- 1 - SPECI FI CATI ON NOVEL COMPOUND HAVI NG | NHI BI TORY EFFECT ON LI PASE

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 ning 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 spreIMacag@iaeN Nutrition Survey in Japan
(1999) anong people over 60, it is reported that although their energy

i ntake i s decr eaNOWBLECOMPOYH® HAMING INHIBITORYY EFFECTO OM CIPASH he
reasonabl e proportion of 25% and 50 to 60% of those people are recognized
t o have hMECHNICALy ®FnELde and chol esterol values [A Sunmary of 1999
National Nutrition Survey in Japan by The Mnistry of Health, Labor and
Vel fare, [R00dHo Ei yhifsCliinviegeianutpravisies ,2@0 hovel( Polyphers8i3] . [ 0003]
hesity is one of the nost severe diseases in present day society, caused
by excessiexd riagteidntfalom orHeone s diaminatl iipassk d delsidombtaghiiyitobes ty,
but also contracting disorders such as diabetes, hyperlipidem a,

hypert ensPFRCE&SS &oreditds AraneFation, anshifoads, | o hevefiages and
trademark) as an anorectic dru%_Ls only one therapeutic drug with official
approval PHAIMASLtEadn SAMRPSI RS, son i ng fdte PHIPRAEE 1 0 have si de

effects S%ﬁ%ﬁ%ﬁou%ﬁF%&ﬁgve thirst (nouth dryness), constipation, epigastric

[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



di stress, nausea and vomting [ Rinsyo Hyouka (Cinical 2 evaluation), 1985;
13(2): 419-459, dinical evaluation, 1985; 13(2): 461-515]. In overseas,
Xenical (registered tradenark) as a l|ipase inhibitor which suppresses fat
absorption in the gastrointestinal tract, is on nmarket as an obesity
treatment drug. However, this drug is also reported to have side effects
such as fatty stool, increased stool freduency, soft stool, diarrhea and

st omachachg e e14§%11 js. d | gggﬁt' | ed .
concerns §ﬁ§§§n§g é?@'( e LgH%{gF'Jiig%4%g%k -_%é%i.éﬁ%%ﬁgﬁqy*b'pf%%%ht
obesity, i3 %) AdUROLPUS {0 § é,h%cer%éﬂ'&égf‘i%é’d CRLA&RA L NI
diet. However, 1t requires careful guidance on nutrition nmaking 1t

di fficult 40 pragdde iﬂﬂwﬂa&y.v&ﬂ{&l St e Fhifddipeidie APserpti on

of dietary lipids in the body in a safe and healthy manner is practical

and usef ulgdirdifadd®iiaoftales) tis aifl Mahadteths His PSS BP0 Fda Pt | NY
heal th. [0005] Wth these facts in mnd, the devel opnent of a "food for

speci fi ed dies) t h HsRSTeMhi tHL s SA1RRS €1d G LSE BEpbi ety dhavd os e ef f ecti ve
in treating humans is attracting a lot of attention. Food materials which
i nhi bit | reffeases dudterasnfdtriyl ytomrl deimditersed netdql srdgwsticy, gdabt n
protein deconposition product that suppresses fat absorption by pancreatic
| i pase i nhitleidlor \distrhed yarid . s themachakd8s., MEr&trea),usiags, tid dodrdg you
Shokuryou Gakkai -shi (Journal of Japanese society of Nutrition and Food
Sci ence) HgOKoMENMes acdtipariderkdy Romesmlatout Kefety (el anedd and
nutrition 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



food Research) 2002; 5(3): 131-144]; diacylglycerol with different

di gestion and absorption features conpared to 3 triacylglycerol (J. Am
Coll. MNutr. 2000; 19(6): 789-796, din. Chim Acta. 2001; 11(2): 109-117);
ei cosapent aenoic acid (EPA) and docosahexanoic acid (DHA) purified from
fish oil; are on market as foods for specified health use until now.

[ 0006] On the other hand, |ipase inhibitorS derived from plants are al so

attracting _attention in.,recent, year eci gl .y, tq t )alyphenol s
with I pagﬁlFﬁK?HF?’S?Wla i'v?"f“g;, %PiFL'e)"j“?%ﬁre:%to)gnnﬁ%‘fsﬁdmh’g’gf %lgyJP Shou
60-11912- R} t NS a Sfliav hds ql Si thereqf, frqm.l '

60- 11912 B! BRINS pelen' 300100 1304 ) U659, WIS Qe e aRae

epi gal | ocageghi BrgakbrbSalikahoid faQadmbﬁA)cgﬁE@mh e ol €4 H @A ;and

|'i pid absorption suppressing food containing the epigallocatechin gallate
(JP Hei 33228Bf84mArket! aBagBodRhicbirt @pkcageRl RRRANFHNLRG (W@ltan @skw.acts from
green pepper, shineji nushroons, punpkin, Gifola frondosa (nuaitake),

Hi zi kia fysobenme, onheehet 8dhe20hand,t @dpaded indlikators) Qeaived 2Xd/2- A) ;
flavons and flavonols (JP Hei 7- 61927-A); hydroxybenzoic acids (gallic

aci d) (JPplants- 2402032so0Aht tiraictahge aet eandofieiny aeiceazx tyeareaf (JP Hei
9-40689-A) ; and anti-obesity nedicine containing procyanidin from Tamari nd
as an act Espechgilagi,cas toPtHe p8lypbedsls) witdh AdpaskednhAbdidortyhe | i pase
inhibitory effect of grape seed extract (Nutrition vol.19, (10),

876- 879, 2@63ivitye KFopasxamphiebi tenpinefffrom bamlt 43P Shigws 60y 1d1f1lecB )of

pol yphenol from Salacia in rats (J. Nutr., 132, 1819-1824,2002),

ant i - obesitepndnsecflgivonoids 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-A);
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 9-40689-3) ;
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.



oolong tea extract in rats (Int. J. Obes., 23 98-105, 1999), and others are
known. 4 [0007] However, reported |ipase inhibitory agents from plants
menti oned above are not sufficiently effective. For instance, since they
originate fromnnatural sources, there is a problemin maintaining stable

| i pase inhibitory activity when the congent of the active ingredient in the
plant is not clearly known. Mreover, an inhibitory agent derived from

pl ants wi [bobggs preabeeeece wepbrteidsaipalskavahipidbhrgmagesrs w3eth i n foods
and/ or beverages. For exanple, reports on |lipid-inproving effect of ool ong
tea are: pilgnitki mentideedeabevel arke aod tsuffiydentdy effifectdvenki Fer

1330n/ day of comercial oolong tea for 6 weeks [N hon Ei you Shokuryou
Gakkai - shinstaogenalsioice] &peaye o igdoiadey foomn@arturiadn samdcesqd theiren ds)

1991; 44(4): 251-259]; and oral administration of oolong tea (2 g x 4/day)
for 6 consepupblempdakmatiptadning stabpie flipaises inhilbh toryplastdlydgivt y
resulted in nore than 1 kg weight loss in 67%of the subjects and

si gni fi canhennphey epBAenitn ofhdhes asitdves ipgrediegh Binodhea@lagity dsr dotaf t er
taki ng oolong tea. [N hon Ri nsho Ei you Gakkai-shi (The Japanese Society of
Cinical RAERAFLYoKNRHBazi MOreryed. 29 iphifitegy. apsade derdysd £TOHbw t hat

of fect [vePLppteo vatpr Tede BERTazeRe® MR Fateome faevar SEPTS Budhear e
R e B St R iy TR
toits StiQBQdQEhb%Egiﬁﬁ %%%e%%tbkn%%ﬂ%%ganaigggqaéﬁgnificant 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.

Patent Documents



caffeine content. Patent Docunents 5 - 1. JP Shou 60-11912-B 2. JP Hei
8-259557-A 3. JP Hei 3-228664-A 4. JP Hei 3-219872-A 5. JP Hei 7-61927-A
6. JP Hei 1-102022-A 7. JP Hei 9-40689-A 8. JP Hei 9-291039-A Non Pat ent
Docunments 1. A Summary of 1999 National Nutrition Survey in Japan by The
M nistry of Health, Labor and Wl fare g.SRLnsho Eiyo (Cinical nutrition)
2001; 98(5): 577-588 3. Rinsyo Hyouka (7 nical evaluation), 1985; 13(2):

419- 459, Cgﬁqy?q#ﬁ§¥?gdL ié¥2f ?85; 13(2): 461-515 4. The Lancet 1998;

352: 67-172 19 56- 60, 1988 6. N hon Ei you Shokuryou

Gakkai - shi  gJops nad4 og_zlgagiﬁas}g society of Nutrition and Food Science)
1999; 52(2): 71-771'7. Kenkou Ei you Shokuhin Kenkyu (Health food and

nutrition fgodgRageprsn8268#-a5(3): 131-144 8. J. Am Coll. Nutr. 2000;
19(6): 789-796 9. din. Chim Acta. 2001; 11(2): 109-117 10. Nutrition
vol .19, (10}, HFEaSi/ B-2088744a 3. Nutr., 132, 1819-1824, 2002 12. Int. J.
Qbes., 23 98-105, 1999
5. JP Hei 7-61927-A
6. JP Hei 1-102022-A
7. JP Hei 9-40689-A
8. JP Hei 9-291039-A
Non Patent Documents
1. A Summary of 1999 National Nutrition Survey in Japan by
The Ministry of Health, Labor and Welfare
2. Rinsho Eiyo (Clinical nutrition) 2001; 98(5): 577-588
3. Rinsyo Hyouka (Clinical evaluation), 1985; 13(2): 419-459,
Clinical evaluation, 1985; 13(2): 461-515
4. The Lancet 1998; 352:67-172
5.J. Nutr. 1988; 128: 56-60, 1988
6. Nihon Eiyou Shokuryou Gakkai-shi (Journal of Japanese
society of Nutrition and Food Science) 1999; 52(2): 71-77
7. Kenkou Eiyou Shokuhin Kenkyu (Health food and nutrition
food Research) 2002; 5(3): 131-144
8. J. Am. Coll. Nutr. 2000; 19(6): 789-796
9. Clin. Chim. Acta. 2001; 11(2): 109-117
10. Nutrition vol.19, (10), 876-879,2003
11.J. Nutr., 132, 1819-1824, 2002
12, Int. J. Obes., 23 98-105, 1999
13. Nihon Eiyou Shokuryou Gakkai-shi (Journal of Japanese

society of Nutrition and food science) 1991; 44(4): 251-

259



13. N hon Eiyou Shokuryou Gakkai-shi (Journal of Japanese society of
Nutrition and food science) 1991; 44(4): 251- 259 6 14.N hon R nsho Eiyou
Gakkai -shi (The Japanese Society of Cinical Nutrition 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_tgrgets particular conponents in tea
that has high preference, and provides a novel pol yphenol present in ool ong

tea having {iPR3sohnRiRshe’ ¥iyde! bkikkhi -8R4 R TREOGRPAnYe iSotiRitgPeat i on.
[ 0009] The present invention further provides foods and/or beverages

contai ni ng t he1nav@a1P®Muttiendn eAGARUMNe )0 odolse JoTvent igy dwavi ng | i pase
I nhibitory activity, which will suppress the absorption of dietary |ipids
and suppress the rise of triglyceride in blood. [0010] The present
i nvention further provides a pharnmaceutical conposition containing the
novel pol PESEROSUREOOFOTHE INVENFIONventi on having |ipase inhibitory
activity which will suppress the absorption of dietary |ipids and suppress
the ri se BROBLEY {¥0cBEJdSOLVED 83¥d THEEANVENDROBOLVI NG PROBLEM [ 0011] The
inventors found that oxidative polynerization of _
epi gal | oc4086RBiln- 3- Bhgabirgsenyi tihventden dardeitsy partdsyilyrh@esipopendsse)
gi ves a novel dinmer conpound, ool ongtheanin-3'-0Ogallate of the follow ng
fornul a: Epoigp 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-3-0O-gallate with a tea leaf enzyme
(polyphenol oxidase) gives a novel dimer compound,

oolongtheanin-3‘-0O-gallate of the following formula:

[0012]



7 - [Formula 1] OHOH OOH OH (yy#O/ OOH HO/ Ol OH OH OH 00 HO HO
CH [0013] which has a strong inhibitory effect on pancreatic |ipase, an
enzyme essential for fat absorption. Process for preparation The conpound of
t he present invention can be obtained by oxidative polynerization of
epi gal |l ocatechin-3-Ogallate with pol y_ph]en_ol oxi dase. Starting materi al
epi gal l ocatechin-3-O gallate is a known ‘conpound which is commercially
available.ngﬁHiait]can be obtained fromnatural nmaterials such as green
tea, bl aclJ tea, and1 ool ong tea by extraction. Polyphenol oxidase used for
oxi dative pol ynerization can be preparddd by, for exanple, extraction from
teal eaf according to the process described in Exanple 1. However, it is not
limted to enzynes of teal eaf origin 1y as it catal yzes the oxidative
8 polynerization reaction of epigal echin-3-Ogallate into

o

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-O-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 green
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



ool ongt heanin-3' -O-gallate (OTNG . For exanple, an enzynme derived from
hor seradi sh can be used. [0014] The oxidative polynerization reaction is
carried out by placing a starting material (epigallocatechin-3-Ogallate),
an oxidiant (for exanple, H202), and pol yphenol oxidase in an aqueous
buffer solution with pH 4 to 7, preferabky pH5 to 6, at 20 to 40C
preferably 25 to 35C, for 1 to 4 hours, preferably 3 hours. For 100 ng of

tarti Ials | f ' I [
obtai ned PeaTmedagastop FEAEY Pn, R BrlanlitAle kit ARIMINC T 11
pr oduct 0BbabRGHNERATHVY dRLigha AR TR Ofox! WaEhirare M Renad 11 ed by

conventional néthods such as ™ chromatography. Purifie

ool ongt hegririv3d €roal hahr@erad sh’ Want depwear., soluble in water, mnethano
and DMSO, and neutral™, which is very safe. Therefore, this conpound is

sui tabl e fooni4ge i nTheoloxddative, polgeerdz@/tdlond@edicad®sh id¢arried out
phar maceuti cal drugs as an active |lipase inhibitory ingredient for

suppr essi by phacipg an stfardiisigama tleirfiiads ,( epigadly cateuhriesSi-0y gadld atege of
bl ood triglyceride or decreasing increased blood triglyceride. [0016]

Al t hough aol oxddhiearti {-£8r ©xgaipll®t,e H.©02 pr candlgub Bygphleenobvexkidasgalmdams a
result of the above oxidative polynerization reaction, there is a

possi bi | i egueas bufifer sodyddon witdt pHald rvet &r.i areferaiplys pHed davés.
Therefore, the conmpound may be obtained fromthose natural materials by
extracti ontag® for 40’Cat poaferabhypd2botol BpBe figthibitordy heursity

determ nation 9 ) .
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'-0O-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




The conpound of the present invention has strong inhibitory activity

agai nst |ipase, particularly pancreatic |ipase. This inhibitory activity
can be determined by the nethod specifically described in Exanple 2. Lipase
i nhi bitor The conpound of the present invention may be used as a |ipase

i nhibitor either alone or with a solvent gor. a solid carrier. Preferably,
the solvent or carrier is safe to use in foods or nedi canent, considering

its use in foodmadniPourRE WY aaRs ettt Ml HENtd1anaty bel ow. The

| i pase inhibitor of the present invention can be used for various

pur poses, inhdlbidioly dotiivedangaimparipayd alpantipasiei:l1vithndSeaiidict i ve

I ngredi ent of preventing accunmulation of triglyceride in foods and

medi canmentlsipasends Tanidd dmHiddearoarye sachaintidiynicen o alegidrmmimed Iy Qloal | at e
The conpound or the |ipase inhibitory agent containing the conpound of the
I nvent i on meehhdde sgpebaeidt itaa flgodie sand/bed  dve\Exaagde &5. an active |i pase
inhibitory ingredient in order to prevent undesirable rise of blood
triglycerildpaseatinbdbitegronpany fat intake fromdiet, and/or to decrease
increased blood triglyceride |evels. Preferable exanples of foods and/ or
bever ages are &€ ywampaamd qfdshemdras sy dnygetiodinade grsah asa

mugi - cha (barley tea) oolong tea, black tea, coffee, sports drink

drinki ng Vd@&se zfr’i& here &l CH't? °q-|dﬂé:\;bra Sc%é’efrﬁbd%r aﬁﬁcﬁ‘b]rlq)everages
may be any of those tal%ﬁ sual | as a soft drink, ktail, beer,

whi sky, sifRFREeYr ofdittHTan X'ed:}{epi \ﬂ%@arsrdll&‘f Js"e i e ng,

flavored r;‘:Joo%s %rrO(I:n%S 1%%11}Ce%q:d c'or}lss-:[l%trfnogoq.tsr %[Soer tlI‘P %uoco%s and/or

beverages and/or medicament mentioned below. The lipase

inhibitor of the present invention can be used for various
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'-O-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



10 (specially packaged food that has been pre-heated and sterilized),
chocol ate, fresh cream confectionery, dairy products (nyu-seihin), health
foods, and dietary supplenments. [0017] The conpound of the present
invention is added to foods and/or beverages to provide 0.1 ng to 1000 ny
of intake per neal. Provided that sincedhe conmpound of the present

I nvention derives fromfood, it is very safe, and there is no practical
upper |imisakibhe yapadiagill HootRRnie #AEehded g:%a@:%aaaw @ndoeverages. A
pharmaceuti cal drug containing ool ongtheanin-3 -0Ogallate The conpound or
the |ipasgterinhizieany, 2@@do1aftel, h&reheeadlan, N\ et iGHerdl S@digwsed as an
active ingredient in a drug for suppressing absorption of dietary |ipids
and prevepirbdagtandhgt-gedhdasi,Nnealdeds ifoadss ahd ddet oy Buppdements.
triglyceride. Preferable drugs are drugs suitable for oral admnistration,
such as dfiookg,] t abimaes composmide®f gihenpiresentpdayentiomanid esided tdr ops.
The drugs conprise the conmpound of the present invention in anpbunts of 0.1
ng to 100@ondspend/dasbevied@t®ls Sionperoviideadt.ilvend itgad®Oonimdiaforintake

i ngredi ent oolongtheanin-3' -Ogallate is very safe, the pharnaceuti cal
drug of tperpmegdnt Pagyddedn that Isdngénithiescompounst of |tdveg presemntni t hout
the risk of side effects. Therefore, it may be taken daily for the purpose
of prevenfiPNgnionr SRTiNGSoEEoMm Foosls 414 iiSevery safieseaddl themeCLsOnoTHE

| NVENTI ON [ 0019] By addin%_quyphenol derived from ool ong tea, the

practical upper 1limit of the amount which can be added to
foods and/or beverages.

A pharmaceutical drug containing oolongtheanin-3'-O-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



present invention provides foods and/or beverages of high - 11 preference
for reducing triglyceride and pronoting health wthout spoiling flavor. In
order to inhibit absorption of dietary lipids, it is desirable to take it
with nmeal. Therefore, beverages enriched with the active ingredi ent
obtained fromtea are highly significanty; [0020] The conpound of the present
I nvention is prepared by a sinple process wi th epigallocatechin-3-Ogallate

as a sta ri &£plng  tea.
The purl { PESECsaRSry for, edhlle® BT rt e e e PR3 BRI s

[0021] Fi githottoWpoyl iReEav®0f @9l igidiead Anhitdt %é%tfﬁt:(ﬂ!‘d@- Fig.
2 shows 1H NMR data of NG Fig. 3 shows 13C NMR data of NG Fig. 4

shows chegiealarst nugtidiss aft INQes idabae/tes tadk@023d] wbtameall Enzymatic
synt hesi s of oolongtheanin-3 - Ogallate (OTNG Enzyne preparation 600 g of

Teal eaves Théyelferelo bel23 agerso\endeadHad mikyotthe Rotfiae dmgretdedtndust ry
Research Institute) was triturated in liquid nitrogen. 1800 m of

extracti ooblfafined Eadmuttead are hilghly wigniFiCBMtKH2PO4 and 0. 02M K2HPO4)
and 300g of polyam de were added and stirred, then filtered through gauze.
The filtld&0&@0das c&iner icompeqinidorof2Ghel Presendt igoed tiwn iSEreparest by

acetone cooled to -20C in advance was added to 1500 m of
a simple process with epigallocatechin-3-O-gallate as a

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’-0-
gallate (OTNG).

Fig. 2 shows 'H NMR data of OTNG.

Fig. 3 shows '3C 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 KQHPOQ 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



t he supernatant, and the m xture was left to stand at 4C for 12 1 hour. The
sol ution was centrifuged at 8000 rpmfor 20 mnutes at 4C, to obtain a
white precipitate. The precipitate was dissolved in 600 M of a reaction
buffer (adjusted to pH 5.6 with 0.01Mcitric acid and 0.02M KH2PO4) to
obtain an enzynme sol ution. Enzyne reactlfghgioo ng of

epi gal | ocat echin-3-0Ogal | ate (Wako Pure em cal Industries, Ltd.) and 8.8

T Of 203, Yeie A0 Ly B e IR A, 30 o thg T ng e
contai N1 g 35 g Hu0ya08k B30l GTEA s AUY Lo {cggnat e the

reaction. i on Was di ute ter and applied to

absor pti O@ﬂe%alﬁlﬂé%é%(slm%dmved\ﬂltrs%@ M1 G GHadlidipmisfen . Af ter

washing with water, the reaction product was eluted with 2000 ml of 90%
acetonitr I(Ia@j@ﬁtteai P .5L% Wikh The neasi e R Endas, 0 DO NKEPO, 3t €6
under reduced pressure, and then |yophilized. The Iyophilized product was
purified lptdim faal lendyige gulapairati ve HPLC. Purification Colum: Devel osi
ODS-UG 5 (50m® x 500 mm Nonura Chemical) Mbile phase: A 0. 05%FA/ H20,
B: 90%CH3 @M zythe)XHAidmet ection: A280 nm Flow rate: 32 m/mn G adient:
| i near gradient elution fromB20%to B50% for 100 mn.

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%CH3;CN, 0.05%TFA
Detection: A280 nm

Flow rate: 32 ml/min

Gradient: linear gradient elution from B20% to B50% for

100 min.



13 [0023] Ool ongtheanin-3"'-0Ogallate was derived by chromatography and at
an elution tine of 52 mnutes. Another preparative HPLC was carried out for
further purification. Colum: Develosil C30-UG5 (20 nm x 250 mm Nonura
Chem cal) Mobile phase: A 0. 1%FA/ H20, B: 90%CH3CN, 0. 1% FA Detecti on:
A280 nm Flowrate: 6 m/mn C?adient:_ligegr gradient elution fromB1l0%to
B40% for 40 mn. This chronmat ography gave 25ng of ool ongt heanin-3' -0

gal l ate aty @yl Ut i o it Hfardth 5 116 201 1AL 4a T a1 SR AtHEPN Of

ool ongtheanin (no gallate) from teal eaves has been reported in
Chem Phar @hB¥nla t3r2phy Ehd-atb%h el orHdmeelof 1912 minutes. Another

ool ongt heanin-3'-Ogallate obtained in Exanple 1 is a novel conpound.

[ 0025] MBS piepareashiiee PG wdd Harf{iMa rartFor Mneteat gurifdQatiisomg ESI
probe, in a positive node. lon peaks were observed at mz 885 for [ MtH]'
and at n TAWMN :0DMdANAil C3hacECRoUAmpSxSheONmMn) Nofura. chemiyRl) 13C
NVR, 'H{13C}-HSQC, 1H{13C}-HWBC, TOCSY, and DQF- COSY were neasured with
DMX- 750 ( BfdutdAle BIHASE:N) A n0CDI@PA/HLD, NMR: a0 CEBCNNMA .ar@Fahown in Figs. 2
and 3, respectively. The structural fornmula is shown in Fig. 4. Exanple 2
Li pase i nibefiecdipngctAadFQ ynmhreasur enent Li pase activity neasurenent was
carried out by using oleic acid ester of fluorescent 4-nethylunbelliferone
(4-UMO)  ddow Fgistr & & l/MHd neasuring the fluorescence of 4-

Gradient: linear gradient elution from B1l0% 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’-O-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+Na] *.
The spectrum is shown in Fig. 1.

'H NMR, *Cc 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.



met hyl unbel | i f erone produced by reaction. 14 [0026] In the neasurenent, 13
mM Tris-HC1 containing 150 nM NaC and 1.36nmM CaCl2 was used as a buffer
(pH 8.0). Substrate 4-UMO (Sigma) was prepared as O 1M solution in DMSO and
diluted 1000-fold with the buffer nentioned above. Simlarly, |ipase
(porcine pancreatic lipase (Sigm)) was ,prepared as 400 Unl solution in
the buffer nentioned above and used in enzynatlc measurenment. [0027] 50

of the 4-BrRYyf fer ol %a%%‘i-e?rédt Of13 M“I‘ﬂlse‘i‘lc‘ﬂafc%rnt(a(ihlms% mM

solution) were 'placed in a 96-wel mcroplate and m xed at 25C, fol |l owed by

addi ng 25nkcof ahle 1. Islsm@almffﬁassabual 88 hovafser epEyBEoneaction. After
30 m nutes of reaction, 100 Iof O 1Mcitric acid buffer (pH 4.2) was added

to term nghpstheteeactivon (sauha)heasf prepesedes of. 14 miuiswal ifvmne
(excitation wavel ength: 355 nm fluorescence wavel ength: 460 nm produced
by the raadtdaluved Moad+Ted dvwiltha thiel uEFesn e niliovhed eddsre. (Labsyst ens,
Fl uoroskan Asent CF). [0028] An inhibitory activity of the sanple was

det er m ne8imddarCyQ, ldpaisiee (Poruineopanicreadip dipliseh (Fh\gnad)- was

i nhibition conpared to the activity of control (distilled water). As to the
| i pase i npirepased ast 400t Y/ofl GPNGtions inCihe \haf f@r0eg/tHoned @3V
showing it to be extrenely high in activity conpared to EGCG nononer whose
| G50 was @ndeugefi in@ @nzymafNc measurgment..S CLAI MED | S:

[0027] 50 pl of the 4-UMO buffer solution and 25 pl of
distilled water (or sample solution) were placed in a 96-well
microplate and mixed at 25°C, followed by adding 25 pl of the
lipase buffer solution to start enzyme reaction. After

30 minutes of reaction, 100 plof 0.1M citric acid buffer

(pH 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 ICso, 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 ICso
was 0.06 pg/ml (0.068 pM), showing it to be extremely high in
activity compared to EGCG monomer whose ICso was 0.16 pg/ml

(0.349 pM).



1. Ool ongtheanin-3 -Ogallate of formula: [Fornula 1] CGHOH 0 OHOH 0 HO
OOHHO/ ONI OHO OHOHOO HOHO CH 2. A Lipase inhibitory agent
cont ai ni ng the ool ongtheanin- 3 -Ogallate of Claiml. 3. A food or beverage
wi th the ool ongtheanin-3' -Ogallate of Caim1 or the lipase inhibitory
agent of Caim2. 4. The food or beveragg of Claim3 which is selected from
the group consisting of tea beverages, soft drinks and health foods. 5. A
phar maceuyyyael rgogpasMEDonsgontai ning the ool ongt heanin-3'-0Ogall ate of
Claim1l or the lipase inhibitory agent of Claim2. 6. The pharnmaceuti cal
conposi ti an of oGlangthehainsgppoegaillgtébof &bsmupwi:on of dietary lipids. 7.
A process for preparation of ool ongtheanin-3'-Ogallate of formula:
[Formula 1]

OH

OH

HO

HO

HO OH

2. A Lipase inhibitory agent containing the oolongtheanin-
3'-0-gallate of Claim 1.

3. A food or beverage with the oolongtheanin-3'-0O-gallate of
Claim 1 or the lipase inhibitory agent of Claim 2.

4. The food or beverage of Claim 3 which is selected from
the group consisting of tea beverages, soft drinks and health
foods.

5. A pharmaceutical composition containing the
oolongtheanin-3'-0-gallate of Claim 1 or the lipase inhibitory
agent of Claim 2.

6. The pharmaceutical composition of Claim 5 for suppressing



[Formula 2] OHOH 0O OHOH HOOOHd HO/ O\ I OH OHOHO O HO HO CH by
oxi dative polynerization of epigallocatechin-3-Ogallate wth pol yphenol

oxi dase in the presence of an oxidant. 8. The process of Caim7 wherein the
pol yphenol oxidase is derived fromteal eaves. 9. The process of Caim?7 or
8 wherein the oxidative polymerization feaction is carried out at pH 4 to
7, at 20 to 40C, and with hydrogen peroxide as the oxidant. 10. The food or
bever age i I I R s ool ongtheanin-3' -O-gallate of daiml

absGrditTon O éiwg%ﬁng.l%%fd

i s added in an"anount o 00 ng per neal .
7. A process for preparation of oolongtheanin-3'-0O-gallate

of formula:

[Formula 2]

OH

OH

HO

HO

HO OH

by oxidative polymerization of epigallocatechin-3-O-gallate
with polyphenol oxidase in the presence of an oxidant.

8. The process of Claim 7 wherein the polyphenol oxidase is
derived from tealeaves.

9. The process of Claim 7 or 8 wherein the oxidative
polymerization reaction is carried out at pH 4 to 7, at 20 to
40°C, and with hydrogen peroxide as the oxidant.

10. The food or beverage of Claim 3 or 4 wherein the
oolongtheanin-3'-0-gallate of Claim 1 is added in an amount of

0.1 mg to 1000 mg per meal.





