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 these years, and field of its
application is yearly broadening, wéﬁgéﬁggggéiz Ii\Tncreasing use of that
flavor. For exanple, it is used for g) or mlk 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 |otionMethedofRieppringhidaeEitaget and Teadflavoz 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
fromtea feavhRshricAEFi¢kP!l e. 20 On the other hand, natural tea flavor is

very delicate and easy  to disappear in the process of making such products.
For exanple, in priduiscmvemtson pelaeadosan sagyenatic PERt methaett foks are
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deteriorated or decreased, and the drinks are not fully satisfactory in
respect of flavar, conpgred with freshly nade tea fromtea | eaves in the
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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 is 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



2 water, extract obtained by distillation or extraction with |iquefied
carbon di oxi de gas of tea |eaves and powdered tea |eaves (cf. JP Sho
63(1988)-3755A); a nmethod conprising passing a humdified inert gas through
hurmidified black tea or green tea to recdver the volatile flavor 5
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reflavorlng (cf. JP Sho 63(1988)-137646A); risin dding to
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conmponent oftea Is y achi eving rapi l'oprent, and studies
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gl ycosi de- hydr r& uc as f3- }icrx 05| dase .are under Irﬂo ress. For
exanple, it Qgélt RS YGIHE TEGORERR ool ,
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are pr esent in tea leavds in the formof their ycosi d (precursors) (cf.
Phyt ocheni stmgthediof abeam- dmﬁlng moghy pa'ﬁaem@e pg anm:@nmxrdqmt to vbtains4,
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(1994)); als ool ong tea pri meverosides (.6-0-(3-x
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were iol ated;fGfed BRY A6 REFLEIAbal flavor enhancement can be expected.
Thus, their results are not necessarily satisfactory.
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



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

t he nechani sm of flavor generation duri n% fermentation of 3 tea or

gl ycosides in tea extracts. Hence they are insufficient in respect of

ef fective uttda gaglyvostdesin ted gromiddes Hasenthéynareankaffvgent ibi scl osure
of the Invention 5 A g&i f ob&.ﬁct of t present invention is to provide tea
extract andrasesct phedlectivewhiligation %lygo%fjrﬁﬁﬁ’é'@ﬂ?nbﬂlné?ﬁé@ﬂ’%%ly
extracting glycosides fromtea |leaves. It is known; when tea | eaves are
extracted with water or hot water and the extract is treated with a

gl ycosi de- hyDisdlgsureyofthe dnventiont he gl ycosi de deconposes and new fl avor

generates. Wereas, it is .no iscovered, .surprisi.ngly, that the anoynt of
flavor c%rrponent s AF@#@‘%&SF&OE% STERENhHLYF tégnpgggégrogg@e 58?@6‘%‘6%0 y

gl ycosi de- deg@¥BeS b1y WHicHYhedr g/ i8 e d1ffedd by2effasveleat ment of tea
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prot ease carexfrartinguglycesidesdirenstea keavgmount of the flavor conponents.
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on tea 20 | aveBM%ur'napand/or after tregting the tea | es with tannase
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gl ycosi de- hydrol ysing en?Z reaCt"”'wth tea [eaves during and/or a?ter
treating therdrrarkebliemarenke? svhambes deavesiardactat ondogigbypcasidsubj ecti ng

the tea extract which i obtained in the first step to, fl avor-, condensin
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products of heretofore practiced 30 nethods of having gl ycosi de-hydrolysing
enzyme rEactpratensesan 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



extract can be obtained, and the nmethod can provide flavor-enhanced tea
extract and tea flavor. Brief Explanation of Drawngs 35 Fig. 1 shows gas
chromat ograns of flavor conponents of 4 Exanple 1 and Conparative Exanple
1, as obtained by dynam c head space nethod. Fig. 2 shows gas chromatograns

of flavor- enEgﬁ\kl}glﬂltepIS%%‘&CC6nfﬁar @@Ej(ﬁ'nl’gg{q QQ'HB%ﬁ{é'ndé Bgr Al §c hea@S

obt ai ned by s extracti on net el nafter 't I nventi on
i s expl ai nedspacef oxethed. details. As the tea | eaves useful as starting

ials i h h f 10 ' ion, f | e,
o< er ment od 1 ca B SEOHFdR OTERaRoRamF £ gIas-engabed PRGOS of  ned
g7 een 1 ea. KBRUSSIT and Conghiva 126 Brhnbiae, GREIREAI b5ldiogh Vel

referred to as "steanmed _tea™); non-fernmented tea such as” U eshi no- Cha,
Aoyagi - cHa aextragtionometbiafinese tea ("caul dron-boiled tea"); seni-fernmented
tea such 15 as Hoshu-cha, Tetsu-Kannon-cha, oolong tea and the |ike; and
fermented tea such as black tea, Awa coarse tea, Goishi-cha, pu-ehr tea and

the like can be nadfedeinHfosetlieprovéet Itdentioy ibexpigthedbin Fliethezr e, but
normal Iy when they are given such treatnment(s) as cutting, crushing,

grindi ng or defalls.ke usi ng devices used in food 20 processing before the

criyre Ureatrent, AgCBA abe ANt oSTROMEN LSS IERBIABBIGTOLC,

achi eve nore favorable e ose, non-Per nen Sént -
tea richio n thy posselesinventigar foreaianplgnear ferachted keh saichngs gotemg t ea,

25"t anni - hy BPL 1AL REINE, Feaniadsien, KEnG EIeesctte P BHTES g,
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havi ng one, tead)onomdermendeddeasswalt aslréshineaChiae doyagiiohd amdeously with
the tannase ;[réﬁ%hg%flinés%etgal & \(/:glrll(fr%r}rggiled tea”); semi-fermented tea such
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



30 still nore effectively enhanced. Conbined use of at |east two proteases
can further heighten the effect of protease. As tannase to be used for such
an enzymatic treatnment, any kind can be optionally used w thout any
limtation, so long as it has tannin- h)?drol ysing activity. Specifically,
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exanpl es of (3-glucosidase usef ul e enzymatic treatnment of glycoside
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practice, and refial{ji@ng t&ey resu ting](ycultured product vvitP or w thout
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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 B-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



Sigma- Al drich Co., or those separated from (3-gl ucosi dase-contai ni ng
enzymati c preparations such as Cellulase A (Amanoenzyne Co.), Cellulase T
(Amanoenzynme Co.) and the like can al so be used. 30 Specific exanpl es of
(3-xyl osi dase include those obtainable trﬁough the steps of solid or liquid
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wi t hout further internediat a processi ng, according to an accepted refining
met hod, ®hd likesw a dspadamediumonascorgenap asccepted Rraetioe, aad Irefinasgand

refined can r S . | fle- r: L.ng..enzymnes
differs dep@g%rgﬁgﬁﬁi%éﬁ}tﬁgdf@:%ﬂﬁ ‘éﬁ?h&aglm@ ﬂgrﬁg‘\égéﬁ%fﬁlgglgéner ally
U)eci fi e](cj, b%fod%simag, alfcoag}mgmlrﬁaclicddptaﬁwelﬁmmﬁtmb?h@%raindaz}miseo. 001 - 10

g, prefera 0.0Q05.- 2 , hase n the i ght of t starting . tea
mmrer bl DOSTRRRIASITPE SEBSIARIE URD ADBEV TR IRAHRE ATRELARG GHebbr mor e
of animal -, ygAefable-, or mcroorgani smderived proteases can be used
either singly or in conbination of two or nore. For exanple, Protease A
Prot easelsM Pr ot eddee rateifithesengly ®epdedusbrolysing enzymes differs

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 Ulg, 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



Newl ase A and Newl ase F (koji noul d-derived proteases, 25 Amanoenzyne Co.);
Sum zyme AP, Sum zyne LP, Sum zynme MP, Sum zyne FP and Sum zynme LPL (koji
nmoul d- deri ved proteases, Shin-nippon Chem cal Industries, Co.); Protin FN

(a koji moul d-derived protease, Daiwa Kdsei Industries, Co. ); Denapsin 2P,
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nmoul d- deri v : o PR AP NL,
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Protin P, DXki4]6FeBiomese $PotFG, BiopTass SbaisF(hérdcteria-derivedd
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Hankyu 10 Bioi ndustries); Al oase AP-10 acteria-derived protease, Yakult
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Al'S); CORCL N 089 VE rLa-derived
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(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 —



Nagasechent echs); other aninmal-derived pepsins, trypsins and the |ike can
be nanmed. Use rate of these proteases differs depending on, e.g., activity
of individual proteases and cannot be uniformy specified, but in 25 general
terms, for exanple, it may be within a r@nge of 0.01 - 100 U g, preferably
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for about econds ¥ a mmutes. “Then the systemi’s of'ed and from
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above- dgscribrhdi & so obtained tea extract can be given an optional form
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



can be treated by flavor- enriching nethod such as, for exanple, steam
distillation, solvent extraction, fat-extraction, nenbrane 20 concentration,
resin adsorption, super critical extraction, concentration under reduced
pressure and the like, to be given a for® of enriched tea flavor. In
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el uting 1ist waiynsef exsaupled) styeénedividydbeaxen®kepobimhérol , can be used. The
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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 m2/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,



15 way of exanpl es, styrene-divinyl benzene copol yner, ethylvinyl benzene-
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nmet hod for t sorption using a um system 10 for exanple, the flavor
conponeritd can be a‘klsetlﬁbdt}bgr q:xauﬁemﬁgng(lneansoﬁﬁ‘ exdmpde & meethqu ef er abl y 20

- 500 vol une_tine e n the,dguid distillate through a
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SV = 1 - 1003cdepted Rakticd! @ be used). IRHCERS sindefatstiefalisethhgy agent is
washed with wafter, and thereafter. 50 - 95 wt % aqueous et hanol solution is
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provi de a wa avor concentr er C ensit ng
means, fior exikn@ie oA, repdod, ecbcorxt odecpahg dihanld the tikei snidlthefre with oils

and fats, aCﬁ? 1q(;gne%a}t% toq s; animal oils and fats such as beef tallow, hog fat,

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 C¢ — 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



accepted practice can be used. For oils and fats useful in that occasion

there is no special Iimtation, and for exanple, any of vegetable oils and
fats such as soybean oil, rice oil, sesanme oil, peanut 15 oil, corn oil,
rape oil, coconut oil, palmoil and the like and their hydrogenated oils;

ani mal oil s ppnhdés such as beef tallow, hog fat, fish oil and the |ike
and their hardened oils; nediumchain triglycerides (which hereafter nmay be
referred to as MCT) and the Iike my be named. Fromthe standpoint of
stability of]ﬁh% fl% vor 20 obtained, MCT can be naned as the preferred
exanple. As np I gl ycerides of C6 - Cl2 mediumlength chain fatty acids,
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(Ki kkoman Co.), 0.1 g of Protease A (Anmanoenzynme Co.), 5 units of Emulsin
(Sigma-Aldrigch Co.) and_5 units. of (3-xylosidase (Sigma-Aldrich Co.) were
added, foll Py aliivicotxamRleshdi ng at 40C

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.



10 to allow their reaction. Thereafter the tea | eaves and the extract were
separated by filtration to provide 340 g of a green tea extract.
Conparative Exanple 1 Exanple 1 was repeated except that no enzynme was used,
to 15 provide 341 g of a green tea extraet . (Flavor anal ysis) Flavor

anal yses were condUeh@ttidns fohgae cireptbgashic #salyseé Exanple 1 and
Conparative Exanple 1 by dygamc h(féd space 20 net hod and_sol vent extraction
Magbine grodedr

net hod, to conpare the f Ehwlabt dHapkarshoat . ERRHEH0 t he
anal ysi s met hods was as (f)IQMxﬁWFuSEHaS'i?fc a@g{gﬂﬂﬁg met hod 1 (dynam ¢ head
5? g or the anples

space nethod) 25 Five ( rans eac as obtained in Exanple 1
and Conparative Exanple 1 was Q¥k6hd i nt6D m 500 25imimwo- neck flask, and while

mai nt ai ni_ng the sanpl e 0C, ,nitrogen o own, into the sanple from
one of tRe necks thr ougﬁE%ﬁ%BiqepéPy%Jbgﬁl@td\ggo‘?)l%W?ate of 50 nL/min, and
the other neck was connggfigetib® tanfiPeb509C30 tube and an adsor bi ng agent

(TENAX TA) at the fore-end of the tube, allowi ng the flavor driven out of
the sanple to be adsor bddeteptoBtemp. n28@¥C The adsorbi ng agent which

adsor bed the flavor was @%ggg }ON ele t/he 4§l avor conponent in Therno
16655 Nang 1H65€5

Desorption System ( GERS Hbonents were subjected to a
gas 35 chronmat ographi ¢ anal ysis under the follow ng conditions. 12

Conditions f gas chyomat ogr aphi nal ysi s Machi ne npdel; Hew ett-Packard
Co. HP. 6890 Flaitranabizing @ﬁ?h%%%céeﬁfqr%%mmn@@eﬁmdb. 25 mm 5 Col umm

LD 70,2720 (30 0 ool BIESHL Aok s RGBSR 80,
met hod) Comparative Example 1, 45 g of common salt was dissolved, and
extracted three times with 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.



In 300 g each of the sanples as obtained in Exanple 1 and Conparative
Exanple 1, 45 g of common salt was dissolved, and extracted three tines
with 105 nmL of dinethylether. The organi | ayer was dried over magnesium
sulfate and filtered. Fromeach 15 filtrdte the solvent was distilled off
according to the accepted practice tDARIaMilde a flavor concentrate. Thus

obt ai ned flavor cqopcentrates ware .given a gas.chromat qgraphi ¢ anal ysis
under the sane co&g‘?mﬂ’(?%n%ﬁé”gﬁi}l q}g%x@eqirpatrﬂlé:u[lp oo Pﬁgfﬁﬁaﬁilhod 1. O
the flavor GRIRANEHHEentirAOS BLEARRAUBYSoWEHe-ahavEdn2A RRHHILA 8hbir drastic
I ncrease in the flavor concenéra; es obtai ned upon the solvent extraction

are shown | momsnératibp levielsr s and their concentration levels. 13
TABLE 1 nponents whi ch showed particularly notable increase in flavor

concentrate obtained by solvent extraction nethod and their concentration
| evel s (pph)Cébmpourind Conpar ati ve @()M?;hmtlv.g Exanpl e LEx3@nphxe¢nol 1]81
1432.35 (2R)-hexenol 0.00 30.93 Hexanol 0.40 30.93 Geraniol trace 185.31
Li nal ool 1.{74 117.91 Linal ool oxi déﬁ‘({(ﬁ@ﬁﬁ]{ﬁ)ld) 0. 00 40{59 2-Phenyl et hanol
1. 00 1080. 5 hyde 2.88 49871 Bengz al cohol 0. 39 5 Methyl
salicylate 33@%@@?& shownin %@&Mm&%&a Y
extract of | (@R)pesdnole Exanple 1, the anoun®Qof flavor|did draetdzally
i ncrease im_thegreen tea extract pf Exanmpie_i-

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.



10 The gas chromat ogram obt ai ned by the dynam c head space nethod is shown
as Fig. 1, and that obtained by the solvent extraction nethod, as Fig. 2.
It can be understood fromFig. 1, when the flavor conponents are conpared
interns of total integrated value on thé4gas 15 chromat ogram obt ai ned from
GC, GC- Ms-neBgHhfslent s by the dynam c head space nethod, that the flavor
conponent in Exanple 1 .increased to about 2.6 tines that of Conparative
Exanpl e 1. Al so fribxample bwias repeatedaxsepttbod 004t ehdapnaise of the

flavor co in. .t f at @ i . Ry e r .o with
20"t he sol ventkrosin Gy 8 Bk SPIGRUEH Gl e lffRCh)G RS hlesdg 1)
29 tines tha-xglodidesedBpgnat Aldrieh €m) evereexsadat theenipmop) o grévidepl e 1
was repeated ce that Q.04 of, Tannase (Ki kkoman Co.), 5 units of

Emul sin (Si Bl 3 @heeB tPafdraclunits of  $3- xyl osi dase (Sigma Aldrich
Co.) were used as the enzynes, to provide 5 338 g of a green tea extract.
Conpar ative Exanple 2 Exanple 1 was repeated except that 5 units of Enulsin
(Sigma Al drComperatieedi:@mmpla 8 of (3-xyl osidase (Sigma Aldrich Co.) were

Compar ati ve Brampl BanBlgbPRsRaRtrd el Bl eninits il BRRE Fismanase
(Ki kkoman CoAldMel (68 @ns5 tifite 6 Preylostd a8e0(Sigen 3 A1 deichf C8.)o0Keed usdd tea
extract. Conparative Exanple 4 Exa@r%lae:gl was repeated except that 0.04 g of

Tannase 10 Ki &k bhaengymesrte Rrovige of dagreen tomaxbrasiyme Co.) were used
20 as the enzynes, to provide 339 g of a green tea extract. (Functional

eval uation) Each of the extracts as obtained in Exanples 1 and 2 and

Conpar at i ve Eeargdmetivde Exhmpke §i ven a gas chronat ogr aphi c

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 as the 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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pl aeu yOp, O OOOXQXX Opda) N+~ +hna ti cdoOOOXx x
OO O0O-la-.) ~0mo0Oa qrl L~7ti Nco @~ ORRRRRP. OLLCLL O
a) WWWWWU W16 As shown in Table 2, the products according to the

present invention clearly contained great®r ampunts of flavor conpared with

those of Conpar atiAe sEs#ireTabde @, 3he privdaicts Betordiak to xcpbésufit relish.
5 Exanple 3 Fifty, (50 ans of riiling tea | eaves and 750 g of soft water

vere m xed umyemtian elaat Y CRBERIAEC Brester araounts ehfkasior comnpared witlhc. To
(e o gk FgRISRR ISHN, 800 B I Sh ALY E0RUN .
wer e added aredisdt.irred at 40C for 6
5
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 £ 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



hours. The systemwas filtered through bl eached cotton cloth to provide 690
g of the filtrate which was further sterilized at 90C for 10 m nutes,
cooled to 40C and centrifuged (centri fug‘;l\l7 accel eration, 15 800G x 5

m nutes). The supernatant was filtered using diatomaceous earth as the
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of Darjiling , . 09
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The systemwas filtered
t hrough bl eached cotton cloth to provide 645 g of the filtrate which was
further sterilized at 90C for 10 mnum gg oled to 40C and centri fuged
(centrifugal acceleration, 800G x 5 {‘ ? The supernatant was filtered
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(Bx 1.5) was _obtai ned. Funcﬁi onal eval uation) Flavor of the black tea
extracts as HALY R @ 3 and Conparative Exanples 5 and 6 were

conpared. The extracts were 35 each diluted to Bx 0.3 and their flavor was

conpared by -five well 17 -trained panelists. Each sanple was evaluated by
5-grade systemas to iptensity of the FuavidsnalfHivaeitivonbl ack tea note or
taste and Qgorgeousness[ _The avEe[rage poi fts gai ey —were as,_shiowr1m Tahl e 3.
5 TABLE 3 Flinctional evafl&ti on| #3Wes¥ odud BoBgeorsii s overalisvalatiand t hose |of
Conpar ati ve| Exanpl es Fuhghiongl| fyal wat i 9nekd avor [ flowery gorgeous- overall
evaluation |intensity bl ack téa ness note Exanple 3 strong flavor,
gor geous, note
Example 3 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.
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r et ai ni ng bI ack tea note but Exanple 6 gcks strength 10 As shown in Table
3, Exanple 3 product of this invention had strong flavor and furthernore
was gor geousComgfitaitivenfixetmpleg7f | avor i nherent in the black tea, even as
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t he extract as obta| d in Exa and steamwas fed into the colum
fromits botheoblackotesds am aauﬁéup wﬂ.u@pnm@mmgﬂl@ﬂeggmc@mpﬂmtduct 20
steamdistillation. The steam contai ning the flavor as recovered fromthe
colum top was condensed in a cooling tube to provide 50 g (10%to the

bl ack tea) ofoarpacitecuExaehpld 8n containing the flavor conponent. 18

Conpar ati ve Exanpl 7 The X (62 ained in rrpar t| ve Exanpl e
5 was treated in <t6§i%n€) 2% Ogggﬁ?giﬂ E?tom%r%lw %J 6(Wasy t o

t he bl ack t t.

Compar at 1 ve By anpl o7 tﬁ%h%%zﬁle?‘;%tﬁh 240 THaBIEH ol %%%S?Q??@dé Exanpl e

6 was treattde bladkhteatefrear aquenharsoﬂutlﬁnaamitanzﬂlrtg)t}m flaivde cbhmpr{et% t o

t he bl aclb tea) of an aqueous solution containing the flavor conponent. 10
(Exarrpl of flavoring canned black tea) Ten (10) g of a black tea (BOCP,

| ndonesi an ofE s mple@s$ flavo@ie 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.



into 300 g of 95C hot water, and extracted for 3 mnutes wth occasional
stirring, followed by solid-liquid separation by filtering 15 through

200- mesh pol yethylene filter cloth to prqyide 250 g of a black tea extract.
After cooling the extract to 30C, vitamin C and sodium bicarbonate were
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score given by the ten paneli stp@irﬁndChaaaamtrmthcgi c relish of each wgre as
shown in Tam—e—AT—TQT:Bi:E A—Fopctiomal —_evatuation ..L pf —this
i nventi on anBo e additegmpar af PVe ExmAsieds ww&a%b&mtmla adt flavior poi|nt

Characteristics no flavor additji on 50 ,nagd. trol, flat fllavor
uni que to | Exanmple 4 _9 l#un utho fﬁ&gﬁaﬂ%&h&p&” t in

(product of | Exasnpkertiling tea p8B | npRoiadiotesd nd dlodyi mtwﬂnlmr)emnﬁ fresh
mld flavor arative. 72 flavpr str t h,.i ncr eased. but 7

slightly astgﬁw E‘ﬂy%r ative| 70 i Sﬁ rpliggoeaAre HEPPB%A‘id%% tu arrpl e 8
strengt henefd; Ridnthegy note insufficilephd Fpesh WO Elaor

Comparative 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.



As shown in Table 4, the beverage to which the Exanple 4 product of the
present invention was added could inpart to the non- flavor- added product
a light, fresh flavor as the top note | balanced with the body note. The
product of the present invention 1o al so had strong flavor inherent in black
tea and was clearly functionally excellent over the products of Conparative
Exanples 7 and 8. 20 CLAIMS 1. Method for preparing tea extract with
enhanced flavor, which is characterizgd,py having at |east one enzyne
sel ected fron1B—qucosidase, B- pri mever osi dase and 13- xyl osi dase act on tea
| eaves duri ng a ﬁr a%ter treatln the t.ea | eav M %h ta nase The

él ceEi avor,

net hod as E E Pﬁ%@grf% v%g tH %t He qﬁ & Ylat
qu005|das¥ réF § ﬁg % STiect R Y*RQ1 e Of 61681 10 U g, based
on the wei gt e6fef hérg CPR5d3 3w dy P mefisE & 4899%8f forth in
Claim1 or %2, Oﬁﬁdﬂﬁ?cﬁth%n SRNIRAVET MRt §rE/O&r AfdG ot SRt iPHe presence
of one, tWheoiteADLEARERAYiIBR bRRRR¥Se. 4. The method as set forth in O aim
3, 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 | eaves. 5. The nethod as set forth
i n any one 2of Clraenmethed4asisetwhdcth tire Qledin daves ahechhase obegreen tea,
bl ack tea arteoolfonget gaucésidhee negdnonl asi repterfzomich liiesamy tafinChai ns 1 - 5,
in which theguesefr at eoof -t adnase, | besedvdrhithea wednpe off @h: - 50 U/ g, based
on the wei ghttare@finttheest aebireg.tea | eaves. 7. A nethod for producing tea
flavor, which conprises the first step of having at | east one enzyne
sel ected from B- gl ucosi dase, B-prineverosi dase and B-xyl osi dase act on tea
3. The method as set forth in Claim 1 or 2, in which the
tannase treatment is carried out in the presence of one,

two or more kinds of protease.

4. The method as set forth in Claim 3, in which the use
rate of protease lies within a range of 0.01 - 100 U/qg,
based on the weight of the starting tea leaves.

5. The method as set forth in any one of Claims 1 - 4, in
which the tea leaves are those of green tea, black tea or
oolong tea.

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

7. A method for producing tea flavor, which comprises the
first step of having at least one enzyme selected from B-
glucosidase, B-primeverosidase and B-xylosidase 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. The method as set forth in Claim 7, in which the
flavor~condensing treatment is carried out by steam
distillation.



| 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 first
step to flavor-condensing treatment tgqobtain a flavor concentrate. 8. The
met hod as set forth in daim?7, in which the flavor-condensing treatnent is
carried out by steam distillation. 21 9. The nethod as set forth in Caim
7 or 8 in which the liquid distillate obtained by the steamdistillation

is subjecued tenfunthgrbqflavose condensatdin LS g @,synt hetks taEsorbing
agent. 10. lI ﬁlgeﬁbggl?§a§§togfgfﬁbiﬁj@nﬁmp%%e%h GHgkqﬁlgtlog 15” whi ch the
tea |eaves gre Ehase. of (rern, | ot sl B0LERA ! gas chpcTed extract

obt ai ned b%dsor Erepara %on net od as set rth 1n any-one ains 1 -
12. Tea fIavor t'4i héd Yy the preparation nmethod as set forth in any one
of Claims 7 -

10. The method as set forth in any one of Claims 7 - 9, in
which the tea leaves are those of green tea, black tea or
oolong tea.

11. Tea extract obtained by the preparation method as set
forth in any one of Claims 1 - 6.

12. Tea flavor obtained by the preparation method as set
forth in any one of Claims 7 - 10.





