higher theanine content is preferred. The
extraction is preferably carried out such that the amount of the extracted theanine is 10 mg or
more, preferably 15 mg or, more preferably 20 mg or more for 10 g of tea leaves.

Furthermore, the extraction is preferably carried out such that the amount of the extracted
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[0063] In the present invention, mixing of the enzyme extract with the low-temperature
extract can provide a tea extract exhibiting superior flavor, as described above. For details,
mixing of the enzyme extract, which contains high concentrations of amino acids and
exhibits mellow and profc;und flavor, with the low-temperature extract, which contains a
large amount of theanine being a fresh flavor component, can provide a tea extract that
exhibits flesh and profound flavor with mellow.

[0064] These extracts may be blended in any proportion without restriction, depending on
desired preference, such that the theanine content in the resulting tea extract containing high
concentration of theanine is 0.1 weight % or more, preferably 0.15 weight % or more of the
total amount of amino acids, or such that the theanine content is 0.3 weight % or more,
preferably 0.6 weight % or more, more preferably 0.8 weight % or more, more preferably

1.0 weight % or more, most preferably 1.5 weight % or more of the soled content derived
from tea leaves in the tea extract containing high concentration of theanine. Preferably, the
total amount of low-temperature extract is used in order to secure the effective components in
the tealeaves. In such a case, the volume ratio of the enzyme extract to the low-temperature
extract is generally about 1:0.1 to 15, preferably about 1:2 to 10.

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

180 mg or more, more preferably 200 mg or more for 10 g of tea leaves, and 2.5 weight % or
more, preferably 5.0 weight % or more, most preferably 7.0 weight % of the total soluble
solid content derived from tea leaves ([g] = total weight of extract [g]xBrix [%)/100). The
theanine content is 10 mg or more, preferably 15 mg or more, more preferably 20 mg or more
for 10 g of tea leaves, and 0.3 weight % or more, preferably 0.6 weight % or more, more
preferably 0.8 weight % or more; more preferably 1.0 weight % or more, most preferably

1.5 weight % or more of the total soluble solid content derived from tea leaves ([g] = total
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Sol ubl e §Qind1eCRM MR HApR @B, ifi paftich1a8xtracts having an amino acid content of

7.0 weight % or more exhibit profound flavor taste (refer to Examples D4’ and E4) , and
extracts having an amino acid content of 5.0 weight % or less exhibits slight bitter/astringent
taste regardless of a low catechin content of 15.0 weight % or less (refer to Examples B3 and
D4).

[0067] The resulting tea extract may be mixed with any additive, if necessary. Examples
of additives include ascorbic acid and salts thereof, pH modifiers, aroma chemicals, and
coloring agents.

[0068] The tea extract may be subjected to any separation procedure such as centrifugal
separation or filtration to enhance the cleamess of the extract, if necessary. Alternatively,
the extract may be condensed into concentrated solution or dried into a dry substance
(powdered form), The present inventors confirmed that a concentrated solution that was
prepared by condensing a tea extract containing high concentration of theanine prepared by

mixing an enzyme extract with a low-temperature extract of tea leaves, and a tea extract
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prepared by freeze-drying the concentrated solution into powder and then dissolving the
powder to water (from-concentrate extract) exhibited satisfactory relish.
EXAMPLES
[0069] The present invention will now be described in further detail by way of Examples,
but should not be limited to these Examples. In the following Examples (including
Reference Examples and Comparative Examples), two types of roasted tea leaves (denoted
by “moderately roasted” or “weakly roasted”) were used.
Reference Example 1
Moderately roasted green tea leaves (10 g) were placed into a column extractor, and
100 mL of deionized water at 25°C was added from the top of the extractor to immerse the
green tea leaves. Deionized water at 25°C was continuously fed at a flow rate of 50 mL/min
for 20 minutes, while the solution continuously discharged from the bottom was sampled
every two minutes. The catechin and amino acid contents of the sampled solutions were
determined.
[0070] Catechins were determined by HPLC under the following conditions.,
(Conditions of HPLC)
HPLC unit: TOSOH HPLC system LC8020 model IT
Column: TSK gel ODS80T sQA (4.6 mm by 150 mm})
Column temperature: 40°C
Mobile phase A: water-acetonitrile-trifluoroacetic acid (90:10:0.05)
Mobile phase B: water-acetonitrile-trifluoroacetic acid (20:80:0.05)
Detector: UV 275 nm
Volume injected: 20 uL
Flow rate: 1 mL/min.
Gradient program:
Time (minutes) %A %B
0 100 0
5 92 8



16 0.71 1099 11.40 Am no acids/catechins (a/b) 0.16 15.79 0.39
Theani ne/am no acids (c/a) 0.48 0.02 0.21 Flavor Evaluation Slightly
bitter/astringent taste Mellow, profound, rich flavor w thout
bitter/astringent taste Mellow, profound flavor with slightly

bitter/astringent -23.
11 90 10
21 90 10
22 0 100
29 0 100
30 100 0

Standard substances: catechin, epicatechin, gallocatechin, epigallocatechin, catechin
gallate, epicatechin gallate, gallocatechin gallate, and epigallocatechin gallate (Kurita
High-Purity Reagents)

Amino acids were also determined by HPLC under the following conditions.

(Conditions of HPL.C)

HPLC units: Waters Amino Acid Analyzer 2695

Column: AccQ-Tag column (3.9 mm by 150 mm)

Column temperature: 40°C

Mobile phase A: AccQ-TagA (pH 5.8)

Mobile phase B: acetonitrile

Mobile phase C: water/methanol = 9/1

Detector: EX 250 nmm EM 395 nm, Gain 100

Volume injected: 5 pL

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

0 1 100 0 0

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

51 1 0 60 40



taste [0087] Exanple 2. Production of tea extract (2) In a
first step, slightly roasted green tea | eaves (10 g) were placed into
a beaker, and 150 niL of 0.2% hydrochloric acid at 80C was added (pH:
2.0). After five hour imrersion at 80C, 0.32 g of granul ar sodium
hydr oxi de wad added to adjust the pH at P; 6 (Sanple d). To the
extract residue after Sanple O was ext%act, 0.2 g of protease and
0.2 g of pectinase were added. After deionized water at 40C was added
such that the total weflght was 180g, the solution s cir@ul at@d at a
rate of 50 nmL/mn for 16 hours at 40C to pronote the enzyne reaction.
The resul ting enzynme-gPocessed sél ution was heated 8t 9089for4do

m nutes for deactivatiqn of the 8nzymes, to prepare_an eg&yme
reaction solution (Sample -31 -YC2). The total voltnme o Sar’rfﬁIPe d

dth I I f S le C2. ) xed .8, )
o0 he Lot g ORI S E el PR RGBS,
in S I . [ . . 1.ned i .
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0089] Th . ar i j . of the recovered
Isol utI on fe;r/ilﬁlglst eBﬁIgg’ea %@Izl‘?ga?ﬁ%g%@ aéII Cgﬁﬁeﬁgggéalﬁln&%npl e C2. The

am no aci d contpRigsugaR sIaB&nHEFIg’Jl.SaPEI € d&thoRfehes At ABinb Acid8 AR &irfided
The contents of the catechins were 442 °ng Sanple O and 203 ng in

Sanpl e C2at aFhgércrateeRdil that foeEaainsddeholddak chid¢ieintlib uiwing) frondfiReRtieas
are extracted during the first step (acid treatnent) and the anount

of the anicanesand disnogeneirabmourdsiof amgind beids Arcertlacddep ab@nAPmeanutes, whercas
treatnment) are increased due to deconposition of proteins in addition
t 0 ext r actateshingfparftially remdimat ancilapsed hime €26 mimttesst digis Condfirched tet seteation of
[0090] In conparison of the anpbunts of the extracted catechins from
Sanpl e Al the exiracing Hmgtat loav-ermepitarc exifaotinn rgsakts mrselertSmrpziractn gfjgmino
Exanpl e 2, %he total amount .of the extracted catechins from Sanpl e

i s about i (FlayRrgompgrents) grithsyppieescdpxtraciign ehFAlREhIng (HtERECRHOMAOREMHY)s
of am no aci dsaéf r.om SﬂI elﬁg' in Conparative Exanple 2, the total
anount of the & L Sanple C2 is about 1.7 tines that in

Sanmpl e A2'. The, di f n S dn. i J | e
S oo o o T RGBSR e AP it OB G e

N ' " _ h s : . .

reat men éaté&hm&%ﬂ%é}&eﬁgﬁ[Ml@&gﬁ%ﬁ@a&é}g Sgagﬁééé't@em% If(?aglteﬁg\?eﬂ[eﬁ]gcd.

enpl oyed or not. e results I'n enonstrates t

removal  ofh&RERGRIDShE it alndhd AefisARZSIRCRY FAsRE tHaARaleBRAS bR AR green tea
effective enzynme reaction, which can extracts | arge anounts of am no

aci ds. [ 0%k alditheairh6dteatiredmoaht i extaddid 2@ hbdup @0 aiThiies, fiké Hefefehke t O
the catechins (b) in Sanple C was 1.60. [0092] - 32 - [Table 4] d
C2 03 Yi exdinfile P52The total amount of the amino acids was 167 mg in the extract.

Comparative Example 1

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

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



129 380 Brix1% Sol uble solid content[g] 1.81 4.55 2.02 2.60 1.88
7.15 Am no acids[ng] Amno acids (a) in solid content [wt% 172 3.78
325 12.49 497 6.95 Theanine (b) in am no acids[ng) Theanine in solid
content[wt%4 74 1.63 9

- 25 -

volume of Sample Al and the total volume of Sample A2 were mixed to prepare a tea extract
(Sample A3).

[0071] The amino acid contents and the catechin contents in Sample Al to Sample A3 were
determined as in Reference Example 1. The flavor of each sample was evaluated by three
expert panelists.

[0072] The results are shown in Table 1. The weight (yield) of the recovered solution was
972 g in Sample Al or 130 g in Sample A2. The amino acid content was 57 mg in Sample
Al or 103 mgin Sample A2. In view of these results with the results in Reference
Examples, although almost entire amounts of amino acids are extracted in the first step, the
yield of the amino acids is further enhanced by decomposition of proteins during the enzyme
treatment in the second step.

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

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

[0075]



0.33 83 1.16 Catechins (b)[ng] Catechins in solid content|[w% 442
9.71 203 7.82 645 9.02 Am no acids/catechins (a/b) 0.39 1.60 0.77
Theani ne/am no acids (c/a) 0.43 0.03 0.17 Flavor Evaluation Flesh
flavor with slightly bitter/astringent
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[Table 1)
A1 A2 A3
Yield (] 972 130 1102
Brix (%] 0.32 1.86 0.50
Soluble solid content [q] 3.08 242 5.50
Amino acids [mg] 57 103 160
Amino acids (a) in solid content [wi%] 1.85 4.26 2.91
Theanine (b)in aminc acids  [mg] 27 1 28
Theanine in solid content [wt%h] 0.86 0.05 050
Catechins (b) [mg] 671 17 842
Catechins in sofid content [wt%)] 21.76 7.08 15.31
Amino acids/catechins (a/b) 0.08 0.60 0.1
Theanine/amino acids (c/a) 047 0.01 017
Flavor Evaluation Freshflavorwith | Mellow, profound Fresh, mellow,
bitter/astringent | flavor with slightly |  profound flavor
taste bitter/astringent with slightly
taste bitter/astringent
taste

[0076] Comparative Example 2

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

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

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

The total amounts

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

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

Comparative Example 1.

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




taste Mellow, profound flavor without bitter/astringent taste Flesh,
mel | ow, profound flavor without bitter/astringent taste [0093]
Exanpl e 3. Production of tea extract (3) In a first step,
noderately roasted green tea |l eaves (10 g) were placed into a col umm
extractor, and 100 nlL of deionized watery at 25C was added fromthe
top of the extractor to innerse the green tea | eaves. Deionized water
at 25C was caonti nuqusl a flowrate of 50 mlimn for 20

i nut es t%efﬁﬂé%gries%iﬂp%v&k éﬂ%é¥%¥ H‘r%a“%ﬂl? rAéct Y@aﬁ?ﬁ%aﬁff’m?fﬁs Ferel2fme
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to prepare a enpera ure
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sol uti on was |rcu ated at a rate o ,/mn for 16 hours while
bei ng mai[ob7]|nethedbntéRSof B cﬁﬁéMﬂ@ch@@f? mﬁgﬁh SabRRCAL 0N 28T A€y in Sample
resul ting enzyne-processed solution was heated at 90C for 10 mi nutes
for deactA¥at i redults hevieway tRSesul e iPREBfhEe BRangiley/dsnonst@at tafcatechins
solution (Sanple D3). In a fourth step, the total volune of Sanple D1
and the tmot ektractdumehedirstSeapnk extittodan ehensexcrd step, ikeePamparatitedixamlle Bet
(Sanple D4). k8094 The amino acid contents and the catechin contents
i n Sanpl ét@Icatcylagarplie(aly) okthecarntiat acids (ad th cadechins ¥fin Semple A3(amab 8.66.
The flavaor of each sanple was eval uated by three expert panelists.
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(Sanple D2 repared in the ond step is discarded in the present
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bi tt er/ ashalioRg Biolithle wikSedidbd Wi Rs k] 0 (a/b) of the amino
acids (a) to catechins (b) in Sanple .13. The results

denonst r gp@gdgjhat the content of catechins |n the enzyme extract
(Sanple D3) prepared in the third step is reduced due to renoval of
the catechins in the second step. [0096] A mi xed green tea extract
(Sample D4) of Sanple D1 and Sanple D3 exhibited conplicated flavor
with reduced bitter/astringent taste, which is quite different from
conventional flavor. [0097] - 34 -



[Table 5] 01 D2 03 04 Yield[9] 975 2189 130 1105 Brix[io] Soluble
solid content[9] 0.32 3.10 0.07 1.53 1.53 1.98 0.46 5.08 Am no
acids[Fig] Amno acids (a) in solid content [Ww%
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[Table 2]
AT’ A2 A3
Yield (g] 462 129 591
Brix (%] 046 2.66 0.94
Soluble solid content [a] 2.15 342 5.56
Amino acids [mg] 120 187 307
Amino acids (a) in solid content [wt%] 5.60 548 552
Theanine (b) in amino acids  [mg] 6. 9 73
Theanine in solid content [wi%] 2.94 0.28 1.30
Catechins (b) [mg] 337 282 619
Catechins in solid content [wt%] 15.71 8.25 11.13
Amino acids/catechins (a/b) 0.36 0.66 0.50
Theanine/amino acids {(c/a) 0.53 0.05 0.24
Flavor Evaluation Freshflavorwith | Mellow, profound Fresh, mellow,
bitter/astringent |  flavor without profound flavor
taste bitter/astringent without
taste bitterfastringent
taste

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

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

extractor, and 100 mL of deionized water at 75°C was added from the top of the extractor to

immerse the green tea leaves. Deionized water at 75°C was continuously fed at a flow rate

of 50 mL/min for 70 minutes to prepare a high-temperature extract (Sample B1). To the

extract residue after extraction of Sample B1, 0.2 g of protease and 0.2 g of pectinase were

added. After deionized water at 40°C was added such that the total weight was 160 g, the

solution was circulated at a rate of S50 mL/min for 16 hours at 40°C to promote the enzyme




54 1.75 7 0.43 154 7.78 209 4.10 Theanine (b) in am no acids[ ng]
Theanine in solid content[wt% 25 0.81 0 0.00 1 0.03 26 0.50
Catechins (b)[ng] Catechins in solid content[w% 668 21.54 472
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reaction. The resulting enzyme-processed solution was heated at 90°C for 10 minutes for
deactivation of the enzymes, to prepare an enzyme reaction solution (Sample B2). The total
volume of Sample Al and the total volume of Sample A2 were mixed to prepare a tea extract
(Sample B3).

(0082] The amino acid contents and the catechin contents in Sample Bl to Sample B3 were
determined as in Reference Example 1.  The flavor of each sample was evaluated by three
expert panelists,

[0083] The results are shown in Table 3. The weight of the recovered solution (yield) was
3406 g in Samp!e‘Bl or 139 g in Sample B2. The amino acid content was 175 mg in
Sample Bl or 256 mg in Sample B2, The content of the catechins was 1083 mg Sample B1
or 16 mgin Sample B2. These results demonstrate that almost total amounts of amino acids
was extracted in the first step (high-temperature extraction) and the yield of the amino acids
is further enhanced by decomposition of proteins during the enzyme treatment in the second
step, in addition to extraction of free amino acids in the first step (high-temperature
extraction).

[0084] The difference between Sample A2” in Comparative Example 2 and Sample B2 in
Example 1 is whether the enzyme reaction solution is prepared from the extract residue after
the low-temperature extraction or after the high-temperature extraction. In comparison of
the amounts of the extracted catechins in Sample A1’ with that in Sample B1, the total
amount of the extracted catechins in Sample B1 is about 3.2 times that in Sample A1’. In
comparison of the amounts of the amino acids in Sample A2’ with that in Sample B2, the
total amount of the amino acids in Sample B2 is about 1.4 times that in Sample A2’. These
results show that high-temperature extraction prior to the enzyme extraction, in other words,
removal of catechins leads to an effective enzyme reaction, which results in extraction of
large amounts of amino acids. This is because the removal of catechins probably enhances
the activity and thus the function of the enzyme.

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

was 15.79.



30.82 10 0.51 378 13.34 Amino acids/catechins (a/b) 0.08 0.01 15.13
0.31 Theani ne/am no acids (c/a) 0.46 0.00 0.00 0.12 Flavor Eval uation
Fresh flavor with bitter/astringent taste No flavor with highly
bitter/astringent
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[0086] [Table 3]
B1 B2 B3
Yield [g] 3406 139 3445
Brix (%] 0.22 1.65 0.27
Soluble solid content (] 7.36 2.29 9.65
Amino acids [mg] 175 256 432
Amino acids {a) in solid content [wt%] 2.39 11.20 4.48
Theanine (b} in amino acids  [mg] 85 5 90
Theanine in solid content [wt%)] 1.16 0.23 0.94
Catechins (b) [mg] 1083 16 1099
Catechins in solid content [wi%] 14.72 0.71 11.40
Amino acids/catechins {a/b) 0.16 16.79 0.39
Theanine/amino acids (c/a) 0.48 0.02 0.21
Flavor Evaluation Slightly Mellow, profound, | Mellow, profound
bitter/astringent | rich flavor without | flavor with slightly
taste bitter/astringent bitter/astringent
taste taste

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

In a first step, slightly roasted green tea leaves (10 g) were placed into a beaker, and

150 mL of 0.2% hydrochloric acid at 80°C was added (pH: 2.0). After five hour immersion

at 80°C, 0.32 g of granular sodium hydroxide wad added to adjust the pH at 6.6 (Sample C1).

To the extract residue after Sample C1 was extract, 0.2 g of protease and 0.2 g of pectinase

were added.  After deionized water at 40°C was added such that the total weight was 160 g,

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

enzyme reaction.

The resulting enzyme-processed solution was heated at 90°C for

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




taste and unpl easant odors Mellow, profound, rich flavor w thout
bitter/astringent taste Mellow, profound, rich flavor with slightly
bitter/astringent taste [0098] The difference between Sanple A2,
which is the enzyne reaction solution, in Conparative Exanple 1 and
Sanpl e D3, which is the enzyne reactiomjsolution, in Exanple 3 is
whet her the step of renoving catechins prior to the enzynme extraction

Sarp & ASCAK ¢ THEFRL! VoRb SNt Bhhihe Gl oL Bt SHPlE 1 W M4 o
in Sample D3 is abopt g( 5 tli that in Sanple A2. These results show
that the PERASGAICASHIACH{ZAMP ﬁggri or to the enzyme extraction |eads to
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enzyne. Exanple 4. Production tea extrac

Iowtenpeg,(?,g“?gneq%;s_r act (Sanple D1') was prepared as in Exanple 3
except that the tea | eaves used were green tea | eaves (slightly
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the extraction residue, and an enzyne reaction solution (Sanple D3

was prepawerd 262 grin Sheple)Xdlradt120g in SsingleeC2. Thithetaaiind acid@iniéss Wére 172 mg
Sanmpl es DI' and D3' were mxed to prepare a tea extract (Sanple D4').
Each sanphéampl SlLbpEESadg imSaegleCdi ndhé contofts afithacatenhingsvean d42 mg
catechins_and sensory evaluation by three panelists as in Conparative
Exanpl e §alqrd®@@]an¢ﬂé3 mgdn Pemplg(&. s Adare resnlty dbmengrateTthet lowge gounts pf

t he recovered, sol ution égl eld) were 461 g in Sapple D1', 2945 g i.n
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of prot eitp%trgﬂ{tj_ng the enzyne treatnment in the third step. [0100] The
contents of the catechins were 507 ng in Sanple DV, 276 ng in Sanple
D2’ , and [bBodYU 1h Romparos oPfhe-ambilfts 0@ 8iél ekfradtod Mt@WiR frdhSarh Sl W $n 1 N
Ref erence Exanpl es denonstrate that al nost entire anmounts of

cat echi nsChifpargiveBabple 2 with et fromsSansfle 01 & Bxaniple acthe ebtalkniduat sasoNnd

step. The calculated ratio (a/b) of the amno acids (a) to catechins

(b) in Seexplaetedddateckirs fidm BSmple C1 is about 1.3 times that from Sample A1’. In
comparison of the amounts of amino acids from Sample A2’ in Comparative Example 2, the
total amount of the amino acids in Sample C2 is about 1.7 times that in Sample A2’. The
difference between Sample A2’ in Comparative Example 2 and Sample C2 in Example 2 is
whether the step (weak acid treatment) of removing catechins prior to the enzyme extraction
is employed or not. The results in Example 2 also demonstrates that the removal of
catechins prior to the enzyme extraction leads to an effective enzyme reaction, which can
extracts large amounts of amino acids.
[0091] The calculated ratio (a/b} of the amino acids (a) to the catechins (b) in Sample C2
was 1.60.

[0092]



[0101]
Bri xri o]

36 - [Tabl e 6]

Sol ubl e solid content][9]

Dl

D2|

D3' D4’

Yield[9] 461 2945 139 600

0.53 2.46 0.06 1.86 1.66 2.30 0.79

-32-
fTable 4]
Ci C2 C3
Yield g] 252 129 380
Brix [%] 1.81 2.02 1.88
Soluble solid content [9] 4,55 2.60 7.15
Amino acids [mg] 172 325 497
Amino acids (a) in solid content [wi%] 3.78 12.49 6.95
Theanine {(b) in amino acids  [mg] 74 9 83
Theanine in solid content [wit%] 1.63 0.33 1.16
Catechins {b) (ma] 442 203 645
Catechins in solid content (wi%] 9.71 7.82 9.02
Amino acids/catechins (a/b) 0.39 1.60 0.77
Theaninefamino acids (c/a) 043 0.03 0.17
Flavor Evaluation Flesh flavor with | Mellow, profound Flesh, meliow,
slightly flavor without profound flavor
bitter/astringent bitter/astringent without
taste taste bitter/astringent
taste

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

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

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

immerse the green tea leaves,

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

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

Ina

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

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

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




4.76 Amino acids[ng] Amino acids (a) in solid content [wt% 167 6.81
8 0.44 256 11.14 423 8.90 Theanine (b) in am no acids[ng] Theanine in
solid content[wt% 80 3.25 5 0.28 1 0.03 80 1.69 Catechins (b)[ ng]
Catechins in solid content[wt%
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step, 0.2 g of protease and 0.2 g of pectinase were added as enzymes to the extract residue
after the extraction of Sample D2, and deionized water at 40°C was added into a total weight
of 160 g. The solution was circulated at a rate of 50 mI./min for 16 hours while being
maintained at 40°C for enzyme treatment (reaction). The resulting enzyme-processed
solution was heated at 90°C for 10 minutes for deactivation of the enzymes, to prepare an
enzyme reaction solution (Sample D3). In a fourth step, the total volume of Sample D1 and
the total volume of Sample D2 were mixed to prepare a tea extract (Sample D4).

[0094] The amino acid contents and the catechin contents in Sample D1 to Sample D4 were
determined as in Reference Example 1. The flavor of each sample was evaluated by three
expert panelists.

[0095] The results are shown in Table 5. The high-temperature extract (Sample D2)
prepared in the second step is discarded in the present invention, which substantially does not
contain amino acids but contains catechins, exhibits severe results on flavor evaluation, that
is, bitter/astringent taste with unpleasant odors (insipid extract = degarashi). In contrast, the
enzyme extract (Sample D3) prepared in the third step contains high concentrations of amino
acids but substantially not catechins, and satisfies users discriminating tastes, i.e., mellow,
profound, rich flavor without bitter/astringent taste. The calculated ratio (a/b) of the amino
acids (a) to catechins (b) in Sample D3 was 15.13.  The results demonstrate that the content
of catechins in the enzyme extract (Sample D3) prepared in the third step is reduced due to
removal of the catechins in the second step.

[0096] A mixed green tea extract (Sample D4) of Sample D1 and Sample D3 exhibited
complicated flavor with reduced bitter/astringent taste, which is quite different from
conventional flavor.

[0097]



507 20.64 576 31.05 16 0.71 523 11.00 Am no acids/catechins (a/b)
0.33 0.01 15.79 0.81 Theani ne/am no acids (c/a) 0.48 0.67 0.00 0.19
Fl avor Eval uation Fresh flavor with bitter/astringent taste
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[Table 5]
D1 D2 D3 D4

Yield [a] 975 2189 130 1105
Brix (%] 0.32 0.07 1.53 0.46
Soluble solid content (] 3.10 1.53 1 98 5.08
Amino acids (mg] 54 7 154 209
Amino acids (a) in solid content [wt%] 1.75 0.43 7.78 4.10
Theanine {b) in amino acids  [mg] 25 0 1 26
Theanine in solid content (wt%] 0.81 0.00 0.03 0.50
Catechins (b) [mg] 668 472 10 378
Catechins in solid content [wi%) 21.54 30.82 0.51 13.34
Amino acids/catechins {a/b) 0.08 0.01 15.13 0.31
Theanine/amino acids (c/a) 0.46 0.00 0,00 0.12
Flavor Evaluation Fresh flavor No flavor with Mellow, Mellow,

with highly profound, rich | profound, rich

bitter/astringent | bitter/astringent | flavor without flavor with
taste taste and bitter/astringent slightly
unpleasant taste bitter/astringent
odors taste

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

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

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

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

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

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

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

This is




No flavor with highly bitter/astringent taste and unpl easant odors
Mel | ow, profound, rich flavor with substantially no bitter/astringent
taste Fresh, nellow, profound, rich flavor wthout bitter/astringent
taste [0102] Exanple 5. Production of tea extract (5:

Scal e-up_procedure) The productivity of3ghe tea extract of the
present invention was investigated. [0103] In a first step, slightly
roasted gyreen tea | eav .00 Kk r | aced into a,c¢ol .

et r act or P BoreR TR g Gie G e DL e BRS acid aR s M honstiopag the
top of thgugéﬁractor to imrerse the green tea | eaves. Deionized water
at 25C was continuously fed at a flowrate of 3.3 L/min for 30
mnutes to prepgffnde 4.0 RMBR LAY ES&XIHact (Sanple El). In a second

step, deionized water at 85C was contrnuously fed at a flow rate of
3.3 L/mn for 6R |4WRshReature efifact (Sample D1°) was prepared as in Example 3 except that

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

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

[0101]
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Flavor Evaluation

Fresh flavor
with
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taste
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unpleasant

odors

Mellow,
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substantially no
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taste

Fresh, mellow,
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flavor without -

bitter/astringent

taste

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

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

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

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

immerse the green tea leaves.

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

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

In a second

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




025 1.67 0.52 0.73 0.86 Amno acidslgl Amino acids (a) in solid
content [wt% 18.8 5.45 4.5 1.81 41.8 8.06 61 7.02 Theanine (b) in
am no acids[9] Theanine in solid content[wt%l 10 2.90 3 1.06 4 0.70
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to prepare a high-temperature extract (Sample E2). In a third step, 40 g of protease and 40 g
of pectinase were added as enzymes to the extract residue after the extraction of Sample E2,
6.00 g of ascorbic acid as antioxidant was added, and deionized water at 40°C was added into
a total weight of 32 kg. The solution was circulated at a rate of 5.0 L/min for 16 hours
while being maintained at 40°C for enzyme reaction. The resulting enzyme-processed
solution was heated at 90°C for 10 minutes for deactivation of the enzymes, to prepare an
enzyme reaction solution (Sample E3). In a fourth step, the total volume of Sample E1 and
the total volume of Sample E3 were mixed to prepare a tea extract (Sample E4),

[0104] The amino acid contents and the catechin contents in Sample E1 to Sample E4 were
determined as in Reference Example 1.

[0105] Theresults are shown in Table 7. The amino acid contents were 18.8 g in Sample
E1, 4.5 g in Sample E2, and 41.8 g in Sample E3. In addition, the catechin contents were
67.3 g in Sample E1, 80.0 g in Sample E2, and 31.4 g in Sample E3.

{0106] These results in view of the results in Example 4 demonstrate that the low-
temperature extract (Sample E1) and the enzyme extract (Sample E3) have high amino acid
contents while the hot-temperature extract (Sample E2) contains large amounts of catechins,
like Example 4. Accordingly, the process of the present invention can be scaled up to a
practical production level without problems.

[0107]



14 1.58 Catechins (b)[9]

Catechins in solid content[w% 67.3 19.49

80.0 32.56 31.4 6.06 99 11.42 Am no acids/catechins (a/b) 0.28 0.06
1.33 0.61 Theani ne/am no acids (c/a) 0.53 0.59 0.09 0.23 Flavor

Eval uati on
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[Table 7]

E1 E2 €3 E4
Yield (ka] 87 177 3 118
Brix [%] 0.40 0.14 1.67 0.73
Soluble solid content [kg] 0.35 0.25 0.52 0.86
Amino acids g 18.8 45 418 61
Amino acids {a) in solid content [wt%)] 545 1.81 8.06 7.02
Theanine (b) in amino acids  [g] 10 3 4 14
Theanine in solid content [wt%] 2.90 1.06 0.70 1.58
Catechins (b) [a] 67.3 80.0 31.4 99
Catechins in solid content (wi%)] 19.49 32.56 6.06 1142
Amino acids/catechins {a/b) 0.28 0.06 1.33 0.61
Theanine/amino acids (c/a) 0.53 0.58 0.09 0.23
Flavor Evaluation Fresh flavor No flavor with Mellow, Fresh, mellow,

with highty profound, rich | profound, rich

bitter/astringent | bitter/astringent flavor with flavor without
taste taste and substantially no | bitter/astringent
unpleasant | hitter/astringent taste
odors taste

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

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

evaporated into a Brix of 15 to prepare a concentrated extract (Sample F1),

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

In a second step,

In a third step, an

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

from-concentrate extract (Sample F3),

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




Fresh flavor with bitter/astringent taste No flavor with highly
bitter/astringent taste and unpl easant odors Mellow, profound, rich
flavor wwth substantially no bitter/astringent taste Fresh, nell ow,
profound, rich flavor without bitter/astringent taste [0108] Exanple
6. Production of tea extract (Powder) -39.

were determined as in Reference Example 1. The flavor of each sample was evaluated by
three expert panelists.

[0110] The results of the flavor evaluation demonstrate that both Sampie F1 and Sample F3
satisfy panelists discriminating tastes, i.e., mellow, profound, rich flavor with less
bitter/astringent taste. This shows the flavor of the concentrated extract can be retained
after dissolution of freeze-dried powder of the concentrated extract.

Example 7. Production of tea beverage

A tea beverage was produced with the tea extract (Sample D4), which was produced
in Example 3. Green tea leaves (45 g) was subjected to extraction with a kneader (80°C,
10 minutes), and the tealeaves were separated with a centrifugal separator and a filter to
prepare a green tea solution. An L-ascorbic acid (2 g) and sodium hydrogen carbonate (2 g)
were added to the green tea solution in a blending tank, Sample D4 was added such that the
total content of the amino acids derived from Sample D4 was 20 ppm in the final beverage,
and pure water was finally added to prepare a blend solution having a final volume of 7L.
The blend solution was UHT-sterilized (130°C, 1 minute), was placed into a 560 mL PET
bottle to prepare a bottled green tea beverage. A reference green tea beverage was also
prepared in a similar manner except that Sample D4 was not added. The results of the
flavor evaluation demonstrate that the green tea beverage containing Sample D4 exhibits
novel flavor characteristics, i.e., complicated flavor with reduced astringent, compared to
reference green tea beverage not containing Sample D4.
[0111] A tea beverage was also produced with the tea extract (Sample D4%) produced in
Example 4. This tea beverage also exhibited novel flavor characteristics, i.e., complicated

flavor with reduced astringent.



In a first step, the m xed solution (Sanple D4') prepared in Exanple
4 was evaporated into a Brix of 15 to prepare a concentrated extract
(Sample FI), In a second step, Sanple FI was freeze-dried to prepare
green tea powder (Sanple F2). In a third step, an adequate anount of
dei oni zed water was added to Sanple F2 so as to be Brix 15 to prepare
a fromconcentrate extract (Sanple F3). [0109] The am no acid
contents and the catechin contents in Sanple FI and Sanple F3 - 39 -
were determ ned as in Reference Exanple4§r The flavor of each sanple
was eval uated by three expert panelists. [0110] The results of the

fl avor eval uation denonstrate that boChABdSple FI and Sanple F3
satisfy panelists discrimnating tastes, i.e., nellow, profound, rich
flavor with less bitter/astringent taste. This shows the flavor of
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8. The method of Claim 7, wherein the step of removing the catechins includes

extracting the tea leaves with an aqueous solvent at a temperature of 60°C or more.



to 5. 7. A nethod of making the tea extract according to any one of

Clainms 1 to 5, conprising the steps of: (1) renoving at | east
part of catechins fromtea | eaves; (2) enzyne-extracting the
tea | eaves fromwhich the catechins are renoved to prepare an enzymne
extract, and (3) mxing theanine to the enzynme extract to

prepare a tea extract containing high concentration of theanine.

8. The nethod of Claim7, wherein the step of renoving the catechins
i ncludes extracting the tea | eaves w t h4hn aqueous solvent at a
tenperature of 60C or nore. -41- 9. The nethod of Claim7, wherein
t he theani nd.i s atishodethsi of Clapm/71 elrepen he theanineds added aspriepaaogeiranye extract
extracting theawga | eaves with a so|lvent at a tenperature of 40C or
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extract is renoved.
removed is the residuc after the low-temperature extract is removed.



