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

I nvention provides |lipase inhibitors containing proanthocyanidins derived
fromteas. 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~- ANutrition Survey reports that the
fat energy ratio exceeds the proper_level of 25% despite of the energy

i ntake decreasing year by year antPFREFISBTI8NGO percent of the 60 and

ol der popul ation has high trigl l.de_|] hi gh chol esterol |evels
(Mnistry of Health, Labor and V%f?é#g ByﬁgﬁiiﬂggAn overview of the results
of the 1999 National Nutrition Survey. Japanese Journal of dinica
Nutrition 2001; 98(5): 577-588). [0003] (vesity is one of the nost
i”porta”FTEbﬁﬁféEE b@E¥BDdern society, and nmainly caused by excessive

consunpt it cessive consunption of fats is known to induce not
onl'y obestwobﬁty al sorpbestéyere Sorvéh 0o 0pEbl 1888 $YF8s8S1nAliBReLES,

hyperl i pem a, pertension and arteriosclerosis. An appetite suppressant
Mazi ndol (&dnt&ihhfgOpryaftHecrniayad Geriveli grefeseh%.i n Japan, but it was
reported to have adverse side effects such as dry nouth, constipation,
stomach BAGKGROUND ARU nausea/vomting (Cinical Evaluation 1985; 13(2):
419-459; dinical Evaluation 1985; 13(2): 461-515). CQutside Japan, a

comer ci a[0@02yai | abl Endregehbryeaps pvintiake 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
populat;on 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).

Outside Japan, a commercially available drug for improving



obesity is Xenical (r), which functions to suppress intestinal fat
absarption by |lipase inhibitory activity, but it is not always safe because
it was also reported to have adverse side effects such as fatty stools,

i ncreased stool frequency, |oose stools, diarrhea and abdom nal pain
(Lancet 1998; 352: 67-172). [0004] An-efXfective neans to prevent obesity is
to reduce caloric intake by dietary restrictions, but they should be
super vi sedbasidy espNerdnead® nuihich ofusetDoss oto agdpptess intéenifaificult
to followthemin daily life. Thus, a safe and healthful way to inhibit the
absor pti ofadf aliserptiomtby Byipade drduibitanyl ast ivigractbhutalitands vsxf ul
approach to the treatment of obesity and rel ated diseases or health
enhancene@LWayF0FALeabaGRISq His Wk idhksukePartathitohave afesrsg \affle t o

t he devel opnent of foods for specified health use with oven safety and
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docosahexaFeint AFfd At PWIfiRd dHexnifd Hailg I1sLfeEl C.Thhs, 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

olls, etc.



(0006] Attention is also recently being given to plant- derived materials
having |lipase inhibitory activity, and especially various pol yphenols
‘having lipase inhibitory activity have been reported, such as plant

bar k- derived tannin (Japanese Patent Publication Sho 60-11912); tannins and
f1 avonoi ds and gl ycosi des thereof contai$ed in a | egune Cassia nomame

(Japanese Paé t Layi qu Hej 8-259557%; ffod roducts for inhibiting
lipid absb?® g n contgﬁﬁ? 5P°%p+ﬁa?}5%a¥% ertlgaPeiee ghuerpreaPLeREn
| late k ' ' dients.,i . J Pat Layi
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Fon ool ot Eaka Tty vapTbul BBLhine By ey T3 1 3Beke, Thit B15859)°F Jones
and [ 1 avogot #v{ ¢ 9PRRGE Coe Bl £8bok FYENIsEBRNaLE 1§ﬁgé82ﬁ<:i8§%gg§ay'esaﬁ%c

acids (galli acid) (Japanese Patent Laying e | triterpene

conpounds( aaaflese Veht¥Re PEBLEEAtLJAPSRESE0PRI §Db ) LayhAfifBCAngHel
9-40689); anti-obesity agents containing procyanidin from tamarind as an

active | ngIgEdRGLdSJapangsgchsiess thyrser Pentatikeddin9a088yumascusklaas

| i pase inhibitory effects of grape seed extracts (Nutrition 2003; 19(10):
876-879) ;noémaase( JapanbséoPyteht ecagingdopehni Hebesi 259867 ¢t Sobd rats of
Sal aci a-derived pol yphenols (J. Nutr. 2002; 132: 1819-1824); and

anti - obesptgde¢tecferoinbbbbhingedipidrabserphionceofitaining. Ches. 1999;
23: 98-105). (0007] However, plant-derived |lipase inhibitors so far
report ed epigablpcabeckinrgahdateuandcephcatechincgalkdatevknownf agn extract

of a plant was effective, for exanple, it would 4
major ingredients in green tea (Japanese Patent Laying Open

Hei 3-228664); lipase inhibitors comprising agqueous 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 Heli 7-61927); hydroxybenzoic acids (gallic
acid) (Japanese Patent Laying Open Hei 1-102022); triterpene
compounds and derivatives thereof (Japanese Patent Laying Open
Hei 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

if an extract of a plant was effective, for example, it would



be difficult to stably maintain |ipase inhibitory activity unless the
amount of the active ingredient contained init is specified because it is
natural ly derived. Morreover, inhibitors derived fromtasteless plants have
t he di sadvantage that they affect flavor when they are used as foods or
beverages. For exanple, there are severaf reports showing the effect of

oolong tea in inprovin profiles by  denonstrating a significant
decrease Pf BFSSHCPFFgg9C§FPHéY Wé?@Féi&fﬂéPaéﬁlhRPﬁQiIQSU e NltY
comer ci al | avalgable oolong tb g for 6 .weeks (Journa
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the Japanfﬁstseﬁéft xfféctofnabeel whidh' 'thlagnaia%sea%;) £obd 59% Thus,

beneficial effects have been observed by drinking plenty of oolong tea,

but it iSbé{,éfagegt t PogoBkhipeel, OtHBr80akE davk¥ahi Bpokits $hERM¥g the
concentrated oolong tea was provided, it would not be suitable as a

practical efEe8t b£ca0sengl tahr oAgimprbvehgesspaat progeney apd hi gh caffeine
content. Patent documents 1. Japanese Patent Publication Sho 60-11912 2.
Japanese @amenstraying &pshghitfiB8afib’988credselapabdsedParaentliyceytide Open He
3-228664 4. Japanese Patent Laying Open Hei 3-219872 5. Japanese Patent
Layi ng Opdevelks F£tep2drinking 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 oolong tea in subjects showing high
blood triglyceride levels (Journal of the Japanese Society of
Clinical Nutrition 1998; 20(1): 83-90). Thus, beneficial
effects have been observed by drinking plenty of oolong tea,
but it is difficult to continue to do so in daily life. 1If
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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PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0008] The present invention focuses
on ingredients contained in highly tasty teas and provides |ipase
~inhibitors containing at |east one of proanthocyanidins derived fromteas.

[ 0009] The present invention also provides highly tasty foods and beverages
containing said |ipase inhibitors for -réducing blood triglycerides and for

enhanci ng health. [0010] The present invention also provides pharmaceuti cal
conpositiBB§Ehgﬁﬂﬁﬁﬂﬂﬁg_ﬂﬁLﬂﬂﬁﬁﬁﬁiﬁﬂinhibitors for inhibiting absorption of
dietary fats to prevent an |ncrease i n._bl ood trlglycerldes MEANS FOR
SOLVI NG PRReBERM| B 1BE RQLYEDR BXTHE, INYENTLEN: he above probl ens, we found

t ea- der!v g redi ents |nh|b|t ancreatic |li ase essenélal for fat
abforﬁtloF Qﬁg evaluh %d?fﬁﬁeP#pgggenF%ﬂ?b#Eﬁ?z ﬁc??v????ﬁ 168FFous
bopat al | sonteEaRtnth BishEy. ARTYnEeEE AhAoPEoRReE Ei@és‘éfﬁaﬁﬁ?%ﬁse
| nhi bi tory, 39%13&5 akogégktw%B% %HB%?ﬂp&ﬁYAnﬂﬁ¥ﬁ {Uéé”f&éﬁ 1085

present 1 nvention aracteri Z ey con east one of

&Ofngﬁolc@pé;ﬂs / Op{ﬁ%iaﬁgg?ﬂg mseﬁewy'alsz prL*QQ&% ngﬁg" gg R R?

OH OH / C%bghkzaﬁdcbbverages containing said lipase inhibitors for

reducing blood triglycerides and for enhancing health.

[0010] 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

[0011] 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 proanthocyanidins, especially
proanthocyanidins having a gallate group have strong lipase
inhibitory activity.

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

least one of proanthocyanidins represented by the formula:



HOO OHHO/ O\ OHHO/ O UOH OH'OR \ "ORB\ OH HOH OH OH OH
OH "OGGHOOI HOH OH I "HOHOOH OHO OHGO 0 HO HO GG HO
‘OH or OH [0014] wherein Rl and R2 independently represent H or OH,

and R4 independently represent Hor a galloyl group. [0015] The gal
group G has the structural formula: [©6016} [Forrmula 2] OH OH OH |
Proant hocyani di ns of the present invention can be extracted/purified from
nat ural nmh0€ABdl s [EFezmuda ddmmercially available green tea, black tea and
oolong tea by the process described tn Chem Pharm Bull. 1983; 31(11):

3906- 3914, 1983 or?th§p1 Pharm Bull? 1R89; 37(1): 77-?5mmfor exanple. 8 -

H W W
on 0 o_. oH HO o.. oH
Ro ~Son Re - “OH
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HO' OH
or OH

[0014] wherein R; and R, independently represent H or OH,

and R; and R; independently represent H or a galloyl group.

[0015] The galloyl group G has the structural formula:
[001l6] [Formula 2]
OH
——9 OH
o]
OH
[0017] Proanthocyanidins of the present invention can be

extracted/purified from natural materials such as commercially
available green tea, black tea and oolong tea by the process
described in Chem. Pharm. Bull. 1983; 31(11): 3906-3914, 1983

or Chem. Pharm. Bull. 1989; 37(1): 77-85, for example.



Li pase inhi bitors Proanthocyani dins of the present invention can be used

al one as lipase inhibitors wthout including other conponents, or can be
‘used as lipase inhibitors in conbination with solvents or solid carriers.
The solvents or carriers are preferably those capable of being safely used
as foods or nmedicines in terns of the  u&es for foods and beverages and/ or
medi ci nes_as descri bed bel ow. Lipase inhibitors of the present invention
have variblR2SLeLPRIRELOTS oy herinental and research purposes or uses as

[ [ di . f . and digci f ' | ati f
et ve 1n01eS! g nSSadity 806 SELELTESLLOL PLEYSRLLRY aceUy fLig" ©
nhi bi tor gy o the PISSENts RNEIELPD DRKRoA: S1AATGas hONEPRLE! XofbbaCh ggal NSt

| pases, eSspecla Iy ahcreall C | pase. e ltnnprtory activity  can e

assayed byythgn ed h@QedSQECiibﬁéé!}{nﬂfﬁfEBPEdiﬁ” Igrgam%ei&n Fepds and

beverages containing lipase 1hhibitors Lipase in I'tors contal ning

proant hocygiwehts 6F §6EidPELELNersNVerhéO08otR8nPs 8FdedraseAst L¥E
ingredients for inhibiting |ipase to foods and beverages to prevent an
undesi r abprefecilebpethosd| capablé gbFcreingssasebgi ased ¥kt Boodst ake of
dietary fats and/or reduce increased blood triglycerides. Preferred
exanpl es médfoimss aiml bewmes agfsthe nusesefdhofeodsnandebevaragdsai aydpasi s
such as green tea, barley tea, oolong tea, black tea, coffee, isotonic
drink, dnédkéimesoaerdesentbednbslownd Hipaseniyshibibbeveroft hkef oods and
beverages may be those commonly consunmed such as soft drinks, cocktails,
beer, whiBkesenyinventtonphavesvanioues wses 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
lipase. The ihhibitory activity can be assayed by the method
specifically described in Example 1.

Foods and beverages containing lipase inhibitors

Lipase inhibitors containing proanthocyanidins of the
present invention can be added as active ingredients for
inhibiting lipase to foods and beverages to prevent an
undesirable increase in blood triglycerides associated with
intake of dietary fats and/or reduce increased blood
triglycerides. Preferred examples of foods and beverages
include those consumed on a daily basis such as green tea,
barley tea, oolong tea, black tea, 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 suppl enments. [0018] Lipase inhibitors of the present invention are
added to foods and beverages in an anount corresponding to an intake of
proant hocyanidins of 0.1 ng to 10 g per %eal. However, there is no
substantial upper limt on the anount of proanthocyanidins of the present

i nvent i onsaka: eapspBlnddeddressipnggs HAavpredr agee.bpragessedefoads.deri ved
fromfoods and therefore very safe. Medicines containing |ipase inhibitors
Li pase |nﬁPBV?B%QnEBnfﬁPﬁFmgrSFeﬁﬁtﬁ@@?&ml8Pﬁ§°éﬁt?ﬁe f5PE8eRfTeARveNt i on can
al so be used as active |nared lents of druas for |nh|b|t|ng absorption of

dietary fﬁ?§e§nddﬁFE¥eHFP YyetsmaPEALEByELPHS aRAUFHBRLEREPESincr ease of
i nkabl e pYERLy ¢ orklPEaE) LEELBLERRATRE LASRFRRENE s RRERRISHCRES: (S ana™
hard cand SaedTFgoﬁg?H%baﬁé ﬁgg@g?@g%egﬁ Lhe 8ﬁ8§eg%rkg¥ ghdgﬂp'%o ap M0 tO

10 g per dose prese 'nven re Sa aken
even for r ghesSaf et ¥40% 4! hBa LRkt Or
|ngred|en?2£3$ eggfgegaheﬁg§§§ggh gbtgfeg gvé gﬁ %6 gaPFy EggFé to prevent

or correcfioRbest! ytRara hbfﬁét!thtEﬁkihﬁduﬂﬁéﬁaiimiEFgﬁc{hQFaEHEnkNXENT|CN
[0020] The present invention can provid ly tasty foods and beverages

cont ai ni NgréahtR8&PanNBifkt 8 itAe! peeBEndt 1n’v§ﬁ§§.oﬁn‘2hﬁft pafapehaawneaai di ns
derived fromtea | eaves for 10
to foods and beverages because they are derived from foods and
therefore very safe.

Medicines containing lipase inhibitors

Lipase inhibitors containing proanthocyanidins of the
present invention can also be used as active ingredients of
drugs for inhibiting absorption of dietary fats and preventing
and/or reducing an undesirable increase of blood triglycerides.
Preferred drugs are those orally administered, such as
drinkable preparations, tablets, capsules, granules, powders,
candies and hard candies. The amount of compounds of the
present invention is 0.1 mg to 10 g per dose.

[0019] 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

[0020] The present invention can provide highly tasty
foods and beverages containing a lipase inhibitor including at

least one of proanthocyanidins derived from tea leaves for



reducing triglycerides and for enhancing health w thout conprom sing
flavor. Beverages enriched with tea-derived active ingredients are very
~significant because the inhibitor should desirably be taken with neals in
order to inhibit absorption of dietary fats. Especially, the present

I nvention nade it possible to devel op tigas- capabl e of reducing
triglycerides by enriching themw th these ingredients. BRI EF EXPLANATI ON OF
THE DRAW NeSutffiglirEggycerideboandt ferckahhaealingt healltthakwifteomt! ae of the
conmpounds evaluated for lipase inhibitory activity in Exanple 2. EXAVPLES

[ 0022] Exeopbremisihgpfidevowhi bBeveyagesi enrjichedayithl tpasdeadiviedi ty assay
was perfornmed by using the oleate ester of fluorescent

4- et hyl uabtivef éngnedigntsOpresverysshgnifiicant bhessuse the finhdbdsoence of
4- et hyl unbel | i ferone roduced_ by reaction. [0023] The buffer used for the
assay masSESU#WI¢PF§rﬂE£Y bpHteken wakhamgnrh§ iBooENERate, inhibpifm cacCl2.
The enzyne, assa perfornmed using a 0.1 Msolution of the substrate

4- MJO (Si ana?rpﬁxmefdfimﬁeanf%so |ﬁSBSPaaEB&Vf-thSnBr&S%Gl dRveRtdoen
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[0021] Figure 1 shows the chemical structural formulae of

the compounds evaluated for lipase inhibitory activity in
Example 2.
EXAMPLES

[0022] Examples 1l: Lipase inhibitory activity assay

A lipase activity assay was performed by using the
oleate ester of fluorescent 4-methylumbelliferone (4-MUO) as a
substrate to measure the fluorescence of 4-methylumbelliferone
produced by reaction.

[0023] The buffer used for the assay was 13 mM Tris-HCl
(pH 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.

[0024] An enzymatic reaction was started by adding 25 pul
of the lipase/buffer solution after 50 pl of the 4-MUO/buffer
solution and 25 pl 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 | of a 0.1 Mcitrate buffer (pH 4.2) and
the fluorescence of 4-methylunbelliferone produced by the reaction
‘(excitation 355 nm enission 460 nn) was measured using a fluorescence

pl ate reader (Fluoroskan Asent CF from Labsystens). [0025] The inhibitory
activity of each test sanple was deternilhed as 1 C50(pM, i.e. the anmount of
the sanple giving 50%inhibition of the activity of the control (distilled
wat er) . TeeacxanplmasCmep@bdc@upa@ﬂdagcawechﬂno&Sh,Oeaimamdmhbme(l),

gal | ocat echin ( al l ocatechin (3), catechin gallate (6), I cat echin
gal l ate (Ppffgx |(@Eslat4e3ﬂ| ﬁmga[tfn&t @1P9)resé’ﬁ9°ee}9|fgél F@G&lﬁfééﬁlhﬁldd-l egone( 4)
wer e purchased from Wako Pure cal Industrles Ltd. [0026]
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d bed in the faol ti Chem Pharm_ Byl 83 3
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| eaves we t C etone, after which acetone was renoved and
t he extrég %asﬁs% & ﬁ%%ggggégﬁgted with ethyl acetate. The ethyl acetate

| ayer waspHpaghi onat ee'hw LHniBiebry"BERA0SLy 88%aRhCkANE dangiahadex LH 20

(PharnBC|a) and then eac ractioh was a ai on
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activity ebgcahngbirsoandsrdither actilergobf( Rhearbhegvani(dikt)yilhaad
water).

Test samples

Control compounds catechin (5), epicatechin (1),
gallocatechin (7), epigallocatechin (3), catechin gallate (6),
epicatechin gallate (2), gallocatechin gallate (8), and
epligallocatechin gallate (4) were purchased from Wako Pure
Chemical Industries, LtAd.

[0026] Proanthocyanidins of the present invention were
obtained by the process described in the following articles:
Chem. Pharm. Bull. 1983; 31(11): 3906-3914; Chem. Pharm. Bull.
1989; 37(1): 77-85. Briefly, oolong tea leaves were extracted
with 80% acetone, after which acetone was removed and the
extract was solvent-fractionated with ethyl acetate. The
ethyl acetate layer was fractionated with wéter, methanol, 50%
acetone on Sephadex LH-20 (Pharmacia), and then each fraction
was adsorbed to Diaion HP-20 (Mitsubishi Kasei Corp.) and
eluted with a water-methanol system, and purified again on
Sephadex LH-20 (Pharmacia).

Example 2: Lipase inhibitory activity of catechins and dimers

thereof (proanthocyanidins)



Cat echi ns (nmonomers) and proant hocyani di ns produced by polynerization of
catechins known as nmmj or polyphenols in teas were assayed for |ipase
“inhibitory activity according to the nethod of Exanple 1. The results are
shown in Table 1. The chem cal structural fornulae of the conpounds

subj ected to evaluation are shown inFildure 1. Anpng naj or catechins (8
catechi ns) present flavan- 3-ol.s havin ate nnletgdbonded Vi a

an esfﬁr I|nkﬁg%agﬁégkégafﬁgggm?ﬁﬁib??ﬁrProﬁ?F393¥8ni%§B§cPEPpyz
SFr onges  PALTTerHAEHBhco rrathen PHCARBR e HRdes o REBREROIE 1h Beas
proant ho NéPédéQ§a¥éH°§8rhfibggeEtﬁﬁ}ﬁ@ESFYQBBEEv%QXhQEEBﬁﬁEBBCEHr@he

especially dimers tontalnin her "I i pase

'nh'b'torﬁe@ﬁ$&VbEYE£Qﬁ leEgCG PRE §€sui§s aLQOQﬁLwBTﬁﬁlﬁaﬂheTibleTﬂe Li pase
inhibitory activity of tea-derived polyphenols Pol yphenols 1C50 (pll)

Fl avan- 3- ghém{ ca1 est eateahan f&mazae%f(theeebﬁ?baﬁasnsabgeaelahafts (2)
0.271 (-)-epigallocatechin (3) >20.4 -)-epigall ocatechin 3-0-gallate (4)

0.284 (+¢va&bb&EDON fb¢ 3ROWn {n) FiQhﬁéh!ln 3aflofigl hayer(Eat8cBifs (8

(+)-gallocatechin (7) >163 (-)-gallocatechin 3-O-gallate (8) 0.349

Procyani dcasechins) present in teas, flavan-3-ols having a gallate
moiety bonded via an ester linkage showed lipase inhibitory
activity. Especially, epigallocatechin gallate (EGCG)
abundantly found in teas showed the strongest activity among
the major catechins.
[0027] Among proanthocyanidins, those having a gallate
group in their structure, especially dimers containing an EGCG

unit were shown to have higher lipase inhibitory activity than

EGCG per se.



procyanidin B-2 (9) 7.958 procyanidin B-3 (10) 2.941 prodel phinidin A-2
-0-gallate (11) 0.171 prodelphinidin B-2 (12) 2.951 prodel phinidin B-2
late (13) 1.969 prodelphinidin B-2 3,3 -di-Ogallate (14) 0.107
prodel phinidin B-4 (15) 6.230 prodelphinidin B-4 3'-0-gallate (16) 0.223
prodel phinidin B-5 3,3 -di-Ogallate (128 6. 558 (-)-epicatechin (4p-8)
(-)-epigallocatechin 3-0-gallate (18) 0.147 (-)-epicatechin 3-0-gallate

- O gal

(40-8) (- EOQMQa[T@bheel;hl n 3-0-gallate (19) 0.846
(4p-8) (-1, :

3-0-gal |

(4a-8) (-)-epi aal | ocat echi n(ZPPIYP*FemPPZ
( ) - epi gdﬂb\mﬁﬂi-eishl n 3-0-gal | at e (23) 0. 174

(-)-epi ca(t.)ag};;b;{eg@,{lm 862 [0029] It was shown fromthe abovesgjgsults that

(+)-catechin (4a 8)

(-)-epigal | ocatechin
I( ) - epl gal | ocat echi n

(+)-gal | ocat echin (4a-8)

di mers gté ClhVity also exist in teas in additign,to the
maj or cat ect'%f"g‘aw(giglI¥3 % Iﬁ%e éz; 14 - CLAIMS [1] A lipase inhihr 1

cont ai ni n(g) ~gpigqligeat of proant hocyani di ns represented by tf?@ *f‘or mul a:
[For mul a (I]-eﬂgﬂpcmf@—ﬂ'ﬁﬁgallal@ ,. 6/-OHHO Pa, It(OH HO O |

R= OH OH @HchlecKir(S)H _ OH

@284" pg3 RZ COH
>690

(-)-catechin 3-O-gallate (6) 0.846
(+)-gallocatechin (7) >163
(-)-gallocatechin 3-O-gallate (8) 0.349
Procyanidins

procyanidin B-2 (9) 7.958
procyanidin B-3 (10) 2.941
prodelphinidin A-2 3'-O—gallate (11) 0.171
prodelphinidin B-2 (12) 2.951
prodelphinidin B-2 3'-O-gallate (13) 1.969
prodelphinidin B~2 3,3'-di-O-gallate (14) 0.107
prodelphinidin B-4 (15) 6.230
prodelphinidin B-4 3'-O—gallate (16) 0.223
prodelphinidin B-5 3,3'-di-O~-gallate (17) 0.558
(-)-epicatechin (4B-8) (-)-epigallocatechin 3-O-gallate (18) 0.147
(-)-epicatechin 3-O-gallate (48-8) (-)-epigallocatechin 3—O-gallate (19) 0.846
(-)-epigallocatechin (48-8) (-)—epicatechin 3-O-gallate (20) 0913
(-)-epigallocatechin 3—O—gallate (48-8) (-)-epicatechin 3-O—gallate (21) 0.612
(+)-catechin (40-8) (-)-epigallocatechin (22) 7.912
(+)-catechin (4a—8) (-)-epigallocatechin 3-O-gallate (23) 0.174
(+)-gallocatechin (40-8) (—)~epicatechin (24) 2.862
[0029] It was shown from the above results that dimers

having very high activity also exist in teas in addition to

the major catechins (8 catechins).



HOO.ol HHOOOHHOOCOH "OR4 "ORR \ HOHOHOH OH OHOHHOO @ |
OH OH""'OG HOO ;off HOH "OHOHOOH OHO OHG 0 HOHOOGHOCcC I OH
"OH or OH wherein R1L and R2 independently represents Hor OH and R3 and R4
i ndependently represent H or a galloyl group. [2] The lipase inhibitor of
claim1l wherein the proanthocyanidin isjgelected fromthe group consisting
of :  procyanidin B-2, procyanidin B-3, prodel phinidin A-2 3'-Ogallate,
prodel phinidin B-2, prodel phinidin B-@L8tmM$& gallate, 15 - prodel phinidin
B-2 3,3 -di-Ogallate, prodelphinidin B-4, prodelphinidin B-4 3 -0Ogallate,
prodel phinidin B-5 3,3 -di-Ogallate,

[1] A lipase inhibitor containing at least one of

proanthocyanidins represented by the formula:

[Formula 1]

wherein R; and R, independently represents H or OH, and R3; and
R, independently represent H or a galloyl group.

[2] The lipase inhibitor of claim 1 wherein the
proanthocyanidin is selected from the group consisting of:
procyanidin B-2,

procyanidin B-3,

prodelphinidin A-2 3'-O-gallate,

prodelphinidin B-2,

prodelphinidin B-2 3'-O-gallate,



(-)-epicatechin(43-8)(-)-epigallocatechin 3-0-gallate, (-)-epicatechin

3-Ogallate(4(3-8)(-)-epigallocatechin 3-0-gallate,

- (-)-epigallocatechin(4j3-8)(-)-epicatechin 3-0-gallate,
(-)-epigallocatechin 3-C>ga|Iate(4p-8)(-%-epicatechin 3-0-gall ate,

(+)-catechin(4a-8)(-)-epigalIocatechiﬁ,1 -

(+)-catechin 4--$§ - ):enl I%o atechin 3-?- allate, and

(+)-gaH(ﬁ£ﬂéﬁ§% 5&§%Bf%€?e { aigiﬂ¢h9al %?eA f ood or beverage contai ni ng
the lipa | a1y b cjaiml or 2. [4] The food or beverage of claimS3,
mhichi:;ﬁkgégﬁéﬁﬁég%éﬁ H%’group consisting of tea drinks, soft drinks and
heal th f0q0fe1dpinfaPhag MRCRULH CGL1 £LPPOSI tion containing the |ipase

inhibitor of claim1 or 2. [6] The pharnaceutical conposition of claim5 for
i nhi bi ti RGro PSR O] @ 08-4li £18ryaf abSgaliate,
(-)-epicatechin(4p-8)(-)-epigallocatechin 3-O-gallate,
(-)-epicatechin 3-O-gallate(4f-8)(-)-epigallocatechin
3-0O-gallate,
(-)-epigallocatechin(4f-8)(-)-epicatechin 3-O-gallate,
(-)-epigallocatechin 3-O-gallate(4p-8)(-)-epicatechin
3-O-gallate,
(+)-catechin(4a-8)(-)-epigallocatechin,
(+)-catechin(40-8)(-)-epigallocatechin 3-O-gallate, and
(+)-gallocatechin(4a-8)(-)-epicatechin.
[31] A food or beverage containing the lipase inhibitor of
claim 1 or 2.
[4] The food or beverage of claim 3, which is selected from
the group consisting of tea drinks, soft drinks and health
foods.
[5] A pharmaceutical composition containing the lipase
inhibitor of claim 1 or 2.
[6] The pharmaceutical composition of claim 5 for inhibiting

absorption of dietary fats.





