SPECI FI CATI ON _ FLAVANONE COMPOUND AND USES THEREOF 5 TECHNI CAL FI ELD The
preseat invention relates to a new flavanone conpound, and an anti oxi dant,

an antimcrobial agent, an antitunor agent, a food and beverage product,
cosnetics, a quasi-drug, and a pharnaceutlcal each of mgmm,mﬂ t he
fl avanone conpound. 10 BACKGROUND, 4%?6 fl avano

nynphaeol - A, nynphaeol -B, and nyrrp aeorl be enuner at e ‘i g ar

t hese known flavanone conpounds, see "K YakUSthIn K. Shib f/' ma, H 15

Mirata and H Furukawa: JNewaRr&RYLEL ol ndia
nynphaef ol i a( presl) Kubltzkl, Fbteroc ﬁf gbgﬁé% 1980 W R
Phillips, N. J. Baj, A A L. GUnatllaka and D. S. 59K|282t287 Clgggenyl
oungs f- Iu chevelandii,. J. Nat. Prod., 6",
gﬁgpnwl@H-_$§gﬁ&hﬂy %F“%O Chou, Y. M Chen and Y. H Kuo: Allel opathic
prenylflavanon@ge PﬁeﬁﬁmhemﬁwﬂﬂUanrlea&eSeeft&h@améumﬁidvaﬂ@hbuaoméouh@t

278 e ol ated from Hernandi a
E;ﬁghaefgﬁf&%pggsggtkﬁgg%}TLFMHpgﬁlﬁb S§O§ %@eT%ﬁﬂﬁl AONFRHASEBPY BRRENE

i sol ated frforPPEr ARAdPaY sATFhaadliba( preshdti @b Kulbjubhzki-drMymphagol - C i s

| ) Kuhit or Macar anga
Lanari us.  Foamar D e G RA R BORSs I e piraBhnt raohmon

conpouﬁas have been hardly el ucidated. 30 SUMVARY OF THE | NVENTI ON

Accor di ngl wackheopresent i nventors made extensive studies to find the:
useful physiological activities of a known flavanone conpound, and
furthernmore to g?nﬁn?ﬂ%-d§@ﬁ@@“epﬁyepe$@g$canmmﬂaewﬂPAeSnpmpﬁaémWVﬁIavanone

conpound byn35aiephatd ng: the Rew.hhAYANODE. coapaund,  The present invention
flavanone compounds, see “K. Yakushijin, K. Shibayama, H.

15 Murata and H. Furukawa: New prenylflavanones from Hernandia
nymphaefolia(presl) Kubitzki,. Hete:ecycles, 14, 397-402,
13807, “W. R. Phillips, N. J. Baj, A. A. L. Gunatilaka and D.
G. I. Kingston: C-Geranyl compounds from Mimulus clevelandii,
J. Nat. Prod., 58, 495-497, 19%6”, and “M. H. Tseng, C. H.

20 Chou, Y. M. Chen and Y. H. Kuo: Allelopathic prenylflavanones
from the falleq leaves of Macdranga tanarius, J. Nat. Prod.,
64, 827-828, 2001”. Nymphaeol-A is isoclated from Hernandia
nymphaefolia(presl) Kubitzki, or Mimulus clevelandii.
Nymphaeol-B8 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 flavanonevcompounds have

been hardly elucidated.

30 SUMMARY OF THE INVENTION
Accordingly, the present inventors made extensive sStudies
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 flavancne compound. The present invention
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1 is based on findings obtained in this manner. It is a first objective
of thg present invention to provide a new flavanone conpound that is
utilized for various applications such as food and beverages, and a
pharmaceutical. It is a second 5 objective of the present invention to
provi de applications of a known. or new flavanone conpound wherein the
useful  physiolRgieeabnagt hyidd£SoainlRe havanong, gumpound are, il zed.
10 In order to acconplish the above objectives, one aspect of the present
i nventi on prficdEd Ve PEavamomes SO dBTENtiepr B3 et Bt dsy at hewsElars upmé
formul a: OH Qrpddd0 Ok O 4 SuAmother raspest:0hs tos Presanhsi ¥ent ion
provides an _antioxidant, an antimcrobial agent, ‘an_antitunor agent, a
food and beVélPsy@nfr BaUEFaItDs Y Gs PharBagsitHrddy, ahdia apyresmteuti cal
-each of hi dbjeenrtainsct bige fh2amaneNe ngaRRQUAT: o a5 HBSE 1aBd ; 8RPYEns 20F Sti l |
anot her aspec&gpf the present invention provides an anti oxidant, an
antimicrobi & AG&Rt CraR4nt 1A AR CageRPOLaC YiRr dhdsevéragE product,
cosnetics, @Husasilodiugl &othditirkaLraegut Cakarath npsihahagent ai ns at

| east one fl%§ none 25 conpound sel ected from nynphaeol - A, nynphaeol - B, and
nynphaeol - C'2"16&%resent i nvention al so provi des any one of the

enbodi nents discl osed bel ow and indicated with the nunbers 1 to 19.

10 In order to accomplish the above objectives, one aspect
of the present invention provides a flavanone compound

represented by the structural formula:

HO o]
OH o)
15 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 the flavanone compound
as described above.
20
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.



1. A flavanone conpound characterized in that the conmpound is represented
by thg structural formula: OHOH HO O OH o 2. An antioxidant characterized
by containing a flavanone conpound according to claiml1l. 10 3. An

antim crobial agent characterized by containing a flavanone conpound

accor di ng tC}, ¢l al s<:=-|.'nt i vent %tnl lilgBl‘ ?89{11% %@{fcc;n%”c?fegc e%%%h@*n@ﬁ@ a
fl avanone conpogn accor |ng food an ever age product
char act er i zed shyosehtlz kowvngnd 1ﬁdkﬂﬁ§ﬁén@1@mﬁﬁﬁunémhéé%ﬁﬁﬁﬁg1?0 claimi1. 6.
The food and beverage product according to claim5, 20 characterized in
that the copcentg af.t]JaQ/%n%fnet REmbd RVRANANE 2 ¢eROHAd; co Al ned idnbBenfood and
beverage product is 50 ppm or nore. 7. The food and beverage product

accor di ng tbsc?%ﬁ?ﬁ%?“te§5béhé?%c%%ﬁ%%ﬁﬁfﬁl ftPRAEI#he concentration of the

fl avanone conpound contai ned igp the food and beverage product is 50 ppmto
10, 000 ppm 8. A cosnetic chardcterized by containing a flavanone 2a
conpound according to claim1_~-9._ ACPHuasi-drug characterized by contai ni ng
a flavanone conpound accor di claiml. 5 10 A pharmaceuti cal

char act eri zedhd 3 ‘ ording to claim1. 11.
An antioxidant cC [ one

2. An antioxidant characterized by containing a flavanone

compound according to claim 1.

10 3. An antimicrobial agent characterized by containing a

flavanone compound according to claim 1.

4. An antitumor agent characterized by containing a
flavanone compound according to claim 1.

15
5. A food and beverage product characterized by containing a

flavanone compound according to claim 1.

6. The food and beverage product according to claim 5,
20 characterized in that the concentration of the flavanone
compound contained in the food and beverage product is 50 ppm

or more.

7. The food and beverage product according to claim 5,
25 characterized in that the concentration of the flavanone
compound contained in the food and beverage product is 50 ppm

to 10,000 ppm.

8. A cosmetic characterized by containing a flavanone
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10 fl avanone conpound sel ected from nynphaeol - A, nynphaeol - B and
nynphgeol -C. 12. An antim crobial agent characterized by containing at

l east one flavanone conpound sel ected from nynphaeol -A, 15 nynphaeol -B and
nynphaeol -C. 13. An antitunor agent characterized by containing at |east
one flavanone conpound sel ected from nynphaeol - A, nynphaeol -B and
nynphaeol -C. 20 14. A foqQd and bev ver age pr oduct characterlzed by contai ni ng
at | east CNEPW99¥F§h8ﬁ€°Eghﬁ%uﬁﬁ *%tt'ed from nynphaeol -A,  nynphaeol -B and
nynphaeol -C. 25 15. The food and beverage product accordrng to claim14,
characterized in that the concentration of the Iavanone nmpound
cont ai ned it t hé {%6§*a Hu%eggﬁiﬁﬁ§ﬁﬁﬁﬁﬁgc Yi §°36% bphi B rﬁ%ﬁ¥a9%§e16 The
food and beysimgePpreduetiiagceos dixgint a.cl ai m 14, characterized in that the
concentration of the flavanone conpound contained in the food and beverage
product s 30 ppm to 10,000 ppm 35 17. A cosnetic characterized by
containing ad. Iea&ﬂmemeceabiééawannn&xeﬁﬂpeundysebecaeﬂmﬂjQnﬁnmwphaael-A,
nynphaeol - B an qqasr drug characterized by contai ni ng

haeql - C. 18.
at | east on(eo@?‘rrazgﬁﬁegﬁﬁp%%nﬂl%l& ected from nynphaeol - A, nynphaeol -

and nynphaeol C. 19. A pharnaceutrcal characterized by containing at |east

one flavan onpoun e ny,p. eol . N haeal -B.,and 10

nynphaeol Cf (ﬁﬂ?ﬁﬁél %ﬁfﬁﬂ%ﬁif?éi BR%QWR@% aln?gg)g%(ieaSt one
flavanone compound selected from nymphaeol-A, nymphaecl-B and

nymphaeol-C.

12. An antimicrobial agent characterized by containing at
least one flavanone compound selected from nymphaeol-A,

15 nymphaeol-B and nymphaeol-C.

13. An antitumor agent characterized by containing at least
one flavanone compound selected from nymphaeol-A, nymphaeol-B
and nymphaeol-C.

20
14. A food and beverage product characterized by containing
at least one flavanone compound selected from nymphaeol-A,

nymphaeol-B and nymphaecl-C.

25 15. The food and beverage product according to claim 14,
characterized in that the concentration of the flavanone
compound contained in the food and beverage product is 30 ppm

or more.

30 16. The focd and beverage product according to claim 14,
characterized in that the concentration of the flavanone
compound contained in the food and beverage product is 30 ppm

to 10,000 ppm.

35 17. A cosmetic characterized by containing at least one
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Fig. 1 is a table wherein the physicochem cal properties of Compound 1 in
Exanples are summarized. Fig. 2 is a table wherein the NVR data of Conpound
1in the Exanples are shown. Fig. 3 is a table wherein the physi cochem cal
properties 5 of Conpound 2 in the Exanples are summarized. Fig. 4 is a
tabl e wherein the NWR data of Conmpound 2 in the Exanples are shown. Fig. 5
is a table wherein the physicochem cal properties of Conpound 3 in the
Exanpl es arféagannaei e@upours Fieg ecefst aon abieP ki leifn  DHEPRIVRC Hal a2 o
Compound 3 iR nEXgiptes are shown. Fig. 7 is a table wherein the

physi cochem'cal properties of Conmpound 4 in the Exanples are summari zed.
Fig. 8 is a table wherein the NVR data of Conpound 4 in 15 the Exanpl es
are shown. 1BEST,MDES FOR CARRYING: OWT - ThiE & NVENG iGN idersei nakterond first
enbodi nent of the present 1nvention wll be explained. 20 A fl avanone
conpound addevdnapget eCTRRITY 1SSt eeB8df ARRt nyRPhaeol-A, nymphaeol-B and
5,7,3, 4 -tghbahydioxy- 5 - G geranyl fl avanone (isonynphaeol -B), which is
represented by the structural fornmula 1: OH 2 3 r4OHHO8 02" 5.. T 7
26" 1" 6 6 10 3 4" 10" 54 OH O 25 The flavanone conpound has the

mol ecul ar fi@r nuhapRohi8L¥sical characterized by containing at least one
flavanone compound selected from nymphaeol-A, nymphaeol-B and

10 nymphaeol-C.
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a nol ecul ar wei ght of 424, and a nelting point of 123 to 126C (see Fig.

3). The flavanone conpound is a naturally occurring new conpound, which
has been isolated froman ki nawa propolis 3 by the present inventors.

Al t hough the flavanone conmpound has a structural characteristic simlar to
that of eriegdigtyotscripTitas o& CHgeDRAYINGS oup at the 5' -position. Thus, it
is higher in lipophi]Jic praqpertie or nbr ane .perneabi Lit] 5
eriodi ctyol . The9$$a mohée %@%ﬁguﬁge%%%ngﬁh?n%) %%$9§ﬁ?ﬁ}8§?d%§$g%%{ﬁ%% as

eri odi ctyol o orecaadReephes gl xdmo addidionumkieikkgvanone conpound has an
antitunmor action which inhibits the 10 proliferation of cancer cells such

as a breast candéf@-cél IS aFbbhermiiein réef NYRardshe ebripstrrisad &R action

i nduci ng piysimdegileal agel knegath (or apoptosis) in order to renove
undesired cells such_as a cancerating abnornmal cell, and an aged cel
reaching its celfi*@-af LFf8 5pRke TR ih6nPhYRECS T ERANGHTEPESHPESNd has

an anti s crepic@nehdon 0n Shanexpasidd weebackrrirazsych as Staphyl ococcus
aureus, and spore form ng bacteria such as nus Bacillus. An anti oxi dant

. Ge
according to thé St *&nBobf Nt tEFRE rde YRt Aete | &b ¥R @empodRd as an
active ingredd edanpQesaBranthow®Xxi dant conponent) The anti oxi dant may be
utilized by add%g i_it .to a food and bheverage product as a deterioration

inhibitor to effdtiPvéfy?i htlP bt tVtRAM &4t PBKS L RAFHETL Cakirdapieahies
det eri or at i @h)coafpovari GuSn ptiod Ut ayp siic hras sihRaexkdal i on 25 deterioration
of fats.and oils,, the deterjaoratiqn of flavor _c onents, the _
deconpggition o%ug'cgléfiﬁg %%f éﬁFnﬁﬁﬁ'F & NHPsggFﬁr%éiQﬁWHﬂuqﬁopoﬁpng
matter. | n EBxdnpliesgalbedyhwherein a food and beverage product such as a
heal th food product, nt aj ni t.he antioxidant, has been orally ingested,
the 30 fIavanong%éBngoégdge#?%ggépg§xﬁc Fgg 8§¥§%ﬁog%9%ﬁf%139§?€F¥tleg

of Compound 4 in the Examples are summarized.

Fig. 8 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
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

3



heal t h- enhancenent effects such as an enhancenent action for hepatic
function, a decrease in acetal dehyde toxicity, an antioxidant action for
| ow-density |ipoprotein-cholesterol (LDL), an proliferation-inhibiting
action to breast cancer 35 cells, and an inprovenent in immune function.
The anti oxi dan 4 may be utili zed by maki ng contained in cosnetics or a
quasi - drug.PY i hgtreéﬁ% inyeigifes %éFhWh@fﬂ efiind Laekheoti vemessnardsagi ng

protection aamirilheukbkeclﬁ@faé*&lss}@ﬂb silhga@r al, Gﬁé’ﬂ tye and el E 2 AN
anti m cr obi al agent according to the first enbodi ment contains £

fl avanone d6iPpéu dg§§a8ﬁla%‘t‘?% FthdredisénposTheon antlingiser obi ab mgeTdr i s

utilized by raddiodghiitlitOprded AL mednk9ad and, regduct. In
t hat case, the food rimd 10 beverage pr(r)n((jeugt i's %%ev%ﬁot e& r3ﬁ1 ?g??i ng. The

anti m cPobid*°%4g&nelmay be utilized by adding it to a pharmaceutical, or
may be utilized as a pharmaceutical such as a therapeutic drug for

i nfection di seas Qr_an antim crobial chenotherapeutic renmedy. The

anti microbi al ag ﬁt VbRt FIPAed by agddrngidit aro I8 icosnetncsaorian

quasi - drug.asl rrtibat cease, ot ta-s@yphel01keep, e skin, (1 bes cavity,
axilla and the |i 5e cl ean. Wen the antim crobi al agentt ?s g%\giof]%% addi ng

it to a fOOIPRHEGDETRr Ay BridiCr, 25 tpRAr Hateutiwalbitcosetics or a 20

quasi - dbugorhe feeneeohrat i @mefr the 1l ayanone gqggplér&d %8%@ neg, in these
products |%pr ferably ég or nore, nore preferably ppm or  nore,
still nore’prée eFQBF 3t pﬁ\atvdmoilﬁ GODPEPRY @ 4 jsarcincahdncpref er abl y

50 ppmto l)n(y@@op:pgncamml-h&a&&nc@m kabbess pf) the flRavangne gonpound is
| ess than %%d%glpgg] an. antl crobial action can not be sati sfactorlly
exerted. On the contFary® WHeh 3hé EGREEREF AT P wer €cthanand 02000 ppm

it I's unecegedi calll reaching ltS 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 addiﬁg
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 ©cils, the deterioration of flavor
components, the decomposition of a coloring matter, and the
discoloration of coloring matter. 1In a living body whefein a
food and beverage product such as a health food product,
containing the antioxidant, has been orally ingested, the

30 flavanone compound eliminates active OxXygen so as to exert

health-enhancement effects such as an enhancement action for

B OR4

hepatic funcrtion, a decrcaSC in acetaldehyde. toxicity, an
antioxidant action for low-density lipoprotein-cholesterol
(LDL), an proliferation- inhibiting action to breast cancer

g ~ ~ = \
35 cells, and an improvement in immune “unction. The antioxidant

4



An antitunor agent according to the first enbodi nent 30 contains the

fl avanone conpound as an active ingredient, which is mainly utilized as a
pharmaceutical. The dose of the antitunor agent is determ ned so that the
concentration of the flavanone conpound when the flavanone conmpound acts
upon cancgg,cellstcan be preferably 0.1 pMto 100 M and nore 35
preferabl y T8 t8 15 000G M YWREK 1 PRe> Eoreritimad om sosrheics ¢t avanone
conpound i slukessdtian OnltpM &ﬁ@alhﬁ{@g@qggcfg}f@ggte$§m¥eak. On the
contrary, when the concentration is nore than 100 mM 1t"is uneconomi cal.
5 The dose of “the’ dhtit Gior 2438At PFBFeani AuAnd ithe phétefabl yhed. Seiro 10-' g,
and nore préeterabl ycA ity Gng ktReteirs. of the flavanone conpound per day.
When the daily dose of the flavanone conpound is less than 0.5 g, its
antitunor action can not be satisfactorily exerted. On the contrary, when

the 10 daily dose drstimdleobhan d9e@t Adcd.siunReconemiccal s The dose of the
anti tunor ?ggpgifor a ild is preferably about half of that for an adult.

GNl_ . .
When the flavanone Conpoand"PEecoraP Hedl 95 28 B66d vandng1sdimver agbepr oduct

(for exanpkeriamidesdidi boedcptoduct)izedasMBdGS g0k taguasi - drug, jthose

products ngyfg?%utk%ized as gro ucts whi ch exert cancer-preventive effects

by pronoting & Bhy SIS 6gF cBF ° P dnbvallNof NaRdesse edt kel iaodsach as a

cancer 8 i ngeabnaoyerairocielcl. 1WheRe vder o okt rics +ang0 pﬂ%!@ﬁﬁﬁH&E?%EiaEhe

concentrati f the flavanone co und therein is preferably about 1 to
50% and n%ggn%r%%%%aeblu?/l*é%%tOYLgR?%lr’éb%t Af Go@PantapevEreie mrodvct
according be thelfigdstas 25peabediamnicLoniainngst Be chbaygsoons. conpoynd. The
food and bgygrs R;Qdyct _may contain the antioxidant or antim crobial
agent as mentioned above. Due to"the"HM T B Fantc"gEOHRTBPeULtic remedy.

The antimicrobial agent may be utilized by adding it to
15 cosmetics or a quasi-drug. In that case, 1t serves to keep

the skin, the oral cavity, axilla and the like clean.

When the 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 compoﬁnd
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
i1s mainly utilized as 2 pharmaceutical. The dose of the
antitumor agent is determined so that the concentration of the
flavanone compound when the flavanone cempound 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

5



t he fl avanone compound contained in the food and beverage product, the
food and beverage product renoves active oxygen 30 in vivo, and thus is

utilized as a health food which exerts
The fl avanone compound in

deteriorati

n
i nhi bi ting 3877

fl avanone

of the food and beverage product due to the deterioration-

e

vari ous heal t h-enhancenent effects.
the food and beverage product also prevents the

DA O CYHE FIav-@noRes chrpouhd ¢ asheotbaharme: i35 etfifecst or age

stability ab tbexfoewh and bevwerage RIRGUGhe Chn 8 PLEVENS I R%r‘fe‘)?ﬁ«r?“d
bever age pégﬁ;ct fromrotting due to the antimcrobial action of th

Blnd* sot 9 esoneRhaAte the storage stability of the food and

beverage product. Therefore, the quality of the food and beverage product

is 5 stably mai

nt ai ned over a long period of tinme.. The flavanone conpou

in the food and’ BeVErsiyepréGuet tbr'endt exgery fioe aana@ielmois acti on, the

physi ol ogi pakfeemyvalo of tendesiyr edhgehd s SuGh i,ng .abnor ma
cell and an_aged cel | reachingb itg cel lul"ar |f?§1§p§§99$ﬁ3£1?hge?g§d and
beverage pFodblt & AR SOFPPING ek asday helibeh tlemdiatbivckicerent stiae hi gh

heal t h- enlfancenent &irfetihd The1k st akes 0fp tdhe foed apd;
an adult is pref

al
g, and nore prefera ?gM%gég%o 5 gin

rably 0.05 to 10
ternms of tﬁénfT%@gﬁ%ﬁﬁxéﬁﬁSGGﬁﬂlbére%%ﬁF@W%eﬁntﬁ@edaﬁﬁyaﬁntakeeoftbﬂe
fl avanohe denppuntkd sid esset RaAN0105 9,4 he u%la%géingé‘é‘i actLop,of §

fl avanone compg

pe
not be_effectively exerted. On the confrary, when

ounqrna 10t b ] )

the daily Iitake* 'Jé“‘-}#ofé?efihaﬁoioa £hid il wredenahi catbow HRRE fifr st
fhe droldaamicng advant ageous effects. P flavanone conpound of
the first enmbodinment is 25 5,7,3",4"-tetrahvdroxy-5'-C-geranyl fl avanone
(1 sonynphaeol - B)

enbodi nent thas

When the flavanone compound is contained in a food and

15 beverage product (for example, a health food product),

cosme
produ
the p

cance

tics or a quasi-drug, those products may be utilized as
cts which exert cancer-preventive effects by promoting
hysiological removal of undesired cells such as a

rating abnormal cell. When the product is a

20 pharmaceutical, the concentration of the flavanone compound

there

about

25 embod
bever
agent
the £
produ

30 in vi
vario
the £
of tn
inhib

35 the s

in is preferably about 1 to 50%, and more preferably
10 to 30%.

A food and beverage product according to the first

iment contains the flavanone compound. The food and

age product may contain the antioxidant or antimicrobial
as mentioned above. Due to the antioxidant action of
lavanone compound contained in the food and beverage

ct, the food and beverage product removes active oxygen

vo, and thus is utilized as a health food which exerts

us health-enhancement effects. The flavanone compound in

ood and beverage product also prevents the deterioration

e food and beverage product due tec the dererioration-

iting action of the flavanone compound so as to enhance
torage stability of the food and beverage product, or

6

nd

igroduct for

15



represented by the structural fornmula 1 nentioned above. Since the

fl avanone conpound has an anti oxi dant action, an antitunor action, an
antimcrobial 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 conpound, which is a single
conpound, cﬁneveﬂtﬁukhanéQM$l@hdﬂdﬂﬁéﬁag@ubkbab@taﬂ£5ﬂngdkkﬁ§be@5eapglE%%
Thus, the pgint that %he flavagpng ound is utilized as a raw nateri al
for a nmulti unctlonar ATt 56d “AS Y BV AI8RS bFPRP BHhSepaisi §0product i s
wor t hy of ﬁﬁf@ncﬁuﬁhhesn©reg°tﬂﬁﬁbildlyloﬁ|QM@H@B@dQQﬂpQQﬂ@r@%eU§§gd[QI a

simlar ap 4on as, the riqdictyol, as well as for various
appllcatloﬁgygﬁ%g%eln§g %ﬁl 4| % 6& IF@OBrﬁb%r?® t4F5e PHEEYSE E$|od|ctyor B

is util |5zed5tat‘S|l|yc31atlheairbead/amme acampaupd ri sdcont@ained rhcas b prplis
product whi ch ha een gonyeq}lonagly used as a . heal th-food rawmaterial,
there is no pfbb GHIMA¥h reSpedl Y 8°V6FAFSi RERSLT DR TRRG tEPansE Ut AReous
adnln|straﬁn@n~umnraatt0xndaﬁV>@%v@helbgﬁaéleﬂhﬁdkmBQE ¢ARLal psthe 1 10

f 1 avanone gggg und_ hayi ng ¢ lOghbantlomdanﬁ] action, as an__active. '
i ngredi ent.” Ther ef or e, ?ﬁe antd 6x1daft; whe ﬁﬁaéﬂ‘P@edacﬁéédfaﬁﬁhbéWerage
pr oduct, cdgmepﬁdéubara'qﬂasnxﬂwugThu@r@N@n&ﬁxiQaddggegkgggléggﬂgpergof SO

as to han I age st abi.l i t s wel|l as exertin
health%gnha%%enggfligg B¢t AN h ¥Sﬁa 5@?%9?%??%&13|hﬁg9|063%h@h t he

ant i oxi dantenhigasehbeen of &ddty. | ngested or transcutaneously adm nistered. An
antim crobial agent of the first enbodi nent contains the flavanone conpound
having a high antimcrobial action, as - 20 an active ingredient. Therefore,
t he antim crobi dhcagentke athemeadded todabé ootk ang everage r psQduety,c
cosnmetics Qrg greggggbIgr@glsgkpg%n5§ ggteréggeggégégggﬁreSf so_as équsnhance
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 (isonymphaebl—B)
represented by the structural formula 1 mentioned above.
Since the flavanone compound has an antioxidant action, an .
antitumor action, an antimicrobial acrion and the like, it 1is
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

r

he flavanone compound is utilized as a raw
material for a multifunctional health-food as typified by a

35 propolis product is worthy of note. Furthermore, the
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the storage stability, as well as exerting a high sanitary effect and a
hi gh deodorant effect when the antim crobial 25 agent has been

transcut aneously adm ni stered as cosnetics or a quasi-drug. The
antimcrobial agent is also utilized as a pharmaceutical. An antitunor
agent of the first enbodi nent contains the 30 flavanone conpound having a
hi gh antit drd236PFoROMR@UNh 1sacisiede fonge eslireitar Eperiefareonthe ant i t unor

agent exertsiedrobi gh saratje eff ect on. ac . as_well as.being expected
to exert a preventive ef f‘eoc.t tﬁe_r eon. 9?35 %?%%r oélﬁdaﬁg\ié(fébéorbsr oduct (a
bever age of'"&Tfd8d2 Bl phductorret liheptopstt entiedi meat o6nkai asiddiel :
fl avanone igonpouAdehavisng.an-ant koxi L.an, ;an_antitunor. action, an
antimicrobial action and the Ii ke. " There eo%@?“bgg%ra‘? ng” 1o’ e fodd and
bever age pPGAREL:S, BEP@S ordtictn hardbeer t evmese iohal lyheséooss and bever age

product it $ekfithscpreveni-ed, awel Ly as 11 pl nd useful effects in
vivo, such as_a health- eﬁ%&ﬁgﬁgﬁt ggf%c?%l -r%;n%éﬁpi%-eggf’ﬁgbe??sépﬁci a°

met abol i smPT@khARERFHRI" effedtragaguaacapeeradmiaventivéorf f ect, are

si mul t aneously exerted. Wen the content of the flavanone 10 conpound in a
food and beverage product is set in arelatively snmall amunt, a food and
bever age producg“\/\ﬁ‘?)%Jeoxsltcb“‘r"%&;;é>I stabfirsy wamlodimestbeencenhanced by the

det eri oo at ifQAvapbBY €S A naQL hENRES S5 £Vanti; action of the flavanone
conpound i s easi|y_obt ai ned. 15 Eer el n%ftert,'%g(l\séggonécgﬁ%%diarrsenatn of the
present i nFERYEN "W FLLE -exphas pirre A theavanbnei dompouritraccaedi ng to the

second enbadicaBat and o SURIeNS rabiukbasto Qe ;substancg, sel egled from
nynphaeol - A, nxrrgh eol -B, and nynphaeol -C. . ’
prevents the deterloratlon thereof so as toc enhance the
storage stability, as well as exerting a health-enhancement
15 effect and an anti-aging effect in vivo when the antioxidant

has been orally ingested or transcutaneously administered.

An antimicrobial agent of the first embodiment contains
the flavanone compound having a high antimicrobial action, as
20 an active ingredient. Therefore, the antimicrobial agent,
when added to & f£ood 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
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haeol -B is 5,7,3 ,4'-tetrahydroxy-2'-C geranyl fl avanone andlls, o
?ZgPesented by the structural formula 25 2: 10" 4~ OH 6" 1,, 4 OH q" 7
5" 22 HO89 05 726 610 a3 OHO Nynphaeol-B has the nol ecul ar
formul a C25H2806r a nol ecul ar wei ght of 424, and a nelting point (MP) of
80 to 9 83C (see Fig. 1) Nynphaeol-Bis a naturally occurring organic
conpound, vWﬁQﬂ@Cﬁésoﬁeéheiéb¢s¢eﬂﬂkmﬁmwam Skhhawas promildvanbyet he present

i nventors Qlgh agpl - B structural characteristic simlar to
that of erfgg#%}§%l Q%?H .§9a§$5' geranyF“érBUp At the P p8SEPBn. 2 Thus,
itis h|ghe%nt4mivﬁpbeph|£¢t P opet thires 1iGe. Eeghnanﬁgperaeabra1m¢Ff? thagne
eri odi ctyol a ~tetr I OX eran avan
~and is repr%§£%¥§§ %9& ebitg Ctur(fc?drnu?a¥ T3RATPN FLY TPOHCT2SSHOB 9 o}

' | 6, 57 e-hegfoop th beverage product itself is prevontcd as.well as
multiple and Lseful effects in vivo, such as a health-
enhancement effect, an anti-aging effect, a metabolism-
enhancement.effect and a cancer-preventive effect, are
simultaneously exerted. When the content of the flavanone

10 compound in a food and beverage product:  is set in a relatively
small amount, a food and beverage product whose storage
étability only has been enhanced by the deterioration-
preventive or rottenness-preventive action of the flavanone

compound 1s easily obtained.

Hereinafter, a second embodiment of the present invention

will be explained.

A flavanone compound according to the second embodiment
20 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
25 2: '

10" 4"

Nymphaeol-B has the molecular formula Cy5H2g06, a

molecular weight of 424, and a melting point (MP) of 80 to

9



6 10 3 6" 3" 154 OHO 10" 4" Nynphaeol -A has the nol ecular formul a
C25H2806, a 15 nol ecul ar wei ght of 424, and a nelting point (MP) of 172 to
175C (see Fig. 5) . Nynphaeol-A is a naturally occurring organic conpound,
whi ch has been isolated froman Okinawa propolis by the present inventors.
Although nyrrphaeol A has a structural characteristic simlar to that of

eri odi ctyol83°Ft (s20 Has d)C gérmmpecgréupsat theubapogsiddcamrifbus, it is

hi gher in dﬂgggplal Lbg @urocper,mle% (~95 H@QPrf‘Q&aP@M&a%'m' gé 5 gqi han

eriodi ctyol . aeoﬁ: 5, -tet rahy I oxy- % 3" 25
di net hyl al IFSFIO}DOZ*'lq Bér%ﬁﬁl%%ﬁ@r‘ioﬁévaﬁéoré reﬁﬁé@eghedymhatetrel E’sthlatscaur al
forrrula 4 S];Qunguﬂ 1028 eridns N 6 10
3 3,, H O Nynphag%l eél asg_|5l% %—ecﬁ ar #O mula &gbﬁéé%% and a .
mol ecul ér vUéngﬁ‘t CoPeagY | sEEW gt e RiynphakbloG i Shash Hatis alilgper '
OCCUrring arganiessoMPOuRd,,whi;ch ha% heen. é§9' %acfl&gm a0, G hawa
propolis by the present |nventors t hough nmphaeol a structural
char act eri st5:*®94Fh¥Par to that of er| odi cton it has a 3"'', 3
"''-dinmethylallyl group at the 6- '

Nymphaeol-A is 5,7,3',4'-tetrahydroxy-6-C-

10 geranylflavanone and is represented by the structural formula
3:

Nymphaéol—A has the molecular formula CgHzﬂk, a
15 molecular weight of 424, and a melting point (MP) of 172 to
175°C (see Fig. 5). Nymphaeol—A is a naturally occurring
organic compcund, which has been isolated from an Okinawa
propolis by the present inventors. Although nymphaeol-A has a
structural characteristic similar to that of eriodictyol, it
20  has a C-geranyl group at the 6-position. Thus, it is higher
in lipophilic properties (or membrane permeabilities) than

eriodictyol.

Nymphaeol-C is 5,7,3',4'-tetrahydroxy~-6-(3'"'"', 3" "'~
25 dimethylallyl)-2'-C-geranylflavanone and is represented by the
structural formula 4:



position as well as a C-geranyl group at the 2'-position. 10 Thus,
nynphaeol -C is higher in lipophilic properties (or menbrane :
perneabilities) than eriodictyol, nynphaeol-A and nynphaeol-B. Any of
nynphaeol - A, nynphaeol - B and nynphaeol -C has as 15 high an antioxidant
action as eriodictyol or a-tocopherol. Furthernore, any of nynphaeol -
nynphaeol - B and mynphaeol -C has an _antitunor action which inhibits the
proliferation of cancer gel I's such ®%s a breast cancer cell. The antitunor

action of each OF ol s ‘ngha@@I-C i s higher than 20 that of
nynmphaeol - B. #ach & ny phaeoi - Ay piiaeol - B and  nynphaeol - C has an
action |ndUC|ng pQ%S|olog|ca£ cel th (apotosis) in order to renove
-undesired cells such an e?a‘ “abnormal cell, and an aged cel
‘reaching its cetlul. span.|’n addition, nynphaeol B has an 25

antim crobi'a positive bacterla such as Staphyl ococcus
aureus, and sgore forni teria such as Genus Bacillus. Each of
nynphaeol A a d nynphaeek - C has an antim crobial action on G am negative
bacteria such’as 11 Escherichia coli, and the above-nentioned Gram positive
bacteria and spore form ng bacteria. An antioxidant according to the second
enbodi nent 5 contains at | east one kind sel ected frontnynphaeoI-A,

nynphaeol - B andy pysmhancl- @aasta@ astiyve d haredient cgoarg =AQt L - oxi dant
conponent). The fﬂthdeant naé@ e utilized by add I ng it°'to a food and
[

beverage plBUtictias " idditerifofdei 6heei ke bitor NyrifdettiG/dlsy ai nhibit the

deterlOﬁath@ﬂufémﬂY”dbcéﬂ}1Qé|Q@@h@ﬂcdggﬁﬁdﬁﬁ&ﬂ'Mﬂnkhogag é@W51§%f¥UW§S
such as th oxi da 5|on deterioration of fats and oils e deterioration of

flavor conpbRBnts, it HE " Ge®SRBBSEEI on Bhe ot Qﬁﬁnﬁglﬁﬁﬁﬂé®¥san@Ltmbagh
di scol or at honpio&e ED}OMA3Y aMBEEEE L u kA1 Acihd 3 1% Hady 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 acticn as eriodictyol or a-tocopherol.
Furthermore, any of nymphaeol-a, nymphaeoli-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. Eacnh 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 reacning its
cellular 1ife 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-2 and nymphaeol-C has an

antimicrobial action on Gram-negative bacteria such as

11



wherein a food and beverage product such as a health food, 15 containing
the antioxi dant, has been orally ingested, each of nynphaeol-A,
nynphaeol - B and nynphaeol -C elim nates active oxygen so as to exert
heal t h- enhancenment effects such as an enhancenent action for hepatic
function, a decrease in acetal dehyde toxicity, an antioxidant action for
| ow densi t yEs Q@ rliicpopr ot Bi n-ahdltest ebok e {héhi i oray FB’:@H—E}@E@{;L?@-I ?hl bi tl_l_ﬂg.
to t;can cells, and roverrent in imune uncti on.

Zﬁt: SQI dan?sarercn?t% b(eél ufl | 75 by A1 Gwi %ﬁé Ft*to be contained in cosnetics or
a quasi-drug. In that case, it se][ves for \Ii\hlte[uhng ef}‘ectlv?nezrs]da?ﬂe

in rotection a 2. 4he like for the skin e oral cavity
filgkeg Rn antim c%ro% gagéean - aceordit 9 the B&UU SERBEATRRA  cont ai ns
at | easb or@rs“-wbgtsaﬁce@mtecir@l kfimdrrseya@h@@oﬂ o nyitypwphaeok; B and

n haeol - cki in r di_en The_30 antim crobial agent is utilized
bgrrgddl ng |tyghtﬁjo%@"1‘ofil 5 ng pl-e aégof‘ogdaanﬂn bEVerdgd Pr6Gaent (#F tHat case,
the food aniﬁtlbev\xeriage cpwrmimantl s prieyenteid:franmcr abyi ng. uthhe -anat bii crobi al

agent m Ilze ddin to _a phar ceutlcal or may be utilized
ag a pha)r/rrabagje&t}h cal gtojc% ?OSOAa atgiher Sﬁgu??g 0P S35 PREBELPOH fseases or

an antimi crldmmh@hetmt%ﬁ@pewtei-@ renmedyc tHL cmra@klamﬁhOM@inlqgent may

be utikihze agadrn 1 osneti.cs_or uasj dr ug. t hat case, it
sgrves lltoo goe%)ga g%h gi n, O tQ'LO gEoga\fi—"flousgg ki FHEQITT(e“b? ean. 5

Wien the art¥ifiagiebi aiit%\lglefmamsmugédfbysaﬂm ng lig, ttaeadet oodo ik hevar age

duct C i uasj dru the total .
Egﬁcgﬁt ra'?l @%FHESHEJ&giio 2 q%rgetdeﬁgggijs”él%nc?rnfﬁphaefw B2tontaided in

t hese productss discpleferabl wilGolppamor naores . mﬁheapﬁe‘frerli@.qutng ppm or

more, still,ymeen1Q pr&f erablie.3Q . gB"Fth&QE 00 ppm and in particularly
preferabl y 50 ppmto 1,000 ppm W e total concehtration
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 lipoorotein-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, 1t
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 nymphaeoi-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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thereof is less than 50 ppm antim crobial action can not be
satisfactorily exerted. On the contrary, when the concentration is nore
than 10,000 ppm it is uneconomcal. 15 An antitunor agent according to

t he second enbodi nent contains at |east one substance selected from
nynphaeol - A, nynphaeol - B and nynphaeol -C as an active ingredient, which is
mainly uti Iﬁh?eénéémacmlr%ﬁa@aﬁnitcaﬁy Fheudobezand diheddnantit ugor agent is
det er m ned s@mbhatst C ntrati f._.nynmphaeol -A, n haeol - B and
nynphaeol - C when,%;s/ Bﬁaéeg%l{a&]&l %ﬁﬁﬁpha% - ta(r%s%yrrﬁﬁaa%f‘-f%é atc%/ ¥6h cancer
cells can Bée 6|kéfle?g}b¢y0@.ll WWIite . 1801 v amd tor  ipreetérably 10 to 1, 000
pM When the total concentration thereof is less than 0.1 pM 25 the
therapeutic effect is weak. On the contrary, when it is nore than 100 mV
it is udecononi UAPD The dus@istrobhalangerunty wgehtoyf addangadul tois
preferably Qo3 t8410e I refe o5.09in_terms 30 of
nynphaeol - A, nymhaeo%rB?da% n%ﬁée%lﬂ-;%g%%arged}atyfc. er(fotsﬁglé%i%fl?/roaose of
nynphaeol - AY2Ayaphaeol LB it ady gphaeot r & isn | @S ynicharo0 -5, gnyhbteddol -
antitunor acthansy&an.dwt-desatistact ori; rded-s 92 the.contrary
it is nore than 16 g, it is Oﬁ%eéé%%m’t“ga fl.léls'l%é ootsugqgf @ﬁy%hg“eb?-]ﬁz r0 _
nynphaeol - BPEn8* 35°hynptacolRr€IRgEPaY chi | rbri o pmefrer, alsicy 1aboate hal f of t hat
for 18oanpaduktapYWero alpr 825t 00Bgo SYPst ance sel glc‘rttgguggom nynphaeol - A,
nynphaeol - B and nynphaeol-C is contained in a 06d an bever age product
(for exarrplpé,efﬁrﬂ%éi’t%o 50U H9r dddEP) pem codimeni ¢seokona fuasicadrugt ibhose
products mayebeottitizegd ahanpsedyphs §hat, £xeld; Ga %%r.l-lqrgé(gnr%é/eoeeffects
by pronoting the physiological renoval of undesire cef's"slch as’a
cancer at i ng= abndf af 1 cel9%=REen tHe Prodeetriesva pharnsiceutical , the

concentration is more than 10,000 ppm, it is uneconomical.

when

15
An antitumor agent according to the second embodiment

contains at least one substance selected from nymphaeol-A,
nymphaecl-B and nymphaeol-C as an active ingredient, which is
mainly utilized as a pharmaceutical. The dose of the

20 antitumor agent is determined so that the total concentration
of nymphaeol-A, nymphaeocl-B and nymphaeol-C when nymphaeol—A,
nymphaeol-B and nymphaeol-C act upon cancer cells can be
preferably 0.1 uM to 100 mM, and more preferably 10 to 1,000
uM. When the total concentration thereof is less than 0.1 uM,

25 the therapeutic effect is weak. On the contrary, Qhen 1t 1is

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 nymphaeol-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 1is
uneconomicai. The dose of nymphaeol-32, nymphaeol-B and
35 nymphaeol-C for a child is preferably about half of that for

13



ncentration of n haeol - A, nvnphaeol - B and nynphaeol - C therein
%2 E?;?Lrggly about 1 to 50§§pand nore preferably .about 10 to 30% A food
and beverage product according to the second 15 enbodi nent contains at
| east one substance selected from nynphaeol -A, nynphaeol -B and o
nynphaeol - G, The ;f.ood and beverage product nay be contains the antioxidant
or antinicrobial dgent as nentioned above. Due to the antioxidant acthon
of nynphaeol - A, nynphaeol -B and nynphaeol -C 20 cont ai ned ggt}Cg nggeﬁnin
beverage producty the food ande %%ﬁgggge product renoves

vivo, and thus. i's  Gtiffzed 4 Ref BBHE WHE ¢ H ore PyEPhaed bri, heal t h-

i ~ 2 i he food
enhancenenﬂweﬁmeepérBh@n@haﬁqhmkplnynubae@htgaﬁgy nynphaegl 36g int
and bevgraqgvgrgggcg gso p{;{gnts the 25 gegerypratyon of t?e food and
beverage product duersou?%e Uet P64t | BnlF Ak b 1998y PaeER6R) t her eof so as

to enhanceCrhﬁ@tst@rageasQ&&ﬁﬂ4dnﬂgofthbfefppgw@?g;gg B@?Gt?%39&§tasc"
t f a everage product fromrotting due to o
2[1? ;/(rarinzzfobitb:flwgggfgogg?Eeerxe%ﬁ?tg $6 4§ “T B ENRANLES t T St°6r ByerBOnat &bl Ititey of
the food am@Ybé@épageaprrmmﬂnal'Bhemeﬁeéereﬁh@e%xguﬂdcmygggat%@ﬁ%%ﬁg{fﬂgﬂ
hS bl y,, mai ntained over a |long period o .
a§¥§LZg§|PE?Q§§hS agg}?B ﬁﬁﬁn g@%p%ﬁ%%ﬁq?:ﬁ%1ﬁIﬂgaFﬁéae%hﬁxﬁevéﬁﬁge product
pronot &8, Bptathepncantidunor cachiympaaebben physicl-egiical »femoyaly 2f,135

. . : |
d cell ich. as rating abnornpl cell and an 14 aged ce
Egggﬁzgg i?gtggfﬁgﬁaﬁgl? é&§%§ﬁ¥ ?ﬁﬁgF Eh&ogg%ﬁ &g "BES eP By prDduCt i s

ili i i - enhancenent
al so utiliZ288uas18 heab@h food which exerts a high health-en .
effect. 5 The intake of the food and beverage product for an adult is
preferably 0.05 to 10 g, and nore preferably 0.2 to 5 g in terns of
nynphaeol - A, nvfiphaed| 2Bl &t enmegphaeotiu€: percdaying to the second

15 embodiment contains at least one substance selected from
nymphaeol-A, nymphaeol-B and nymphaeol-C. The food and
beverage product may be contains the anticxidant or
antimicrobial agent as mentioned above. Due to the
antioxidant 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. Nymphaeol-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
cver a long period of time. Nymphaeol-A, nymphaeol-B and
nymphaeol-C in the food and beverage product promotes, by
their antitumor actions, the physiological removal of

35 undesired cells such as a cancerating abnormal cell and an

14



Wien the daily intake of nynphaeol -A, nvnphaeol -B and nynphaeol-Cis |ess
than 0.05 g, the antioxidant action 10 thereof nay not be effectively
exerted. On the contrary, when the daily intake is nore than 10 g, it is
uneconomni cal. The second enbodi nrent has the foll ow ng advant ageous

effects. 15 Since any of nynphaeol -A, nvnphaeol -B and nynphaeol -C has an
ant i oxi dantt9géet Fohl merdritnot amer cattbar andfcarspaant | Thes obiral racki @Ag it i s
used for apwide.yar f ..applLications,  including _a food and beverage
product and ag20¥%h%$$rﬁyauccgutﬁisc§?.%l ﬁb%gﬁ?%u ar, q’eeﬁgﬁgofoﬁgn%l’fa%l -A
nvnphaeol - BX&RdS ny nprdedleald - hwhnbhntsman siefleetconpound, can

simul taneously exert a nultiple and nmultival ent action. Thus, the point
that each of nynphaeol -A, nynphaeol -B and nynphaeol- Cis utilized as a raw
materi ab for a RuPtitialet ioddnahehéabthaed Foodas pypihfitedrdy #n pranal is

product is;woptby.ofy NOte. o5 Eurthermore, nynphaeol -R . nynphaeql - 3 and
nvnphaeol - Cis used for asi %1 I‘grgiap“prl?(ii ca Trgér?rteéefﬁ 16%?0;0 eéri%dinctyol ,
as wel | a$efBf vhrivimhagegl-Peatiopsasheriianda nyimgheeol i popdi [dL, property

than that qaeﬁréggi&gjylwd iin$ Wb bkzg-%%en&e_ﬁo n@}wghaepl_%A%%nyrrphaeol -B or

nynphaeol -C i s contained in a propolis prodiuct “Whi ch°ha n

convent i on&FPy asel-@sisa leaw thavepi@d §ortHeealnthokoodnpradticirs, there is
no probh em-withorrespegs: @ %%cwggg%'e%&%% transoUt anequs

adm nistration. 35 An anti oxi danf o e second enbodi ment ¢&itai 18 as an
15 active {A§redtentintdtke dashoppet subst@nre iseliectedcbnomnicaivnphaeol - A,
nvnphaeol - B and nynphaeol - C, each of which has a high antioxidant action.
Therefore, the antioxidant, when -added to a food and beverage product,
cosmetics or a guasie®dr GHroptevent 32t he ddiodricsrnati andvémergafuso as to
enhance thefrects.

15
Since any of nymphaeol-3, nymphaeol-B and nymphaeol-C has

an antioxidant action, an antitumor action and an
antimicrcbial action, it is used for a wide variety of
applications, including z 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 nymphaeol-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-2, nymphaeol-3 and nyvmphaeol-C is used
for a similar application to “he one for eriodictyol, as well
as for various applications wherein a higher lipophilic
property than that of eriodictyol is utilized. Since

30 nymphaeol-A, nymphaeol-B3 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 probiem with

respect to oral ingestion and transcutaneous administration.

35 An antioxidant of the second embodiment contains, as an

15



storage stability, as well as exerts a heal th-enhancenent effect and
anti-aging effect in vivo when the antioxidant has been orally ingested or
transcut aneously adm nistered. 10 An antim crobial agent of the secon
enbodi nent contains, as an active ingredient, at |east one substance
selected from nynphaeol A, nynphaeol -B and nynphaeol -C, each of whic
a high ant3TH'¢FoBraredetion. aTHaseforas & hes aantdaicriobicall agent,  wh

added to a dwethaand-heverrge Hraduct 4 99ﬁﬁﬁ£é5¥ié¥ A A5 gua3| dr.u

prevents deterioration thereof so as to en

ance torage SPART I v,°

an
d

h has
en

as

vel | as exettH! &NAitgKISanT t 375 B -f eBherafnrs Nﬁghadegdaiammtefmewﬁ when t he
' antln1Cr(ﬁﬂéﬁdé@QQBtah@§odb£KH‘EJJQF%QQtBQSQHf é%ﬁﬂ ni;gtered, as cosmet
So utl

a quasi

drug. The antim crobial agent

|ze5 as a

ics or

pharnacéut|QﬁHg' RACEREF £ ur Qﬁﬁﬁﬂfoéﬁt@ﬁ@ Seeormt éﬁb@dlnenEnnamneuuhg as
an active |m@ﬁ%@beatao@t¢i¢aﬁisQH@lSHQSEQQP€s§§h%%g% hﬂ ¥qphaeo
antrt

nynphaeol -

Therefore, %

Tﬁgq nynphaeol -C, each of which has a unor ac

as wel | as Has expacbedil e i exeyte opr eygﬂg&y&rﬁé&%; LAGE go0. . A 4 ood

beverage product (a beverage or food product)

the secon enbod

contains at |east one substance selected from nynphaeol -A, nynphaeol -

nvnphaeol - C, easch aptimhd£dbhas saRnantikoxidant - Act 1R ﬁQqutl

tlon

SCAnPPHufBr 2 Ageity iderifdech hmghNGUhaﬁrwehefﬁetiomnxannancer

and
I nent
B and

action,

an antinicrobial action and the i ke. Therefore, accor |ng to £%ﬂnr}dod and
beverage prodict 2EhES dEiErI DAt oA CahB3SE 97t tFESeCcef Sehectedd mmd

bever age pnqdmmhebusglfnﬁmﬁhaébi—@r@H@nhﬁﬂphégbﬂﬁﬂ| Aasnmuktipl & and. useful

effects in  vivo,

effect,
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a heal t h-enhancenent effect, an anti-aging

s
hr%@t“aﬁ‘Sltﬁ%%%hJa%erfetmoneffeE? refRF e cdifcerpreventivk efdret
are si rrul t almeoushyeexes tedodthend bevepntentrRfudymbaseti As or a

quasi-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 guasi-

drug. The antimicrobial agent is also utilized as a

pharmaceutical.

An antitumor 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 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 dr food product)
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

ne food and beverage product, the deterioration and

rottenness of the food and beverage product itself are

16



5 nynphaeol - B and nynphaeol -C in a food and beverage product is .set in a
rLelatjvely small anount, a food and beverage product whose storage
stability only has been enhanced by the deterioration-preventive or
rottenness-preventive action of nynphaeol -A, nynphaeol -B and nynphaeol -C
is easily obtained. 10 Hereinafter, the present invention will be nore
speci fi cal IRFSEPILaRnedS bye ¥ efasr éNéélrdeExadphesiul <felcati on of v€onpounds>
15 To 50 g ffcramsOki Rawe: prapRldcs Law preect al ,, 500 . of 8%?899' yas
added, followed by an ultrasonic treatnent for several" m'nutes.’ The

sol uti on wa¥ 'SPPLrER-aRh MBI enmséEaEtr end ov erari gt -p revd nt heer esfeal

material wasd eTRued:hBEQLON o fdribhat i, THE TesuLlang extract wa
concent rat ed under 20 reducgd pressure télobtafﬁﬁgSEgSBa %%ﬁaﬁ%%$%Zﬁol

extract? THEPEAFPErE #Me BiHANGP lekt fact Waed saly drtvedate pobduat is
chromat ogr aphy iunderet he; condiddon asodgscribe <P%L9FQEM@?E§QVD gheven
fractions were obtained, which were eluted with the elutio sof Vent's of
the fol | owi'liGSELIF L5202 15t 225 ity] GRhYTOBR: begrassivolagsnby5tBex 45 cm
Filler: sildegargelatapproxdmaiehy 8906881 ion S0lvents: xane
ethyl acetate = 90 10 (3Egiéé|m) 30 (2) hex'ar%éé% %h%ﬁlt\aiggt aecld herans
(220 m) (BYPRERGME:: RYTRIIASdeBapBI=nYBPRaBYL(D5G miapilydpbhakame. . et hyl
acetatepo= 60 . 40 (1000 m) (5) hexane . ethyl acetate = 50 . 50 (200 m)
(6) hexane . ethyl acetate = 40 . 60 (100 nl) 35 (7) hexane : ethyl acetate
= 30 : 70 (100 APy 17T t®Yy HdaREeSeBEhylvariter e id lode: mgoe (100 m )

specifically explained by reference to Examples.

<Isolation of

15 To

Compounds>

S0 g of an Okinawa propolis raw material, 500 ml of

ethanol was added, followed by an ultrasonic treatment for

several minutes. The solution was stirred at room temperature

overnight, and the residual material was removed through

filtration. The resultant 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 (25C mi)
(4) hexane : ethyl acetate = 60 : 40 (1000 ml)
(5) hexane ethyl acetate = 39 50 (200 mil)
{6) hexane ethyl acetate = 40 60 (100 ml)
35 (7) hexane ethyl acetate = 30 70 (100 ml)



(9) hexane : ethyl acetate = 10 : 90 (100 m) (10) ethyl acetate (200 m)
(11) nmethanol (700 mM) 5 When each of the obtained fractions was anal yzed
under the following HPLC condition 1, it has been confirmed that four
mai n i ngredi ents are contained in the fraction (referred to as "the fourth
fraction") whi es el uted W%h the elutiagn 10 sol vent (4). HPLC
Condition 1 Co VVE- Patk"ReD' S (%. 8 & 256 °mi} 9% Bl vent : A1 water
(with 2% of aceSH d*eac:mda) &bnhB1 at:ﬁtaml t=r iloe :(wot h13%00f) aceti c aci d)

El uti on Condit t elution; A B=80: 20 -)- 20:80) Flow
Rate: 1 m/m nlp%et echt ﬁC”EJ%IQ Oiﬁﬁ m0 Then, the fourth fraction was used
SO as to separéate ardhapoti fiycotmunder the foI | om ng HPLC condition 2,

wher eby . Conpound 1 (yield: 61.1 ng), Conpound 2 (yield: 65.7 ng) and
Corrpouné 3 (yield: 99.8 ng) were isolated. Furthernore, the 25 fourth
fracti on was usédtesoeashtof S'E‘[mroﬂbttelaﬁd Eklétf_YOﬂlsE denatheqdf ghhowi ng HPLC

condi tion A yi.el d: was isolated. HPLC

Condi ti on g“?o *86%0 ng%acﬂ?%&bo Bps- (25 Qagg??“rrhrﬁonédlr\?‘éﬁt@vxfater (Wth
0. 1o of TFApur aeetonngrédeerndamade Gob¥mohedFA) EhGFraBQoRl 0w Ratgaq 9
nm/mn Detection., UW.280 n

fourth Lraéilon”) which was eluted with the elution

10 solvent (4).

HPLC Condition 1

Coclumn: YMC-Pack R&D ODS (4.5 x 250 mm)
Solvent: A: water (with 2% of acetic acid),
15 B: aceronitrile (with 2% of acetic acid)

Elution Condition:
0-60 min (gradient elution; A:B=80:20 — 20:80)
Flow Rate: 1 ml/min
Detection: 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 5

Flow Rate: 9 ml/min
Detection: UV 280 nm

35



18 HPLC Condition 3 Columm: YMC-Pack R&D ODS (20 x 250 nm Sol vent: water
(wth 0.1%of TFA) . acetonitrile (with 0.--,-%of TFA) = 20 . 80 5 Fl ow
Rate: 9 m/mn Detection: UV 280 nm<ldentification. of Conpounds 1 to 4>
The structure of each of Conpounds to 4 was anal yzed by 10 using 1H NWVR
13C- NVR, M5, IPRCsp rum WV spectrum and the Iike. (Conpound 1) The
physi cochem caF properTl es ~of Compound | are shown in 15 Fig. 1. Fromthe
ESI - M5 neasur ereninn:i t wasucanfdi meod that (2t he Jm) egyl ar wei ght of Conpound
1 was 424. From the IR spectru it was suggested that there were a

hydr oxyl group a]t <420 T léhcétrbdn F gT%up SAHE86 €ME, and the WV
spect rum showed a char actemmloc ispect rem of f4 avagyone or 20 flavanol,

wher eby Conpounpclevz%s pr?ﬁ_ med to have a flavanone skel eton. From t he

i ntegr afed val ue 'of IK}MQ‘ dpectrum the existence of 28 protons was
identified, V\A‘lﬂ)éteadtl’l@m.thﬁ/_ 283CrMVR spectrum 25 signals were observed.
From the DEPT spectrum three nethyl groups, four nethyl ene groups, seven
25 net hi ne groups and el even quaternary-carbon atons were identified. From
the results nmentizored: aboateiort he moleouhas ifosmd a of Conpound 1 was
presuned to be %QHZQOG Furt hermore, {;Pomt NIVR data shown in Fig

concerning the gbéé Fum® e 1A T he $9vBC"éFeF UKTET ﬁé\’

spectraf 30Ciawd’ th@’l““ Kés -\ oompownd IR msadam,t iU ehers rayphagot nd
(5,,3,4" - ]st Jahvdroxy-2' - C-geranvl fl avanone) represented by the
structural Torrula (2) nentioned above. Al though the isolation of this
conpound from Hernandi a nynohaef ol i a(presl)

(Compound 1)

The physicochemical properties of Compound I 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, it was suggested that there were a hydroxyl group at
3420 cm™! and a carpenyl group at 1680 cm™, and the UV
spectrum showed a characteristic spectrum of flavanone or

20 flavanoli, 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
PC-NMR spectrum, 25 signals were observed. From the DEPT
spectrunr, 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 Cy5H,805. 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 Zormula (2) mentioned above. Although the
isolation of this compound from Hernandia nympnaefolia(presl)
Kupitzkl nas been already reported, the isolation of thié

35 compound from propolis has been carried out by this study for

1
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Kubi t zki has been already reported, the isolation of this 35 conmpound from
propolis has been carried out by this study for 19 the first tine.
(Conpound 2) The physi cochem cal properties of Conpound 2 are shown in 5
Fig. 3. Fromthe ESI-Ms neasurenent, it was confirmed that the nol ecul ar
wei ght of Conpound 2 was 424. Fromthe IR spectrum it was suggested that
t here were @chydrakyFiBfoup at 3360 cm' and a carbonyl group at 1680 cm
and the UV spectrum showed a characteristic spectrum of flavanone or 10
fl avanol , whereby Conpound 2 was presuned to have a flavanone skel eton.
From the integrabted@Pyvatdelof the 1H NMR spectrum the existence of 28
protons was confrhenBdlys Wi dieedrQm thesl3C « NM3 spegidum 22381 gnals ;were
observed. Fromthe DEPT spectrum three nethyl groups, four nethylene

gr oups, “ei ght-15 - netHithe "gr &Gpstantc ab e efuatér nafyceaf borehttors wer e

i denti fied.chEr eputhel s esu i et iconed,aloye, s he 4ol ecyl ar,. figr mul a of
Conpound 2 was presumed to be C25H2806. Furthermore, fromthe NVR data
shown i n FiS§SC4r "Boncer il g 4 HSSCTh3pekbt ¢ i " tfe 2l HYEHOEOSYI r AUie 3VBC
spectrum tdeoChnspeehr UM:-a200and 4:h8,d ke s@ampaund 24vas. identified as
5,7,3 ,4' - tetrahydroxy-5'-C-geranyl fl avanone represented by the
structural SP6FMEFR EAVHRM | Tfed AF6vE 1 ThiRe ConPoid fwagandndieww conpound
whi ch had rrakvheen, heret ol oreiselosedabNotdeundd tief alyke,0f13Heddke. 25
( Conpound ?elhe Ehysi cochenical properties of Conpound 3 are shown in
Fig. 5. FromtRECEST- NS heaSurahBrfatst Vot irrfed thEt SPERETHBI ecul ar
wei ght of Corpeundt3npascé2B JodnisheabR-30rspRct r WRilkt fWas swggest ed
that there were a hy‘drox% group at

spectrum, lgnals were observed. From the DEPT
spectrum, three methyl groups, four methylene groups, eight
15 methine groups and eleven gquaternary-carbon atoms were
identified. From the results mentioned above, the molecular
formula of Compound 2 was presumed to be C;sH,g05. Furthermore,
from the NMR data shown in Fig. 4, concerning the HSQC
spectrum, the ly-tn COSY, the dAMBC spectrum, the CD spectrum,
20 and the lixe, Compound 2 was identified as 5,7,3',4'-

~

tetranydroxy-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.

(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, 1t was suggestad that there were a hydroxyl'group at
1

- -1 ' 1 - L
3380 cm ©~ and a carbonvl group at 1680 cm ', and the UV

spectrum showed a characteristic spectrum of flavanone or

flavenoi, whereby Comocund 3 was presumed to have a flavanone

skeleton. From the integrated value of the 'H-NMR spectrum,
35 the existzsnce of 28 protons was confirmed, while from the '’c-

"
20



3380 cm1 and a carbonyl group at 1680 cm 1, and the UV spectrum showed a
characteristic spectrumof flavanone or flavanol, whereby Conpound 3 was
presuned to have a flavanone skeleton. Fromthe integrated val ue of the
1H NWVR spectrum 35 the existence of 28 protons was confirnmed, while from
the 13C 2% NVR spectrum 25 signals were observed. Fromthe DEPT spectrum
the existenté SPEthied mthyANsgrouse PBERTHRE hyl%ime GheupEPT sevehrwet hi ne

groups and teke¥gns Cuaterdmryrear heanat ofs, €t ined, FLo results
menti oned above, the nolecular 5 forgr?lrul%T]so%ﬁ@sgcforrpouncrlln gﬁgégﬁprgg(&;ﬁsd to be
C25H2806. EGrCRePRDTE!S 5Vt REANKRE dalt a2 sHown a4y Fiegbos, atoneeras ng t he
HSQC ~spectcoum ribe. 1hbh €65 Yret e HVRG rSReelr Uph Lhe £D spectiup  and
the |i kg, Conqugnd 3 was identified as nynphaeol - A _
(5,7, 3" 74" FPEPPARYEr OXSERREger HAVI PFavEiRme)C rfpiCester®ed Byr1oe tiere,

structural fkemnuha (1) dment isened akovey. ALt hough they isol ﬁ/f,b@” of this
conpound from Her nancga .nynphaefolia(presl) Kubitzki" and nmul us

cl evel andi iPPRE5 BBen 4T r 8ady T%por tt8§, HMBResPe®ef Btiorf hef Cthissecompound from

propol i s hasdbers Cakej etbm@ubhcby bk s: sdardye fQr the hibhstotise. 15
d

( Conpound 4()% }'hg,physj cochenmi cal properties of Conpound 4 are shown in
Fig. 7. From

FAB- VB 1iERSGPENERT S~ 7 - Wasl Idaiiinomed £hareseheedotecul ar
vei ght 2of Corpeundcduydls #92u1Er 08} thend Ror20s PRGN UM ddo Was Suggest ed

that there were a hydroxyl group-at _3400 cm 1l and a carbonyl group at 1640
cm1, and tlﬁgiwogp%%t% g’ﬁ g3 ERAF dégErnstiiac “éfﬁ‘éé??ﬁﬁi/m ?Eflf%ﬁ/lalnone or

flavanol , wheiebyi Gompatind 14swasepe estaed 10 have aiflavanpps, skel et on.

Fromthe integrated val ue ofh.tﬂhg 1H- NMR spectrum 25 the existence of 36
protons was confiThed " vHi I%6 fr oRTPART A 3G TNV Spder DfF PR exd Bti@tte of
30 carbon aubneywasi®bserdyedor the first time.

15
(Compound 4)
The physicochemical properties of Compound 4 are shown in

Fig. 7. Ffrom the FAB-MS measurement, 1t was confirmed that
the molecular weight of Compound 4 was 492. From the IR

20 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 oJr
flavanol, whereby Compound 4 was presumed to have a flavanone
skeleton. from the integrated &alue of the 'H-NMR spectrum,

25 tne existence 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

30 mentioned above, the molecular formula of Compound 4 was
presumed to be Ci3gHis05. Furthermore, from the NMR data shown
in Fig. 8, concerning the HSQC spectrum, the ‘H-'H CGSY, the
HMBC spectrum, the CD spectrum, and the like, Compound 4 was
identified as nymphaeol-C (5,7,3",4"~tetrahydroxy-6-

35 (3"',3"'—dimethylallyl)—2'—C—geranylflavanbne) represented

21



From t he DEPT spectrum the existence of five nethyl groups, five

met hyl ene groups, seven nethyl ene groups, and thirteen quaternary-carbon
atoms was confirmed. Fromthe results 30 nentioned above, the nol ecul ar
formul a of Conmpound 4 was presuned to be C30H3506. Furthernore, fromthe
NVR data shown in Fig. 8 concerning the HSQC spectrum the 'H 1H COSY,
the HWVBC bpeche umrlldrteerD §oemuua|m(danrderttheadeidkeboeetmmrtdudhg\haﬁhe
identified.as, nynﬁphaeol -G h? ztetrahydroxy-5 35 (3

© 3" - di methyT af Ty19E IS 8RRV Iév%fﬁ al“@pfeSéﬁP@ﬂef‘?il%Sprteﬁé
struct ur al Kfiok ruka, (d mmialrengel aboxei usAI idwoughnt herehaol aépocaf, this
conpound f om ndi a nynphaefolia(presl Kubi zkl and Macar anga
tanari us hgs beenp% rea(f;% ?@ﬁ(ﬁrfgﬂpog“?‘ﬁe?f%“blpﬁolp(? 1§t PERi ReTONTHIME r o
propol is hastbeenticas ritediyb fout thy thiscstiny. for the first tine.
<Measurenent of Contents in Propolis> Wth respect to the fact of how nuch
of Conpounds 1 to 4 are contained in an Ckinawa propolis, analysis was
conducted 10 uﬂndeeaswmna‘ral quivv'r:ngtHE’tQ comlidddns4 so as to determ ne the
content of each ounds 1. to result, it has been confirmed
that 12.7 rrpou ecr% %6 9 r? éingou%w mpch % BOPPRF EHhpdihd 3, and
9.1 g of C@npouwd“ah'&rde commaOhedcwa piOfo i Bf anmawysatewkal coddIdgaana

propolios gn,"; L i 4 m; . YMC- P kR&DCDS 4.6 x 25Q nm
Sol vent: a/ayfergh( p&hlddpn% O%OTFi\?ndJB okl o £ri 18 fl%\hﬁmﬂ‘ﬁ(ﬁbﬁﬁf TFA)
20 El uti oncmham!@hseacfoo_ﬁocnfmnoggdadlem €] ubso0a; rds Br65-13has* b82400)
FlOM/Fate:cénﬁléﬂ%Q &%ﬁ?QEyqné gy 8§9p88%d 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.

15
HPLC Condition 4
Column: YMC-Pack R&D ODS (4.6 x 250 mm)
Sclvent: A: water (with 0.1% of TFA),
B: acetonitrile (with 0.1% of TFA)
20 Elution Conditions
0-50 min (gradient elution; A:B=65:35 — 0:100)
Flow Rate: 1 ml/min
_Detectidn: Uv 280 nm
25 <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

30 scavenging activity of each of Cecmpounds 1 to 4 and the like.
That 1s, each of Compounds 1 to 4 was dissolved in etharol to
prepare 3 ml of a sample solution having a concentration of 25
puM. Thereafter, to each of the resultant sample solutions,
0.75 ml of a 0.5 mM DPPH solution (whose solvent was ethanol)

35 was added and stirred, and reacted in a dark place for one
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25 <DPPH Radi cal Scavenging Activity Test> DPPH

(a, (Y-di phenyl -(3-picrylhydradil) is a purple stable radical having a
maxi num absorption at 517 nm which is converted into colorless hydrazine
by gai ning hydrogen. This color reaction was utilized so as to determ ne
t he radi cal 30 scavenging activity of each of Conpounds 1 to 4 and the
like. That'oMS: EQALHCHIC CympbEndE arRbn AL iRy ofi ssolabedrbanethancdlt om.
prepare 3 mureheamsadplie $0buti R HavhHch& concent r agiron, 9{-@%5)'\/1
Thereafter, to each of the resultant sanple solutions, 8 75 ™ of a 0.5
m| DPPH sOIYGEPEH-PWHIEE 's6mrenpriase bt Harfliodistuas addedsemdsstasr ted, and
reacted i ndatdankndl acedQrHaRBe 22-HOU Lo Q) ;0 i t A ination of
an abso ban%e at 517 nm . Furthernore, in pl ace\élggl %ﬁpgg%gg&%étﬂot% BHT
(butyl aE’eolt RyaPB%§t olPGEAETS - altTcHshérfolther abprods eyt swesitised, so as to
determ ne amnnahsorhasnceaccerdi Bgnt oo & Md &, RLRCeAULE 19 45 d %n%gove'
Besi des, instead of the ahove sanple solutions, ethanol was used as a
control so25§°FBQ8tE? A FeTan24bREPBEGIEEE Hecdedihgvee dsimithar procedur e

to the abovediThenséheng:adi aakiscayengi ng aGtinVisky - (X of :eiaaclhﬁ ofa st he
materi al s WB_.Z ;}%I C%| ated using the follow ng cal cul ation ?orrru a f. The 10
results ar €3sABWATTNH tHeé % SPFoWP P eaticyiréilgentarryla eachhef val ues
shown in Takkeidsisrd hewavenagenyakaier anthg st:andard deyialden:ef val ues
obt ai ned frornlt hree runs. Calculation Fornula 1 15 (Radical Scavengi ng
Activity) =°F[(BbsH? bHiiceF Cont toPye -1 (HbdSebarncease Sahpt end
Sol ut i on) } /s¢Abser banee afi 0GOBET 0k ) e x IO TR € r4nSanpLe Radi cal Scavengi ng
Anti oxi dant Activity Activity (% fromDPPH (o) from p-carotene Radical
Scavengi ng Fadi ng Test '

Calculation Formula 1

15 (Radical Scavenging Activity)
= [{ (Absorbance of Control) -~ (Absorbance of Sample

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

Table 1

Sample Rgdical Scavenging Antioxidant Activity
Activity (%) from DPPH (%) from f-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

a-tocopherol 58.87 £ 1.24 83.00 £ 0.73

Eriodictyol 68.82 + 1.12 81.47 £ 2.48

20
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,
25 Compound 3 had the highest radical scavenging activity, which

was about the same as that of eriodictyol. Although each of
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Activity Test Conpound 1 55.35 0.43 85.54 2.24 Conpound 2 49.86 0.96
78.07, 1.79 Conpound 3 64.00 0.58 60.62 1.16 Conpound 4 50.79 - 0.08
80.06 0.29 BHT 28.51 7.48 85.02 1.89 a-tocopherol 58.87 1.24 93.00
0.73 Eriodictyol 68.82 1.12 81.47 2.48 20 Fromthe results shown in
Table 1, it has been clarified that each of Conpounds 1 to 4 has a higher
radi cal sc&empgings hcti \Arndy 4 hanat hatwofmdBHIE,iand thasraboadl t he sanme

radi cal sc ngi ctivity as.that -of a-tocaopherol. A ng_o hers, 25
Conpound 3%\%&% ﬁgnﬁi% “e*s\{ly“ﬁ’acsrﬁ"’gg%ldéca?/senﬁeltngrp"a“cnt i“\?intvfzggmﬁ?%% Y was about

t he sanme astubaedof T adhet:&&eblyﬁthi@w‘ou@di@aahsoﬁx.raagﬁoirmim?l&ﬁy, o8 ?ng 4
is a known terikak di cal _ scavengi.ng activity t ereaf. has not been
convent i onglgl(&”y Bétﬁd}léﬂfﬂjﬁé’rénﬁpéagl §a%i“g i §&ia€éle§8a9%ng?hsg Wity of
each of >Cofpounts 1irsgt anidie4 has been clarified by this study 5 for the
first tinme. <p-carotene Fading Test> p-carotene will fade due to the _
reaction of linoleic acid peroxide, which is produced by the autoxidation
of linoleic 10 aBrderwi¢te &adcugl &ebond i n 3-carotene. This phenonmenon was

utilized so as go.determ ne the _ant joxi dant, activi t. of .each . of Conpounds
1to 4 and the Fi “keg%\rg% e ?i r@§t bgé g?l, 2 W% naOEOOl%%erﬂc soi'dti on
of Tween- 4@eirax¢ht oroformi<0.froducef ay 109 amyadidscluhi of bfndleiel ei ¢ acid

in Ch|960f%EQE,awgt§ gﬂdéﬁb"%5b%ng'%nn?LQ%Fé%g}gj Onh9£ -éégﬂg%egewgg .
chl orof orm were m xed, and thereafter the sol vent Was Fenbyve by “lsing a
nitrogen g&siligadseruehtiy der@gmaheotheistild-adianat ert wast addedadrer et o,
and 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 solution of linoleic acid in chloroform, and 3 ml of
15 a Q.l mg/ml solution of B3-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 pl 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 liquid). Then the concentration of each of
Compounds 1 to 4 in the reaction ligquid was 20 uM. The
reaction iiquid was incubated at 60°C for 60 minutes. Then
the absorbance c¢f each of the reaction liquid before the
incubation and the reaction liquid after the incubation was
30 determined at 470 nm. Furthermore, BHT, a-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 incupation according to a similar procedure to the -
above-mentioned one. In additicn, as & control, a reaction
35 liquid (or a control reaction liquid) wherein no sample

~
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adequately stirred to obtain an emulsion. To 3 ml of this enul sion, ethanol
was added to conpletely dissolve the solute 20 in the solvent. Thereafter,
each of Conpounds 1 to 4 was dissolved in ethanol so as to prepare a
sanpl e solution having a concentration of 1.2 mM 50 pl of the sanple
solution was mixed with the above enul sion wherein the solute had been
conpl et el y S@ilg§dPVeda s o-as- aimepl eparerapaea@t$@md it@uiddt(aemiae 2bhsanpl e

reaction |'é%%bgbanggegrtgﬁ% G $ngﬁa55§ é%re a d C?nggcgggféﬁﬁéhn 60C

the reaction gwd was 20 4M |onT| S
for 60 m n@Fé@f Thentothes abderbancesdhireach tdfe takt@vroeaebtoaqédqma bef ore

the incubat|.on @@g the,r Lign i afler the,incubati o was_ 30
det er ni ned at 470 :m Rurt r‘m)rr'ag %?jﬂ'gf L‘%%%o% gtrol r“e Folittyol was

used in°pl &eé”eﬂatb%pm thet odlswias talcabierni ferkheaabsorbance of the

reaction |iQuigcbefpre, af e, Lheubation according 1o a sim.lar
procedure to the above rrentl ongglong Q?& gode |or§)Ve [ Eottreit Ya

reaction 353acigafdvibren oty dh Fehdei dnisi s dvanhereiralne seapl e 24

sol uti on was-gQRtaI Hedk was, PreraLed.so as, };})ecgelreormmtqer the absor bance of
the reaction liquid before and after incubation  Aaccorar ng"t® a sinilar

procedure to the above-nentioned one. The antioxidant activity (% of each
of theipat esiial$awas, Se&algul gted using the following cal cul ation fornmula
2. The results are shown in Table 1 described above. Incidentally, each
of val ues shown (PRtTRBIENT AStifétaver age val ue and st andard devi ation of

val ues obtained £r ddyieq RURS. 520 atd ok xi dant
Activity) [{(Fadi ng{ml?{atel %f P@nt?olg%%%dl ng éggik{g%g Il( ampq

Sol uti on) } FPFRELAY) Rat BadmaCEateobf] Cxniool 1B xl thQhouI d be noted that in
the calculation fornula 2,

15 It should be noted that in the calculation formula 2,
“Fading Rate of Control” is the natural logarithm of a value
which 1s 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 dividing the resultant value by 60; and "Fading Rate of Sample
Solution” is the natural lecgarithm 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

25 resultant value by 60.

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

.ace1v1ty as that of each of BHT, o-tocopherol, and eriodictyol.

30
From the results as shown in Table 1, it has been
confirmed that any of Compounds 1 to 4 has 3 high antioxidant
activity, and among them, Compounds 1, 2 and 4 have about the
same high antioxidant activity as that of each of BHT, o-
35 tocopnerol, ‘and eriodictyol. Although each of Compounds 1, 3
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"Fading Rate of Control" is the natural |logarithmof a value which is
acquired by dividing the absorbance of the control reaction liquid before
i ncubation by the absorbance of the control reaction liquid after

i ncubation and further by 20 dividing the resultant value by 60; and
"Fadi ng Rate of SaanF Solution" .is the natural |ogarithmof a value which
is acquirédby ditvPdiRgYT HEE5d6ihanee BF et &iplas trigddti sheeoGui d

bef ore incukat inon byehheombsoribanqe okcihecsamale Lgackhon, liguid after
incubation and further by dividing the 25 resultant value %y 60. Fromthe
results asEghéﬁﬁlﬁﬁn?aﬁfg*TFdiPLh $Pe8h CeBRtiitted t Rattrcofpbando2ethas
about the saneilfiigh aptioxd dantdy aetd vhkyrasst hatnof each of BHT,
a-tocopEeroI, and eriodictvol. 30 Fromthe results as shown in Table 1, it
has bee confirmed that any of Conpounds 1 to 4 has a hi gh anti oxi dant

activity, and aremgzthemn&Gomueund®rdi2ecane: 4 -have Akayt, therssame high
ant i oxi dant act%ﬁity as that of each_of BHI,_a 35 tocopherol, and

eriodi ctvol . Al {'R5ligR™8ath G Csmp6dnds HCF37) A and 44r¢ca kfiown material
the anti oxisgamtdaotli votylthersechdibas netvikgen conventi;qrakly;studi ed. The
remar kabl y hL%gerg@Lioxid@nt activity of each of Conpounds 1, 3 and 4 has
been clarified by thssttdy f6r 2CAEY FReFet nehes vepriddsrataneert Cel |
Prol i f &pat icorealsnhicbhteoncdEst »anVen shngagt p €aneerd 6el s stMEF- 7dr 858
cultured, £, estradiol (or 1765-estradiol) having a cell -proliferation
accel erating action. 't s added Y rér&€8, SPhed prolStEtat shcorfischrehst
cancer cel lescbanfbéospopigs pr ardtedndntAe shDkd perdnedoroThics rphespMeEnOn was
utiLized sqaackoexantng 4g effeel of,,gach, ol ompeunds 19,4 and the
each of Compounds 1 to 4 was diluted with dimethyl sulfoxide

15 to prepare a sample solution. Thereafter, 2 x 10° of MCF-7
were inoculated in each well of a 96-well plate, and estradiol
and the sample solution were added thereto after 4 hours.
Estradiol was added to each compartment so that the final
concencration of estradicl can be 0.1 nM, and the final

20 concentration of the sample solution can be 0.2 uM, 2 uM, or
20 uM. After incubation for a predetermined period of time
(three or five days}, each of the media was replaced with a
new medium, and an enzyme solution (Cell counting Kit-8 : Wako)
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 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 spectropnotometer so as
Lo guantify the number of living cells in each compartment.

30

As for the compartment whose incubation period is
predeterm;ned to be five days, on the third day .of the
incubation, the medium was replaced with a new medium, and
thereafrer, estradiol and a sample solutior were added to -he

35 new mediur, and the incubation was continued 111 £:ifth day.

-
-
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i nhibition of breast cancer cells. That is, first of all, each of
Conmpounds 1 to 4 was diluted with dinethyl sulfoxide 15 to prepare a sanple
solution. Thereafter, 2 x 103 of MCF-7 were inoculated in each well of a
96-wel |l plate, and estradiol and the sanple solution were added thereto
after 4 hoas stor ESfer adinpk rvasnadgdeadsd Qr@@%@tﬁ@ﬁﬁ_@é%ﬂ@@}iig t hat tthe I' nal f
i i . t i ha concentration o
the_ sanpl & SHITT G Ean-Beb D 2 T Z pMOU6r CRECUREL R Ldre [HTadBarFoR for a
pr edet er m netkerdead ef thBPme (ddree Or Wfisveadaysie erehfidhe fgdi a was
replaced with a new nedium and an enzynme solution (Cell counting Kit-8 :
Wako) was"HHdEd S PReMhaW AR UM iEPakeEnetof 1O DIatUTE REWS2EC
nmedi ums Affer uvai nbaireedfdheowedikmddt aaminAadbaher a8dodbardaper ature of
37C for two hours, the absorbance of the mediumwas determ ned at a
wavel ength of 450 nm (a reference wave |length of 630 nnm) by neans of a
spect r ophot onetiersteacast tomguiamsd fly dche , nerberief ybi vidng el go! n each
o edot er i 12 75 5o PvES HYESOn ATE I Ad thay, SR L6 PITEUAF OF, ¢ he
Tedi um wast repitacedmnaht hoas aemdredirtm: nard chBereabé ero £ esitv:adi glel_a_t@d a
conti riied t 1971 FERTaRy " 26" 6 e SompHi T T oS 6o ERbat [ o
period is wipredeternknedst tadio D rday,a atoboyr hH@U}béeraficﬁfeﬁi f—w@scg_lslsa were
i nocul ated, an .enzyne Lution was added to thg medi um. The nedi um was
mai nt ai ned- 3 hJ]eatﬁrfnﬁgﬁbg bra%%;%bctnefpé‘rcatoﬁf%ngf '%5@@?@“% \%;gﬁgflfr .
foil-owed et esopiva-ngnt henabsordance. chlasteradnofb&omroundsng to 4,
eri odi ctyolbjllv\(ass .used _fo grmne the abs rgan e ccoﬁrﬁfﬁé ng 1o ? simlar
procedure o the “58ve9?re?e1%| oned one, ARG “thLSTt N Mmb&¥ 6P FvifRg cel I's
15 which no sample had been added was used to determine the

absorbance according to a similar procedure to the above-
mentioned cne, and thus the number of living cells in each

compartment was quantified.

20 When it is assumed that the number of living cells of
Control 1 as quantified after a zero-day incubation period 1is
1, the reilative 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

25 standard deviation of values obtained from eight wells.



10 in each conpartnent was quantified. Furthernore,

nei t her

estr adi ol

absorbance according to a sim/lar procedure

and thus the nunber of

living

Cont r ol
nor a sanple had been added was used

1 to which
to determ ne the

to the above-nenti oned one,
cells in each conpartnent was quantified,
while Contrgdie2 20 15 which no sanple had been added was used to determ ne

the abSOI bd.llbU dal LUl dl Ilg tU a—SstHm I at I UdeUI T LU Thc abGVe IIISIIt; oh d
one, and thus the nunber of I|iving @@Mq§lwﬁ gaéhe ebnparineefelhas
quantified. 20 l IS assuneq) at, the ngqber of IIVIQ%iceIIS f
Control 1jas quantified after a-zghga@quln uéq ren %gaﬁc) ncubit_
relative value of living cells as quanti I'npgac eE%qqunent oned
above is shewh—nA—Table—2—tnc¢i-dentally——each—of values shown in -Table 2
is the aver age gahtieoand 25 st ahd&r d-devoatj oh. 4F val.ués ; obtad nkdofedm
ei ght wel ['s. é Iablg Relative varue of Living Cefts |Sampie Or O-day
After 3-days Al 8Pt 52 | n¢ubagi on § newbati o kngubat i on. fertog, Feri od
Control 1|1(®0 ’@”G?StzaAiSOé 12 3.29 0.08 (Control 2 0.97 0.04 3.12 0. 34
7.02 0. 9‘9 (0.1 nM Estradi,el ] 9. §6uM@o946 O Ok 2 88,20/27 {333 G PO
Eri odi ctyol, 2 N%O 980067 2790 16— 0-—36—20—pM-1-061—6-05254
0.30 5. 13| 583" 028" 0 64%% R U 1l 7 B * 6:48 | Chrpbuhd B2 pM
0.99 0.05{2.58 O. 11 6. @0 n@. 251.20 M. 001 D.05+20220 (. £1914.470 =D0. 50
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 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 compartments to which 20 puM 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 ceils) than that of Control I was confirmed.
Although each of Cecmpounds 1, 3 and 4 is a kxnown material, the
breast cancer cells proliferation inhibiting action thereof
15 has not been conventionally studied. The remarkably high
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0.2 pM0.95 0.04 2.97 0.37 6.83 0.58 Conmpound 2 2 uM0.99 - 0.04 2.68
0.19 6.59 0.50 20 uM1.00 0.07 2.59 0.21 5.59 1.01 0.2 pM0.99 0.05
2.94 0.20 6.99 0.66 Conmpound 3 2 pM1.01 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 uMO0.99 0.04 2.97 0.27 6.30

0. 54 Conpoaritl B PMcEi@Q ty0007e BB £ LGeHdbndl 10. 9332020 pPMO. 2R, 0. 04
1.27 0.20 1.01 . 0,12 Fromthe results shown in Tabl e 2, It has been

confirmed ThittBetch %6f tGIfpoEHdYE 0% - Ha< Sthéi8Ffect of inhibiting the 5
proliferation of breast cancer cells with differences sonmewhat

t her ebet ween. Furt her.nor it _has been found that the effect of each of
Conpounds 1 to ZTGm i Ellf‘llnﬁcthélw01E?Sfter‘%%ttlhoﬁtBFr‘obr@é"s%“%ﬁncer cells

dependss upon |tzs dzﬂrlce(rItTDaBBGn ad na pastdEWaar ,_na$cf=@6rcf)<£m8£frtal?&nt5 to
whi ch 20 p 10_or 4 had been added, a nore strong
i nhi bi ting M G élcproF‘??%if]aCE‘f%‘?Fﬁ Bress (CRNLe DelaS % 1. ., a

cyt ot oxi ¢ leid]&ﬁjlcalp(imldhbeast cancefaceldsk ittBaBathat 1 9f £ontrgls | was
npounds and 4 is a known material, the

confirnmed.  Alth

breast cant®retel | u%&%% EFgrﬁfl?)noﬁ‘?ﬂh‘?%ctailnd“&&[:?oﬂrtﬁ%? eHOTS 1EEIRGt been
convent i onadd e staudisedngThest endmidald yodug es28vdnle@nd i p mds AGHIcw ty of
each f Congno nds 1, 3 and.4 has been clarified b% this study for the
first tinme X iR POBT AN T ART T VA t yP b e Wil H SECRARDLE 2 Bt FHRATE T E. col i

(1 FOB366) @sora diddtegiicabtbndisatal faid, Gaama Begabyveabaci@rldatior for

St aphyl ocogcus. aur.eus (I F015035 as_a hi.ol ogi_cal indi or for
Gr am posi t?ve ¥ bac elrflLl §2UBECHT U Tl Wi PrFBf 53081 ) % PH digGi dard
i ndi cat or $@raspor evizduaiagtbhacderima hrading Besiist apcer properdd es even to a

process SLEghpounds 1l 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 vpm, 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
cut its growth and development. As a result, it has been
confirmed that the higher the concentration of the ethanol

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

30 confirmed that 70% ethanol had almost no effeét 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
35 biological indicator for Gram-negative bacteria;
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10 as thermal sterilization; and Bacillus coagul ans separated froma
deterjiorated canned food, as a biological indicator for fungi which cause
the deterioration of a canned food were used so as to evaluate the
antimcrobial activity of each of Conpounds 1 to 4. That is, first of all,
an et hanol sexdracicotbubr anreus avsdmterdsala of cprePedl sisieadohe cSection

<l sol ati on of Conpounds>) was dissolved . i.n 70% et hanol, and thereafter,
standard agat” wedia Wer EaéF%bh‘? edhélastn {EfeCBBRGRNL T at9%N 46f 2 the extract
was adj ustieith 10 ike 10 ippMtaddr SfPPMoZe PRI PRMter 1DGgMuser 450 ppm
Subsequently, t hese standard agar nedia 20 were subjected to autoc|ave
sterilizat5Gh 0 ad "o pF EPar PP eral Wt Vo YnBdi 82 B Wy eehe t°

bi ol ogiscal 4 j ndheat 055 #asSst idroculiat edchnoeackn®uddiese seval wasi on nmedi a so
as to check out its growth and devel opnent. As a result, it has heen
confirmed $HECtHFE Hpghg? t e tohe it &SGR 20F € F he® BHEG] 295 TeREF ARt i s,

t he nore sidongdnedsheqgrputdi anchddevelepreatioh oeagdriofof embbahagi cal
indicators_is inhibited. |Ln particular, —when g{sue concentrati I(zg of the

et hanol ext% dct”9% 50 5pRTor® Hore, P8t 50F8Pm of Mofe, T hdHi oFGgPeA

i ndi cat or somere poitet estiesk fuamithe tmedieast dngd dend@ld ywedit wase previ ously
30 cogfi rmed that 70% etbangl had al nost .no ef fect g&on the growth and
devel opment VO @&ch “6f 2EhaC b &F ogi Tal i%Rditeht 5P s3° <“ARTFREFobi al Activity
Test w th Copeunds hetivad znd Eadl iofanteSal sDoel tal eMErdddodissweS. en
NBRC3313) as a .35 biological indicator for (}anwnegatiggfbgc;eria; 29

St aphyl ococtie &t eus *(SEa)) Cas i S1'6i-@ar Ol naT ¢at or “F6F &Pam positi ve
bact eri a; anthiBacidnl us eeceust (Bre cc@xia, bhel oghecat dndineabaercéetraspore
form ng bacteria were used to, evaluate the antimcrobial activity of each
of Conpounds” £ 5 5 4% That “T% PTi st 6 alf> dath™ B Compolnds® 1™t 4 was
di ssolived a1 A%wet handkbland3 tdmet edfter, standard agar nedi a

Table 3
Number of Bacteria (CFU/petri dish)
Concentraticn of Gram-negative Gram- Spore
Sample Bacteria positive forming
3acteria . Bacteria
' E.coll S.en Sta. B.ce
Oppmnm >3000 >3000 470 13
Spom >3000 >3000 344 12
10ppm >3000 >3000 36 0
Compound 1 *5ppm >3000 >3000 | 0 0
20ppm >3000 >3000 0 0
50ppm >3000 >3000 0 0
Sppm >3000 >3000. 395 17
10ppm >3000 >3000 108 0
Compound 2 : 15ppm >3000 | >3000 22 0
20ppm >3000 >3000 0
| 50opm >3000 | >2000 0
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were prepared wherein the concentration of each of Conpounds 1 to 4 was
adjusted to be 0 ppm 5 ppm 10 ppm 15 ppm 20 ppm or 50 ppm
Subsequently, these standard agar nedia were 10 subjected to autocl ave
sterilization so as to prepare evaluation nmedia, and each of the

bi ol ogi cal Taptk cators was inoculated -n each of these eval uat| on nedi a.

Af ter the—ncubationof—eachjof Luc bactert the Hun/F the UabLer|a
per a Petri dish (CFU petri dishNUH¥& défe FrF BH-2 THe' é%el}lrt-sdlig are shown
in Tabl es |3 and-4t Fablg ngummam“@ctlwl a (CRUapetri 'di shpore
Concentration of sGmamenegati ve G 8ar<Spbre SanpbeiBacter|i a posiiiove
formng Bacteria Bacteria L.toli_ S.en Sta. B.cB3ctpbh >30062588002470 13

5pnm >3000 >3000 344 12 | oppm=>3000Q |>3@0@n36 0 6Seagpound 1 150p&n >3000
ST ek e IR s ML PV S L e
>3000 >30()0 0 0 50ppm ~BOP0 3000 0 0 230 Tabl e 42Runber| of Bdcter| a
(CFU petrii dish) Concentsgti pn of G amonggatii ve Gpam Spore Sanpl e |
Bacteri a H)Oésgr&ﬂo\(ﬂdf qr '?%pm 0 11e 5 5

20pom 9 143 0 0

50ppm 0 43 0 0

5ppm 6 | 249 26 16

10ppm ) i 199 7 * 0

Compound 4 13ppm 9 225 i0 0
20ppm | 6 i3 1 0
50ppm 0 65 0 0

From the results as shown in Table 3, it has been found
that the higher the ccncentraticn of Compound 1 or 2 is, the
5 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.

10 coli 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 oharmaceutical,
cosmetics or a quasi-drug, the cqncentration of Compound 1 or
2 in these products is preferably 10 ppm or more, and more

15 oreferably 15 ppm or more.

From the results as shown in Table 4, it has been found
that each of Compounds 3 and 4 nas -an antimicrobial activity
tc any of the biological indicators, and in particular has a
20 high antimicrebial activizy to E. coli, Sta. and B. ce.
Furthermore, from these results it can be also found that when
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Bacteria Bacteria E.coli S.en Sta. B.ce Cppmb5 | 221 202 183 5ppm 3 296
22 4 1 OCppm 1 207 0 O Conpound 3 15ppm 0 116 0 O 20ppm O 143 0 O 50ppm O
j 43 0 0 5ppm6 249 26 16 |Copm 6 i 199 7 0 Conpound 4 | 5ppm 9 225 10 O
20ppm 6 132 1 0 SOppm O 65 0 O Fromthe results as shown in Table 3, it
has been t@mgduhaag ddbeshighamithercancenyradion afs Corpaunddliora2 is, the
5 nore stron the grow h and devel opnent of each of Gam 05|t|ve
bacteria &R8 sﬁB?eb“Fg?‘rﬁgr?g EELErT a2i BPPARF BT €2t ' FGPERBF OT 9T i@ has been

found t hatyuaBy-atughergonasddnatrkonsn 6f Compaund 21 lamdnagy pfoams
concentrations of Conpound 2 have little effect upon 5) rowt h and
devel opmenrt BFeé‘éE‘ﬁbbY B PRF &1 MOaRd 3NYeROTS PIAdGitePo, SProvTt M s resul t

it cansberbeund pddrate whenroLonpOLRdrds i+ as calﬂ a8t b M6 rohiral dmagr edi ent

is cont al ned in a food and beverage Er oduct, har nmaceut i cal ﬁYosmsti CS
or a quasi"§PugTeRE"CohcEhtT atGnmof @Bh‘boulrfbg d&ﬁ“tZanc?rﬁé%Je“% oducts is

preferabl y ¥0oppah@rodd &gt omee, 12 pn@f@j@@lmcba p@ﬁmétﬂm eor romthe
results as sho in Table 4, it has bee f ound hat e ounds 3

and 4 has “Ef®antiifer ‘?aqone?@t“ltviaftyontEB anymtthe B oltga?%aW?%E‘rfcsat ors,
and i n paritsi puk@erfasy a0 Zbrhicghmapt], nheaohbad @eifeHaby yt 80 Eopeodbt , St a.

and B, ce. Furthermore  fromthese results it can_be alsg found that when
31 more. Be notéd that it was previously confirmed that %

ethanol had little effect upon the growth and development of

each of the bilological iIndicators.
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Compound 3 as an antimcrobial ingredient is contained in a food and
beverage product, a pharmaceutical, cosnetics or a quasi-drug, the
concentration of Conpound 3 in these products is preferably 10 ppm or

nore, and nore preferably 15 ppmor 5 nore. Besides, fromthese results it
can be also found that when Conpound 4 as an antimcrobial ingredient is
contained in. a food and beverage product, a pharnmaceutical, cosnetics or
a quasi-drug, the concentration of Conpound 4 in these products 1is
preferably 10 ppmor nore, and nore pr££%¥%%ly 50 ppmor 10 nore. Be noted
that it was previously confirnmed that 70% ethanol had little effect upon
the growt h and dévelaprernidant egbhrectend zigdol byi cantiaidiice oat. 13asCLAl MBS
1. An antioxjdan racteri onj & ni at -l east __one fl avanone
conmpound sefyslélgte 1 ro%%%fmé}%q%énég%%%%%eofr% 2h ﬁ)%gr?ﬂ%ﬁ%cr dal?ldal
agent char aatmphaedlby.containing at |east one flavanone conpound sel ected
from nynphaeol -A and nynphaeol-C. 3. An antitunor agent characterized by
containing at |east one flavanone conmpound sel ected from nynphaeol - A and
nynphaeol - C5 4. Anf qod i¢d ReMenagg;doducl rebal AL 41 89d BheaGAHY AN at
| east one fl avanone conpound sel ect'ed from nynphaeol - A"and nynphaéol -C. 5.
The food andebeterage fdreothunsineacoamrhund t eebéat @d 4f rovhayapheeioied iamd hat
t he concentkatiggegi_ he flavanone conpound contained in the food and
bever age proﬁﬁg rs*30° ppmor nore. 6. The food and beverage product
according to claim4, characterized in that the concentration of the

fl avanone

3. An antitumor agent characterized by containing at
least one flavanone compound selected from nymphaeol-A and

nymphaeol-C.

4. A food and Dbeverage product characterized Dby

containing at 1least 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 at least one
flavanone compound selected from nymphaeol-A and nymphaeol-

C.
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conpound contained in the food and beverage product is 30 ppmto 10, 000
ppm 7. A cosnetic characterized by containing at |east one flavanone
conmpound sel ected from nynphaeol - A and nynphaeol - C. 33 8. A quasi-drug
characterized by containing at | east one flavanone conpound sel ected from
nynphaeol - A and nynphaeol - C. 9. A pharnaceutical characterized by
containing at |east one flavanone conpound sel ected from nynphaeol - A and
nynphaeol - C. 34 , . o
8. A quasi-drug characterized by containing at least one
flavanone compound selected from nymphaeol-A and nymphaeol-

C.

9. A pharmaceutical characterized by containing at least
one flavanone compound selected from nymphaeol-A and

nymphaeol-C.

34



