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TECHNI CAL FI ELD [0001] This invention provides, a novel polyphenol

extracted fromoolong tea having lipase inhibitory activity, a process for
its preparation, and foods and/or beverages and pharnmaceutical conpositions
contai ni ng the pol yphenol. BACKGROUND_-ART _[0002] Wth the recent tendency
toward westerni zed eating habits in Japan, intake of high fat diet
continues to increase. According gpreIMaida@iady Nutrition Survey in Japan
(1999) anong people over 60, it is reported that although their energy

i ntake is decr eaNOVGLECOMPOYNM HAMING INMIBITORYY EFFEOTO OM CEPASH he
reasonabl e proportion of 25% and 50 to 60% of those people are recognized

t o have hm@EcHNIOALY ®pEIde and chol esterol values [A Sunmary of 1999
National Nutrition Survey in Japan by The Mnistry of Health, Labor and

Vel fare, [Roodfjo Ei yihi(sCliinvereliontprdviodes 200 hiow8 Polyphlere®B] . [ 0003]

hesity is one of the nost severe diseases in present day society, caused

by excessiextraatteidntfariom okHengexumes iareifqitl ipdsk el mailsieomptacmiyitopesity,

but also contracting disorders such as diabetes, hyperlipidem a,

hypert ensipoocass fioredites gremsiatidm, Japhrfoddziandhier Yewgprajes eahd

trademark) as an anorectic drug is only one therapeutic drug with offici al

approval m@mnmagguugyaﬂxggmgpsitions containing the polyphenol.

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) among people over 60, it is reported that although

their energy intake is decreasing every year, their fat energy

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

of those people are recognized to have high triglyceride and

cholesterol values [A Summary of 1999 National Nutrition

Survey in Japan by The Ministry of Health, Labor and Welfare,

Rinsho Eiyo (Clinical nutrition) 2001; 98(5): 577-588].

(, [0003] Obesity is one of the most severe diseases in
present day society, caused by excessive fat intake. The
excessive fat intake causes not only obesity, but also
contracting disorders 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



However, this drug is reported to have side effects such as excessive
thirst (nouth dryness), constipation, epigastric distress, nausea and
vom ting [Rinsyo Hyouka (Cinical -2- evaluation), 1985; 13(2): 419-459,
Clinical evaluation, 1985; 13(2): 461-515]. In overseas, Xeni cal
(registered trademark) as a l|ipase inhilgtor which suppresses fat
absorption in the gastrointestinal tract, is on market as an obesity

treat ment evilugatidwpyer9ss hiB30z)g 459459, rephiicdl tovanyet sonle 1e85ct s
such as fatty stool, increased stool frequency, soft stool, diarrhea and

st omachaches (2Zherad D+ %15 Usi nNpn tdwerskay, XenSedPbt ( PGl steoad att&demark )
concerns about safety (The Lancet 1998; 352:67-172) . [0004] To prevent
obesity, ids i laadd apsoitsi tor reitilicie s$inspressas i fat ndbserpyicwninothée ng
diet. However, it requires careful guidance on nutrition nmaking it
difficult dastraicitestinal deragt ] i f2. ol market eas i ani dbéshyy t teeabtmenpt i on
of dietary lipids in the body in a safe and healthy manner is practical
and usefuldrfug. t rkewencen, ofhibedity bedalsd areportéd ctsesawadsidepr onoti ng
health. [0005] Wth these facts in mnd, the devel opment of a "food for
speci fi ed dffdcts usuch ahitatty stdelt olncreasedi stepebvErequenty, esoEtti ve
in treating humans is attracting a lot of attention. Food materials which
i nhi bit iriaxke dtaxehem and | gtomachaehef t cPherefere. syshnasthis giowygn
protein deconposition product that suppresses fat absorption by
is sometimes accompanied by concerns about safety (Thé 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 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 treatment of obesity and related
diseases and in promoting health.
[0005] With these facts in mind, the development of a "“food
for specified health uses” which is safe to use and is proven
( to be effective in treating humans is attracting a lot of
attention. Food materials which inhibit increase of serum
triglyceride after a meal, such as: a globin protein
decomposition product that suppresses fat absorption by
pancreatic lipase inhibitory activity [J. Nutr. 1988; 128: 56-
60, 1988, Nihon Eiyou Shokuryou Gakkai-shi (Journal of
Japanese society of Nutrition and Food Science) 1999; 52(2):
71-77, Kenkou Eiyou Shokuhin Kenkyu (Health food and nutrition
food Research) 2002; 5(3): 131-144]; diacylglycerol with

different digestion and absorption features'compared to



pancreatic |ipase inhibitory activity [J. Nutr. 1988; 128: 56- 60, 1988,
Ni hon Ei you Shokuryou Gakkai-shi (Journal of Japanese society of Nutrition
and Food Science) 1999; 52(2): 71-77, Kenkou Ei you Shokuhi n Kenkyu (Health
food and nutrition food Research) 2002; 5(3): 131-144]; diacylglycerol wth
di fferent digestion and absorption featunes conpared to - 3 triacylglycerol
(J. Am Coll. Nutr. 2000; 19(6): 789-796, din. Chim Acta. 2001; 11(2):

109- 117) ; taiicesapaniceand o Bcizgh. (ddRA). anct o aeiie xeeod c: ars 3 198HA)
purified fromfish oil; are on market as foods for specified health use
until nowClin0@HinOn Adtma .0t2061 :halnd 2 ) ;i gesde- I 1Th) bidircsapen va@endionacid ant s
are also attracting attention in recent years. Especially, as to the
pol yphenol(ER&i )t land phewdattexsnairy aciot i (HHA), rfurifbehplzom t&bsh nof¥ om bar k
(JP Shou 60-11912-B); tannins, flavonoids and gl ucosides thereof from
| egumi nouareplammankedsias foatdifiws Ipacit inshdreaMdkivsy YUl Haprow-
259557-A); epigall ocatechin gallate which is the main conponent in green
tea, and Q80P labsoQn itde sqrgmreésarr@ flddrase gttt il ters texpved | fromt echi n
gal late (JP Hei 3-228664-A); |ipase inhibitory agent containing water
extracts MIAREH & PEHAtt=IrHNT Fkanonn 1pFEsrert YBa¥®i a frondosa
(maitake), H zikia fusifornme, green tea, oolong tea, and others (JP He
3-219872- BsPeqididis &R 19 SR RRenR)s mitdy obipage iRhRI&eEhzoi ¢ aci ds
(gallic acid wﬁJP Hei 1-102022- A); triterpenes and_derivatives_ thereof (JP
Hei 9- 406&% ity. for example: tannin from bark (JP Shou 60-11912-B);
( tannins, flavonoids and glucosides thereof from leguminous
plant (Cassia mimosoides L.var.nomame Makino) (JP Hei 8-
259557-A); epigallocatechin gallate which is the main
component in green tea, and lipid absorption suppressing food
containing the epigallocatechin gallate (JP Hei 3-228664-17);
lipase inhibitory agent containing water extracts from green
pepper, shimeji mushrooms, pumpkin, Grifola frondosa
(maitake), Hizikia fusiforme, green tea, oolong tea, and
others (JP Hei 3-219872-A): flavons and flavonols (JP Hei 7-
61927-A): hydroxybenzoic acids (gallic acid) (JP Hei 1-102022-

A); triterpenes and derivatives thereof (JP Hei 9-40689-A) ;
and anti-obesity medicine containing procyanidin from Tamarind
as an active ingredient (JP Hei 9-291039-A) are reported.

Also, the lipase inhibitory effect of grape seed extract
(Nutrition vol.19, (10), 876-879,2003), the lipase inhibitory
effect and anti-obesity effect of polyphenol from Salacia in
rats (J. Nutr., 132, 1819-1824,2002), anti-obesity effect of
oolong tea extract in rats (Int. J. Obes., 23 98-105, 1999),

and others are known.



and anti-obesity nedicine containing procyanidin from Tamarind as an active
I .ngredient (JP Hei 9-291039-A) are reported. Also, the lipase inhibitory

ef fect of grape seed extract (Nutrition vol.19, (10). 876-879, 2003), the

| i pase inhibitory effect and anti-obesity effect of polyphenol from Sal aci a
in rats (J. Nutr., 132, 1819-1824,2002), anti-obesity effect of oolong tea
extract in rats (Int. J. Qoes., 23 98-105, 1999), and others are known. 4

[ 0007] Hove\Ry7] ' ePGidiiydr PaspdritiPitiPac 2 o ity 4Yis £REY i oned
above are not sufficiently efféctive. For 1instance, since they originate

from nat upAlantQUfeRti JIRAT Adcve Al ARIEHUFE B Heiyidersdedle, | imase
inhibitory activity when the content of the active ingredient in the plant

is not clig@tahdel0Winddrameror indt EidK nagardl dasiness f remerd! gt s
with | ess preference will raise a flavor problemwhen wused in foods and/or

bever ages.a pobenTrle maigelimi i stdylied-lipa«swyi irh i { eoty adcoDiDig t ea
are: significant decrease in blood triglyceride after drinking 1330nil/day
of comrer ehain tial o teaet foff thenvamidsi e\ dtogrdd emt Shokithey opl A3ek kid -redit
(Journal of Japanese society of Nutrition and food science) 1991; 44(4):
251- 259] ; cdrechrdryalknaohm .ni Mareaveer ofarodindnip i ttery (gentk detiygd ffarond
consecutive weeks to 102 nales and females wth sinple obesity resulted in
nor e t han plangsweiigit lesss prefer@nad wikl sudiseta Rlalver grdbbamtwhen
i mprovenent in the subjects with high blood acyl gl ycerol after taking
ool ong teaised in foods and/or beverages. For example, 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
with simple obesity resulted in more than 1 kg weight loss in
67% of the subjects and significant improvement in the
subjects with high blood acylglycerol after taking oolong tea
[Nihon Rinsho Eiyou Gakkai-shi (The Japanese Society of
( Clinical Nutrition Magazine) 1998; 20(1): 83-90). These
reports show that although drinking a large quantity of oolong
tea is recognized to be effective, it is difficult in daily
life to continue drinking such large quantities of a drink
such as oolong tea. Further, simply providing concentrated
oolong tea is not an appropriate and a practical option, due

to its strong bitterness and astringency and increased

caffeine content.
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Magazi ne) 1998; 20(1): 83-90 DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE
SOLVED BY THE | NVENTI ON [ 0008] The present invention targets particul ar
conponents _in tea that has high preference, and provides a novel

pol yphenoPISCLOSURE OF, fHE, I ng lipase inhibitory activity, and a

Foods anapBoss soh L Shen %%%Mﬁ% ;Bﬁiﬂéi Compound. ofr the
et on M0 BN AN S g o PUPPAG A
in tea that has high preference, and provides a novel
polyphenol present in oolong tea having lipase inhibitory
activity, and a process for its preparation.
[0009] The present invention further provides foods and/or
beverages containing the novel polyphenol compound of the
invention having lipase inhibitory activity, which will
suppress the absorption of dietary lipids and suppress the
rise of triglyceride in blood.
[0010] The present invention further provides a
pharmaceutical composition containing the novel polyphenol
compound of the invention having lipase inhibitory activity
which will suppress the absorption of dietary lipids and
( suppress the rise of triglyceride in blood.
MEANS FOR SOLVING PROBLEM
[0011] The inventors found that oxidative polymeriiation of
epigallocatechin-3-0-gallate with a tea leaf enzyme
(polyphenol oxidase) gives a novel dimer compound,
oolongtheanin-3’'-0-gallate of the following formula:

[0012]



rise of triglyceride in blood. [0010] The present invention further provides
a pharmaceutical conposition containing the novel polyphenol conpound of
the invention having lipase inhibitory activity which will suppress the
absorption of dietary lipids and suppress the rise of triglyceride in
bl ood. MEANS FOR SOLVI NG PROBLEM [ 0011] Phe inventors found that oxidative
pol yneri zation of _epigallocatechin-3-O-gallate wwth a tea | eaf enzyne
(pol yphendFog@dasd)! gives a novel di nmer conpound,
ool ongt heanin-3'-O-gallate of the fol lggm ng formula: [0012] 7 - [Formula 1]
OHOH 0O OHON ONOOON HO/ O gO ONONO O NOA \ HO ™

OH

OH

HO

HO

HO OH

[0013] which has a strong inhibitory effect on pancreatic
lipase, an enzyme essential for fat absorption.

Process for preparation

The compound of the present invention can be obtained by
oxidative polymerization of epigallocatechin-3-0O-gallate with
polyphenol oxidase. Starting material epigallocatechin-3-0-
gallate is a known compound which is commercially available.
Also, it can be obtained from natural materials such as dgreen
tea, black tea, and oolong tea by extraction. Polyphenol
oxidase used for oxidative polymerization can be prepared by,
for example, extraction from tealeaf according to the process
described in Example 1. However, it is not limited to enzymes

of tealeaf origin as long as it catalyzes the oxidative



[ 0013] which has a strong inhibitory effect on pancreatic |ipase, an enzyne
essential for fat absorption. Process for preparation The conpound of the
present invention can be obtained by oxidative polynerization of

epi gal | ocatechin-3-0-gallate with polyphenol oxidase. Starting

mat eri al

epi gal l ocatechin-3-O gallate is a knowngconpound which is comrercially
available. Also, it can be obtained fromnatural materials such as green

tea, bl aCbo&?ﬁerﬁQQt‘ti%O%a%%%o?&’ o%x%?agg%%%caft%'&x%e%"'o gR1dA%e sihged for

oxi dative nmerizaftion can be prepa anple extractlon from
t eal eaf ass&sﬁb@aehalhh% nbagﬁas_at@e%wéﬂd | PRYfmd { 1S not
limted to enzynes of tealeaf origin as Iong as It catalyzes t oxi dative

- 8 pO'YHEEh%@H'Q&oheﬁ%E%@&aaﬁsﬁpb§%|h@@%%%ﬁh'n 3-0-gallate into
ool ongtheanin-3' -Ogallate (OTNG. For exanple, an enzynme derived from

horseradi $908an be whedoxli@@tdlvel R 19%ledalzata oo IneERIHioH 11@N da&%‘itéd)%dts

carried out by placing a starting material (epigallocatechin-3-Ogallate),
an oxi di apy placiagaaplstariidfd) matediRal YRPpAGRIL1O0atRTh in? 320 - AU ,
buffer solution with pH 4 to 7, preferably pH5 to 6, at 20 to 40C,

pref er abl gn2bxtididn€ (for txample)oW,0;) praidrpdl ypRetholrexidase 100 am of

starting material, for exanple, 2 ng of oxidant and pol yphenol

oxi dase

obt ai ned agasous0buffelr fsodutitomawdat pihd he Useprefaraniliyv gty .5 [t@0B5] The

product obtai ned from oxidative pol ynerization
at 20 to 40°C, preferably 25 to 35°C, for 1 to 4 hours,

( preferably 3 hours. For 100 mg of starting material, for

example, 2 mg of oxidant and polyphenol oxidase obtained from

100 g of fresh tealeaf, can be used respectively.

[0015] The product obtained from oxidative polymerization

reaction may be purified by conventional methods such as

chromatography. Purified oolongtheanin-3'-0-gallate is a

"white powder, soluble in water, methanol and DMSO, and

neutral”, which is very safe. Therefore, this compound is

suitable for use in, for example, foods and/or beverages, and

pharmaceutical drugs as an active lipase inhibitory ingredient

for suppressing absorption of dietary lipids, thereby

suppressing the rise of blood triglyceride or decreasing

increased blood triglyceride.

[0016] Although oolongtheanin-3'-0O-gallate is provided as a

novel compound as a result of the above oxidative

polymerization reaction, there is a possibility that it is

present in natural materials such as tealeaves. Therefore,

the compound may be obtained from those natural materials by

extraction and purification.

Method for lipase inhibitory activity determination




reaction may be purified by conventional nethods such as chromat ography.
Purified ool ongtheanin-3'-Ogallate is a "white powder, soluble in water,
nmet hanol and DMBO, and neutral”, which is very safe. Therefore, this
conpound is suitable for use in, for exanple, foods and/or beverages, and
phar maceutical drugs as an active lipase3 rmhibitory ingredient for
suppressi ng absorption of dietary |ipids, thereby suppressing the rise of
bl ood tri gl yceriRfe SAMRAIMGLE e iBkgeile AP eR | RS cFFRRI [ 0016]

Al t hough ool ongtheanin-3' -O-gallate is provided as, a _ novel conpound as a
resul t of AMEERRRY B U TIE 9RtYRer HRATOn PRI FHAT 1Y cpangEeatic
possibility that it _is resent in natural materials such as_teal gaves.
Ther ef or e, F1R3RE co d{)@bfeo%taa%‘ﬁﬁif oHAR R eg‘?l%?{ﬂ‘ja'f‘e%?%rpﬁ? s by
extraction d purificati t hod..for Jipase iphibitory activity

det er ni nato Q‘ngpelcffeﬁc%%%%?q%eeé pjr%g%ﬁ?mﬁ’ﬂ ention has strong

I nhibitory actiyviit qgﬁ! t |ipase, particularly pancreatic |ipase. This
inhibitoréﬂéb%%ﬁ%ﬁ?{muugi determ ned by the nethod specifically described
in Exanpl e 2. Llgpase. bbbt - QN ds r i tign.may be
used as a Iip?slfe@icg%dll%]g# (gjlftﬁg? %Ilo%grze o?llgm&?rapgoﬁo %’Z%eol?y%&s%%%

car i er. HAaablinid Do UV U3 6RL [SLMwi £ BT Soldehit ol Ma(sbpods O

medi canment, ‘considering its use oods an
carrier. Preferably, the solvent or carrier is safe to use in

foods or medicament, considering its use in foods and/or
beverages and/or medicament mentioned below. The lipase
inhibitor of the present invention can be used for wvarious
purposes, including, for example, experimental purposes, and
as an active ingredient of preventing accumulation of
triglyceride in foods and medicaments.

Foods and/or beverages containing oolongtheanin-3'-0O-gallate

The compound or the lipase inhibitory agent containing
the compound of the invention may be added to foods and/or
beverages as an active lipase inhibitory ingredient in order
to prevent undesirable rise of blood triglyceride that may
accompany fat intake from diet, and/or to decrease increased
blood triglyceride levels. Preferable examples of foods and/or
beverages are daily taken foods and/or beverages, such as
green tea, mugi-cha (barley tea), oolong tea, black tea,
coffee, sports drink, drinking water, seasoning and dressing.
However, the foods and/or beverages may be any of those taken
usually, such as a soft drink, cocktail, beer, whisky, shochu
(rough distilled spirits), wine, sake, seasoning, dressing,

flavored rice, processed food, instant food, retort pouch



beverages and/ or nedi canent nentioned bel ow. The |ipase inhibitor of the
present invention can be used for various purposes, including, for exanple,
experimental purposes, and as an active ingredient of preventing

accurnul ation of triglyceride in foods and nedi canents. Foods and/ or

bever ages contai ni ng ool ongt heani n-3' --O-xmld ate The conpound or the |ipase
I nhi bitory agent containing the conpound of the invention nmay be added to
f oods and/(specialdyapackagedn faold \thalti hase beeni prechedtegt edident i n order
to prevent undesirable rise of blood triglyceride that may acconpany fat

i nt ake fr etediidtizedd/ chocoldder,edseshncreayed canfest taniepw.caldidy | evel s.
Pref erabl e exanpl es of foods and/or beverages are daily taken foods and/ or
bever ages produigtss (nyveseibda) .mhgialdha foods eandedietenomynmenaltack tea,
coffee, sports drink, drinking water, seasoning and dressing. However, the
foods and18013dver aJhe eoPPOuNgnPEofthenpreseatednvientdian is adied to sof t
drink, cocktail, beer, whisky, shochu (rou h dlstlll ed spirits W ne,
sake, seaf6fffg an&r/é’§5|br$§{eraﬂe§v&°ed’rﬂvé@e é%éd’f Mo i N s
retort pouch 10 (speC| al packaged food that has been pre heat ed and
sterilize®PT M&8dol aff E°Vﬂf’é§h rﬁm&@nf [CHPRARNG) Q% \Ehée, RycfRant

(nyu- selhln gal th fqods, ry. . supplenents._ [00L ] The conpound of
the preserfVe ﬁ'& 1§’e§d(fa Cﬁ% &r?g/ (?rrybei?éft%rgé"é‘ SR iide 9
:)(r)e;gg? %fctllrc]:% er lr{?nailt ofr Qc\ﬁl dezzlcrinotuh%t w%u.c > c;[arhe bCeorg)féj éj o the

) foods and/or beverages.
(

A pharmaceutical drug containing oolongtheanin-3'-0O-gallate

The compound or the lipase inhibitory agent of the
present invention can also be used as an active ingredient in
a drug for suppressing absorption of dietary lipids and
preventing and/or decreasing undesirable increase of blood
triglyceride. Preferable drugs are drugs suitable for oral
administration, such as drinks, tablets, capsules, granules,
powders, candies and drops. The drugs comprise the compound
of the present invention in amounts of 0.1 mg to 1000 mg per

( dose.
[0018] Since the active lipase inhibitory ingredient
oolongtheanin-3'-0-gallate is very safe, the pharmaceutical
drug of the present invention can be administered for a long
time without the risk of side effects. Therefore, it may be
taken daily for the purpose of preventing or treating obesity
as a life-style disease.
EFFECT OF THE INVENTION
[0019] By adding polyphenol derived from oolong tea, the

present invention provides foods and/or beverages of high



I nvention derives fromfood, it is very safe, and there is no practical
upper limt of the anmount which can be added to foods and/or beverages. A
pharmaceuti cal drug containi ng ool ongtheanin-3" -Ogallate The conpound or
the |ipase inhibitory agent of the present invention can also be used as an
active ingredient in a drug for suppressinmg absorption of dietary |ipids
and preventing and/ or decreasing undesirable increase of bl ood

tri gl ycer pEefepeefrer £pre r&AYGingr Erdodysediideamnd PEomoting healihst r ati on,
such as drinks, ta bleéig capsul es, %ranules powders, candi es and drops.

The dr ugs¥WébhpHts 8PP 8nﬁ&6ﬁ8r of Ph@rﬂpéééﬁthﬁ&@HF GPsoFpideineE of 0.1
to 100 018 h t h

Fﬁgrgdlena n%BEXn&% gﬁin g ]8§§I5?@ |§t§gF%' afte: 5J3ﬁ%$ﬂag;ﬁtlcal

d ft t t b d t d f | o i t hout

the ri sk OReEPEater s EVETaskE, EPg1gha ™ m&&éﬁ&? eyl e Lot

of preventFag}gde%%%ﬁdQ%ap%% %ﬁg# a I|f & Ie di sease. EFFECT OF THE

| NVENTI ON ing poly on1oo|ong tea, the present

i nvention BBQ hdes Eﬂgdégﬁ%ronn %&V%ﬁ %?e%%n&'qmven¥ao 'fg‘afayﬂ%égp

reduci ng Jrlg ceride an Wt hout sp0|

order o Ln ik 6aR3BLALEW1%h SR e -0 HASHARP o © Lok i

starting material, which is present in large amounts in oolong
tea. The purification process is also easy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Fig. 1 shows MS spectrum of Oolongtheanin-3'-0O-
gallate (OTNG).

Fig. 2 shows 'H NMR data of OTNG.

Fig. 3 shows '°C NMR data of OTNG.

Fig. 4 shows chemical structure of OTNG.

(Examples)

[0022] Example 1 Enzymatic synthesis of oolongtheanin-3'-

O-gallate (OTNG)

Enzyme preparation

600 g of Tealeaves, Kyoken No. 129 (provided from Kyoto
Prefectural Tea Industry Research Institute) was triturated in
liquid nitrogen. 1800 ml of extraction buffer (adjusted to
pH7.0 with 0.01M KH,PO, and 0.02M K,HPO,) and 300g of polyamide
were added and stirred, then filtered through gauze. The
filtrate was centrifuged for 20 minutes at 8000 rpm. 1500 ml
of acetone cooled to -20°C in advance was added to 1500 ml of

the supernatant, and the mixture was left to stand at 4°C for



Theref ore, beverages enriched wth the active ingredient obtained fromtea
are highly significant. [0020] The conpound of the present invention is
prepared by a sinple process with epigallocatechin-3-Ogallate as a
starting material, which is present in large anounts in oolong tea. The
purification process is also easy. BRI EFLIBDESCRI PTION OF THE DRAW NGS [ 0021]
Fig. 1 shows M5 spectrum_of ol ongtheanin-3'-0O gallate (OTNG. Fig. 2 shows
1H NMVR datla heurgrnGhe molutiohigs Rt ugad af 890G T gEor 2Gows

chem cal structure of OTNG Exanpl es) [0022] Exanple 1 Enzymatic synthesis

of ool ongfHaxties =t 45Cqatrardtednne) whitenprecdpitaticon §B® g of Teal eaves,
Kyoken No. 129 (.provided fyom Kyoto . Prefectural Tea I ndustry Research
I nsti t ut ePRRE %iattl?r Hasy 445594 dhi &b geh ot gHF A RO EIEERT on buf fer

(adjusted tq_. pH7. 0 wt M KEH2PO4 and 0. 02M K2HPO4 d 0g. of

pol yani de(e\%é'lugtfdide éﬂﬁoﬁs‘%r"f : Qhoeﬁ&]f‘fjﬁ%]r%oa‘fﬁoﬂg‘%aga@.ﬁ#&) tc
filtrate %ﬁ%ﬁ@fntrileexjgcnof%% I nutes at 8000 rpm 1500 ml  of acetone
cooled to ™~ 5§ B Qudet to 1500 ml of the supernatant, and the

m xture V\%z: gfet E%csl.lfcﬂg at 4C for 12 1 hour. The solution was centrifuged
at 8000 r

600 mg of epigallocatechin-3-0O-gallate (Wako Pure
Chemical Industries, Ltd.) and 8.8 mM of H,0, were added to
600ml of the enzyme solution. After stirring, the reaction
took place at 32°C. After 3 hours, 600 ml of 90% acetonitrile
containing 1% trifluorocacetic acid (TFA) was added to
terminate the reaction. The solution was diluted 5-fold with
water and applied to absorption resin HP-20 (1000 ml,
Mitsubishi Chemical Corporation). After washing with water,
the reaction product was eluted with 2000 ml of 90%
acetonitrile containing 0.1% TFA. The reaction product was
concentrated under reduced pressure, and then lyophilized.
The lyophilized product was purified by the following
( preparative HPLC.

Purification

Column: Develosil ODS-UG-5 (50mm¢ x 500 mm, Nomura Chemical)

Mobile phase: A: 0.05%TFA/H,0, B :90%CH.CN, 0.05%TFA

Detection: A280 nm
Flow rate: 32 ml/min
Gradient: linear gradient elution from B20% to B50% for

100 min.



mnutes at 4C, to obtain a white precipitate. The precipitate was dissol ved
in 600 M of a reaction buffer (adjusted to pH5.6 with 0.01Mcitric acid
and 0.02M KH2PO4) to obtain an enzyne sol ution. Enzynme reaction 600 ng of
epi gal | ocatechin-3-0Ogal |l ate (Wako Pure Chem cal Industries, Ltd.) and 8.8
mV of H2Q2 were added to 600n of the-eh¥yme solution. After stirring, the
reaction took place at 32C. After 3 hours, 600 ml of 90% acetonitrile

cont ai ni nd 0PR3})r i f | KHlenatheandidi-@ (-TEQaldat eadas) derived Mnate the
reaction. The solution was diluted 5-fold with water and applied to
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washing with water, the reaction product was eluted with 2000 1 of 90%
acet oni t r PrEPEGALVR AFLE MAsTERTTHRd Qe thiom iodirt RERLE G 1 at ed
under reduced pressure, and then |yophilized. The |yophilized product was
purified BPLIR:f Aevediartl HIPHET VeOHPME. Xpgp Pt MPat NORUTEoChHeRicAYel osi |
ODS- UG 5 (50m® x 500 nm_ Nonura ggem' cal%, Mobi | eNphase: A 0. 05%FA/ HZO,
B: 90%CH3CAioRd- Iss RRage :pethec D dATFAZ RO nm B AR ¥E1EN. 38 -h¥If?h G adi ent :

| i near gr %dét%rgti%nu:t 'A%J rom B20% to B50% for 100 mn. 13

Flow rate: 6 ml/min
Gradient: linear gradient elution from B10% to B40% for
40 min.
This chromatography gave 25mg of oolongtheanin-3'-0-
gallate at an elution time of 34 minutes.
[0024] The isolation of oolongtheanin (no gallate) from
tealeaves has been reported in Chem.Pharm.Bull 36(5),
1676-1684, 1988. However, the oolongtheanin-3'-0-gallate
obtained in Example 1 is a novel compound.
[0025] MS was measured with Q-TOF (Micromass, Manchester,
UK) using ESI probe, in a positive mode. Ion peaks were
observed at m/z 885 for [M+H]' and at m/z 907 for [M+Nal] *.
( The spectrum is shown in Fig. 1.
'H NMR, '*c NMR, 'H{'’c)-HsQC, 'H{'’C}-HMBC, TOCSY, and DQF-
COSY were measured with DMX-750 (BRUKER BIOSPIN) in CD,OD. !H
NMR and 3C NMR are shown in Figs. 2 and 3, respectively. The
structural formula is shown in Fig. 4.
Example 2 Lipase inhibitory activity measurement
Lipase activity measurement was carried out by using
oleic acid ester of fluorescent 4-methylumbelliferone (4-UMO)
as a substrate, and measuring the fluorescence of 4-

methylumbelliferone produced by reaction.



[ 0023] Ool ongt heani n-3'-0-gallate was derived by chromatography and at an
elution time of 52 mnutes. Another preparative HPLC was carried out for
further purification. Colum: Develosil C30-UG5 (20 nm4 x 250 mm Nonura
Chem cal) Mobile phase: A:0.18TFA/ H2O, B:; 90%CH3CN, 0. 1% FA Detection: A280
nmFlow rate: 6 m/mn C?adient | i neaf ﬁ#aﬁient elution fromB10% to B40%

for 40 n1n ﬁgis chro to ve Zang of ool ongt.heanin-3'-0O qgallate at
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activity reasurenent was carried out by using elc acid ester of
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[0027] 50 ul of the 4-UMO buffer solution and 25 pul of

distilled water (or sample solution) were placed in a 96-well
microplate and mixed at 25°C, followed by adding 25 pl of the
lipase buffer solution to start enzyme reaction. After
30 minutes of reaction, 100 ulof 0.1M citric acid buffer
(pPH 4.2) was added to terminate the reaction, and the
fluorescence of 4-methylumbelliferone (excitation wavelength:
355 nm, fluorescence wavelength: 460 nm) produced by the
reaction was measured with a fluorescence plate reader
(Labsystems, Fluoroskan Asent CF).
[0028] An inhibitory activity of the sample was determined
{ as ICsp, or the amount of the sample which gave 50% of
inhibition compared to the activity of control (distilled
water). As to the lipase inhibitory activity of OTNG, its ICsg
was 0.06 pg/ml (0.068 uM), showing it to be extremely high in
activity compared to EGCG monomer whose ICso was 0.16 ug/ml

(0.349 pM).



as a substrate, and neasuring the fluorescence of 4- nethylunbelliferone
produced by reaction. - 14 [0026] In the nmeasurenent, 13 nM Tris-HCl
containing 150 mMM NaC and 1.36nM CaCl 2 was used as a buffer (pH 8.0).
Substrate 4-UMO (Signa) was prepared as 0. 1M solution in DVSO and dil uted
1000-fold with the buffer nentioned above. Similarly, Iipase (porcine
pancreatic |ipase (Sigm)) was prepared-as 400 Un solution in the buffer
nmenti oned above and used in enzymatic nmeasurenent. [0027] 50 | of the 4-UMO
buffer solution and 25 | of distilled water (or sanple solution) were

pl aced wmra B6-owdiMepriey:opl ate and m xed at 25C, followed by adding 25 .|

of the |ipase buffer solution to start enzyne reaction. After 30 m nutes of
reaction, 100 | of O0.1Mcitric acid buffer (pH 4.2) was added to term nate
the reagtion, @lgyagéﬂ%nﬁl'aa%ro%ﬁﬁ%@%ﬁtot‘coﬂtgmﬂgugp%é1&@5%4@@;rt%u on
wavel ength nm fluorescence wavel engt produced by the

react i oga Wast ereafs urcednudia:h a fl uorescence pl ate reader (Labsyst ens,

Fl uor osk nt CF) [0028] An inhibitory activity of the sanple was
determ r['ng E or the ampbunt of the sanple which gave 50% of

i nhibition corrpared to the activitpHof control (distilled water). As to the
| i pase inhibitory activity of OING| its 1C50 was 0.06 gg/m (0.068 M,
showing it to be extrenely high i Pity conpared to EGCG nonomer whose
| C50 was 0.16 g/ m
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2. A food or beverage with an oolongtheanin-3’-0O-gallate of

formula:



(0.349 M. - 15 - WHAT IS CLAIMED I'S: 1. A Lipase inhibitory agent

contai ni ng an ool ongtheanin-3' -0 gallate of fornmula: [Fornula 1] OH OH OH
OH OHOO/ OH HO/ Ol OH ..nnnuW- O OHOHO O HO-5 HOOH 2. A food
or beverage with an ool ongtheanin-3'-0-gallate of fornmula: - 16 - [Fornula

1] H / H oH\ H0 HOO/ OH e -

[Formula 1]
OH

OH

HO

HO

HO OH

or the lipase inhibitory agent of claim 1.

3. The food or beverage of Claim 2 which is selected from the

group consisting of tea beverages, soft drinks and health foods.

4, A pharmaceutical composition containing an oolongtheanin-

3"-0O-gallate of formula:



HO/ OOH ...niinnlll~0 \ OHOHOO \ HO-P HO OH or the |lipase
inhibitory agent of claim1. 3. The food or beverage of Caim2 which is
selected fromthe group consisting of tea beverages, soft drinks and health
foods. 4. A pharnmaceutical conposition containing an ool ongt heani n-
3'-Ogallate of formula: - 17 - [Formula 1] OGHOH OHOH OHOOOH HO, \
OH O op0 OH OHO 0 HO - 17 -

[Formula 1]

OH

OH

HO

HO

HO OH

or the lipase inhibitory agent of claim 1.

5. The pharmaceutical composition of Claim 4 for suppressing

absorption of dietary lipids.

6. A process for preparation of oolongtheanin-3’-0-gallate of

formula:



HO OH or the lipase inhibitory agent of claim1l. 5. The pharmaceuti cal
conposition of Claim4 for suppressing absorption of dietary lipids. 6. A
process for preparation of ool ongtheanin-3 -Ogallate of fornmula: - 18 -
[Formula 2] OHOH OHOH OHOOOH HO;) OH OO0 OH OH 0 0 HO HO CH by
oxi dative polynerization of epigallocatechin-3-0-gallate with polyphenol

oxi dase in the presence of an oxidant. 7. The process of Caim&6 wherein the
pol yphenol oxidase is derived fromieg eaves. 6. The process of Claimé6 or
7 wherein the oxidative polynerization reaction is carried out at pH4 to
7, at 20 to 40C, and with hydrogen peroxi de as the oxidant.

[Formula 2]
OH

OH

HO

HO

by oxidative polymerization of epigallocatechin-3-O-gallate with

poclyphenol oxidase in the presence of an oxidant.

7. The process of Claim 6 wherein the polyphenol oxidase is

derived from tealeaves.

8. The process of Claim 6 or 7 wherein the oxidative

peclymerization reaction is carried out at pH 4 to 7, at 20 to

40°C, and with hydrogen peroxide as the oxidant.

9. The food or beverage of Claim 2 or 3 wherein an

oolongtheanin-3’-0O-gallate of formula:



9. The food or beverage of Claim2 or 3 wherein an

ool ongt heanin-3'-Ogallate of fornmula: - 19 - [Formula 1] OHOH OOH OH O
HOO OHHO/ O\ OH ..... wWl~0 OHOHOO HOHO OHis added in an
anount of 0.1 ng to 1000 ny per neal.

- 19 -

[Formula 1]

OH

OH

HO

HO

HO OH

is added in an amount of 0.1 mg to 1000 mg per meal.





