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VEI GHT POLYPHENOL FRACTI ONS, TEA EXTRACTS, AND PROCESSES FOR PRODUCI NG THE
SAVE TECHNI CAL FI ELD [0001] The present_invention has been acconplished on
the basis of the finding that high-nnledhf%r wei ght pol yphenol s

(pol yneri zed cat echins) contai ned in%§§%é¥¥ht¢¥§F and ot her tea products
r A Ttne

exhi bit various beneficial effects are | ess astringent and
bitter than other tannins and non-polynerized catechins. It relates to a
met hod of selectively fractionating polynerized catechins in tea, etc.,

conposi tions such as teargshERACAETIRPY IR *ONIATNRRE Method with the

pol yreri zed catechinsﬂ&aﬂ_ﬁ REUE fﬁi%%?+Iﬁﬁﬁ§§¢?ﬁgigf%ﬁ§b%%?gitors )
t th f r
fﬁQﬁhQLQgtheecon{)@éﬂﬁQﬁ%ﬁE&ﬁ e EROFRRSRE BN CRRAPHCHI et LG’ TR

flavor but present high preferences and can be taken in for health
pronoti ng purposes. BACKGROUND ART [0002] Wth the recent tendency toward
westerni zed ®@RCHNFCABRDFIELDNn Japan, intake of high fat diet continues to
i ncrease. According to a National Nutrition Survey in Japan (1999), it is
report ed thatlﬁpphgugh Thei presenylnventdion hasdbeenasragmplbshegeon, their

fat energy ratio _exceeds the reasonabl e proportion of 25% and 50 to 608 of
the basis of the finding that high-molecular weight

polyphenols (polymerized catechins) contained in oolong tea
and other tea products exhibit wvarious 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
obtéined 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 is decreasing every year, fheir 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
M nistry of Health, Labor and Wl fare, R nsho Eiyo (Cinical nutrition)
2001; 98(5): 577-588). [00031 (oesity i3 %rie of the nost severe di seases in
present day socie&§. causgg by excessiyve I ntake. The _excessive fat

"PYeELEQ,; 2

at . ]
i nt ake causesPf8P Yebb Tﬁﬁ°$ﬂ¥ﬁ?J(ﬁQSBPH@rEi@§u§€agﬁycﬁﬁé§?t®n§uch
as di abetes, rlipidem hypert ensi on rteriosclergsis n_Japan
Mazi ndol e (r e&ﬂé? §F$89?Jrqa&%%&??<) P‘gsé%“a:i‘}yor'%ggiggg §P5é°f’§§oﬁ\‘§rﬁﬁ£°n
t herapeutic d ,t b officl . r | o] R wever, this
drug is repor?ggYF% ?ﬁaéébé?gﬁygﬁﬁégthﬁﬂi §§ g%%gggrvggﬁh%rg?g?nnuth
dryness), _CQW&&EEEE'Oﬁinﬁﬂbgﬁfif'thﬂmﬁkkﬂ§%mt&§%§€ﬂ)aEQOXQW?Bk§9~ [Rinsyo
Hyouka (d i ni cal evafuatlon), 1985; 13(2): 419-459, "dinical eval uation,
1985; 13(2): 463-58B3}. In overseas, Xenical (registered trademark) as a
| i pase I nhibitor. which suppresses fat absorption in the gastrointestinal
tract, is on[0Ba0R@t asObasbbesid Jore et ohet mdisttgsekavavdisebes dhug i s
al so reported to have side effects such as fatty stool, increased stool
frequency, sopresentl davi sechety anthussd ity lexclessiveefatointakel ngThéi s dr ug
is sonetimes acconpani ed by concerns about safety (The Lancet 1998:
352, 67-172) [ eBeaEsivepfatchmtakrtauses tnats oadyapbegdsys butrallsee the

caloric intake by controlling diet. However, it requires careful guidance
on nutrition AARPREEF? @REFed PY 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]. In 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
acgompanied 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



- 3 to practice in daily life. Therefore, inhibiting the  absorption of
dietary lipids in the body in a safe and healthy manner is practical and
useful for treatnent of obesity and relatfd di seases and in pronoting
health. [00051 Wth these facts in mnd, The devel opnent of a "food for

i fied health ich_i fe 1 d i . . be _effecti
¥ eati ng humae PESGEEPRceRndahy (hifr  RShRAoER - RBBACHALER: BHE whi ch
inhibilt i . | ' f ; | obi
orot el n decomias TPaRohr SARt HAE Ebr Lotk G I, tn el ol Mehti c
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Shokuryou Gakkai -shi (Journal of Japanese society of Nutrition and Food

Science) 1999pes3ty) andlrélatéendseds e anthaklhroméeihguneleehth food and
nutrition food Research) 2002; 5(3); 131-1441; diacylglycerol wth

di fferent di g¢o006) andwWwabBothésenfadentin esimbhniecdevelopmany! gEyaerol (3.
Am Coll, Nutz. 2000; 19(6): 789-796, din. Chim Acta. 2001; 11(2): 109-
117); ei cosapéfiradn@pr apedifféd) hembthdoresthetdioh dsasade ¢BHAsepandfi ed
fromfish oil; are on market as foods for specified health use until now.
[ 00061 On theist pgevRanto bepeffective iin dxaphing hymaasf dst agtractbng t ea
are: significant decrease in blood trlglyceride after drinking 1330m /day
of commerci al 308Péngf eEhepbion. iRed Matinsiadis yhichoRah)Ba tGARRER 2SR
(Journal of Japanese society of Nutrition aqgafood science) . 1991: 44(4)!
251-2601; ande, AFERINERLIFAPTLI® AEURR Gk GPey as: o Blobin
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'Pood 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); eicosapentaenoic acid (EPA) and docosahexanoic acid
(DHA) purified from fish o0il; 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



x 4/-day) for 6 consecutive weeks to 102 nales and females 4 wth sinple
obesity resulted in nore than 1 kg weight loss in 67%of the subjects and
significant inprovenent In the subjects with high blood acyl glycerol after
taki ng ool ong tea [N hon Rinsho Eiyou Gak#af-shl (The Japanese Society of
Clinical Nutrition iFgﬁZlne) 1998; 20£ %% 83-901. These _reports show that
al t hough dri nlﬂ S1mBlge ObEIALY FeBRLted) thdnqke, than dc kghwedghitolpgs

Quant 1185 of i%ﬁ?”'cihshsgﬁﬂ Bhonane LR eravph ”%i”cﬁa' e
concentrated qalig.equich A3bn201 80" GOV S1Eo A S i E%ngﬁ. geabRg. due

to 1ts strong DbiItterness an I ngenc |ncrease

[ 00071 Speaki %aofm&hgg ﬁgingﬁul Riy ig | stphepsles g &% |e)é'€ers'oz:§gtxl

cat echins) contain I n ool ong te er tea pro t hey ex

various benef icqiigli Aflf RaksitWBR" ﬁaﬁaﬁbﬁfd aI@Bé-e%(qs)t rigagent] .anepRiskt er than
ot her tannins and non-pol ynerized catecklns is therefore desired to

establ i sh an efdpoitenishomt Inndtbumoagntaueinmﬂigac&nmgw@mn&ady afool ong
tea and other tea products can be separated into non-polynerized catechins
and pol yneri zedongt eehi is. x&€0081zea4 bhasbdesffdomwive t Hat iz ddfifdenlof
Ingredients in tea can be separated by various resins. For instance, it
has been knowdn fallycdifni hg aﬁutu@@af¢24mkmngnsugna1qas§mqwaatbyieSeaf|ng

with activated charcoal. However, there has not been known any effective
net hod t hat candrink 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 oolong 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 oolong tea and other tea products
can be separated into non-polymerized catechins and
polymerized cétechins.

[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



sel ectively separate pol ynerized catechins fromnon- polynerized catechins
by means of an adsorbent such as activated charcoal or an adsorbing resin.
Non- pat ent docunent 1; A Summary of 1999 tional Nutrition Survey in Japan
by the Mnistry of Fbalth Labor and WeTfare, 2001 98(5): 577-588
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PROBLEMS TO BE SOLVED BY THE INVENTION



PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 00091 The present invention provides
foods or beverages and lipase activity inhibitors that will suppress the
absorption of dietary lipids, thereby suppressing the rise of triglyceride
In bl ood, and/or prevent obesity. [0010]-The" present invention provides a

met hod by which a _m xture of non-pol ynerized catechins and pol yneri zed
catechi ns, say2%8long TB& PTesent  Layentian Ry avdkias,foodse orf BENRFAgedM t he

whi chan agquaBtc SLPAGRISCOREATTI N POt Y | SR o AReeang the |
ool : : . he o . “adsor b

el ected 11 omRELBEaHD 2bnetSERRD boAd: ATy, HulebsdPeid” theChber non:

resin as the agueeygibidiifdel $n BEbSA Alarfl /IR RINE oBksdltyl. €ast 500C.

wher eby the non- polyfrerized catechins are selectively femoyéd so that the

ratio of the poloyeyri zegheappebent ivvdieLdip 98 i adtneat 8ghRschs made
hi gher than In the original aqueous liquid. The invention also provides an

aqueous sol ut momixthee b#snbrepoDymeash ya tidwiin®e ahdd poQiymergeaenosi ti on
conprising a concentrated or dried formof that aqueous solution. [00121

The present i waterhdnsal seyprovlides tea aid sy tremtedXiasatb isepaltach the
rati o of the polynerized catechins to the non-polynerized catechins is nade
hi gher than i former &rdinnthe datber eravide Meémbasxtract). (00131 The present
I nvention further provides a |ipase activity inhibitor as well as a food or
bever age addi {i0¢d1] The present invention provides a method in which
| an aqueous liquid containing polymerized catechins and
non-polymerized catechiné 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 1is made higher than in the original aqueous |
liquid. The invention also provides an équeous 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.



that contain the conposition or tea extract. 7 MEANS FOR SOLVI NG THE
PROBLEM [ 00141 Definitions The term "pol yneri zed catechins" as used herein
has the sane neani ng as hi gh-nol ecul ar wegght pol yphenol s contained in
teas and they refer to those tea catechins’ Wwhich have been polynerized into

di mers or higher RO t wi t h non-pol yneri zed cat echi ns.
Tea catechi ngﬁlhggt ké@%ﬁ?&%@?v’ggﬁaﬁrﬁ@q catechins contained in teas, and
catechi ns deri fi;rom ally occurring materials or even

synt hetic caté?ﬁgﬁg areBEPfﬁiF s the definition of tea catechins herein

as long as.they areneCabgmhtps1FRELeldietdibdmias" 6Y0LstaNAB-R2hYRRE | Z€ed
catechins are tea catechins 1n " nononeric form The eight major

non- pol yneri zedeCghighinBanihd &9!101¢h Al A «x2twedlghtt, peapaeabeshi n,
catechln gallate (CG, gallocatechin gallate (GCG, epicatechin

epi gal | ocat eckiontagdpedatincheas gahd atleey EEHer and thegiegakhoecatechinsgal | ate
"(EGCG). [00161 The high-nol ecul ar wei ght pol yphenol fraction as used herein
refers to an wblichghbve beenapolymexiied loittaidiserisy ox pigberspohymérsh an
aqueous liquid extract froma material such as oolong tea that contains

pol ymeri zed céa@SeCRhfFaghedn¥hthongreRemprigas fatechinsadnffeaure, and has

t he pol yneri zed cat echi ns selectivel¥ enriched so that the ratio of the

pol yneri zed cSBEERPARSt §S the FRRI¢RtINR MY foRt cateshing ﬁﬁHEaﬁPﬁﬂe¥nthan

in the 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 elght 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 whiéh an agueous 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 liquid extract (aqueous liquid extract).

[0017] The adsorbed catechins as used herein means tea



oolong tea's liquid extract (aqueous liquid extract). [00171 The adsorbed
catechins as used herein neans tea catechins that are adsorbed on an

adsor bent when the nethod of the present gnvention (say, the nethod adopted
in Exanple 2 at a tenperature of 600C) is”inplenmented, and nobst of them

- pol ized catechins. It .should b t 1o th killed i
The art {hat | Eeniiip comsn srgr aBPPHed, OF o R IR Bt e S sl 35 hesRbad on

th d bent - | § ' .t hat t
o BSSoeoCTior B MRAIRCARSIsSabEC AR, TR UEGID 1o o o

adsor bed on the sald adsor , an em are po

It should be aRRafARN of Gt 'ah%ﬁPEHaHﬁ»‘Q of @W)aﬁﬁeﬁ.ﬂgieﬁeg’?&h' gﬂ&tion of

non- pol yneri zed catechins are also contained in t on- adsor bed cat echi ns.

(1) The inventrdyt @t ithen aRasfoAChbYyhmeriHéd bd®dchike PrTRS &hou1@aveRt or s
found that an ingredient in oolong tea that inhibits |ipase, in particular,

pancreatic | igppementhitoh thesesskilied in the @bsahyt e safalli piodt16asS
present in the polyphenol fraction of oolong tea that was recovered as a
non- adsor bed fofagdlymentzedbjcatechinsoanegalseadsprbesblanmthef adsor bent
such as activated charcoal and which contained little or no part of

caf fei ne and rsisonbentyer Thednont adapnbed That egluinshtmaange heiao catgchioen
acconplished on the basis of this finding and it relates to a |ipase

activity inhi Biad aneafotoRPEPEREd aB BRE o214 Adgqrhenti c@nd Bosdudfr essi ng
bl od and! or _ Him BB, SRIIRG=3680: CHLoShRrEn. i GHAIA e GREHEEPTpenol

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
the;eby 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



fraction isolated fromoolong tea, as well as a food or beverage that

contains the said high-nol ecular weight 9 polyphenol fraction. [001B] The
hi gh- nol ecul ar wei ght pol yphenol . fraction_ isolated from oolong tea which
is to be used in the present invention Ts?characterized in that the anmount

of polyneriz echi.n (hi gah-nol ecul ar wei ght pol yphenol) relative to
non-polynerizggﬂgikggﬁﬁnf ?cgfoPéast four times as nmuch. The nethod of

bt ai ni th iGN ol R f ' ' th
obtaining the diim eslon uRLgbtecpelynIEnAl: LASRARS MU Gh the |
active ingredi atled #eomPb8I6AY tOYSMiAD LONAIYE déetﬁlt "zaeﬁ.hg_” rgééhtff

the non- polynerized catechins, So it does not very nuc itter O

astringent; iipdéditionNds thdeastapi zé@mi thaalfdil Mehount0 det My be added
in any desired amount to foods or beverages wi thout inpairing their flavor

and t he foods palymesieedgeattbhincCiighmoledaabardingaspadyiphehalge anounts
W t hout causi ng excessive intake of caffeine. As a further advantage, the

| i pase i nhi bi Wedgtdyei @ npyrpdivmeriied heatewheigerits iaty driaistn fdari temesor m
oolong tea and is highl safe. Hence, the food or beverage of the present
i nvention na@sb@“theséée methoddaf ehtainingdihe hidh-tedecylaghwbightt he
intended efficagy Ln a_caonsistent manner. Therefore, the anmount in_which
the hi gh- nol e®IPPGEPINETBEEIBRHDI PATT R The iRreftidd inyeptdonpoaador
ggxfgsgetﬁgbskgﬂﬁl%ngegggibgg ypper or lower limt. However, in order to

[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, it 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 1in such an amount that at

least 67 mg of the polymerized catechins can be taken in



effect of lipase inhibiting activity, the fraction may be added to the food
or beverage in such an anount that at |east 67 ng of the polynerized

catechins can be taken in 10 per serving ésay, about 250 m). In this case,
t he ambunt of the polynerlzed cat echi n5 &8nfai ned in the food or beverage

after the fra E'OQe&§+§Qg§9a %Eh€n§§%J byI %8? gas g?%ﬁ%ﬂ§%U%IQUId

chr omat ogr aph nanely by per Il on on

a reverse- phagg tﬁgl?mf% ﬁ?%t%&\\ﬁlq{se%o%@dﬁ%ﬁh?ﬁ tﬁ ﬁ&@&n used_ as the

standard substance ar weig 2ol °Fraction of

ool ong tea mMayeberagdedstor Vard OtifadtaUlS 1 bR aassbasmeabsré@%fduﬁ@t of
| i pase inhibiting activity. Exanples of beverages include Iiquid tonics,

heal t h dri nkshightpétiefmance Uppher® ihribrategraph9’ EhoWhi DK SEx&hs1e EXANDI s
of foods include health foods and nutritional supplenment foods. [00211 The

| i pase acti vi namehiai byt perférmimg mrstHent ielutdibnobni 8 sevérséaphade

hi gh- nol ecul ar wei ght pol yphenol fraction isolated fromoolong tea is
either a |iquedlumnawithnthe recowarad metlathearizédi cdtéohins hesedf as t the
liquid fraction being obtained by a process in which an aqueous extract of
ool ong tea Issbﬁbégﬁg substanfract wth an adsorbent selected fromthe
group consi sti activated charcoal and an adsorbent resin, whereby non-

pol yneri zed céPEEHﬂns a?%ﬂSQ%QRﬁWQAﬁ%P%4§n¥ﬁ%$hFOP@ﬁHHHEB°1tﬁEaFE}?% of

| yreri z hi n he, riz hins
pol yne ed CgtofC %eéoméy eOA ytrge var .:msC te s or beverages 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 foods.
[0021] The lipase activity inhibitor of the present
invention 1is such that the high-molecular weight polyphenol
fraction isolated from oolong tea is either a liquid
fraction or a concentrated or dried form thereof, the
ligquid f£raction being obtained by a process in which an
aqueous extract of oolong tea 1s 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 enhgnce
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



(2) The invention of the process for producing the tea-derived

hi gh- nol ecul ar wei ght pol yphenol fraction The present inventors conducted

i ntensive studies on the nethod of separating non-pol ynerized catechins

from-. 11 polynerized catechins and foundla~method in which an adsor bent

s used at a cogtroILed tenperature of 500C or nore, mhereb¥ golynerized
a

cat echi ns ar e POEFRELigEAy calathing ARq) £qUnd) & methogh iR Mbighaan wei ght

|l yph | f ' t [ t] t t t _i_n_which ti f
Phe” botyrer i -285REPSnk: 18 FSSEPEE & ot SenteresBa et 'O B s o)
[ 00221 TherEfﬁB?eJtQﬁagggggg?g$ﬂ£P@é Qﬁﬂﬂﬁﬂﬁ.%P%&%pﬁfhﬁctgbéigCteriZEd in

t hat an aqueous [i qui g polynerized catechins and non-pol yneri zed

catechins is ehreughll tBt9ic0atfgd M JH-nl AL GRN ghe! peigHnbAaeIN t he
group consisting of activated charcoal and an adsorbént "reSin as the

aqueous | i qui gragthehd(theaconppeition aofted exdteasit 100GhivActRRYrabeo
non- pol yneri zed catechins are selectively renoved so that the ratio of the

pol yneri zed o#t ¢ébbi pelymetieedotapethins itzectheanenlkippdymeriada hi gher than
in the original aqueous liquid. Tenperature Setting the tenperature at 500C
or higher is sateebdpAtial incnelasédh. for the present invention to ensure

that polynerized catechlns are selectively adsorbed on the adsorbent so
t hat non- pol yk8PR2dd caTherefierey cthematdird af thenpresenseinventionsiy,

roomtenperature, It |Is inpossible . L
characterized in that 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 1i1s made higher
than in the original aqueous liquid.

Tempe;ature

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



to selectively separate the polynerized catechins fromthe non-polynerized
catechins. The tenperature has no particular upper limt and any
tenperature up to the boiling point may 32 enpl oyed to inplenment the
present invention. If desired, tenperaturé€s exceedi ng 1000C may be 12

enpl oyed under, - herl.c..p f mat eri al The aqueous
liquid contaiﬁﬁﬁ?ﬁﬁ%& %gﬁégegﬁééﬁ 5%@§%§§%ﬁ%§%§¥fﬁ%ﬁ%9bolynerLzed cat echi ns

i s not Iinite%gd}tiﬁgymggg%ggylar way but the nmethod of the present

i nvention is iently separating the polynerized catechins
from the non-pol ymhiezaguesti8chigsrd Vebeeddning tHd PoidmeEtizaat s of plants
such as tea, in particular, oolong tea. The foll ow ng explanation refers to
ool ong tea buatelthsniss andt nbhepsbifeekzd®|catdcHine Asenont 1imiesdi on.
Pretreatments The starting material containing polynerized catechins and
non- pol ymer i zedyc paethicniarf wvayehatptize metthest off theolpaegentaiarentpdbnonal |y
shredded and. then extracted appropriately with water. The tenperature of
the water usdd usefwlt fort p6Aicienbly | separating dhe podymentizedval ue:
however, in order to inprove the extraction efficiency by shortening the
extraction tifdtechdnsefpemathecnen-rolueriand calechdans typdcpldvelnbl y
80-990C. In order to rendgr t?e iiqgid extract slightly alkaline, sodium
hydr ogencar bortd@@ifa PXLEaghgeaf  BLoRt$ef AR &-e 330 ity FRTFIGGEncar bonat e

ey be added %%l%%% %%Qfe”&ﬁétkgﬂlééfﬁﬁ 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
oolong 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, in order to improve the extraction efficiency by
shortening the extraction time, the temperature 1is
preferably 50-99°C, more preferably 80-99°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 exampie, 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



zero up to saturation. For exanple, sodium hydrogencarbonate nmay be added
in an amount of 1.0 - 2.0 g per liter of warmwater, alternatively, it may
be added -in an anpunt that gives a pH of 8.0 - 8.5, preferably about 8.2.
Sodi um hydr ogencar bonate may be repl aced By 6ther weakly basic substances

of high safety. After the 13 extraction ste settling, centrifugation
and/ 0?‘ i1t ashFa D& tHBy f SehEiing, o?%?lp”t%lm%e\ﬂé%oﬁ%gaﬁm

desi red. itam be: . [00231 Th trati,g f.th

o qui d ext r ac ey "o PERGoTES TR SRERE 19 TREYOIR BeRde onFalE=HFER:  he

adsor bent i5V%d%minﬁcpwvEEehﬁgaQLyaQRQHt 3.7, in terns of Brix. Adsorbent
S r

For separation. an adsorbent | ecte omthe group consisting of

activated chaneealzjand @ReaddRERRBEat LS Tbé Stheé Mk -ex-EQ%c%dﬁ?r 8615 gy
conveniently be used in a colum and the selection of a suitable par? cle

size for the ta@sehieht 1k0tBebESBEough€Olnd ddrfrddte i thS thleS@Aa8BrbbARON t ant
factor to consider. In order to reduce the pressure |loss fromthe use of. a

colum, a |ardge panti-clbeo,sprefesaplefssowerd,3 buf ion tdmmsolkeBrhand, in order
to ensure that the adsorbent has a sufficient adsorptive surface to
perform ef fi cirdsorbep&ration, a snmaller particle size is preferred.
Dependi ng on the adsorbent to be used, an optinmumparticle size can be

sel ected by ski'l |l efoTasepaaasion: han adrorhepe sHladted from ithe grenni cal

know edge. If the adsorbent is_particul ate activated
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. In 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 1s preferred. Depending on the adsorbent to be used,
an optimum particle size can be selected by skilled
artisans within the scope of theilr routine technical
knowledge. 1If 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 1s prepared from polystyrene. In this case, too, the
pore size is an important fadtor to consider and the

appropriate resin must be chosen to ensure effective



charcoal, the one shown in the Exanples with a size of 32 nesh to 60 nesh is
particularly preferred- [00243 The particul ate activated charcoal may be
replaced by a synthetic adsorbent resin,_ f%r_exanple, one that is prepared
from pol ystyrene. In this case. too, the “pore size is an inportant factor

Lo consi der and biie. 3RP" OBCALE P! AWl PSNOSRY 10 SARUpRagLbsEiLve

14 separation. nmer ci al bé "advart ageously ihcl ude

SEPABEADS SPB2c'dnclial SBPHBRRDY' S50y ard ISpHNcS HantiigiagbaCgyrorati on

t hat have average pore sizes of 57.4 angstrom an angstrom
respectively. MitgudABYA! chBm¥BA L Ncdhso PSP Atatl have laee&kaﬁa pbPeOr der to
performthe nmethod of the present invention efficiently, the adsorbent is
desirably usegijzesaofl 87ger angetipbm and tde. reididdom,! eckpepeaieiged on a
colum, its effectiveness is increased by causing the |liquid extract of

ool ong tea toTheoambantudh whichothemdsosrbaegparsaticobel msadsnal | er quantity
and its quantity is preferably fromfive tines (5 CV) to ten tines (10 CV)
the capacity of tA® eydemntoTherferfui therawathddtoft Hbea®sesieait be used in
an anmount not smaller than a certain value with respect to the quantity of
the |iquid exdn¥entirnogféigierhly; sthe adgrrhant YsodesHaaplysvsedi anedtion
as the requirenent that the tenperature for adsqrption treatnment be held

at 50(err)C oﬂ‘aﬁ‘ﬂﬁﬁeta!“°[‘5_ﬁ251xfn Eﬁd'_f‘??h‘?q ﬁst%@rﬂ/éﬁ?ﬁfGﬁa‘ler°Beén assuned
that nei ther e, pol YYEr L26dc£8) SehL.0% Pnd it MR b5 e

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



catechins are sufficiently adsorbed on the adsorbent; however, according to
the present invention, it has been found that the non-polynerized catechins
can be selectively adsorbed in a sufficient way by hol ding the tenperature
for adsorption treatnment at 500C or abovéSarnd using a sufficient amount of
the adsorbent. Tine of contact wth the adsorbent The tine over which the

liquid extract{agueqysohdaudd extraehl ks eld g Fodtecicwithsthel d In
contact_mﬁth tgg ﬁdggrbent {s not I'nited t o any. rticular valge as | ong
as it is sufPOECERERELHSt AR nbHIHEFY ke i35 RAR V81B& 3§dsB8P8ed® on

th d bent .., f. ' i . I ' fi

for the flow ihi ds Ha2ERbERY! Fok Ok nditid VIR 02" Blelling S fbE [ 911 e

extract of oolaRgrbea bhhenbi 88s5Pbé&ct! arIf"‘f‘dﬂHrrpﬁghy?.QeQ@ Raraction,

conposition, or tea extract) that has been separat romthe adsorbent may
be directly upedragmdd BavVEragtumpUrdadfiide fifypnrd Edrmheckhat watahis

pol yphenol (polynerized catechins); alternatively, it nmay be used as a
materi al for fcyoeslardehepeefgeabby dwgutplmr maceuticals. |f necessary, it
may be exposed to heat, placed under reduced pressure, freeze-dried or

ot herw se tre®ped-toeahtmentit can be used in a concentrated or dried form
(3) The high-nol ecul ar wei ght. pol yphenol fraction derived fromthe
producti on processTigeegteacht of neelendrtes| (Hhes hdghamodegudeas, wesghtr

polyphenol fraction, composition, or tea extract) that has
been separated fiom 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 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 oolong 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



dry conposition that has been produced by the above- described nethod of the
present Invention to have an enhanced ratio of the polynerized catechins to
t he non- pol ynerized catechins. The conposition of the present invention is
a tea extract, preferably an oolong tea~” éftract. In the conposition (tea

tract), the ratio of d cat echi lative t i zed
Cateohin' i s fPePEPaBP)TRO-LES8: Srtams anﬁ&éz%fre?ﬁ%n:;ﬁ%paﬁt B%ﬂm FSPRRIRRY | zed

catechin rel a hin.ca

measur enment EE%E %g 8%§8§§€ %O%inﬁﬂ (ﬁﬂ? (q% iPnE Elgﬁeglwgi*l be
descri bed | at . aEEEEEESaOrafEE, | NVENTI ON [ 00271 Cbnner0|al products of

ool ong tea are not very ?ectlve in suppressing the postprandial rise in
triglyceride and if their concentratlon is sinmply |Increased, the bitterness
and astringency, as well as the caffeine content are al so increased, maki ng

t hem unsui t ablegFECPE OFi THE NDNVENTION present invention, the high-nol ecul ar
wei ght pol yphenol fraction that is contained in oolong tea and which is
abundant in tjeopallyner Cammlereiel hpredictd 9f alcddngndeadded hotfwvess or
beverages; this Is expected to provide effectiveness in suppressing the
rise of trigkeffectivenwinhsupprepsing mhe pstpmandial rheef dnd or beverage
to which the high-nol ecul ar wei ght pol yphenol fraction has been added, and
prevention oft6g§§VF9rF§e aRd| 1£ cktheir annfentnatdeppisssimpadyabsor ption of

dietary 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 polyphenol fraction that is contained in oolong tea
and which is abundant in the polymerized catechins is
isolated and added to foods or beverages; this 1s eéexpected
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 another advantagé 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.



fat, such food or beverage is desirably taken In together wth a neal and
beverages enriched in the tea-derived active ingredient have great
significance. 100281 The present invention_offers another advantage in that
it enabl es sel ective separation of the ﬁbﬁ]ﬁérized catechins fromthe

R ol BB Aol on B SABRR 57 B B BLLIRO
THE DRAW NGS Fi | [ | [
0 PO, PRt 7 o AL B ey
P ags e SRS o e lflthed ' BRI (e

ani mal group tRabndr 28k 2HaBUWBEUSUBPaEELPEd ?aE)séﬂarétﬁ%npgltléPhﬁﬂokO‘fd.aCt i on
of oolong tea varied over tinme, as conpared with a group that drank pure

water. Fig. 2-2 shewg.bheFageas-ungdera carfapgh (SNIWind nioke theaphasigewn in
Fig. 2-1. [Fig.3] Fig. 3-1 is a graph show ng how the change (ATGQ in the
triglycerida (AT6) idn hheotiraglepcefide | bawkhgin dflomidx afitiexaltagr doadihat
drank an aqueous solution (OT+gE) of pol yphenol -enriched oolong tea varied
over tine, asofcampandnali ghoupgtbap drank camraduasus solytiohi 2E3-8£f shows
the areas under curve (AUC) of the graph shown in Fig. 3-1. [Fig.41 Fig.
4-1 is a grapﬁhgh@ﬂﬂﬁg BB tﬁga@ﬁ%g@eo 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
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 1s 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) varied
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.



(ATG in the triglyceride level in blood after fat |oading of an ani nal
group that drank oolong tea (OI) and a group that drank pol yphanol -enriched
oolong tea (OI+0.5E) varied over tineg, as, onpared with a group that drank
pure water. Fig. 4-2 shows the areas undér curve (AUC) of the graph shown
in Fig. 4-1. [ﬁ%e%% Rig. 5 shows the fat excretion pronoting action of

pol yphenol -enric og] ong tea. Exanple 1 [00301 Extraction of Tea Leaves

(1) The efficimsoprf eExraalkt?ent B $84 i flsadds 00l ong tea was conpared
bet ween two cases; 1 n one case, sodium hydrogencarbonate (1.67 g) was

di ssolved in I(1) afha\aepicidney 6808%tréét thy ctite Hb10fdsB i%2 0cdbfg ekhe
ot her case, no sodi um hydrogencarbonate was added and the resulting pH was

6.79. In each waseonpdied bktackangwdcaateqyehn vaie cagdledodiuin L of warm
water and the m xture was gently agitated for 20 mnutes to affect
extracti on at hydmgencairbodatenidr 7ugy wis ddissolv@ad [I0031)L Bife wiargqui d
extract In each case was neasured for Brix concentration and pH In the
absence of sodaRRT HAM 6yecheafbvn £H MmE 8 -£276 andd ipHtbeoetherecaseor ded;
in the presence of, sodium hydr ogencar bonate, the respective values were

4.27 and 6. 15.2UFWH WL AYFFOREAFBTRARAFB OFRT cAddesh NG e ARsylting PH

apparently dark |igyd extract,and thi I nprovenent i.n the extraction of
the solids wa¥a o'ul,QC'on Py F8FPLGaBRe %??xgv%fu%°r?‘{’fﬁ)§ff( VESAM TR

hydr ogencar bonaaécfed( jt’oGZ.I. Q.) ofP%arm 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. In the absence of sodium
hydrogencarbonate, Brix 3.76 and pH 5.06 were recorded; 1in
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) 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 séparate 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.



dissolved in 1 L of warmwater at 900C and 100 g of ool ong
then added. The m xture was gently agitated for 5 m nutes
extraction at a controlled tenperature of s900C. After the
140-mesh screen was used to separate the Pea | eaves from
C

i SSol've 0 nmake  "a

tea | eaves were
to effect
extraction, a
the liquid

extract, whic of §0pe3;355uggd?t8%£§gtg§eAgg%dq#ﬁaﬁ% EL%?PSE#QO%EE remai ni ng

liquid, 1.59

having a BriX neliR-9bed: &atactfnb X ndnd Oﬁﬁgﬂ%@s oS cBRIAN" | Pflo ! N

anounts of poOly catechi ns and non- rized cate

ool ong tea

ins; col um

of Devel osil @3k 3£( BeWBLo¥il5CEHN UM A mafgh & 82kmONombi-d. ) Was used

under the following conditions: nobile phase A =0 - 14

HCOOH H2O, B ~ 90%

CH3CN, 0.1t daemicHi0co0Q. 2Ll i was Giss aitider R %¥o118@tingld nmin), B

70(err) iso (10 mn); detection = A 280 nm [00341 The st
was pol yneri zednddttdohka mbbatei phasé hat= vierlss HOoeat/¢doy B
liquid extract of oolong tea using a preparative QDS colu

andard subst ance
e€o9y@% eCH.CNOM t he
m. [00351 The

| ngr edi ent's of0 .tli¥e HCOGH/ H2@x t ¢ a2 tmlaiminsh@madientTabBeld$ {00331 [ Table 11

Pol ynmeri zed catechins; 2235 ppm Non-polymneri zed cat echins

*: 3813 ppm

*Non- pol yr ner i(28dmdadechBi A9% ige ElfnMminkatdatifatioPald dc2BOcHMA, catechin

gal late (CQ, al l.ocatechin gallate (GCG, epicatechin, . epigallocatechin,
epi cat echi n gép|§ﬁé (EC@P? g§gandard substance was polymerized catechin
fractions that were repeatedly recovered from the liquid
extract of oolong tea using a preparative 0ODS column.
{00351 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



epigallocatechih gal late (EGCG Exanple 2 [00371 Separation Fifty
mlliliters of coomercial particulate activated charcoal (e.g., GWMH32/60
of KURARAY CO., LTD.) was degassed and pgﬁfed into a colum. The liquid
extract of oolong tea obtained i n Exanpl ‘Wwas passed through the colum
at a flowrate of SV = 3 to_se te the :.20 Ipngredients.. For thi

oper ati on, theiq%rrre%elreéﬁfr'e gf% rf%é&sl Pﬁﬁratﬁ%ra eaﬁﬂ“ﬁ%%%r‘ﬁffh \ﬁ%& set at
20, 40, 50 or qgﬁ %gﬁ: S [ f e r d dhagredi ents
followi ng a ser% aqul on oa:&ZLbé(k)ltgt tggcg/ggwéagﬁgt%%e?ggﬁ'e%ogr eslog%gvm in

Table 2. [003&pcTakhg %ésegwnafia&&h;ﬁﬁ§%¥ %é\l%ya@amar &agﬁeaﬁaﬁe I ns
Li qui d extract 2235 ppm 3813 ppm 200C 1592 1094 400C 1532 68 500C 1470

351 WC 1526 261 1dWA3Yl allepariattivns fbeuaBotbas ¢Weatidht tdifheratimRer at ure
for separation, the nore selectively the non-polynerized catechins could be
separated for amewn iD@bleFRg. 1 shows an exenpl ary behavior of the two
| ngredi énts when they were separated at 600C. Exanple 3 [00411 Pil ot

producti on [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% solution 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



Leaves of oolong tea (600 kg) were subjected to colum extraction with a
0. 15% sol uti on of sodium hydrogencarbonate (950C), whereupon a liquid
extract was obtained In an anmobunt of about 6,000 kg. Wth its tenperature
held at 60-65(err)C, the |iquid extract e passed through a col um of
400kg particul ate activated charcoal GW H32/ 60 of KURARAY CO_, LTD.) so
that non- pol yifi@teshdns and caffeipfswery tarechivelikmemovedet | FBRy renmoved.

The effluent frqm the _colu was. concent r at ed under Jyeduced ressure to
pre Wa about uehto frem ggeeﬁ??"é%? “%?/i‘ﬁ%ncae#‘é'rq%?‘i/é’l rmre%c& nor e.
0042] The ' i ' P). i h

Lrepa]r ed fegog)%%rgtg%?le:l\gg %&8&5582%8%;?%§§(§ﬁ1€?3¥% ﬁé&ysc)gr ngtiggt &chi ns

(EGCE%GCE%ECE@Qg%!w@?u§6@pr510rEﬁggp[e 4 [00431 Lipase inhibitory activity
The liquid extract of Exanple 1 and the tea extract obtained in Exanple 3

whi ch had the [p@laperi zefleCabReBhbbat £64 | 65 %he YGmeralLd (ARechins
non- pol yneri zed catechins renoved selectively) were conpared for their

action in inhi(pMPPng inl ithes prepacbdesa keevtad® wiss |1060sv @pm,Nwhakeas
absorption. Lipase inhibitory activity measurenent: Lipase activity
measur enent wahataofi ¢étieoatisbybadi cgtechins: ( BGIGHECAWRCEHCE) wasescent
4-met hyl unbel liferone (4-UMD) as a substrate, and neasuring the

fl uorescence @66 »pmet hyl unbel | i ferone produced by reaction.

Example 4
[0043] Lipase inhibitory activity

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

Lipage 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-HC]l 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-f91d 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.



100441 In the
1. 36mM Cad 2.
prepared as 0
menti oned abo
prepared as 4

measurenent, 13 mM Tris.-HC containing 150 nM NaCl and

was used as a buffer (PH 8.0). Substrate 4-UMO (Sigm) was

.IMsolution in DMSO and diluted 1000-fold with the buffer

ve. Sinilarly, lipase (porci¥fe-pancreatic |ipase (Sigm)) was

0 nl. solution in the buffer menti oned above _and used_in
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measured W th agfhUapensaleesPbat feadetsie! 1dabay Jems aMiereekanidsent
CF). [0046] An inhibitory activity of the sanple was determ ned as

| C50( (err) g/ mMbuffeirhg pAMaUDY wastA@a6aNd ccariiitiategahe ¥eUcefionnhahati on

conpared to t
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action,

he activity of control (distilled water). [00471 The results

tthien fLablresg&encé 064 84 -hdety Jandde 1 iffeyenen{ielxictigayiant i vity
) Liquid extract 0.97 Tea extract 0.62

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 pf the sample which
gave 50% of inhibition compared to the activity of control
(distilled water).

(00471 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 organoleptiq.test on taste by 11l

panelists. The results are summarized in Table 4.



Exanpl e 5 100491 Eval uation of taste The liquid extract of Exanple |I and the
tea extract obtained in Exanple 3 were each conditioned with distilled
water to have a Brix value of 0.5; the thﬁ%ﬁprepared drinks were subjected
to an organoleptic test on taste by 11 pa i'sts. The results are sunmari zed

in Table 4. - 0050 ble. 4] Liquid extract Tea extract Too bitter
and astri ngenr[%gsritn d i'r%giﬁiﬁ_t]pr and astringent but could. be drunk 2 4

Bitter and astringent but by no nmeans objectionaple 0 7. [Q051] These
resul ts confiLnEduLhaL_LhewLea_exiljmi__seéﬁﬂﬁﬁ i a nd

yet it was SUpPRLES | t d astringency. Exanple 6 [00521
St udyi ng the Egﬁagigt%%o?€¢d%gﬁﬁﬁgéggpby the |lipase Inhibitory action

Li pase activit enent for the high-nolecular weight pol ypheno
fractions prodge [N e | G+ exanpl e was carried out by using
ol eic acid eat ergg?k ?{’go?%%%en &Elé met hyl unbel li fgrone (4-UMO) as a
substrate, an§°HE3sBPi A" Re f1 uorescence of 4-rmethyl umbel |if erone

produced by reg¢tk@P and astringent but
by no means objectionable

0 7

[0051] 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 ﬁroportion indexed by the
lipase inhibitory action

Lipase activity measurement for the high-molecular
weight 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 mentlioned above.
Similarly, lipase (poxcine pancreatic lipase (Sigma)) was
prepared as 400U/ml solution in the buffer mentioned above

and used in enzymatic measurement,



[00531 In the neasurenent, 13 MM Tris-KO containing 150 mM NaC and 1.36nmM
CaCl2 was used as a buffer (pH 8.0). Substrate 4-UMO (Signa) was prepared
as 0.1M solution in DWVSO and dil uted 1002 fold with the buffer nentioned
above. Simlarly, lipase (porC|ne pancreé gic | i pase (Sigma)) was prepared

ﬁéaiﬁ?éigktS°k3§§99[0055€ b b rond BN TR S RRp B PR A b

i cr opl ate andesEiedtvaEet (o8 ?#Qﬁ%a§%#“%%ﬁﬂ*awﬁggﬁfbf3§99Lﬁn?aﬁgée“ﬁtifer
sol uti on 1o skeil RIZYEF)AEaCh@hixd 1 AMch pui esudd wpady AOGa(er)|

of 0.1Mcitric acid H 4.2) was added to termnate 1e reac

and the fluopeseraceiphséd- wffwf L&mml&ﬁrwgtwtceha&menre&av%@ngth
355nm fluorescence wavel ength: 460nn) produced by the reaction-was
measur ed W t hagtérudoemLptates pdEtfeadtatdsr 100aplysFeos IMFEUDE DS kadid\sent

CF). [00551 An Inhibitory activity of the sanple was determ ned as

| C50( (err) g/ nbuffene(pHioan?) ovas heddeahtice telrminatgatheS0eaoctionhidamdi on
conpared to the activity of control (distilled water). The reciprocal of

| G50 was cal cthat E3uazesecarcy 0fied viettatlambed 1dgerepey (ekaitatied per (err)g
and conparison was nade for the strength of |ipase inhibitor activity in
sanpl e solutlﬂﬁgelFDESB} 3§§mﬂr|ﬁAHPWRﬁQFqﬂﬁeﬁ@W@éeﬂgﬁhg 46PeRy pPEedycwd

Brix 0.275) ag base; le twice the conc?Ptr%tlon of OT m?s desi gnat ed
20T (Brix 0 5BY. the' Fﬁ%"B&h R 6RF JIRPSuReq O luoregcence p

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 inhibition compared to the activity of control
(distilled water). The reciprocal of ICs; was calculated as
the value of relative activity (in units) per ug 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 OT+0.5E. Thé oolong tea used as
the base was obtained by subjecting leaves of oolong tea to

extraction with hot water.



Brix 0.275), the tea extract (E) obtained in Exanple 3 was added to provide
a Brix value of 0.55 and the sanple thus prepared was designated OI+E, a
sanpl e prepared in the sane nanner excqp%sthat a tea extract half the
concentration of E was added was designated Or+0.5E. The ool ong tea used as

t he base was lned b Legting | eaves of oolong tea to extraction with
hot water. ZSqQ%%8971 ( g%Pgé5iiDwknk-unLLsLnL~mGE-2F83_x 103 Or+0 SE 5. 04
x 103 OT+E 7.26 x 103 20T 5,67 103 EXgmm [ 00581 Eval uation of taste
(for drinks) Polyphenol-enr+€§%d§ee+eﬂgw%eamkgﬁié—and—Gﬂ+C1SE) and ool ong

tea (20T) whose concentratiompgas tw ce thgvggdgngby val ue were each
subjected to an organoleptic test on taste Dby 24 panelists. The results are
summari zed in the follow ng d@fy &k [ 005915( pabkeipdl 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 agp+8 ngent but 7,26 x 10?

20T 5.67 x 10°

Example 7

[0058] Evaluation 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. Thé results are summarized in the

following table.

[0059] [Table 6]
OT+0.5E OT+E 20T Tea

Too bitter and astringent 5 2 19

to drink

Bitter and astringent but
. could be drunk 7 11 5
Bitter and astringent but

by no means objectionable 135 11 0
foo60] 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 seéured the intended efficacy and which

yet were suppressed in bitterness and astringency,



by no neans objectionable 15 11 0 [00601 These results showed that by
adjusting the mxing ratio (the weight ratio in terns of the solids
content) of oolong tea (OI) to the tea extract (E) to be within the range
between at least 1:1 and 2:1, it was possi¥fl € to prepare drinks that
secured the intended efficacy and which yet were suppressed in bitterness
and astringen@?PmP1268- Exanpl e 8 [00611 Tests for evaluating the efficacy

f drink t i Ly _the affect of ' t i al

i gl yoer i do) FPUBIY yor FeBERAENT cavapRar e s, B kisibsh 03n SRBRENGD adul t .
bot h I d le. .l t , | sted of d , Si
of i ch wer o BEERAn g0 SRR ERG o PR T IGF oG WG rBraBRLEE (NS

performed on qu wehiRyday. Test | was perfornmed with an aqueous sol ution
(2R) of the poly ﬁéﬁo? P?&ction of oolong tea; test 2 was performed with

pol yphenol enri chege@ekoR@rbeachflidtad BPh drsdsovaitaeRalghObiBHelh thy 0! ONg
tea (OI) and pol yphenol enriched oolong tea (OTl+0.5E). Each sanple was used

at a dose of adhite, bbA malel af@nfé&le CONS daRth AesitV)O oneecyengans and
1.5 egg rolls so that each volunteer would take In 40 g of fat. At various

hours (0, 1, Zon&isaed 6F adven dapve, fsix |aflavhidiretweras asadeakddroaabl ood
sanple was collected fromthe vein of the forearmand conpari son was nmade
to see how t hovashaugepemibloendt ai fayckedding ciesit WakT @erLiormedf ah tbedi ng
varied over tinme and how its area
seventh day. Test 1 was performed with an aqueous solutlon
(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). Each sample was used at a
dose of 245 ml. The fat laden diet gonsisted of two ice
creams and 1.5 egqg 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 ingesfed, 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 variled 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.



under curve (AUC) was affected; the drinks 2E, Or+0.5E and OT+E were
confirnmed to be capabl e of suppressing the rise in blood triglyceride |evel
after fat |oading. These results showed ang t he pol yneri zed catechins
proved effective when they were enrichedto 360 ng/L (OT+0.5E) or nore.

[ 0062] The re?§%®§1 r? shown in Figs. 2, 3 and 4. - 27 Exanple 9 100631
Tests for evaluatrng the efficacy of drinks on hunmans (to verify the fat

excretion pro ' ef f t CL@S dgsi gn on
12 heal ¢y adneee no; nPeere 255 FulB e SR Shelealy? 000 AR RS 65

pol yphenol enhngiad Q%QOQriIEf‘ €1§E-+@a€@xét‘&itd}l3 proflitiny ngaht S water

that was colored with caranel an to which a fl avor was added. n each

test, the vol unt eergstkngeséeohdiected e &rdrvssovder degshnf 6h Lan
consecutive days and the total anmount of fat excreted in faces on the |[ast

t hree days waheadtrpyr adulibe boathamleandfamis.st ftle driakvanddaysests a
result, the pol yphenol enriched oolong tea was verified to have a

si gni ficant faasepod¥prhenolpenniched erlong).tqd®TH+0THE)r endl theare shown in
Fig. 5. I NDUSTRI AL APPLI CABILITY [00651 The conposition or tea extract of
the present ©RPERPLoATLBKcYVRSERtRF Mk pis Raliored withchrpramedoandeir
bitterness and astringencx axe si nificantly'less than before_the

non- pol yner i z&@ WBLERhANS1AEPE ¥R 2dy h In each test, the volunteers

ingested the sample drink under test for ten consecutive
days and the total amounf of fat excreted in feces on the
last three days was compared. The washout perxriod 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. In
addition, they are sufficliently 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 1nhibit6r,

composition or tea extract of the present invention have a



addition, they are sufficiently decaffeinated by treatnent wth an
adsorbent. Therefore, they can be added to tea products (tea extracts) such
as oolong tea and green tea to inprove their taste. (0066] According to the
present invention, it was further f ound #4fat” t he l'i pase activity inhibitor,
conp05|t|on or tea extract  of Bresent i nvention have a 28 signifjcant

| i pase i nhi bi @&ﬁ?l&&ﬁ@&‘ﬁ }1PF|§ﬁcén %%Ep’f:%r?cb‘élwtfsve'd denggai Ehe¥sCeRabewi | |
be added to fogaod hat th th

suppr ess the ABSA% AORLSAVARCERRD TIET At THALHP SnsoRecs REVERESFFse of
triglyceride ifhl gad. pands, %n rgggn;o =<_| tohe e’s‘{sﬁﬁl g@ r%gg’pgﬁgtlon or tea

extract of the prese t |nvent| n are as anc ive from nature,

they are hi 9h|a)65%§jc;]> % 10ANQ£C me@sryngfﬁi@éi ragiil iy ku(piﬁ:)évss‘iﬂge‘fﬁgyrpﬁg or

nore days. ever ay, or a ter each neal) far an extended pério of "time
to exhibit thes rtt:e.@d%ee&ﬁecnn be6d]l At/ ¢y gneterth\wlsidy.al senkel ates to
a pharmaceutical for suppressing the absorption of dietary |ipids to

t hereby suppr e idompoisitioh bri gezcextriect nof bilnohreaaitoinpeatddhi Age
obesity that contains the conposition or tea extract of the present

| nvention as ambsianices ithgtedeeivef Hrom matine ngtHdéypase hilghly safe

phar maceutical is preferably shaped into a dosage form suitable for ora
admi ni strat i ongs canepgl iithgegtpd pegubarly gbsawl ©n @versb|tao, opi mbrecapsul e,

troche, candy, or chocol ate, each_of which may be adm ni stered as such or
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 ig preferably shaped into a dosage form
suitable for oral administration as exemplified by powder,
granule, or tablet, pill,lcapsulé, troche, candy, or
chocolate, each of which may be administered as such or
drunk after being dissolved 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 serxrving.



drunk after being dissolved in water. The amount of the conposition or tea
extract of the present invention in the pharmaceutical may range from 67 to
5,000 ng as polynerized catechins in one _serving. - 29 - CLAIMS [I] A

| i pase activity inhibitor consisting of a“iigh nolecul ar wei ght pol yphenol
fraction isolated fromoolong tea. [Zléﬂﬁiﬂg pase activity inhibitor
according to claiml1l, wherein the high- ecul ar wei ght pol yphenol fraction

i sol ated fromgl ong tﬁa&lj%pc?usl%!d Q&&Fkingﬂhgbngfté&psﬂt%ﬂ g&g%g(r:},téir ted or

dried formthereof, the ract el ng obtained S in

whi ch an aqueme@alraacueaﬁhtogbwghé&@; | SO 11 31 O BB 0B bRgan
adsorbent selected fromthe group consisting of activated charcoal “and an

adsor bent resiteaa.whereby non-pol yneri zed catechins are selectively renoved
to enhance the ratio of polynerized catechins to the non-polynerized
catechins. [3][Zlhe |i (Etmee ldgase aytivtithi inhibitor dadgoiding atonclaimMigr ei n
the non-pol yneri zed catechlns are selectively renoved by bringing the
extract of oolwhegetiza thet bigbnnatecular hweightadudiiphencds fidaetdwonr act i s
held at a tenperature of at |east 500C. [41 A nethod in which an aqueous
li quid cont ai disedates Frem sedondt tedi b3 ekthenra ddignist ifragtdonceni As is
brought Into contact with an adsorbent selected fromthe group consisting
of activated CPRceRiraird 9r dgiefpkprm 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 agueous 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 1s made higher

than in the original aqueous liquid.



resin as the aqueous liquid is held at a tenperature of at |east 500C,

wher eby the non-pol yneri zed catechins are selectively renpved so that the
ratio of the polynerized catechins to the non-polynerized catechins is nmade
hi gher than in the original aqueous |igquf®.~30 [51 The nethod according to

claim4, which is performed by filling a colum with the adsorbent selected
fromthe grob! consi SePnfebred RFRETRE R FAiMAd W¥highsdFpBRFIormed

' f o h th '
530 mos. - nE¥ chphETa “Siodhmt st Che, ada0EPRb ErLSHHELER hsn  ho
I , d | . tdat] dryi fl 61 .Th t hod
accor i ng Lo SraffeodsERE U Macibated EhalBohiTolh, ol Bhsotiene Ch

slightly al kalloe, ! useuey %tﬁl#o%sp%ﬁg‘gctthEﬁuggﬁzggaﬁ%: %oﬁ%ﬂﬂ[&

aqueous, wet or dry ‘conposition that haS been pro

according to ghyuRReiRlaf! Mdntt 10 ¢ihR¥etas eapapeey 62t te Goldith,
pol yneri zed catechins to the non-polynerized catechins. 181 A tea extract

in which the pgPevérig PERe BT ARME FrioRCtha E6llaihhycah® SPrieWAVTEri zed
catechin is at least four tinmes as nuch. [9) The tea extract according to
claim 8, whi ctoncemtratingmy tdxyisvg rthet effl@pnh.|l i pase activity inhibitor
containing the conposition according to claim7 or the tea extract
according to b6y one Bhecmathedgaceerding to claim 5, wherein a liquid
extracted from oolong tea with slightly alkaline lukewarm
water is passed through the column,
[71 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.
[81] A tea extfact 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 1s an
oolong 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 usea 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



[ill The lipase activity inhibitor according to any one of claims 1. 2, 3
and 10 which is used to suppress the absorption of dietary |ipids and
subsequent rise of triglyceride in blogd3 (121 A food or beverage additive
conprising the conposition according to c+ain17 or the tea extract
according to ﬁﬁﬁéﬁ Iéq#n% 3 ood or beverage additive
according to c %?%1 sﬁic igéagggéa?%h%oédéﬂgrBbeverages to suppress the
absorption of [ fiptaryrhbPedsa GRbSHISRM HHait1%R Qlbcokhlifly €8’ E¥guhm P! ood.
[ 141 A food or drink containing the conposition accordingto claim7 or the
tea extract opEOER 19 dddéd)to TR ol deer8gandtd. sigpdeddierho0d or drink
according to claim14 which is either a health food or a health drink. [161
The drink accabsiorptien cdfiidietarghildipids antiesubsdequént 1dide o dri nk
according to claim16 which is a mxture of a tea extract and the

conposi tion atrbgl¥eeride cimibhopd.or the tea extract according to any one of
clains 8 and 9. [181 The drink according to claim17. wherein the extract
is an extract[bt] ool oAgfeed. of 1duini cantiaining ghei sgmposatgodne of clains
14-18, wherein the polynerized catechins in | L of the drink are enriched

to have a val ¥CHFIND-BHoT P s gz 86209 LRRGE- PRFPEIHRGCE 13T d

chronatographghe of claims 8 and 9.
[15] The food or drink according to claim 14 which is

either a health food or a health drink.

[161] The drink according to claim 14 which is a tea
drink.
{171 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 ligquid chromatography.





