SPECIFICATION FLAVANONE COMPOUND AND USES THEREOF 5 TECHNICAL
FIELD The present invention relates to a new fiavanone compound, and an antioxidant, an
antimicrobial agent, an antitumor agent, a food and beverage product, cosmetics, a guasi-drum and a
pharmaceutical each of which contains the flavanone compound. 10 SACKGROUNC ART As
known flavanone compounds, nvmpnaeoI-AS, %ﬁﬁop%-@,bhnd nvmphaeol-C can be enumerated.
Regarding these known flavanone compounds, see "K. Yakushijin, K. Shibayama, H. Murata and H.
Furukawa: New erenwflavar!om,fﬁg]@wggm%%I@%W@ﬁg%@(g&%@ Kubitzki, Het.erocycles, 14,
397-402, 1980", "W. R. Phillips, N. C. Raj, A. A. L. Gunatilaka and D. 4 Kingston: C-Geranyl
compounds from Mimulus clevelandii, J. Nat. Prod., 59, 495-497, 1996", and "M. H. Tsang, C. H. 20
Chou, Y2 M. Thgny andry FHEKDo: Alielopathic prenylflavanones from the fallen leaves of Macaranga
tanarius, C. Nat. Rrod., 64,.827-828, 2001". N}ynlphaeol-A is isolated from Hernandia
nvmphaefolia(pres1) Kubitzki, or Mimulus cleveiandit NVphd&ol-B-iisaraad frorrprindpdia
nvmphaefolia{predl) 23 KubiteRe NymphaealtGris isotated fremedernandia mymphasfolialépresl)
Kubitzki, or Matatangatanasius: Jdewgver, the pw(gg}{ggig@ggcgwg%% of ﬂgﬁse fla\éanﬁ)nae compounds
have been hg}gglym%!ggiggg%d.,!SQ SQMMﬁARY,OF THE INVENTION Accor?:]ﬁfglyﬂ e present
inventors made extensive Studies 10 find the UEefapHysidibgicat attivifieasta Kasmafiavanone
compotind, and furthermore to find the useful physiological activities of a new flavanone compound by
isolating themew fiavanengempound. The present invention is based on findings obtained in this
manner. Itis a firstAoij ctive of the present invention to provide a new flavanone compound that is
utilized for various ‘applications sHEREE fodtPARE BRYErages aiirs pharmacentiealo Iti8 a second 5
objective of e preserit dmventiorr to: previde applieations of afnewn ok Rewdiavanene compound
wherein the p§§{,@rp§1y§|(gggkgglggggyltlggeof\tgg flggggggg comp .n%gr% utilized. 10In order to

accomlogish the above objectives, one aspect of the preserﬁrr]l\’/en ion p%oﬁé@glﬁ’flfmnone compound

J
represented By the stflictural folfmti& Y OHN % AtetRer ddpettofthe presentinvention provides an
antioxidant, arantimitrobial agest, jarantitunrar, agenie afeod and beverage;proghict, cosmetics, a

s, a5 TG T W 210 e T TP s e

I. Kingston: C-Geranyl compounds from Mimulus clevelandii,

J. Nat. Prod., 59, 4985-497, 1896”, and “M. H. Tseng, C. H.

20 Chou, Y. M. Chen and Y. H. Kuo: Allelopathic prenylflavanones
from the fallen leaves of Macaranga tanarius, J. Nat. Prod.,
64, 827-828, 2001”. NymphaeoléA is isolated from Hernandia
nymphaefolia(presl) Kubitzki, or Mimulus clevelandii.
Nymphaeol-B is isolated from Hernandia nymphaefolia(presl)

25 Kubitzki. Nymphaeol-C is isolated from Hernandia

nymphaefolia(presl) Kubitzki, or Macaranga tanarius. However,

the physiological activities of these flavanone compounds have

been hardly elucidated.

30 SUMMARY OF THE INVENTION
Accordingly, the present inventors made extensive studies
to find the useful physiological activities of a known
flavanone compound, and furthermore to find the useful
physiological activities of a new flavanone compound by

35 isolating the new flavanone compound. The present invention
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Still another aspect of the present invention provides an antioxidant, an antimicrobial agent, an
antitumor agent, a food and beverage product, cosmetics, a quasi-drug, and a pharmaceutical each of
which contains at least one flavanone 25 compound selected from nymphaeol-A, nymphaeol-B, and
nymphaeol-C. More in particular, the present invention provides an antioxidant characterized by
containing, as.an active in reglient, at least one flavanone compound selected from nymphaeol-A and
nymphaeoI-C.l‘?hsapSrgge %invézﬁ%ﬁgcﬁs@ FGVIdES, an aﬁﬂﬂ)ﬁcf%?férf‘%ﬁentIc%a?ﬁct%ri?éaso‘i/ containing,
as an active imgreeliarnity at feast ohecftasrohelcompound sedectedviicn rymphaédlaAamehe
nymphaeol-C - Thg figsentinventionalsa provides apantilumaragent charactetized hy.containing, as
an active ingredient, at least one flavanone compound selected from nymphaeol-A and nymphaeol-C.

The present inVEtticH SISO PIONAES a 1658 andBEV/EPAGE Prodact chafactrized By Thtaining, as an
active ingredientthat predudes an gntiexetant lantibacteriak or@antitunier gffert, atteastsonre flavanone
compound seleced from pymphasol:A Apdnymphaeel-C,, I particular, in the-food and beverage

product of the invention, the concentration of the flavanone compound contained:in the food and
beverage pro&Uetrhay B 38 i 'of Tidres InSre MFardicaiEi NS0 H s UN60G pHm. The present
invention alsourovidesia cosmetic characterized by containing, as an active ingredient that produces
an antioxidant, antibacterial, or antitumor effect, at least one flavanone compound selected from
nymphaeol-A and nymphaeol-C. The present invention also provides a quasi-drug characterized by
containihg, as an acfife SrGRIER RAEPRRIUCES & antiBRitaPaRtTactERal, P AntiARAGE effect, at
least one flavarfoneeompaund selected from pymphaesl-A and-rymphaea=@ound
Thepresentin%@@ém@rgv&escg@h%m%@g'&cﬂ chatacterized by containing, as an active ingredient
that produces an antioxidant, antibacterial, or antitumor effect, at least one flavanone compound
selected from nymphaeol-A and nymptiaeol-C. BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is
a table wherein the physicochemical gropertgs of Compound 1 in Examples are summarized. Fig.
2 is a table wherein the NMR data pound 1 in the Examples are shown. Fig. 3 is a table

wherein the physicochemica prope Compound 2 On the Examples are summarized. Fig. 4
is a table wherein V' data of Co ' the &5 are shown. Fig. 5 is a table
wherein the physicg operties of Compound 3 in the Examples are summarized. 10Fig. 6 is

a table wherein the NIWMR daga of Compound 3 in Examples are shown. Fig. 7 is a table wherein the
physicochemical properties pf Compound 4 in the Examples are summarized. Fig. B is a table
wherein the NMR data of Compound 4 in 15 the Examples are shown. BEST MODE FOR CARRYING

OUT THE INVENTION Hereinafter, a first embodiment of the present invention will be explained.

20 15 Another aspect of the present invention provides an
antioxidant, an antimicrobial agent, an antitumor agent, a
food and beverage product, cosmetics, a gquasi-drug, and a
pharmaceutical each of which contains the flavanone compound
as described above.

20
Still another aspect of the present invention provides an
antioxidant, an antimicrobial agent, anbantitumor'agent, a |
food and beverage product, cosmetics, a gquasi-drug, and a
pharmaceutical each of which contains at least one flavanone
25 compound selected from nymphaeocl-A, nymphaeol-B, and

nymphaeol-C.



A flemSanone compound according to the first embodiment is
5,7,3',41-tetrahydroxy-51-G-geranylflavanone (isonymphaecl-B), which is represented by the structural
formula 1: OH 310H 2' The flavanone compound has the molecular formula .0.251-17806, a
molecular weight of 424, and a melting point of 123 to 126C (see Fig. 3). The flavanone compound is a

naturally och(r)gggir@loly thgtpreslent invgntors. Althtou, h the flavandne compound has a structural
characteristic SImilar to that of efiodictyol, i RES™S C-gErRRYPGrots Wt 1RE 5 paRRisH-FRES, it is higher
in lipophilio properaEs {bF terfbrais petmicubilites) tarcetiddfctyielpred Tertflavetnobesssmpound has
ar high an antiexidartasctienamgsiocictyel ef wtocophergbh additiana the flavanang cempound has
an antitumor action which inhibits the 10 proliferation of cancer cells such as a breast cancer cell.
Furthermore, the flavanone compound has an action inducing physiological cell-death (or apoptosis) in
order to remAvE uRdESTEH celR'SUERUS aaifceRitiG Bfhorntdl célltdimd &FFagad cewedaching its

cellular life spaaréntadditien, the 1&flavainong compouand hasian antimietabial actien deactram- positive
bacteria sucB.as $taphylacocBUHUSaRd sROrefrming hactaria such as,Genus Bacillus. An

antioxidant according to the first embodiment contains 20 the flavanone compound as an active
ingredient (or an antioxidant component). The antioxidant may be utilized by adding it to a food and
beverage pradect asradeterioratiomintihitor 40 effectivelyiidubit deteriarationugmainlyq@xigation

deterioration),of ariaus praducss. sHeh as:the, oxidation deterinration of fats,and gils, the deterioration

of flavor com oneqts, the decomcosition of a coloring matter, and the discoloration of coToring matter.
In a living boty whetei 8o od BRABEV &GS E?gdGEFQUEPﬁnﬁ’?%\eﬁééﬁh%%d“ﬁ%ﬁ&?Jcb(ﬁtaining the

antioxidant, has been orally ingested, the 30 fiavanone compound eliminates active oxygen so as to

exert health-gphapcement effects such asan gohancement action.for hecate fynction, a decrease in

acetaldehyde toxicity, an antioxidant action for low-density lipoorotein-chciesterol ﬁ_é)L , an
proliferation-TRBRITG 2ctich toBreast Taticki Eells, ahd 4R improvEmenttHIRIMERE fuhfibn. The
antioxidant 3>1pdydse utiizethbyanakamit comtdinettirecosinetics oxret guasb-dmuiy.dotthatcase, it
serves for whiteping effectivenessad.agang pretection-andthediks, forthe skin, thg orglgavity and
the like. 5 nymphaeol-C. In particular, in the food and beverage product of
the invention, the concentration of the flavanone compound
contained in the food and beverage product may be 30 ppm or more,

more in particular, 30 ppm to 10,000 ppm.

The present invention also provides a cosmetic characterized by
containing, as an active ingredient that produces an antioxidant,
antibacterial, or antitumor effect, at least one flavanone

compound selected from nymphaeol-A and nymphaeol-C.

The present invention also provides a quasi-drug characterized by
containing, as an active ingredient that produces an antioxidant,
antibacterial, or antitumor effect, at least one flavanone

compound selected from nymphaeol-A and nymphaeol-C.

The present invention also provides, a pharmaceutical
characterized by containing, as an active ingredient that
produces an antioxidant, antibacterial, or antitumor effect, at
least one flavanone compound selected from nymphaeol-A and

nymphaeol-C.



An antimicrobial agent according to the first embodiment contains the flavanone comocund as an
active ingredient. The antimicrobial agent is utilized by adding it to, for example, a Food and beverage
product. In that case, the food and 10 beverage product is prevented from rotting. The antimicrobial

agent may be,utilized-by agding it\to a-pharmaeeutical,cor may be utilized as a pharmaceutical such as

a therapeutic drug for infection diseases or an antimicrobial ,chemotbgraypeutic Lemedx.,'l;heq
antimicrobial agent fridy bé utifiz8d "By a8dIHY 1t 16 1 5c08mtits or A quasi-drud 17 that case, it serves
to keep the skin,dberoyaheavity, axilezand 4he dike cieam.aihendthe antimicrobial agent is used by
adding it to a food Qnd begegasgeapandbL{Lcé, %}pgaérprgcggticmgo%mgtics ora 20 quasi-drug, the
concentration of thé flavafone compound contamed in these pro%lu%tsols pr%rf‘é’r% i 16 p‘&n or mere
more preferabiye 28R oy meke stillaridre preferably 30 ppm to 10,000 ppm, and in particular

Preferably 50 ppm to 4,000 ppms Whendhe copcentration of fhe flavanne compound is less than 710
QCITL, an arC\)t%miCcrobiaI ggti% can not be satiﬁfactoril exerted. On the contrary, when the

concentratiort s MO8 than 1 650%&)%,% R Bn&Coridrmicai AR hnfififor agent according to the first
embodiment 30conkdids the flavangae compewsd astareadite mgredienht Owhiebuisdnainly utilized as a
pharmaceuti¢al. The gdese of the.antitpor agent is determined so that iha concentration of the
flavanone compound when the flavanone compound acts upon cancer cells can be preferably 0.1 pM
to 100 mAW and moté€ 35préferably?ti fo T pM. Wﬁeﬁgﬁé tOREBRTAGEH df TRE SHhvdone
compound isdéss ¢hawo Ol UM, ithettherapeuticleffectis weakn O theicontrary, when the concentration
s moreyfan 100 mp Jis sinecogomigal, STEAgse etagaitingy agentdpranagul ispreferably
0.5 to 10 g, and more preferably 2 to 5 g in terms of the flavanone compound per day. en the daily
dose of the fa¥3RBHE ToMmFodd € ess than 0.5 g, its antitumor action can not be satisfactorily
exerted. On the comtiayy, When theck@daily-dese ismate thary 0.0 dhisdireconamicatcEhe dose of the
antitumor agent @5&%@}%is4prle£e@péy 399%%@ of that f ran adul% When the flavanone compound

is contained in a food and lo beverage product (for example, a Realth food product), cosmetics or a
quasi-drug, those pfoducts may %et&t*ﬂifedwﬁﬁf’ddhé@%vm% exdftecaticerpreventve effects by
promotirty the iphysiclogitakremevakefwndesired cells such as a cancerating abnormal cell. When the
product is a 20 pharmaceutical, the concentration of the flavanone compound therein is preferably
about 1 to 30%, and more preferably about 15 to 30%- A food and beverage product according to the
first 25 embo%%@n%@gﬁta?ﬁ&ﬁé*ﬁg\yf&l%n@%n%an\l\’zI’ﬂm?f]éBﬁ and beverage product may contain
the antioxidant or antimicnebialagent asimentionedabover Due tenthesartiexidantaction efithe
flavanone com&qur}gec%@gﬁ%qjggt,he food and beverage product, the food and beverage product
removes active oxygen in'vivo, and thus is utilized as a health food which exerts various
health-éAhancement effects. The flavanone compound in the food and beverage product also prevents
the deterioration A flavanone compound according to the first embodiment is

5,7,3",4"'-tetrahydroxy-5'-C-geranylflavanone (isonymphaeol-B),

which is represented by the structural formula 1:

25
The flavanone compound has the molecular formula CisH,g0¢,
a molecular weight of 424, and a melting point of 123 to 126°C
(see Fig. 3). The flavanone compound is a naturally occurring

new compound, which has been isclated from an Okinawa propolis

14



of the food and beverage product due to the deterioration-inhibiting action of the flavanone compound
S0 as to enhance 35the storage stability of the food and beverage product, or 3 prevents the food and
beverage nrcciuct from rottingto the antimicrobial action of the flavanone compound so as to enhance
the storage stability of the food and beverage produc Therefore, the quality, of the food and beverage
product is stablyciraintaiethovenadong periodiaftimeg Therflavanone.eempeungddn thefeed and

beverage produetromates, by its;antiingy.action, the, physfological temoval of undesired cells such
.as a cancerating abnormal cell and an aged cell reaching its cellu arlife Span. Thud the food and
beverage proddcfis TUAISE UilizEd 2Pa hkalth fosd Wafish eketts aHight healthienhambement effect.

The intake of the feagband heverage product for an-atult isspreferably, 0,05 Q. 10 g,,and more
preferably 021039 ig 15 terms of the flavanone compound perday. When the daily intake of the

flavanohe compouna is [ess than 0.05 g, the antioxidant action of the flavanone compound may not be
effectively exerted. On the contrary, when the daily intake is more than 10 g, it is uneconomical. 20

The f rst embodimentchas thesfollowingadvantageous.effests, A.fdavanone compound, of the first
embodiment is 255£Z>é37,4f-tetéahydrox -5T-C-geranylflavanone (iscnymohaeol-B) represented by the

GHEd abova. SIeE td fidvandRe ToihpoGhd haear aAfiGRiBARAt action, an

structural formul@TTRENtIoRE
antitumor actiony anrahtimiercbiiakactiomand thetikenityis usedifor avwide ariety of applications,

including a fged ane-30heverage product and a pharmaceutical, In particular, the flavanonecompound,
which is a single compound, can simultaneously exert a multiple and multivalent action. Thus, the
I

point that thé FRVARORE tompdtind IS URRASE as FYan RfateAEl ff aefibitfanétishval Health-food as
typified by ar85cropdlisyproduct ¢s Woithytof nete. Fusthesmpse, the 8- flavanmnesgermpound is used
for a similar application,as the ong for eriodictyal, as well as for various applications, wherein a higher
lioodhllid. pbbpartY.742gnithatiff eﬁodictyol is Utilize .aglln%%u?r[fpucf?/%an%ng%:gmp%ﬁdnd%%ntained In.. a
aged cell reaching its cellular life span. In addition, the
15 flavanone compound has an antimicrobial action on Gram-
positive bacteria such as Staphylococcus aureus, and spore

forming bacteria such as Genus Bacillus.

An antioxidant according to the first embodiment contains

20 the flavanone compound as an active ingredient (or an anti-
oxidant component). The antioxidant may be utilized by adding
it to a food and beverage product as a deterioration inhibitor
to effectively inhibit deterioration (mainly, oxidation
deterioration) of various products, such as the oxidation

25 deterioration of fats and oils, the deterioration of flavor
components, the decomposition of a coloring matter, and the
discoloration of coloring matter. In a living body wherein a
food and beverage product such as a health food product,
containing the antioxidant, has been orally ingested, the

30 flavanone compound eliminates active oxygen so as to exert
health-enhancement effects such as an enhancement action for
hepatic function, a decrease in acetaldehyde toxicity, an
antioxidant action for low-density lipoprotein-cholesterol
(LDL), an proliferation-inhibiting action to breast cancer

35 cells, and an improvement in immune function. The antioxidant

)



propolis product which .hasibe.conventionally used as a. health-food raw-material, there is no problem
with respect to oral incestion and transcutaneous administration. An antioxidant of the first
embodiment contains the 10 flavanone compound having a high antioxidant action, as an active
ingredient. Therefore, the antioxidant, when added to a food and beverage product, cosmetics or a
quasi-drug, Prévéitts thé detéroratiorrthersofido 89'1¢ ehharice the storagecstability, as well as

exerting a healthienhancement 15effect and an antixaging effect,in;vivg when the antioxidant has
been orally igljggesé%q or r'[1reanssc(%1;[]acpeaou.lsrlly admir%istered. An antimicrobial agent of the first
embodiment contains the flavanoné compaound favinga Righ antimittsbiaf aEtibheas '2oan active.
ingredient. THéretore! tive ahtimiCrobiahagéntssvhen added to a food and beverage product, cosmetics
or a quasi-drug,. prevents deterioration thereof so as to enhance the storage stability, as well as
exerting a high sarAitar%/ effect and a high deodorant effect when the antimicrobial 25 agent has been
transcutaneously administePed 28 c6smafEs or & Hirsiandy. The ARtimicrobiaragentisaliso utilized as
a pharmacegticak Arcantitunicragentef therfirstembedimanteentains the-20 fdavanopg.compound

having a high,antitumor.action, as.an active ingredient, Therefore, the antitumor agent exerts a high
curative effect on a cancer, as ﬁias being expe%ig)f]o Sggeﬁ%\gprjége%%(/e%e%ecet%éﬂpejoﬁ A food and
beverage produd? fa BeyefsdE bF 4FoBdT Hrbduct Tof the firstembodimnt conitainsi the flavanone

..compéund-haxing @ antioxidant.action;amantifumeraction; anantimicropialaction.and the like.

Therefore, according.to the food,and heyerage .product, deterioration and rottenness of Sthe food and
beverage p%gé(;uct i.tsél is preventerg?ea }\é/\yell%idr%ﬁ?tiﬁ% and Us %fiéﬁégﬁuﬁ]\ﬁ%,’ s(¢h @8

health-enhaftertent gtfstt2an anbbaging effeet & metabolism-enhdrcement effect-andsa -

cancer-preventive effect care-sisuitaneously-exerted: When the content.of.the flavanone 10 compound
in a food angkgevaqﬁg %ipgggggg if set in a relatively small amount, a food and beverage product whose
nly

storage stability only has been enhanced By the det8rorationpfeVentide st rotterness-preventive
action'of the&* fial&nore compoufithisicasilyobtaimedhat Hereinafter, s seeendembegdiment of the

present inventionswih | berexplained:av1 « A flavanene compound aggording to the second
embodiment 20contains at least one substance selected from nymphaeol-A, nymphaeoi-E, and

nymphaeol-C. Nymphaeoi-B is 5,7,3',4'-tetrahydroxy-2p-Cgeranylflavanone and is represented by
the structural form@lE2 10*e antimicrobial agent is used by adding it to a

food and beverage product, a pharmaceutical, cosmetics or a

20 quasi-drug, the concentration of the flavanone compound
contained in these products is preferably 10 ppm or more, more
preferably 20 ppm or more, still more preferably 30 ppm to
10,000 ppm, and in particular preferably 50 ppm to 1,000 ppm.
When the concentration of the flavanone compound is less than

25 10 ppm, an antimicrobial action can not be satisfactorily
exerted. On the contrary, when the concentration is more than

10,000 ppm, it is uneconomical.

An antitumor agent according to the first embodiment
30 contains the flavanone compound as an active ingredient, which
is mainly utilized as a pharmaceutical. The dose of the
antitumor agent is determined so that the concentration of the
flavanone compound when the flavanone compound acts upon
cancer cells can be preferably 0.1 uM to 100 mM, and more
35  preferably 10 to 1,000 uM. When the concentration of the
6



OH ymphaeol-3 has the molecular formula C251-HM36, a molecular weight of 124, and a melti_no
point :04P) of 30 .10 33C (see Fig. 1). Nymphaeol-B is a naturally occurring organic compound, which
has been isolated from an Okinawa propolis by the present inventors. Although nymphaeol-E has a '
structural characteristic similar to that of eriodictycl, it has a 0-deranyi group at the 2'-posi_tior_1. Thus, it
is higher in FPEpHilie propérties(of membeane permeabliitiel) thareetiodictyelnNymehagei-A is

5,7,',4"tetrahydroxy6-Cod 0-geranylfiavanone and. is-represented hy the structyral formula 3: OH 3
,OH 2' 8 bl %%5 76'5" 3 jr7, 10HO 4" Nymphaeci-A has the molecular formula C25142e06, a

15molecular weight of 424, arid 8RB RIMGHdint (M2) of 172 to 175'n (see Fig.Nymphaeol-Ais a
naturally occurring organic compound, which has been isolated from an Okinawa propolis by the

presen@inventors.ﬁ@w%ng@wpm@cg@gﬂ@&%sftr%cé ral cpggaggristc%% similar to that of eriodictycl, it
20 :has a 0-peranyl group at the 6-{)osition. Thus, it 1S higher in I|pop?1| iC'properties (or membrane
peﬂneabmﬂgéfﬁﬁﬁ% &%dﬁﬂ;ﬂ?o 0 g, and more preferably 2 to 5 g in terms

of the flavanone compound per day. When the daily dose of the
flavanone compound is less than 0.5 g, its antitumor action
can not be satisfactorily exerted. On the contrary, when the
10 daily dose is more than 10 g, it is uneconomical. The dose of
the antitumor agent for a child is preferably about half of

that for an adult.

When the flavanone compound is contained in a food and

fud
on

beverage product (for example, a health food product),
cosmetics or a guasi-drug, those products may be utilized as
products which exert cancer-preventive effects by promoting
the physiological removal of undesired cells such as a
cancerating abnormal cell. When the product is a

20 pharmaceutical, the concentration of the flavanone compound

therein 1s preferably about 1 to 50%, and more preferably

about 10 to 30%.

A food and beverage product according to the first

25 embodiment contains the flavanone compound. The food and
beverage product may contain the antioxidant or antimicrobial
agent as mentioned above. Due to the antioxidant action of
the flavanone compound contained in the food and beverage
product, the food and beverage product removes active oxygen

30 in vivo, and thus is utilized as a health food which exerts
various health-enhancement effects. The flavanone compound in
the food and beverage product also prevents the deterioration
of the food and beverage product due to the deterioration-
inhibiting action of the flavanone compound so as to enhance

35 the storage stability of the food and beverage product, or

7



Nymphaeci-C is 33',4'-tetrahydroxy-6-(3",3!"- 25dimethylally1)-2'-C-geranylflawanone and is
represented by the structural formula 4: [STOH1 21"15i4H0 26 Nvmphaeol-C has the
molecular formula C3043606, and a molecular weight of 492 (see Fig. 7). Nymphaeol-0 is a naturally
occurring organic compound, which has been isolated from an Okinawa propolis by the present
inventors. ARheugh hympliacoleC has-a struettrakcharactetistic:similas ta thaf of eriodictygs, it has a

3", 37 dimelilally sroup 2t the & ppsiion fs well.35, A - geranyl group At the 2 position. 10 Thus,
ilit

nymphaeol-C is higher in lippohilic properties (or membrane permea ieSs% than eriodictyol,
nymphaeol-A"BHd i§mphacols: 24y Sfiphagolok, fjrbhaesl-Brahd aymphzeebCHasas 15high
an antioxidahb action 2s, eriodictyl or m-foeapherel(futhermones any of hymphaeal-nA, nymphaeod-3
and nvrpphaeol;G hag an antitumor action which inhibits the proliferation of cancer cells such as a
breast cancer cell. The antitumor action o eggﬁ%f Ymphaeol-A andhymphaedk-e'isHigher than 20that
of nymphae6RBPEAEH dfhyiiphaesiiAzaymphaeskBeand aygphaeok@tiasaniactiondnducing

physiological celi«deaih (apotsis), in:ordep e kemove undesired cells such as a.cancerating abnormal

cell, and an ageg cell reachinc%its cellular life span. In addition, nymphaeol-5 has an antimicrobial
SHCN as ncerat

action on Gram-positive-bacteria Stch as StaBAYIocSECUs alireus! aHPShore fbrifiig Babteria such as
Genus Bacilliiss Egch-of aymphéeoireand iymphaeel-C has anantimierobial action.en Gram-negative

bacteri@suchlas, utilized as a health food which exerts a high health-

enhancement effect.

The intake of the food and beverage product for an adult
is preferably 0.05 to 10 g, and more preferably 0.2 to 5 g in
15 terms of the flavanone compound per day. When the daily
intake of the flavanone compound is less than 0.05 g, the
antioxidant action of the flavanone compound may not be
effectively exerted. On the contrary, when the daily intake
is more than 10 g, it is uneconomical.

20

The first embodiment has the following advantageous

effects.

A flavanone compound of the first embodiment is

25 5,7,3",4"'-tetrahydroxy-5'-C~geranylflavanone {isonymphaeol-B)
represented by the structural formula 1 mentioned above.
Since the flavanone compound has an antioxidant action, an
antitumor action, an antimicrobial action and the like, it is
used for a wide variety of applications, including a food and

30 beverage product and a pharmaceutical. In particular, the
flavanone compound, which is a single compound, can
simultaneously exert a multiple and multivalent action. Thus,
the point that the flavanone compound is utilized as a raw
material for a multifunctional health-food as typified by a

35 propolls product is worthy of note. Furthermore, the
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.12 Esoherlohia coli, and the above-mentioned G maoositive bacteria and spore forming bacteria.

An antioxidant according to the second embodiment contains at least one kind selected from
nymohaeoi-A, nymphaeoi-B and nvmphaeol-C as an active ingredient (or an anti-oxidant component).
The antioxidant may be utilized by adding it to a food and beverage product as a deterioration inhibitor
to effectively irhibit the detenionation i(mainkysi 10oxidationrdeterioraiion) of vasioussProducts, such as
the ox'datio terigrati f nd oils, the deterioration or flavor components, the decomposition of
coloring ma%gf a%n%(%iéepgigqgé%%}aﬁéﬁ 0%%0%6%% r?lsétt%%fl na ﬁ&i%%sbgé))? \%ﬁéarvetiﬁog food and beverage
product such &5 heafthfoele 15¢ontaiting the Rntioxidant has beeatorally ingested; each of
nymphaeol-As nymphiaeal-3 andrmemphaeol:C £liminates,active, axygen sp.as tp.exert .
health-%nh?ggmoelnﬁ‘t gffects such as.an ephancement action for hepatic function, a decrease in
acetaldehyde toxicity, ah antioxidant action for Tow-density 20lipoprotein-shdfestarsl (LDL), an
proliferationbifRibiting aetior 20 bredstcancer tells sand andmprovément in impuspe function. The
antioxidant eiayibe wilized by allowing it-fobe cantained in,cosmetics or a quasi-drug. In that case, it

serves for whitening effectiveness and aging protection and 'the like for the skin, the oral cavity and the
like. An antimicrobial agent according to the secono embodimcnt contains at least one substance
selectee from nymphagot-A; nynepaeoi-B and Mymphaeai<Q as-an active ingredient. The
figantimjcrobial agenhis Wlliged b adding 1oy for grample, a,foed and beyerage product. In that
case, the food and beverage product is prevented from rotting. he antimicrobia agent may be utilized
by addinp it €0 a pharmacettical or may belfiized dsa PHarmatittitical stich asca terapeutic drag
for infectionadiseasesorianh«antimigrohiakehernotherapeutic remedy. ¢3: F:hesantimicrobial agent may

be utilized b@{r%q/qjgg it to, cosetics gr a qu&{Si'Qgg%e'” fthg;lt case,tit ser\%as to ke%p the skin, the oral

Cavity, axilla and the like clean. SWhen the antimicrobial aaeﬁf’ is Used ?/néjoediﬁg@it to a food and
beverage product ¥ pRaffaceitical 26osifietics or axauasi-tiug, theatbtal-corcentratiortof
nymphaeol-Af fivmphaed|Branchrymphaegl-Creentained initheseruadugts ispreferably, 10 pm m Of
more, more preferably 15 Ppm or more, still more re;erabl 30 ppm to 10,000 Ppm, and in particularly
preferably 50 hpm to 1,000 ppm. eeshtt%% t%faltcrc%w%e%%r% i%%(]t}géj}é/ofaiglf‘é%ﬁae’rfgé ppM,
antimicrobial action can not he satisfactorily exerted. Cr. the contrary, when the concentration is more

than 10,000 ppm, if:is snecenemical. An-antitumor agent accardingto the second.embodiment

the flavanone compound having a high antimicrobial action, as

20 an active ingredient. Therefore, the antimicrobial agent,
when added to a food and beverage product, cosmetics or a
quasi-drug, prevents deterioration thereof so as to enhance
the storage stability, as well as exerting a high sanitary
effect and a high deodorant effect when the antimicrobial

25 agent has been transcutaneously administered as cosmetics or a
quasi-drug. The antimicrobial agent is also utilized as a

pharmaceutical.

An antitumor agent of the first embodiment contains the
30 flavanone compound having a high antitumor action, as an
active ingredient. Therefore, the antitumor agent exerts a
high curative effect on a cancer, as well as being expected to

exert a preventive effect thereon.

35 A food and beverage product (a beverage or a food

9



contains at least one substance selected from nymphaeol-A, nvmphaeol-B and nymphaeol-C as an
active inuredient, which is mainly utilized as a pharmaceutical. The dose of the 20antitumor .agent is
determined so that the total concentration of nymphaeol-A, nymphaeol-B and nymphaeoi-C when
nymphaeol-A, nymphaecl-B and nymphaeol-C act upon cancer cells can be preferably 0.1 pM to 100
mM, and moFe preferably 1.0-tes1, 000spMeMbhen ther totabeandentration thereafisless than 0.1 pM,
25the therapeutic sffest isweak. Qn the.contrary, when.it js more than 105 mM, itneOonomical. The
dose of the antitumor agent for an adult is preferably 0.5 to 10 g, and more preferably 265 gin
terms 30 of YMPAAEISA - Aymdhaée -5 ARd Hyinphdecl-C et des Wheathe tailyddse of
nymphaeol-A;mynmphadealB ancrvmaitbagobEusdess than-0.5.d their aptifumoaragtions.cayy:not be
satisfactorily r trary, when_ it is mare than 10 g, it is uneconomical. The dose ot
nymphatgci-A%r;?gﬁi%I%ea%%gvér%gﬁgegﬁ%&fé?gc t|Fdeig?pr(leiﬁer%B?sz?\BSﬁi.dhal‘i’l of tidt fof S 14 an apui
When at least'trie-8ufistafte sefécted o Hymphasslv&, nymohaes!| 78 and nympnaeol-C is
contained in afioedandbbeverage-praguct (for example & health food nroduct)  gosmetics or a
quasi-drug, tggﬁg rpéogn%%t,§ rg%¥ekJ(:etutgiz§d as groduc}s that exert cancer-preventive effects by
promoting the p ysiological removal of undesifet CaTLsGcHT A5 5’ Gafidérating abrformal cell. When the
product is a pharmacasticst thest® totaticontentratior of oymphaesi-A ymphaeeal-Band
nymphaeSl-C@rﬁI@)@r@i{aisiareggr@gg)ﬁ apout 110.50%.a _gcgggl@tprlegersaebéy ﬂpogt %‘Qltotalele A food
and beveraggnpr? ugt accqcrdlnﬁg to the second embodiment contains af least one substancé selected
from nymphagol-A, nyipRAc6I-B ant’ iy HphaRele” 3% fobdand belersye prodiict may be contains
the antioxidapt ®p ahtimicroblal dgenties=mentioaedabave. Bue to-the-aptiexidant-action of
nymbhacol 4 quBehiaect B andpiuphasetC20 contafned i he.food and beverage produt the
food and beverage product remaves active oxygen in vivo, and thus is uti ized a5 a heaith food which
exerts variou%oﬁngﬁfﬁlgnﬁin85ﬁéh¥ effetest Mympbaeol-A, nymphaeol-B and nvmpLaeol-C in the food
and belerage product also prevents the 25 deterioration of the food and beverage product due to the
deterioration-inhibiti 2t eof s e ce the storage stability of the food and beverage
product, or preventtg%éél %%g g%\%r'béglvegrﬁg{%o%%%%f%r}%e%%iﬁg% d%}éeto%ﬁgsaenr}icmi%:?gﬁai:égﬁon thereof
so as to enhdnde ti?eesf’dfaé]@%b'é‘?ability of the food and beverage product. Therefore, the quality of the
food and beverage product is stably maintained over a long period of time. Nymphaeoi-A,
nymphaeol-3 and haeol-C | 00d and beverage product promotes, by thejr antitumor actions,
the physiological rgér{nng(\\}al of u%%s%%%%e%ﬁsuac a5 %algla d%?aﬁﬁg gﬁﬁgpréalecequﬁﬁ%ﬁt

0 contains at least one substance selected from nymphaeol-A,

nymphaeol~B, and nymphaeol-C.

Nymphaeol-B is 5,7,3',4"'~tetrahydroxy-2'-C-

geranylflavanone and is represented by the structural formula

Nymphaeol-B has the molecular formula CosHogOg, a
molecular weight of 424, and a melting point (MP) of 80 to

10



aged cell reaching its cellular life span. Thus, the food and beverage product is also utilized as a
health food which exerts a high health.-enhancement effect. The intake of the food and beverage
product for ab adult is preferably 0.05 to 10 g, and more preferably 0.2 to 5 g in terms of nymbhaeol-A,
nymphaeol-B and nymphaeol-C per day. When the daily intake of nymphaeci-A, nymphaeol-B and
nymbhaeol-€3ixzlessdbani®;05 g, thengrtioxidant-action thereefmay nothe-effectively exerted. On the
contrary, when the, anly jptake-is more than,10 9,045 uneconemical, . The second embodimnen has
the following advantageous effects. 15 Since any of nymphaeol-A, nvmphaaci-B and nymphaeol-C
has an anticX@sRLAction; arantRERGIdCtiohvaRd aA BntimicrbBied ACKBRPiis 05e8 fora wide variety
of applicatiopsrincluding a-fooekand bﬁé’@ﬁ@ﬁ% product ang a@@hefrr@@eea@@lt_i/epart&ular each of
nymphaeol-A, nymphaeol-B and n ol-C, which is a single c ound ca simultaneously exert
a multiple aré mlfltlpé]al%n% ac%’gn g%/ﬁu t‘h%e &gintt at %ach%o gﬁ]ympr?éeeol A nymp 4601 and
nymoinaeolC'is Liifized asia rmwa@{m%r‘@muﬁ@mmﬁoaaphealﬁ@bfobdta@%me@zby a propolis
product is warthypfnate; Furthermore, nymphaeo 1-A, nymphaeol-B and nymphaeol-C is used for a
similar application to the one for eriodictyol, as well as for various applications wherein a higher
lipophilic property than chat of eriodictgoi is utilized. Since nymphaeol-A, nymphaeol-F or
nymphaeoi-C its contaited in afcropolis paddect 'wiieh s /been cofiventionally used as a raw
materighfor health f9od praducts, there s nofroblem. withrespact to,oral ingestion. and franscutaneus
administration. ant|OX|dant of the second embodiment contains, as an active mgreglent at least one
substance sgfected from nymphaeol-A, nymbhaeol-E. and nymphaeol-C, each of which has a high
antioxidant action. Therefore, the antioxidant, when added $§ a food and beverage product, cosmetics
or a quasi drug prevents the deterioration thereof So as to hancgqhe storage stablllty, as well as

2 : a 15 quaS| drug, prevents deterioration thereof
so as to enhance* as exeffts a high sanitary effect and a high deodorant effect
when the antimicrobial agent fhas been traﬁgcutaﬁeously administered as cosmetics or a quasi-drug.
The antimicrobial agent is also utilized as a 20pharmaceutical. An antitumor agent of the second
embodiment contains, as an active ingredient, at least one substance selected from nymphaeol-A,
nymphaeol-2 and Ayifiphaeel-Cheheh ofvhicle haswal 25 highmantituraoiagtion.aTherefore, the

antitumer agent exeits.a.highcurative; effect-onjaLancer.: as V\g%lle&is expected 1o exest_a preventive
effect thereon. A food and beverage product (a beverage or food ﬁroduct) of the second

embodiment'contains Stleast one ' substaiics $efectéd fror Moy TE AFHTThaEbI-E and

nyzephaeol-C; @achc compound, which has been isolated from an Okinawa
propolis by the present inventors. Although nymphaeol-A has a
structural characteristic similar to that of eriodictyeol, it
20 has a C-geranyl group at the 6-position. Thus, 1t is higher
in lipophilic properties (or membrane permeabilities) than

eriodictyol.
Nymphaecl-C 1is 5,7,3",4 " -tetrahydroxy-6-(3"'', 3"~

25 dimethylallyl)-2'-C-geranylflavanone and is represented by the

structural formula 4:

1



of which has an antioxidant action, an antitumor action, an antimicrobial action and the like. Therefore,
according to the food and beverage product, the deterioration and 35rottenness of the food and
beverage product itself are 11 prevented, as well as multiple and useful effects in such as a
health-enhancement effect, an ntl-aoing effect, a metabolisreenhancement effect and a
cancer-preventive effect, are imuitaneously exerted. When the content of nymphaeol-A, 5
nymphaeol-S and nymphageol -C 1|n a food and beverage product is set in a relatively small amount, a
food and bevera e pradu 0 torage stabilit @ ly has been enhanced by the

filtration. The res ultant extragy,was goncentrated under 20reduced pressure to obtain. 39.73 g of an
ethanol extract. Thereafter, the thanol extract was subjected to column chromatograchy under the
condition as described below, whereby eleven fractions were obtained, which were elated with the
elution solvents of the following (1) to (11). 25 Column Tube: glass column, 5.0 x 43 cm Filler:silica gel,
approximately 390'em3:EdutiornCSbhentsie mol4t)hexare :ethy acgtat® = 98r1d (350 ml) stj(2)

hexane : ethyl,acetate, = .80 ; %Q (220 ml) (ggggxggs e)thyl ag etat 06 %0 (250 ml) (4) hexane :
ethyl acetate - 60 : 10 (1000 ml) (3) hexane : ethyl Acetate = 5 %(28 ml) (%) fexane - ethyl acetate

- 40 : 60 (1(‘37(?nﬂr%We%%uréﬂﬁy‘FaEéﬁéLCBWR?%@mIYWB“}%e&éﬁeéﬂ‘M atetdte==20 : 80 (100
ml) (9) hexanecnethyl agetate s 2O [MO0MI)he present inventors. Although

nymphaeol-C has a structural characteristic similar to that of
eriodictyol, it has a 3''', 3'''-dimethylallyl group at the 6-
position as well as a C-geranyl group at the 2’ -position.

10 Thus, nymphaeol-C is higher in lipophilic properties (or
membrane permeabilities) than eriodictyol, nymphaeol~A and

nymphaeol-B.

Any of nymphaeol-A, nymphaeol-B and nymphaeol-C has as
15 high an antioxidant action as eriodictyol or a-tocopherol.
Furthermore, any of nymphaeol-A, nymphaeol-B and nymphaeol~C
has an antitumor action which inhibits the proliferation of
cancer cells such as a breast cancer cell. The antitumor
action of each of nymphaeol-A and nymphaeol-C is higher than
20 that of nymphaeol-B. Each of nymphaeol-A, nymphaeol-B and
nymphaeol-C has an action inducing physiological cell-death
(apotosis) in order to remove undesired cells such as a
cancerating abnormal cell, and an aged cell reaching its
cellular life span. In addition, nymphaeol-B has an
25 antimicrobial action on Gram-positive bacteria such as
Staphylococcus aureus, and spore forming bacteria such as
Genus Bacillus. Each of nymphaeol-A and nymphaeol-C has an

antimicrobial action on Gram-negative bacteria such as

12



(10) ethyl acetate (200 ml) (11) methanol (700 ml) When each of the obtained fractions was analyzed
under the following HPILC condition 1, it has been confirmed that four main ingredients are contained
in the fraction (referred to as "the fourth. fraction") which was eluied with the elution 10solvent (4).
HELT Condition 1 Column:9MC-RacA 19WD ODS (4.6 x 250 7M) Solvent:A: water (with 2% of acetic
acid.), Esci@ gcetonitrile (witha2% ofaceticaeidyEtutiomEondition:positive0-60 min (gradient
elation; A:B590:20,-72>) 2Q;80), Flaw %H#‘nggﬂgqtion: UV 280 nu( Then, the fourth

[

fraction was used so as to separate and purity it under the following HPLC condition 2, whereby
Compound 1 (yield: 61.1 mg), Compound 2 (yield: 65.7 mg) and Compound 3 (yield: 99.8 mg) were
isolated. Furthermare, 2he 25-fotuthcfraction wassused saassto-separateand-purdy it under the

folic:Wing H nditi , whereby Compound 4 (yield: 20.0 mg) was isolajed. HPIC Condition 2
Column%?l%ﬁ%ggﬁg&g% %aé% X %/%Ogrhrrg §oe?%/%é}y?\?v§té$r&{/r}thn%ﬁ%§ao€f% Y : acetonitrile (Willh
0.1% of TEAYI206G Flow Raté: D:fbHir Deteéction:A0Vazg0- it 359HPLG Conditior: 3

Column:fMGPackR&DR: ORS (206350 mm) Salventwalen (ith 0% ofBSA) i acetonif (with 0.2% of.
TEA) =20: ggdSFlow.Ra%eo: 9amg/(gr(1)mDetgcgon: UV 280 nm Mfdentiflcation of Compounds 1 to

ing it d an everage product as a deterioration
inhibitor to effectively inhibit the deterioration (mainly,

10 oxidatién deterioration) of various products, such as the
oxidation deterioration of fats and oils, the deterioration of
flavor components, the decomposition of coloring matter, and
the discoloration of coloring matter. In a living body
wherein a food and beverage product such as a health food,

15 containing the antioxidant, has been orally ingested, each of
nymphaeol-A, nymphaeol-B and nymphaeol~C eliminates active
oxygen so as to exert health-enhancement effects such as an
enhancement action for hepatic function, a decrease in
acetaldehyde toxicity, an antioxidant action for low-density

20 lipoprotein-cholesterol (LDL), an proliferation~inhibiting
action to breast cancer cells, and an improvement in immune
function. The antioxidant may be utilized by allowing it to
be contained in cosmetics or a quasi-drug. In that case, it
serves for whitening effectiveness and aging protection and

25 the like for the skin, the oral cavity and the like.

An antimicrobial agent according to the second embodiment
contains at least one substance selected from nymphaeol-A,
nymphaeol-B and nymphaeol~-C as an active ingredient. The

30 antimicrobial agent is utilized by adding it to, for example,
a food and beverage product. In that case, the food and
beverage product is prevented from rotting. The antimicrobial
agent may be utilized by adding it to a pharmaceutical, or may
be utilized as a pharmaceutical such as a therapeutic drug for
35 infection diseases or an antimicrobial chemotherapeutic remedy.
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The structure of each of Compounds 1 to 4 was analyzed by using 1H-NMR, 11C-NR, MS, IR
spectrum, UV spectrum, and the like. Compound 1) The physicochemical properties of Compound 1
are shown in 15Rig. I. From the 551-MS measurement, it was confirmed that the molecular weight of
Compound 1 was 424. From the IR spectrum, it was suggested that there were a hydroxyl group at
3420 cmll ahéia éarbohyt §poup at 4680 orie varkd thes UV gpectrymashibvwed accharacteristic spectrum

of flavanone-ee2@xflavanol, wherely Cempound | was:presumed tq haye a flavanqne skeleton. From
the integrat%?ﬁ\}/als% of th%%sH-N R spectrum, the existence of 28 protons was identified, while from

the 134B-NMK spectram: 55 Sighals were bbsdfved: Eroffithe DEPTSpactih, three methyl groups,
four methylene groups, seven nmethine groups and eleven quaternary-carbon atoms were

idemtmeoelFrom thesesults mentigned ahoye, themolecular formula of Compound 1 was presafted to
be 12,611206s Furthermore, from the NMR data shown in Fig. 2, concernlngthe HSOIS spectrum, the

1H-Jr: COSY° tife MNBECEFEEHGEMP HRE TS spéchiift BDaRdthedike, CUPGUAE 1oWas identified as
nvaphaeol-B/(57i3'#1«etrahydroxys2' - C-geranyltavanene)repiesented:by. the, strystalformula (2)

mentioned abaye, Althoygh the jsolation. of this ompound from Hernandia nymuhaefolie(ores1)
Rutitzkl has been already reported, the isolﬂionlgf%se?ﬁe EFi]ri'f‘?tqﬁlrﬁié.S (égn%%%ﬂr?%T He i

physicocheiital propéfties BPCBNIoUNMI2 ake showrPin Fig. 8o FromathelESTMS measurement, it

was confirmetkthat the malecplar weight obCompaund:2avas, 424 Eromthe IF spectrum, it was
suggested that lere (?/re56 h d&og}l g{oHBdat 3360 cm-| anctj:k? carbon?\:l %roup at 1680 cult, and the
d'a charattaristic spectruny Bf flavanone ot “LOffavanot, WHERSHY*Edfipound 2 was

TV spectrurﬁ rs%owe :
oresuwd to h&fe effavenoifes skéleton. Frorvthe imegrated value ofithel #h-NMR spectium, the

existence of:28 patonsawvas gosfirnedqawhile-fremethe NMR spectrym, 25 signals were observed.
From the DECgIcseur%atc%r rgbthrgg rrqethgll f:loups,gour methylene groups, eight methine groups and
eleven quaternary-carbon atoms Were i ahitified’ From e testits hientivied 8BoGé Hthe molecular

formulebof Compound 2 was presumed to be C2412806. Furthermore, from the NMR data shown in

Fig. 4, concerning the HSQC. spectEum, the, LEHCQS Y. the HIMSQ spectium, the €D 5. pectrum,
20and the like, Comrpound was identified as 5,7,31,4'- tetrahydroxv-51-C-%eranylflavanone

represented by the Structurafformuid {1 Hidhitioned abiove: THis E6RTHd 8% néw compound
which had novbeeadrdretofore disclesed inthe literature ot the: like.o(Gampound«3d)ich The
physwochemecﬁkpwa%%%h%@pguffwa%ﬁé%énewalm Fiag 5. From the.ES1-MS measurement, it
was cgnflrmed that the molecular weight of Compound 3 was 424. From the IF
0 antitumor agent is determined so that the total concentration
of nymphaeol-A, nymphaeol-B and nymphaeol-C when nymphaeol-2,
nymphaeol-B and nymphaeol-C act upon cancer cells can be
preferably 0.1 puM to 100 mM, and more preferably 10 to 1,000
M. When the total concentration thereof is less than 0.1 uM,
25 the therapeutic effect is weak. On the contrary, when it is

more than 100 mM, it is uneconomical.

The dose of the antitumor agent for an adult is
preferably 0.5 to 10 g, and more preferably 2 to 5 g in terms
30 of nymphaeol-A, nymphaeol-B and nymphaeol-C per day. When the
daily dose of nymphaeol-A, nymphaeol-B and nymphaecl-C is less
than 0.5 g, their antitumor actions can not be satisfactorily
exerted. On the contrary, when it is more than 10 g, it is
uneconomical. The dose of nymphaeol-A, nymphaeol-B and

35 nymphaeol-C for a child is preferably about half of that for
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30 spectrum, it was suggested that :here were a hydroxyl group at 3380 cma carbonyl group at 1680
cm’, and the UV spectrum showed a characteristic spectrum of flavancre or flavanol, whereby
Compound 3 was presumed ac have a flavanone skeleton. From the integrated value of the 'H-NM E
spectrum, the existence. o'(= 28 Protons was =firmed, while from the NMR spectrum 25 signals were
observed. Froim ahe DEPT spectrum, the existence of three methyl groups, four methylene groups,
seven methine groups and eleven guaternary-carbon atoms was confirmed. From the results
mentioned above, the molecular formula of Compound 3 was presumed to be (225H2806.

Furthermore, from INERIMR d&taEhdi irf BRF 62 toncering the Fispm2uspeeranrihe H-t1 COSY,
the HMEC spectruay, the CRspectrupnand te ke, Lompovsd 3 was identified as nymphaeol-A

(5,7,3',4'5tetrggyggg>§ye-qu-&g@@ylfigggngQg)nrﬁpreser}lﬁaedatpéém%% gtructural formula (3) mentioned

above_ Although the isolation of this compounid front Hernaridia ymtiaetolis(presl) Rubinski and
Mimuius clevélafiait has bdert afiéady répofted S thesisolationiofthisceompounidifromepropolis hat been

carried out by+this:study-fer the fiest timen15 (Compaind; 4)- The physicochemical properties of
Compound 4 are sh%wniigalf'g. 7. From the Fr@d[%—MS measurement, it was confirmedthat the

molecular wéight of Compound 4 Wwas 492 Fron the R 20§pectrai. it Wassuytested thatthere were
a hydroxyl grotipp at'8400 Tha cafbenyltgroupratil 840 cm-2, ahd the @V ispectrum showed a

characteristie spectron ot flavanans of flayangh uherehy Comppund.t was presymed lohave a
flevanone skgl%tr?n. From.the integrated value of the 114-NMR spectrum, 25 the existence of 36

protons was confirmed. while fFom the NKIR 3Ba&trim: the Lxistehte B30 bR aons was
observed. Fromiite DER?P spettrum, the existence of five methyl groups, five methylene groups,
seven methylene groups, and thirteen cuaternary-carbon atoms was confirmed. From the results 30
mentioned atbve, the molecular formula of Compound 4 was presumed to be C30112636.
Furthermore, from the RIVEdkta Shownt #EFRY B Cohceffifg e NSOC specrann the 1H-12 COSY,
the HMEC seeetrdnm¢he CDrsoettrsinanic the: like,cCempountd4 was! identified.as;nymphaeol-C

(5,7,3"4'-tetrahydroxy=6- 3P(3 .31 (dimethylally1)- m% eranylflavanone) represented 22 by the
structural formulamentioned above. Aittiouh the isolation ofot]his ¢ompoun<§>?rorraf prnandia
nymphaefolid{presif RuBRIR: ahd MEcArari taharus s BeEn afetalycreported, the isolation of this

compound frath propolds hes been cariechout bythis study for the firstdimg.<Measurement of
Conuﬂu5"1gﬁ%¥g§fdant action of nymphaeol-A, nymphaeol-B and nymphaeol~C
20 contained in the food and beverage product, the food and
beverage product removes active oxygen in vivo, and thus is
utilized as a health food which exerts various health-
enhancement effects. N?mphaeol—A, nymphaeol-B and nymphaeol-C
in the food and beverage product also prevents the
25 deterioration of the food and beverage product due to the
deterioration-inhibiting action thereof so as to enhance the
storage stability of the food and beverage product, or
prevents the food and beverage product from rotting due to the
antimicrobial action thereof so as to enhance the storage
30 stability of the food and beverage product. Therefore, the
quality of the food and beverage product is stably maintained
over a long period of time. Nymphaeol-A, nymphaeol-B and
nymphaeol-C in the food and beverage product promotes, by
theilr antitumor actions, the physiological removal of
35 undesired cells such as a cancerating abnormal cell and an
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With respect to the fact of how much of Compounds 1 to 4 are contained in an Okinawa prcpolis,
analysis was conducted 10 under the following HPLC condition 4 so as to determine the content of
each of Compounds 1 to 4. As a result, it has been confirmed that 12.7 g of Compound 1, 10.5 g of
Compound 2, 13.5 g of Compound 3, and 9.1 g of Compoundare contained in 100 c of raw material of
Okinawa prcepotis. #HPLIC Condition 4iCelumn NMEPack K& DD (4.6 2604mm) Solvent:A: water

(with 0.1% of JEA), 3: acetonitrile (with,Q.1% of TEA) 90Elution Conditions ;. .~ 0-50 min
(gradient elution; A:CI%:G ;356(.100l Plow Rate: 1 mlimin a[)setgct{?é'r?gﬁ% 28 (rjlmwgbﬁbH Radical
Scavenging Adtivity Test>9" BEER (@ &ipRERyIP-pidryitiydradil) is a purple stable radical having a
maximum absorption at 517 nrt, which is converted into colorless hydrazine by gaining hydrogen. This

color reaction was utilized so, as tq determine the radical 30scavenging activity of each of Compounds
1 to 4 and the like. Tﬁaﬁls,-ﬁ of fé)gfm%%%g}c]igolé toaﬂ%vggsegﬁg% ed’ iﬁogt%%of?or prépate'8ml of a
sample solutiénHeiirig adoncentration 61025 uMrThereaftep tefeactpdf the. fesultant sample solutions,

0.75 ml of a6:5:mNJIP Pk seluion-(whase:selvent was sthanol) 35.was added,and stirred, and
reacted in avﬂ]ae% p%%cee %or ne ‘hqcurkfollo%/ved by the determination of an ansorbance at 517 nm.
Furthermore, in place of Compounds 1 t6874, BETBifytated RydrBR§tuerie)? 88-tocoo erol or
eriodictyol wasT@Sedtsé ds tosdetermiriéan dbsorbance aecerding:taesimitasproeedure to the above.

Besides, instead of the,aboue sample:solutions. ethanal.was used as a control 50 as to determine an

absorbance &ccordin to a similar procedure to the above. Then the radical scave%jing aecrtlivity (36) of

each of the materars Was tafttifated TSIAG the36llowing caléulafionTBARGRIE The- 10results are shown
in the following Table 1. Incidentally, each of values shown in Table 1 is the average value and

Zt;?vcil;r)d deviation-qfyalues pbtaingd fiom three, tns, Caleylalion Formula 1 (Radical Scavenging

effects.

15

Since any of nymphaeol~-A, nymphaeol-B ahd nymphaeol~C has

an antioxidant action, an antitumor action and an
antimicrobial action, it is used for a wide varlety of
applications, including a food and beverage product and a

20 pharmaceutical. In particular, each of nymphaeol-A,
nymphaeol-B and nymphaeol-C, which is a single compound, can
simultaneously exert a multiple and multivalent action. Thus,
the point that each of nymphaecl-A, nymphaeol-B and nymphaeol-
C is utilized as a raw material for a multifunctional health-

25 food as typified by a propolis product is worthy of note.
Furthermore, nymphaeol-A, nymphaeol-B and nymphaeol~C is used
for a similar application to the one for eriodictyol, as well
as for various applications wherein a higher lipophilic
property than that of eriodictyol is utilized. Since

30 nymphaeol-A, nymphaecl-B or nymphaeol-C is contained in a
propolis product which has been conventionally used as a raw

material for health food products, there is no problem with

respect to oral ingestion and transcutaneous administration.

w
o

An antiloxidant of the second embodiment contains, as an

16



(J(Absorbance of Control) - (Absorbance of Sample Solu ion))/(Absorbance of Control)] x_lO_O Table 1
Sample Radical Scavenging Activity(%)from OPPH Radical Scavenging Activity Test Antioxidant
Activity (36)from 8-carotene Fading Test Compound 1 55.35+0.43 85.542.24 Compound 2 49.860.96
78.071.79 Compound 3 64.00+0.58 60.621.16 Compound 4 5C.79.0.08 80.060.29 BHT 73.51+7.48
85.021.39 a#ocapheroh$B8i£E24 at least one substance selected from '

nymphaeol-A, nymphaeol-B and nymphaeol-C, each of which has a
high antioxidant action. Therefore, the antioxidant, when
added to a food and beverage product, cosmetics or a quasi-
5 drug, prevents the deterioration thereof so as to enhance the
storage stability, as well as exerts a health-enhancement
~effect and an anti-aging effect in vivo when the antioxidant

has been orally ingested or transcutaneously administered.

10 An antimicrobial agent of the second embodiment contains,
as an active ingredient, at least one substance selected from
nymphaeol-A, nymphaeol-B and nymphaeol-C, each of which has a
high antimicrobial action. Therefore, the antimicrobial agent,
when added to a food and beverage product, cosmetics or a

15 guasi-drug, prevents deterioration thereof so as to enhance
storage stability, as well as exerts a high sanitary effect
and a high deodorant effect when the antimicrobial agent has
been transcutaneously administered as cosmetics or a quasi-
drug. The antimicrobial agent is also utilized as a

20  pharmaceutical.

An antitumor agent of the second embodiment contains, as
an active ingredient, at least one substance selected fronm
nymphaeol-A, nymphaeol-B and nymphaeol-C, each of which has a

25 high antitumor action. Therefore, the antitumor agent exerts
a high curative effect on a cancer, as well as is expected to

exert . a preventive effect thereon.

A food and beverage product (a beverage or food product)
30 of the second embodiment contains at least one substance
selected from nymphaeol-A, nymphaeol-B and nymphaeol-C, each
of which has an antioxidant action, an antitumor action, an
antimicrobial action and the like. Therefore, according to
the food and beverage product, the deterioration and
35 rottenness of the food and beverage product itself are
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93.00+6.73 Eriodictycl 68.82+1.12 81.47+2.48 From the results shown in ?able 1, it has been
clarified that each of Compounds I to 4 has a higher radical scavenging activity than that of BHT, and
has about the same radical scavenging activit as that of a-tcopnerol. Among others, Compound 8 had
the highest radical scavenging activity, which was about the same as that of eriodistyol. Pdtitcagh
each of CorfipBliRasSd 3 afd Fisla Rioin ihakdrfal 2fié astical scadénging dctivitythereof has not
been conventionallysstudiedis Thesemarkakly-high radical scavenging agtivity of gach of Compounds
1,3and 4 hase Qaeggﬁggf_ie% fl?%' rfg(i%sm%tugye%fgr th first time. <5-carotene Fa:d‘ing Test> 5-carotene will
fade due to the reaction of linoleic acid peroxide. wHich s Prodtced By RE &uitBxidatioh &t linoinic 10
acid, with a dégbleiiond i Eletarotene sThisphebmenonawas utikized so as tordetesmine the
antioxidant acfivityof each ah,gompgunds. 1 te 4;and the like. Thatis, first of all, 2 ml of a 200 mg/ma
solution of Tween-40 in chloroform, 0.4 m| of a 100 mg/ml solution of linoleic acid in chloroform, and 3
ml of a 0.1 mg/m $BILitioh of (b-&&rofe A8 chitofdthn weré fixed and isreatter tie Sofvent was
removed by usirgeaTitragen gas:Subsequently, 166 mkefrdistileshwatersvas agded thereto, and

adequately stirred-to,obtain an.emulsion, To 3 ml of this emulsion, ethanol was added to completely
dissolve the solute 20in the so ventThereaftéDr, each of éﬁ%%oﬁﬁég ?Lnt%ldy $va%C§i§§8Iv%g in ethanol so

as to prepar8 A" 8ample SOItOHTRAIAG & EoRBEhtRation 8E 2 2-MM. S0 akéf thecsamplesolution was
mixec'with the above emulsion wherein the solute had been completely dissolved so as to prepare a
reaction liquid (or actign. i uidlg. Then the concentration of each of Compounds 1 to 4 in
the reaction quuid‘%{v%l}gggog]ﬁa?l\%%e Fg}}ct%)rr}e iquid was incubated’ éft%oéeforrn%ﬁeminutes. Then the
absorbance of @ath ctthé feséhan ligaf before the smaibationEard thesreaction liquid after the
incubation was 30determined at 470 nm. Furthermore, BHT, a-tocopherol, or eriodictyol was used in
place of Compunds 1104 §0 as %)fd%tgr%noig% éhe> absorbance of the reaction liquid before and after
incubation according to a similar proce&hre {0 the above-mentioned one. In addition, as a control, a
reaction’35Liquid (6P a%oritrot feasticrr ligaid) whierein ho saampleatsolution was contained was
prepared so@sio-determine the absehance-ef he reaction liguid before and,after incuCtion according
to a similar procedure to.the above: engigTed one. The antioxidant activity (%) of each of the

materials Wassegéﬁcrzal%aténé Using the Tolfowing caCliation Brmaracs! e FeStits"&FRPSRGWHIA Table |
described atviresHdidentally edeh ofesldes shownreinikabledsisthe avetage malue and standard

deviation of values-0btained from three NS: extract was concentrated under
20 reduced pressure to obtain 39.73 g of an ethanol extract.
Thereafter, the ethanol extract was subjected to column
chromatography under the condition as described below, whereby
eleven fractions were obtained, which were eluted with the

elution solvents of the following (1) to (11).

25
Column Tube: glass column, 5.0 x 45 cm
Filler: silica gel, approximately 590 cm’
Elution Solvents:
(1) hexane : ethyl acetate = 90 : 10 (350 ml)
30 (2) hexane : ethyl acetate = 80 : 20 (220 ml)
(3) hexane : ethyl acetate = 70 : 30 (250 ml)
{4) hexane : ethyl acetate = 60 : 40 (1000 ml)
(5) hexane : ethyl acetate = 50 : 50 (200 ml)
(6) hexane : ethyl acetate = 40 : 60 (100 ml)
35 (7) hexane : ethyl acetate = 30 : 70 (100 ml)
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tion Formula 2 (Antioxidant Activity) = [{(Fading Rate of Control) - (Fading Rate of-Sample
Soluticn)}/(Fading Rate of Control)] x 100 15It should be noted that in the calculation2, "Fading Rate of
Control" is the natural logarithm of a value which is acquired by dividing the absorbance of the control
reaction liquid before incubation by the absorbance of the control reaction liquid after incubation and
further by 20 dividfing fife pesultart Valule By60: and=Tading Rate 69 Samip Solution” is the natural
logarithm of a value which issacquired by dividing.the absarbagnce ofthg;sample reaction liquid before
incubation by the absorbance of the sample reaction liquid after incubation and further by dividing the
25resultant value by'60° - Y 'Fioi tReFesaltd a&shown in Table 1, it has been confirmed that
Compound 2 has abouttiensame highCamtioxidant activity as that of each of BHT, a-tocopherol, and
eriodictyol. 30 From the results as shown In Table 1, it has been confirmed that any of
Compounds 1 to 4 has a high antioxidant activity, and among them, Compounds 1, 2 and 4 have
about the same higH*&AtiGRigan? Sctivity 48 that' GFedcr6F BT diB5t6espheral, andieriodictycl.
Although eachof £ompounds dp3c andr4i Is admown matedal, the antiexidantagtivity thereof has not
been conver&t'&qﬁ&alﬁ(asityidiwerg. JThe. remarkably ,hioqghtagtiox'd%r%t activity of each of Compounds 1, 3 and
4 has clarified by this study for the first time. 5 <Breast Cancer Cell Proleration- MRt Test>
When breast aféer ¢ells (CF7) aré ciftuted, if estradicdor 19B1esttadibthavingl oeli-proliferation
accelerating=actios, is added thereto, the proliferation of 10 breast cancer cells can be simply
promoted in a short period. This phenomenonwas utilized so as to examine the effect of each of
Compounds | to 4 and the like on the proliferation inhibition of breast cancer cells. That is, first of all,
each of Comp&iads Ttrod wagrdifuted with dimethyl sulfoxide 15to prepare a sample solution.
Thereafter, 2 x 103,0fMCF7 wesgdnoculated in each well of a 964well plate, and3estradiol and the

sample solutibn were added thereto after 4 hours. Estfadiod was added to each compartment so that
the final concentration Gf éstradfol cAAHE 0.4 A andl fhe fFE 20tcHeEhiration of the sample solution

can bel@.2 pM, 2 uM, or 20 aM. KAfterdacubation fer a piedetekmined: petiod ofdimae (three or five days),
each of the medig;was sgplaged with, a.new medium, and an enzyme solution (Cell counting Kit-8

‘Wako)
0-60 min (gradient elution; A:B=80:20 — 20:80)

Flow Rate: 1 ml/min
Detecticon: UV 280 nm
20
Then, the fourth fraction was used so as to separate and
purify it under the following HPLC condition 2, whereby
Compound 1 (yield: 61.1 mg), Compound 2 (yield: 65.7 mg) and
Compound 3 (yield: 99.8 mg) were isolated. Furthermore, the
25 fourth fraction was used so as to separate and purify it under
the following HPLC condition 3, whereby Compound 4 (yield:

20.0 mg) was isolated.

HPLC Condition 2

30 Column: YMC~Pack R&D ODS (20 x 250 mm)
Solvent: water (with 0.1% of TFA) : acetonitrile
(with 0.1% of TFA) = 40 : 60

Flow Rate: 9 ml/min
Detection: UV 280 nm
35
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was added to the new medium in an amount of 10% of the new 25 medium. After maintained the
medium in an incubator at a temperature of 37C for two hours, the absorbance of the medium was
determined at a wavelength of 450 nm (a reference wave length of 630 nm) by means of a
spectrophotometer so as to quantify the number of living cells in each compartment. As for the
compartment whose fridtibatioRperiod is predetermined to be five days, on the third day of the
incubation, the meglium-was replaced-with & newomediun, and {hetrgafter, estradiol and a sample
solution were ad i.tg the 35new medium, and the incubation was continued {ill fifth day. 27 734s for
the compartment%\%%gsgg ?ricubaf"{gr% eerrio%]fstgrgd'e’fgrrﬁi#eggt% pbe: 0 &y At tdurti6urs after the 5.2were
inoculated, an enzyme. solution Was added*othe Thédium.2Fhe nigdium was maintained in an
incubatos at a tempetature of 37C far/we hours, followed by determining the absorbance. Instead
of Compounds I. Bo gfé eglodiqtycbwafg%sed to determine the absorbance according to a similar
procedure to the above-meéntioned 6rie, ARd thus the number of living cells 10 in each compartment
was quantified_ Furthermore, Control | to which neither estradici nor a sample had been added was

used to determine the-ahsarbance;according to.2 similarprogedure to the above-mentioned one, and
thus the number of living cells in each comcartmant was quantified, while Control 2 to which no sample

had been added was {iséd 16 detéiMite fife~dbsorbaREa Acetrding 6 aisirffar procsdare &ythe
above-hientioned onej-ahtkthusthsrmumber, of kviag cells im pach compartment was guyantified.
20When it is assumed that the number of living cells of Control 1 as quantified after a zero-day
incubation period is I, the relative value of living cells as cuantified in each of the runs mentioned
above is shown in Table 2. Incidentally, each of values shown in Table 2 is the average value and 25
standard deviation ofwaluesrabtajned from eight wells. Table 2 Sample (Relative Value of Living
Cells On -day The physicochemical properties of Compound 1 are shown in
15 Fig. 1. From the ESI-MS measurement, it was confirmed that
the molecular weight of Compound 1 was 424. From the IR
spectrum, 1t was suggested that there were a hydroxyl group at
3420 cm™ and a carbonyl group at 1680 cm™!, and the UV
Spectrum showed a characteristic spectrum of flavanone or
20 flavanol, whereby Compound 1 was presumed to have a flavanone
skeleton. From the integrated value of the 'H-NMR spectrum,
the existence of 28 protons was identified, while from the
Be-NMR spectrum, 25 signals were observed. From the DEPT
spectrum, three methyl groups, four methylene groups, seven
25 methine groups and eleven quaternary-carbon atoms were
identified. From the results mentioned above, the molecular
formula of Compound 1 was presumed to be C25H506. Furthermore,
from the NMR data shown in Fig. 2, concerning the HSQC
spectrum, the 'H-'H COSY, the HMBC spectrum, the CD spectrum,
30 and the like, Compound 1 was identified as nymphaeol-B
(5,7,3",4"-tetrahydroxy-2'-C-geranylflavanone) represented by
the structural formula (2) mentioned above. B&although the

isolation of this compound from Hernandia nymphaefolia(presl)

Kubitzki has been already reported, the isolation of this

w
U

compound from propolis has been carried out by this study for

20



Incubation After 3-days Incuation Period After S-days Incubation Period Control 1 1.00 .0.07 2.45
+0.12 3.29 0.08 Control 2 1 nM Estradiol) 97 - 0.04 3.12 +0.34 7.02 0.99 Eriodictyol 0.2 pM 0.96

the first time.

(Compound 2)
The physicochemical properties of Compound 2 are shown in
5 Fig. 3. From the ESI-MS measurement, it was confirmed that
the molecular weight of Compound 2 was 424. From the IR
spectrum, it was suggested that there were a hydroxyl group at
3360 cm™ and a carbonyl group at 1680 cm™, and the UV
spectrum showed a characteristic spectrum of flavanone or
10 flavanol, whereby Compound 2 was presumed to have a flavanone
skeleton. From the integrated value of the 'H-NMR spectrum,
the existence of 28 protons was confirmed, while from the PC-
NMR spectrum, 25 signals were observed. From the DEPT
spectrum, three methyl groups, four methylene groups, eight
15 methine groups and eleven quaternary-carbon atoms were
identified. From the results mentioned above, the molecular
formula of Compound 2 was presumed to be CysHz0s. Furthermore,
from the NMR data shown in Fig. 4, concerning the HSQC
spectrum, the 'H-'H COSY, the HMBC spectrum, the CD spectrum,
20 and the like, Compound 2 was identified as 5,7,3',4'-
tetrahydroxy-5'-C-geranylflavanone represented by the
structural formula (1) mentioned above. This compound was a
new compound which had not been heretofore disclosed in the
literature or the like.
25
(Compound 3)
The physicochemical properties of Compound 3 are shown in
Fig. 5. From the ESI-MS measurement, it was confirmed that
the molecular weight of Compound 3 was 424. From the IR
30 spectrum, it was suggested that there were a hydroxyl group at
3380 cm™ and a carbonyl group at 1680 cm™, and the UV
spectrum showed a characteristic spectrum of flavanone or
flavanol, whereby Compound 3 was presumed tc have a flavanone
skeleton. From the integrated value of the 'H-NMR spectrum,

35 the existence of 28 protons was confirmed, while from the **C-
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0.04 2.88 0.22 7.330.60 2 pM 0.98 0.07 2.90 0.137.16 0.36 20 pM 1.01 0.052.54 0.305.13 0.62
Compound 1 0.2 pM

10

15

20

25

30

NMR spectrum 25 signals were observed. From the DEPT spectrum,
the existence of three methyl groups, four methylene groups,
seven methine groups and eleven quaternary-carbon atoms was
confirmed. From the results mentioned above, the molecular
formula of Compound 3 was presumed to be CjsHp0¢. Furthermore,
from the NMR data shown in Fig. 6, concerning the HSQC
spectrum, the 'H-'H COSY, the HMBC spectrum, the CD spectrum,
and the like, Compound 3 was identified as nymphaeol-A
(5,7,3',4’~tetrahydroxy—6—C—geranylflavanone) represented by
the structural formula (3) mentiocned above. Although the
isolation of this compound from Hernandia nymphaefolia(presl)
Kubitzki and Mimulus clevelandii has been already reported,
the isolation of this compound from propolis has been carried

out by this study for the first time.

(Compound 4)

The physicochemical properties of Compound 4 are shown in
Fig. 7. From the FAB-MS measurement, it was confirmed that
the molecular weight of Compound 4 was 492. From the IR
spectrum, it was suggested that there were a hydroxyl group at
3400 cm™ and a carbonyl group at 1640 cm™, and the UV
spectrum showed a characteristic spectrum of flavanone or
flavanol, whereby Compound 4 was presumed to have a flavanone
skeleton. From the integrated value of the 'H-NMR spectrum,
the existehce of 36 protons was confirmed, while from the “3C-
NMR spectrum, the existence of 30 carbon atoms was observed.
From the DEPT spectrum, the existence of five methyl groups,
five methylene groups, seven methylene groups, and thirteen
quaternary-carbon atoms was confirmed. From the results
mentioned above, the molecular formula of Compound 4 was
presumed to be C3pH360¢. Furthermore, from the NMR data shown
in Fig. 8, concerning the HSQC spectrum, the ‘H-'H CO8Y, the
HAMBC spectrum, the CD spectrum, and the like, Compound 4 was
identified as nymphaeol-C (5,7,3",4"~tetrahydroxy-6-
(3"’,3"'~dimethylallyl}—2‘—C‘geranylflavanone} represented
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0.98 0.042.360.)47.26 0.48 24N 0.99 0.052.580.116.010.25 20aM 1.01 0.052.220.19 4.17
0.50 Compound
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25
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by the structural formula (4) mentioned above. Although the
iéolation of this compound from Hernandia nymphaefolia({presl)
Kubitzkl, and Macaranga tanarius has been already reported,
the isolation of this compound from propolis has been carried

out by this study for the first time.

<Measurement of Contents in Propolis>

With respect to the fact of how much of Compounds 1 to 4
are contained in an Okinawa propolis, analysis was conducted
under the following HPLC condition 4 so as to determiné the
content of each of Compounds 1 to 4. As a result, it has been
confirmed that 12.7 g of Compound 1, 10.5 g of Compound 2,
13.5 g of Compound 3, and 9.1 g of Compound 4 are contained in

100 g of raw material of Okinawa propolis.

HPLC Condition 4
Column: YMC—Pack R&D ODS (4.6 x 250 mm)
Solvent: A: water (with 0.1% of Traj,
B: acetonitrile (with 0.1% of TFA)
Elution Conditions
0-50 min (gradient elution; A:B=65:35 — 0:100)
Flow Rate: 1 ml/min

Detection: UV 280 nm

<DPPH Radical Scavenging Activity Test>

DPPH (o,a-diphenyl-f-picrylhydradil) is a purple stable
radical having a maximum absorption at 517 nm, which is
converted into colorless hydrazine by gaining hydrogen. This
color reaction was utilized so as to determine the radical
scavenging activity of each of Compounds 1 to 4 and the like.
That 1s, each of Compounds 1 to 4 was dissolved in ethanol to
prepare 3 ml of a sample solution having a concentration of 25
uM. Thereafter, to each of the resultant sample solutions,
0.75 ml of a 0.5 mM DPPH solution (whose solvent was ethanol)
was added and stirred, and reacted in a dark place for one
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2 0.2 uM 0.95 +0.042.97 +0.37 6.83 +0.58 2 4M 0.99 aa0.042.68 +0.19 6.59 0.50 20 4M 1.00
0.072.59 + 0.21 5.59 1.01 Compound

(@)1
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hour, followed by the determination of an absorbance at 517 nm.
Furthermore, in place of Compounds 1 to 4, BHT (butylated
hydroxytoluene), o-tocopherol or eriodictyol was used so as to
determine an absorbance according to a similar procedure to
the above. Besides, instead of the above sample solutions,
ethanol was used as a control so as to determine an absorbance
according to a similar procedure to the above. Then the
radical scavenging activity (%) of each of the materials was
calculated using the following calculation formula 1. The
results are shown in the following Table 1. Incidentally,

each of values shown in Table 1 is the average value and

standard deviation of values obtained from three runs.

Calculation Formula 1
(Radical Scavenging Activity)
= [{(Absorbance of Control) - (Absorbance of Sample

Solution) }/ (Absorbance of Control)] x 100

Table 1

Sample Radical Scavenging Antioxidant Activity
Activity (%) from DPPH (%) from fB-carotene

Radical Scavenging Fading Test

Activity Test

Compound 1 55.35 £ 0.43 85.54 £ 2.24

Compound 2 49.86 * 0.96 78.07 £ 1.79

Compound 3 64.00 £ 0.58 60.62 + 1.16

Compound 4 50.79 * 0.08 80.06 £ 0.29

BHT 28.51 + 7.48 85.02 £ 1.89

c—tocopherol 58.87 £ 1.24 93.00 £ 0.73

Eriodictyol 68.82 £ 1.12 81.47 + 2.48

From the results shown in Table 1, it has been clarified
that each of Compounds 1 to 4 has a higher radical scavenging
activity than that of BHT, and has about the same radical
scavenging activity as that of o-tocopherol. Among others,
Compound 3 had the highest radical scavenging activity, which

was about the same as that of eriodictyol. Although each of

2



30.2pM 0.99 0.052.94 +0.70 6.99 0.66 20 1.01 0.052.53 0.305.36 0.44 20 bM 0.96 0.641.21 0.22
0.89 0.12 Compound

Compounds 1, 3 and 4 is a known material, the radical
scavenging activity thereof has not been conventionally
'studied. The remarkably high radical scavenging activity of

each of Compounds 1, 3 and 4 has been clarified by this study
5 for the first time.

<B-carotene Fading Test>
f-carotene will fade due to the reaction of linoleic acid

peroxide, which i1s produced by the autoxidation of linoleic

10 acid, with a double bond in P-carotene. This phenomenon was
utilized so as to determine the antioxidant activity of each
of Compounds 1 to 4 and the like. That is, first of all, 2 ml
of a 200 mg/ml solution of Tween~40 in chloroform, 0.4 ml of a
100 mg/ml soclution of linoleic acid in chloroform, and 3 ml of

15 a 0.1 mg/ml solution of B-carotene in chloroform were mixed,
and thereafter the solvent was removed by using a nitrogen gas.
Subsequently, 100 ml of distilled water was added thereto, and
adequately stirred to obtain an emulsion. To 3 ml of this
emulsion, ethanol was added to completely dissolve the solute

20 in the solvent. Thereafter, each of Compounds 1 to 4 was
dissolved in ethanol so as to prepare a sample solution having
a concentration of 1.2 mM. 50 ul of the sample solution was
mixed with the above emulsion wherein the solute had been
completely dissolved so as to prepare a reaction liquid (or a

25 sample reaction liguid). Then the concentration of each of
Compounds 1 to 4 in the reaction liquid was 20 uM. The
reaction liguid was incubated at 60°C for 60 minutes. Then
the absorbance of each of the reaction liguid before the
incubation and the reaction liquid after the incubation was

30 determined at 470 nm. Furthermore, BHT, o-tocopherol, or
eriodictyol was used in place of Compounds 1 to 4 so as to
determine the absorbance of the reaction liquid before and
after incubation according tc a similar procedure to the
above-mentioned one. In addition, as a contrel, a reaction

35 ligquid (or a control reaction liquid) wherein no sample

*25



40.2PM0.99 0.042.97 +0.27 6.30 + 0.54 2 pM 1.00 0.07 3.03 +0.30 6.41 0.53 204N 10.98 0.04

1.27 0.20
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solution was contained was prepared so as to determine the
absorbance of the reaction liquid before and after incubation
according to a similar procedure to the above-mentioned one.
The antioxidant activity (%) of each of the materials was
calculated using the following calculation formula 2. The
results are shown in Table 1 described above. Incidentally,
each of values shown in Table 1 is the average value and

standard deviation of values obtained from three runs.

Caiculation Formula 2
(Antioxidant Activity)
= [{(Fading Rate of Control) - (Fading Rate of Sample

Solution)}/(Fading Rate of Control}] x 100

It should be noted that in the calculation formula 2,
“Fading Rate of Control” is the natural logarithm of a wvalue
which is acquired by dividing the absorbance of the control
reaction liquid before incubation by the absorbance of the
control reaction liquid after incubation and further by
dividing the resultant value by 60; and “Fading Rate of Sample
Solution” is the natural logarithm of a value which is
acquired by dividing the absorbance of the sample reaction
liquid before incubation by the absorbance of the sample

reaction liquid after incubation and further by dividing the

resultant value by 60.

From the results as shown in Table 1, it has been
confirmed that Compound 2 has about the same high antioxidant

activity as that of each of BHT, a-tocopherol, and eriodictyol.

From the results as shown in Table 1, it has been
confirmed that any of Compounds 1 to 4 has a high antioxidant
activity, and among them, Compounds 1, 2 and 4 have about the
same high antioxidant activity as that of each of BHT, a-

tocopherol, and eriodictyol. Although each of Compounds 1, 3
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1.01+0.12 From the results shown in Table 2, it has been confirmed that each of Compounds 1
to 4 has the effect of inhibiting the proliferation caf breast cancer cells with differences somewhat
therebetween. Furthermore, it has been found that the effect of each of Compounds 1 to 4 on inhibiting
the proliferation of breast cancer cells depends upon its concentration. In particular, as for
compartmerits 4o vhich 20aNwof Getrpoumd, 3 10er 4rhac beenraddes; avmeye steongly inhibiting

effect on theproliferatign.of Qr@§§EE%ri‘%¢{aclel”i (2., 7 oytotoxic effect upon breast cancer cells) than
that of Control 1 was confirmed. Although each of Compounds 1, 3and 4 is ayknoLv%n material, the

breast cancér ¢elfé prtiération inhibitiry aBRGH tiferebPHES Ht hebn corvehtionzdly stadied. The
remarkably highr antitumor activity ©f eagh of Campoends:1;3iaad 4 has been clarified by this study
for the first time. <Antimicrobial Act.lvity Test with Ethanol Extract> E.coli (LE0366) as a biblogioal
indicator for Gram-negative bacteria; Staphylococcus aureus (15015035) as a biological indicator for
Gram-positive bactetiz? Bacilfiis €erass(2F0A5303Ty asta bivldgicabindicatof fertspore forming
bacteria having resistancereperties.exen te ajprocgss stich 1Q.as thermal sterilization; ant Bacillus
coagulans sgg)@{f%t%gg Jﬁomoe}c d@.ﬁéi_oerg ed canrlid food, as a biolti)]%ical indicator for fungi which cause
the deterioration of a canhed food were Gsed 50 a&th eValdatethe &itimicrebit setivity of each of
Compounds*F €6 4¢ That iy fiesttéfoall, ahsethadetextrackts frorha ravw materiakabpropolis (see the
Sectiono<Isolation of Compounds)iwas dissolved,im 70% ethanol, and thereatfter, standard agar
media were pre ared wherein the concentration of the extract was adjusted to he 0 ppm, 12.5 ppm, 25

ppm, 5C ppm, 100 ppm. of 150 p5ih. ShibsedGentv, tResé Stardarirdgdrhetiid 20twere subjected to
autoclave stefifization Sorasctorprepare evaluationtmedia;, iandeach of the biotegigal indicators was

inoculated in gaeh of these evaluation media.so as o check oyt its gr Jrhs%”d evelopment. As a
result, it has been confirmed that the higher the concentration of the ethanol 25 exfratt is, the more
strongly the GF6WHT and G&ERSRent b edct oF tie bitlegicak indicktsrs isvihhivifethiagrarticular, when
the cohgentrationrefthesethanahextractds 30ipRM ormares er 50 ppm,ormorenadiolpgical indicators

were detected from the media,Ingidentally, jt was o%reé’i%’ib(; gg]lcorqir@ed that 70% ethangl had
ac

almost no effect upon the growth and development of e of the ﬁio?ogeléalairﬁ it eto
<Antimicrobfl ActiVity Te8 Wit e bTPGUNJET to aSiEc i and Salmrrelladenteritidis (S. en;
NBRC2313)as asRbiologieal inditatorfor &ram-negative hacteria; Staphylaeoecus aureus (Sta.) as a

biological indicatar. for Gram-positive bacteria; and Bacillus, cereus (B, cc) as a biological indicator for
spore forming bactrclaria were used ?o%vaﬁja?g the an i?ni(l:&:'o ial dctivi y of ”ac%%ﬁéompounds 1 to 4.
~That is” firsE8P&R"EdcH 6PEoRfp SUISSBRS 4swas Hilssolvedan 70% &thandl, ahduthereafter, standard

agar media dereprepared wheteimtheieoncentration-efeach-of Compunds;1te 4 was adjusted to be
0 opm, 5 ppm,;10.ppnh 15.ppm, 20 ppm, or 50 ppm. Subseauently, these standard agar media were
1OSubjected(to alj?toclave slterellizda?t'oﬁ $0 %as(i% pcggpg}r)ee eVaflintioh el BHd8adh Of the biological
indicators was indaatet infeachof theserevatuation mediaeAfter the: incubation-of eaghof the

bacteria, theaymber of the basteriaper.apetd dish (GFU/phtridish) was deterpingd, The results 15
are sh%vn in Tgbles 3 g\r}glC 4, Table 2 . . _ ,
mediun. er malntained the medium in an incubator at a

temperature of 37°C for two hours, the absorbance of the
medium was determined at a wavelength of 450 nm {a reference
wave length of 630 nm) by means of a spectrophotometer so as
to quantify the number of living cells in each compartment.

30

As for the compartment whose incubation period is
predetermined to be five days, on the third day of the
incubation, the medium was replaced with a new medium, and
thereafter, estradiol and a sample solution were added to the

35 new medium, and the incubation was continued till fifth day.
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Concentration of Sample Number of Bacteria(TTUcdish) Gram-negative Bacteria Gram- positive
Bacteria Spore forming Bacteria Fncoli | S.en Sta. 2.ce OpPm >3000>3000 470 13 Compound 1
5PPm >3000 >3000 344 12

10

pot
n

20

25

As for the compartment whose incubation period is
predetermined to be 0 day, at four hours after the cells were
inoculated, an enzyme solution was added to the medium. The
medium was maintained in an incubator at a temperature of 37°C

for two hours, followed by determining the absorbance.

Instead of Compounds 1 to 4, eriodictyol was used to
determine the absorbance according to a similar procedure to
the above-mentioned one, and thus the number of living cells
in each compartment was quantified. Furthermore, Control 1 to
which neither estradiol nor a sample had been added was used
to determine the absorbance according to a similar procedure
to the above-mentioned one, and thus the number of living
cells in each compartment was quantified, while Control 2 to
which no sample had been added was used to determine the
absorbance according to a similar procedure to the above-
mentioned one, and thus the number of living cells in each

compartment was quantified.

When it 1s assumed that the number of living cells of
Control 1 as guantified after a zero-day incubation period is
1, the relative value of living cells as quantified in each of
the runs mentioned above is shown in Table 2. Incidentally,
each of values shown in Table 2 is the average value and

standard deviation of values ocobtained from eight wells.
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IOppm. 1>3000 >3000 36 0 I5ppm 1>3000 >3000 0 20pcm >3000 >3000 o 0 50pcm >2000>3000 0
0 Compound 2 5ppm. .>3000 >3000

Table 2
Relative Value of Living Cells
Sample On O-day After 3-days | After 5-days
Incubation Incubation Incubation
Period Period
Control 1 1.00 = 0.07 2.45 £ 0.12 3.29 £ 0.08
Control 2 ; 3

(0.1 nM Estradiol) 0.97 £ 0.04 3.12 £ 0.34 7.02 £ 0.99
0.2 uM 0.96 + 0.04 2.88 +.0.22 7.33 £ 0.60
Eriodictyol 2 uM 0.98 + 0.07 2.90 £ 0.13 7.16 £ 0.36
20 uM 1.01 %+ 0.05 2.54 + 0.30 5.13 £ 0.62
0.2 uM 0.98 + 0.04 2.86 £ 0.14 7.26 + 0.48
Compound 1 2 uM | 0.99 £ 0.05 2.58 £ 0.11 6.01 £ 0.25
20 uM 1.01 £ 0.05 2.22 £ 0.19 4.17 £ 0.50
0.2 uM 0.95 + 0.04 2.97 + 0.37 6.83 + 0.58
Compound 2 2 uM 0.99 + 0.04 2.68 £ 0.19 6.59 £ 0.50
20 uM 1.00 £ 0.07 2.59 * 0.21 5.59 & 1.01
0.2 uM 0.99 + 0.05 2.94 £ 0.20 6.99 = 0.66
Compound 3 2 uM 1.01 %+ 0.05 2.53 + 0.30 5.38 + 0.44
20 uM 0.96 * 0.04 1.21 % 0.22 0.89 £ 0.12
0.2 uM 0.99 + 0.04 2.97 £ 0.27 6.30 £ 0.54
Compound 4 2 uM 1.00 £ 0.07 3.03 £ 0.30 6.41 + 0.53
20 uM 0.98 + 0.04 1.27 £ 0.20 1.01 £ 0.12

From the results shown in Table 2, it has been confirmed
that each of Compounds 1 to 4 has the effect of inhibiting the
5 proliferation of breast cancer cells with differences socmewhat
therebetween. Furthermore, it has been found that the effect
of each of Compounds 1 to 4 on inhibiting the proliferation of
breast cancer cells depends upon its concentration. In
particular, as for compartments to which 20 pM of Compound 3
10 or 4 had been added, a more strongly inhibiting effect on the
proliferation of breast cancer cells (i.e., a cytotoxic effect
upon breast cancer cells) than that of Control 1 was confirmed.
Although each of Compounds 1, 3 and 4 is a known material, the
breast cancer cells proliferation inhibiting action thereof
15 has not been conventionally studied. The remarkably high
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39517 10ppm >3000 >3030 108 0 15pgm >3000 >3000 22 0 ?0OPE= >9000 >3000 0 0 50ppm,
>3000 >3000 0j0 Table

antitumor activity of each of Compounds 1, 3 and 4 has been

clarified by this study for the first time.

<Antimicrobial Activity Test with Ethanol Extract>
5 E.coli (IF03366) as a biological indicator for Gram-

negative bacteria; Staphylococcus aureus (IF015035) as a
biological indicator for Gram-positive bacteria; Bacillus
cereus (IFO015305T) as a biological indicator for spore forming
bacteria having resistance properties even to a process such

10 as thermal sterilization; and Bacillus coagulans separated
from a deteriorated canned food, as a biological indicator for
fungi which cause the deterioration of a canned food were used
SO0 as to evaluate the antimicrobial activity of each of
Compounds 1 to 4. That is, first of all, an ethanol extract

15 from a raw material of propolis (see the Section <Isolation of
Compounds>) was dissolved in 70% ethanol, and thereafter,
standard agar media were prepared wherein the concentration of
the extract was adjusted to be 0 ppm, 12.5 ppm, 25 ppm, 50 ppm,
100 ppm, or 150 ppm. Subsequently, these standard agar media

20 were subjected to autoclave sterilization so as to prepare
evaluation media, and each of the biological indicators was
inoculated in each of these evaluation media so as to check
out its growth and development. As a result, it has been
confirmed that the higher the concentration of the ethanol

25 extract is, the more strongly the growth and development of
each of the biological indicators is inhibited. 1In particular,
when the concentration of the ethanol extract is 30 ppm or
more, or 50 ppm or more, no biological indicators were
detected from the media. Incidentally, it was previously

30 confirmed that 70% ethancl had almost no effect upon the

growth and development of each of the biological indicators.

<Antimicrobial Activity Test with Compounds 1 to 4 >

E.coli and Salmonella enteritidis (S. en; NBRC3313) as a

[OV]
(@3]

biological indicator for Gram-negative bacteria:
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Concentration of Sample Number of Bacteriaf' edish) Gram-negative Bacteria Gram- positive Bacteria
Spore forming Bacteria E.coli S.en Sta. B.ce Oopm 5 66- d:_f.... 202 183 Compound 3 5P2m 3 296

10

15

Staphylococcus aureus (Sta.) as a biological indicator for
Gram-positive bacteria; and Bacillus cereus {(B. ce} as a
biological indicator for spore forming bacteria were used to
evaluate the antimicrobial activity of each of Compounds 1 to
4., That is, first of all, each of Compounds 1 to 4 was
di'ssolved in 70% ethanol, and thereafter, standard agar media
were prepared wherein the concentration of each of Compounds 1
to 4 was adjusted to be 0 ppm, 5 pprm, 10 ppm, 15 ppm, 20 ppm,
or 50 ppm. Subseqguently, these standard agar media were
subjected to autoclave sterilization so as to prepare
evaluation media, and each of the bioclogical indicators was
inoculated in each of these evaluation media. After the
incubation of each of the bacteria, the number of the bacteria

per a petri dish (CFU/petri dish) was determined. The results

are shown in Tables 3 and 4.

Table 3
Number of Racteria (CFU/petri dish)
Concentration of Gram-negative Gram- Spore
Sample Bacteria positive forming
Bacteria Bacteria
E.coli S.en Sta. B.ce
Oppm >3000 >3000 470 13
Sppm >3000 >3000 344 12
10ppm >3000 >3000 36 0
Compound 1 15ppm >3000 >3000 0 0
20ppm >3000 >3000 Q 0
50ppm >3000 >3000 0 0
S5ppm >3000 >3000 395 17
10ppm >3000 >3000 108 0
Compound 2 | 15ppm >3000 | >3000 22 0
20ppm >3000 >3000 0 0
50ppm >3000 >3000 0 0
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Table 4
Number of Bacteria (CFU/petri dish)
Concentration of Gram—negaﬁive Ggam— Spo§e
sample Seorene Pacteria | Bacteris
E.coli S.en Sta. B.ce
Oppm 5 221 202 183
Sppm 3 296 22 4
10ppm 1 207 0 0
Compound 3 15ppm 0 116 0 0
20ppm 0 143 0 0
50ppm 0 43 0 0
Sppm 6 249 26 16
10ppm 6 199 7 0
Compound 4 | 15ppm 9 225 10 0
20ppm 6 132 1 0
S0ppm 0 65 0 0

From the results as shown in Table 3, it has been found
that the higher the concentration of Compound 1 or 2 is, the
more strongly the growth and development of each of Gram-
positive bacteria and spore forming bacteria is inhibited.
Furthermore, it has been found that any of the concentrations
of Compound 1 and any of the concentrations of Compound 2 have
little effect upon the growth and development of each of E.
coll and S. en. In addition, from this result it can be found
that when Compound 1 or 2 as an antimicrobial ingredient is
contained in a food and beverage product, a pharmaceutical,
cosmetics or a quasi-drug, the concentration of Compound 1 or
2 in these products is preferably 10 ppm or more, and more

preferably 15 ppm or more.

From the results as shown in Table 4, it has been found
that each of Compounds 3 and 4 has an antimicrobial activity
to any of the biological indicators, and in particular has a
high antimicrobial activity to E. coli, Sta. and B. ce.

Furthermore, from these results it can be alsco found that when
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Compound 3 as an antimicrobial ingredient is contained in a
food and beverage product, a pharmaceutical, cosmetics or a
guasi-drug, the concentration of Compound 3 in these products
is preferably 10 ppm or more, and more preferably 15 ppm or
more. Besides, from these results it can be also found that
when Compound 4 as an antimicrobial ingredient is contained in
a food and beverage product, a pharmaceutical, cosmetics or a
gquasi-drug, the concentration of Compound 4 in these products
is preferably 10 ppm or more, and more preferably 50 ppm or
more. Be noted that it was previously confirmed that 70%
ethanol had little effect upon the growth and development of

each of the biological indicators.
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50ppm. C 65 From the results as shown in Table 3, it has been found that the higher the
concentration of Compound 1 or 2 is, thefl more strongly the growth and development of each of
Gram-positive bacteria and spore forming bacteria is inhibited. Furthermore, it has been found that any
of the concentrations of Compound 1 and any of the concentrations of CompoundijZ BaVE little effect
upon the growth and development of each of E. 10col' and S. en. In addition, from this result it can be
found that when Compound 1 or 2 as an antimicfdBtalgredient is contained in a food and beverage
product, a pharmaceutical, cosmetics or a quasi-drug, the concentration of Compound 1 or 2 in these

products is preferaply AQ pRmidxT@iacandnare dbipweierablydd BRALALMGIE. an aEraRAthe results
as shown in Table 4, it has been found chat each of Compounds 3 and 4 has an antimicrobial activity

to any of the'BietegrRar indicalotasandna parivake fasagehigh atiicreBiaf aetivity to E. colt:, Sta.
and B. cc. Furthermore, from these results g can he also found that when Compound 3 aantimicrobial
. . nymphnaeol-A g nym g%ﬁo ~C, . . .
ingredient is contamed in a food an everage product, a pharmaceutical, cosmetics or a quasi-drug,
the concentration of Compound 3 in these products is preferably 10 ppm or more, and more preferably
15 ppm or more. Besides, from these results it can be also found that when Compound 4 as an

antimicrobial ingredierfts %h%éaﬁ@aqﬁiﬂo@dafaﬁa eSS PETRICLLH pHrdtRiadeitioal28odfetics or a
quasi-drug, (e goneentraion of ,Cgfc”F’Petﬁkdc40'Heth?_%S\%rQQH&F%é%IBE‘%IS&a%'é/%%PQ@ pr more, and

more preferably 50 ppm or 10 more- Be noted that it was previously confirmed that 70% ethanol had
little effect npapHiecgrawtinand devetepment of each of the biological indicators. S L. P CLAIMS

1. An antioxidant characterized by containing, as an active ingredient, at least one flavanone
compound selected from nymphaeol-A and nymphaeol-C. 2. An antibacterial agent characterized

by containing, as ap agfive ingredint: atlsastane favanenecaypaynd.selested from pymphaeol-A
and nymphaeol-C. 3. An antitumor ‘agent characterized by containing, as an active ingredient, at
least one flavahoneicompaimdeselectdd from ayenpghasehArendoymphaecleCected from

nymphaeol-A and nymphaeol-C.

4. A food and beverage product characterized by containing,
as an active ingredient that produces an antioxidant,
antibacterial, or antitumor effect, at least one flavanone

compound selected from nymphaeol-A and nymphaeol-C.

5. The food and beverage product according to claim 4,
characterized in that the concentration of the flavanone compound

contained in the food and beverage product is 30 ppm or more.

6. The food and beverage product according to claim 4,
characterized in that the concentration of the flavanone compound
contained in the food and beverage product is 30 ppm to 10,000

ppm.

7. A cosmetic characterized by containing, as an active
ingredient that produces an antioxidant, antibacterial, or
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4. A food and beverage product characterized by containing, as an active ingredient that produces an
antioxidant, antibacterial, or antitumor effect, at least one flavanone compound selected from
nymphaeol-A and nymphaeol-C. 5. The food and beverage product according#giclgim 4,
characterized in that the concentration of the flavanone compound contained in the food and beverage
product is 30 ppm or more. 6. The food and beverage product according to claim 4, characterized
in that the econdentratior dfdhe flavanoaescompouftheantaired imphe fiood and-beveragenproduct is 30
ppm to 10,000 ppm. 7. A cosmetic characterized by containing, as an active ingredient that produces
an antioxid3¥EEARR AcR rial b SFPARGRMOT effect, at least one flavanone compound selected from
nymphaeol-A and nymphaeol-C. 8. A quasi-drug characterized by containing, as an active
ingredient that produces an antioxidant, antibacterial, or antitumor effect, at least one flavanone
compound selected@ framquasphdeobAcirg aynephaed-Cy con®a kpharmaseaticabtharacterized by
containing, as an active ingredient that produces an antioxidant, antibacterial, or antitumor effect, at

least one fIAYEAGHE M pBThdPIEI SR rdth AYFSHEERA ’ar?d“ﬁ%?p?%&dfé.’ or

antitumor effect, at least one flavanone compound selected from

nymphaeol-A and nymphaeol-C.

9. A pharmaceutical characterized by containing, as an
active ingredient that produces an antioxidant, antibacterial, or
antitumor effect, at least one flavanone compound selected from

nymphaeol~-A and nymphaeol-C.
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