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- 1 - SPECI FI CATI ON LI PASE ACTIVITY | NH BI TORS CONTAI NI NG HI GH MOLECULAR
VEEI GHT POLYPHENOL FRACTI ONS, TEA EXTRACTS, AND PROCESSES FOR PRODUCI NG THE
SAME TECHNI CAL FI ELD [0001] The present invention has been acconplished on
the basis of the finding that high-nolecular weight polyphenols

(pol yneri zed catechins) contained in oolong tea and other tea products

exhi bit various beneficial effects whereas they are | ess astringent and
bitter than other tannins and non-pol ymedi zed catechins. It relates to a
nmet hod of selectively fractionating polynerized catechins in tea, etc.,
conpositions such as tea extracts t REECAFECAGBONI ned by that nethod with the
pol yneri zed catechins in enriched form |ipase activity inhibitors
containing the fractions obtained by that nethod, and foods or beverages

t hat have the conpositions_added there ich are not inpaired in

to and_wh
flavor but present hi ghlpFEPEr déY1And INAABBECREAkENTAANIYC heal t h
pronoti ng purposes. BACKGROUKNOUARR WBOGZT WAPLHKPHREOLed@ACTIONSency toward
westerni zed eat iTHp H2BITRACTS, JEPAanEROCE 3K of Oi RFOD@T I NG eTHE opAMBiues to
i ncrease. According to a National Nutrition Survey in Japan (1999), it is
reported that although their energy intake is decreasing every year, their
fat energy r@é&% I@&ﬁegggLBhe reasonabl e proportion of 25% and 50 to 60% of
2 people over % are recogni zed to have high triglyceride and

[0001) The present invention has been accomplished on
the basis of the finding that high-molecular weight
polyphencls (polymerized catechins) contained in oolong tea
and other tea products exhibit various beneficial effects
whereas they are less astringent and bitter than other
tannins and non-polymerized catechins. It relates to a
method of selectively fractionating polymerized catechins
in tea, etc., compositions such as tea extracts that are
obtained by that method with the polymerized catechins in
enriched form, lipase activity inhibitors containing the
fractions obtained by that method, and foods or beverages
that have the compositions added thereto and which are not
impaired in flavor but present high preferences and can be

taken in for health promoting purposes.

BACKGROUND ART

[0002] With the recent tendency toward westernized
eating habits in Japan, intake of high fat diet continues
to increase. According to a National Nutrition Survey in
Japan (1999), it is reported that although their energy
intake 1s decreasing every year, their fat energy ratio

exceeds the reasonable proportion of 25%, and 50 to 60% of



i

chol esterol values [A Summary of 1999 National Nutrition Survey in Japan by
The Mnistry of Health, Labor and Wl fare, Rinsho Eiyo (dinical nutrition)
2001; 98(5): 577-588]. [0003] (besity is one of the nbst severe diseases in
present day society, caused by excessive fat intake. The excessive fat

i nt ake causes not only obesity, but also disorders caused by obesity such
as di abetes, hyperlipidem a, hypertension and arteriosclerosis. In Japan,
Mazi ndol e (regi stered trademark) as an ana@rectic drug is only one
therapeutic drug with official approval for treating obesity. However, this
drug is repoptedleoocvhavélskde ekteghszsdchoabagrcesghve rthilysk riaeuthd
dryness), constipation, epigastric distress, nausea and vomting [Ri nsyo
Hyouka (Cintbaleevakraat vohypes19855umBa2y: 04199459NatConailc dlutenidlivat i on,
1985; 13(2): 461-515]. In overseas, Xenical (registered trademark) as a

| i pase i nhi bPubreRhiehJapappbessbs Maniabswr pti BAalfht héapast eoidnt est i nal
tract, is on market as an obesity treatnent drugn However, this drug is

al so reporteliet62haveRsnaboeEfiget C4iiphcas nraErytiesol 200ilicPédsed st ool
frequency, soft stool, diarrhea and stomachache. Therefore, using this drug
IS sonetines5756é3ﬁbanied by concerns about safety(The Lancet 1998;
352:67-172) . 583?4] To prevent obesit&l,e it is advantageous to reduce the
caloric intak® cont PBFFLRY dfePRCHOMeVER, MPEL PEYGIFes68RERSI 1gui dance

on nuti tion making Gt difiieut o 3, togragtics;ia datly Life Thgrefore,

excessive fat intake causes not only obesity, but also
disorders caused by obesity such as diabetes,
hyperlipidemia, hypertension and arteriosclerosis. In
Japan, Mazindole (registered trademark) as an anorectic
drug is only one therapeutic drug with official approval
for treating obesity. However, this drug is reported to
have side effects such as excessive thirst (mouth dryness),
constipation, epigastric distress, nausea and vomiting
[Rinsyo Hyouka (Clinical evaluation), 1985; 13(2): 419-459,
Clinical evaluation, 1985; 13(2): 461-515]. 1In overseas,
Xenical (registered trademark) as a lipase inhibitor which
suppresses fat absorption in the gastrointestinal tract, is
on market as an obesity treatment drug. However, this drug
is also reported to have side effects such as fatty stool,
increased stool frequency, soft stool, diarrhea and
stomachache. Therefore, using this drug is sometimes

accompanied by concerns about safety ( The Lancet 1998;

352:67-172) .
(0004)] To prevent obesity, it is advantageous to reduce
the caloric intake by controlling diet. However, it

requires careful guidance on nutrition making it difficult



absorption of dietary lipids in the body in a safe and healthy manner is
practical and useful for treatnment of obesity and related diseases and in
pronoting health. [0005] Wth these facts in mnd, the devel opnment of a
"food for specified health uses” which is safe to use and is proven to be
effective in treating humans is attracting a lot of attention. Food
materials which inhibit increase of serumtriglyceride after a neal, such
as: a globin protein deconposition product that suppresses fat absorption

by pancreati¢ol ppaseibBhihi tanyyactirki t yThdre rButr. 148885 128 t3€- 60, Ni hon
Ei you Shokuryou Gakkai -shi (Journal of Japanese society of Nutrition and

Food Sci encexbsd989i0h262) diétat?, 1Kenkeuiki yas Bhakuhinn sKenkyu shideal t h
food and nutrition food Research) 2002; 5(3): 131-144]; diacylglycerol wth

different di gesitbp aadnabsospbirantitaat anhesueepar €drt @ retitaeyltglofcer ol (J.
Am Coll. Nutr. 2000; 19(6): 789-796, Cdin. Chim Acta. 2001; 11(2): 109-
117); ei cosapbataeporndackedatERAiard sdecaaahéxapabaocading hebBHAn .purified
fromfish oil; are on market as foods for specified health use until now.
[ 0006] On theO6Ohér haWdihr &pests fentki pndaiinpr ovhrgdeskflepmenft odl eng t ea
are: significant decrease in blood triglyceride after drinking 1330nl/day
of commerci al'fooHoigr spacfidice Wweeksh[ Nshefl Ehyobh Sholarfyod oGalsleaianshi
(Journal of Japanese society of Nutrition and food science) 1991, 44(4):
251-259]; andsopabPvadniei ber afifegtoeodhotigeasang2 hgymanssigapt thracténg
consecutive weeks to 102 males and females - 4 wth sinple obesity resulted
in nmore than2llR§ @éi ghtenssen. Food materials which inhibit increase

of serum triglyceride after a meal, such as: a globin

protein decomposition product that suppresses fat

absorption by pancreatic lipase inhibitory activity [J.

Nutr. 1988; 128: 56-60, Nihon Eiyou Shokuryou Gakkai-shi

(Journal of Japanese society of Nutrition and Food Science)

1999; 52(2): 71-77, Kenkou Eiyou Shokuhin Kenkyu (Health

food and nutrition food Research) 2002; 5(3): 131-144};

diacylglycerol with different digestion and absorption

features compared to triacylglycerol (J. Am. Coll. Nutr.

2000; 19(6): 789~796, Clin. Chim. Acta. 2001; 11(2): 109-

117); eicosapentaencic acid (EPA) and docosahexanoic acid

(DHA) purified from fish ocil; are on market as foods for

specified health use until now.

[0006] On the other hand, reports on lipid-improving

effect of oolong tea are: significant decrease in blood

triglyceride after drinking 1330ml/day of commercial oolong

tea for 6 weeks [Nihon Eiyou Shokuryou Gakkai-shi {(Journal

of Japanese society of Nutrition and food science) 1991;

44 (4): 251-259]; and oral administration of oolong tea (2 g

x 4/day) for 6 consecutive weeks to 102 males and females



in 67% of the subjects and significant inprovenent in the subjects with
hi gh bl ood acyl gl ycerol after taking oolong tea [N hon R nsho Eiyou

Gakkai -shi (The Japanese Society of Cinical Nutrition Magazi ne) 1998;
20(1): 83-901. These reports show that although drinking a | arge quantity
of oolong tea is recognized to be effective, it is difficult in daily life
to continue drinking such |large quantitieesy of a drink such as ool ong tea.
Further, sinply providing concentrated oolong tea is not an appropriate and

a practicalwgahigmmp@eeobes&kg stkangehi thepness cand 1a%ly ivademey 134
i ncreased caffeine content. [0007] Speaking of high-nolecul ar wei ght

pol yphenol s ifipehyneri zad eabgehicBshngoBt ghnedchntoah@re viegnand rother tea
products, they exhibit various beneficial effects whereas they are |ess
astringent ardbbetter wiihanhayheblobanaicydgagdenon- pdltyreriazadgcataehigns. |t
is therefore desired to establish an efficient nethod by which the

cat echi ns cohntai Ai8dhbn 8dhehg Eegocan@agkheérshea (fhedueats necan She isdeyardt ed

i nto non-polynerized catechins and polynerized catechins. [0008] It has
been known tRatinacear Netyisfionnieedizenes 1PA8tedOdan :b&3séPdr.at &dhelsy vari ous
resins. For instance, it has been known that detanning and decaffeination
are possi bl sepyprtpeahpngtiiethaachiovahedréhdiogak. 1Howey guanttiter ©thas not
been known any effective nethod that can selectively separate pol ynerized
cat echi ns fr8m ABA- L8l yAerEcednéardchirnbebyfreand veh an ddseibdicudiich as -

5 - activated charcoal or an adsorbing resin. o
in daily life to continue drinking such large quantities of

a drink such as oolong tea. Further, simply providing
concentrated oolong tea is not an appropriate and a
practical option, due to its strong bitterness and
astringency and increased caffeine content.

[0007] Speaking of high-molecular weight polyphenols
(polymerized catechins) contained in ocolong tea and other
tea products, they exhibit various beneficial effects
whereas they are less astringent and bitter than other
tannins and non-polymerized catechins. It is therefore
desired to establish an efficient method by which the
catechins contained in oclong tea and other tea products
can be separated into non-polymerized catechins and
polymerized catechins.

[0008] It has been known that a variety of ingredients
in tea can be separated by various resins. For instance,
it has been known that detanning and decaffeination are
possible by treating with activated charcoal. However,
there has not been known any effective method that can
selectively separate polymerized catechins from non-

polymerized catechins by means of an adsorbent such as
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absorption of dietary lipids, thereby suppressing the rise of triglyceride
in blood, and/or prevent obesity. [0010] The present invention provides a
met hod by which a mxture of non-polynerized catechins and pol yneri zed
catechins, say, oolong tea is so treated as to separate the former fromthe
| atter or vice versa. [0011] The present invention provides a nethod in

whi ch an aqueous |iquid containing pol ynmeyized catechins and

non- pol ynmeri zed catechins is brought into contact with an adsorbent

sel ected fronobbe]gr oupheopsestinig igkeatt bvabedyichar ¢oaldsang %@@%%re@ent
resin as the aqueous liquid is held at a tenperature of at |east 50C,
whereby the men- 1ppkyeeeczedicsgt eahiips tare sekechiivel yupgrewed @ that the
ratio of the polynerized catechins to the non-polynerized catechins is nade
hi gher than ehsthetdapvhgbfiakdiaguequs iplidgyi dheTheyi Bu@Rlriess ialgs @ hpr adisdes an
aqueous solution that has been produced by that nethod, or a conposition
conpri si ng aoconcéntyabedder idr bédoter andf/ orhatreagueowdessalyut i on. [ 0012]
The present invention also provides an oolong tea extract in which the
rati o of thelp6Lgderiz&tecateskinfns ingenthennpmopakyseri red hoat éghiwis chs nade
hi gher than in the ordinary oolong tea (liquid extract). [0013] The present
i nvention fuPtRértprévdesoa-pPopaseriget ¢ty chanisbietigr Ped vweeltlizes! a f ood or
beverage additive that contain the composition or tea extract. - 7 - MEANS
FOR SOLVI NG FRESPREBEEMSPO014P L08R hifdi éfs SO treated as to separate the

former from the latter or vice versa.

[0011] The present invention provides a method in which
an aqueous liquid containing polymerized catechins and
non-polymerized catechins is brought into contact with an
adsorbent selected from the group consisting of activated
charcoal and an adsorbent resin as the agueous liguid is
held at a temperature of at least 50°C, whereby the non-
polymerized catechins are selectively removed so that the
ratio of the polymerized catechins to the non-polymerized
catechins is made higher than in the original aqueous
liguid. The invention also provides an agueous solution
that has been produced by that method, or a composition
comprising a concentrated or dried form of that aqueous
solution.

[0012] The present invention also provides an oolong tea
extract in which the ratio of the polymerized catechins to
the non-polymerized catechins is made higher than in the
ordinary oolong tea (liquid extract).

[0013] The present invention further provides a lipase
activity inhibitor as well as a food or beverage additive

that contain the composition or tea extract.



The term "pol yneri zed catechins" as used herein has the sane neaning as

hi gh- nol ecul ar wei ght pol yphenols contained in teas and they refer to those
tea catechins which have been polynerized into diners or higher polynmners,
as contrasted with non-polynerized catechins. Tea catechins is the
collective nane for catechins contained in teas, and catechins derived from
other naturally occurring materials or _.even synthetic catechins are covered
by the definition of tea catechins herein as long as they are catechins
cont ai ned i nvters. rbROLDL viieR- palky PRORZEeE cat echins are tea catechins in
nmononeric form The eight major non-polynerized catechins in oolong tea are
cat echin, gallbocatechi nefcatieching gallate (CG, gallocatechin gallate
(GCG, epicatechin, epigallTocatechin, epicatechin gallate (ECG, and

epi gal | ocat echi n gakl aten( EGSGyme[rfGC%6] cthe chigh'nalsecwlear hagieght Heel yphenol
fraction as wused herein refers to an oolong tea extract that is obtained
by a processtha whinehmeanagueaus hliiggtind lextlaet wefigbm @& oigtoéreinall ssuch as

ool ong tea that contains polynerized catechins and non-pol yneri zed

cat echi ns i ncoadaiixedr en &rdshasd tidegolrpieri zed thatsec ttiers ceeleattinsel y
enriched so that the ratio of the polynerized catechins to the

non- pol yer i védcbahevhki hseins peadachiigker infan diimetrise orobligmeg it ¢a lymidrgui d
extract (aqueous liquid extract). [0017] The adsorbed catechins as used

her ei n meansagegontgas¢gterhitis Nohalcdveezdserbed teshdmsadsGildent when t he

met hod of the present invention (say, the nmethod adopted in .
catechins is the collective name for catechins contained 1in

teas, and catechins derived from other naturally occurring
materials or even synthetic catechins are covered by the
definition of tea catechins herein as long as they are
catechins contained in teas.

{0015] Non-polymerized catechins are tea catechins in
monomeric form. The eight major non-polymerized catechins
in oolong tea are catechin, gallocatechin, catechin gallate
(CG), gallocatechin gallate (GCG), epicatechin,
epigallocatechin, epicatechin gallate (ECG), and
epigallocatechin gallate (EGCG).

[0016] The high-molecular weight polyphenol fraction as
used herein refers to an oolong tea extract that is
obtained by a process in which an agqueous liquid extract
from a material such as oolong tea that contains
polymerized catechins and non-polymerized catechins in
admixture, and has the polymerized catechins selectively
enriched so that the ratio of the polymerized catechins to
the non-polymerized catechins 1s made higher than in the
oolong tea's ligquid extract (aqueous liquid extract).

[0017] The adsorbed catechins as used herein means tea



Exanple 2 at a tenperature of 60C) is inplenented, and nost of themare
non- pol yneri zed catechins. It should be apparent to those skilled in the
art that a small portion of polynerized catechins are al so adsorbed on the
adsorbent. The non-adsorbed catechins neans tea catechins that are not
adsorbed on the said adsorbent, and nost of themare polynerized catechins.
It should be apparent to those skilled.img the art that a small portion of
non- pol ynmeri zed catechins are also contained in the non-adsorbed catechins.

(1) The invephieBn9hst RBaki B2ge a8GLIBERY ochNAKDLEAL rHERE RIHRSEMnd RLSRLRr S
found that an ingredient in oolong tea that inhibits |ipase, in particular,

pancreatic bEp@ﬁ@,pw@g@htianagﬁQabhausb?,thﬁeaﬁ§@h@6i@@d@&eﬁ Rinds was
present in the polyphenol fraction of oolong tea that was recovered as a

non- adsor bedekaaglleon By subkegkiragueel ofigcoben 19 amedEMARtOH, adsgr bent
such as activated charcoal and which contained little or no part of
caf f ei ne andmpen- opokyeer bzed noat-eohiyneritkhe paesentinisnverttt ehduds been
acconpl i shed on the basis of this finding and it relates to a |ipase
activity inhebptoenthabd toope sé&sllasl an atki wet ithgred entalflopcsuppnessi ng
the absorption of lipids to thereby suppress the rise of triglyceride in
bl ood and/ or off prlpmeveredngaskesiing, aaechiedlhomeldeoubad wei ghte pol yphenol
fraction isolated fromoolong tea, as well as a food or beverage that
cont ai ns t headapdbrngh- mihec uoar agsioghtd- catecpanpphenadls fiegcttadechiog] 8]
The hi gh-nol ecul ar wei ght pol yphenol fraction
that are not adsorbed on the said adsorbent, and most of
them are polymerized catechins. It should be apparent to
those skilled in the art that a small portion of
non-polymerized catechins are also contained in the
non-adsorbed catechins.
(1) The invention of the lipase activity inhibitor
The present inventors found that an ingredient in
oolong tea that inhibits lipase, in particular, pancreatic
lipase, which is essential to the absorption of lipids was
present in the polyphenol fraction of oolong tea that was
recovered as a non-adsorbed fraction by subjecting oolong
tea to a column of adsorbent such as activated charcoal and
which contained little or no part of caffeine and non-
polymerized catechins. The present invention has been
accomplished on the basis of this finding and it relates to
a lipase activity inhibitor that comprises, as an active
ingredient for suppressing the absorption of lipids to
thereby suppress the rise of triglyceride in blood and/or
for preventing obesity, a high-molecular weight polyphenol

fraction isolated from ooclong tea, as well as a food or

beverage that contains the said high-molecular weight



isolated fromoolong tea which is to be used in the present invention is
characterized in that the anmount of polynerized catechin (high-nolecular
wei ght pol yphenol) relative to non-polynerized catechin is at |east four
times as nuch. The nethod of obtaining the high-nolecul ar wei ght

pol yphenol fraction is part of the present invention and w |l be described
| ater. [0019] The |ipase inhibiting active ingredient of the present
invention contains little or no part of the non- polynerized catechins, so
it does not wenyphueB1f eelichiitbler or astringent; in addition, it does not
contain caffeine, so it nmay be added in any desired anount to foods or

beverages wi tthoug]i nparhiengiyheblbl-avar ardghhe obaggnedlo1 Faveiages that
contain It my be |ngest ed in Iarge anount s W t hout causi Nng excessli ve

i ntake of cafiteilaeedAsranf votlber tadvantiage.sthe biepased nki kind pg cachitve
ingredient of the present invention derives formoolong tea and is highly
safe. Hence, inkentdod drs béawekage rdfzetthe npr@sent hienwetun@n ofmy be i ngest ed
every day or routinely in order to exhibit the intended efficacy in a

consi stent nmaeagmerihedetcarech inhd hanbumo liemuaire wetikyd thipgh-ymbleeedl)ar wei ght
pol yphenol fraction is added to the food or beverage substantially has no
upper or | oweelkitdive. tHoweveppo liymegrided tatechiieve st k¢ leffsectfcofr [tiipese
inhibiting activity, the fraction may be added to the food or beverage in
such an anouats that.at Theeasthe?d wg obteheipgl yimer high owtlechilry owi dhe
taken in - 10 per serving@gsay,.about 250 m). In this case, the anmount of
t he pol yreri PedYPAEEERI A% aEGACA A&d Piartt Bé ftded pgesent invention and

will be described later.

[0019] The lipase inhibiting active ingredient of the
present invention contains little or no part of the non-
polymerized catechins, so it does not very much feel bitter
or astringent; in addition, 1t does not contain caffeine,
so it may be added in any desired amount to foods or
beverages without impairing their flavor and the foods or
beverages that contain it may be ingested in large amounts
without causing excessive intake of caffeine. As a further
advantage, the lipase inhibiting active ingredient of the
present invention derives form oolong tea and is highly
safe. Hence, the food or beverage of the present invention
may be ingested every day or routinely in order to exhibit
the intended efficacy in a consistent manner. Therefore,
the amount in which the high-molecular weight polyphenol
fraction is added to the food or beverage substantially has
no upper or lower limit. However, in order to achieve the
effect of lipase inhibiting activity, the fraction may be
added to the food or beverage in such an amount that at

least 67 mg of the polymerized catechins can be taken in



beverage after the fraction is added can be neasured by the
hi gh- performance |iquid chromatography shown in Exanple 1,

namel y by

perform ng gradient elution on a reverse-phase colum with the recovered
pol yneri zed catechins used as the standard substance. [0020] The

hi gh- nol ecul ar wei ght pol yphenol fraction of oolong tea nmay be added to
various foods or beverages as the ingredignt of lipase inhibiting activity.

Exanpl es of beverages include liquid tonics, health drinks,

nutritional

suppl enent dgb@k§er§995t§SQ§'n%%ou%t@5OEﬁﬁg8|e%n°%hf%@@§mx§n%!%g%ﬂgﬁﬁéh

foods and nutritional Suppl énent foods

21] The lipase activity

i nhi bi tor of otthenpr 9@@%erlla\é@ntcla%clhgn%u%nttla%ehh@nhlt% mjecy.ar wei ght
pol yphenol fraction isolated fromoolong tea is either a liquid fraction
or a concent batedage drited foemrtliereoh, itsheddeddeath beagidom ke ng abteai ned
by a process in which an aqueous extract of oolong tea is brought into
contact w t hhigh-pdsdohennceellected themnzhe @ty GORSINSHiNNE@inplactli,vat ed
charcoal and an adsorbent resin, whereby non- polynerized catechins are

sel ectivel y neneuvedbtyo pentianad ngt e addena efl updbymen zed ecatrechtiphsi steo t he
non- pol ynmeri zed catechins. (2) The invention of the process for producing
the tea-dericeedmhi ghtimlitdeulraconeirght ppdlyyeleneld foeaetadhams Tise doraes ethte

i nventors conducted intensive studies on the nmethod of separating

non- pol yner i 2édndatrechiuhstinem.- 11  pol yneri zed catechins and found a

met hod in which an adsorbent is used at a controlled tenperature of 50C or
[0020] The high-molecular weight polyphenol fraction of

oolong tea may be added to various foods or beverages as

the ingredient of lipase inhibiting activity.

beverages include liquid tonics, health drinks,

Examples of

nutritional

supplement drinks, sports drinks, etc. Examples of foods

include health foods and nutritional supplement foods.

[0021] The lipase activity inhibitor of the present

invention is such that the high-molecular weight polyphenol

fraction isolated from oolong tea is either a liquid

fraction or a concentrated or dried form thereocf, the

liquid fraction being obtained by a process in which an

aqueous extract of oolong tea is brought into contact with

an adsorbent selected from the group consisting of

activated charcoal and an adsorbent resin, whereby non-

polymerized catechins are selectively removed to enhance

the ratio of polymerized catechins to the non-polymerized

catechins.

(2) The invention of the process for producing the

tea-derived high-molecular weight polyphenol fraction

The present inventors conducted intensive studies on

the method of separating non-polymerized catechins from
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nore, whereby polynerized catechins are selectively enriched to yield the
hi gh- nol ecul ar wei ght pol yphenol fraction (the conposition or tea extract
in which the ratio of the polynerized catechins to the non-pol ynerized
catechins is increased). [0022] Therefore, the nethod of the present
invention is characterized in that an aqueous |iquid containing

pol yneri zed catechins and non-pol yneri zed catechins is brought into contact
wi th an adsorbent selected fromthe greuplcensisting of activated charcoa
and an adsorbent resin as the aqueous liquid is held at a tenperature of at
| east 50C, wrerlgmetivedaretpatlyires i zetl tatrechi nsetdted Selweidivedy renoved so
that the ratio of the polynerized catechins to the non-polynerized

cat echi ns i s arederbvrghers udrh dat 4 heororigl el taeusoest Wi que €. S T¥hper at ur e
Setting the tenperature at 50C or higher is an essential condition for the
present invemdmn twearey 0o ke r podd ey i xddl matachi sslereisel ect i vel y
adsorbed on the adsorbent so that non-pol ynerized catechins are renoved; at
| ower tenper @&lediedsdio VigoA tidmperiadlineolequliar jwposst hel vpleesel ecti vel y
separate the polynerized catechins fromthe non-polynerized catechins. The
t enper at ur e rﬁg@%oma@&h%m%pwon i tteeHmA G enperdt el Upe tethe
boiling point may be enployed to inplenent the present invention. If
desired, tenpdr dthfr 630 BRBEf Y QDRSS b -t nonstiR bYeRIr Larkdr

super - at nospheric pressure. Starting materi al
catechins 1s increased).

(0022] Therefore, the method of the present invention is
characterized in that an aqueous liquid containing
polymerized catechins and non-polymerized catechins is
brought into contact with an adsorbent selected from the
group consisting of activated charcoal and an adsorbent
resin as the aqueous liquid is held at a temperature of at
least 50°C, whereby the non-polymerized catechins are
selectively removed so that the ratio of the polymerized
catechins to the non-polymerized catechins is made higher
than in the original aqueous liquid.

Temperature

Setting the temperature at 50°C or higher is an
essential condition for the present invention to ensure
that polymerized catechins are selectively adsorbed on the
adsorbent so that non-polymerized catechins are removed; at
lower temperatures, say, room temperature, it is impossible
to selectively separate the polymerized catechins from the
non-polymerized catechins. The temperature has no
particular upper limit and any temperature up to the
boiling point may be employed to implement the present

invention. If desired, temperatures exceeding 100°C may be



The aqueous liquid containing the polynerized catechins and non-polynerized
catechins is not limted in any particular way but the nethod of the
present invention is useful for efficiently separating the polynerized
catechins fromthe non-pol ynerized catechins typically in liquid extracts
of plants such as tea, in particular, oolong tea. The follow ng expl anation
refers to oolong tea but this is not theyjsole exanple of the present
invention. Pretreatnents The starting material containing polynerized
catechins apdpneR=ROLWIRY 286 Gateahispheier p8%aRle . | eaves of oolong tea
are optionally shredded and then extracted appropriately with water. The
tenperature gkathenwatererysaed for extraction is not limted to any
particul ar value; however, in order to inprove the extraction efficiency by
shorteni ng the extrhactigomocuisne,iduhiel tempenatwge the polemedalay 50- 99C, nore
preferably 80-99C. In order to render the liquid extract slightly alkaline,
sodi um hydr egercaribenane may e lgteed zea idathehdhe usendsodiiwmbted in
hydr ogencar bonat e may be added at any concentration from zero up to
saturation. koy examplce,l azodiaymbuty dhegercakodt ¢ hray Hes eattd edh viem tarranount
of 1.0 - 2.0 g per liter of warmwater; alternatively, it may be added in
an anount that gisedsla fpi eff f8.ddent8.y5 sepreferial yhabeutl yrgr2.zeSodi um
hydr ogencar bonat e may be repl aced by other weakly basic substances of high
safety. Aftercatleehing3 frext rtact inom-podymegeétzeld gt ecdnitrs ftugeitdedn vandy or
filtration may be performed in order to renove the solids; if desired,
liquid extracts of plants such as tea, in particular,

oolong tea. The following explanation refers to oolong tea
but this is not the sole example of the present invention.

Pretreatments

The starting material containing polymerized catechins
and non-polymerized catechins, for example, leaves of
colong tea are optionally shredded and then extracted
appropriately with water. The temperature of the water
used for extraction is not limited to any particular value;
however, 1in order to improve the extraction efficiency by
shortening the extraction time, the temperature is
preferably 50-99°C, more preferably 80-99°C. 1In order to
render the liquid extract slightly alkaline, sodium
hydrogencarbonate may be added to it before use. Sodium
hydrogencarbonate may be added at any concentration from
zero up to saturation. For example, sodium
hydrogencarbonate may be added in an amount of 1.0 - 2.0 g
per liter of warm water; alternatively, it may be added in
an amount that gives a pH of 8.0 - 8.5, preferably about
8.2. Sodium hydrogencarbonate may be replaced by other

weakly basic substances of high safety. After the



vitamn C (VC) may be added. [0023] The concentration of the liquid extract
of oolong tea which is to be brought into contact wth the adsorbent 1is
2.0 - 6.0, preferably about 3.7, in ternms of Brix. Adsorbent For
separation, an adsorbent selected fromthe group consisting of activated
charcoal and an adsorbent resin is enployed. The adsorbent may conveniently
be used in a colum and the selection of a suitable particle size for the
adsorbent to be used in colum treatnment il$ al so an inportant factor to
consider. In order to reduce the pressure |loss fromthe use of a colum, a
| arge particlextstelors pred ersel l bud, orenthel Didveridranandi or of dekrebion
ensure that the adsorbent has a sufficient adsorptive surface to perform
efficient sepaativomeal afgd ekn pards el o B9meve sthn ef@kied Depénsi hedon

t he adsorbent to be used an optimum particle size can be sel ected by
skilled artiSdmif thi iV$ha'xedie #¥9¢%eir routine technical know edge. |f
the adsorbent |s particul ate activated charcoal, the one shown in the
Exanpl es withl@&ize of '8 GRIRFER o B0l Resht i S Dattd'etd af ¥y pF bf @f reglong

[0024] The particul ate activated charcoal] may be replaced by a synthetic
adsorbent restTf C}éﬁa%‘ptr%%%ﬂ%rw%tt Jr%t(br%%t?%‘atf‘?’bmp%q‘%s?% Reentn

this case, too pare size_is i nportant_factor to copsider and the
appropriate rjeési%'ktﬁu_stgb(g’ c%%esfe%r?%f%n‘%g?%t ::?ﬂe’ct}fr%/ete-rrﬁ oge%ﬁjr’éti on.
Commerci al prpduct,s that may be advant ageously wused include SEPABEADS SP825
and SP850 rrarrzggsa%ﬁ—]%?r—ne% by

For separation, an adsorbent selected from the group
consisting of activated charcoal and an adsorbent resin is
employed. The adsorbent may conveniently be used in a
column and the selection of a suitable particle size for
the adsorbent to be used in column treatment is also an
important factor to consider. 1In order to reduce the
pressure loss from the use of a column, a large particle
size is preferred, but on the other hand, in order to
ensure that the adsorbent has a sufficient adsorptive
surface to perform efficient separation, a smaller particle
size is preferred. Depending on the adsorbent to be used,
an optimum particle size can be selected by skilled
artisans within the scope of their routine technical
knowledge. If the adsorbent is particulate activated
charcoal, the one shown in the Examples with a size of
32 mesh to 60 mesh is particularly preferred.

[0024)] The particulate activated charcoal may be
replaced by a synthetic adsorbent resin, for example, one
that is prepared from polystyrene. 1In this case, too, the
pore size 1is an important factor to consider and the

appropriate resin must be chosen to ensure effective



M t subi shi Chem cal Corporation that have average pore sizes of 57.4
angstrom and 38.1 angstrom respectively. The anpbunt in which the adsorbent
is to be used In order to performthe method of the present invention
efficiently, the adsorbent is desirably used in a larger amount. If the
method is to be performed on a colum, its effectiveness is increased by
causing the Iliquid extract of oolong tea to flow through the colum for
separation in a smaller quantity and its gdantity is preferably fromfive
times (5 CV) to ten tines (10 CV) the capacity of the colum. The

requi rement t3¢&243te Sdds ordsarte r et lugetPdut tn tdirdumahdre sralyad era qgrais by
certain value with respect to the quantity of the liquid extract of ool ong
tea is as i MG dfCifse (HE R EhtS B ior B & fenyfaftiteseMy t hat t he
tenperature for adsorption treatnent be held at 50C or higher. [0025] In
short, it hayléosh&éﬁqlo - Gsele i HRAFFEd Thdtha thélaerd ¥er ol Bt i zed

catechins nor the nan-polynerized catechins are sufficiently adsorbed on
t he adsorbents,lzer‘?mﬁk{)ear%,'%@&% ?%“ta&cff% @é’éﬁtﬁ%erﬁ?ﬁﬁgﬂv%' been
found that the non-polynerized c ' an tbe secl ectively, adsorbed in a
suf ficient By- gt he A& St e 16 adsot pti ettt eat ment at 50C
or above and using a ffi.cient of the adsorhent. Ti of contact
with the a_dso_rbem(?:![nTﬁDerS |I_frretC50\e}Je]err %ﬂ |cknlg}} e g|]1qouc%ad3fgx‘%%reacﬁreo%(g:gtoI ong tea - 15
(aqueous 17 quid SxliACtde ;5 el n GANLAR WML He o AdSOnPRt.is NGt
limted to any particular value as |ong as

larger amount. If the method is to be performed on a
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column, its effectiveness is increased by causing the
liquid extract of oolong tea to flow through the column for
separation in a smaller quantity and its quantity is
preferably from five times (5 CV) to ten times (10 CV) the
capacity of the column. The requirement that the adsorbent
be used in an amount not smaller than a certain value with
respect to the quantity of the liquid extract of oolong tea
is as important for the present invention as the
requirement that the temperature for adsorption treatment
be held at 50°C or higher.

[0025] In short, it has conventionally been assumed that
neither the polymerized catechins nor the non-polymerized
catechins are sufficiently adsorbed on the adsorbent;
however, according to the present invention, it has been
found that the non-polymerized catechins can be selectively
adsorbed in a sufficient way by holding the temperature for
adsorption treatment at 50°C or above and using a
sufficient amount of the adsorbent.

Time of contact with the adsorbent

The time over which the liquid extract of oolong tea



it is sufficient for the non-polynerized catechins to be adsorbed on the
adsorbent. |f adsorption is to be perforned on a colum, a guide figure for
the flowrate is SV =1 - 6, preferably about 3. Post-treatnment The
extract of oolong tea (the high-nol ecul ar weight polyphenol fraction,
conposition, or tea extract) that has been separated fromthe adsorbent may
be directly used as a beverage abundant in the high-nol ecul ar wei ght

pol yphenol  (pol ynerized catechins); altedRatively, it may be used as a
material for foods and beverages or for pharmaceuticals. If necessary, it
may be exposedIue tesatl1 Pligk ek uridey) Irediidet ipy exmurast fiieldy ettt i ed or
otherw se treated so that it can be used in a concentrated or dried form
(3) The hi ghafReO\dr Meilght Paiiaterdd Fradidcdn gerd v eth L ¥e om theng as
production process The present_ invention relates to an aqueous, wet or dry
conposi tion tiatl Shad et §rfodiled 1y HHE RIKRET IFest rGBeRF et hdeP die t he
present inventjon.to have an nhanced ratio of the(ﬁglyneri ed catechins to

t he non- pol hsE &t ddii s Honpdsi APt He bt €seit® invention is
t t t f bl | t . tract. | t it (1
oxtract),  thEPHTTRE ChA oI & SE rf TR 1% (o ol YHeF i

catechin 1is ef er abl t | t_four. [.0026] The proportion of polynerized
catechin reléféve%l 16% ?gqéggﬁﬁﬁ%xgﬁqé% ‘catechin can be confirmed by

nmeasurenent gdhat .5 . copducted by the method used in Exanple 1 that will

The extract of oolong tea (the high-molecular weight
polyphenol fraction, composition, or tea extract) that has
been separated from the adsorbent may be directly used as a
beverage abundant in the high-molecular weight polyphenol
(polymerized catechins); alternatively, it may be used as a
material for foods and beverages or for pharmaceuticals.

If necessary, 1t may be exposed to heat, placed under
reduced pressure, freeze-dried or otherwise treated so that
it can be used in a concentrated or dried form.

(3) The high-molecular weight polyphenol fraction derived
from the production process

The present invention relates to an aqueous, wet or
dry composition that has been produced by the above-
described method of the present invention to have an
enhanced ratio of the polymerized catechins to the non-
polymerized catechins. The composition of the present
invention is a tea extract, preferably an oclong tea
extract. In the composition (tea extract), the ratio of
polymerized catechin relative to non-polymerized catechin
is preferably at least four.

[0026] The proportion of polymerized catechin relative
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be described later. EFFECTS OF THE | NVENTI ON [ 0027] Conmmerci al products of
oolong tea are not very effective in suppressing the postprandial rise in
triglyceride and if their concentration is sinply increased, the bitterness
and astringency, as well as the caffeine content are al so i ncreased, naking
them unsuitable for drinking. In the present invention, the high-nolecul ar
wei ght pol yphenol fraction that is contained in oolong tea and which is
abundant in the polynerized catechins is iLéotated and added to foods or
beverages; this is expected to provide effectiveness in suppressing the
rise of tri gbyceni-de lwinekdzed mpdicchig tthe tleavomn fofrreve Moo asru rdperdr age
to which the high-nol ecul ar wei ght pol yphenol fraction has been added, and
prevention ofthgbegist gonsluctes bredhe medheer useds dppresantite labdwrtptiidd of
dietary fat, such food or beverage is desirably taken in together wth a
meal and bev@ﬁa@@§céﬁpﬁ@hé@tﬁﬁ-the tea-derived active ingredient have great
significance. [0028] The present invention offers another advantage in that
it enables selective separation of the polynerized catechins fromthe

non-pol yrer i £ode ALe) el 0, BBy EN o TeS Y easy opera on ol hough (i s

THE, SRA NS 0025] [Pl Bt Dol 2.0 b g an exepleny, . behavi o

to a Separat%%%e%%%%eaEnG%%ppressing the postprandial rise in
triglyceride and if their concentration is simply
increased, the bitterness and astringency, as well as the
caffeine content are also increased, making them unsuitable
for drinking. In the present invention, the high-molecular
weight polyphenocl fraction that is contained in oolong tea
and which is abundant in the polymerized catechins is
isolated and added to foods or beverages; this is expected
to provide effectiveness in suppressing the rise of
triglyceride without impairing the flavor of the food or
beverage to which the high-molecular weight polyphenol
fraction has been added, and prevention of obesity is
realized. 1In order to suppress the absorption of dietary
fat, such food or beverage is desirably taken in together
with a meal and beverages enriched in the tea-derived
active ingredient have great significance.
[0028] The present invention offers another advantage in
that it enables selective separation of the polymerized
catechins from the non-polymerized catechins to be

performed by easy operation although this has heretofore

been held difficult to achieve.
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[Fig.2] Fig. 2-1 is a graph show ng how the change (OTG in the
triglyceride level in blood after fat |oading of an aninmal group that drank
an aqueous solution (2E) of the polyphenol fraction of oolong tea varied
over time, as conpared with a group that drank pure water. Fig. 2-2 shows
t he areas under curve (AUC) of the graph showmn in Fig. 2-1. [Fig.3] Fig.
3-1 is a graph showi ng how the change (ATG in the triglyceride |level in
bl ood after fat loading of an aninmal grodpg that drank an aqueous sol ution
(OT+E) of pol yphenol -enriched oolong tea varied over tine, as conpared
with a group BRI&EEF R IATIEONVE e THERQRAWINGS shows t he areas under curve
(AUC) of the graph shown in Fiﬁg.. 3-1. [Fig.4] Fig. 4-1 is a graph show ng
how t he chand®O049ATG) il ek riigl yceride 1%Adh ishBiigud &f terettarvadi ng
of an animal group that drank oolong tea (OTl) and a group that drank
pol yphenol - erGTa¥e® oA forfd!® &' G- SE)S TV i @ dviefuitd Mt e didpar ed wit h
a group that drank pure water. Fi%, 4-2 shows the areas under curvqe o((;AUC)
of the graph °%#8h i5F At 238 FREEEF P B SRS TP 13teRx&T €t 6n
pronoting action of, ?y enol s enrj ched oolong tea. - 18 - EX | e 1 [0030]
i raction of Tea (Rras BB T BrHS i GHAPOPRSTIR (1) $Ho SO i n
ool ong tea onpar.ed hetween two, cases;, i.n e case,, sodium .
hydr ogencar b\(l)\@zft (lf é%eg?crlvﬁycﬁesrsloqevglc?\fénl fq_ooghfoomgrangter tat loading

of an animal group that drank an aqueous solution (2E) of

the polyphencl fraction of oolong tea varied over time, as

compared with a group that drank pure water. Fig. 2-2

shows the areas under curve (AUC) of the graph shown in

Fig. 2-1.

[Fig.3] Fig. 3-1 is a graph showing how the change

(ATG) in the triglyceride level in blood after fat loading

of an animal group that drank an aqueous solution (OT+E) of

polyphenocl-enriched oolong tea varied over time, as

compared with a group that drank pure water. Fig. 3-2

shows the areas under curve (AUC) of the graph shown in

Fig. 3-1.

[Fig.4] Fig. 4-1 is a graph showing how the change

(ATG) in the triglyceride level in blood after fat loading

of an animal group that drank oolong tea (OT) and a group

that drank polyphenol-enriched oolong tea (OT+0.5E) wvaried

over time, as compared with a group that drank pure water.

Fig. 4-2 shows the areas under curve (AUC) of the graph

shown in Fig. 4-1.

[Fig.5] Fig. 5 shows the fat excretion promoting

action of polyphenol-enriched oolong tea.



water (90C) to give a pHof 8.22, and in the other case, no sodium

hydr ogencar bonat e was added and the resulting pH was 6.79. In each case,
100 g of oolong tea | eaves were added to 1 L of warmwater and the m xture
was gently agitated for 20 mnutes to effect extraction at a controlled
tenperature of 90C. [0031] The liquid extract in each case was neasured for
Bri x concentration and pH In the absence of sodium hydrogencarbonate, Brix
3.76 and pH 5.06 were recorded; in the-piésence of sodium

hydr ogencar bonate, the respective values were 4.27 and 6.15. Using sodi um
hydr ogencar béxatgle dne coul d obtain an apparently dark liquid extract and
this inprovenent in the extraction of the solids was also confirned by the
Brix value. [[0032] (2) ESédiaghilopdicdgdiecadisavatse (1.67 g) was dissolved in 1
L of warmwater at 90C and 100 g of oolong tea |eaves were then added. The
m xture was dent Mre gdittatied o 5 eftigcds ndo téref setl isha ridctidrrrat tea
controlled tenperature of 90C. After the extraction, a 140-mesh screen was
used to sepaMdfe CORREES PEIVEST (Ui RS 9IS/ qdind CPéxtFPd&@, SAHICH was
centrifuged to renove the fine solids. In the r%hainLng liquid, 1.59 g of

VC was di ssolVEFoBENmareorg bs q(di'l 7g>9t)r &6 G'fl_st%ﬂ J5§ tiéa hdvidly 8 i x val ue

Cat ochi ne andoRGr- nelyibr Foe8:Ea: cRNGT Fne” caPimiofbBovelasi Fa6T0 UG 3

(3, % 156 Mg QGRS ) VBRSO ANIE LI (911109
was 6.79. In each case, 100 g of oolong tea leaves were
added to 1 L of warm water and the mixture was gently
agitated for 20 minutes to effect extraction at a
controlled temperature of 90°C.
[0031] The liquid extract in each case was measured for
Brix concentration and pH. 1In the absence of sodium
hydrogencarbonate, Brix 3.76 and pH 5.06 were recorded; in
the presence of sodium hydrogencarbonate, the respective
values were 4.27 and 6.15. Using sodium hydrogencarbonate,
one could obtain an apparently dark liquid extract and this
improvement in the extraction of the solids was also
confirmed by the Brix wvalue.
[0032] (2} Sodium hydrogencarbonate (1.67 g) was
dissolved in 1 L of warm water at 90°C and 100 g of oolong
tea leaves were then added. The mixture was gently
agitated for 5 minutes to effect extraction at a controlled
temperature of 90°C. After the extraction, a 140-mesh
screen was used to separate the tea leaves from the liquid
extract, which was centrifuged to remove the fine solids.
In the remaining liquid, 1.59 g of VC was dissolved to make

a liquid extract of oolong tea having a Brix value of 3.7.



0.1% HCOOH H20; 0.2 mM/mn; gradient = B 10%-> 70% (15 mn), B 70%iso (10
mn); detection = A 280 nm [0034] The standard substance was pol yneri zed
catechin fractions that were repeatedly recovered fromthe liquid extract
of oolong tea using a preparative ODS colum. [0035] The ingredients of the
liquid extract are shown in Table 1. [0036] [Table 1] Pol ynerized
catechins: 2235 ppm Non-polynerized catechins*: 3813 ppm *Non-polynerized
catechins: the sum of catechin, gallocatekhin, catechin gallate (CG,

gal | ocat echin gallate &(IIQ, epi catechin, epigallocatechin, epicatechin
gall ate (ECG0Vaatl epilgal Pocateeana gal napeuf EGDGHhExanphats pdo37]
Separation Fifty mlliliters of commercial particulate activated charcoal
(e.g., OW H3RPEDSFLkERARAYCEDINS| FDd) npAsPOdEgasseadardtpabkad i hhe a
colum. The |liquid extract_ of _oglong tea obtajined in Exanple 1 was passed
t hrough t he C%ﬂ?ﬂﬁnogtDﬁv?iBQFFaFéoogGS@ £33y ¥epar@fe FABUrano
ingredients. For.this operation, the tenperature of _t liquid extract and
the col um mﬁgegé?a t C%0; ﬁg?-gowaﬁ ué@@;uPﬂErrEgﬁlF@Tngéﬁalysis of the

separated in regi nt s _foI#o i ng, a_separafiop F ut 5 CV at_ e

t enper at ur e g%? l§ﬁ8ﬂﬁ'iﬂo é@%egE§SF0838]b[$Qb §69?9826’ 5 Y 8bs %N,
0.1% HCOOH/H,0; 0.2 ml/min; gradient = B 10% - 70%
(15 min), B 70% iso (10 min); detection = A 280 nm.
[0034] The standard substance was polymerized catechin

fractions that were repeatedly recovered from the liquid

extract of oolong tea using a preparative ODS column.

[0035] The ingredients of the liquid extract are shown
in Table 1.
[0036] [Table 1]

Polymerized catechins: 2235 ppm

Non-polymerized catechins*: 3813 ppm

*Non-polymerized catechins: the sum of catechin,
gallocatechin, catechin gallate (CG),
gallocatechin gallate (GCG), epicatechin,
epigallocatechin, epicatechin gallate (ECG), and
epigallocatechin gallate (EGCG)

Example 2
[0037] Separation

Fifty milliliters of commercial particulate activated
charcoal (e.g., GW-H32/60 of KURARAY CO., LTD.) was
degassed and packed into a column. The liquid extract of
oolong tea obtained in Example 1 was passed through the

column at a flow rate of SV = 3 to separate the



Pol ynmeri zed catechi ns Non-pol ynerized catechins Liquid extract 2235 ppm
3813 ppm 20C 1592 1094 40C 1532 685 50C 1470 351 60C 1526 267 [0039]

Thus, it was found that the higher the tenperature for separation, the nore
selectively the non-polynerized catechins could be separated for renoval
[0040] Fig. 1 shows an exenpl ary behavior of the two ingredients when they
were separated at 60C. Exanple 3 [0041] Pilot production Leaves of ool ong
tea (600 kg) were subjected to colum ®&x¢faction with a 0.15% sol ution of
sodi um hydr ogencar bonat e 955% ‘whereupon a liquid extract was obtained in
an anount of 1ABBEE18" 000 ké@r bhsiPEer?Ehﬁérafh?etﬁéparaFUGQ-@éCFh?he
liquid extract was passed through a colum of 400k articul ate activated
char coal (G#QQB?¢GBXBF3RURﬁﬁﬁYt%EIFOEWEP)Wéé ?ﬁéta%029p0ﬁ9weﬁpz@6 21

cat echi ns angﬂgaff i ne were sel ctivelg_rgggved. The effluent fromthe

col um was cBRCentT M e et TeRRZLY ST 35 UTRe 1R EPEFE HBBERIORE kg of a
tea extract ga En .a_ Brix value of 10 of re. g0042£ Tge concentration of
t he pol yneri 8% 8%%88h?n§epfﬁﬁgb?niﬁofh3 ngpgrg fEat8str 4EIPRAS Y4648 ppm
whereas that_of _the adsorb cat echi ns ( EGCG+GCGHECG+CG) was 366 ppm

gre SR g 'E“ag?e %

own 1
[(0038] [Table 2]
Polymerized catechins Non-polymerized catechins
Liquid extract 2235 ppm 3813 ppm
20°C 1592 1094
40°C 1532 685
50°C 1470 351
60°C 1526 267
[0039] Thus, it was found that the higher the

temperature for separation, the more selectively the
non-polymerized catechins could be separated for removal.
[0040] Fig. 1 shows an exemplary behavior of the two

ingredients when they were separated at 60°C.

Example 3
[0041] Pilot production

Leaves of oolong tea (600 kg) were subjected to column
extraction with a 0.15% soluticn of sodium
hydrogencarbonate (95°C), whereupon a liquid extract was
obtained in an amount of about 6,000 kg. With its
temperature held at 60-65°C, the liquid extract was passed
through a column of 400kg particulate activated charcoal

(GW-H32/60 of KURARAY CO., LTD.) so that non-polymerized



Exanpl e 4 [0043] Lipase inhibitory activity The liquid extract of Exanple 1
and the tea extract obtained in Exanple 3 which had the pol ynerized
catechins enriched selectively (the non-pol ynerized catechins renoved
selectively) were conpared for their action in inhibiting |ipase which was
known to be involved in fat absorption. Lipase inhibitory activity
measurenent: Lipase activity neasurenent was carried out by using oleic
acid ester of fluorescent 4-nethylunbeltiZerone (4-UMD) as a substrate, and
measuring the fluorescence of 4-nethylunbelliferone produced by reaction.

[ 0044] I n theatreabiunenent, ca3fatiher wsrkCietontaivriiggrehb®@enM NaGe and 1. 36nM
CaCl2 was used as a buffer (pH 8.0). Substrate 4-UMO (Signa) was prepared
as 0. 1M sol uefdhuent DWBO shd dirlumadwa®00ofiokdtwethdt hedeuf fredusent i oned
above. Simlarly, lipase (porcine pancreatic |lipase (Sigm)) was prepared
as 4000 m sBFacpBhei ACt RecpatrrerbAbiit PBAedgabbve taadewsedcitn heWipmasi ¢
measurenent. - 22 0045] 50 I of the 4-UMO buffer solution and 25 | of
distilled waPéi%(8r158nplel8oPtt PR -were placed in a 96- well mcroplate
and m xed at 25C, followed by adding 25 |1 of the_ |lipase buffer sqglution to
start enzyme PBA&{i on. Thaf FEPCSDTAPRILES Obf CREaPPLEREI1669 cafeshifscitric

acid buffer 4.2 s added tao term nate the reactiqn, and the
'l uor escence (BF Pl ety GnBBFFRERoNEA( BRCFEREI 075 aavdreRstn: "S53RRe
f1 wor escence, yayel enohh: ,d200ILPLAYUERTn <P chE  LERGLLRTCGS TRasur ed wi th

a fluorescen
366 ppm.

Example 4
[0043] Lipase inhibitory activity

The liquid extract of Example 1 and the tea extract
obtained in Example 3 which had the polymerized catechins
enriched selectively (the non-polymerized catechins removed
selectively) were compared for their action in inhibiting
lipase which was known to be involved in fat absorption.

Lipase inhibitory activity measurement:

Lipase activity measurement was carried out by using
oleic acid ester of fluorescent 4-methylumbelliferone
(4-UMO) as a substrate, and measuring the fluorescence of
4-methylumbelliferone produced by reaction.

[0044] In the measurement, 13 mM Tris-HCl containing

150 mM NaCl and 1.36mM CaCl, was used as a buffer (pH 8.0).
Substrate 4-UMO (Sigma) was prepared as 0.1M solution in
DMSO and diluted 1000-fold with the buffer mentioned above.
Similarly, lipase (porcine pancreatic lipase (Sigma)) was
prepared as 400U/ml solution in the buffer mentioned above

and used in enzymatic measurement.



i

reader (Labsystens, Fluoroskan Asent CF). [0046] An inhibitory activity of
the sanple was determned as 1C50(g/ M), the anobunt of the sanple which
gave 50% of inhibition conpared to the activity of control (distilled
water). [0047] The results are summarized in Table 3. [0048] [Table 3]

Li pase inhibitory activity (1CS. 0, ncg/m) Liquid extract 0.97 Tea extract
0.62 Exanple 5 [0049] Evaluation of taste The liquid extract of Exanple 1
and the tea extract obtained in Exanple 2 were each conditioned with
distilled water to have a Brix value of 0.5; the thus prepared drinks were
subj ected tol@n4 ol ganobephi cof esheoh-taStieubyet lsphnelost sndThé pesafts are
summari zed in Table 4. - 23 - [0050] [Table 41 Liquid extract Tea extract
Too bitter andshsti¢dgeatero(dri akmple sBiutecnandeast piagedt ibue 86ul d be
drunk 2 4 Bitter and astringent but by no means objectionable 0 7 [0051]
These resul t'setbnfi¢herlahat apfenisadextratiC, seclrated Hey i adehued =fHl cacy

and yet it was suppressed in _ .
of the lipase buffer solution to start enzyme reaction.

After 30 minutes of reaction, 100 pl of 0.1M citric acid
buffer (pH 4.2) was added to terminate the reaction, and
the fluorescence of 4-methylumbelliferone (excitation
wavelength: 355nm, fluorescence wavelength: 460nm) produced
by the reaction was measured with a fluorescence plate
reader (Labsystems, Fluoroskan Asent CF).

[0046] An inhibitory activity of the sample was
determined as ICso(png/ml), the amount of the sample which
gave 50% of inhibition compared to the activity of control
(distilled water).

[0047] The results are summarized in Table 3.

[0048] [Table 3]

Lipase inhibitory activity

(ICso, mcg/ml)

Liquid extract 0.97
Tea extract 0.62
Example 5
[0049] Evaluation of taste

The liquid extract of Example 1 and the tea extract
obtained in Example 3 were each conditioned with distilled
water to have a Brix value of 0.5; the thus prepared drinks
were subjected to an organoleptic test on taste by 11

panelists. The results are summarized in Table 4.



bitterness and astringency. Exanple 6 [0052] Studying the m xing proportion
i ndexed by the |ipase inhibitory action Lipase activity neasurenent for the
hi gh- nmol ecul ar wei ght pol yphenol fractions produced in the preparation
exanple was carried out by using oleic acid ester of fluorescent

4- et hyl unbel l'i ferone (4-UMD) as a substrate, and neasuring the

fl uorescence of 4-nethylunbelliferone Jprogluced by reaction. [0053] In the
measurenent, 13 mM Tris-HCL containing 150 nM NaCd and 1.36nmM Ca0l12 was
used as a buf[@@rgo(pH 8{@§bleSwpstrate 4- UMD (Si grra) was prepared as 0. 1M
solution in Tt ; :
Simlarly, Ili pase (porcr ne pancreatl c I [ pageqlggigggg}a@@s T4 eépg{,_egcgs
400U/ m  sol utio bt ofred—above—a Hsed T
nmeasurenent. Fo@4bi{@Ob4nd0aptrDigdde 4- UMO buffer sol ution and 25 pl of
distilled watgr {porysanpl e solution) were placed 9n a 96- well Ricroplate
and m xed at 25C, followed by adding 25 pl of the |ipase buffer solution to
start enzyne gie@@éj Ohd Mtein@himmut es of reaction, 100 pl of 0.1Mcitric
acid buffer ( g% @f@ dded to term nate the yeaction, and 4the

fl uorescence o 4- et hyl unbel I i ferone (excitation wavel ength: 355nm

fl uorescence y@y@é@n&{cﬁr ag@p erpgogly@ed by the reaction was nmeasured with
a fluorescence ?atree rea é abs s, Fl uor oskan Asent CF). 7[ 0055] An

i nhi bitory acty vi rrplr s

[0051] These results confirmed that the tea extract
secured the intended efficacy and yet it was suppressed in

bitterness and astringency.

Example ©
[0052] Studying the mixing proportion indexed by the
lipase inhibitory action

Lipase activity measurement for the high-molecular
welight polyphenol fractions produced in the preparation
example was carried out by using oleic acid ester of
fluorescent 4-methylumbelliferone (4-UMO) as a substrate,
and measuring the fluorescence of 4-methylumbelliferone
produced by reaction.
[0053] In the measurement, 13 mM Tris-HCl containing
150 mM NaCl and 1.36mM CaCl, was used as a buffer (pH 8.0).
Substrate 4-UMO (Sigma) was prepared as 0.1M solution in
DMSO and diluted 1000-fold with the buffer mentioned above.
Similarly, lipase (porcine pancreatic lipase (Sigma)) was
prepared as 400U/ml solution in the buffer mentioned above

and used in enzymatic measurement.



determ ned as |1 C50(pg/ M), the anount of the sanple which gave 50% of
inhibition conpared to the activity of control (distilled water). The

reci procal of 1C50 was calculated as the value of relative activity (in
units) per pg and conparison was made for the strength of |ipase inhibitory
activity in sanple solutions. [0056] The drinks were prepared using ool ong
tea (OI;, Brix 0.275) as base; a sanple-tace the concentration of O was
designated 20T (Brix 0.55); to the base oolong tea (OT; Brix 0.275), the

tea extract (&psobtained b Exagpkes3umaspudddedsbouptovi dadazBrux wal ue of
0.55 and the sanple thus prepared was designated OT+E; a sanple prepared in
the same nmaabetieXeepwathat (art eampXer actubabh)t hereopcantratinoa ok- E was
added was desi gnated OT+0.5E. The ool ong tea used as the base was obtai ned
by subj ectingeléavésroplebkoagdt raxed aexREATL i Oml bwwdd hoy aadeng 25 251 -
[0057] [Table 5] Drink units/m OT 2.83 x 103 OT+0.5E 5.04 x 103 OT+E
7.26 x 103 20Tthe6Yira$63buEtampbeldtfi0058p Evakuathnommef reasteoff.or
drinks) Pol yphenol -enriched ool ong tea (Ol+E and OT+0.5E) and oolong tea
(20T) whose &b6heenBPanionteasofwreacthenor dPAany ofaPuéMweiéreachcsdbj ect ed

to an organoleptic test on taste by 24 panelists. The results are
sunmari zed i Buffer (pH 4.2) was added to terminate the reaction, and

the fluorescence of 4-methylumbelliferone (excitation
wavelength: 355nm, fluorescence wavelength: 460nm) produced
by the reaction was measured with a fluorescence plate
reader (Labsystems, Fluoroskan Asent CF).

[0055] An inhibitory activity of the sample was
determined as ICsp(pg/ml), the amount of the sample which
gave 50% of inhibition compared to the activity of control
(distilled water). The reciprocal of ICsg was calculated as
the value of relative activity (in units) per pg and
comparison was made for the strength of lipase inhibitory
activity in sample solutions.

[0056] The drinks were prepared using oolong tea (OT;
Brix 0.275) as base; a sample twice the concentration of OT
was designated 20T (Brix 0.55); to the base colong tea (OT;
Brix 0.275), the tea extract (E) obtained in Example 3 was
added to provide a Brix value of 0.55 and the sample thus
prepared was designated OT+E; a sample prepared in the same
manner except that a tea extract half the concentration of
E was added was designated OT+0.5E. The oolong tea used as
the base was obtained by subjecting leaves of oolong tea to

extraction with hot water.



followi ng table. [0059] [Table 6] Or+0.5E OT+E 20T Tea Too bitter and
astringent 2 2 19 to drink Bitter and astringent but could be drunk 7 11 5
Bitter and astringent but by no nmeans objectionable 15 11 0 [0060] These
results showed that by adjusting the mxing ratio (the weight ratio in
terms of the solids content) of oolong tea (OI) to the tea extract (E) to
be within the range between at least 1:12gnd 2:1, it was possible to
prepare drinks that secured the intended efficacy and which yet were
suppressed i nobetvyernessaand astri ngency. - 26 - Exanple 8 [0061] Tests for
eval uating the efficacy of drimks—om—tmumems—{to—vertfythe effect of
reduci ng postprandial triglyeeskde) Tests yef&/ gonducted by a crossover
design on healthy adults, bottrmateandfenmate—tn—each-test, one cycle
consi sted of seven days, sixoof which wereo agsigneof to a washout period and
a fat loading test was performed on the seventh day. Test 1 was perforned
wi th an aqueous solution (28+of5the pol yphenot foaction of ool ong tea;
test 2 was performed with polyphenol enriched oolong tea (OT+E); and test
3 was performed with ool ong ®B8E (OT) and pol®henpd® enriched ool ong tea

(OT+0. 5E) . Each sanple was used at a
20T 5.67 x 10°

Example 7

[0058] Fvaluation of taste (for drinks)
Polyphenol-enriched oolong tea (OT+E and OT+0.5E) and

oolong tea (20T) whose concentration was twice the ordinary

value were each subjected to an organoleptic test on taste

by 24 panelists. The results are summarized in the

following table.

[0059] [Table 6]

OT+0.5E OT+E 20T Tea
Too b}tter and astringent 5 5 19
to drink
Bitter and astringent but
could be drunk 7 11 >
Bitter and astringent but
by no means objectionable 15 11 0
[0060] These results showed that by adjusting the mixing

ratio (the weight ratio in terms of the solids content) of
oolong tea (OT) to the tea extract (E) to be within the
range between at least 1:1 and 2:1, it was possible to
prepare drinks that secured the intended efficacy and which

yet were suppressed in bitterness and astringency.



dose of 245 nml. The fat |aden diet consisted of two ice creans and 1.5 egg
rolls so that each volunteer would take in 40 g of fat. At various hours
(0, 1, 3, 4, and 6) after the fat |aden diet was ingested, a blood sanple
was collected fromthe vein of the forearm and conpari son was nmade to see
how t he change in blood triglyceride |level (ATG after fat |oading varied
over time and how its area under curve (AUC) was affected; the drinks 2E,
Or+0. 5 and OT+E were confirnmed to be capabte of suppressing the rise in
bl ood triglyceride | evel after fat |oading. These results showed that the
pol yneri zed €abephiend proved effective when they were enriched to 360 ng/L
(Or+0.5E) or nore. [0062] The results are shown in Figs. 2, 3 and 4. - 27 -
Exanpl e 9 [ 0068P1Test s Tlsit sevialrugviadg atthe defthiec &6y iofacdr iatk sl ramkshigmans (to
verify the fat excretion promoting effect) Tests were conducted by a
crossover de$UgRngn (12 Wealithy thguietd ot medecdng @rdlrcarmrieldri nk under
test was pol yphenol enriched oolong tea (OT+0.7E) and the control drink
was water thatl@dycE€si6fdd with caramel and to which a flavor was added. In
each test, the volunteers ingested the sanple drink under test for ten

consecutive days ‘&vdSt W«?rteotrégﬂndé‘r%ﬁﬁit %é(f i é:troéﬁ&v&rediqsr}gfne@é]s herltthe’ | ast

e days van.combated, Tha veshoulpail od consiated. of saven dars. 4o @

significant E%%s%é %%t%%”sé$€%“§ﬁy%9 %%&i%%’which were assigned to a
washout period and a fat loading test was performed on the
seventh day. Test 1 was performed with an aqueous solution
(2E) of the polyphenol fraction of oolong tea; test 2 was
performed with polyphenol enriched oolong tea (OT+E); and
test 3 was performed with oolong tea (OT) and polyphenol
enriched oolong tea (OT+0.5E). FEach sample was used at a
dose of 245 ml. The fat laden diet consisted of two ice
creams and 1.5 egg rolls so that each volunteer would take
in 40 g of fat. At wvarious hours (0, 1, 3, 4, and 6) after
the fat laden diet was ingested, a blood sample was
collected from the vein of the forearm and comparison was
made to see how the change in blood triglyceride level
(ATG) after fat loading varied over time and how its area
under curve (AUC) was affected; the drinks 2E, OT+0.5E and
OT+E were confirmed to be capable of suppressing the rise
in blood triglyceride level after fat loading. These
results showed that the polymerized catechins proved
effective when they were enriched to 360 mg/L (OT+0.5E) or
more.

[0062] The results are shown in Figs. 2, 3 and 4.



[0064] The results are shown in Fig. S. | NDUSTRI AL APPLI CABI LI TY [ 0065] The
conposition or tea extract of the present invention is cleared of
non- pol ynmeri zed catechins, so their bitterness and astringency are
significantly |l ess than before the non-polynerized catechins were renoved.
In addition, they are sufficiently decaffeinated by treatnment wth an
adsorbent. Therefore, they can be added to tea products (tea extracts) such
as oolong tea and green tea to inprove théiT taste. [0066] According to the
present invention, it was further found that the |ipase activity inhibitor,
conposi tion BrameieeRtract of the present invention have a - 28 significant
|'i pase inhibitory activity. Hence, they can be wused as additives that wl|
be added to f8883! or bE@é%’agégr ?Héﬂ-uﬁ%ynﬁetbél 8h§lcaaYs6 Lt Bat nklepnwi | |
suppress the, absorption of dietary lipids, thereby suppressing the rise of
triglyceridehPﬂaBFog

ubstances that derive fr nat ur e,

4 BRALGY prevedt 85€§?F§QHSPH%@Ot%ﬁ€ E64B65Ition or tea
extract of the pr segt inventioa a%e g gg
they are highly sg?é S ak@r EaficBaUF hGdsP®dr 6GaPEPY ST (955198 Bvéry two or
d , d f l,) -f d i od f ot
T exhibr ¢ ¢ REST R anaetohet et EnrBo6s) St phastnt T heonerah 4rgs™: SPates to
h fl ! h i f .di Lipids t
Cherony supp S nebpELE ERTI Pl SeT RS Rbe DT eB ko aRhr P or B ent  ng

obesi ty thatcgﬁgighnﬁrgﬁﬁ ng”HQ%EEiQHaQrwggacgngéﬁtWQEhtQSrQﬁgﬁeQEd

i nvention as
to which a flavor was added. In each test, the volunteers

ingested the sample drink under test for ten consecutive
days and the total amount of fat excreted in feces on the
last three days was compared. The washout period consisted
of seven days. As a result, the polyphenol enriched oolong
tea was verified to have a significant fat excretion
promoting action.

[0064] The results are shown in Fig. 5.

INDUSTRIAL APPLICABILITY

[0065] The composition or tea extract of the present
invention is cleared of non-polymerized catechins, so their
bitterness and astringency are significantly less than
before the non-polymerized catechins were removed. 1In
addition, they are sufficiently decaffeinated by treatment
with an adsorbent. Therefore, they can be added to tea
products (tea extracts) such as oolong tea and green tea to
improve their taste.

[0066] According to the present invention, it was
further found that the lipase activity inhibitor,

composition or tea extract of the present invention have a



active ingredient for inhibiting |lipase. The pharmaceutical is preferably
shaped into a dosage form suitable for oral adm nistration as exenplified
by powder, granule, or tablet, pill, capsule, troche, candy, or chocol ate,
each of which may be adm nistered as such or drunk after being dissolved in
wat er. The anobunt of the conposition or tea extract of the present
invention in the pharmaceutical may rangegfrom 67 to 5,000 ng as

pol ynmeri zed catechins in one serving. - 29 - CLAIMS [1] A lipase activity
i nhi bitor coesystifngaet aibihghk ABheeukarywaicght ipgl.yphenel,f racti ean gel at ed
fromoolong tea. [2] The lipase activity inhibitor according to claim1,
wherei n the hisgh- asl ecddliad veei ghta tpeliypherok dbeac tticort o ddsoloat é@ ferermecol ong
tea is either aliquid fraction or a concentrated or dried formthereof,
the liquid fraeti oay bei nglobtaiteed sby taapr abeys wiid IwWsiuphp ras sagueous ext r act
of oolong tea is brought into contact with an adsorbent selected fromthe
group consi stibagrofiact iovatiée telrar daali dsand hemedds sulpgrte ssésion, t heherielsy

non- pol ynmeri zed catechins are selectively renoved to enhance the ratio of
pol ymeri zed ©oéatedhilivsetradehd nnddopdl, ymad/2ed pegvenhsi wbe i3]y -Thé inigsase
activity inhibitor according to claim2, wherein the non-polynerized

cat echi ns ar éhgeerprealtyonr efpred ISy tBRIChghg thke PagEEadt 16Vesdliong atrea

into contact wth the adsorbent as the extract is held at a tenperature of
at | east 50csubstances that derive from nature, they are highly safe

and can be ingested regularly (say, on every two or more
days, every day, or after each meal) for an extended period
of time to exhibit the intended effect.

[0067] The present invention also relates to a
pharmaceutical for suppressing the absorption of dietary
lipids to thereby suppress the rise of triglyceride in
blood, and/or preventing obesity that contains the
composition or tea extract of the present invention as an
active ingredient for inhibiting lipase. The
pharmaceutical is preferably shaped into a dosage form
suitable for oral administration as exemplified by powder,
granule, or tablet, pill, capsule, troche, candy, or
chocolate, each of which may be administered as such or
drunk after being dissoclved in water. The amount of the
composition or tea extract of the present invention in the
pharmaceutical may range from 67 to 5,000 mg as polymerized

catechins in one serving.



[4] A nmethod in which an aqueous liquid containing polynerized catechins
and non-pol yneri zed catechins is brought into contact with an adsor bent
selected fromthe group consisting of activated charcoal and an adsorbent
resin as the aqueous liquid is held at a tenperature of at |east 50C,

wher eby the non-pol ynmerized catechins are selectively renmoved so that the
ratio of the polynerized catechins to theonen-polynerized catechins is nade
hi gher than in the original aqueous liquid. 30 [5] The nethod according to
claim4, which is perforned by fillingceatesum with the adsorbent selected
fromthe group consisting of activated charcoal and an adsorbent resin,
passi ng an aduéous et rlagtasef dcea tHeayesitiriough ddes i colngmof m ani grount
5-10 tinmes the capacity of the colum, recovering the effluent fromthe
colum, and opfkonakkywecghtcepbigphrgodr fdryingnt heoébtlkederftron| 6p1The net hod
according to claim5, wherein a liquid extracted fromoolong tea with
slightly al kakkne | ukewarm water is passed through the colum. [7] An
aqueous, wet or dry conposition that has been produced by the method
accordi ng toldhy one 1dfe dlidiafe 4% 1tid have idr terthawetr diatd o-ofckaian 1,

pol yneri zed catechins to the non-polynerized catechins. [8] A tea extract
in which thevwBfs8AP SPepbighefrzequlaat ¥ERDALr BPAVPRENPS AdRCHdIOyNeri zed
catechin is at least four tines as nuch._kQ] The tea extract according to
claim8, whiéROLet5H f88MoRGiras égerast elther a liquid fraction or a

concentrated or dried form thereof, the liquid fraction
being obtained by a process in which an aqueous extract of
oolong tea is brought into contact with an adsorbent
selected from the group consisting of activated charcoal
and an adsorbent resin, whereby non-polymerized catechins
are selectively removed to enhance the ratio of polymerized
catechins to the non-polymerized catechins.

[3] The lipase activity inhibitor according to claim 2,
wherein the non-polymerized catechins are selectively
removed by bringing the extract of oolong tea into contact
with the adsorbent as the extract is held at a temperature
of at least 50°C.

[4] A method in which an aqueous liquid containing
polymerized catechins and non-polymerized catechins 1is
brought into contact with an adsorbent selected from the
group consisting of activated charcoal and an adsorbent
resin as the aqueous liquid is held at a temperature of at
least 50°C, whereby the non-polymerized catechins are
selectively removed so that the ratio of the polymerized
catechins to the non-polymerized catechins is made higher

than in the original agqueous liquid.



[10] A lipase activity inhibitor containing the conposition according to
claim7 or the tea extract according to any one of clains 8 and 9. [11l] The
| i pase activity inhibitor according to any one of clains 1, 2, 3 and 10
which is used to suppress the absorption of dietary |ipids and subsequent
rise of triglyceride in blood. [12] A food or beverage additive conprising
the conposition according to claim7 or the tea extract - 31 - according to
any one of clains 8 and 9. [13] The food #? beverage additive according to
claim12 which is added to foods or beverages to suppress the absorption
of dietary lilplds andhsumsdqashtagdosediofs ta igjlaicerd desliiriblicode | flatjmed f ood
or drink containing the conposition according to claim?7 or the tea extract
accordi ng toP énﬁllghégoﬁ EPaFE 81&Rhdtde pISpPripRatf eedesicedr ifmlemaddsr ding to
claim 14 which is either a health food or a health drink. [16] The drink
accordi ng togEPHPnFTZS&ﬁF&ﬁglgf aFéévaﬁﬁanhaFf?FlTﬁéddPPn@déég@ﬁ@an to
claim16 which is a mxture a tea extract a?d t he _conposi tion cc%rdlng
to claim7 OF°tHe PéﬁSéQ9r§8ta8888Pﬁl fi§ T£8 any Loh&3of CEVAISIE g O € [18]

The dri nk di ng.t 1 the extract t f |
ea. [10] ThECURTHL:Bosbr AMRY Coaay oRGc5r raragosTas? wer Gothe

pol ymeri zed Caggggkg%glgh% %f Eu%% %Eb%kt e column, and optionally

concentrating or drying the effluent.

[6] The method according to claim 5, wherein a liquid
extracted from oolong tea with slightly alkaline lukewarm
water is passed through the column.

[7] An aqueous, wet or dry composition that has been
produced by the method according to any one of claims 4-6
to have an enhanced ratio of the polymerized catechins to
the non-polymerized catechins.

[8] A tea extract in which the amount of polymerized
catechin relative to non-polymerized catechin is at least
four times as much.

[9] The tea extract according to claim 8, which is an
oclong tea extract.

[10] A lipase activity inhibitor containing the
composition according to claim 7 or the tea extract
according to any one of claims 8 and 9.

[11] The lipase activity inhibitor according to any one
of claims 1, 2, 3 and 10 which is used to suppress the
absorption of dietary lipids and subsequent rise of
triglyceride in blood.

[12] A food or beverage additive comprising the

composition according to claim 7 or the tea extract



enriched to have a value of 270-3600 ng as anal yzed by hi gh-perfornmance
| i qui d chromat ogr aphy.

_31_
according to any one of claims 8 and 9.
[13] The food or beverage additive according to claim 12
which is added to foods or beverages to suppress the
absorption of dietary lipids and subsequent rise of
triglyceride in blood.
[14] A food or drink containing the composition
according to claim 7 or the tea extract according to any
one of claims 8 and 9.
[15] The food or drink according to claim 14 which is

either a health food or a health drink.

[16] The drink according to claim 14 which is a tea
drink.
[17] The drink according to claim 16 which is a mixture

of a tea extract and the composition according to claim 7
or the tea extract according to any one of claims 8 and 9.
(18] The drink according to claim 17, wherein the
extract is an extract of oolong tea.

[19] The drink according to any one of claims 14-18,
wherein the polymerized catechins in 1 L of the drink are
enriched to have a value of 270-3600 mg as analyzed by

high-performance liquid chromatography.





