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SPECI FI CATI ON  FLAVANONE COMPOUND AND USES THEREOF 5

TECHNI CAL FI ELD The present invention relates to a new

fl avanone conmpound, and an antioxi dant, an

anti m crobial agent, an antitunor agent, a

beverage pr oduc?, cos metiEes P AU - dr ug, mmmmlmmm""“m”

phar maceuti cal each of which contains the fl avangmnge-

conmpound. 10 BACKGROUND ART As known fl avanone

conpounds, MmAYRASHIE- AOMROHNTadd b BISEamHERAa@haeol - C

can be enunerated. Regardi ng these known fl avanone

conpounds, see "K. Yakushijin, K Shibayama, H 15
TEMMNTtAL ek Fur ukawa: New prenyl fl avanones from

Hernandi a nynphaefolia(presl) Kubitzki, Heterocycles,

1£?m3§%§ﬁﬁﬂt Jogortlonyy rRlapag| Lpps, nRlv JlaBajponA cAmpound,

arCuatidg d on; C:-Ceranyl . .
andc;oarg)oundlsé%&garm rr(‘!xl?l'1 u%%ftb%&ﬁglg}t Qg{jgt[\lataf;ll %Pgé’.t,umor agent,
a d 981 AT e rlgg6 Rretheaet M cdbmdseng, &£ qihs2046h6Y, and a

! . H Kuo: Allelopathjc
pha;%meajr?ﬁﬂl:c\r/%ﬁ%gaecé T owr%%%}é ?%T’f%ﬁnf’ ealVvest bEVRARRAF argAPOUNd.
tanarius, J. Nat. Prod., 64, 827-828, 2001".

ol-ﬁ%is i sol ated from Her nandi a N
BAW& a(presl) Kubitzki, or Mmulus clevelandii.
Ny nhae@wrB 115 Ja5Rat edfgamdier nﬁr}ﬁjﬂ) eol-a, riigmphaeol*B,

nynphaefol i a(presl) 25 Kubitzki. Nynphaeol -C S _
ang gt EE Frémader endirmanatptriet Geo(ties) I)thwspam ltkzrkjwn
I}@&ar% ri N [ t he physi i ca
flag’(r?tni vities ofuttEe'se avlig'ma:k%sohl lu?]’dtswha@%l pedne s H-
Murigdred lan e [Huc i Fdatuach w30 NSWUMYARY yOFE THE A IMVENTE € Hernandia

i-naly, t ent .inventors de extensive
SRS Y] BB Tl YT SHegt Tl Bt U9 £1482,
1986¢f",a “%nown Hrliavanene nconpowyd, and A urd het s € €92 and D.

f th ful _ physiological activities of a new o
S 1 2 ARG Fomyei Ay 08 TG gt 1 'HEW e avabrelands 1,

J. campowtdd.The gresenlydnNvenid@dn and “M. H. Tseng, C. H.
Chou, Y. M. Chen and Y. H. Kuo: Allelopathic prenylflavanones

from the fallen leaves of Macaranga tanarius, J. Nat. Prod.,
64, 827-828, 2001". Nymphaeol-A is isolated from Hernandia
nymphaefolia(presl) Kubitzki, or Mimulus clevelandii.
Nymphaeol-B is isolated from Hernandia nymphaefolia(presl)
Kubitzki. Nymphaeol-C is isolated from Hernandia
nymphaefolia(presl) Kubitzki, or Macaranga tanarius. However,
the physiological activities of these flavanone compounds have

been hardly elucidated.

SUMMARY OF THE INVENTION

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

isolating the new flavanone compound. The present invention
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1 is based on findings obtained in this manner. It is
a first objective of the present invention to provide
a new flavanone conpound that is utilized for various
applications such as food and beverages, and a
arnaceu I S ond 5 objective of the
is %%%%ncen Jv% -"c“%ﬁ ?%t?ﬁ%% dJe“a‘bler? FRMS: of t a1%<r?ov§+rst
obj &ft NEW $+ aViad OpLe SONPOLREe MDEER1 fo t o WS UL new flavanone
physi ol ogi cal activities of the flavanone conpound are
comfaetﬂrpqi ZERE T 10° | WE bt HePd t BORCEIFPP S PRIEL @bbiens such as
fooéﬁﬁﬁ@tby@éra 0E, a3RECY pﬁ%rﬁggeﬁffégft Vﬁy%b 1P econd
provi des a flavanone conpound represented by the
objetlirce L@ﬁltm©rm¢aenmmnm@ OH puGv ket depl Bepetons of
he p [ d | ox]i dan
S R R S R S TR F i
phy dBvEs@yea praduct it tosnef i tise ﬂlﬂﬂ@ﬁ@ndr¢@mp@mﬂdaare
. phar maceuti cal each of which contains the flavanone
utlﬁbﬁﬁ%und as described above. 20 Still another aspect
of the present invention provides an antioxidant, an
antim crobial agent,_ an antitunor agent, a food and
belier aFee brboluRECoBRL R | B3 aPPTRSPL IR G vand ane aspect
of tpft@r sut i cahveach, of m;@@egogt@imaﬁcm@h@@ﬂ% |Ehd25
BRI EF DESCRI PTI ON OF TH
repmﬂ&&@ﬁ¢ﬁth% bh?s$b©@©@%¥@hlf®¢®@batles 2 of Conpound
1 in Exanples are summarized. Fig. 2 is a table
wherein the NVR{data of Conpound 1 in

HO o)

‘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.

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 nymphaeol-B.

BRIEEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a table wherein the physicochemical properties
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the Exanples are shown. Fig. 3 is a table wherein the
physi cochem cal properties 5 of Conpound 2 in the
Exanpl es are sunmari zed. Fig 4 is a table wherein the

of %%@do{ @@Qgﬂﬁlgs r?h %HExangl lles are shown.

Fig. 5is atab erein ysicochem cal
prd@eqt|%31so£ Canpounde Bein the ExMANpkes ake€Compound 1 in

lgma 10 Fi 6 is a table wherein the NVMR dat a
the, J(Z)u?ma?; |?1hg‘1§9<anpl es are shown. Fig. 7 is a

tabiﬁthErﬁﬁrbthﬁbP@Y§h§9§bﬁn%H@|p9§99@6Eh§%wcgﬁ Dropertles
EConpound 4 in the Exanples are sumarized. Fig. IS

oL %T%O%r%ﬂff’ttﬁée l\iﬁ}Rﬁf@IBi%tSo@r@oﬁp@mdldedn 15 the

AT N Fer Bl R P CtFEriion: TRRE BF LRBFouns 2 in

theeres%mlem\ﬁem igmowm | | be expl ained. 20 A flavanone
oun accord to the first enbodinment is

Jtetai'a DXYIEICE gerany P Y PavaRbREical oroperties

of (Gcﬁrwmafoln Bhe mbighiés Le0resanted, QM the
structural fornmula 1: 4' OH 2 H09 O5 2" 9 7

2 66 A0 Ha forbls "dhmlIZSth'fheNfﬂRa@@ﬁ@nefcﬁmppundd 3 in

E am@ésheaf@l%u@r formul a C25H2806, a nol ecul ar
: wei ght of 424, and a nelting point of 123 to 126C

Fig. 7 is a table wherein the physicochemical properties
of Compound 4 in the Examples are summarized.
Fig. 8 is a table wherein the NMR data of Compound 4 in

the Examples are shown.

BEST MODE FOR CARRYING OUT THE INVENTION
Hereinafter, a first embodiment of the present invention

will be explained.

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:

The flavanone compound has the molecular formula CzeH2505,
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 isolated from an Okinawa propolis
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(see Fig. 3) The flavanone conpound is a naturally

occurring new conpound, which has been isolated from

an Cki nawa propolis 3 by the present inventors.

Al t hough the flavanone conpound has a struc}ura{ ]

/C a L8kl €Sk to 0 0 ! as
gy graus s he bt (Bgaft; BRLOThEL¥Rbpe somBiind has
a ﬁF@H@Furﬁi Fhpophikiré spriopeiiés r( ap mﬁm?{aﬁEeriodictyol, it

ermealil it es) than iodictyol. The f]avanone .
hagoﬁggaﬁékhég?aérﬁPShagnggﬁtg-é??&éﬁﬂoact|Eﬁusaslt is higher
inetipdpot yok pfo?et@@@§h369|memBr@ﬁ@'be%&éﬂFﬂitﬁ$s) than

fl avanon conpound has an antitunor action whic
er?%ﬁ?%FY% the 10 proliferation of cancer cells such as

a breast cancer cell. Furthernore, the flavanone

conpound has an action inducing physiologica

cel Thgebt Aivinenapoptpsiis) hasordehityp Egnﬁweifoxﬁﬁant action

u | I such_as. a_cancerating apnornal cell,
asaﬁgfggigg §§ %§I?~?%ﬁgﬂ?350?ts eI F U R L PR f etRpahlavanone
corguiolidl omas tde Aot f t avanoner cOAPAHNENNA8hARits the

timcrobial action on Gam positive bacteria such
préi?%$%$E§?%C%EC%§“%%Fe%%}lénéu§boﬁé af BERRAG bacteri aell.

Fuﬁﬂﬁékﬁ@r&?n@§eB@Pé%&#@nep@oﬂﬁoﬁgéiH%Qt?ﬁcggEQEggikgucing
the first enbodi nent contains 20 the avanone
Phyoipbrmtrak %%153@¢@©hihgredpent0$®5)annantderOnggahove
gSonmpone h tioxidant _may, be, utilize bx addi ng
Y tbban%%%%gaﬁﬁéﬁe%gr%gga%?%ﬁugfn%sagnag?égi8réﬁvoﬁ“0 an
agghhidi i oreatipief fect i vel yulahi bifedepeni oratifdition, the
3 ' ,.0xidation deterioration) of various
fla(p\;rggﬁ UCt s, SUCHh @s' The oxi Yat Tbn” 28" det &F F 6PAL PONCERT-
podiatisvanthoidsia thecleiers 05ty 08 9fcfl ayQfeus, andg spore
components, the deconposition of a coloring matter,
fora{nnl?qu ECHISDIVrEt i vh ©INedI RThylvatter. In a living
body wherein a food and beverage product such as a
heal th food product, containing the antioxidant, has
bedH' GtHi 3% idRjEstaehoxhenBOL $ | Aveanbives compouddment contains

. eldd f ygen so. as. exert .. A -
L 9La% S8 AUEN 190516 Lo fgrn or
ox%ﬁgqunﬁomﬂonQnﬁﬁHi1Ehbuﬁ©ﬁﬁ©m;dandemm@a&&wutilized by adding

it accoetaaltdoed'}yda%& %gvcei}ayge apnroduct as a deterioration inhibitor
to effectively inhibit deterioration (mainly, oxidation
deterioration) of various products, such as the oxidation
deterioration of fats and oils, 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
flavanone compound eliminates active oxygen so as to exert
health-enhancement effects such as an enhancement action for
hepatic function, a decrease in acetaldehyde toxicity, an
antioxidant action for low-density lipoprotein-cholesterocl
(LDL), an proliferation-inhibiting action to breast cancer

cells, and an improvement in immune functior. The antioxidant

4



10

15

20

25

30

35

anti oxi dant action for |owdensity

| i poprotein-cholesterol - (LDL), an

proliferation-inhibiting action to breast cancer 35

cells, and an inprovenent in immune function. The.
maarte oxi danted 4o praya bengt i ti zedtbyneakiiRg coksmeentai ngd 5

In. cosnetics or a quasi-drug. In that. case, it serves
31 Whid enilhy CTEFT &3 SrenssSante agh o proteeinen and
eftderivkeedoratdeaskiy, prbhecer gh gﬁﬁ'gxea@?k%h%o&lﬁ%e skin

5 An antim crobial agent according to the first !
the ot mentit xomai bket hekeél avanone conpound as an

active ingredient. The antimcrobial agent is

utilized by adding it to, for exanple, a food and

beVer amet priociushial nagbat gaserdihg teodhandilQt embodiment

bever a roduct is prevented fromrotting. The
O gﬁﬁbegi%av%%? TP Pendt #Fi 2edaByiHadiingreeiesta The

antphardeaeid i en@riﬁaﬁtip§z§&i$§zggd§§ it to, for example
har maceuti cal such as a therapeutic ?ug for ’
a figfeandrraiiseasesordent antimitdrabi@se, the food and

ic.r he_antinicrobial_agent pa)
e U |ﬂ?§g§ﬁg;:§ﬁ&$ﬁ%9%?t?%.ﬁ%o%ogo 89 ort & antimicrobial
ageuagiaragy.utlinl idwed lwasadditgsetves sopkeepactheiskin, or may
botueafgggdggvity axilla and the |ike clean. Wen the A
© ant’i m crobial® dYEht™ < Uk byS 4ddi A Pt CRBraPerbpg drug for
inﬁﬂhiﬂhﬁ&ﬁﬁﬁﬁéi&@dﬂﬁtanaaﬂh@hﬂ@?@ﬁié@aEhe&9§H§Eb§§uQ&caremedy.
20 quasi-drug, the concentration of the -flavanone
Theca?%d\wmaa% fEtF th Theses prloblietedi By prefiénabliy 10
cosRRIMINs MY & = er or .nor tdl]
nore preferably Eglo ﬁ‘%toqmléﬁf’%%o%ﬁ’ al% Sleenr\;‘eS to keep
thepgrtiinoultdre prieflerabt yt 60 ppm 1o An@0thephi ke Wakaahhe
concentration of the flavanone conpound is | ess than
25 10 ppm an antimcrobial action can not be
satisfracther idnt irexerdleih 1 Qudhe contsad Yoy Waedihfeit to a
tration is nore than. . 10, 000 m.it is ,
o b TR et et Seeor i hy FoSTRBicS or @
quafsir-strignbatiaTentn &h wen aimso t hend |- aVanonen £ 0ApRYSInaS
an.actjve ingredient, which s nainlf utilized as a
Conﬁﬁdfﬁgtéﬁti ;e-ﬁﬁquﬁﬂ§(ﬂstqﬁ§ferab y 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 @pm.
When the concentration of the flavanone compound is less than
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
contains the flavanone compound as an active ingredient, which
1s mainly utilized as & pharmaceutical. The dose of the
antitumor agent is determined so that the concentration of the
flavanone compound when the flavanone compound acts upon
cancer cells can be preferably 0.1 uM to 100 mM, and more

preferably 10 to 1,000 uM. When the concentration of the
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antitunor agent is determned so that the

concentration of the flavanone conpound when the

fl avanone conmpound acts upon cancer cells can be

preferably 0.1 pMto 100 mM and nore 35 preferably 10
flamremno-gMeo Weni $ hke sonclean r @t 1 omMpf thhethBrapeutic effect

.. flavano ound is less th 0.1 pM the .
TS egarlg'peﬁ i ggef fceoc:(%rairs}/'Wé%l?.n %ﬁnet Weorﬁ%erﬁq'%ﬁg/l,o%éﬁ PHES than
l0concentt atd amdSom@migcdhan 100 mM it is

unecononmical . 5 The dose of the antitunor agent for an

adult is preferably 0.5 to 10 g, and nore preferably

2 tihd fhdd derifie Ofc thgnd ) ﬁ@@p@efgpﬁmuggugﬁr jday.

‘When the daily dose of the vanone conpound i S| ess
prafifgmiol s &,5 its Hhtdt uod recte oprefameindy beto 5 g in terms

ti rily exerted, On the contrary, when the 10
gﬁ jg%‘g}sagmlnsé/rrcoormemf%na% HY g9 t |r’}§1el5‘net&ﬁwcﬁeﬁjc]a5f dagp of the
fladeseraf cdmewant itumyesageninfors agchitd iscprefhstabkyion
about hal f of _that for an adult.- When the flavanone
Can oWifo i Sa CHRA Hed ¥ BT ool a5 Isevdrafey, when the
daiprodide (fomeanlse, & I'lf,alfth 1006, D Q0YET 51 The dose of

cosmetics or a quasi-drug, those products may be
they@ntifetnogs agaroducis aiichl @xies tpoafeenb by eventivealf of

ff V. I ting the physiological renoval of
tha&h5§§%§ggéke‘ﬁgnsuch as a cancerating abnormal cell.

When the product is a 20 pharnmaceuti cal, tEe o

congentrati of the flavanone conpound therein is

prgﬁg?hﬁﬁf %&ﬂﬁaQPQ%)%ﬁﬁ%oﬁﬁg:ﬁbr 'PrefRiabty 2absed and
bevElage 30%duRtf ol and. hever age roduct s 36805 dhagct P,

the first 25 enbodi nent contains the flavanone

COSEGIPGIN@PT PhélPSdd Hite Béasiadger ot tmamybe ont al hzed as
proldie L ixriante ar ALY GO0l A. ;v AN S BN hONRd ;g

above. Due to the anti oxi dant action of the anone
thee ysuind assredi rethavr i v fuseste ik hesesk agesuph oalsict

canldde fra0d; and Hever age 1p.r0%%§ rggggg%g)q%%ti ve -oxygen 30

in vivo;” and thus is utilize alth fdod whi ch
Phagyeraesit ivarli, ouh cheanderentrnicement efd ettsvaddee compound

the&% %aqgﬂ%ﬂ%¥8¥§HTi'é%out 1 to 50%, and more preferably
about 10 to 30%. ' '

A food and beverage product according to the first
embodiment contains the flavanone compound. The food and
beverage product may contain the antioxidant or antimicrobial -
agent as mentioned above. Due to the antioxidant aétion of
the flavanone compound contained in the food and beverage
product, the food and beverage product removes active oxygen
in vivo, and thus is utilized as a heaith food which eéerts
various health-enhancement effects. The flavanone compound in
the food and beverage product also prevents the deterioration
of the fcod and beverage product due tQ the detériora:ioh—
inhibiting action of the flavanone compound so as to enhanée

the storage stability of the food and beverage product, or

6
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the food and beverage product also prevents the

deterioration of the food and beverage product due to

the deterioration inhibiting action of the flavanone

conmpound so as to enhance 35 the storage stability of
Pr@‘f‘l%mﬁ%o@h%nﬁowv@m@gbepeodget produbtpfeventsttheqf dod to the

oduct f mrttln due to the
angin}ﬁl ?ng%kr?% | al ekt ol o ?hégﬂ’avg%n&o@BﬁﬁBQnSOséSa§o
enhanc@nhmmcstéhﬁgét@t@g@l&t?bbE|%Meoﬁob@eaBgo@é¥@}ao%jproduct

bev oduct Therefore, the quality of the f
h%%te‘blé er%@% Brodbbky 5 thet ABPY mAfnPavAsdgeveroduct is

Cstdeng Rerhog ofqthfey ;h?ogga apoeps . ogpggnd Tﬁ%t£T%vanone

food and beverage product pronotes, its antitu
ComRaWuh, in h@@h@@@@l@rgqicladfveeagvabroﬁuandpsomedeeel bs its

ancerating abno |1 and an aged cel

ant:lea(: ﬁg@c&t@ arIlul BYFHP O%b%ﬁf TRUSVEhe© ?oHBdﬁﬁél*ed cells

:mMﬁEV£$a@€C¢n¢EkEﬁlm@ é@h@iﬁ@lU&éllzgﬂda§naa$§§|EQlﬁOQQachlng
e ert hi gh heal th- enhancenent effect

105 %]Ele Hefa? o and Beierdge Hutwnd fvearperiuptoduct is

alds Lpiﬁfﬁi@@ws Oy %éﬁéofgoda@ﬁlgm&&%% aﬁﬁé{ﬁ h%aﬁ@h—

5 in 15 terns of the flavanone conpound
ﬂNi“é%’?f‘ﬂfffét b isctint ake of the flavanone conpound |s
|l ess than 0.05 g, the antioxidant action of the
fl avanone conmpound nmay not be effectively exerted. On
th@fm)rﬁmtzaﬁriya avherhd hodlai diydi ¢ akeage SppBi€ct NaBr 10n adulic
di. s rri 02]Iu 20 The first enpodi nent has the .
o195 oevﬁang -a & Jef3RdtBOTE RFF ETEHDHE %oﬁpe@m@l g in

tenﬁstdﬁaﬁhd?ﬁlaﬁﬁﬂﬂhéﬁﬁ5m¢§u@§ per day. When the dallv
3,4 -tetrahydroxy 5' C—geranylf avanone

lntﬁ}%eorﬂfrrﬁﬁlfe Lagjanqpredwmmedd bys thesstrer b als g, the
anﬂﬁUﬂﬂHéhﬂ-é&Hﬂdd”H%‘@Hg“@ﬁav§%@§§ $a§p£|§HQH9nenof be

conmpound has an anti oxi dant acti on, antit
ef feqtioie L vare x@ftiad cr 6 dhe ar@tntmarand htfh?el [dhee, daztl,i Sintake

is Weed far. A W q%e/ varigety, o déuc%p dgaafl ons,. including a

f ood and 30 beverage pro phar rraceutl cal. In
particul ar, the

The first embodiment has the following advantageous

effects.

A flaQanone compound of the first embodiment.is
5,7,3',4'—tetrahydroxy—B'—C—geraﬁylflavanone (isonymphaeol¥B)
represented by the structural formula 1 mentioned above.
Since the flavanone compound has an antioxidant action, an
antitumor action, an antimicrobial action and the like, it is
used for a wide variety of applicatibns,.inCluding a food and
beverage product and é.pharmaceutical. in particular, the
flavanone compound, which is a single compound, can
simultaneously exert a multiple and multivalent action. Thus,
the point that the flavanone compound is utilized as a raw
material for a multifunctional health-food as typified by a

propolis product is worthy of note. Furthermore, the
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fl avanone conmpound, which is a single conmpound, can

si mul taneously exert a nmultiple and nmul tival ent

action. Thus, the point that the flavanone conpound

is utilized as a raw material for a nultifunctiona
Ll et eme fePasnd yps feeed bfon 35spraperi spplodactionsas the

Y. ,~Further e, .t 7_flavanone.conpound

e o e LT 1 5F anbl | 33t/ ok ZartheC SREIfareIons
whqy@t@i@t@igbeaslym¢¢hasiéoprw@efbySta@pltﬁatiamseriodictyol

: erein higgher |ipophilic property than that of
S \éﬁl%lod%%‘%@m Sqi”§eut"1h|% vad) THP FY abdrieeomporidin a

prdfo Lontgi areskd neiai Sh pEAPOobd Sn PEOJVEL t WOh gD hagshgens 5
conventionally used as a health-food raw nateri al,

hegfdi et $9 e it i a t hthespets 1@ popalemngéshi oaspect to

ordiNd AdANS U angous: AL S1LALL Oy AD aNLL pxldant of

the first enbodi ment contains th ava

conmpound havi ng a high antioxi dant action, as an

actjve jngredient. Therefore, the antioxidant, when.

ad éb‘?gﬂ%g%éﬁp atd %efb tﬁ?@ﬂﬁ%iTeQBsﬁ%Pﬁﬁénértae
flaguasindragupopi@ventsnd he wedierd of abk ofatherepf 050 2s an

t.o enhance the storage stability, as well as exerting
2 Heal tTH-ShifdHcemeBRE LE5 %6 edthcard tarp atdntagiien added to
2 ®ideetind mejaaphen g antioxidant, bas,been pratly,

i ngested or transcutaneously adm ni stered.

Prefiftitfi crivbitl t sagematofort hehdiest smbodi nenéncantai nse

tdhed lavanong .compound shaving a hi gh antin crobi al

° ac?%on,Egggngagaggﬁggg%%'ﬁ%d%%%%%ﬁ J %ﬂ%?%ib?e?“?ﬁ%ceme“t

effamt mrct ebi antagenting iefeadded tova 1066 @R antioxidant
bever age pr.oduct, cospetics or a quasi-drug, prevents

kmﬁh????f%?éi%ﬁw%ﬁ%ﬁ%%ﬁ S ds" 40 ShirfHeR! S thed b hglesred.
stability, as well as exerting a high sanitary effect

an%H? hi gh .deodorant effect_ when the. antim crobial 25

ag et R rPan SARTHN SOUsIE dldii iF stevediimgnt contains

theC EIBIdrE Olechp RS irAriugy JThe Antim grobial; agent is, .
also utilized as a har maceuti cal. An antitunor agen
an geHE AiNEEBMddi mEAeredrtai ns hehentdgifdravdrdnegent,

whéHNg&&&@tﬂﬁ%i%%d%'EAHWBEUQJAHE”p§5§Jé¥D &l ics or a
quasi-drug, prevents deterioration thereof so as to enhance
the storage stability, as well as exerting a high sanitary
ceffect and_a high deodorant effect when the antimicrobial
agent has been transcutaneously administered as cosmetics or a
quasi-drug. The antimicrobial agent is also utilized as a

pharmaceutical.

An antitumor agent of the first embodiment contains the
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.

A food and beverage product (a beverage or a food
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active ingredient. Therefore, the antitunor agent
exerts a high curative effect on a cancer, as well as
bei ng expected to exert a preventive ef fect thereon.

fo a bev product evera or a f ood
P A B R e o teriea
compavadohev:i QQHBQUEdtﬁ@%h@gnQna@ﬁhb%X|%&ﬁ%r&cﬁdﬁbrzﬁhtwon, an
ction, antim crobial action and the

ntitu
an??@ecrgﬁéFifGFElOQCéBQdﬁﬁﬁ tléd kerheThoodiand. bévepageng to
@rQQ@@tanQeE§5b95@E'QQo@thrOH%%%Q%%§a &&% a@? f %t enness of

and beverage product "itself 'is prevente
theufep@l endnbeuserak etbe@ts umse&i01ssmahv@mu§du%ﬁ§WWell as

eph e t ffe t, -an ntl-a |g effe .

mnF:tgg(g Qﬁﬁ} gn a%ceﬁe éfﬁgctldgd §u€an€ apF@V@ﬁ%TVe

en@éﬁeemenaref SCﬂulhaHQQUSLM @&QYEQ@ecWhe% e gentent-
of e pone 10 conpoung in a and beverage

the flav
-e“?ﬁ%ﬁ%%?“Fs ge?“rnaadrel5?P9§prr§ﬁem¢ igrogitteca f coc

simim: Deyenage product whese, storage, . sfabLki EMeoBhgvgggne

been enhanced by the deterioration- preéeventrve
COWE@@%%ne@scpreven@ndeoe&erageobrbhectlaaaeemelQO@p@@n@tlvely

i 5 easi MtOb a 5 Fbregnafter a_se

S enbodi hent’ o Eﬁe pr%éen VFﬁvgﬁtPEHUuﬁrIV%BSe storage

St@Qplatﬂednlﬁ‘méavbﬂeneeﬁbﬁncéﬁdbgc@QédUB@e&QoEBQion—
ond enbodi nent 20 contai ns_at | east one substance

PrSGrLet &4 ??oh?Egn%%aebrpﬁ?veﬁ§hﬁﬁae6F iBn aAdthe flavanone

comyspiaeds - £a s Nyppbiaeot nEqi s
57,3 ,4"-tetrahydroxy-2'-C geranyl fl avanone and is

represented by the structural fornula 25 2: 10" 4" OH
=~ Gﬂeﬁ%imafﬁeg}iakge55§% embodiment of the present invention

will be explained.

A flavanone compound according to the second embodiment
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

Nympnaeol-B has the molecular formula CysH,506, a

molecular weight of 424, and a melting point (MP) of 80 to
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76, 6 10 4 OH O Nynphaeol -B has the nol ecul ar

formul a C25H2806, a nol ecul ar wei ght of 424, and a

nelting point (MP) of 80 to 9 83C (see Fig. 1)

e a aturall ccurrin or gani c
83Qy a¢=glc-{mhlch ﬂgmﬁggﬁ dted f kit ring
or@@@p@l¢sm@gum@e @hﬁsenhasnmeehoﬁsOlékeboggBm an Okinawa
q%has a structural characteristic simlar

pr?%nfh%t TiROTeEYbl INVENEOREs - fyerahynyBPbapoatB has a
sti&&t&&aP0§h$tQ@tegh§§1c'Elh§l§kgggrthé@ bﬁpggqldﬁ%tyol it

properties (or nenbrane perneabilities)
hagrd ddi e¢ YY1 NgFpkRedt - W¢ s25;7 F031t4bntetTHMyerxy1§ Kigher

1 I d re resented b
lns%%%ﬁ?fﬁ%géfor ?Pglgg &?? ﬁb éf% glﬁlﬁqé than
ergpdic@yob’ 3" 1" 54 OHO 10" 4" Nynphaeol A has the

nol ecul ar formula C25H2806, a 15 nol ecul ar wei ght of

424, and a nelting point (MP) of 172 to 175C (see

Fi giyBhdyapheend -4 7 538, nat g alkhy,QE6UHLEDG_ Or gani ¢
. conmpound, which has been isol ated ¥ron1an i nawa
ge—?ﬁfb\p]oﬂ%vwwearm esentep et oed. bl theughructural formula
3. nynphaeol - A has a structural characteristic simlar

to that of eriodictyol, it 20 has a C geranyl ' group at

the 6-position. Thus, it is higherQtin lipophilic

properties (or menbrane perneabili{ies) jthan
-

Nymphaeol-A has the molecular formula CosHpg0¢, a
molecular weight of 424, and a melting point (MP) of 172 to
175°C (see Fig. 5). Nymphaeol-A is a naturally occurring
organic compound, which has been isoclated from an Okinawa
propolis by the present inventors. Although nymphaeol-A has a
structural characteristic similar to that of eriddictyol, it
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" "' -

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

structural formula 4:
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eri odi ctyol. Nynphaeol-Cis 5, 7, 3 , 4
-tetrahydroxy-6- (3''" ,.3"'" 25 .
dimethylallyl)-2'-C-geranyl fl avanone and is )
represented by the structural forrmula 4: 10 101, 4
OH 81, 4 6..4V, 11 OH 91, HO9 0 oa~1\ 5 7 6 a2
ohaeol C has the nol ecul ar fornul a

A webght of 492 (see Fig. 7).
occurring organic
ol ated from an i nawa
nvént ors. Al t hough
characteristic sinmilar to

ctyal, it has a 3'', 3

'Py|4group at the 6- p03|t|on as well as
a C—geranyl %rou« at the 2'-position. 10 Thus,
nynphaeol - c's hlgher in lipophilic properties (or
menbr ane perneabilities) than eriodictyol, nynphaeol -
and nynphaeol -B. Any of nynphaeol - ,_nynphaeo!-B and
nynphaeol - C has as 15 high an anti oxi dant action as
er iNodidtaast 1 oF Qﬁ$(ﬁﬂﬂﬁmwkécul§hrf@emnbﬁe 30HAY;, 0fand a

I-B ae C has an . -
md%%}]ljlh%ermr ]fa%c |on h |%%a|n€3r$ nﬂ:e gﬂr‘ﬁﬁrfaeer%ltmrﬂ%fa

nauuﬂumﬁycnﬁduiﬁmnﬁ1éﬁ@éhiﬁfﬁﬁﬁp§@M@erwﬁ§&ﬁ hdB€peen isolated
antltggg{ action of each of nynphaeol -A and
at

LX) ifhattlt3q L HIRhEYS thant 0 R Feteof hyvipheeos - BALthough
nymipacte Of- m%mﬁlaﬁoétﬁicwfmﬁa&%r&@n&awgpgﬁﬁﬂ s€ Pgsthat of

an_ action |ndu0|ng phyS|oIog|caI cell -dea
eriodictyol, it has

, 3"'"'-dimethylallyl group at the 6-
position as well as a C~geranyl group at the 2’ -position. |
Thus, nympheeol-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
high an antioxidant action as eriodictyol or a-tocopherol.
Furthermore, any of nymphaeol-A, nymphaeol-B and nymphaeol-C
has an antitumor action which inhibits the proliferation of-.
cander cells such as a breast cancer cell. The antitumor
action of each of nymphaeol-A and nymphaeol-C is higher than
that of nymphaeol-B. Each of nymphaeol-A, nymphaeol-B and
nymphaeol-C has an action inducing physiological cell-death
(apotesis) in order to remove undesired cells such as a
Ccancerating abnormal cell, and an aged cell reaching its
cellulaf life span. 1In addition, nymphaeol-8 has an
antimicrobial action on Gram-positive bacteria such as
Staphylococcus aureus, and spore forming bacteria such as
Genus Bacillus. Each of nymphaeol-A and nymphaeol-C has an

antimicrobial action on Gram-negative bacteria such as
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(apotosis) in order to renove undesired cells such as
a cancerating abnormal cell, and an aged cel
reaching its cellular life span. In addition,
g¥nphaeol-8 has an 25 antim crobial action on
Esgnam-pO4 Rt £9e ibaener ithes abh vas meSttapmedo oo alirteiliss
padRd spoLef I.ng -hacteria_such.as Genus Bacill us.
aEacﬁ of n?n%hggglfg?@ﬁggngﬁﬁﬁgé&ﬁJC has an
antim crobial action on Gram negative bacteria such as
11 schegichig coli, and the above-nentioned _
G amM'p88itPTe“2BhcfEFPAYARE $PofFEef SEFOmG Ieadtastingn tAn
coABbiaxi dant caceohdN@ihe the seean %%p%jﬁyﬂg 3
contai ns_at | east onelkind sglectegrfron?n npeggbﬁyA,
nymRphpRaéoP- BnandyRyhphaéol- €sasnancadivieve nigngroedirent (or an
foroan, . aptL-0xid conponent). The anptioxi dant r
“"be ﬁtgffggdhﬁgébggﬁ%%g i Toa%gf%%ﬂgﬁﬂ %%%egﬁgétgﬁ¥zed by
adpiodutt as a deber kodabkosrabBhbbbtiortt @ sefsf eettievalofat 1 on

. inhibit the terioration (mainly, 10 oxidation _
Inis é??Sré?i%ﬂ?QS Ve Vo&@hépéau5¥§,d§&€ﬁl@§aﬁﬁ§n (mainly,

ox Db dabhonedetesi ot abhoPnoef vhat suand BuliSc st N8 uch as the
deterioration of flavor conponents, the deconposition

%Y aEbPBr?ﬁbeﬁﬁ?FéFioan@f tAesdirsdoborat i 6heoldetelrapirag ion of
flapd et BnéntkVipgab cein_a_f.ood,and beverage
produc?m%ughnas a h%a??%o?ﬁgggg%gncgﬁtg?%?ﬁdnﬁhgat%%r’ and
thandisxpdantt ipasobeenliorahhymangest edineachi 0fng body
aeol - haeol - B and haeol -C el im nates _

Wh§%€?€e§ %aé%eagggo%gef%g%ng?gﬁggl?Hggnﬁﬁnéeﬁﬁﬁﬁth food,
corfd buisgsucd ast aoxieahancesenbeast ben1fior 1ReRaLER, cach of
n %ugctigp a decrease in acetal dehyde toxicity, an .

YIRPT Ot dant "HER P ARCFoF oG BERRNEGOLI6 eliminates active

ox&@@@pﬁ@t@éUt@h§£@§ﬁ?ﬁ@élﬁﬁféﬁbaﬁeement effects such as an
en@rollferatlon,-lnhlbltlng action to breast cancer

TSl &' Phpfovenemeti@ fanaheoni uncdronsaThein

ac@nd 1 xh ¢aat « SRy be Ptéﬁ'gﬁgiQXiégkgmﬁggiFL L%r be,, - ensity

~cont al ned In cosnetics or a quasl -darug. n tL at “case,
lipepreepieschokesitiehi gDkl f eati vendsseandiagi-nghibiting

PI ot ect 1,90, | for the skin, the oral
*CCavity and %ﬂg %gﬂégpﬁéégﬁfin$%?o i al "REBNEMGREoF Bi Afmune
funet tdre. sdbendrenivodiceent may be utilized by allowing it to
be contained in cosmetics or a quasi-drug. In that case, it
serves for whitening effectiveness and aging protection and

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-4a,
nymphaeol-B and nymphaeol-C as an active ingredient. The
antimicrobial agent is utilized by adding it to, for example,
a food and beverage product. 1In that case, the food aﬁd
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

infection diseases or an antimicrobial chemotherapeutic remedy.
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contains at |east one substance selected from

nynphaeol - A, nynphaeol - B and nynphaeol -C as an active

i ngredient. The 30 antim crobial agent is utilized by
Th@49hRgmi b bBs 4f OL (8XRMRLE, pea d. beverage .

progucP. R that ggsgﬁnfﬁebFoggqg%&%%bg efé%ggﬁ%dﬂhé%D
cossepiegented finemiradtruigng. IThehant caker obiakeragento keep

may, be utilized. by adding it _to a pharmaceutical, or
t“ﬁag‘lBe %b?l?fé& é@vétéha?ﬁa&gﬁtP@gltQﬁtﬁ1§§ glean.

therapeutic drug for 35 infection diseases or an

antim crobial chenotherapeutic remedy. 12 The

ant At er 6bPaRNAgBAE L ARY aBe agenlti 26d Uspdaddi rgiding ot to a

S [ q L= drug se, it serves to

o R Sk B R P TPy Mok B TR o 2
queseadruf, Waka theaantbnicenobial cagertt niysplised 1B, nymphaeol-
5 adgiﬁg ih £o,a. food and bever%ge product, a . , :

Phar FECBUEFRATC E6EMBLTES of 4NTGRa8FogHGdS tife ArGtTATably 10
poioBeenbEal i @Bref ppyrphasel- As pyrpbaealoreB ard 11 more
prggn’phaeol-c contained in these products is preferably

SIBphY 0P O nBPB, “Rof-8- BPEf BPED| $NE5 ippiweatt ievrler st i |1
pr@?é?a%@ypg@fﬁbﬁbkﬁ §QOPQHE%Qb10WQQQ ngbtgggll ncepﬁéation

particularly " preferably pmto 1, . ppm en
thepeaf ¢enéentr ahkon50t hemeoknitdmiessbtikdn a5@ ippmcan not be

. koicraobial _action can not be satisfactoril
Sdggékgégégg%ythéegbﬁ rary, 3% n“the" tohcel ?Qtrgﬁ is
comoeetthanod0iB60fQoppm:hibh 18, 00ecppani cal is lheMdnomical .

antitunor agent according to the second enbodi nent
contains at | east one substance sel ected from

nynphaget i Aumo Ry FgBAeOL=Bo2RdnpYy FBhagel s€ 2% @R AU Y nt
ingredient, whichis mainly utilized as a

conhatffcalit Feart TRe @vBetencehee2ecant tuwor nagenteics —A,

nyfghgERIL nBda8Q BD%EhBBSlL@tQE gﬁngéﬂﬁbétrg%ﬁegﬁent, which is
nynphaeol - A, nynphaeol - B and nynphaeol-é en
mahyhphaésliacd agnphrbarmBcandingaphakiod - @ aet otipbhe

anCABERE OELLRCA0, BE;cOLSLELoLY B B 90100 I A0 e o
of coppoephteal+-dn thepbetolsBl esad hhaph@edIMc 2behh@ymphaeol-a,
ny$§§588?95i%nSfE§%Eh5%oT@8kac§huEQS %ggzgir%élwge%aktbe
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,
the thefapeutic effect is weak. On the contrary, when it is

more than 100 mM, it is uneconomical.

The dose of the antitumor agent for an adult is
preferably 0.5 to 10 g, and more preferably 2 to 5 g in terms
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 ié more than 10 g, it is
uneconomical. The dose of nymphaeol-A, nymphaeol-B and

nymphaeol-C for a child is preferably about half of that for
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nore than 100 mM it is uneconom cal. The dose of the
antitunor agent for an adult is preferably 0.5 to 10
g, and nore preferably 2 to 5 gin terns 30 of
annéH82@?°|'A’ nynphaeol - B and nynphaeol - C per day. Wen
the daily dose of nynphaeol -A, nynphaeol -B and
nynphaeol -C is less than 0.5 g, their antitunor

act%ons can_not be satisfactorily exerted. On the
conf'F&Fy3wheASHt ON§ ABPEtER&R $8lgctied ifom nymphaeol-a,
nytpesenencahy Ihg-A9sg 10k 1 .- A, nynphaeol - B and

YSE nynphaeol - C Po? a ?ﬁiﬁdl¥ggggg épgglﬁ%aﬁo OQ%H%“%L
beyanegeoprodgcan (Adul exampér, ab heast holfe csubsiance )

cr.ed_from nynphaeol - A . nynphaeol -B and o

CO%@%%%%)??C% dU4SRdTRe FRogts bHOHAE S5 B Bragé ilized as
prododust tiéoreexagptencarhpaklBnteod REGAUGL) 4y romoting the
hcosmftlcs r_a quasi-drug, those products may bg
PRYTTP1224Cas rprodatt eft nadeekert canéder spebvest aveancerating

abeb feet scby1 pr oy d ng, d physi ol ogi renmpval o
undesired cells such ag%g)cahie%%tgn%ﬁ£5 %%?Hng%LIIFhe
toV%%nC@%@e®?6@D€@niQfanpmahﬁaoéuﬁiC&bmphbéolGBt@ha|nymphaeol—

c eoncentrati -hyphaeol - aeol - B and .
nynphaeo?% %??ﬁ%?e%gyi%b%?gférg%rggéboapdlmP665§%?fﬁﬁébiy
abomrelprededb@bly about 10 to 30% A food and beverage

product according to the second 15 enbodi nent
contains at | east one substance selected from

ny rphessd - A d nysphasgl -&@@chw@é@éﬁ‘ehag txhghgoggcggg
beverage product may be contains the anti oxi dant or
em?ﬁé%Wﬁ?ﬁcﬁﬁ%ﬂa%ﬁﬁwﬁta%eﬁ%ﬁt¢@ﬁe@uhbbaeceDaeltotehefrom

nyrdgttd @i danty aeti a0, of s nymphagols Ao pvEphagel - B and
nynphaeol - C 20 cont ai ned i n ood and %e‘ﬁﬁg and
PEIGHR IR T eec | oot drel cevetaget pe ot ok eaBNESoact i ve
SnOHIER LN Bk S, |34t L Lged 98,2 fhealh food
aniNyrpiveedl -4t iymphaeolmbh andl Ay phaechaéol+8 the fipRghacol -c
o TR GTR L 1O O 1he Toot P Foveragespr otibet fead eod
bevdmage product removes active oxygen in vivo, and thus is
utilized as a health food which exerts various health-
enhancement effects. Nymphaeol-Aa, nymphaeol-B and nymphaeol-C
in the food and beverage product also prevents the
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
stability of the food and beverage product. Therefore, the
quality of the food and beverage product is stably maintained
over a long period of time. Nymphaeol-a, nymphaeol-B and
nymphaeol-C in the food and beverage product promotes, by
their antitumor actiors, the physiological removal of

undesired cells such as a cancerating abnormal cell and an
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deterioration-inhibiting action thereof so as to
enhance the storage stability of the food and
beverage product, or prevents the food and beverage
roduct fromrotting due to the antimcrobial action
ag%ﬁef@éf& $625808 éﬁ%aﬁ@élflﬁérstldrf@gé@@-st abiulsi.t yhef food and
bet’Beateod rang hever @g%op'{ﬁqliqged-r%%r ef ore. 4he&, qual i h
of the food and beverage product is st ab y mai Tt ai he
exgyéP a héfA§ periléd-ehhenmemneNygnplfdeait-.A, nynphaeol - B
and nynphaeol -C in the food and beverage product
pronotes, by their antitunmor actions, the

phyShel ogiceak pemiial fobd3anungeskiedCeldstisUCF AS & aquit
cell and an 14 aged cel

iScancEratin 8bggrmal1 )
rBAT Fﬁabﬁgs c IﬁParOIBfeaéﬁaﬁpr?h@§?fﬁﬁ@bﬂab@-éh¢o.5'g in -
tebeyepageypRpAELEEl —hS ﬁb§9h9%théegnéSh F%g%%%ﬁ—kp%%¥hgay.

whi ch exerts a high health-enhancene ect .
Whept Gke 8fithelnbolcand bemehagelprodugtnphakoan Badud

| erably 519,1 and re Qeferably 0.2
“y¢§5§égiig ‘%e%%ggoFR%9nghggoPiAfggyﬁﬁﬁa85ﬂgén§n&Ctlon
thﬁy@%ﬁa@@V-ﬁbpebedaﬁfetheélyhéxd@EbM.in@@k@h@fcontrary, when

hagol - nynphaeol - B and_ _nynphaeol -C is | ess than
th‘g?/g%fq,y %ﬂ@éé‘ﬁy?gxﬁnaéﬁv%é?i bR 20 thei&oPREPNAGE ChE -

effectively exerted. On the contrary, when the daily
intake is nore than 10 g, it is uneconom cal. The
Secam% 2RV neRPoRaEe R hen# Bl Fboi Agladvanyagdesastageous
efeffegts. 15 Since any of nynphaeol -A, nynphaeol -B and
nynphaeol - C has - an anti oxi dant action, an antitunor
action and an antimcrobial action, it is used for a

It
bean A1y o ISt Ens, ANELI D 20000080
anrﬁntiqxn@amteachi@ﬁtnympﬁ@@ﬂiuﬁbr AyapbaeghqBsand .
o YRR oLl 15,5 L BTt ey of
apraktdaon: orldiusi nc e poi ntrdhdt s ache 04 - DYOIPHASAL A ang 2

n haeol - B and nynphaeol- Cis utilized as a raw
POARET 41 - For - & PR anotiAgnale ARalath nymphacol -,
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-
food as typified by a propolis product is worthy of note.
Furthermore,-nymphaeol—A, nymphaeol-B and nymphaeol-C is used
for a similar application to the one for eriodictyol, as well
as for various applications wherein a higher lipophilic
property than that of eriodictyol is utilized. Since
nymphaeol-A, nymphaeol-B or nymphaeol-C is contained in a
propolis product which has been conventionally used as a raw
material for health food products, there is no problem with

respect to oral ingestion and transcutaneous administration.

An antioxidant of the second embodiment contains, as an
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25 food as typified by a propolis product is worthy of
note. Furthernore, nynphaeol -A, nynphaeol -B and
nynphaeol -C is used for a sinilar application to the

f Lodictyol, 2 as _for vario
ek R UTTCIR S AR CRE S I i e
nymmmwi Erlﬂyirhpfﬁey@bll-g gmul hzeghasSbnce, 3 0yMRRaGRLA nas a2
haeol - B or nynphaeol-C is contained in a propolis
hl%g uE%Oﬁh?%%th%%tb%@n cOrent o onal tye usediasidanaw when
add@ eebal F0oqneal!hetopdoDr BOUGLS . | BBLACLS NOD! AOLAM, ;-
with respect to oral i on and transcatan8ous
dr%ﬁn1%¥%Y¢@¢$ohhe3@6wmranrabxodanheoéofheoseeomd enhance the
15 active_ingredient, at

st P? % %ﬁ%gsgon%gkgé s%f%c?@def?BﬁF Ay A ﬁgéareﬂhancement

efiﬁycntphamlarB amgi ny@phaest £ &t eaghvebowiheh has @nttﬂbg dant
OX|dant action. Therefore, the anti oxi dant,

hasa %P tor Ll Fhoth AFet B ver a@é%%%eﬂeoe@émadmsn@stared
quasi 5 drug, prevents the deterioration thereof so as
to enhance the storage. stability, as well as exerts
a H@hl%%téﬁhaﬁ@eh®htag@mte@f ahd aacandlemgbdgmeﬁtecbntalns

o= e eIt ond dort bas. peen. oral Ly, Lasested - o,

or transcutaneously a’dm ni

nyrggerso biA 1 heysgcondl eBrbotd nefhpceabains, cads 8hn ﬁﬁEbHehas a
at | east . one substance sel ected from

hl%P%%eg%§$é§9bh?hpﬁﬁ%b?“8 ahde hyrphaeol i€, 284émigkobial agent,

wheshi adtidast @ a hi gy antd %@6@%@& 99&@9& TBSéﬁéf?ESs Loe,
antimcrobial agent, when added to a food

qu%ﬁ%ﬂﬁ%ﬁﬁ?Fﬂ?ﬁﬂﬁﬁtscﬁﬁﬁﬁﬁ4%%ab¥0@ l583ﬂ9§|50r@g to enhance
std¥é§6ﬂgﬁé5¥¥f¥4(”§g'g@lfhféegxe§gsa§ Lo, gnh gggga¥%r§ffect

storage stability, as welT as exérts a hi gh”sanf
ancgfF detgh arbdrtgh detaor anteref fleet ambenithebial agent has

beéﬂ“ﬂfﬂﬁgéﬂﬁfﬂas Cgéeﬁﬁanf§€ rééanSCUtgﬂgguggﬁgr a quasi-

adm ni st er meti1cs or a quasi-
drugnt i diher ebitamiagebt ails aalesa Utd ld1zed wasila 28 as a
hégﬁ? eut|cal An antitunor agent of the second
P odal rren(i contains, as an active i ngr edi ent, at
| east one substance sel ected from nynphaﬁoL
haeol - B and n haeol - C, each of whic as a
ny@P antitumor aggg% 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 or 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
the food and beverage product, the deterioration and

rottenness of the food and beverage product itself are
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25 high antitunor action. Therefore, the antitunor
agent exerts a high curative effect on a cancer, as
well as is expected to exert a preventlve effect
rtheneen, Asfgediand p oduet, gV or
P ood product) 30 of ?Egagg%o% e#bo f%h wﬁﬂs%ﬂvo
sutkast eneee&betanbencembected”étmn1@wnﬁmaQMag%ng effect, a
ae B.and n ha I-C, e ch of which has an
mepg?BQX|EaﬁPhggFegﬁggaﬁ%g - r 2aCfNGRF &feventive effect,
ar@nbhmumtébeabSQQtEQBr@@Q thﬁhehkgheTbgﬁgggEeof nymphaeol-Aa,
accordlng the food and beverage product, the
nymREREP b7 At BA QMGPBSQPérﬁeﬁﬁeészpdtﬁ@df®mYaﬂa$e product is
beyger agecpLedyct i 6 preyent ed, as
““hultiple and use % F?egﬁgupé v?vg s GEi géverage product
whppal shoeahanseabnlieff ecly ansabtinaghnhgrefiecety, tae
de@;%a og eg%enpggcepent ef fect and a cancer-preventive )
ect. T arePsT ATl t Aneobs YOEXEFTETS ~HREN Sftrd VEoRtdriten of
nymﬁh@yﬁphaeohyﬁph5e6yn9héﬁ@|n?m@HQeBXHEhQ%O%aglﬂ {btained.
food and beverage product is set in a relatlvely
smal | amount, a food and beverage product whose
st onage; shabb k| tﬁ'h@”%}‘eg@ﬁt begp.gphaNCcEd 1Y L& h%ore
deterioration-preventive or rottenness- prevent VE
speet f bpably ﬁyﬁbhaeed By nyfphaeok- BoaAdanpipkaeol -C is
easily obtained. 10 Hereinafter, the present
invention will be nore specifically expl ai ned by
refefeubeti@nEﬁﬁn@beeoungtsolation of Conpounds> .15

i ?O ag Ckagama prggolls raw material, 500 m of

eth o dHR KT R YOWREOBY L AR RV r B36RFE 3ty eaOReRL OF

etf@iol seyeralided Nut €81 odhe §9|§ﬁ'Qﬂt$@§oﬁﬁkr%§ga@he590¥br
tenperature overnight, and the residual materia

SeYhmY dB RRFBhigh THY [3Gattiiom VRfe TielstieAmt exeomctempsrature
ov@ﬁ@ﬁ@@%raéﬁ@ tindere 204 gduged. pressyr e g8m89%9'@F§%u5§

of an et hanol extract. Therea?te e et
fl]e%%%h@n was heuBjesetldd o csoluamt oy mmt@ﬂalpnye@ntdredier

ced e £opEL L Lo, as QSBELLReds D7) o o BNEL DY L BhoVE
ractﬂgns Were obtained, WA C Fe %Pu?eaaﬂf hefﬁeaCt'
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).

Column Tube: glass column, 5.0 x 45 cm
Filler: silica gel, approximately 590 cm®
Elution Solvents:

(1) hexane : ethyl acetate = S0 : 10 (350 ml)

}—

(2) hexane : ethyl acetate = 80 : 20 (220 m

(3) nexane : ethyl acetate = 70 : 30 (250 m

—

(4) hexane : ethyl acetate = 60 : 40 (1000 ml)
(5) hexane : ethyl acetate = 50 : 50 (200 ml)
(6) hexane : ethyl acetate = 40 : 60 (100 ml)
(7) hexane : ethyl acetate = 30 : 70 (100 ml)
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elution solvents of the following (1) to (11). 25
Col um Tube: glass colum, 5.0 x 45 cm Filler: silica
gel, approximately 590 cn8 Elution Solvents: (1)

hexane cxaglhy! A¢ghate - (3 00 |
hgxgne e-:Xaet hyl egcé?atae e;ta%%: 20 (2256%b m% %gjj)(hexane

. (@ hylexaeet at @f:hyﬂo ace3xye250 Il ): ™) ( Jtﬁa()(amle et hyl
ac(etpe}t%tﬁv Oace%(? %%rqrri) 1) (5) hexane : ethyl

acetate = (6) hexane : ethyl acetate
= (40): 6@ hEh@Q ni7oBm1()7) hexane : ethyl acetate = 30

. 70 (100 mM) 17 (8) hexane : ethyl acetate = 20 : 80

(100 M) (9) hexane : ethyl acetate = 10 : 90 (100

n1)?héﬁoéagﬁh¥k aget ahea329 n&bg&%%%sw%%gaggglgégo under

When each of the obtaine ractions
thandpyzedinadePLCt henfiokioni hg h:IPLEiasobdletnl aonki ditedhasat

e n hat _four in_ingre re.
foggn@%?ﬁeghégg?ﬁé ?r actt oﬁoggéﬁQFEedn zr'atcﬁéof“odrrtelﬂferred
tofaacttba"Jowhtchfwastebutedwnith t/he ehuti@nwilt® the elution

ol ven? 4) . HPLC Condition 1 Colum: YMC-Pack R&D ODS
SOtAB8 x 250 )  Solvent: A water (with 2% of acetic
acid), i5 B: acetonitrile (with 2% of acetic acid)
El ution Condition: 0-60 min (gradient elution;
HRIS-dpro ok 80) Flow Rate: 1 ml/min Detection: W

2801020 ymc-pack R&D ODS (4.6 x 250 mm)
Solvent: A: water (with 2% of acetic acid),
B: acetonitrile (with 2% of acetic acid)
Elution Condition:
0-60 min (gradient elution; A:B=80320 — 20:80)
Flow Rate: 1 ml/min
Detection: UV 280 nm

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
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
Column: YMC-Pack R&D ODS (20 x 250 mm)
Solvent: water (with 0.1% of TFA) : acetonitrile
(with 0.1% of TFA) = 40 : 60
Flow Rate: 9 ml/min
Detection: UV 280 nm
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Then, the fourth fraction was used so as to separate
and purify it under the follow ng HPLC condition 2,
whereby Conpound 1 (yield: 61.1 ng), Conpound 2
&yield: 65.7 and Conpound 3 (yield: 99.8 ng) were
HrST ¥l S @t hernore, the 25 fourth fracti on was used

S 0 sep e [ [ nde the fol |l ow ng
gy g%ﬁ(tapi%grgg@ @%ﬁp&%ﬁdxﬁ?%w . 20.0 ng)
waslivesltat ed. waHPEC G@hdht@Oh%ZoBOTE@bunnac¥wB?E$EE;B&D
ODS (20 x 250, Sol vent ; er (with Q.1%o0 ;
acetgnitrile ({gthuO?i@@gf¥$é%)“:¥h0':880 Fl ow Rat e:
ormbinRAtePet ®chi ofin UV 280 nm 35 18 HPLC

Condi tign-3 Col umm: YMC-Pack R&D ODS (20 x 250 nm
SBFVBATLCOWat ¥V (W 0. 1% of TFA) : acetonitrile

(with 0.1%of TFA) = 20 : 80 5 Flow Rate: 9 m/mn
Detection: WV 280 nm<ldentification of Conpounds 1 to
4> et ¥ Uictaiy eofo tachmpduConpbundsdt to 4 was

an e 10 using 'H N '3C-NVR, M5, IR
spZ@%%u%%FQ£;%%%é%%d%?“%n%PT%%mp??Q%§ %CBﬂpéuﬁésl?nTﬁézed by
us pphy sitcoeient' @l Nyr opes | | B8 Obe SorpaUNdy 15868+ $NAWN LA the
.15 Fig. 1. Fromthe ESI-M5 neasurenment, it was
1 R%nfirmed that the mol ecul ar wei ght of Compound 1 was
424. Fromthe IR spectrum it was suggested that
there were a hydroxyl group at 3420 cm1 and a
car Bo§ROYrdbup at 1680 cm 1, and the W spectrum

Flarandl ey Gt o Ve pr bouRba- FBondvarg shown in
Fid| aivandwem 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 carbonyl group at 1680 cm™!, and the UV
spectrum showed a characteristic spectrum of flavanone or
flavanol, whereby Compound 1 was presumed to have a flavanone
skeleton. From the integrated value of the H-NMR spectrum,
the existence of 28 protons was identified, while from the
3c_NMR spectrum, 25 signals were observed. From the DEPT
spectrum, three methyl groups, four methylene groups, seven
methine groups and eleven quaternary-carbon atoms were

identified. From the results mentioned above, the molecular

formula of Compound 1 was presumed to be Cjy5H,05. Furthermore,

from the NMR data shown in Fig. 2, concerning the HSQC
spectrum, the H-'H COSY, -the HMBC spectrum, the CD spectrum,
and the like, Compound 1 was identified as nymphaeol-B
(5,7,3',4'—tetrahydroxy—Z'—C—geranylflavanoné) represented by
the structural formula (2) mentioned above. Although the
isolation of this compound from Hernandia nymphaefolia(presl)
Kubitzki has been already reported, the isolation of this

compound from propolis has been carried out by this study for
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skel eton. Fromthe integrated val ue of the 'H NWR
spectrum the existence of 28 protons was identified,
while fromthe 13C NWR spectrum 25 signals were
observed. Fromthe DEPT spectrum three nethyl
ther §dpst fA0F -met hyl ene groups, seven 25 methine groups
and. el even quaternary-carbon atons were identified.
Fromthe results nentioned above, the nol ecul ar
f or nGbapretinGo@pound 1 was presuned to be C25H2806.
Furthernmore,, from.the NVR data sho in Fig.
congan'Hasﬁﬁgcﬁ§aéca§pggffﬁﬁFlfﬁea%ldqqgﬂé§ﬂ:%lﬁge shown in
riGlVBE.speebhiuthet hel G SpeetnuBned0, and e kok€irmed that
Conpound 1 was .identified as nynphaeol - B

- thesmp lgcudart seighydréx§oRPoengeranls |R/anofepm the IR

spkepresented by <thgestiuctyrnal farnula (2), m}déoggggn group at

abovellAlthough the isolation of this conp
33per pandianchymptrasiol i la(prest )at Kub3 e zki ‘hasnbeehe UV
| ready rted, the isaol.ati.on of this 35 ¢ ound
Sp%?%ﬁ?%ré%%@%g as TBEEN "I Pt 3&?%%%%%ﬂ%§s§ﬁ%%f?qﬂe er
f1d9anhbe ,f whetr ebiymEomploGarpeund s2 o rEeinfehy dcochemLad lavanone
gho,erties of Compound 2 are shown in 5 th. 3. From
SKPRE“ESI - M5F TBabliF erBREI T P CHa¥a LBRS PEmEASt HATNME hgpectrum,
t hBDLRG Brah weisght 0t LCRRPRUNG, 2 MRS i44fed Framitdhe IR the 13c-
spectrum it was suggested that there were a hydroxyl

NMBr 6B AT UT3360 GOl aand V& rearemylveagr-oupran 680 DERTL,

e pect rum d ach 28t L trum.
woBP L1 SRR SINEE 2 el aEh Sl ARG o
nephesengdcupshavie & lelvavamore e rsleelvetaarbdfr gmdnte were

. .integrated value of the 'H NVR spectr.u t he.

1Rk ERAREE of T34 piot bR Ant BORTLPRED “RATFe FREnTPRECcular

foldGlaNMR speebium 22%:3 gnalssimaer e ohserosed,oFr omddigermore,
DEPT, spectrum_ three nethyl groups, four nethylene

ErgRoGps, N&%gﬁll“th SHEPRI A€ gridupd arrElsVE g the HSQC

spgdater)akyeCanbbn @ons wesk ejvpeentd &t £dn, FFREA EHespect rum,
results nmentioned above, the nolecular fornula of

angp fPSund K2 - WESTRCESEEd WES BEleeISHEE6. .2 Furthet 'mdt ',
tebLamyLhe R data shown dif Eindn ot r SAERITI NG J & H5QC
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
spectrum, 1t was suggested that there were a hydroxyl group at
3380 cm™* and a carbonyl group at 1680 cm™', and the UV
spectrum showed a characteristic spectrum of flavanone or
flavanol, whereby Compound 3 was presumed to have a flavanone

skeleton. From the integrated value of the 'H-NMR spectrum,

the existence of 28 protons was confirmed, while from the *3C-
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spectrum the 1H 1H COSY, the HMVBC spectrum the CD

spectrum 20 and the like, Conpound 2 was identified

as 5,7,3 ,4" - tetrahydroxy-5'-C-geranyl fl avanone

represented by the structural forrmula (1) nmentioned
NMBybeect TWh s2 2oprhouadswasra obewrcenpouldowhittlke MAPMaeipect rum,

een: h fore disclosed in the Iliterature, or the
th%i%ﬁ%ﬁ%o%o%ﬂ%g%)m%%y %h%?‘é%%he 841 "GFEYerftegTouPS,
seEn Qoerpoume Graues sheane Ldvefri guaberfhemn-thepEsl aMBms was

- %asurgrreql, it was confirmed that the nol ecul ar
et Gt of ‘ESHp ST TF WS U MEN FriRd PO 30t kpete baaplar

forriu Waso SugaRsd et thatad Neres Wees 8- hydrexyd, group a
3380 cm and a car bonyEIi group- at 16%0¥%n‘r@?[‘¥llz%m“d tﬁg{tﬁ}ermore,

frogpdeie UMB HbRled sheharbaetBidstfc speceérumof thkananane
Iy, : 3 d tq have
spt AN EORY, AR SAB2 BLTR TG oD apectrum,

avanone skel éton
and hene HINMR spegicwny BSvddei e@xisi enee 98 ABmpratensa
c Was, €O firnmed, ile fromthe 13C-_ 20 NWVR spectrum 25
( 'si'é%aq‘g VET e Vel O Fr o f ey DEPTVapeee uAFPreRented by

thexd tSit e er Of ﬂéﬁﬁﬁi§@¥@ylméﬂ@&%ﬁ%dfgyévg?tmﬂﬁﬁghgh the
roups, seven nethine groups and el even

is HWhaly-darbsrmr wasom citef iameta Fyophtheolia (presl)
Kug@sul i s, i QV. : ar 5 formyla of
e e A L e o BEn "L FE Ry mpfRorted,

Conmpound 3 was presune
thef rigra taiel NIVR fdathal s howpd undFi fro, p cOMCEL i NYst BeeSEEr r i ed

trum the 'H'H Y,. the HVBC spectrum the CD
Out:g?étt:ﬂdl% ST 1 Iﬁ%,fﬁ%oWS was identified as
nynphaeol - A
(5,7,3 ,4" -tetrahydroxy-6-C geranyl f|l avanone) _
rep(rCeOsVleEﬁ’t“‘érkijt BY 10 the structural formula (3) mentioned

abqw&agNJéBB&H%éHK%qﬂ55¥éBéEHHé§ é@iégﬁﬁg@ﬁgng %Egn%hown in
. Her%wandl a n¥rrphaefol i a(presl) Kubitzki and M nul'us
F1%| elrel 4RAM “h&s FBBeMSameaady erepsnt éd, watshe dndolmtdcdrthat

t heDfmd 1M & 1caMmeuURg, rd:fmCan%Rﬂlr{é J‘%a%e@% cargri gd erQUlr g
by this study for the first tinme. 1
spectrum, 1t was suggested that there were a hydroxyl group at
3400 cm™ and a carbonyl group at 1640 cm™, and the UV
spectrum showed a characteristic spectrum of flavanone or
flavanol, whereby Compound 4 was presumed to have a flavanone
skeleton. From the integrated value of the H-NMR Spectrum,
the 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
mentioned above, the molecular formula of Compound 4 weas
presumed to be C3pH360¢. Furthermore, from the NMR data shown
in Fig. 8, concerning the HSQC spectrum, the 'H-'H COSY, the
HMBC spectrum, the CD spectrum, and the like, Compound 4 was
identified as nymphaeol-C (5,7,3',4'“tetrahydroxy-6-

(3"'',3"""'~dimethylallyl)-2'-C-geranylflavanone) represented
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(Conpound 4) The physi cochem cal properties of
Conmpound 4 are showmn in Fig. 7. Fromthe FAB-MS
nmeasurenent, it was confirmed that the nol ecul ar
wei ght of Conmpound 4 was 492. Fromthe IR 20 spectrum
by itthenest Buggest edf ehatla het b weneliandgdebgyk - grduphatgh the

C on I oup, at 1640 _cm 1, . an he :
lséﬁfg'speégﬁun1s oﬁ%ﬂ Oug%agac e??%??cés%ecy Bﬁébgoala(presl)

KudfiaanorendrMadd svegol t ankef ebyh&£&onpesndadrwady reported,
presuned to have a flavanone skel eton. From t he
thq Rt At VAl U bt SRR AR AV Spelt PRAT 1 25hpRebeen carried

outedstance é){u@}ﬁ s ptons y\@]_ssgop{[hé nmed, while fromthe
13C- NMR spectrum the existence of 30 carbon atons

was observed. Fromthe DEPT spectrum the existence

Of LRSI Q5 PUDS, i Yo, reppul gpecgroups, seven

iene gr oups, een ary-carbon
atmm&hmmespﬁﬁurm@dth&rﬂ@&th@frEQMIm5cﬁooﬂenbmpaadds 1 to ¢4
above, the nplecul ar. fornula of Conpound 4 was
AT EEUE 30 e TB0HSEYEY 2 Fof Phet hor 2N+ B BhgarvRonducted

uncdat a [$homi 1 b i P Bc SORNGEF NG the ESQC,SREELEMIhe the
the 1H 1H COSY, the HMBC spectrum the CD spectrum

corgradtt Hef |§&e Qinﬁﬁmﬁﬁpmd%@. todéntifd ed msult, it has been

coﬂgﬂm&ﬂﬁ?dlnetﬁéféflalgf éé%é@@%&r??¥}§ §5 (gf Compound 2,

ger any avanone
13 rEep}erserﬁ@wbomdb;y tdred s®rucg usfl Cdopouha 4pre contained in

ntioned above. h.the isolation of this
106“3 O{Lﬁf%rqﬁﬁiﬁﬁ% ﬁﬁ$(95§%%%%e?5??%%b?esl) Kubi t zKi
and Macar anga tanari us has been already reported, the

isalation of this conpound from propolis has been
HEXFr OB e By this study for the first tine.

<Meaghenent GJMCCQJMNRS&@ Lo%::1 °P4"é 7 é@d hed espect to

the fact of how ruch Conpounds are
coptdfned in an (ﬂé’tr?a—’wa wirtdpd! 4 %% Caﬁ’lélr%)lrs was

conducted 10 gindel e d ol |OW G ARG €004 £ign 4 SO

as to determ ne the content of eac Conpounds 1 to
4E1lpsignreésobttiptishas been confirned that 12.7 g of

Compound 1, 1 f und

3, and 9.1 g fa%%ﬁﬁbuﬁgpggb?%tc%h?%rﬂ%d %n ~6BMB8YY 5. 100)
Flow Rate: 1 ml/min

Detection: UV 280 nm

<DPPH Radical Scavenging Activity Test>

DPPH (o,a-diphenyl-fB-picrylhydradil) is a purple stable
radical having a maximum absorption at 517 nm, which is
converted into colorless hydrazine by gaining hydrogen. This
color reaction was utilized so as to determine the radical
scavenging activity of each of Compounds 1 to 4 and the like.
That 1is, each of Compounds 1 to 4 was dissolved in ethanol to
prepare 3 ml of a sample solution havina a concentration of 25
uM. Thereafter, to each of the resultant sample solutions,
0.75 ml of a 0.5 mM DPPH solution (whose solvent was ethanol)

was added and stirred, and reacted in a dark place for one
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100 g of raw material of Ckinawa propolis. 15 HPLC

Condi tion 4 Colum: YMC-Pack R& ODS (4.6 x 250 mm)

Solvent: A water (with 0.1%of TFA), B: acetonitrile

(with 0.1%of TFA) 20 Elution Conditions : 0-50 mn
houyr atih Ehvwed Uy othe AlB=6bndbat ol $60xn EbewrBahee Lt 517 nm.

m/mn Detection: W 280 nm 25 <DPPH Radi cal
FudTEIT Ty ALT ATy TeskSMDPRRFS | to 4, BAT (butylated
hyd@e:27 b pheny) - Qpi ceybhyasadil) o k508 PHLRL e, SEaRle <o 45 o

WA

radi cal having a maxi num absor ption at nm  which
defarmigemvat takes ¢ thaeol ardessi hydraza neibylgai pkagedure to

ydrogen. is col.or_.react | was util ! zed SO as toi
thg}de‘%ér nM he B}%él%regdi (:lgHStS(TCPsé’af\?gﬁ’gq P A& |§ﬁr?fiflnfs%]a‘é‘?ronsf
etrofnConpoundsed 40 & and- tdhe $d kes tJE@étf§miﬁécﬁn05bsorbance

Conpounds 1 to 4 was dissolved in ethanol to prepare
ac{?ﬁlrbq‘ CLHO Sarmpie 501 R Ve HAVE N at ket e at i10re0f LIRS
radﬂ%afﬂﬁﬁéﬁgﬁgﬂngtéb6¥¥¥k§ﬁ(%haofe§§%ﬁa@f §ﬁ§pﬁ%agrials was

solutions, 0.75 m of a 0.5 mM DPPH sol ution ose
cal@thadiftd west et Hdifol §o BB wiasg acklech bndiet i foeduland. The

| r C r_.one our, followed b
re%%ﬁg{&eér %Hribavgrflolnl?l gtlfk?eaﬁfcg sor %%c%azt%lfGS 7 mﬂClale\B”tc‘yly'
eacfuratheraniores shovpl aice Tofo Gonpoimdsnd 4@ dagBHIalue and
tyl ated _ hydroxytoluene), a-tocopherol or

Staén?]:éorﬁ c#eﬁbllatv\%)sn (ed 50'%s e et er He Hhradsbibance

according to a simlar procedure to 5 tlhe above.

Besi des, instead of the above sanple sol utions,
Cal&%ow§rﬁ§@@ as a control so as to determine zﬁn

abs@rkance RGN Q& Sidgy ar procedure to the

abg(ve. Then t he n%lalg%cal scavﬂ;‘(}n)gl ng activity (% of

eachr dfl (PReorREackalod Wast rodl)cu a(tpézdsamarg:e:: hef Sample

f.ql.l ow | cul_ation f la 1. Th O results are
SOISQc%vC\)%W: }%tﬁ%%o%éﬁngﬁ g aqorrr]ucer 1.17 ] nxci%t?e tally, each of

val ues shown in Table 1 is the average val ue and

Table 1°

Sample Radical Scavenging Antioxidant Activity -
Activity (%) from DPPH (%) from B-carotene
Radical Scavenging Fading Test
Activity Test

Compound 1 55.35 £ 0.43 85.54 * 2.24
Compound 2 49.86 X+ 0.9¢6 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 93.00 £ 0.73
Eriodictyol 68.82 + 1.12 81.47 £ 2.48

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

was about the same as that of eriodictyol. Although each of
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standard devi ati on of val ues obtained fromthree runs.

Cal culation Fornmula 1 15 (Radi cal Scavengi ng Activity)

= [ ((Absorbance of Control) - (Absorbance of Sanple

Sol ution)}/ (Absorbance of Control)] x 100 Table 1
CO@B@@h@SR&di6ahn®caveagéngnénhimxtdamElActhéikwdical

Vit o%.fron1DEPH ég) fron1R—caLotene Radi ca

Sc%x%&%hﬁé éc 24t hg TesteAtt PoPt §OTeSEBoAPBIRE 11 55 1dy
st 0d 4384 85.154 ébﬁgkkékm@oﬂﬂﬁ12r£@1§§l 9c§@e%§19§ aétzglty of

Compound 3 64.00 0.58 60.62 1.16 Conpound 50. 79

cagh 08f geomsoundogl, BiTang. 41hay, Bgegs5charifigel by this study
opher ol 87 1.24 93.00 0.73 Eriodictyol
ro§ EQ& Pg %g %%§i7 2.48 20 Fromthe results shown-in

Table 1, it has been clarified that each of Conpounds
scavenging activity than

1 to 4 has h ica
that of E@ﬁeq%ng %é@ g%ﬁf “the same radical scavenging

actpvtdyoasnt hat1of radéogopherotheARRREQLRELS, 1i281cic acid
Conmpound 3 had the highest radical scavenging

PeRR¥ 9t yWhivhi chs RAsdapedt Pyhehsanstasidratosf of linoleic
aCf&'ogigﬁledo@%l@oygnde§ﬁh8ogagﬁtgpgpouﬁgfs1ph§n§ﬂgnon was

is a knowmn material, the radical scavenging activit
uttheredfshassnoe @@Eﬁf@DﬂvethOHathyXlQEUdIedthhey of each

or [STREKARY 0180 £ gL 3ovgas ng get L Y ol SECLL 2

of s& uRl§0 1bgfor t@EqubStoflmﬁeeﬁlﬁecahOtﬁmerBa@kmg bestxnl of a

carotene W ll fade due to the reaction of linoleic
10 dT%/mﬁe?%X?Ubonmﬂ chiPelpiodactd by Fﬁé058€8imdaFP@n3 ml of

a @f1|m@pﬁﬁl§oluLlon of PB-carotene in chloroform were mlxed,
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
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
sample reaction liquid). Then the concentration of each of
Compounds 1 to 4 in the reaction ligquid was 20 uM. The
reaction liquid was incubated at 60°C for 60 minutes. Then
the absorbance of each of the reaction liquid before the
incubation and the reaction liquid after the incubation was
determined at 470 nm. Ffurthermore, BHT, o-tocopherol, or
eriodictyol was used in place of Compounds 1 to 4 so as to
determine the absorbance of the reaction liquid before and
after incubation according to a similar procedure to the
above-mentioned one. In addition, as a control, a reaction

liquid (or a control reaction liquid) wherein no sample
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10 acid, with a double bond in R-carotene. This
phenonmenon was utilized so as to determ ne the
anti oxi dant activity of each of Conmpounds 1 to 4 and
the like. That is, first of all, 2 mM of a 200 ng/m
sosotubnonaefcameemnéa waschlepat-etmsc0ad o @@t%rmy%% the

b%? solu ion-of linoleic acid in chloroform and
abRPrizengs 3 Otﬁenﬁ?ﬁFtéGPuﬁﬂﬁHléfbe@éﬁo@@ﬁeaﬁﬁer lncubatlon

ac€Bk QI RE Of ;1 Met en i xedy  oand, t-hergat tar solyent. wa
rennve% by u3|nm a nlgfggenugasEg éu%sggggﬁt en%f@@ one.
Th%fa@\is@i’m@@tv\a@mvms adldedft herat of ahé madequatlesl Was

S t alp_a sion.
e BT AT e, SaPhanee Re T THAThe, oddprer ey thrudopue -« nene
reS@lU$ear@OsmmwthnSDhME@t1 JB@&@@BE@ruD@@@h 0fnc1dentally,
qg g nds 1 to 4 was dissolved in ethanol so as to
2P qg re AUSAnpr VR of it T8RlRali h§ theceresabraviadneoknd
stdnda PM a50i 1 9F Lheysanpke seLunLgne d w.th
t he above enul si on m%ereln ?he SO utewﬁ Egég FHnS-
conpletely dlssolved SO as to prepare a reaction
cald @il d; {072 l e reaction liquid) Then the
aconcenltrattlon % gggh of Conmpounds 1 to 4 in the

reab&mtwo*1@amﬁ N@mlﬁﬁtpw1 The reaction liquid was
for 60 mnutes. Then the absorbance

i ncub F@?%f :
of each of*tHE Qﬁl?ﬁ]q?%ﬁﬁﬂlbeToF%a?h%G Raeebafi dample
solnd de; r eacd i 0n dd guideatbef  LDe) i peypation was 30
det erm ned atlggo nm Furt erﬁ%?g F#gga-tocopherol,
or eriodictyol was used in place of Conpounds 1 to 4
so @s dibudetst Mded he, absor bance Fgact)on
__liquid before and afterggn%ﬁbgﬁgoﬁgg%%gggl%n %%ISUla 2
Faifg diatsr orlediare 1ol t hies tafbe:)vreatmmlohe@aﬁmhml@f a value
haadditd an, o as tral, &, reaction 35 1iquid (or
" control rea???%%gffi $d3l%%ere Fn° Ro° Sanpre ©h4the “control
re%ﬁﬂ%ﬂn(ﬁ1QMﬁﬁ(hﬂﬁqmqmﬂhmwmamiemamﬁd 50 aSsbooaAeter fENehe

sor.bance .of t eactj on Ilquld bef ore and
Comg%l aLlljncclrj yat | glnlqu Agoar% fiTy TOCHIFHT a7 "Pr beEbeE BB
leﬂﬂiﬁﬂﬂﬂhﬁfﬁHﬁuKﬂEﬁt(HEﬂueﬁﬁﬁ @@I'@%&dﬁﬁ$d§§§|NéE¥ &%GSample
of_.each .of the materials was 5 calculated using th

%ﬁHQﬂMrﬁf(ﬁﬂ%ﬂﬂ%ﬂWQﬁ%f%RQﬁﬂ%Fﬁﬂ Jhet Tkt twharle 15
acqﬂﬂﬁﬁﬁlﬂy-Hﬂﬂfﬁihékﬁﬂg|$ﬁ¥kfggﬂ@% épcﬂﬁ§n§£$$ye reaction

.liquid before incubation by the absorbance of the sample

reaction liquid after incubation and further by dividing the

resultant value by 60.

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

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

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

tocopherol, and eriodictyol. Although each of Compounds 1, 3
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each of values shown in Table 1 is the average val ue

and standard deviation of values obtained fromthree

runs. 10 Cal culation Formula 2 (Antioxidant Activity)

[((Fading Rate of Control) - (Fading Rate of Sanple
angp|4utliSord) JNOEAdiMeg SRt -oft NeomTtol9jideoedBivity thereof

h todnt cul at i formul.a, 2, :
ha%éﬁtﬁgb@%g{‘?oﬁ% et[(fol}%tornlo ,l}quzs 1-Tqﬁielenlga't uF glig Irdénaarri ktahb?%yofh]ag h
anyalose dawhi elrtiis iagquifr e ddy ofi daigngiridie :abs@ré)fg@wh}@és been

the control _ reaction |iquid before incubation by the
Clﬁﬁé&ﬁﬁﬁ%&@’é?”ﬁhétu rnﬁé% éhﬁnﬁ%%ﬁFlﬁ%ﬂﬁd af t er

i ncubation and further by 20 dividing the resultant

val ue by 60; and "Fadin%)Rape of Sanple Solution” is

t he Fatedsal QPogam Qierhlof® r Midlare tatirchl nist b Atk reds by

d1 Yhilng -6 absarpance A d Ne,anpl & reagt] an o4 oy d

bef ore i ncubation by the absorbanc of ¢ he sanpl e
estgaciiiodn (largui’® -afstteradimdubatdvamaand dairt-herobyferation

ividing the .25 resultant value hy 60. Fromthe ,

2o el e ey B Spaprieg HHET bedif Righii st ion of
brehat GCempeunded 1kasaabelt stk 1SamMdteantd oxigdants period.

actiyity as that of each of BHIT, a-tocopherol, and
Thepi BACERPSION 36 SFMGhIRE T SSulass s SHvime it Rals &fdst of
eath bas dBegruneenfii kred that Ry qukencg”pq:lﬁédsogoltf)feélration

has a high antioxidant activity, a anong ‘them
ingarpédmds of, bZeasd 4ahaee asduts .t h&hasane, hifghst of all,

_ant i.exi i vi s that .of each .of B 5
g e R LR RN

toCoprppunds alsadp125sandtdoins arkaewaraater bak, 1bheyr pep-7
has not bheen

B B b P e RS e, estradion
an@nthexisdapl cagbil victi pnotye@ac b efe LCaMRoUNds i 3 and & v s .

has been clarified by this study for the first tine.
ESET 2B 8ast'2CaftErdCEr ®PFoI ICPEPataR It ichitadn thestbinal
concentration of estradiol can be 0.1 nM, and the final
concentration of the sample solution can be 0.2 uM, 2 uM, or
20 puM. 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
medium. After maintained the medium in an incubator a:t a
temperature of 37°C for two hours, the absorbance of the
medium was determined at a wavelength of 450 nm (a reference

wave length of 630 nm) by means of a spectrophotometer so as

to quantify the number of living cells in each compartment.

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

new medium, and the incubation was continued till fifth day.
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When breast cancer cells (MCF-7) are cultured, if
estradiol (or 17R-estradiol) having a
cell-proliferation accelerating action, is added

as ter ety w@p@mhérﬁ@nmg@ 95%&961@[8@8%8@@8@85308' I's

can be sinply pronoted in a short peri

qﬂmtrﬂmelnmﬁv\m et i 0i¢ed, sat aéottm Bozzamsneftlae ehkeeklak were
1hoc%1 unds 1to'4 and t 5

pr ot tf at| on 1 ¥hT b??lr%?wl%? %?%a%ij %3n58rt88l pedifpay The

medism fid$Stnofn@ldned each, of ; Compoupdsal Lor4n¥RSature or 3/°C
diluted with di methyl sul foxide 15 to Erepare a sanpl e

FOors diMft it STher @k etd Y xdqp3rBin Mg yheyepgorbance.
i nocul ated in each well of a 96-well plate, and
estradi ol and the sanple solution were added thereto
af tlerstea s . Congxyurads ol wast adeedoddbcench was used to
rt t so t t the final. concentrati of
de SRR TFE SR S a5 vl & 561 8x ®brocedure o
thecmm:&em—mfﬁntarbr(ﬁcd td’r& Sl ec 150 Uth®M Gape beo®. 21 PMhg2cells
or 20 pM After incubation for a predeterm ned
in &é%%&%ffpat GRENY (el 1 Ve Yay FUT IR £ eontrol 1 to
whifediR Wak F e aGed W thh A 5 New, iy godh an &Qéyﬂg
solution (Cell counting Klaili 8 :%ko) vvasna(g] s used
Lo (e Sr@Ww Nfe dinimaas P s c af r dD%W o¢Ot<heSnIew_<25 procedure
ed the n an |ncub,ator
o gﬁl %It %%ﬁ%ﬁnee%%égé}}edr & %‘%2% Jl? He U BBShr ante” 6?9
celtlise 1inmediamowas adetrem nveds afusn waled @nghiii D& d50c AL 2 to

. referen | ength, of 630 n by neans of a
Whléﬁe&r&aﬁ“&fl&&a& sec?rhgag]qedj JiEht$ ¥ th SRinbEFLes the
absloirtiah@eC eldc® ddi repeld compadtnentp ro 3 fse f05 e apove-

conpart nent whose incubation period is predeterm ned

MEntG oBES IVE daYS TN T HE'S MUwPHaye bf L 1hed | sebibatioreach

complRe tiRGURMa S 1R idceth Wi th a new nedi um and
thereafter, estradiol and a sanple solution were added

to the 35 new nmedium and the incubation was

o Beubst o e oa s s Rt B Ted T Re Ty, Of
Conagtroflodr alsogrsnafitféred hef teed |ss amere-dd naoutd®di oranperiod is

%rl]izyrela%| l%ftel %21\{\1%8 oafdcil%ltn% tche lrrSEda{surGua-rrI{]telflcd in each of
the runs mentioned above is shown in Table 2. Incidentally,
each of values shown in Table 2 is the average value and

standard deviation of values obtained from eight wells.
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medi um was maintained in an incubator at a tenperature
of 37C 5 for two hours, followed by determ ning the
absorbance. |nstead of Conpounds. 1l to 4, eriodictyol
s . used to determ ne the absorbance according to a
Tabdi%yi4 ar procedure to the above-nentioned one, and

thus the nunber of|livin t
~was quantified. Fupther &%ﬂﬁ%%%mga&P %wﬁé HETES _
nei t leempeist radi ol hor ca samplye hadhbeen addeds wasruseds_days |
to determ ne the apsambanee iascon di Ng-d=@iShM|l atncubation
procedure” to t he above ment i oned oneemza{wbthus theperiod
number—of —+iving etHs—neach—¢onmpartrent—was
quaRfiPEred, lwhil e Cont@®IT20t8715% \le4<5h+n@ danpl & -k&d = 0.08
beeg g ed 2@3 used to determ ne(the absorbance
accord a sinmla@rgprecedyre|tg thetaBowe- | 7 02 + (.99
QTelntﬂb’brEéd@%lOJa)nd thus the nunmber of |ivi ng ceI I's in
each conpart ant i fied hen -
assuned ?Lgijiﬁginﬁﬁgeggn' igfnﬂ rp§¥ g p 5 frn|3% * 0.60
Eripdififaftl fi e aft ef . & 28rb-dag7 | hcabaoi dmOpér'Bl gd 1sl6 + 0.36
L oune, rel sre e ve of Ty pg geblsas qUsATiien i o e
i nci dent al 19,2 Whch Of S%at LesOShowA - BR TaBl@42 |i & 4afe £ 0.48
Compenagelval ue and 25 sgandag dogleyi at bgn10f . yal Le%.lm + 0.25
obt ai ned frgmeight —welts: Fabl-e—2Relattve—Va un —
of Living| Gl &' Sanbi @t ch D=y | APrar 3 Bays’ Aftlerl’ * 0.5C
~ 5-day s mxuzbam an Onwbat@owwl ncobgyi enoPerigd .83 + 0.58
G ntr0| 2732 0108
CO@%BIJ?% 200 EATS %l'nlql (é“ 2 634 ?0139 $459 + 0.50
7.02 0.99 0. Zn\prCILSEHJ 0.0472. 882.6922 7.33 10669 + 1.01
Eri odi ct ypl Q. Y/ 0 Y 3
W0 blog By 530000 6308 £ &I\AZR 4855 0k 066
Cong%ndo§14 7206M Q. 48 01 % 0.05 2.53 % O 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 upM | 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 resuits shown in Table 2, it has been confirmed
that each of Compounds 1 to 4 has the effect of inhibiting the
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 uM of Compound 3
or 4 had been added, a more strongly.inhibiting.effect on the
proliferation of breast cancer cells ki.e., a cytotoxic effect
upon breast cancer cells) than that of Control 1 was confirmed.
Although each of Compcunds 1, 3 and 4 is a known'material, the
breast cancer cells prolifération inhibiting action thereof.
has not been conventionally studied.. The remarkably high
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Compound .1 2 pM0.99 0.05 2.58 0.11 6.01 0.25 20
pM.1.01 0.05 2.22 0.19 4.17 0.50 0.2 pM0.95 0. 04
2:97 0.37 6.83 0..58 Conpound 2.2 pM0.99 0.04

an®i H8moH- i@t@v@@v Qf5gcgq BM éoggougdg7 12 %9 anQJ‘ 241 hsdss%een
1.01 0.2 pM 0.9 .05 2.94 0.2 .

closhpbeandos anw11t@4y ©Q©5t2€531ret3®15£38 0.44 20 pM
0.96 0.04 1.21 0.22 0.89 0.12 0.2 pM0.99 0.04
2.97 0.27 6.30 0.54 Conpound 4 2 pM1.00 0.07 3.03
0. SOAﬁtﬂmicﬁoﬁsaEOApﬁ&O¢9§ T0s04wlth2Eth@n2Q ER@kact>

o1 FHEA | RaE) Gabhe51 SCORORRASS. Lo cRaS RoT Crem-

nedid ped §5ct@hi§‘t$99?E9§0509595'ESE@EEOQI@Blg@%%§tas a
cancer cells with differences sonewhat therebetween

bl@iﬁq*@ﬁ¥nﬁ@ﬂl¢4t%asf@éeﬁramunqsuhavethec@&ﬁe@n Bakillus

Sa bi t i.ng .
pr 0%1 ?fer%%ﬁyg? %r east 098 %L:glgrghcepf]s epené upsn it dorming
baQﬂﬂKEHﬂhiﬂlmm.réﬂlspam¢eCpk@pera$e§05véﬂnﬁarEnp@b&e%@ such

i ch 20 pM of. Co O_or .4 had been_added, a
\r/}g}er%‘%]rogﬁeff/l%hﬁggﬁlhg %f%@Fl%utsh%oaBPéF‘PFelsépﬁéﬁted
froof Dreasdr cancesd ceihsedi £8od, aa§Y5°EQ¥&6g§EE§CEnd%E%@or for

breast cancer cells) than that of Control
Fungnfitifdd. caug e nowyheaehl of 2 chapoahda q;anseénéoadu gege used
aaKﬂQWQﬂﬁﬂéﬂdéﬂe the 5.breas r5§9 gragetl s, grgklég&%tl%n

i nhibiting action . thereo has“ not " be
Comporvett i lorfad |4 stliidited.s, Ther stens kaldl y 4n ghth£h @l - extract

R f h, of ds_1, 3. and_4 has. ~
tr zfl[gtentllgq)arl =8 \(galli)y reoaés:? ujgf/ ?ogg?ﬁlgefs??gttl??némoyatlo“ of

ComgAntridd >gr Om:aldJ/-k{}_théd/ fiestow éhhadd hanghd ExheaghPred,

E. co | FO3366) as a. biological indicator for G am
St@ﬁ\&%ﬂ \Fc(agaoraﬂ J1)‘3a W gy oo s ke eTsT I FO2B08BF ragion of

thed exirelagiveal ddlisceddred ove @ appROSi bi yephact e6i gon, so ppm,
Baci | lus cereus (IEO015305T) as a bi ol ogi cal i ndicator
100 @Pmypsite ¥t Mty b&ePseCashdivng tresisstdowlard agar media

we R QRETI B LURN 4k & PREESS SUC L ation so as to prepare
evaluation media, and each of the biological indicators was
inoculated in each of these evaluation media so as to check
out its growth and development. As a result, it has been
confirmed that the higher the concentration of the ethanol
extract is, the more strongly the growth and development of
each of the biological indicators is inhibited. 1In particular,
when the concentration of the ethanol extract is 30 ppm or
more, or 50 ppm or more, no biological indicators were
detected from the media. Incidentally, it was previously
confirmed that 70% ethanol.had almost no effect upon the

growth and development of each of the biological indicators.

<Antimicrobial Activity Test with Compounds 1 to 4 >
E.coli and Salmonella enteritidis (S. en ; NBRC3313) as a

biological indicator for Gram-negative bacteria;-
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10 as thermal sterilization; and Bacillus coagul ans

separated froma deteriorated canned food, as a

bi ol ogi cal indicator for fungi which cause the
stggtard @il Hmofe @ camned szQdaV‘@f@l&?egals@na§ct¢uor for

eval uate the antimcrobial activity of each

Wel hta(ptzerqar'],atamcg; Bi¢istupfcatéyusanBet hamolas a

t g eria olis see th

o1 BT Pl B Bt "Bkt ritty Phok®al Sediiv g used to

evaMM%uaInhunqnummidﬂmnfﬁﬁtaﬁtlvstﬁndar@a@@abtnedmaom@ae 1 to
@ pared erein the_concentratjon of the extract vvas

" a ﬁﬂgt &d’t 6*h&C0 ppMt 11255 Fpmt SR SB0 pprR ¢

di sRRMvef 13;150703&0@“1%4@9‘1% | ¥he tdiepee St a@@@ﬁgaﬁaaégar media
medi a 20 were subj ect ed to autoclave sterilization so

WeIgs PG RSrEsaréC @il Udie orPIrsh b a taheh eatheatht @€ Compounds 1
hi @l-Qgical,d- i noc t eac t he

"o At o e f b e St nene Bt v ff ohe nahe 20 pem.

or @@V@IpoprreﬁtJbsAguantésul ttheist hasnbeen acenf intgvtich tvhazte

5 b t t%er the C::.Loncentratl on of the ethanol 25 extract

“ jec eﬁle ForE " QTENG V15 Gridi At devet o phEdit s bF

evaea'@hl_@fn teeiiki, 0l-0@ calcH ek Oﬁi@rkﬁdﬁo%m bitedicdPors was

, part| cul ar, when the concentration t he et hanol

LnogilpaeC 18 6 PprAfort NSt & Vi Yprivestiaor LRy the

lagicalr | cator, tect f e, ;

ot a1 L s T Guos 5 30" cort Teh that Gggeteria

peregh&/6Irihad sél més$tU /pe tefif etitshipores hiet groimdd and’he results
d pnen ach of the bi ol ogi cal i ndicators:

are<§}{|1%:w% g?lotglagl %%l Vit est with Conmpounds 1 to 4.>
E.coli and Sal nonel | a enteriti dis (S. en ; NBRC3313)

Tabg 35 biological indicator for G amnegative

Scteria: - 29 Staphyl ococcus aureus (Sta. ) as a

bi ol ogi cal indicator {grpeEr am BASkLi VS q%@((fe/(p'eacrl I'&Hsh
Baci | | us cereus (B—ce)-as—abiological
cspeeatikatAbAg oFact eGramvercgaused tjo evgakwate tlhe Sspore
ant i geepobi al actijvi tyBatteach of |Compelndsrel tjo S5fdrming
That is, first of |all, each of Conpoladselitso 4 wasicteria
di ssolved in 70% et} anoLi ang Chereaft %r, Stangard
' ;_p_en%cr) whai 8n lt he &dfcent r 4t i on Baf®
each @PpGonpounds 1>3000 | >3000 470. 13
Sppm >3000 | >3000 344 12
10ppm >3000 | >3000 36 0
Compound 1 | 15ppm >3000 | >3000 0 0
20ppm >3000 | >3000 0 0
50ppm | >3000 | >3000 0 0
S5ppn >3000 | >3000 395 17
10ppm | >3000 | >3000 . 108 0
Compound 2 | 15ppm | >3000 | >3000 22 0
20ppm >3000 >3000 0 0
50ppm >3000° | >3000 0 0
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to 4 was adjusted to be O ppm 5 ppm 10 ppm 15 ppm

20 ppm

or

50 ppm Subsequently,

t hese standard agar

media were 10 subjected to autoclave sterilization so

Taidlse t43 prepare

ot

n

each of

eval uati on nedi a, and each of the

i nr\r\nl at arl |

ol
UI UI UUI L;al

n
He+HCatot

rQ \WAco
=]

these-

eval uation media. Aft SMdRE 4 il oie of CEalhe Of i t iesh)
acteria, the nunbercofnthe;bacteria pera Petfli dIS‘?.‘)IE)re
Qfﬁﬁ?gbtelﬁ? Ui sh) was determined. The sesulise 15 akeyning
show 1 H &bl es 3 and 4. Table 3 Nmb@g(:@@rﬁgct Bl i@ cteria
(CFU petri dish) EConcentratton—of & aur negattve—Gant
Spare Sanpl e Bactlefi&°pdsi t Sv&™ of mi ng®>Bacterih B.ce
Bact erdgpom E. coli §. en $ta. | B.ze1 q3p[nﬂi3@99ﬂi3900ﬂ47@_83
13 5ppm >300Q >30 344127 m 30003000360
Conpound gl_l_ ~3000° >3000 %’g% 20ppm >3000_>3000 0 4
50ppm >3000188060 0 0 1 5ppm >B@TDO >3000 895 17 QOppm 0
>3000 0 | Compound m >3000 >3000] 220
CO? %g%?>§0001§%%80 0-0—50p n\s pp >ann%o Q03 Tnhlg
4 Number of 2Baefer|i a (OCZFU/ petl43 d| sh) Concentration 0
P Gr amq Spore a e Bacteria ppsitiv
SR g?g:p.yjil Bact eori g E égl rrpS en SPa. B.g Op,hﬁ*
5 221 202|183pPm 249 26 16
-10ppm 5 199 7 0
Compound 4 | 15ppm 9 225 10 0
| 20ppm 6 132 0
50ppm 0 65 0 0

From the results as shown in Table 3, it has been found

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

preferably 15 ppm or more.

From the results as shown in Table 4, it has been found

that each of Compounds 3 and 4 has an antimicrobial activity

to any of the biological indicators, and in particular has a

high antimicrobial activity to E. coli, Sta. and B. ce.

Furthermore, from these results it can be also found that when
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116 0 O 20ppm 0 143 0 O 50ppm O 43 0 O 5ppm 6 249 26
16 10ppm 6 199 7 O Conpound 4 i5ppm 9 225 10 0 20ppm
50p Fr. the resul_t Qwn .
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foodoneendeat roge op r&onpound phatrm2cestithé, Tosmpegics or a
strongly the growt h and devel opnment of each of G am :
qua%bé(i?ﬁg% B%%tg??ae%aagwfle%o ﬁ{“ﬁﬁuﬁﬁlct%erli“a?hﬁse products
is pPbEbiLlsdy 1(5‘UL515rhe6£mﬁ1§rei,t ahasmbeenpieyrd sthat 1anyef or
the concentrations of Conpound 1 and any of the
moreondERYHRS o W Wonppuiks 2L havet ¢aptbe etfecfoupenthat
nd.deyel opnet .eack : i - ;
N S S S L s E e i B
a faoddtamdheve Compoeindrddoct? aspanarantenkcdrali,alcosmetics or a
ﬁingredienthis contained in 2 f.ood ang ?everagF
QUAHTOYULY, B PhAPHECRUIFEaP? CEoSHBPPEEf A qhasisSdPFgaucts
is phersonseptrathon oF KOPRPURHdImeke BrefekR®3® S50 ppm or
products i1s preferably 10 ppmor nore, and nore 15
morgyr effsr AN S Nsgm ot ot P FY P he ¢@stl F8edstBaBwWAOS
ethérrf'oﬂ-a#?egg f’itﬁiehéf’fgggnu SHnghet B?E}w%ﬂcgnef dg@"erﬁ%?)ﬂ%%t of
-3 and 4 has an antimcrobial actrvity to any of the
eaclpi of ogheabidhdicarbr spdandtpmsparticul ar has a 20
.high antimcrobial activity to E. coli, Sta. and B
ce. Furthernore, fromthese results it can be also
found that when 31 Conpound 3 as an antim crobi al
ingredient is contained in a food and beverage
product, a pharmaceutical, cosmetics or a quasi-drug,
the concentration of Conpound 3 in these products is
preferably 10 ppmor nore, and nore preferably 15 ppm
or
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5 nore. Besides, fromthese results it can be al so
found that when Conpound 4 as an anti m crobia
ingredient is contained in a food and beverage | OYD WISE
product, a pharmaceutical, cosnetics or a quasi-érug,
t he concentration of Cbnpgﬂgﬂ é in these products is
preferably 10 ppm or nore @ rore preferably 50 ppm
or 10 nore. Be noted that it was previously confirnmed
that 70% ethanol had little effect upon the growth
1. anfy %%@%?%%%%n?o%?ou%%cﬁh%¥a?ﬁ%er%@obmc%matnﬁh%af@mﬁound
is Bl VISR, GhAl Mt dyfl avangnes conpound
characterized in that the conpound 1is represented by
the structural foramula: OHOH HO OI 5 off 2. An
ant i oxi dant charaoteriqu by contai ning a flavanone
A aiml. 10 3. An antimcrobia
fl avanone
rgﬂ-o S A4, A antitunor agent

claim1. 15 5. A food and| beverage
’ cterized by containing a flavanone
compound agcording to claim1. 6. The food and
bever&ye pPoduct according to claim5, 20 .
characterized in that the concentration of the
fl avanone conpound contained in the food and beverage
2. prﬁﬁu&ﬁtiéx?@aﬂ@”&h?fa?@éPl gd %ge %Qgglﬁfg bgvgigggnone
product according to c % aracter? zed
Comp¢mmdt®©0@nﬁc@@ttatcbmlmf1the fl avanone conpound
contained in the food and beverage product is 50 ppm

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.

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,
characterized in that the concentration of the flavanone
compound contained in the food and beverage product is 50 ppm

Oor more.

7. The food and beverage product according to claim 5,
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
33
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to 10,000 ppm 8. A cosnetic characterized by
containing a flavanone 33 LLOYD WSE conpound
according to claim1. 9. A quasi-drug characterkgﬁﬂng
contai ning a flavanone conpound according to cl ISE
eut i . characterized by containing a
Com§§%£%n€%€g§%gﬁ%oﬁ%dgg%%%rging toclaiml1. 11. An
anti oxi dant characterized by containi ng nynphaeol - B.
10, 12. An antim crobi al agent characterjized b
9. oo T hg T RInpRaEOr (B 1150 B S TR LRbRS agehtavanone
comghar @cs €& bZ@InPyr 608t aimi ng nynphaeol - 15 B. 14. A
food and beverage product characterized by contai ning
nynphaeol - B. 20 15. The food and beverage product
10.aQQOﬁﬁéP@aéQuGl@éﬂqéﬁara@@@f§£é§r$§egohgaigéﬁ t%eflavanone
concentration of nynphaeol-B contained In th% ood
comppiendeverayelpg odacelasm3D. ppm or nore. 16. The food
and beverage product according to claim 14, 25
characterized in that the concentration of nynphaeol -B
11. colt aamedokndédhe ¢loadaandr beyerlagecon vaietndg sn3phpsvl-B.
to 10,000 PPM 17. A cosnetic characterized by
cont ai ni ng nynphaeol -B. 30 18. A quasi-drug
12. ched agheihzedobya Coagah i Ofa RYEPEREHEd Boy l9eonfaining
phar maceuti cal characterized by containing
nympRapthaedl - B. 34

13. An antitumor agent characterized by containing nymphaeol-
B.
14. A food and beverage product characterized by containing

nymphaeol-B.

15. The food and beverage product according to claim 14,
characterized in that the concentration of nymphaeol-B
contained in the food and beverage product is 30 ppm or more.
16. The food and beverage product according to claim 14,

characterized in that the concentration of nymphaeol-B

contained in the food and beverage product is 30 ppm to 10,000
ppm.

17. A cosmetic characterized by containing nymphaeol-B.

18. A quasi-drug characterized by containing nymphaeol-B.

19. A pharmaceutical characterized by containing nymphaeol-B.
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