1 SPECI FI CATI ON Met hod of Preparing Tea Extract and Tea Flavor 5 Techni cal
Field This invention relates to an enzymatic treating nethod for preparing
aroma-enriched tea extract and tea flavor. Background Art 10 Tea has been
used in various processed products in tﬁese years, and field of its
application is yearly broadening, with steadily increasing use of that
flavor. For exanple, it is used SRECEHICAEQANe or nilk beverage,
functional drinks, confectionery such as cookies, cakes, jellies, and the
| i ke. Also use of tea flavor as perfune for 15 cosnetics or toiletry goods,

and as skin |oti qiethod ®¥Pa@pating TEA ERtrdcd\waid TeafFlagbance conpounds can
be used in these processed products, consuners who prefer natural nmaterials

are getting a majority in recent years and use of natural flavor extracted
fromte%lmabl e. 20 On the other hand, natural tea flavor is
very dellc to di sappear in the process of making such products.
For exanple, in Phizdiysientivotreltestagesenppmiegic tfedtidg beétHRUfsl | nks are
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after packi PREPABIREAFOMs epgighed t9a extzact and ter flaveior 25 conponents are
deteriorated or decreased, and the drinks are not fully satisfactory in

respect of flavor, conpared with freshly nade tea fromtea | eaves in the
hone. As a Baekgrounddrte this problem technology for recovering flavory
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cakes, jellies, and the like. Also use of tea flavor as perfume for

15 cosmetics or toiletry goods, and as skin lotion is increasing.

While flavor or fragrance compounds can be used in these
processed products, consumers who prefer natural materials are
getting a majority in recent years and use of natural flavor extracted
from tea leaves in desirable.

20 On the other hand, natural tea flavor is very delicate and easy
to disappear in the process of making such products. For example, in
production of beverages, packed or PET bottled drinks are
heat-sterilized in their preparation process, either at the packing time
or after packing. During the heat-sterilization, the flavor

25 components are deteriorated or decreased, and the drinks are not
fully satisfactory in respect of flavor, compared with freshly made tea
from tea leaves in the home.

As a means to solve this problem, technology for recovering
flavory substance obtained through distillation of tea leaves and

30 utilizing the same has been widely used in general. Methods
proposed in the past in this connection include: a method comprising
passing an inert gas through tea leaves and contacting the gas
containing the flavor component with liquid at low temperature to
condense the former (cf. JP Sho 61(1986)-254145A), instant powder

35 tea comprising tea extract obtained by extracting tea leaves with



wat er, extract obtained by distillation or extraction with Iiquefied carbon
di oxi de gas of tea | eaves and powdered tea | eaves (cf. JP Sho
63(1988) - 3755A); a nethod conprising passing a hum dified inert gas through
humi di fied black tea or green tea to regover the volatile flavor 5
conmponent, dewatering and thereafter passing it through dry tea for
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were iolated (cf. Phyt ochem stry ol (1993) and Bi ot ec.
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On the other hand, research work in flavor component of tea is

20 recently achieving rapid development, and studies for confirming
presence of glycoside in tea extract, using a glycoside-hydrolysing
enzyme such as B-glucosidase are under progress.

For example, it was suggested that the main flavor sources
such as linalool, geraniol, benzyl alcohol, methyl salicylate,

25 2-phenylethanol and the like are present in tea leaves in the form of
their glycosides (precursors) (cf. Phytochemistry, Vol.20, p. 2145
(1981) and Agric. Biol. Chen., Vol. 54, p.1023 (1990)); (z)-3-hexenol
B-D-glucoside and benzyl alcohol B-D-glucoside were isolated from
Yabukita-cha species (cf. Agric. Biol. Chem., Vol. 55, p. 1205 (1991)

30 and Agric. Biol. Chem. Vol. 58, p. 592 (1994)); also from oolong tea,
B-primeverosides (6-0-B-xylol B-D-glucosides) of geraniol, benzyl
alcohol, linalool and 2-phenylethanol were iolated (cf. Phytochemistry,
Vol. 33, p. 1373 (1993) and Biotec. Biochem. Vol. 58, p.1532 (1994)).

However, the central aim of above studies on glycosides was to

35 analyze the mechanism of flavor generation during fermentation of



35 anal yze the nmechani sm of flavor generation during fernentation of 3 tea
or glycosides in tea extracts. Hence they are insufficient in respect of
effective utilization of all glycosides present in tea | eaves. Disclosure of
the Invention 5 A chief object of the pgesent invention is to provide tea
extract and tea flavor in which the aroma i s _enhanced, by effectively
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treatment to obtain a flavor-enriched product. Accor e present
i nventi on, reErkablyccseases W Feaqu&r@res%@tda% YCglaﬁsas ‘with the

product s ofg Jl:%?é}&élﬂgeexpiy%é'&ﬁqn gHhd78L ety thaﬁ %'s@&r@ht’r&%?‘t%t@&dml ysing

enzyne react wt extract can be obtal ned, can provide
f | avor - enhderaves; ard that thettanmésecaentoneart. co&dlm‘te&xpltémaprmmb dbr awi ngs

15 protease can still further increase the amount of the flavor

components. The present invention is thus completed.

Accordingly, therefore, the present invention provides a
method for preparing tea extract with enhanced flavor, which is
characterized by having glycoside-hydrolysing enzyme act on tea

20 leaves during and/or after treating the tea leaves with tannase and
optionally further with protease.

The invention also provides a method for producing tea flavor,
which comprises the first step of having glycoside-hydrolysing enzyme
react with tea leaves during and/or after treating the tea leaves with

25 tannase, and the second step of subjecting the tea extract which is
obtained in the first step to flavor-condensing treatment to obtain a
flavor-enriched product.

According to the present invention, several tenfold stronger
flavory substance compared with the products of heretofore practiced

30 methods of having glycoside-hydrolysing enzyme react with tea
extract can be obtained, and the method can provide flavor-enhanced

tea extract and tea flavor.

Brief Explanation of Drawings

35 Fig. 1 shows gas chromatograms of flavor components of



35 Fig. | shows gas chromatograns of flavor conponents of 4 Exanple 1 and
Conparative Exanple 1, as obtained by dynam c head space nethod. Fig. 2
shows gas chronmat ograns of flavor-enriched products of Exanple 1 and
Conparative Exanple 1, as obtained by sqglvent 5 extraction method.
Hereinafter the present invention is explained in further details. As the

tea | eaves Exaﬁlﬁleabaﬁda(ﬂbinlmmﬁ\&{ Exbmple 1,has obtdimeddby dymami: besdent
i nvention, for exar‘rﬁ g non-fernented tea such as green tea of mddle
gr ade, roas‘ipi’d’et’é‘& PEfined green tea, Kabuse-cha, Ten-cha, and the like
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such as Ureshi no- agi -cha and r| ous | nese t caul ron-boi |l ed
tea"): semEXarrrpdat]ednd osparatbeaExposple thas obtaineddbysolverita, ool ong tea
and the like; and fer (ied tea such as black tea, Awa coarse tea,

Goi shi - Cha, SXiGaEHPD ’P@gﬁ% d the |ike can be named. Those tea materials nay
be used as they are, but nornally when they are given such treatnment(s) as
cutting, crushin grinding_or the |like using devices used in food 20
processi ng befor 3‘161’@11@ e pregendrinvensiomis explineddndurthenponent s
further prod’g)c%ﬂg to ach| eve nore favorable effect. O those, non-fernented
and sem -ferfreritéd tea rich in glycosides, in particular, green tea black

tﬁa and ool ongbteﬁﬁsthe eeng%ziees adefdr;ls'asabmml ing heateréslenn tihwméth@d ofs ]

c aract eri y hayi t gnni n- ol ysi enz tan act on these
P Ges thepressmhinyanEms 10T ARaR BleqoR- Eroes ntaq tea AHARSE EH8R nont |
havi ng 9' Heasd 1dmédéf§(¥e$'1‘?ﬂs§éﬁ¥€§ P&in@d‘g%@@nttﬁﬁ 9@&{%@&{250 enhance the

flavor. Al so by having one, or nor'e prot ases act | eaves
si mul t aneoury-chiat hntlHEhet hkaa(hereafter mBHEctuvhby féfarved tamsbst@Anstd | | nore

o fect vely eahiancet DG, Uigyl, B Lasel ot apabesss con further
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15 as Hoshu-cha, Tetsu-Kannon-cha, oolong tea and the like; and
fermented tea such as black tea, Awa coarse tea, Goishi-cha, pu-ehr
tea and the like can be named. Those tea materials may be used as
they are, but normally when they are given such treatment(s) as
cutting, crushing, grinding or the like using devices used in food
20 processing before the enzyme treatment, formation of flavor
component is further promoted to achieve more favorable effect. Of
those, non-fermented and semi-fermented tea rich in glycosides, in
particular, green tea black tea and oolong tea, are preferred.

As above, the present invention is characterized by having

25 tannin-hydrolysing enzyme, tannase, act on these tea leaves and,
simultaneously with and/or after this tannase treatment, having
glycoside- hydrolysing enzyme act on the tea material to enhance the
flavor. Also by having one, two or more proteases act on the tea
leaves simultaneously with the tannase treatment, the flavor can be

30 still more effectively enhanced. Combined use of at least two
proteases can further heighten the effect of protease.

As tannase to be used for such an enzymatic treatment, any
kind can be optionally used without any limitation, so long as it has
tannin- hydrolysing activity. Specifically, for example, those

35 obtainable through the steps of solid or liquid culturing



tannmi n- hydrolysing activity. Specifically, for exanple, those 35 obtainable
t hrough the steps of solid or liquid culturing 5 tannase-producing

‘m cr oor gani sns bel onging to Aspergillus, Penicillium Rhizopus, Micor and
the like in a nmediumused for cultivat?on of these filanentous fungi
according to accepted practice, and refining the resulting cultured product
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Specific examples of B-glucosidase useful for the enzymatic

treatment of glycoside include those obtainable through the steps of
solid or liquid culturing B-glucosidase-producing microorganisms
belonging to Aspergillus, Penicillium, Rhizopus, Pseudomonas, Pichia

20 in a solid medium such as of wheat bran, rice bran or the like or a
liquid medium according to accepted practice, and refining the
resulting cultured product with or without further intermediate
processing, according to an accepted refining method. As
B-glucosidase, those obtainable from vegetable such as vanilla beans,

25 raw tea leaves and the like, which are given a refining treatment can
also be used. Almond-derived emulsin commercialized by
Sigma-Aldrich Co., or those separated from B-glucosidase-containing
enzymatic preparations such as Cellulase A (Amanoenzyme Co.),
Cellulase T (Amanoenzyme Co.) and the like can also be used.

30 Specific examples of B-xylosidase include those obtainable through the
steps of solid or liquid culturing p-xylosidase-producing
microorganisms belonging to Penicillium, Aspergillus, Rhizopus,
Mucor or the like, in a solid medium such as of wheat bran, rice bran
or the like or a liquid medium according to accepted practice, and

35 refining the resulting cultured product with or without further



m croor gani sns belonging to Penicillium Aspergillus, Rhizopus, Micor or
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depending on various factors such as titer and cannot be generally
specified, but by way of an example, it may be within a range of 0.001
- 10 U/g, preferably 0.005 — 2 U/g, based on the weight of the starting
tea material.

20 Protease is subject to no specific limitation, and one or more of
animal-, vegetable-, or microorganism-derived proteases can be used
either singly or in combination of two or more. For example,
Protease A, Protease M, Protease P, Umamizyme, Peptidase R,
Newlase A and Newlase F (koji mould-derived proteases,

25 Amanoenzyme Co.); Sumizyme AP, Sumizyme LP, Sumizyme MP,
Sumizyme FP and Sumizyme LPL (koji mould-derived proteases,
Shin-nippon Chemical Industries, Co.); Protin FN (a koji
mould-derived protease, Daiwa Kasei Industries, Co.); Denapsin 2P,
Denazyme AP and XP-415 (koji mould-derived proteases, Nagase

30 Chemtechs); Orientase 20A, Orientase ONS and Tetrase S (koji
mould-derived proteases, Hankyu Bioindustries); Molsin F, PD
Enzyme, IP Enzyme and AO Protease (koji mould-derived proteases,
Kikkoman Co.); Sakanase, (a koji-mould- derived protease, Kaken
Pharmaceuticals); Punchdase YP-SS, Punchdase NP-2 and

35 Punchdase P (koji mould-derived proteases, Yakult Co.); Flavorzyme



30 Chentechs); Oientase 20A, Oientase ONS and Tetrase S (koji

noul d- deri ved proteases, Hankyu Bi oi ndustries); Mlsin F, PD Enzyne, |IP
‘Enzyme and AO Protease (koji noul d-derived proteases, Kikkoman Co.);
Sakanase, (a koji-nould- derived protease, Kaken Pharmaceuticals);
Punchdase YP-SS, Punchdase NP-2 and 35 Punchdase koj i moul d-derived
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NBS (bacteri a-derived protease, Rakuto Kasei I ndustries); Al kali 15 Protease
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activity of Individual proteases and cannot be uni my specified, but in
25 gener al NBfnbacteracdeniped proteass; Bekuta Iﬁasealndugbrles) Alkali 100 U g,

pref er ZF 'y Ig'otease &ﬁ? 4%/OgPura & L?@O(t)ﬂeP\xl'ng §§9,tlbrotexaéﬁ' ng tea

mat er i
(bacteria-derived proteases; Kyowa Enzyme Co.); Actinase AS,

Actinase AF (actinomyces-derived proteases, Kaken Pharmaceuticals,
Co.); Tasinase (actinomyces-derived protease, Kyowa Enzyme Co.);
Papain W-40 (a vegetable-derived protease, Amanoenzyme Co.);

20 Purified Papain for food (a vegetable-derived protease,
Nagasechemtechs); other animal-derived pepsins, trypsins and the
like can be named.

Use rate of these proteases differs depending on, e.g., activity
of individual proteases and cannot be uniformly specified, but in

25 general terms, for example, it may be within a range of 0.01 — 100 U/g,
preferably 0.1 — 100 U/g, based on the weight of the starting tea
material.

Above described enzymatic treatments of tea leaves can be
conducted by those methods known per se, for example, by following

30 the methods described in publications such as Official Gazette of the
Patent Office, “Collection of Well Known Customary Technologies
(flavor), Part 11, Food Spices”, The Japanese Patent Office (January
14, 2000) “2.1.7 Microorganisms - Enzyme Flavor” (pp. 46 - 57). An
embodiment of the treatment is given hereafter as an example.

35 To 1 wt part of a tea material, 8 — 50 wt parts, preferably 10 —



Above described enzymatic treatnents of tea | eaves can be conducted by

t hose net hods known per ~e, for exanple, by followng 30 the nethods
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-Enzyne Fl 3wt panss, abwater)s addede strydlined at abotbQ rerhoitinl 21 dpwen

her eaft er 3 . t t teri:ad, 8 - 50 wt parts,
pr ef er abl y%m;)égg&&mfs Ba%ésq& %Q%\Abrﬁgt:esf gg%%gégids]?oeg{ 1?izled at about 60 -
agout ézlogb;o@vg-cth‘be&taﬁn?sdsafglyb@sigeﬁlfydﬁmsim emm_heghndmsl_ to Wi ch
apbove-descri pe nnase, a C I ge- roLysi enzyne an opti onal |y

pr of ease. aoPtiRRAMY PFSF?Qﬁﬁegr%ﬁaaﬁg’ équiwﬁ@?ﬁy e snabmatis treatirent 2 -
about  68* C Ao 39Ul a BOuT60°C Tor hb%%%é‘iobéﬁﬁméé S a%ﬁ@?% Hdifrgen fic

treatment, the enzymes are deactivate eating at about 60 - about 121
OC for abodheZrasuuoatic treabment?bheiemzysses afd deatctivatgd bynhéatingaited and

fromwhich the t | gaves e~ separated by a,suitabl e,separati on neans such
L ey £ 1 a0 1 2L R R GIE A Bbofas S ABRE 3D SRS L. T anvi v

cl ear tea Pidmthe sy'EBélﬁl ﬁ%(ﬂﬂé&%ri&ﬁ‘@?ﬁ%ﬁﬁh thytdelaprngedded into a forme
of liquid concentrate by a _suitable condensing neans, for exanple, reduced

pressure cogpanated bya shipble separation meapsaieh mpcentrifugatyn,

concentati . i | 4 . 15 r SO
obt ai ntég té.g'&é%glélgﬁl 8agﬁgglé¥$)tgﬁ%gn&g%ﬁ ic}%gl léfgaglrlﬁé C%%‘:ﬂ%% egglts Cé:,' powder
and the like, whilauglebtaingd thgaextrachenaydeccomacrtedbhto addrime dhe

above- descr,i bed net ho can be treated by flavor-enri chi ng net,hod such as,
oo T g deamoantzafe Pyt BHitaDlf gentensmekiaans. Tk eamTlAct | o

menbr ane 2QegReq PredbliPE cohBSh AP ivie?Be o R {c fildrhbfahe €RIO act i on,

concentration under reduced pressure and the like, to be given a form of
enri ched t eaefbname) concpntrationafreete goncentnaton agdsheshbem distillation

e o5 SRR e, B ST A L BB B OB e AR RS2
as such as paste, powder and the like, where desired.

Again, the tea extract obtained by the above-described method
can be treated by flavor-enriching method such as, for example, steam
distillation, solvent extraction, fat-extraction, membrane

20 concentration, resin adsorption, super critical extraction,
concentration under reduced pressure and the like, to be given a form
of enriched tea flavor. In particular, flavor-enriching by steam
distillation method is convenient.

Steam distillation method comprises passing steam through

25 tea extract and condensing the flavor component distilling off as
accompanied by the steam, together with the steam. For the steam
distillation, any of distillation means such as steam distillation under
pressure, ambient pressure or reduced pressure, or gas-liquid
multicolumn alternating current contact distillation (spinning cone

30 column) can be adopted. More specifically, for example, steam is
blown in from the bottom of steam distillation tank which is charged
with tea extract as obtained in the above, and by cooling the distilled
vapor with a cooler connected at the upper distilling side of the
apparatus, the liquid distillate containing volatile flavor component

35 can be trapped as a condensate. Where necessary, a cold trap



acconpani ed by the steam together with the steam For the steam
distillation, any of distillation nmeans such as steamdistillation under
‘pressure, anbient pressure or reduced pressure, or gas-liquid multicolum
alternating current contact distillatiog (spinning cone 30 columm) can be
adopted. Mre specifically, for exanple steamis blown in fromthe bottom
of steam dichairgedtwith a gokling wie mm:n@znmdcometqﬁed@é the: foxererd ofbt ai ned i n

he anowe SRS AR SREAr Boflct! SLEH B0 bt ia AR, ppLoct o @
cont ai ni ng wbmle ﬂavbkmMpm@mbhaningétﬂhbm bodimegonst.a Atsuwletsat e.

Wher e necessa a col.d trap 9. charged with a cooli ng di.um can be
connect ed a‘?ﬁl epgpéhgﬂi}a&}on ’c%ﬁ’%n(illl%‘?érm{}%ﬂpé%ﬁqw ndpertgagh enabl es

cert ai Ol R4 4 0RifHhee UL hh/d! A AntS GRRARE VudhPys Uskathil o] over boi ling

poi nt . en it | St atlon I's con ucte in the presence of an
i nert gas Pdeﬁtemimratlom d)ﬁﬁg@ﬂagas campanertnuader dke deatisgeandse vi t ami n C,

deteriorati f avor co nent u the heating can be effectively
and conveni® 3%("? eﬁh’ F%VGP}-WEE %BF%Y%@J. quid distillate can be used for
processed food ghHid ob@am‘éﬂ lgdid bliétﬁ‘l@été)@aﬁ Wecgsdd fdreprdvesapdifenal
condensing neans |lo to _be given a formof flavor concentrate, where

necessary. assitdacer méugﬁhﬂ} hegprcenigates &ammtloaahe@mé@n%m@memﬁg
adsorbi,gg 18,, %iv%tﬂ g fﬂ%ﬁmf 113 6r 8{9£8?xgtrr§§§}a &%}e&& @%&8&5’&9 Ag&Qkhand then
npl e, “et'handl”,

elutlng it usi a sul el uen can be used. The
synt hetic a:dadlehlsngg agemhs,i for axdample, ta)mmhsdammprilsimig adisoobirgnthéy 15 way

of exa Ie st.yren vi nyl benzene .co et hyl v. Ibe zene-
o v no Do iR ol disai iater onbors &Y AL Rs i AcReY B pEeRF Ao L INGmeITTRg hacr y1 i c
aci d-di ol *g%@ﬁﬁ%ﬁi’é b%&@'%%kan?ﬂ%”bﬁﬁ‘éh%lo gﬁdﬁ’@ u%lé&e $Fﬁé ca gel

(nodi fied ca gel) obtai néed by chemcally to silica gel, for
exanpl e, Z(syalthe'cnma;isoarbmgga,genrcllarsetbjeaﬁtotne spegial lmuﬂatmm@nttbhw ivity of

SH R ITE TRL EQE RE  V

resi ns hav |emhyh;1ﬁgﬂ5@@@emé edivihylHedizegeadapodymadr, | east about
2,6-diphenyl-9-phenyloxide polymer, methacrylic acid-diol
polycondensation polymer, chemically bonded type silica gel (modified
silica gel) obtained by chemically bonding to silica gel, for example,

20 alcohols, amines, silanes and the like, utilizing reactivity of silanol
groups at the silica gel surface, and the like can be named. As
preferred examples of such synthetic adsorbing agent, porous
polymeric resins having a surface area of, for example, at least about
300 m?/g, preferably at least about 500 m?/g, and a pore diameter

25 distribution within a range of from about 10 A to about 500 A, in
particular, from about 20 A to about 200 A can be named. As
examples of commercially available porous polymeric resin meeting
the above condition, HP resin (Mitsubishi Chemical), SP resin
(Mitsubishi Chemical) and XAD-4 (Rohm & Haas) can be named.

30 Also methacrylic acid ester resins are available under the tradenames
of, for example, XAD-7 and XAD-8 (Rohm & Haas).

As the treating means to adsorb the liquid distillate onto such
a synthetic adsorbing agent, either a batch system or a column system
can be utilized, while column system is preferred from the standpoint

35 of operability. As a method for the adsorption using a column system,



300-M2/ g, preferably at |east about 500 M2/ g, and a pore dianeter 25
distribution within a range of fromabout 10 A to about 500 A in
particular, fromabout 20 A to about 200 A can be naned. As exanples of
commerci ally avail abl e porous pol yneric,fesin neeting the above condition,
HP resin M tsubishi_  Chem cal), SP resin (M tsubishi_ Chem cal) and XAD-4
(Rohm & Hadery esample, thadthvaocomnponant kaorhe ndsexhedl bytpassingilts—ar e

avai |l abl e uyn he t f I 7.a 81.6 Rohm &
aas) - ne ndop Yol BRES ke Rinly 25 0 Pafme e e BB ©,
syntheti c agemtiiheldquid déstilate shbaigh asosltiain filled odtlhvam system can be
utilized, |l e colum systemis preferred fromthe %?E__gioi nt 35 of

oper abi | i t RAds8Ebingagrpl asrbevRsdgaeabed, %aﬁq‘ﬁga&e =¥80el® 10 for
exanpl ex t ol ne : ' , vol unme
tines, gr e?%%t@;&%ﬁ - r@%‘o §o cﬁ%&@ﬁ%@? é)%l Eg%ﬁégfﬁ%ﬂ"&aégﬁpe%x%%e l'iquid
di sti || at e waterughdatheaieafirerf 50 Hb witdh agmeoad sthhinod sabenonds passed
above-descrj bed,, at flowsrate S\ 1., 1 .an 5 particular, - 50.
Socess: veithersthitungd ot A0HREE ST A0k I dn et T i donr cor 50
95 wt % aquedife %é‘morséﬂéﬂ%bﬁéréf %tdg@ﬁﬁétﬂonw%héta:as%%fhgﬁhgénﬂ v rate SV

0.1 - 10, in particular, , elute the flavor conponent adsorbed
onto the agdoviiag wgten sokuble flaxarroncendrate.sol ubl e flavor concentrate. 10

As stil), other cond i e do racting the
l'i qui d1 istillat g%/\ﬁ}ﬁ (%’?]Iege C%%‘Ziefn 5?@?%@%@%@063’{%‘5??% a é]cegg%%ie%cpr actice
can be useextFactinglthediguiddistidefaiwitinoilbaind fittsasicoordihert® tlse no speci al
limtation, and for exanple, .any o getable_qils an f,atshsuch as soybean
oil, rice @creptedipraciace capdmiseds ﬁorr,mﬁ%and ats usaBY i& thattoconut oil,
palmoil a | 4 héi t?qg? 1] S¢ | [ and fats
such as begg C%%%Po%ﬁglgq%%tg,ﬁé&fa }gﬁﬁgﬁgﬁgﬁ t gdljl ?ﬁ%ﬁ?r%g:a%ﬂgidrfshardened

oi I's; medi wegebable oils anidyfadsistied gavboybedre odafricer oilpgessane efibmesthuto as
MCT) and the like . be .nanmed. From the standpoint;..of stahil.ity of the
Flavor 180 dtk soRBeil epecoll SEonrh Al e SIEMMAEhRIiRE abiffheiral Ve
triglyceri dgslrokeffted otlb? amiaialBileand facd such fagtheefaailldsy, o€ fatas

fish oil and the like and their hardened oils; medium chain

triglycerides (which hereafter may be referred to as MCT) and the like
may be named. From the standpoint of stability of the flavor

20 obtained, MCT can be named as the preferred example. As MCT,
triglycerides of Cs — C12 medium-length chain fatty acids, such as
caproic triglyceride, caprylic triglyceride, capric triglyceride, lauric
triglyceride and their optional mixtures can be named. In particular,
caprylic triglyceride, capric triglyceride and their optional mixtures

25 are preferred. These MCT mixtures can be purchased from the
market cheaply and easily.

Thus obtained tea extract and tea flavor can be used for
beverage, in particular, tea drinks, milk beverage and functional
beverage; and confectionery such as candies and cookies, cakes and

30 jellies. They are also useful as perfume for cosmetics or toiletry
goods and as skin lotion.

Hereinafter the present invention is more specifically
explained, referring to working Examples and Comparative
Examples.

35



caproic triglyceride, caprylic triglyceride, capric triglyceride, lauric
triglyceride and their optional m xtures can be naned. In particular,
«caprylic triglyceride, capric triglyceride and their optional m xtures 25
are preferred. These MCT m xtures can bg purchased fromthe narket cheaply
and easily._ Thus_ obtained tea extract and tea flavor can be used for

bever age, |E¥%ﬁﬁﬂ¢%ular tea drinks, ml|k beverage and functional beverage;
and confectionery such as candi es and cooki es, cakes and 30 jellies. They
are al so useful as perfune for cosnetics or toiletry goods and as skin

| oti on. Helxamplernl the present invention is nore specifically expl ai ned,

Beampl e 1 To 30 40010 lanerBdeRdsoEes, SAbESTSOTLALeRL08rC) a0 O 0. 0o o

5 of sogli U@f@%&ﬁiﬁaéé‘cd&%h%e%%daa&édtafﬂﬂl ﬂYéfng@e‘fﬁSwéé §Eé1‘ili§8&k§y heati ng
to 800C. After cool mg he systemto 400C, Tannase koman

Co.), 0.1 heatimg te SASE. A Aftencoe pgnﬂlmystenstm%@ .04 gnof ’Eannase
(Si gma- Al d Y, r ) were
added, fol |I§m£]ég§‘§rh@%’g)u§)swg éﬁg?&e%as;é égg@fﬁ@%éygpg ?\heldrnq?%ggt i on.
Ther eaf t er Erhal$ma(81gaym1dmbh Oo. )eandaﬁsumwemfeﬁxgﬂ:@mdhsd by filtrati on to
provi de 34 of r.e a extr | ve. Exanpl e
r epeat ed egg atgggrlﬁgrbe‘?r; ev%‘z&%efgﬁ%ﬁg 4p}r16\}¥%i§t§ﬂ‘]ih%g ot Jé) een tea
extracy (fgh %‘I#Hw 3Rely féé&tu'fﬁ aVT‘he?@&fﬂé? %ﬁe"t%ﬁ%?@@g 'ébcifdeﬂlé @&tlt:ﬂﬁlse green
tea extracts o Conpar ative Exanple nam ¢ head space
20 met hod amressﬂpeamtedmy ﬁd:tnadsmm’em pudvldwé(bgpzfrzegrhenftea\mntrach fference
brought about. Each of the anal ysis nethods was as follows.

Comparative Example 1

Example 1 was repeated except that no enzyme was used, to

15 provide 341 g of a green tea extract.

(Flavor analysis)
Flavor analyses were conducted for those green tea extracts of
Example 1 and Comparative Example 1 by dynamic head space
20 method and solvent extraction method, to compare the flavor
difference brought about. Each of the analysis methods was as

follows.

Flavor analyzing method 1 (dynamic head space method)

25 Five (5) grams each of the samples as obtained in Example 1
and Comparative Example 1 was taken into a 500 mL two-neck flask,
and while maintaining the sample at 40°C, nitrogen gas was blown
into the sample from one of the necks through a capillary tube at a
flow rate of 50 mL/min, and the other neck was connected to a cooling

30 tube and an adsorbing agent (TENAX TA) at the fore-end of the tube,
allowing the flavor driven out of the sample to be adsorbed for 30
minutes. The adsorbing agent which adsorbed the flavor was heated
to release the flavor component in Thermo Desorption System (GERS
TEL Co.), and the components were subjected to a gas

35 chromatographic analysis under the following conditions.



Fl avor anal yzing nmethod 1 (dynam c head space nethod) 25 Five (5) grans each
of the sanples as obtained in Exanple 1 and Conparative Exanple 1 was taken
into a 500 nL two-neck flask, and while maintaining the sanple at 40'C,
nitrogen gas was blown into the sanpl ejd romone of the necks through a

capillary tube at flow fate of, 50 nl/mn, .and the other neck was
connected to a C(Qﬂli%loéltﬁ QA AT omalestRHA G nA¥Rls (TENAX TA) at the

fore-end of the tube, Iy Qt-Paick Othgh gl e to be
adsorbed for 30 m nut 3@‘1"& ‘Men é?(‘)l'r bfl_ﬂr?gma&enta ?ggt}%dso gthe flavor was
heated to rel ease theGdlamn Euspdahicai Desor ption System ( GERS

TEL Co.), and the conponents subj.ect ed as 35 chromat ogr aphic
anal ysis under the foll ow ngoﬁ@r ti o]ﬁg) 9225 &ﬁ]dl tions for gas

chr omat ggr aphi ¢ anal ysiColiYathites promel 236e@ €°C/Rsekprd Co. HP-6890 Col um:
Fused Silica Capillary_Ovi0l 60 m X 0 25 mm Colum tenp: 70 - 220C

(3¢ mn.) Injection t&WCl%mnDe“t tenp.: 250C Carrier gas: N2 1.8
kg/cn2 10 Fl avor anal ygy ,%} Zgﬁpt?/ent extraction net hod) In 300 g
each of the sanples as o tal ne B e 1 and Conparative Exanple 1, 45

g of common salt was d(kﬂwiezegiaseNd e1x8rkzgid:m6 three tines with 105 nL of
di net hyl ether. The organic |ayer was dried over magnesi um sul fate and
filtered. Fromeach 15 filtrate the solvent was distilled off according to

the acqgpt qcla%@canaclgzmgmpét@w(idz (SolveAY @xtFAutESH nf &fbd) Thus obt ai ned fl avor
concentrates ware Iven a_gas chromat ographl c anal ysi s under the sane

conditions as edpl g each the gemplas asyohtaineddnddxampde k andf | avor
Che Tl avor GOMEaTRPEERAMT L ot B AR ER AR s Hiodotdedihbg, ' ChCiasT ' "
Table 1 by ebdteadstedalri‘ﬂseeammeshwuirh 105 mL of dimethylether. The organic
layer was dried over magnesium sulfate and filtered. From each
15 filtrate the solvent was distilled off according to the accepted practice
to provide a flavor concentrate. Thus obtained flavor concentrates
ware given a gas chromatographic analysis under the same conditions
as employed in the flavor analyzing method 1.
Of the flavor components, those compounds which showed
20 particularly drastic increase in the flavor concentrates obtained upon
the solvent extraction are shown in Table 1 by their names and their

concentration levels.



coneentration |levels. 13 TABLE 1 Conponents which showed particularly
notabl e increase in flavor concentrate obtained by sol vent extraction

‘met hod and their concentration |evels (ppb) 5 ConpoundConparative Exanple 1
Example 1 (32)-hexenol 1.811432.35 (2S- enol 0. 0030. 93 Hexanol 0. 4030. 93
Gerani ol tracel35. 31 Linal ool 1. 74117. 91 Li nal ool oxide (furanoid)O0.0040.59

2- Phenyl et hanol 1. 001080. 55 Benzal denj4B1.188498. 71 Benzyl al cohol 10. 394735. 85

Met hyl salicyl at 2. . sho ' . Q hed . W the green tea
extract of Oonpgfoéﬁggﬁegg%%léﬂléﬂh‘%gd §%§lﬁ}§f‘&%¥1§f@5ﬁgdﬁnﬁ}%saesm cally

i ncrease iftavidieciceentrataobtdihadibyboeantxdrdctidfl mibethgdamhtlesigt ogr am
obt ai ned by the dynam’i Q&gd@g@?ce met hod is shown as Fig. 1, and that

obt ai ned byongentiAtip e r Yon nethod, as Fig. 2. It can be understood
fromFig. 1, when the flavor conponents are conpared in terns of total

|nt egrate valila nn-tho nac 15 chrammt nar am Aht a1 nad fr am CC
vV LAT OUo T Crre 3Md LJ A2 N1l U M UATTTTUOOT AT ITOOr T [ OTTT CORO,

GC- M5- neas ampoundoy the dynamic G;;iq;aa;qmd:\ee met hod, tEaamﬁ)ﬂse il avor
conmponent |in Exanple 1 increased tj about 2.6 tines that of Conparatjve
Exanple 1., Also fromFig. 2 it can rstood that fthe yield of the
flavor congoepixendlt he flavor concentratiegpbtai ned by thejgxprggctioh with
20 the solpent—from-bxanpte—t—extraet—was—drast+eat-y—hi-gher—+—e——apout
(2 &)-hexenol 0.00 30.93
Hexanol 0.40 30.93
Geraniol trace 135.31
Linalool 1.74 117.91
Linalool oxide (furanoid) 0.00 40.59
2-Phenylethanol 1.00 1080.55
Benzaldehyde 2.88 498.71
Benzyl alcohol 10.39 4735.85
Methyl salicylate 2.35 67.66

As shown in Table 1, compared with the green tea extract of
Comparative Example 1, the amount of flavor did drastically increase
in the green tea extract of Example 1.

10 The gas chromatogram obtained by the dynamic head space
method is shown as Fig. 1, and that obtained by the solvent extraction
method, as Fig. 2.

It can be understood from Fig. 1, when the flavor components
are compared in terms of total integrated value on the gas

15 chromatogram obtained from GC, GC-MS-measurements by the
dynamic head space method, that the flavor component in Example 1
increased to about 2.6 times that of Comparative Example 1.

Also from Fig. 2 it can be understood that the yield of the flavor
component in the flavor concentrate obtained by the extraction with

20 the solvent from Example 1 extract was drastically higher, i.e., about

29 times that of the Comparative Example 1 extract.



29 times that of the Conparative Exanple 1 extract. 14 Exanple 2 Exanple 1
was repeated except that 0.04 g of Tannase (Kikkoman Co.), 5 units of

‘Emul sin (Sigma Aldrich Co.) and 5 units of |3-xylosidase (Sigma Al drich
Co.) were used as the enzynes, to provige 5 338 g of a green tea extract.
Conpar ati ve_ Exanpl e 2 Exanple 1 was repeated except that 5 units of Enul sin
(Si gna Al dixampde 2 and 5 units of R-xylosidase (Signa Aldrlch Co.) were

used 10 as the
Conparative aanﬁgﬁkgrﬁgﬁg r%}{)&g?ecféggggtoghgg (%fgt#ej[aalgﬁ% g of Tannase
( Kit kkomn@@mkkmu&ﬂ) a&;mhm @ﬁEm?IS1iidSmmnl Amraan; Go.pand aﬁﬁﬁm% Ogi t eaf
extract. npay at.i,ve anpl e e was repeated except .that go
Tannase (W 'Kklnsdasy l%a%ﬁf%@%)ﬁm@é@@ &h%ﬁ@éﬁ% toPIPVIES e used
20 as the gqgafgp%&;@gé@%gg& g of a green tea extract. (Functional

0

eval uatlon) Ea e extracts as obtained in Exanples 1 and 2 and
Conparative Exarrpl es 1 - 4 was given a gas chromatographic 25 anal ysis by

t he sol vent extr hgp Al so each extract was diluted by 10 tines
with ion-ex %P& eQErTg Olg %en functional evaluation as to its flavor or

' gl i sh, 7liy0t en Wixtampdé Nedtapaepbhtdd excdpiet HesEinit@sf Emalsian(Sigmkabl e 2.
Al(éilric% Co.) and 5 units of B-xylosidase (Sigma Aldrich Co.) were used

10 as the enzymes, to provide 338 g of a green tea extract.

Comparative Example 3
Example 1 was repeated except that 0.04 g of Tannase
(Kikkoman Co.) was used as the enzyme, to provide 337 g of a green

15 tea extract.

Comparative Example 4
Example 1 was repeated except that 0.04 g of Tannase
(Kikkoman Co.) and 0.1 g of Protease A (Amanoenzyme Co.) were used

20 asthe enzymes, to provide 339 g of a green tea extract.

(Functional evaluation)
Each of the extracts as obtained in Examples 1 and 2 and
Comparative Examples 1 — 4 was given a gas chromatographic
25 analysis by the solvent extraction method. Also each extract was
diluted by 10 times with ion-exchange water and given functional
evaluation as to its flavor or relish, by ten well trained panelists.

The result was as given in Table 2.
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OOxxx a~ N C d W C OOxx00 Li r1 CVNm WAUMNAYY LM 16 As shown in
Tabl e 2, the products according to the present invention clearly contained
‘greater anounts of flavor conpared with those of Conparative Exanples, and
al so had functionally excellent relishg 5 Exanple 3

As shown in Table 2, the products according to the present
invention clearly contained greater amounts of flavor compared with
those of Comparative Examples, and also had functionally excellent

relish.

Example 3
Fifty (50) grams of Darjiling tea leaves and 750 g of soft water

were mixed under stirring, heated to 80°C and thereafter cooled to
40°C. To the system 0.01 g of Tannase (Kikkoman Co.), 0.1 g of

10 Protease A (Amanoenzyme Co.) and 0.1 g of AROMAZYME
(B-glucosidase, SHALIGAL Co.) were added and stirred at 40°C for 6
hours. The system was filtered through bleached cotton cloth to
provide 690 g of the filtrate which was further sterilized at 90°C for 10
minutes, cooled to 40°C and centrifuged (centrifugal acceleration,

15 800G x 5 minutes). The supernatant was filtered using
diatomaceous earth as the filter aid. Thus 660 g of clear filtrate (Bx

3.6°) was obtained.

Comparative Example 5
20 Example 3 was repeated except that no enzyme was used, to

provide 620 g of black tea extract (Bx 2.5°).

Comparative Example 6
To 50 g of Darjiling tea leaves, 750 g o f 100°C soft water was

25 added and mixed, followed by 5 minutes’ standing and cooling to 40°C.

The system was filtered through bleached cotton cloth to provide 645

g of the filtrate which was further sterilized at 90°C for 10 minutes,

cooled to 40°C and centrifuged (centrifugal acceleration, 800G x 5

minutes). The supernatant was filtered using diatomaceous earth as
30 the filter aid. Thus 660 g of clear filtrate (Bx 1.5°) was obtained.

(Functional evaluation)
Flavor of the black tea extracts as obtained in Example 3 and
Comparative Examples 5 and 6 were compared. The extracts were

35 each diluted to Bx 0.3° and their flavor was compared by five well



Fifty (50) grans of Darjiling tea |l eaves and 750 g of soft water were m xed
under stirring, heated to 80C and thereafter cooled to 40C To the system
0.01 g of Tannase (Ki kkoman Co.), 0.1 g of to Protease A (Amanoenzyne Co.)
and 0.1 g of AROMAZYME ((3-glucosidase,, SHALI GAL Co.) were added and
stirred at 40C for 6 hours. The systemwas filtered through bl eached cotton
cloth to pramekd pad@liptsf Flaehfsampde avahevhalustedfhy bherade systieimzasd at 90C

for 10 m nutes, cqol t 0,40C and centrifuged entrifugal acceleration, 15
800G x 5 m i EREpSE e ARRGE AOwEEL bif sk P ol Cngastt Admceous earth as
the filter @ideotiBHes®60TheOdvera@@ pints palifed Btere3adhvm dPTALIES.
Conparative Exanple 5 20 Exanple 3 was repeated except that no enzyne was
used, to provide 620 g of black tea extract (Bx 2.5). Conparative Exanple 6
To 50 ggof Darjiling tea |leaves, 750pgm) jr gl00C soft water was 25 added and
m xed, f50I | owed by 5 m nutes' standing and cooling to 40C. The system was
filtered through Pheediordl evhhotiah of produpt of this fivientgowhndthdsd of at e

whi ch was fyrther ter'lizeg] at 90C for 10 m nutes, cooled to 40C and

cent ri f uged PERRA ’f‘i?ggP‘a eration, 800G x 5 minutes). The supernat ant
was filtered using diatonaceous earth as 30 the filter aid. Thus 660 g of
clear filtrate{B—3t-5—was—ebtarnred—Fuoretonal—evalvatieon—Faver—pf the
bl ack tea |lextracts as |obtai ned i n Exaniphect®nahBval@atipar at i ve Exanpl es{5 and
6 were conpared. The gxfracts Vt\fre 35 fach let“rJ]t ed tlg I?%gu"d and the|r
flavor was conpared by T3°9E weMO"EW tr AFNEREFaneleEd VAR Sanpl e was
eval uat ed |by 5-grade S)igie@itas bldck teat engédsy of {the flavor, flowery b|ack

tea note Qr taste and | gorgeousness. The average points gai ned were agp shown
in Table 3. 5 TABLE 3 |Functi on&©°t®val uafi on of product of this invent|on and

those of CEMIQ%' ve |Exanpl eg strong flavor, gorgeous,

(product of 4.4 4.0 4.0 flowery

this invention)

Comparative modest flavor, lacking
3.6 3.0 2.4

Example 5 gorgeousness

Comparative retaining black tea note but
3.0 3.6 3.0

Example 6 lacks strength

10 As shown in Table 3, Example 3 product of this invention had

strong flavor and furthermore was gorgeous, exhibiting strong flavor
inherent in the black tea, even as compared with Comparative
Example 6 product. This strong and gorgeous flavor is considered to
be attributable to the glycosides contained in the black tea leaves.

15
Example 4

A 3L.-glass column was filled with 660 g of the extract as

obtained in Example 3, and steam was fed into the column from its
bottom (40 mesh wire net) under atmospheric pressure to conduct

20 steam distillation. The steam containing the flavor as recovered
from the column top was condensed in a cooling tube to provide 50 g
(10% to the black tea) of an aqueous solution containing the flavor

component.



Funetional Eval uation flavorfl owerygorgeous-overall eval uation

I ntensi tybl ack teaness note Exanple 3strong flavor, gorgeous, (product

of 4. 44. 04. Of | owery this invention) Conparativenodest flavor, |acking
3.63.02. 4 Exanpl e 5gor geousness Conpar aiiver etai ning bl ack tea note but
3.03.63.0 Exanple 6l acks strength 10 As"Shown in Table 3, Exanple 3 product
of this i nvéotmparabie Exanople 7| avor and furthernore was gorgeous,

exhi biting strong,flav r t.he .bl ack tea, .even as c ared with
Compar at | e Exanchee Bxprass (B20 S oBineg T Goguraasies Frdvepta § wams! der ed
to be attrirbatapie the thAan@r)siasifeto E?d&h@pnﬁiﬂ tan‘ob?dé"S@C%‘(I@% foeaves. 15
Exanple 4 A 3L-glass col um was filled with 660 g of the extiract as

obt ai ned i thedelaskeea) ofiaa aquasnsselutéan iconsainingddiefiaver componerot t om
(40 mesh wire net) under atnospheric pressure to conduct 20 steam

distillation. The steamcontaining the flavor as recovered fromthe col um
top was cor@miﬁiamiveaEgampl@gBtube to provide 50 g (10%to the black tea)
of an aqueous soI i on cont |n| e f.lavar onponent 8 Co aratlve
Exanpl e 7 The ext ?Xl@E@ ?b'?o? taiegdiln Comparative €6 3WaRs

treated in tﬁv?&té@i‘ﬁ‘%he%ﬂh %&v sﬁﬁnfﬁ‘zafﬁ’ﬁai‘n%fé ﬁrtB 351 58 ré@ﬂ?‘%tt% the

bl ack tea) an aqueous solution containin avor conponent
Conpar at i vehexdalmekeed) of an aqueous solution containing the flavor component.

10
(Example of flavoring canned black tea)

Ten (10) g of a black tea (BOP, Indonesian origin) was thrown
into 300 g of 95°C hot water, and extracted for 3 minutes with
occasional stirring, followed by solid-liquid separation by filtering

15 through 200-mesh polyethylene filter cloth to provide 250 g of a black
tea extract. After cooling the extract to 30°C, vitamin C and sodium
bicarbonate were added thereto, followed by filtration. The filtrate
was diluted to 1,000 g with water. To each 1,000 g of so prepared
diluted tea extract, 0.2% of each flavor as prepared in Example 4 and

20 Comparative Examples 7 and 8 was added and mixed, filled in 190
g-capacity cans and sterilized at 121°C for 10 minutes.

(Functional evaluation)
Above flavored black tea beverages were given functional
25 evaluation by ten well trained panelists. The flavor or relish was
evaluated, giving 5 points to non-flavor-added beverage and 10 points
as the full mark. The result of the functional evaluation (total score
given by the ten panelists) and characteristic relish of each were as

shown in Table 4.



The-extract (660 g) as obtained in Conparative Exanple 6 was treated in the
manner simlar to Exanple 4 to provide 50 g (10%to the black tea) of an
aqueous solution containing the flavor conponent. 10 (Exanple of flavoring
canned bl ack tea) Ten (10) g of a blackdgea (BOP, Indonesian origin) was
throwmn into 300 g of 95C hot water, an extracted for 3 mnutes with
occasional stirring, foll ovved by soITABIuELﬁ d separation by filtering 15

t hrough 200- nesh Vi f | ack tea
extract. After cggﬁ%%!? 1€ egxﬁt r ac‘%fg)ff’%g%ﬂc %%nhg%gﬁg) ?utr%?o |(gfgr bonat e
wer e added (EdimmtrativboEkamapleby filtration. The filtrate was diluted to

1,000 g wwth water. To each 1,000 g of so prepared diluted tea extract,
0.2% of each flavor as prepared in Exanple 4 and 20 Conparative Exanples 7

and 8 was {added and mi xed, filled in 19 ‘%Eﬁc and sterilipged at
121C for ] :\I rxvi I Llﬂf%l‘u&t? Eb& Q@ﬂiégd hl ::r-l/ t ea
bever ages (were gl ven functi ondlp01ﬁ6 é}}aimtenatlbs ten well trained
panel i sts.[ The ftavar,.or _reti i was ated, Qi Ving 5,ppi NS 1O
non- f | avor X¥t&ayoh H@@ and poi Mt e £Q seRve fg| Igﬁ”Pﬂ( ﬁﬁfﬂ Vo€l t| of the
functionall evaluation (total score gln\{&ﬁelw Indene8apasg! i sts) and
char act er irst+e—+eH-sh—ef—eachwere showhn—+h—table—4—319—FABLE—4
Functi onal Emmh@;le |4on of produ&b5 of ﬂmral noteandovodindotédskerdnt @onpjar at i ve
Exanpl es F nct v.al uati on poi nt ?1 cte i Stics._no f gvar addi ti op50nmade
to serve a p{% Bat flayor un %%ﬁ@gllﬁ’rpat EQ&FHH af(lor al
not e and bqﬁyeﬁﬁbg)l nherent in (produad ﬁéshhnﬂaeﬂavdm ng tea are |rrp rted;
nat ur al i pventtomand—freshmii—d—tayor—Conparativer2ftavor—strength
i ncr eased | Keamparative 72 flavor strength increased but felt

Example 7 slightly astringent

Comparative 70 light flavor of the top note

Example 8 strengthened but body note

insufficient as a whole

As shown in Table 4, the beverage to which the Example 4
product of the present invention was added could impart to the
non-flavor-added product a light, fresh flavor as the top note well
balanced with the body note. The product of the present invention

10 also had strong flavor inherent in black tea and was clearly
functionally excellent over the products of Comparative Examples 7
and 8.



Exanpl e 7slightly astringent Conparative70light flavor of the top note
Exanpl e 8strengt hened but body note insufficient as a whole 5 As shown in
Tabl e 4, the beverage to which the Exanple 4 product of the present

i nventi on was added could inpart to the,ynon-flavor-added product a |ight,
fresh flavor as the top note well balanced with the body note. The product
of the present invention 1o al so had (JtABM® f| avor inherent in black tea and
was clearly functionally excellent over the products of Conparative
Exanmples 7 and 8. 20 CLAIMS 1. Method for preparing tea extract with

enhanced flRvor, Methéd fos p@bpaamgetéazeﬂtmcth@\th@l@ﬂ@@bﬂd@oﬁewhﬁa@si ng
or after treating the tea | eaves

1 t d d/
W h T annases. CHATachEr et o Ay oas EIYGoRt I PRCIRARIE YA Shadhgich
gl yeos! de- ygoh vshith ANEHE a5 ahi8P o gfiRe oLkl beg M shalas! dase,

(3-primeverosidase and as set ort Caiml
or 2, in which the use rate of the glucosidase hydronS|ng enzyne Iles

withinar 001 0 f the starting tea
leaves. 4 She ol Patioc s gef it danhc o ERe 3, *i n' Wi oh ¢ ne
tannase tre@%ﬁé‘ﬂde‘ Eyﬂ%l&bﬁ@g@h‘z?iﬂb idgt M@s%%f@sél%c%t?frdrﬂﬂ or nore kinds
of protease. 5. net hod as set forth in daim4, in which the use rate of

protease |ifFg \msndasg, ﬁmg@emergsmsemod Br =y losdase. on the wei ght of the

starting tea |l eaves. 6. The nethod as set forth in any one of Clains 1 - 5,

in which the tea | eaves are those of green tea, black tea or oolong tea. 7.
The net hod &s setThemiéthiod asgedforthaim€ldim Bor 2pnimiwlsieht ttee uss eatat e of

;? gp ? ,Sﬁgl ![ g&' \f%agiégzom asegﬁyal;olgrs:ltné e?l(%y%eg liets)aw?ief\gir(l) rall It'abgge \S?Og(%l of the

10 U/g, based on the weight of the starting tea leaves.

4. The method as set forth in any one of Claims 1 -3, in which the
tannase treatment is carried out in the presence of one, two or more

kinds of protease.

5. The method as set forth in Claim 4, in which the use rate of
protease lies within a range of 0.01 — 100 U/g, based on the weight of

the starting tea leaves.

6. The method as set forth in any one of Claims 1 - 5, in which

the tea leaves are those of green tea, black tea or oolong tea.

7. The method as set forth in any of Claims 1 — 6, in which the
use rate of tannase lies within a range of 0.1 — 50 U/g, based on the

weight of the starting tea leaves.

8. A method for producing tea flavor, which comprises the first
step of having glycoside-hydrolysing enzyme act on tea leaves during
and/or after treating the tea leaves with tannase, and the second step
of subjecting the tea extract which is obtained in the first step to

flavor-condensing treatment to obtain a flavor concentrate.



8. A nethod for producing tea flavor, which conprises the first step of

havi ng gl ycosi de- hydrol ysing enzyne act on tea | eaves during and/or after
treating the tea | eaves with tannase, and the second step of subjecting the
tea extract which is obtained in the figst step to flavor-condensing
treatnment to obtain a flavor concentrat® 21 9. The nmethod as set forth in
d ai m 8, i®. whi cTHehmdthadoas sebfnﬂahsihr@laine& mevwhich e ri ed out by steam

distillatign. 10. The nethod as set. fort ai m in which the
i autd i QvarsndeipRdgeaphent s cdzried Suf by stvem ftistiafel eq ¢ o
further flavor-condensation using a syntheti c adsor bi ng agent. 11. The
nmet hod as set forth in any one of Clains 8 - in which the tea | eaves

aLe t hose df0.gr edthe wthbdms$taﬁoréh moCkmgnSe@r 9%m0wmahémrlaquubbt ai ned by
13. T
l'avor oot SipaleRE oBRaRL Y the ik A Aol RE iRt oo firthisre or | orai e

8 - 11. flavor-condensation using a synthetic adsorbing agent.

11. The method as set forth in aﬁy one of Claims 8 — 10, in which

the tea leaves are those of green tea, black tea or oolong tea.

12. Tea extract obtained by the preparation method as set forth in

any one of Claims 1 - 7.

13. Tea flavor obtained by the preparation method as set forth in
any one of Claims 8 — 11.



