- 1 - SPECI FI CATI ON LI PASE | NHI BI TORS TECHNI CAL FI ELD [0001] The present

I nvention provides lipase inhibitors containing flavan-3-ol nononers or

acyl ates thereof derived fromteas. BACKGROUND ART [0002] In recent years,

i ntake of high-fat foods in Japanese people has been increasing with the

i ncreasing westernization of their life style. The 1999 National Nutrition
Survey reports that the fat energy rati o exceeds the proper |evel of 25%
despite of the energy intake decreagprgrrmedridlyy year and that 50 to 60
percent of the 60 and ol der population has high triglyceride |evels or high
cholesterol levels (Mnistry of iHeaseh, INHIBITGREl Wl fare of Japan.' An
overview of the results of the 1999 National Nutrition Survey. Japanese
Journal of Cinical Nutrition 2001; 98(5): 577-588). [0003] Obesity is one
of the nost inportant diseases in nodern society, and mainly caused by
excessi ve TRGHENEGAL JNWLEHD fats. Excessive consunption of fats is known to

I nduce not only obesity but al so obesity-associated conditions such as

di abet es, [I’Wff/l peni Ehenprasaisiinvend ol trrdwista erlokpase Anhidpbors e
suppressant Mazindol (r) is the only drug approved for this obesity in
Japan, butCAntafsing ok @R 13 A VRORRT S LT Akl ateciRererh deriysdnout h,
constipation, stonmach disconfort and nausea/vomting (Cinical Evaluation
1985; 13(B5°m £@RA%59; O inical Eval uation 1985; 13(2): 461-515).

BACKGROUND ART

[0002] In recent years, intake of high-fat foods in
Japanese people has been increasing with the increasing
westernization of their life style. The 1999 National
Nutrition Survey reports that the fat energy ratio exceeds the
proper level of 25% despite of the energy intake decreasing
year by year and that 50 to 60 percent of the 60 and older
population has high triglyceride levels or high cholesterol
levels (Ministry of Health, Labor and Welfare of Japan. An
overview of the results of the 1999 National Nutrition Survey.
Japanese Journal of Clinical Nutrition 2001; 98(5): 577-588).
[0003] Obesity is one of the most important diseases in
modern society, and mainly caused by excessive consumption of
fats. Excessive consumption of fats is known to induce not
only obesity but also obesity-associated conditions such as
diabetes, hyperlipemia, hypertension and arteriosclerosis. An
appetite suppressant Mazindol® is the only drug approved for
this obesity in Japan, but it was reported to have adverse
side effects such as dry mouth, constipation, stomach
discomfort and nausea/vomiting (Clinical Evaluation 1985;

13(2): 419-459; Clinical Evaluation 1985; 13(2): 461-515).



2 CQutside Japan, a commercially available drug for inproving obesity is
Xenical (r), which functions to suppress intestinal fat absorption by |ipase
inhi-bitory activity, but it is not always safe because it was al so reported
to have adverse side effects such as fatty stools, increased stool
frequency, |oose stools, diarrhea and_gngninal pain (Lancet 1998; 352:
67-172). [0004] An effective nmeans to prievent obesity is to reduce caloric

67-172). [ ect to redu
exper | enecl T 1 B ne et o he I B S DY BOENAR | o i
daily Iif Je ; h ; : I nRi Qi s f
dretary e ny Y P R Aanraoheth ekt o' B8 ShbpFiFoCARPERIARAL"! o

treat ment mft chisdipt Bonl el Bipals &l SRREEst OFy heat 1V tghhereerenis 18005]

Agai nst this background, attention has been given to the devel opnent of
foods for @papid isfdamddusseitniwdls proverepafedéd Bochedé eadveecsessider

humans. Foods for specified health use so far marketed as food materials

for cont refifidaigs tdech s efasety nsseolsn tincteased detdel ef seqie¢rey, ebdosg

i ncl ude gl obin digests suppressing fat absorption by pancreatic |ipase

i nhi bi ti osYyeplhutdiantesa and: abdoddnal Jpainall Lahcelie 1988an &S :SECH €t A2 Jof

Nutrition and Food Science 1999; 52(2): 71-77; Journal of Health Food &

Nutrition [FESH] St udi dh EERCH(E mefgis v )preyenty | el s hawirrduce

different digestion/absorption characteristics fromthose of

triacyl gl \ekHic (intadeg kpldiet@ry repppichinnmg, wb-they skpphd i m

Acta. 2001; 11(2): 109-117); and_eicos%Pentaenoic L
supervised by an experienced nutrition counselor and it is
often difficult to follow them in daily life. Thus, a safe
and healthful way to inhibit the absorption of dietary fats by
the body would be a practical and useful approach to the
treatment of obesity and related diseases or health
enhancement.
[0005] Against this background, attention has been given
to the development of foods for specified health use with
proven safety and effectiveness for humans. Foods for
specified health use so far marketed as food materials for
controlling the increase in serum triglyceride levels after
eating include globin digests suppressing fat absorption by
pancreatic lipase inhibition (J. Nutr. 1998; 128: 56-60;
Journal of the Japanese Society of Nutrition and Food Science
1999; 52(2): 71-77; Journal of Health Food & Nutrition Food
Studies 2002; 5(3): 131-144); diacylglycerols having different
digestion/absorption characteristics from those of
triacylglycerols (J. Am. Coll. Nutr. 2000; 19(6): 789-796;
Clin. Chim. Acta. 2001; 11(2): 109-117); and eicosapentaenoic

acid (EPA) and docosahexaenoic acid (DHA) purified from fish



acid (EPA) and docosahexaenoic acid (DHA) purified fromfish 3 - oils, etc.
[0006] Attention is also recently being given to plant- derived materials
having |ipase inhibitory activity, and especially various polyphenols
having |ipase inhibitory activity have been reported, such as plant
bark-derived tannin (Japanese Patent PRullication Sho 60-11912); tannins and
fl avonoi ds and gl ycosi des thereof contained in a | egune Cassia nomane
(Japanese HRatentedeyi ng Open Hei 8-259557); food products for inhibiting

|i pid absorption contai ning epigallocatechin gallate and epicatechin

gal late knowoels M| ok tieh@ioM @ alisd GHeeehtl§a beldRARASRIPHE H1dmH Ng
Open Hei 3-228664); |ipase inhibitors conprising agueous extracts of green

pepper, sliegrEjiedumdterdalspipkinyg Npdsak annidirteay adtijvidy semweed, green
tea, oolong tea, etc. (Japanese Patent Laying Open Hei 3-219872); fl avones

and f | avoresipedisddanese icket @ulyipheanod sOpavingyy 1A-pak® Anhibidrangybenzoi c
acids (gallic acid) (Japanese Patent Laying Open Hei 1-102022); triterpene
conpounds asid-vddyi \naviev dxeerh grequir {edhpavede agatpdan i bankr dgrivedieiannin
9-40689); anti-obesity agents containing procyanidin from tamarind as an

active i nng@ma@mse( Farends ubdiiqationy iShe Gferd 1941) :0-tawgde ;ars wel | as
| i pase inhibitory effects of grape seed extracts (Nutrition 2003; 19(10):
876- 879) ; flhaﬁﬁ@iqsmﬁlm tQQ-rYSF’OéPF&@( dhereofhqondisddiad) gy faeclt%gw (GRES It
Sal aci a-deri ved p phenols . Nutr. 2002; 132: 1819-1824 and

anti - obesPPﬂ’a&ef Qte&'a&&%(gpéaq Hedi Br299R57) ) £a9fbs. 1990;

23: 98- 105p?roducts for inhibiting lipid absorption containing
epigallocatechin gallate and epicatechin gallate known as
major ingredients in green tea (Japanese Patent Laying Open
Hei 3-228664); lipase inhibitors comprising aqueous extracts
of green pepper, shimeji mushroom, pumpkin, maitake mushroom,
hijiki seaweed, green tea, oolong tea, etc. (Japanese Patent
Laying Open Hei 3-219872); flavones and flavonols (Japanese
Patent Laying Open Hei 7-61927); hydroxybenzoic acids (gallic
acid) (Japanese Patent Laying Open Hei 1-102022); triterpene
compounds and derivatives thereof (Japanese Patent Laying Open
Heli 9-40689); anti-obesity agents containing procyanidin from
tamarind as an active ingredient (Japanese Patent Laying Open
Hei 9-291039); as well as lipase inhibitory effects of grape
seed extracts (Nutrition 2003; 19(10): 876-879); lipase
inhibitory effects and anti-obesity effects in rats of
Salacia-derived polyphenols (J. Nutr. 2002; 132: 1819-1824);
and anti-obesity effects of oolong tea extracts in mice (Int.
J. Obes. 1999; 23: 98-105).

[0007] However, plant-derived lipase inhibitors so far

reported as shown above are not sufficiently effective. Even



[ 0007] However, plant-derived lipase inhibitors so far reported as shown
above are not sufficiently effective. Even - 4 if an extract of a plant was
effective, for exanple, it would be difficult to stably maintain |ipase
inhibitory activity wunless the anount of the active ingredient contained in
It is specified because it is naturally4derived. Mreover, inhibitors
derived fromtastel ess plants have the disadvantage that they affect flavor
when they igr anusxt et @fla PlafteweEEEedtdlve X FH axdifIe, € wavel al
reports showng the effect of oolong tea in inproving lipid profiles by
denonst r abien@lisf ficylitf iteardtabdgr essisntianihllogehde iigihideirtialey detierstyaft er
drinking 1330 mM of commercially available oolong tea daily for 6 weeks
(Jour nal ehless Yheameeandocifethhepfacthe iingaredirech tFomrh tScinent el AN ;is14( 4) :
251-259) or a weight loss of 1 kg or nore in 67% of subjects consisting of
102 men speoidried Wegausedite chasityrady denivedusMonetenol ong tea (2
g x 4/day) orally for 6 weeks and a si nlflcant |nprOV|n%F1effect after

i ngest i on 1BPiters dexiviedk fifosttta Hiagtts diaksd the Jigadvantagsel s
(Journal of the J%panese Soci ety of Ml cal Nutrition 1998; 20(1): 83-90).
Thus, bené'fﬂa@ effdact t%?é’%&?%bsté}qyecf%y qﬁﬁ%l&%&?ﬂ%t"f of ool ong

tea, but is difficult to c | e todo soindaily life.

concent raP@éfeE@I 8ﬁg tg:,u eng a\/ﬁﬁuﬁfvrﬁﬁaqb el ttsatﬁlé"%l’sn%r?hé/

Cont ent - PAEERT dBcaanre tsetaB(‘aPrwi’pE%%{r&?Sfﬁ%ﬂf R 60 11012
demonstrating a significant decrease in blood triglyceride
levels after drinking 1330 ml of commercially available oolong
tea daily for 6 weeks (Journal of the Japanese Society of
Nutrition and Food Science 1991; 44(4): 251-259) or a weight
loss of 1 kg or more in 67% of subjects consisting of 102 men
and women with simple obesity who continuously took oolong tea
(2 g x 4/day) orally for 6 weeks and a significant improving
effect after ingestion of ocolong tea in subjecfs showing high
blood triglyceride levels (Journal of the Japanese Society of
Clinical Nutrition 1998; 20(1): 83-90). Thué, beneficial
effects have been observed by drinking plenty of oolong tea,
but it is difficult to continue to do so in daily life. If
simply concentrated oolong tea was provided, it would not be
suitable as a practical means because of strong
bitterness/astringency and high caffeine content.
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1989; 37(12): 3255-3563. 6 - DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE
SCLVED BY THE | NVENTI ON [ 0008] The present invention focuses on ingredients
contained in highly tasty teas and proyigeg | i pase inhibitors containing at
| east one of flavan-3-o0l nononers or acylates thereof derived fromteas.

[ 0009] ThBI@E%%%%kEi@Me&%EQQN@%%%I%NOVidGS highly tasty foods and beverages

cont ai ni ng-sara trpase Tmmrbrtors for reducing blood triglycerides and for

enhanci ngpheariEM To08E0kolLveDP BYS e ITRyENirTeon al so provi des pharnmaceuti cal
conpositions containing said fipase innipbitors for inhibiting absorption of
dietary fao9oBq preverheapreBentasaventbbaodoctuceg! paeindeediMnAyS FOR
SCLVI NG PROBLEM [ 0011] As a neans for solving the above problens, we found
t ea- deri vednitaghed afnt hiighlliybithisty neas adld provides ldpwese iialhiftdrtdmd
absorption, and evaluated the lipase inhibitory activity of various

pol yphenoksngaésdnyg wftedeiast oaed ofs fdatvantad oflh aonbin@rsn-ox acyimteser s or
acyl ates thereof have strong lipase inhibitory activity. [0012] More

speci f i calthgrepifpdeaiveld Firoor $e@is.t he present invention are characterized

in that they contain at |east one of flavan-3-ol nononers represented by
t he formullQ009] The present invention also provides highly tasty

foods and beverages containing said lipase inhibitors for
reducing blood triglycerides and for enhancing health.

fo010] The present invention also provides pharmaceutical
compositions containing said lipase inhibitors for inhibiting
absorption of dietary fats to prevent an increase in blood
triglycerides.

MEANS FOR SOLVING PROBLEM

foo11] As a means for solving the above problems, we
found tea-derived ingredients inhibiting pancreatic lipase
essential for fat absorption, and evaluated the lipase
inhibitory activity of various polyphenols present therein,
and ascertained that flavan-3-ol monomers or acylates thereof
have strong lipase inhibitory activity.

[0012] More specifically, lipase inhibitors of the
present invention are characterized in that they contain at

least one of flavan-3-o0l monomers represented by the formula:



7 - [0013] [Formula 1] H A R OHORa HHOOH \ I \ | HOOH ~// OH HO
HO, I/ I CHor 00 ..\ /OOH ORMOR4 Ra OR-8 "OR'yY H [0014] wherein R
and R3 independently represent Hor OH R3 represents H R4 represents H,
G 3MeG or p-cou, R5 represents Hor G Ra and R5 independently represent
Hor G Rd" represents Hor G and G _3keG and p-cou respectively

represent the groups of the formulast [0015] (Forrmula 2] HMe G. O OH 3MeG
Ol ™ p-@@@13ﬁ OH  Oqlrebim@ a[QQlG] or acyl ates thereof. [0017] Preferred

fl avan- 3-ol nonomers or acyﬁates thereof are selected fromthe group
consisting of (-)-epiafzelechin 3-0-gallate (conpound 1), (-)-epicateohin
3-0-gallate (conmpoumad 3), (-)-epicateohjn 3-0-(3'- C)mq}hyl gal | ate)

(conpound 4), (-)-epirgabhpcatechin 3-0- ‘.Ibate ( COPROAME®. 6, H
) eplgaﬁéocateghl 5-di - gbgallaée mpound 7), ué gakfgf?mechin
0
" OH

0- p- cou Bnd 8). O

\}

“OR",

[0014] wherein R; and R; independently represent H or OH, R,
represents H, R represents H, G, 3MeG or p-cou, Rs represents
H or G, R.' and R;' independently represent H or G, R,"
represents H or G, and G, 3MeG and p-cou respectively
represent the groupe of the formulae:
(0015] [Formula 2]

H Me

G:. G OH 3MeG: G OH  p-Cou: o _//—Q—OH
0 o] {

OH OH 0

[0016] or acylates thereof.

f0017]) Preferred flavan-3-ol monomers or acylates thereof
are selected from the group consisting of (-)-epiafzelechin
3-0-gallate (compound 1), (-)-eplcatechin 3-O-gallate
(compound 3), (-)-eplcatechin 3-0-(3'-O-methyl-gallate)
(compound 4), (-)-epigallocatechin 3-0-gallate (compound 6),
(-)-epigallocatechin 3,5-d4i1-0-gallate (compound 7),
(-)-eplgallocatechin 3-0-p-coumaroate (compound 8),
(=)=catechin 3-0O-gallate (compound 10), (-)-gallocatechin
3-0-gallate (compound 12), gallcoatechin 3,5-di-O-gallate
(compound 13), 8-C-ascorbyl-(-)-epigallocatechin (compound 14),
and 8-C-ascorbyl-(-)-epigallocatechin 3-0O-gallate (compound



(-)-catechin 3-Ogallate (conmpound 10), (-)-gallocatechin 3-0-gallate
(compound 12), gallocatechin 3,5-di-Ogallate (conmpound 13),

8- C-ascorbyl -(-)-epigallocatechin (conpound 14), and

B- C-ascorbyl - (-)-epigal |l ocatechin 3-0-gallate (conpound - 8 15). Especially
preferred is (-)-epigallocatechin 3,5-di gO_ gallate (conpound 7) in terns of
high |ipase inhibitory activity. [0018] Flavan-3-ol nononers or acyl ates

thereof ofjshhe HuHREARN 1y Al & £ QRIS 1Yd 11 Al d A ?,rs-l(if’j{/‘-dle

obtai ned by extraction fromnnatural materials such as commercia

avai | abl e ganaend qaomPold 792 i3t AULHE Hidh 1ﬁ@as@<5!.rﬂﬂiﬂ)iw&f i cation of
flavan-3-0l ingredients from oolong tea |eaves is reported in em Pharm

Bul | . 198&ctibdt®).: 611-616 or Chem Pharm Bull. 1989; 37(12): 3255-3563,
and the presence of various catechins and acyl ates thereof has been

i denti fi ed.00@GS8!]l ocat eFhiavad-3-odil- @ogaineatse oraclydatelst aheadofs odetiel bed i n
Exanpl e 2 bel ow. Lipase inhibitors Flavan-3-ol nononers or acyl ates thereof
of the pregesenti jnyentdionc arebeaned clladdy avdiilgide iarhidan dves w t hout

i ncl udi ng ot her conponents, or can be used as |ipase inhibitors in

conbi nat i b tEineds Py extsagtiog iframmataral metegylalentsialy asarriers are
preferably those capable of being safely used as foods or nmedicines in
terns of CREMeIEdldy av@ddabditd Fasd 4y MAK tadianiheelonddRd-i bed
bel ow. Lipase inhibitors of the present. i nventi gn have various uses such

as experi Okt &F2HRd &re PELAERHIPT & Hlayads 350 ladmgredients from

oolong tea leaves is reported in Chem. Pharm. Bull. 1987;
35(2): 611-616 or Chem. Pharm. Bull. 1989; 37(12): 3255-3563,
and the presence of various catechins and acylates thereof has
been identified. Gallocatechin 3,5-di-O-gallate can be
obtained as described in Example 2 below.

Lipase inhibitors

Flavan-3-o0l monomers or acylates thereof of the present
invention can be used alone as lipase inhibitors without
including other components, or can be used as lipase
inhibitors in combination with solvents or solid carriers.

The solvents or carriers are preferably those capable of being
safely used as foods or medicines in terms of the uses for
foods and beverages and/or medicines as described below.
Lipase inhibitors of the present invention have various uses
such as experimental and research purposes or uses as active
ingredients of foods and medicines for preventing accumulation
of triglycerides.

Method for assaying lipase inhibitory activity

Lipase inhibitors of the present invention have a strong

inhibitory effect against lipases, especially pancreatic



I ngredi ents of foods and nedicines for preventing accunul ation

of

triglycerides. Method for assaying |ipase inhibitory activity Lipase
inhibitors of the present invention have a strong inhibitory effect agai nst
| i pases, especially pancreatic 9 |ipase. The inhibitory activity can be
assayed by the nethod specifically descrg hed in Exanple 1. Foods and

beverages containing |lipase inhibitors Lipase inhibitors contai

ni ng

fl avan- 3- ali paywrergmerinmd 8385 ddeiwoly ar hee HASSPEQ | BY eflé Qe €136\d be
added as active ingredients for inhibiting |lipase to foods and beverages
t 0 preventspatificasl Ivihies cribeanisin iExdmplosd 1 £ ri gl yceri des associated with

I ntake of dietary fats and/or reduce increased blood triglycer

i des.

Pr ef err ed Focaiglagsl ddevdragiss arwh trereirgy elsi pasd uidehibiosersonsuned on a daily
basis such as green tea, barley tea, oolong tea, black tea, coffee,

i sotoni ¢ drink, Ldipasie dgqhidtidiorss expnidingang dilcavhneskinlgMmonameRs/ 9L t he
foods and beverages nay be those conmmonly consuned such as soft drinks,

cockt ai | s, agyd@tesytiharant of sthe |IRPSgNt iknvenfinn cande kddemhians,

dressings, flavored rice, processed foods, convenience foods,

retort foods,

chocol at e@Chivies fingredhentsi dor dRhiPiind tiPasr e FIWsandnd

suppl enents. [0019] Lipase inhibitors of the present inventjon
f oods and b&é&?&?ﬁe‘;}s % BEPRuADR dH‘r‘f iShgtRFefte i ke
nonomer s

no substa

are added to
fl avan- 3- ol

r.j%%h:%;rgfdetshea{sesoécfafteod Wit fdade GPULBAy FOVRVRla dlere TS

reduce increased blood triglycerides. Preferred examples of

foods and beverages include those consumed on a daily

such as green tea, barley tea, oolong tea, black tea,

basis

coffee,

isotonic drink, drinking water, seasonings, and dressings.

However, the foods and beverages may be those commonly

consumed such as soft drinks, cocktails, beer, whiskey,

distilled spirits, wine, sake, seasonings, dressings,

flavored

rice, processed foods, convenience foods, retort foods,

chocolates, fresh cream, cakes, dairy products, health foods

and supplements.

[0019] Lipase inhibitors of the present invention are

added to foods and beverages in an amount corresponding to an

intake of flavan-3-ol monomers or acylates thereof of

0.1 mg

to 10 g per meal. However, there is no substantial upper

limit on the amount of flavan-3-o0l monomers or acylates

thereof of the present invention that can be added to
and beverages because they are derived from foods and
therefore very safe.

Medicines containing lipase inhibitors

foods

Lipase inhibitors containing flavan-3-0l monomers or



limt on the amount of flavan-3-ol nononmers or acylates thereof of the
present invention that can be added to foods and beverages because they are
deri-ved fromfoods and therefore very safe. Medicines containing |lipase

i nhibitors Lipase inhibitors containing flavan-3-ol nononmers or 10 acyl ates
thereof of the present invention can alsp,be used as active ingredients of
drugs for inhibiting absorption of dietary fats and preventing and/ or

reduci ng | nahl | e I gl:ygeride r gs
et hoso SCYAAtEY ThErRos M BIRE ooty et dAF el o dd HE NS L
capsul es, gaRld QhgrRAMEetS RS Fot N HaNdEebstiot HPWH of
conpounds of the present inventioni1s 0.1 ng to 10°g per dose. [0020]

Medi ci nes ddfetaty Fadschkind HMen¥iny andiod! fedudtigly eeurdddsardag peri od
because of high safety of lipase inhibitor ingredients. Therefore, they can

be taken dwnereaseaofddllopdaziiyliyceridieant @Ereferrd dRS tareastiose
lifestyle- related di sease. EFFECT OF THE | NVENTI ON [ 0021] The present

i nvent i onocadlyr adindailsitgired ,t asich afsodosi ndradh llee \perepagasa ttiantss,i iatjlestd i pase
i nhibitor including at |east one of flavan-3-ol nononers or acyl ates

t her eof deripsadesf,r gnangd elsoarowdeds ,r candiesg tandghasst ickesiismsl f dthe
enhanci ng health w thout conprom sing flavor. Beverages enriched with

t ea- deri véamonait of cogpeyingst 9o the, dnesengniinveatiomedaude 1 e tnHiGbig or

shoul d desirably be taken with nmeals in order to
per dose.

[0020] Medicines of the present invention are safely
taken even for a long period because of high safety of lipase
inhibitor ingredients. Therefore, they can be taken even on a
daily basis to prevent or correct obesity as a lifestyle-
related disease.

EFFECT OF THE INVENTION

[0021] The present invention can provide highly tasty
foods and beverages containing a lipase inhibitor including at
least one of flavan-3-o0l monomers or acylates thereof derived
from tea leaves for reducing triglycerides and for enhancing
health without compromising flavor. Beverages enriched with
tea-derived active ingredients are very significant because
the inhibitor should desirably be taken with meals in order to
inhibit absorption of dietary fats. Especially, the present
invention made it possible to develop teas capable of reducing
triglycerides by enriching them with these ingredients.

BRIEF EXPLANATION OF THE DRAWINGS

[0022] Figure 1 shows the chemical structural formulae of
the compounds evaluated for lipase inhibitory activity in

Example 3.



i nhibit absorption of dietary fats. Especially, the present invention nade
It possible to develop teas capable of reducing triglycerides by enriching
themw th these ingredients. BRI EF EXPLANATI ON OF THE DRAW NGS [ 0022] Fi gure
1 shows the chem cal structural fornulae of the conpounds eval uated for

|i pase inhibitory activity in Exanple 3;;-.11 - EXAWMPLES (0023] Exanples 1:
Li pase inhibitory activity assay A lipase activity assay was perfornmed by
usi ng thegxameake ester of fluorescent 4-nethylunbelliferone (4-MJO as a
substrate to neasure the fluorescence of 4-nethylunbelliferone produced by
reaction. [p0Q34] EXamphel§ ar: Lipdskoinhi®idssgy astdivitynrdsBays- HC1 (pH 8. 0)
containing 150 MM NaCdl, 1.36 nM CaCl2. The enzyne assay was perfornmed using
a 0.1 MsolutioA dfipake achdiviiye aséayl@asSpemrdprimedDbOudiingt e¢thel: 1000 in
said buffer and a solution of porcine pancreatic |ipase (Sigm) prepared at
400 U m glestenessed bdf fanoreseedt Ammethyismbe lldferiome (dsMUOIr asd aby
adding 25 | of the lipase/buffer solution after 50 | of the 4-MJJ buffer

sol uti on &nBsiBateotodmepisred thet &l upsesgensquedud -geitiyilumbedil ifgsione
sanple) were _added and m xed in a 96-well mcroplate at 25C. After the
reaction RﬁgdﬁéﬁﬂopﬂéaeﬁﬁFlgﬂ n1nutes the reaction was stopped by adding
100 I of a 0.1 Mcitrate _buffer % and the fluorescence of

4- nethyluﬁﬁ@?ﬁﬂferoneThﬁrBﬂﬁéﬁﬁ B e9h£°Fe£EF|BﬁSP¥XU?FaQPoWM3g51ﬁnﬁCén1SS|on
460 nM 4 8.0) containing 150 mM NaCl, 1.36 mM CaCl,. The enzyme

assay was performed using a 0.1 M solution of the substrate
4-MUO (Sigma) in DMSO diluted 1:1000 in said buffer and a
solution of porcine pancreatic lipase (Sigma) prepared at

400 U/ml also in said buffer.

{0025] An enzymatic reaction was started by adding 25 ul
of the lipase/buffer solution after 50 ul of the 4-MUO/buffer
solution and 25 ul of distilled water (or an aqueous solution
of each sample) were added and mixed in a 96-well microplate
at 25°C. After the reaction was performed for 30 minutes, the
reaction was stopped by adding 100 pl of a 0.1 M citrate
buffer (pH 4.2) and the fluorescence of 4-methylumbelliferone
produced by the reaction (excitation 355 nm, emission 460 nm)
was measured using a fluorescence plate reader (Fluoroskan
Asent CF from Labsystems).

[0026] The inhibitory activity of each test sample was
determined as ICso(uM), i.e. the amount of the sample giving
50% inhibition of the activity of the control (distilled
water).

Test samples

(-)-Epicatechin (compound 2), (-)-epicatechin



was neasured using a fluorescence plate reader (Fluoroskan Asent CF from
Labsystens). [0026] The inhibitory activity of each test sanple was

determ ned as I C50(M, i.e. the amount of the sanple giving 50%inhibition
of the activity of the control (distilled water). Test sanples
(-)-Epicatechin (compound 2), (-)-epicateghin - 12 3-0-gallate (conpound
3), (-)-epigallocatechin (conmpound 5), ﬁf) epi gal | ocatechin 3-0-gall ate
(conpound36bpﬁ(aﬂa%t %Gm@,ouﬁfao ound )9 a)n%fa%@h&n “(Yoldudiee s(ycompound
10), (+)-gallocatechin (corrpou 11) an -)-gallocatechin "3-0-gallate
(conmpound (13)-epegal1pvicaltasdd nf RoM-Yaka afer € copoiingals )|, nqugt-datechliind.

[0027] (-)-Epiaf zel echin 3-0-gallate (conmpound 1), (-)-epicatechin

3-0- (3" - O{ eeinbylungabl)at €) )(-cateetit 4)-0-gallate dalompoaingchio) ,
3,5-di-Ogallate (compound 7) and (-)-epigallocatechin 3-0O p-counaroate
(conpound (8)) -galdociasekchiad (zonpodndg 1110 @hdm( -FhrygahloButechin( 2), 611- 616
(1987), and 8-C-ascorbyl-(-)-epigallocatechin (conpound 14) and 8-C

ascor byl - 3-P-gpildaitieod soapiound3-12-)g aeret puchasednd ros) Wadkoe Purso| at ed
according to the article Chem Pharm Bull 37 (12), 3255-3563 (1989).

Gal | ocat e€Ehpmigad. dndpsgaiesteldrpound 13) was purified by the nmethod of
Exanpl e 2. Exanple 2: Leaves of Canellia ptilo ¥Ila (100 g) &dry matt er)
wer e extﬁﬁe?éa wi th 2o0doERLagrehsrhdat drOrgpélatsr (gzompaudhgl) .

(-)-epicatechin 3-0-(3’'-O-methyl-gallate) (compound 4),
(-)-epigallocatechin 3,5-di-O-gallate (compound 7) and
(-)-epigallocateghin 3-O-p-coumaroate.(compound 8) were
isolated according to Chem. Pharm. Bull 35 (2), 611-616 (1987),
and 8-C-ascorbyl-(-)-epigallocatechin (compound 14) and 8-C-
ascorbyl-(-)-epigallocatechin 3-0O-gallate (compound 15) were
isolated according to the article Chem. Pharm. Bull 37 (12),
3255-3563 (1989). Gallocatechin 3,5-di-O-gallate(compound 13)
was purified by the method of Example 2.

Example 2:

Leaves of Camellia ptilophylla (100 g) (dry matter) were
extracted with 2000 ml of hot water (90°C) for 4 min and
lyophilized. The lyophilized material was purified as follows.
A 1% aqueous solution of the lyophilized powder was adsorbed
to Sep-Pak Cl1l8 Cartridge (5 ml, Waters) and washed with water,
after which a fraction eluted with acetonitrile was
lyophilized. This fraction (250 mg) was applied onto
Develosil C30-UG-5 (20 mm x 250 mm, Nomura Chemical Co., Ltd.)
and eluted with a linear gradient of 5-30% acetonitrile in the
presence of 0.05% TFA (5 ml/min, 180 min) and fractionated

while monitoring the absorbance at 280 nm. The subfraction



| yophilized. The Iyophilized material was purified as follows. A 1% aqueous
solution of the |yophilized powder was adsorbed to Sep-Pak C18 Cartridge (5
m, Waters) and washed with water, after which a fraction eluted with
acetonitrile was |yophilized. This fraction (250 ng) was applied onto

Devel osil C30-UG5 (20 mm x 250 mm Notrur® Chemical Co., Ltd.) and eluted
with a linear gradient of 5-30% acetonitrile in the presence of 0.05% TFA
(5 m/ m noebi3Q nedn wasn d Hena G@ppdrizide dn tshiviMe -PaiX oDS QR A he HBoaed banme at 280
nm The subfraction - 13 obtained was then applied onto YMC-Pak ODS (20 x
250mm YMCo.Co LitdLt)d andapahrbufdieid éf @iudion orith tah landaregratistditerdf of

20- 25% acetonitrile in the presence of 0.1% TFA (6 M/mm 60 mn) to give
gal | ocat e@i0i-253, BcgitoDidalillet dn( e pEesepce 3f 10.d3sTHMHiGbinlomimct i vity
of catechins Lipase inhibitory activities of catechins and acyl ated

cat echi ns 68 @ighloke i9iVealgad lpcatieshdie 3. SaldisO-@aldadle (1 )nul ae of the
conpounds subj ected to evaluation are shown in Figure 1. [0028] [Table 1]
Tabl e 1 c&%38Rde Besdipgse pnhibitory aqtividy of; Qag@shing 0-gal late (1)
2.582 (-)-epicatechin, (2) >20 (-)-epi.catechin 3.0-gallate (3) Q.452

(-) - epi cat echi nLéPG-Ses'iS‘éH‘PéTtr?;ﬂY- Gﬁtllgfﬁé)le€4ffo .Cé’éﬁcgl(l-n)s- @b’idgé?qy&@al:teé’chi n
(5) >20 catechins are shown in Table 1. The chemical structural

formulae of the compounds subjected to evaluation are shown in
Figure 1.

[0028] [Table 1]

Table 1

compound ICs (uM)
Flavan-3-ols
(-)-epiafzelechin 3-O-gallate (1) 2.582
(-)-epicatechin (2) >20
(-)-epicatechin 3-O-gallate (3) 0.452
(-)-epicatechin 3-O-(3'-O-methyl-gallate) (4) 0.680
(-)-epigallocatechin (5) >20
(-)-epigallocatechin 3-O-gallate (6) 0.349
(-)-epigallocatechin 3,5-di-O-gallate (7) 0.098
(-)-epigallocatechin 3-O-p -coumaroate (8) 0.885
(+)-catechin (9) >20
(-)-catechin 3-O-gallate (10) 0.543
(+4)-gallocatechin (11) >20
(-)-gallocatechin 3-O-gallate (12) 0.437
(-)-gallocatechin 3,5-di-O-gallate (13) 0.213
8-C-ascorbyl(-)-epigallocatechin (14) 0.646
8-C-ascorbyl(-)-epigallocatechin 3-O-gallate (15) 0.791
[0029] Among major catechins (8 catechins corresponding

to compounds 2, 3, 5, 6, 9, 10, 11, 12) present in teas,

four flavan-3-o0ls having a gallate moiety bonded via an ester
linkage (compounds 3, 6, 10, 12) showed lipase inhibitory
activity. Especially, (-)-epigallocatechin 3-O-gallate (EGCG:
6) most abundantly found in tea leaves showed the strongest
activity among these catechins. (-)-Epigallocatechin 3,5-di-

O-gallate (7) having an additional gallate molecule attached



()-epigallocatechin 3-0-gallate (6) 0.349 (-).cpigallocatechin
3,5-di-Ogallate (7) 0.098 (-)-epigallocatechin 3.0p -counaroate (8) 0.885
(+)-catechin (9) >20 (-)-catechin 3-0-gallate (10) O 543 (+)-gallocatechin
(11) >20 (-)-gallocatechin 3-0-gallate (12) 0.437 (-)-gallocatechin
3,5-di-Ogallate (13) 0.213 8-C—ascorbﬁ1(_) epi gal | ocatechin (14) 0.646

8- C-ascorbyl (-)-epigall ocatechin 3.0-gallate (15) 0.791 [0029] Anong mmj or

CateCh'nStGSEG@Eeﬁﬂbﬂédcﬁﬁr8&@90@%99abbﬁtcgnﬁo%ﬁﬁﬁszh1§he§ tBand thh® okl
12) present in teas, four flavan-3-ols having a gallaté noiety bonded via an

ester |ipkege éﬁarrgammd&asecﬁmle,, 513} -ohgardaltepda8)i RARAINGOEYY activity.
Especially, (-)-epigallocatechin 3-0-gallate (EGCG 6) nost abundantly
found in nadikdéanad ghodeadet heletudrgastachetdi tot | -adrgag lokatechdanechi ns.
(-)-Epigallocatechin 3,5-di- O-gallate (7) having an additional gallate

nol ecul e 3tPaghddate (GEGEGCLE)skbewddapnaectivigyabbout3tyicenbdghiegher than
that of EGCG and gallocatechin 3,5-di-Ogallate (13) having an additional
gal | at e nbhanuthaft pfcREG -t oCompoynAsobavanli no gadlgiel greupGia theirshowed
an activity_about tw ce hlgher t han that of GCG Conpounds haV|n%o

gal | ate gMme&pchhet ABFR afpladorategbanadid+pokasbeni Algrgendnhdhdkorivpase
inhibitory activity _and the act|V|tﬁ€increased wi th the nunber of aﬂllate

groups, déﬁﬁﬁg%thFHQ tRhet ackdvhtgsdncregred yithatdegrympern ot galdaitecul e

is required for producin tivi
9 groups,p emonstgaggng thgt the presence of a gallate group in

the molecule is required for producing activity.



- 15 - CLAIMS [1] A lipase inhibitor containing at |east one of flavan-3 ol
mononers represented by the fornmulae [Fornula 1] RR Rt (HH OR= OHHO O/ |
ON HRs HO&H or HOO OHO OH 1110”4 OR, RROOR's ."ORgq H wherein R1
and R3 independently represent Hor OH R2 represents H Rd represents H,

G 3MeG or p-cou, R6 represents Hor.GgRe' and R ' independently represent
Hor G Rd" represents Hor C. and G 3MeG and p-cou respectively

represent the groups of the formul ae, ctkeugula 2] O G OH 3MeG 0 4, uN OH
p.Cou: / ~\ OH HOHO or acylates thereof, [2] The lipase inhibitor of
claim1 wherein the flavan-3-ol nononmer or acylate thereof is selected from
the group consisting of, (-)-epiaselechin 3-0-gallate, (-)-epicatechin
3-0-gall atr] (a)rypasataiivt thd-dditdimiddt daddsti @ne of £lavan-3-

~ 0l monomere represented by the formula:
[Formula 1]

R| H'

@(‘m’ iI
H O Py HO. O oK
Ph or
‘OR, : OR',

RsO OR'y

wherein R; and Ry independently represent H or OH, R,
represents H, R represents H, G, 3MeG or p-cou, R; represents
H or G, R,' and Rs' independently represent H or G, R("
represents H or G, and G, 3MeG and p-cou respeotively
represaeant the groups of the formulae: |
[Formula 2]

OH

OMe
! G
© ° OH 6

H

or acylates thereof,

[2] The lipase inhibitor of olaim 1 wherein the flavan-3-ol
monomer or acylate thereof is selected from the group
consisting of:

(-)-eplafzelechin 3-O-gallate,

(-)-epicatechin 3-0-gallate,

(=)=epicatechin 3-0-(3'-0O-methyl-gallate),

(=)=epigallocatechin 3-0-gallate,



epi gal | ocatechin 3-0-gallate, - 16 - (-)-epigallocatechin

di-Ogallate, (-)-epigallocatechin 3-0O p-coumaroate, (-)-catechin
gallate, (-)-gallocatechin 3-0-gallate, gallocatechin

di-Ogallate, 8-C-ascorbyl-(-)-epigallocatechin, and

ascorbyl -(-)-epigall ocatechin 3-0-gald ate. [3] The |ipase inhibitor of
|l aim 2 wherein the acylate of the flavan-3-ol nononer is epigallocatechin
3,5-di-C)gahLabggalhgbaAeEggﬂ ar, shayenagala@rkai ning the |ipase inhibitor of
any one of claims 1 to 3. [5] The food or beverage of claim4, which is

sel ected fr9reptibalgbeafechiai St-ORY-ebumagodiienks, soft drinks and heal th
foods. [6] A pharnmaceutical conposition containing the lipase inhibitor of
any one of -¢leatechino330-gé[Llale,phar maceuti cal conposition of claim®6 for

i nhibitin absorption of dietary fats.
%-)-gallocatechin 3-0O-gallate,

(-)-
3, 5-
3- 0-
3, 5-
8-C
c

gallocatechin 3,5-di-O-gallate,
8-C-ascorbyl-(-)-epigallocatechin, and
8-C-ascorbyl-(-)-epigallocatechin 3-O-gallate.

[3] The lipase inhibitor of claim 2 wherein the acylate of
the flavan-3-o0l monomer is epigallocatechin 3,5-di-O-gallate.
[4] A food or beverage containing the lipase inhibitor of
any one of claims 1 to 3.

[5] The food or beverage of claim 4, which is selected from
the group consisting of tea drinks, soft drinks and health
foods.

[6] A pharmaceutical composition containing the lipase
inhibitor of any one of claims 1 to 3.

[7] The pharmaceutical composition of claim 6 for inhibiting

absorption of dietary fats.





