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- 1 - SPECI FI CATI ON LI PASE ACTIVITY | NHI BI TORS CONTAI NI NG
HI GH MOLECULAR WEI GHT POLYPHENOL FRACTI ONS, TEA EXTRACTS, AND
PROCESSES FOR PRODUCI NG THE SAME TECHNI CAL FI ELD [ 0001] The present
i nvention has been acconplished on the basis of the finding that
hi gh- nol ecul ar wei ght pol yphenol s (pol yneri zed catechi ns) contai ned
in oolong tea and other tea products exhibit various beneficial
effects whereas they are less astringent and bitter than other
tanni ns and non-pol yneri zed catechins. It relates to a nethod of
selectively fractionating polynerizedecakrecArrwn in tea, etc.,
conpositions such as tea extracts that are obtained by that nmethod
with the polynerized catechins in enriched form |ipase activity

i nhibitors containing the fractions obtained by that nethod, and

f oods or beverages that HWRASE RETEIABYsTHH BT Gifd &PMTRENENE and whi ch
are not inpaired in fHEHOMBECUBABS WRTLGHT gPOIpFRHENCENFRACIAANEan be
taken in for heal TRApESHBACHE, pifpoZREEESBACKERRUNRD PRTIN® 00 \AAME t he
recent tendency toward westernized eating habits in Japan, intake of
high fat diet continues to increase. According to a National
Nutrition SurveyNfraiaRaR1999), it is reported that although their
energy intake 1s decreasing every year, their fat energy ratio

exceeds the regsonmabl e OPRELEAR Ofive® oAt s5B8eta 60%@h11ished -on
the basis of the finding that high-mclecular weight
polyphenols (polymerized catechins} contained in ocolong tea
and other tea products exhibit various beneficial effects
whereas they are less astringent and bitter than cther
tannins and non-polymerized catechins. It relates to a
method cof 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 repcrted that although their energy
intake is decreasing every year, their fat energy ratio

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



peopl e over 60 are recogni zed to have high triglyceride and

chol esterol values [A Summary of 1999 National Nutrition Survey in
Japan by The Mnistry of Health, Labor and Welfare, R nsho Eiyo
(dinical nutrition) 2001; 98(5): 577-588]. [0003] hesity is one of
t he nost severe diseases in present day society, caused by excessive
fat intake. The excessive fat intake causes not only obesity, but

al so di sorders caused by obesity such as diabetes, hyperlipidem a,
hypertensi on and arteriosclerosis. In Japan, Mzindole (registered
trademar k) aspaspbnoswent i) direg regsognl yedneo tHweraapauthi ¢ rdgugcerifie and
of ficial approval for treating obesity. However, this drug is
reported to habelsster@f fuediuessUéh Sagmeryesti VAP Matdton@doiiulirition
dryness), constipation, epigastric distress, nausea_ and vomting

[ R nsyo Hyouk&8U¥eEY nitalaRdfalyattgnliiniassy a3Healtyolaber epfnica

eval uation, 1985; 13(2).: 461-315]. ln overseas,, Xenical (reqi red
t r adenar k) asﬁﬁff?ﬁisé%fﬁﬁfb#¥6?Jﬁﬁ#&ﬁlgﬁlpﬁ?ﬁﬁﬁﬁ%qut%QQéOrggﬁg “in
t he gastroint§§§ig ]tract, is on market as an obesity treatnent

drug. However; this drug is also reported to have side effects such

as fatty stooljrooém r easd 5tQol; f bﬁgusﬂ%e sfdt HeQQre @ii%gg_@@dﬁgd

st omachache. Therefore, using this drug I's sonetines acconpani e y

concerns abouprsgéet YadyThedianget 39981 BP2%fieskil)le fat0Q@4Lke. The
prevent obesity, it is advantageous to reduce the caloric intake by
control ling deetesdiomeviert, iintakeqoeness castefarll yguwbdasice ,obunuttsti on
making it difficult - 3 - to practice in daily life. Therefore,

i nhibiting theéliapsaspticissd diverheypitypsech igs thabsddyp.in a safe and
heal t hy manner is practical and useful for treatnent of obesity_and
rel ated di sea8¥ReEhPIIFHrPondePRg EREAEPH. 21DCOEARUIP HFESE 1 act &P n
m nd, the devglo$ne ofdglffqo% tog sp c{fk;d hgﬁlth u;ps" mhigp i's
safe to use ahtP %’Eﬁ%ﬁﬁﬁ1%(§ bé “Ef PEEtTVe T3 T 1edY ﬁ& RUMERSTFS~*¢
attracting a o QN 1B ri heh dayhi:hibt i e
of serumtrig % r%sagélgﬁ{nedrn%g tﬁggggegggﬁ %@éawﬁho&fﬁqgﬁ%tleﬁha%ggﬁ
deconposi t i onspf ogied t tRAtorEsARKESSBSWE AL r ADSOIPd Ry by Rapereadi €o

| i pase inhibitory activity (J. Nutr. 1988; 128: 56-60, N hon Eiyou
Shokur you Gakkaie séidd Jifiarals elichapaneseesotietihiafs tNUtibuthoArgndss) ,
Food Sci ence) 1999; 52(2): 71-77, Kenkou Ei you Shokuhi n Kenkyu

(Heal th food apushipatidron efidod sReseadthl)r@D02;naB(@)R: andlvoadting

di acyl gl ycerol with different digestion and absorption features

conpared to tIRBESYYIHMBYA (CLirAgeloeVeluakien) 200051967 17892 76%°

cin. Chi A ., 2001; 11(2).: 109- _117). . ei t i id (EPA

anhndoco;ghexéig?%c%%i%Y%aﬁ%§§OBUr3??%6 igbﬁi?ﬁ@ﬁpgﬂﬁﬁgggg%o%%hﬁﬁ %f’)
foods f Lfq t ' 0 he .ot

Feports on | i PR by GrTe et TR Car Bhar b Areots gl Pregh, AR

decrease in bLegdriLial vcar ia%%o%fptt[@zepd&hnkwgga]&myt@%xi%l tract, is

commercial oolong tea for 6 weeks [N hon Ei you Shokuryou Gakkai -sh

(Journal of JapaneseetSal ey obfeshilr tteotmang daed Scicsree)y,19891s drug
44(4):. 251-259]; and oral adm nistration of oolong tea (2 g x 4/day)
for 6 consecutsvel seekepdrdelD2orhlees andefentd@dss such as fatty stool,

increased stool frequency, soft stool, diarrhea and
stomachache. Therefore, using this drug is sometimes
acccmpanied 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



- 4 - with sinple obesity resulted in nore than 1 kg weight loss in
67% of the subjects and significant inprovenent in the subjects with
hi gh bl ood acyl gl ycerol after taking oolong tea [ Nihon R nsho Eiyou
Gakkai -shi (The Japanese Society of Cinical Nutrition Magazi ne)
1998; 20(1): 83-90]. 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 drinkiBng such large quantities of
a drink such as oolong tea. Further, sinply providing concentrated
ool ong tea isthopragtigpridpdadtly dhadea pfhetdfcale,opnhdébitdne theits
strong bitterness and astringency and_ increased caffeine content.

[ 0007] Speaki nBPBPLME P Rl SdFtarYweiBhES pbt idifersIdy 1ppal yAEei 2249

techi tajned in ool ang t d. ot her t ducts, th
xhi bl vAr | oSS BERCITTE: GfY BECET SHET CHAS 1156y o G OF oLk SELPR bRt

and bitter th r i ng . - pol ri 2chi IS
therefore des??%%iggi%&?&%?%@ﬁ%aglgggf%?é%gFﬁﬁfﬁ%g%%§§&ﬂigﬁa%%%'
catechins confaymed i n paloRGsearafts 0t ek dea thicOddGtS opRBNPEF a
separated into non-pol ynerized catechins and pol yneri zed cat echi ns.
[0008] It has beesd kfvwwsddidtr iadvaebhety ©fedNgradnentss shfiet €8 688 el
separated by various resins. For instance, it has been known that

det anni ng andislepadfas rat iben edifecpossi b et dpattimeahiungnei Lh act taait iady
charcoal. However, there has not been known any effective nethod that
can sel ecti vepylQeplr a@tegpdlipmer i Feddcarexhiads fhdmhnonhpbl ynbrd veake
catechins by neans of an adsorbent such as - 5 - activated. charcoal

or an adsor bi A ¥, EINGHYSEEEAE AbETREhtMeRl A SSGRnAsy 8f 919D

Nat i | Nutrjition. S in. b h i st f Health, Lab

andlagﬁfarg,réﬁéggﬁ§? %gﬁg%g}%gﬁgﬂgﬁ¥%%‘iﬁgkﬁéégkéﬁ§85?82$%€ho ingka
Clinical nutgifiom; 1o8s; . 449 ent d 3:
R nsho. ryouket (O TR o FRrersasid ghiom J e iRty S BELTRILy oL

docunent 4: Thertanoeds;1998;: 352506 /nilden NONRARRKudOEUNBRkKD: -shi
Nutr. 1988; 128: 56-60, 1988 Non-patent docunent 6: N hon Eiyou

Shokuryou Gakkadumidl (cfoulapaneet dapbsaiesefSouitatiytioh AbHr FboONS@thce)

Food Sci ence) 1999; 52(2): 71-77
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; 211(2}: 109-
117); eicosapentaencic acid (EPA} and docosahexanoic acid
(DHA) purified from fish oil; 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 blocod
triglyceride after drinking 1330ml/day of commercial ocolong
tea for 6 weeks [WNihon Eiyou Shokuryou Gakkail-shi (Journal
of Japanese society of Nutrition and food science) 1991;

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

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



Non- pat ent document 7: Kenkou Ei you Shokuhin Kenkyu (Health food and
nutrition food Research) 2002; 5(3): 131-144 Non-patent docunent 8:

J. Am Coll. Nutr. 2000; 19(6): 789- 796 Non-patent docunent 9: Cdin
Chim Acta. 2001; 11(2): 109- 117 Non-patent docunent 10: N hon Eiyou
Shokuryou Gakkai -shi (Journal of Japanese Society of Nutrition and
food science) 1991; 44(4): 251-259 Non-patent docunent 11: N hon

R nsho Eiyou Gakkai-shi (The Japanese Socifefy of Cinical Nutrition
Magazi ne) 1998; 20 83 90 DI SCLOSURE OF | NVENTI ON PROBLEMS TO BE
SOLVED BY THEWFRR/E%H‘%‘ ee?lty[ 6@@9‘ TRE PP SRRTR iATertt ikOn gL gkess

foods or beveﬁﬁg$§dﬁ§€ éﬂéxgﬁ% ere%?&ﬁb%fégfkt ttﬁggmen%uggrggs

the absorption o ary I1p y ' suppressin rise-of

triglyceride gﬁb?é@@,wmd/rﬁrgmrb%%et a80es1 $Ye rd:0Q1he 18§ €BL 1 ong
i nvention provides a nethod by which a m Xture of non-polynerized

cat echi ns andtpal W@ﬁcbxiﬂﬁlr@icﬁ(ﬁlly@% GSAXaiooh ONGrHewdsans@ et oat edy ast

to separate the former fromthe latter or vice versa. [0011] The

present invenCionig@sbwuwes @ aetMegd zinepwhlieds; 20(1): 83-90]. These
reports show that although drinking a large quantity of
oolong tea is recognized to be effective, it is difficult
in daily life to continue drinking such large guantities of
a drink such as oclong tea. Further, simply providing
concentrated oolong tea is not an appropriate and a
practical cption, due to its strong bitterness and
astringency and increased caffeine content.
(a0071 Speaking of high-molecular weight peclyphenols
(polymerized catechins) contained in colong tea and other
tea products, they exhibit various beneficial effects
whereas they are less astringent and bitter than other
tannins and non-pclymerized catechins. It is therefore
desired to establish an efficient method by which the
catechins contained in oolong 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 pelymerized catechins from non-

polymerized catechins by means of an adsorbent such as



an aqueous liquid containing polynerized catechins and

non- pol ynmeri zed catechins is brought into contact with an adsorbent
sel ected fromthe group consisting of activated charcoal and an
adsorbent resin as the aqueous liquid is held at a tenperature of at

| east 50C, whereby the non-polynerized catechins are sel ectively
removed so that the ratio of the polynerized catechins to the

non- pol ynmeri zed catechins is nmade higher than in the original agueous
liquid. The invention also provides an aqueous sol ution that has been
produced by tA&ativet¢dohagicoglconpasi efloprlsionpriesiimg a concentrat ed
or dried formof that aqueous solution. [0012] The present invention,
al so provi desNaN BT YHy FERTEREr A¢t B AuDd ©h dthé 998t Natépnapellutrition

I i zed catechi to th : i zed hi [ de high
Phan n the obth FeY yibol8: 4 P HUhee Bt 1oty e ILO015PIRE. frdsent

i nvention furﬁgffafg(ngéb§sg%(%hpa§$7ggé¢vity inhibitor as well as a
food or beverage additive that contain the conposition or tea

extract. - 7nonMeANS QR BRUENS: ThE, SIROBLEMU00t4E RebhDi hi@PStion)

The term "pol ynmeri zed catechi ns” as used herein has the same neani ng
as hi gh-nol ecubas; w3 ght: palsyghbenol s contained in teas and they refer
to those tea catechins which have been pol ynerized into diners or

hi gher pol yneRsn-past ghtdaasined twidt hRhosh@pd yomka Z€d ivatet hinsrifhem)
catechins is the collective nane for catechins contained in teas, and
catechi ns der i 9&% 30 )ot Hél-RdPural |y occurring materials or even
synthetic catechins are covered ?y the definition of tea catechins

herein as | ongPAPIHE} LOEIBEPECAT nS"EortfiSted 378 it dag: 67-172
[ ] Non- po M8E$é§¥%nﬁxgd%ﬁﬁe%§ gteJ.eﬁuﬁg,%%ﬁgnslgg-ggeg fgg%i rm

The ei ght maj or mon-pol yireri Zzed catechins in-o Fori§ °t chin

| hi i . galds i | )
gal I ocat echi ny,#g azft%Hﬂ" FHhRhe 6CRin .éﬂéﬁ l%g{&'gﬂ(tgg(hj) ’ééglﬁé 2481

epi cat echi n, epi catechin, epicatechin

epi gal | ocat echysugadl aje GEGaese EOOLEYTher high-mebacHhar r¥ed dtience)
pol yphenol fraction as
1999; 52(2): 71-77
Non-patent document 7: Kenkou Eiyou Shokuhin Kenkyu {(Health
food and nutrition food Research) 2002; 5(3): 131-144
Non-patent document 8: J. Am. Coll. Nutr. 2000; 19(6): 789-
796
Non-patent document 9: Clin. Chim. Acta. 2001; 11(2): 109-
117
Non-patent document 10: Nihon Eiyou Shokuryou Gakkai-shi
(Journal of Japanese Society of Nutrition and food science)
1991; 44(4): 251-259
Non-patent document 11: Nihon Rinsho Eiyou Gakkai-shi (The

Japanese Society of Clinical Nutrition Magazine) 1998;

20(1): 83-90

DISCLOSURE OF INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION



used herein refers to an oolong tea extract that is obtained by a
process in which an aqueous liquid extract froma material such as
ool ong tea that contains polynerized catechins and non-pol yneri zed
catechins in adm xture, and has the polynerized catechins selectively
enriched so that the ratio of the polynerized catechins to the
non- pol ynmeri zed catechins is made higher than in the oolong tea's
|l iquid extract (aqueous |iquid extract):" FOOl?]The adsor bed cat echi ns
as used herein Hﬁ ste - 8 - catechins that are adsorpbed on

me

an
adsor bent wheh? t oW i 3978 SprBYERE I PHVRIRY GIF Y S&P3St RE REVRBRTSS

adopted in Exapple, 2 at t.enperature. 60 i s J,npl enent ed, . and
o o them ATR! %8t AL QRS IHiBARDES R T RS (BRY |
those skilled,jB,ihe; & tof hate L RO tion. [gﬁﬁﬁp%ri%% he ri
cat echi ns areaa %&ggasofﬁe 3% the éhéorbent. %%ﬁ non- a sor ea e Fise

cat echi ns neaps {:Eﬁgp)?é&eim&%ri aloal eaR@f o AdSIY-REH Updsieysai d
adsor bent, and nost of themare polynerized catechins. It should be

apparent to thoseoskil Ik iprdsemtaihvehaiom mnmatildegeord m@iheti by which
non- pol ymeri zed catechins are al so contained in the non-adsorbed

cat echins. (1} Thetiursent imm-gloltynerizpdseabetliivig yarnichipicdivingrized

The present inventors found that an ingredient in oolong tea that
inhibits |ipaSaterhipar t0 H°LPanéraat s cS? i P cdMASCH o $crasanti &lre
to the absorption of_ lipids S .present,in the polyphenol fraction of
ool ong tea t haP W@k ?%%ngF%ggﬁ§e§ AonYAdS of fraction by

subj ect i ng Oomﬁg]ﬁ} ea & g&%{s‘éﬁ‘i‘% %v%%g&gg;ﬁoxijf%%a%? m%%ioéaﬁgﬁdwhich

charcoal and contain Ittlé orn el ne

non-pol yneri zgd cal £6hd ns; e Hn@88Rt nh NVETYHON Nas 2881 hins and
acconplished on the basis of this finding and it relates to a |ipase
activity inhi hbhopol fAdricAHPIda8eShias a8 BEShYe: |itPeddttackowith an
suppressing the absorption of |lipids to thereby suppress the rise of
triglyceride mAsbtbedt aswl/artddorf nomeveat gnoupbesidist imghicghanblestitdr
wei ght pol yphenol fraction isolated fromoolong tea, as well as a
food or bever herepat awhtHl S IH@dE] gehi e ot AAweons ghguid bs.

pol yphenol fraction. [0018] The hi gh-nol ecul ar wei ght pol yphenol
fraction isol Af&d #F o TOIRSTG TE& ®hi Eh feath %@Cusgaerﬁg@'héh%r%%-m

invention is chgracteri ed .in.t.hat the ampunt of pol neriz%dtgggeggén
€

(hi gh- nol ecul BF - WBFfht® o?ai/tp%cehr%&s) 3FE| BPTVE1 T or‘f:-ep% Wider ZE
e ecs) G20kt TR el T o a0 g e
invention and:wtbéhbes desaid e dhilgdleer +hhA0L] die didiRAsA 1l Rliukblisng
active ingredient of the
liquid. The invention also provides an agqueous scolution
that has been produced by that method, or a compositiocn
comprising a concentrated or dried form of that aqueous
solution.
[0012] The present invention als¢ provides an cclong tea
extract in which the ratio of the polymerized catechins to
the non-polymerized catechins is made higher than in the
ordinary oclong 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.



present invention contains little or no part of the non-polynerized
catechins, so it does not very nuch feel bitter or astringent; in
addition, it does not contain caffeine, so it nmay be added in any
desired amount to foods or beverages wi thout inpairing their flavor
and the foods or beverages that contain it nay be ingested in |arge
anounts wi thout causing excessive intake of caffeine. As a further
advantage, the lipase inhibiting active-ihgredi ent of the present

i nvention derives formoolong tea and is highly safe. Hence, the food
or beverage oVMEAWe If¥fes¥rtVINGy EHEI BROREEM be i ngested every day or
routinely in order to exhibit the intended efficacy in a consistent
manner. Ther et 8P &1] t he Refd@d 1PASwhi ch t he hi gh- noi ecul ar wei ght

pol yphenol fractr |s added to the food or bevqra e su ant|al
has no upper or |o %5ﬁt P9 Wﬁ%é?egrrﬁEﬁ?ﬂﬁn a3cHrEde ?ﬁ%l%fﬁ%én

of lipase inhipiti n%rﬁyas H?g eas é%ﬁmeq%h?d§§QY%§ érf%food

or beverage in such an anou ynerrzed

catechi ns cancgeed akan i teaslgnd PREy SEEMNG o SAYseabYt c200:1H
this case, the anmount of the pol ynerrzed catechins contained in f%e

food or beveragecfisre thenf bacneni ted added diak rke oensyred Byl e s,
hi gh- performance |iquid chromatography shown in Exanple 1, nanely by
perform ng grasiemtmsitecomich aoneyel gephase cadgkehinei t hT¢dhe
recovered polynerized catechins used as the standard substance.

[ 0020] The hi g MAEAA drs Whieghelpeffprremsing faet coficohingl oerfaiswedrp
be added to various foods or beverages as the ingredient_of |ipase

i nhi bi ting act?3i1 PP ELENEICE4NSF BEYEFAeLN ﬁéﬂ‘&&e“??h\ﬁ?&lffo‘?ﬁ%’frlng
heal t h dri nk t. I I ts d K
EignplesrgP ﬁgong fhclﬁng HEEFEHEPE%%ECéﬁ%: hPPP0r5§aFrggﬁs éﬁé%?m
foods. [0021] Jfﬁi trahacﬁ@ Al Extéemhr%t %@elgbgsggtth%%p}a on

is such that t nol ecul ar wel ght yp enoI ctron ted

from ool ong t@ﬁtééhﬁﬁglaﬂht@lHEQUhﬁ {é@gtron or a concentrated or
dried formthereof, the liquid fraction being obtained by a process

in which an agu&Edils exttoactpodvmeolnag deaedis nlar avghtebntateciractin

wi th an adsorbent selected fromthe group consisting of activated
charcoal and menetsdrbdnrm.esfhe abehkelbye Jvonnool-priying edzedt exidaisins
are selectively renoved to enhance the ratio of polynerized catechins

to the non- polyrRHZEd (@4t 8&Ri §tec¥23 1?%%%Q$@éﬁFPéﬁ ofatpehbt sraddgite
for producing e tea-derive | ec r wei heno
fraction (¢ %ﬁi&9§ﬁﬁecﬁﬁ 86%!0%%n 'ad &P F@ﬁngigstudies on

t he met hod of _ separ-at cat i.n 11 -

pol yneri zed ca§ %ﬁ%qhg%g%gﬂgoungg¥ %%ﬁi é%gx%?chﬁgn&gds%?%ent i's
used at a conig f%df%%dﬁ%@@%&ﬁt55§1Q£e5p§édU' nore, whereby pol ynerized

catechins are selectively enriched to yield the high-nol ecul ar wei ght
pol yphenol fraesidin (teeconpasinbl @uDdr ted g@xt hatyphBnvhi ehadtieon as

ratio of the polynerized catechins to the non-polynerized catechins

is increased)used herein refers to an oolong tea extract that is
obtained by a process in which an aqueous 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 is made higher than in the

oclong tea's liquid extract (aqueous liquid extract).

[0017] The adsorbed catechins as used herein means tea



[ 0022] Therefore, the nmethod of the present invention is characterized
in that an aqueous |iquid containing polynerized catechins and

non- pol yneri zed catechins is brought into contact with an adsorbent
sel ected fromthe group consisting of activated charcoal and an
adsorbent resin as the aqueous liquid is held at a tenperature of at

| east 50C, whereby the non-polynerized catechins are sel ectively
renoved so that the ratio of the ponneFi?ed catechins to the

non- pol ymeri zed_cat echins is nade hiﬂg r than i{%the ori gi nal aqueous

|i qui d. TenpefaFgriains that &h& ag5orRed: ahpdh A4RY RN 50EHr ChR gReFhod
is an essenti £ r .present inventiqn tao ensure.that

pol yneri zed cgltfeéﬁ?ﬂ@%ﬁ%%%nﬁgﬁ&gf’y?%ébrg@% r%entq}%dza az%’g%regeﬁfl SO
that non-pol ygpeiged @ag@%l%r?%&stﬁgw@dsov@) Qe ot ERDEE 8% ur

say, roomtenperature, it Is inpossible to selectlvePy separate the
pol yneri zed cmbgf;hd;ﬂStﬁér@raLtéwe)dﬁogom?haﬁﬁféaagb*@@ékﬁw.ns-ItTQﬁould be
tenperature has no particular upper limt and any tenperature up to

t he boiling pepptremy te Enmcowed lledi hpl enerdri hehair esenkliinpention.

| f desired, tenperatures exceeding 100C may be - 12 - enployed under
super - at nosphefigopyrssiped Sttachiing anetedlsd adsorbedTiva &haeous

| i quid containing the pol ynerized catechins and non-pol yneri zed .
catechins is ABEOTRPREed Thf AP -parPreaf afa RS Bk MaR@ SméERoA2bECR Hes

t i j i ful f fficiently, ' th
ol ymor i 200 CAPEENTHR 14 oA PRanOBof JHer? Ko dieins S§pPesFI 7 i
Ui d ext r ac sl pLanl &G a5 Leen s P Sl g 991 aBBobeRy The

foll ow ng explanation refers to oo ea but this’is no e sole
exanpl e of thenpsesepflidvent it aRcethgAt MBS 1 portiohhBestarting
mat eri al containing polynerized catechins and non-pol yneri zed

catechi ns, fohoexpapmsri=ayestekbhaakonget €bsaremptinedalihy tg8r edded
and then extracted appropriately with water. The tenperature of the
wat er used fonoexddactheh degembtinki.mted to any particul ar val ue;
however, in order to inprove the extraction efficiency by shortening
the extractiohltiRee ymentafperdt Gre ispm%f@@mv%mg}é}tﬁﬁre
preferably 80-99C. In order to render the liquid extract slightly

al kal i ne, ~ sodi um hief SyeierthdRIFELRES bRULY % &0 (L hgELErEN hsel
Sodi um hydr ogen gﬁboggtqulyi% .%dgedlataggy ﬁgncqﬂgy%Hgon frgg}ze{o
up to sat ur at £ 8n. %ori%xanp e, §o&iﬁn1ﬁ§drobencé¥bon§ie ﬁaypBe added”
in an anount of - bl e kol o] - -al.t ernat | Y,

[t Ty Do addea T e B TRAC St ase 3 o o g g B E s
about 8. 2. Sogkagémdf@g@rw?&%%aomahb@tf&pl@f:ejzbl@mgortaar tWeakkys
basi ¢ substances of high safety. After the - 13 - extraction step,
settling, centecdbugetd ors andicoratisbtbati dnacedobesypenfgeredniynool dey
to renove the solids; if desired, vitamn C (VC) nay be added.

tea to a column of adsorbent such as activated charcoal and
which contalined 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 oolong tea, as well as a food or

beverage that contains the said high-molecular weight



[ 0023] The concentration of the |liquid extract of oolong tea which is
to be brought into contact with the adsorbent is 2.0 - 6.0,
preferably about 3.7, in terns 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 +n colum treatnent is

al so an inmportant factor to consider. In order to reduce the pressure
| oss from t hepasepldnal cotaahiona | arge particle size is preferred,
but on the other hand, in order to ensure that the adsorbent has a
sufficient adsBfptl ve stts ddghrdoperndem e3¥gny anlvessarat £5act bon

smal l er particle sjze is preferred. Depending on the adsorbent to be
used, an optiﬁﬁ?r}?)%ﬁfiéﬁogpsqozlém@aﬁeﬁewgé? cted by eskisefedtaF b sBFRsent

ithin th : j [ . i cal dge. Lf th
Btsor bent | 5 PAYTTCUTRCS SCCLUSt B Char Eae Re ORECHRBURT n t he

Exanpl es W t hpg) sh&e Afa 32 HEsh ot i I dals a ed.
[ 0024] The par?ic%?ate ac?%bategncﬁg?gggﬁég%yﬁﬁﬁaﬁggﬁggegb%§ﬁggagi{
synt hetic adsesbgnive &g mord-@olgnanpbed ene:dhial iisS apr epasedrdiOM imes
pol ystyrene. In this case, too, the pore size is an inportant factor
to consi der aad rineh apprhepmieatedr esi obtastide ttlkoseght-aotasul &r weight
effective - 14 - separation. Commercial products that may be

advant ageous| yo bigeken nc | fijge tSERABEADS: SP8R 5 lend r5R850 iamafbtomradi by
M t subi shi Chem cal Corporation that have average pore sizes of 57.4
angstrom and %814 BfglasdhPeredpEetivel y. The anount in which the
adsorbent is use . ILn.order to perform.,the nethod of the
present i nveni ?%ﬁ%ef fi gﬁhgntlllf,asfehénéﬁ Jotl-'Jbré%taqtsw&eéinlgﬁﬁggeﬁgeﬂgiWea

| ar ger anount dgg%} i r I It
effgcti venesspfésg?élﬁg?lease qbf? %ghg??gsfﬁgﬂ%%dggx?raggt ggpt%%lrzonng-

tea to flow t hsopgdy 1:he coltemmihal SePaF addN it dcsmhlieh BNt itter
and its quantity is preferably fromfive tinmes (5 to ten times

(10 CV) the capagityirgferithe ieokdantidhe Teqogemit cohdhihheaffeine,
adsorbent be used in an anount not snaller than a certain value with
respect to theoqguamait peofadded Lhgand éxiimst agfoundsl srgfbedsisras
inmportant for the present invention as the requirenment that the

t enperat ure fREVRERGIDMIGR WM TeAlRBAY DS WY dtlayoc apdhthhefoods or

0025]In short, it has .conventional ly been assuned that neither the
Lol ot 200 chteetadis 1R REmhananbl JREY | HReGeH ab LFEoe modhts

sufficiently ?9&95%%%‘1{%51%%2 g%@?%?%t ] n?%\’%voefr ’ca%%%ﬁgf/lgi. gL 0 LAl ther

present | nventlon, ound tha € non-polyneri zed

T bl T e g e SR

sufficient anprdéetf itMRMASAr BeRtves form oolong tea and is highly
safe. Hence, the focd or beverage of the present invention
may ke ingested every day or routinely in corder tc 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



Time of contact with the adsorbent The tinme over which the liquid
extract of oolong tea - 15 - (aqueous liquid extract) is held in
contact with the adsorbent is not [imted to any particul ar val ue as
long as it is sufficient for the non-polynerized catechins to be
adsorbed on the adsorbent. If adsorption is to be perforned on a
colum, a guide figure for the flowrate is SV =1 - 6, preferably
about 3. Post-treatment The extractlof ool ong tea (the

hi gh- nol ecul ar wei henol fraction osition, or tea

ht . pol .
extract) that PR&sS Eﬁhgge %ﬂeﬁ?oPFoﬁPphﬁléggo Herft! frp e deedPPYnt
dsed"es| 2 beveregs cBUndEDt U B gn: el el o vl hlpionel

(pol yneri zed catec ernative

for foods andb@@¥§539e§f€grfﬂH Qﬁg%ﬁuﬁgcgééedlém?Qﬁ§§§%§¥Fg§t8?a¥he

be exposed to heat, "pl aced under reduced pressure, freeze-

ot herw se treatigd-portbahande CARDE UHREMERor SONF IHJIWAL ¢ @kafbiedl,
form (3) The high-nol ecul ar wei ght pol yphenol fraction derived from

t he producti onapedgesg perforfisgresdient n¥ent ion drelatresrefr@eaphase
aqueous, wet or dry conposition that has been produced by the

above- descri bedlppthedtlhf thehergquroysgrtd pnlener dred cdtaodhias eskdneedthe
rati o of the polynerized catechins to the non-pol ynerized catechins.
The conpositi §k2BfAaEReSPREsHEIRe - nvention is a tea extract, preferably

an oolong tea ct. |In the conposition (tea extract), the ratio of
polyneriged céﬁééh'n reTQﬁiQﬁ9q7§aiﬁﬁpgﬁFyHé??EExP?%ﬁ 9} jtgaction of

preferably at leagt {olir, | Q0PQNG RLOBILILED Plodf!iMiZSdges as
the ingredient of lipase inhibiting activity. Examples of
beverages include liquid tonics, health drinks, nutritional
supplement drinks, sports drinks, etc. Examples of foods
include health foods and nutritional supplement fcods.
[0C21] The lipase activity inhibitor of the present
invention is such that the high-molecular weight polyphenol
fraction isolated from ocolong tea is either a liquid
fraction or a concentrated or dried form thereof, the
liquid fraction being obtained by a process in which an
agueous extract of oolong tea is brought into contact with
an adsorbent selected from the group censisting 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-melecular weight polyphenol fraction

The present inventors conducted intensive studies on

the method of separating non-polymerized catechins from



i
to non-pol ymeri zed catechin can be confirnmed by neasurenent that is
conducted by the nethod used in Exanple 1 that wll be described
| ater. EFFECTS OF THE | NVENTI ON [ 0027] Comrerci al products of ool ong
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, making themunsuitable for dcipking. In the present
i nvention, the high-nol ecul ar wei ght pol yphenol fraction that is
contai ned in 1948 rteadangt i ok ismAlRRdant hecide RelHEY zed
catechins is isolated and added to foods or beverages; this is
expected to prasiodbeatf estiveness d euppleasi denpdeatirse off 50°C or
triglyceride without inpairing the flavor of the food or beverage to
whi ch the hi glmorel esbkaebwepghymeal agghentkchinst 200 swlediderlydded,
and prevention of obesity is realized. In order to suppress the
absorption of c@irécaey fatyisl@hthodd dbrmpéserbye velaesinadhipnenaken
in together with a nmeal and beverages enriched in the tea-derived
active ingredif&ACTA0e (GRRaFOWHYHIFiTaRCe top 0B9B]AHe 1ot addh the ratio
i nvention offerst%gothfr advaq§

in.th i bl | i
3 S ESER s e X Fant R o e dad

separation of the poP?

catechins to hgy 3 £asy.fperation although this has
heretof ore been %2?%9%."??.%% e ohi eve. | - 17 - BRI EF DESCRI PTI ON

OF THE DRAW NGGob0929] [Th&rdiord 9-thk k2t8o8r 8PN QWG AN 1eXeARLBRYi s

behavior of the two ingredients in a |liquid extract of oolong tea

t hat was subj etbhedcterazeepit atiamn 5t @puabub0G quid containing
polymerized catechins and non-polymerized catechins is
brought into contact with an adsorbent selected from the
group consisting of activated charccal 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 aqueocus 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



[Fig.2] Fig. 2-1 is a graph show ng how the change (M5 in the
triglyceride level in blood after fat |oading of an animal group that
drank an aqueous solution (2E) of the polyphenol fraction of ool ong
tea varied over time, as conpared 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.31 Fig. 3-1 is a graph show ng how t he change (ATG
inthe triglyceride level in blood after *%f‘loading of an ani mal
group that drank.an aqueous sol utiqon (0T+E) of pol yphenol -enri ched
ool ong tea vaFP8&°3$§ru? %%,S%&?%ﬁ%ﬁ&&%@BEﬁﬁ?hPE§§ﬁ r that drank pure
water. Fig. 3<2.sbows fthe. areas under curve (AUC) of the graph shown
in Fig. 3-1. "m——**ﬁgfgfg?%é?g. 4-1 is a graph showi ng how t he change
(M3 in the triglyegtigde,lavelidnibl codiathengfate | Qadig 9kqan

ani mal group that drank oolong tea (OI) and a group tHhat drank

pol yphenol - enciagBeding! o7g t@a-dd R r3Ekdvastechoyerid ifB, 1a%mited in
conpared with a group that drank pure water. Fig. 4-2 shows the areas
under curve (AU pettibel g aphy showthienmBthod4efl.the prederitgibpehktgon
5 shows the fat excretion pronoting action of pol yphenol -enriched
oolong tea. 4isl8sefEkahpt esflf {OE30ExErREtEDINOftTRePdlemeas zefl) The

efficiency of extragting@éhe solids in ool ong tea was conpared .
bet ween two c&3E§ChiRS ohECR St TSHEPEHYRSEE 8RR nedrPoHate HYPi6r 14y dhas
di ssolved in 1.,L of warm water 0C). to gijve a pH of 8.22,, and in the
ot her case. | nd GUARLAR R Sudte S BGA: SUAS ALY it HAHEFBRGEY | ng
pH was 6.79. | h se,ml0 f .00l V, a o]

L of marn1watg?l§ﬁ§ %%%’ni& u%%gdgéug ngggléggﬁgﬁgdﬁégﬁﬁégOn%%&?%é F%a
eff ect extracki,onc:alsa £anr Aled JIeMREEAbYE CopT Ao ddEL iR ntion.
liquid extract in each case was neasured for Brix concentration and
pH. I n the absesgecofms®dgds um hydrogencarbonate, Brix 3.76 and pH 5. 06
were recorded; in the presence of sodi um hydrogencarbonate, the
respective val ues Weeesda27iandnad el alUsbngasothymdiydicagerdarchonahens
one could obtain an apparently dark liquid extract and this

i nprovenent i Angthacexpeheneoieest aaiecdohkdsiwaserdmrp confciaviesd ofy t he
Brix val ue. [0032](2% Sodi um hydr ogencarbonate (1.67 g) was dissol ved
in 1 L of warRPhaber tad 3T Ad ly shregfedgidhehred netedt hen

dded. The m xt tl. itated 5 m nut t ffect
ot raction al SRPEBRET SFPL0 TorbaAicire GReoDRav R Cies R dEr 4eFPEn,

a 140-mesh scrgep pgs %‘??ﬁjégtgidﬁnteﬁasr abe &E‘ﬁ%@{i‘iEc?aavng,fiﬂcfgﬁq‘lcﬁ]ﬂt%ﬁ'ew%g;

extract, mhich_mas centr 0 Tenove ne s S
remal ni ng ||QHb@evér§9iH SfaMC s k%%%'!ﬁg éﬁkfﬁ%%i&%'éf%ﬂdQe%%&rBQt

of oolong tea having a Brix value o
shortening the extraction time, the temperature is

preferably 50-99°C, more preferably 80-%9°C. In 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



- 19 - [0033](3) As a neans of measuring the anmounts of pol ynerized
catechins and non-pol yneri zed catechins, the colum of Develosil C30
UG3 (3 m(1) x 15 cm Nomura Chem cal Co., Ltd.) was used under the
foll owi ng conditions: nobile phase A = 0. 1% HCOOH H20; B = 90% CH3CN,
0.1% HCOOH H20; 0.2 m/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 rgpeatedly recovered from
the liquid extract of oolong tea using a preparative ODS col um.
[ 0035] The i ngreedirentsoaf stbg, | &t di rext et raregshomm drd /kablm itration
[ 0036] [ Tabl e 1] Pol ynerized catechins: 2235 ppm Non-pol yneri zed
catechi ns*: 38EY penprtkbarped yierdzed dcat eehbws: thdessuidof idatdeshirad,
gal | ocat echin, catechin gal | ate (CG, gallocatechin gallate (GCQ,
epi cat echin, épitg@iro€at¥ehimay ey cidashi n gal l ate (ECG, and
epi gal | ocat echi n % |l ate gEGCGg _ .
(002 The concCentration of the ligquid extract of ooleng
tea which is to be brought into contact with the adsorbent
is 2.0 - 6.0, preferably about 3.7, in terms of Brix.
Adsorbent
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 selecticn of a suitable particle size for
the adsorbent to be used in column treatment is also an
important factor to ccnsider. In order to reduce the
pressure loss from the use ¢f 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 adscorbent resin, for example, one
that is prepared from polystyrene. 1In this case, too, the

pore size is an important factor to consider and the

appropriate resin must be chosen to ensure effective



Exanpl e 2 [0037] Separ ati on Fifty mlliliters of comerci al
particul ate activated charcoal (e.g., GWH32/60 of KURARAY CO., LTD.)
was degassed and packed into a colum. The liquid extract of ool ong
tea obtained in Exanple 1 was passed through the colum at a fl ow
rate of SV = 3 to separate the - 20 - ingredients. For this
operation, the tenperature of the liquid extract and the colum was
set at 20, 40, 50 or 60C, the results of &hatysis of the separated
ingredients following a separation for about 5 CV at each tenperature
are shown in F@@PéanOPOOB@TTN%&#%?%HPHQQPQHErt&@@ may be advantageously

cat echi nsNon- p nerlg g cat echi ns Ll%éld extract 2235 P pnB8813 %
20C15921094 4%?@3288‘ B AN 5 PR 2628 SP8S0 manutactured by

Mitsubishi Chemical Corporation that have average pore
sizes of 57.4 angstrom and 38.1 angstrom, respectively.

The amount in which the adsorbent is to be used

In order to perform the method of the present
inventicon efficiently, the adsorbent is desirably used in a
larger amount. If the method 1s to be performed on a
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 liguid extract of oolong tea
is as important for the present inventicn 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 toe 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



I
[ 0039] Thus, it was found that the higher the tenperature for
separation, the nore selectively the non-pol ynerized catechins could
be separated for renoval. [0040]Fig. 1 shows an exenpl ary behavi or of
the two ingredients when they were separated at 60C. Exanple 3
[ 0041] Pi | ot production Leaves of oolong tea (600 kg) were
subj ected to colum extraction with a 0.15% sol uti on of sodi um
hydr ogencar bonate (95C), whereupon a liqujg extract was obtained in
an amount of about 6,000 kg. Wth its tenperature held at 60-65C, the
liquid extractia¢@agsopasseguidraoughor)cakunnl af i 40Oka ar tiiewl ahe
activated charcoal (GMH32/60 of KURARAY CO, LTD.) so that
non- pol ynmeri zedsorb2dt - i gsat@chlins tand toabfiel per wend sselvedtieveky long as
renoved. The effluent fromthe colum was concentrated under reduced
pressure to phépafesabblei®ono far dheanpeapekymectzathviatgchiBsi xovague
of 10 or nore. [0042] The concentration of the polynerized catechins
(OTPP) in the?fFBpaFRd°R e erddSsdonds 14648pRt Wieridadot REt of the

adsor bed Cate%@& 8r&g§ cn a c§¥%%g?35 9%§d§6§i§ﬁ¥2 for the flow rate is

SV = 1 - 6, preferably about 3.

Post-treatment

The extract of oolong tea (the high-molecular weight
polyphencl 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, it 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 cr
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
inventicn is a tea extract, preferably an oolong tea
extract. In the composition (tea extract), the ratic of
polymerized catechin relative to ncon-polymerized catechin
is preferably at least four.

[0026] The proportion of polymerized catechin relative



Exanpl e 4 [0043] Li pase inhibitory activity The Iiquid extract

of Exanple 1 and the tea extract obtained in Exanple 3 which had the
pol yneri zed catechins enriched selectively (the non-polynerized
catechins renoved sel ectively) were conpared for their action in
inhibiting |ipase which was known to be involved in fat absorption.

Li pase inhibitory activity nmeasurenent: Li pase activity
measurenment was carried out by using oleit6acid ester of fluorescent
4- et hyl unbel l'i ferone (4-UMD as a substrate, and neasuring the

fl uorescence &b donepbyVuebetdd fertmedipr oduced dynfieactd dry ne@B844khant
the nmeasurenent, 13 nmM Tris-HCL containing 150 nM NaCl and 1.36nM
CaCl2 was usedha§ asbeer@icigld ® 0he sgbhed apeed- UM HSingita)l wast will
prepared as 0,1M solution in DNS and diluted 1000-fold with the

buffer menti oREd98BGTEPeEi 1A% 1y, |ipase (porcine pancreatic |ipase
(Sigm)) was prepared as 4000/ nl solution in the buffer nmentioned
above and used in enzymatic neasurenent. - 22 - [0045]50 ill of the

4- UMD buffer sekdbhenopnfy@SrvedT@fy distilled water (or sanple
solution) were placed in a 96- well mcroplate and m xed at 25C,

foll owed by addopg)25 oforduerdifagsdautter osobditdtf et Hrf ho@NFYPP
reaction. After 30 mnutes of reaction, 100 jzl of 0.1Mcitric acid

buf fer (pH 4. 2ffeasiadded $wpdergdimat ehthposeacinding) alidd he
fluorescence of 4-nethylunbelliferone (excitation wavel ength: 355nm
fl uorescence ®avelpagthde 480hM)f prheducednbynt het raacits erimpdy neasur ed
with a fluorescence plate reader (Labsystens, Fluoroskan Asent CF%.

[ 0046] An i nhi BREEEFSEEL | Vi T P IFt e e SSanpred Wbl IR Hri féd wgd 1 as the

| C50(12g/ ml), t?g anount oﬂlthe saqgle:mhich %gve O%QOQhE%PEQEBQQlee

conpared to t f8 A&V T 0T M tottT &1t SCdtBET PR mdidEr)nd
for drinking. 1In the present invention, the high-molecular
weight polyphenol fraction that is contained in ooclong tea
and which 1s 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. In 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 anocther advantage in
that it enables selective separation of the polymerized
catechins from the non-polymerized catechins to ke

performed by easy operation although this has heretofore

been held difficult to achieve.



- N 1
[0047] The results are summari zed in Table 3. [0048][ Tabl e 3] Lipase
inhibitory activity (ICH nctg/m) Liquid extract0.97 Tea extractO. 62
Exanpl e 5 [0049] Eval uati on of taste The liquid extract of
Exanple 1 and the tea extract obtained in Exanple 3 were each
conditioned with distilled water to have a Brix value of 0.5; the
t hus prepared drinks were subjected to an organol eptic test on taste
by 11 panelists. The results are summarized in Table 4. - 23 -
[ 0050] [ Tabl e4]

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] [Fig.1l] Fig. 1 is a graph showing an exemplary
behavior of the two ingredients in a liquid extract of
oolong tea that was subjected to a separation step at 60°C.

(Fig.2] Fig. 2-1 is a graph showing how the change
{ATG) in the triglyceride level in blood after fat lcading
of an animal group that drank an agueous solution (2E) of
the polyphenol 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
polyphenol-enriched oolong tea varied over time, as
ccmpared 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 grocup
that drank polyphencl-enriched oclong tea (OT+0.5E) varied
over time, as compared with a grcup that drank pure water.
Fig. 4-2 shows the areas under curve (AUC) ¢f the graph
shown in Fig. 4-1.

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

action of polyphenol-enriched oolong tea.



Liquid extract Tea extract Too bitter and astringent todrink 9 0
Bitter and astringent but could be drunk 2 4
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Example 1
[0030] Extraction of Tea Leaves
(1) The efficiency of extracting the sclids in oolong tea
was compared between twc cases; in one case, sodium
hydrogencarbonate (1.67 g) was dissolved in 1 L of warm
water (90°C) to give a pH of 8.22, and in the other case,
no sodium hydrogencarbonate was added and the resulting pH
was 6.79. 1In each case, 100 g of cclong tea leaves were
added to 1 L of warm water and the mixture was gently
agitated for 20 minutes to effect extracticn at a
contreclled temperature of 90°C.
(00311 The liquid extract in each case was measured for
Brix concentration and pH. In the absence of sodium
hydrogencarbenate, 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 value.
[0032] (2} Scodium hydrogencarbonate (1.67 g} was
dissolved in 1 L of warm water at 90°C and 100 g of ocolong
tea leaves were then added. The mixture was gently
agitated for 5 minutes to effect extracticon at a controlled
temperature of 290°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 sclids.
In the remaining liquid, 1.59 g of VC was dissolved to make

a liquid extract of oclong tea having a2 Brix value of 3.7.



Bitter and astringent but by no nmeans objectionable O 7 [0051] These
results confirned that the tea extract secured the intended efficacy
and yet it was suppressed in bitterness and astringency. Exanple 6

[ 0052] St udyi ng the m xing proportion indexed by the |lipase inhibitory
action Li pase activity nmeasurenent for the high-nol ecul ar

wei ght pol yphenol fractions produced in the preparation exanple was
carried out by using oleic acid ester of 1l uorescent ‘

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

fl uorescence pfo3BInet hylunbel ki hesene Preduced nly theashb@its [HO53] I n
t he measurement, 13 nmM Tris-HCl contai ning 150 mM NaCl and 1.36nmM
CaCl2 was usepohgner imeff ertephi8s 0and Subrstpcdtyme4ithd CStgrm)nsyashe
prepared as 0.1M solution in DVBO and diluted 1000-fold with the

buf f er nenti offetl¥bdte PeSeAppal| §30| Vakel ) popckned pamcrieing | i pase
(Sigm)) was rerﬁiacreaﬁg as 4000/ pll solution in the buffer pentioned
above and used'§ tri EtAeastif@neiftd under the following

conditions: mobile phase A = 0.1% HCOOH/H;0; B = 90% CHs;CN,
0.1% HCOOH/Hz0; 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.

[0C035] 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
charceal (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



- 24 - [0054]50 tlI of the 4-UMO buffer solution and 25 nl of
distilled water (or sanple solution) were placed in a 96- well

m croplate and m xed at 25C, followed by adding 25 nl of the |ipase
buffer solution to start enzyne reaction. After 30 m nutes of
reaction, 100 nl of 0.114 citric acid buffer (pH 4.2) was added to
termnate the reaction, and the fluorescence of 4-nethylunbelliferone
(excitation wavel ength: 355nm fl uor escer’de ~wavel engt h: 460nm)
produced by the reaction was neasured with a fluorescence plate
reader (Labsystengdietfor odledn tASENPPERL19mOIBIeAT smpkirBituseyct the
activity of the sanple was determ ned. as | C50(ng/ nl), the anmpunt of
t he sanpl e m?tﬁujg%v%x%@%tofar’idnﬁg]ﬁi FP%W“%dﬁi)%r%?g: 2 PRe 4Cti vPt9r of

control (disti)ded ter). The reciprocal aqf LC50 was calcul ated a
the val ue of %’&élcgt iV é:g)ﬁl\%:?yo%iann%lrﬁ ) O%ertlhﬁ éegﬁﬁaE%%plarHrseoﬂe\}i}}é
made for the J .nhi:pi.t Aty i a

sol uti ons. [o%%%f%%% ngkég%\%%?ébgrgggrg%yﬁgﬁlgdﬂo&*oﬁgcﬁegg%%ﬁa%‘ﬁ%(
0. 275) as basgre asisabl & thaige the concentration of O was desi gnat ed
20T (Brix 0.55); to the base oolong tea (OTI;, Brix 0.275), the tea
extract (E) obtaited i n(=tdepl2é 3 was added to provide a Brix val ue
of 0.55 and the™Sanple thus prepared was destgnated OTFE, a sanpre
prepared in the Rahpnamieer caxeepinthat a tNea-ewxiyaetibad fcdthechins
concentration of E was added was d€Si gnated OT+0. bE. Thé ool ong tea
used as the baseliwasidbxtizeed by2Xitbjpgoti ng | eaves 881dapmg tea to

extraction with 51((})}(: water. - 2515-92[ 0057] [ Tabl e5] 094
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 preoduction

Leaves of oclong tea (600 kg} were subjected to column
extraction with a 0.15% sclution of sodium
hydrogencarbenate (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



—_ ' 3
Drink units/m OT 283 x 103 O0T+0.5E 5.04 x 103 OT+E 7. 26
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catechins and caffeine were selectively removed. The
effluent from the column was concentrated under reduced
pressure to prepare about 300 kg of a tea extract having a
Brix value of 10 or more.
[0042] The concentration of the polymerized catechins
(OTPP] in the prepared tea extract was 14648 ppm, whereas
that of the adsorbed catechins (EGCG+GCG+ECG+CG) was

366 ppm.

Example 4
[0043] Lipase inhibitory activity

The liguid 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 4000/ml solution in the buffer mentioned above

and used in enzymatic measurement.



i
x 103 20T 5.67 x 103 Exanple 7 [0058] Eval uation of taste (for

dri nks)

Pol yphenol - enri ched ool ong tea (OT+E and 0T+0. 5E) and

ool ong tea (20T) whose concentration was tw ce the ordi nary val ue
wer e each subjected to an organoleptic test on taste by 24 panelists.
The results are sumarized in the follow ng table. [0059][ Tabl e6]

_22_
[0045] 50 pl of the 4-UMO buffer solution and 25 ul of
distilled water {or sample solution) were placed in a 96-
well microplate and mixed at 25°é, followed by adding 25 pl
of the lipase buifer 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{pg/ml), the amount of the sample which
gave 50% of inhibition compared to the activity cf control
(distilled water).
{0047] The results are summarized in Table 3.

[0048] [Table 3]

Lipase inhibitory activity
(ICs0, mecg/ml)

Liguid extract 0.97
Tea extract 0.62
Example 5
[0049] FEvaluation 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 organcleptic test on taste by 11

panelists. The results are summarized in Table 4.



0T+0. 5E OT+E 20T Tea Too bitter and astringent to drink Bitter and
astringent but could be drunk Bitter and astringent but by no neans
obj ectionable 2 7 15 2
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[0050] [Table 4]

Liquid extract Tea extract

Too bitter and astringent

to drink 2 ¢
Bitter and astringent but

could be drunk 2 4
Bitter and astringent but

by no means objectionable 0 7
{00511 These results confirmed that the tea extract

secured the intended efficacy and yet it was suppressed in

bitterness and astringency.

Example 6
[0052] Studying the mixing proportion indexed by the
lipase inhibiteory action

Lipase activity measurement for the high-molecular
weight polyphenol fractions produced in the preparation
example was carried cut 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.



11 11 19 5 0 [0060] These results showed that by adjusting the m xing
ratio (the weight ratio in terns of the solids content) of oolong tea
(OT) to the tea extract (E) to be within the range between at | east
1:1 and 2:1, it was possible to prepare drinks that secured the

i ntended efficacy and which yet were suppressed in bitterness and
astringency. - 26 - Exanple 8 [0061] Tests for evaluating the

ef ficacy of drinks on humans (to verify t4fe ef fect of reduci ng

post prandi al EBbQiycer%ﬂFla of the 4-UMO buffer solution and 25 pl of

distilled water (or sample solution) were placed in a 96-
well microplate and mixed at 25°, followed by adding 25 ul
of the lipase buffer solution to start enzyme reaction.
Bfter 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).

[0055] An inhibitory activity of the sample was
determined as ICso(pg/ml), the amount of the sample which
gave 50% of irnhibiticon compared to the activity of control
(distilled water). The reciprocal of ICsy 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 oolong 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 QOT+0.5E. The oolong tea used as
the base was cbtained by subjecting leaves of ooleng tea to

extraction with hot water.



Tests were conducted by a crossover design on healthy adults, both
mal e and fermale. In each test, one cycle consisted of seven days, six
of which were assigned to a washout period and a fat |oading test was
performed on the seventh day. Test 1 was perforned with an aqueous
solution (2E) of the polyphenol fraction of oolong tea; test 2 was
performed wth pol yphenol enriched oolong tea (OT+E); and test 3 was
performed with oolong tea (0T) and pol ypRenal enriched ool ong tea
(0T+0. 5E). Each sanple was used at a dose of 245 nl. The fat |aden
di et consisted'®?’two i cetdeads and 1.5 eqq 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 dPEt"¥as ingest'®dtsambl ood sanpl e was
collected fromthe vein of t$ forearn1ang gng?£é§on was nmade to see
how t he change in blood trig @ceride Ievel'% TG ~after fat | oading
varied over tinme and how its nder cur was affected; the
dri nks 2E, O0T+0.5E and OT+E %gigﬁ%%nfirneﬁ'%g %Q%Q%pable of
suppressing the rise in bloogrifiglyceridg bgvelgfter fat |oading.
These results showed that the polynerized catechins proved effective
when they were enriched to 3860rnmg/L (0T+055E) @riobre. [0062] The

results are shown in Figs. Z—3amd & ———27—Exanmpte9 [ 0063] Test s
for evaluating the efficacy of drinks on humans (to verify the fat
excretion pronoting effect) Tests were conducted by a crossover

design on 12 Beahple ‘adults, both nmale and female. The drink under
test was pol yphenol enriched oolong tea (0T+0.7E) and the control
drink was matEQOQ%ht wWas ad glaGhen ﬂgtha%ﬁ$aﬁﬁu adnks)which a flavor
was added. In each test, the voLuBégers i ngested the sanple

drink
under test for terf CoMiEaRiFBLd598d ant e o6t dPTARpaRE GF 79 atE) and
excreted in f t he ,l.ast ree_days was .conpared. . The_washout
peri od consis?ggﬁgfqggbégcg ygEQig %9?%Eﬁﬁﬁiiﬁz“g868|ggh%%th%wﬁ%¢§ﬁﬂfy
oolong tea was, ¥elifd.d Lenhave 8c8Lgnid !é}?rgrgfaﬁb%)%égﬁgt £ 08¢ PSONDLd 29
action. [0064] The results are s%omn in Fig. 5.7 I NDUSTRI AL
APPLI CABI LI TYb*%ﬂaﬂ&i@@@posil‘héoﬁeglﬁl'é@aar%xtshﬂﬁtbrmzeahﬁn pEsent
invention is cleared of non-polynerized catechins, so their
bitterness anflohsiwimgertypeare significantly |ess than before the
non- pol ynmeri zed catechins were renoved. In addition, they are
sufficiently 0e@a¥)¥ ei ndiTeddlieyofreat ment with an adsorbent. Therefore,
they can be added to tea products (tea extracts) such as oolong tea

and green tea to inprove their taste. OT+0.5E OT+E 20T Tea
Too b+tter and astringent 5 2 19
to drink
Bitter and astringent but
could be drunk 7 11 >
Bitter and astringent but
by no means objectionable 13 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

vet were suppressed in bitterness and astringency.



[ 0066] According to the present invention, it was further found that
the |ipase activity inhibitor, conposition or tea extract of the
present invention have a - 28 - significant |ipase inhibitory
activity. Hence, they can be used as additives that will be added to
foods or beverages that may be oolong tea so that they will suppress
the absorption of dietary lipids, thereby suppressing the rise of
triglyceride in blood, and/or prevent obeadtty. Since the conposition
or tea extract of the present invention are substances that derive
from nature, EkWeppraeedhi ghly safe and can be ingested regularly (say,
on every two or nore days, every day, or after each neal) for an

ext ended peri dd06t!ti nel e Bxdfhiavalhating ehitle i@y, JoogirkReon

present invention also relates to a_pharmaceutical for suppressing
t he absorptiohuQ?nﬁii?%r§g§%{%cﬁp%(?é%ﬁ8FeB§ EUPHTeEs R Bracs gt
triglyceride EQiQi?QQ:i&QFlor preventing obesity that contains the
conposition or tea' extract of the present invention as an active

ingredient for inhtbitdngid RasRiuctie BPaEMBESUd el des iRnehar ABhYeny
shaped into a dosage formsuitable for Ooral admnistration as

exenplified bydpoveervodt amlle,andr fledhel, phldacicapsid, eontr eghte
candy, or chocol ate, each of which may be adm ni stered as such or
drunk after bebngidissod¥etkvan watyer,. sThRecAnmuinth ofe tehe scdmpesi tooa

or tea extract of the present invention in the pharmaceutical may
range from 67vWeshsubaeengpchsablay fati 2eddiad et thvas pendogaedi ag. the
29 - CLAIMS d aim 1A nethod of producing a conposition in which the
ratio of the SEM§RERi3RY caisthilndaSoPERECHBTA Pbt Yinéi] A8ReC4teERIREIOD

3 e, nigherobhae! (L e, SHERLIEL 9UERUR, LI G0 B ieh Sger s,
o o v onaPRSSPPELELYT S SRS SpEALAAT GRIPRESA I e
ZTPievgtete god Ofegbabmids MU CIreRIMViitsesSolbhd i 11 a0l Why WohhphBgol
2 enriched colong tea (0OT+0.5E). Each 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 various 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 ZE, 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 procved
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.



charcoal, passing the aqueous extract of tea | eaves through the
colum in an anount at |least 3 tinmes greater than the capacity of the
colum, recovering an effluent fromthe colum, and optionally
concentrating or drying the effluent. C aim 3The nethod of claim 2,
wherein the anount of aqueous extract of tea | eaves passed is an
anount of 5-10 tines the capacity of the colum. C aim 4The net hod of
any one of clains 1 to 3, wherein the agueous extract of tea | eaves
is obtained fromslightly al kaline | ukewarmwater. C aimb5The nethod
of any one ofegdrpis 91-4, wherein the tea is oolong tea C aim6A

met hod of producing a beverage, which conprises steps of:

contacti ng anl@idous [Tieghisdfeonead hiaigl mplyeeeifZédacat ef hdnisnlandn
non-pol yneri zed catechins extracted fromtea with an activated
charcoal at Ke&Wy & gppefidt bhe Bt soCEtipngRepnohhey ebiiect)
conposition in which the ratio of th ol yneri zed catechins to the
non- pol yneri zed catedTi HETF s HRURC H ﬁg\f % FERSPRVEReIBP1 Y it Hqueous

e oy, AP RO oLt g L BT age

8The method of, £l 1PpfenWiCEEE Dt lle DEMRILYR A S0P 008) L4 RaVer age.
control drink was water that was colored with caramel and
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 acticn.

[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. In
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



_28_
significant lipase inhibitory activity. Hence, they can be
used as additives that will be added to foods or beverages
that may be ocolong tea so that they will suppress the
absorption of dietary lipids, thereby suppressing the rise
of triglyceride in bloed, and/or prevent obesity. Since
the compeosition or tea extract of the present invention are
substances 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 alsc relates to a
pharmaceutical for suppressing the absorption of dietary
lipids to thereby suppress the rise of triglyceride in
biocd, 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 disscolved in water. The amcunt 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.
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CLAIMS

Claim 1 A method of producing a composition in which the ratio of the polymerized
catechins to the non-polymerized catechins is made higher than in the original aqueous liquid,
which comprises steps of contacting an aqueous liquid containing polymerized catechins and
non-polymerized catechins extracted from tea with an activated charcoal at keeping a
temperature of 50°C or higher.

Claim 2 The method of claim 1, which comprises filling a column with the activated
charcoal, passing the aqueous extract of tea leaves through the column in an amount at least 3
times greater than the capacity of the column, recovering an effluent from the column, and
optionally concentrating or drying the effluent.

Claim 3 The method of claim 2, wherein the amount of aqueous extract of tea leaves
passed is an amount of 5-10 times the capacity of the column.

Claim 4 The method of any one of claims 1 to 3, wherein the aqueous extract of tea
leaves is obtained from slightly alkaline lukewarm water.

Claim 5 The method of any one of claims 1-4, wherein the tea is oolong tea.

Claim 6 A method of producing a beverage, which comprises steps of:
contacting an aqueous liquid containing polymerized catechins and non-polymerized
catechins extracted from tea with an activated charcoal at keeping a temperature of 50°C or
higher, whereby a composition in which the ratio of the polymerized catechins to the non-
polymerized catechins is made higher than in the original aqueous liquid is obtained, and -
adding the obtained effluent to the beverage.

Claim 7 The method of claim 6, wherein the tea is oolong tea.

Claim 8 The method of claim 6, wherein the beverage 1s oolong tea beverage.



