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SPECI FI CATI ON  *159159* FLAVANONE COVPOUND AND USES
THEREOF 5 TECHNI CAL FI ELD The present invention
relates to a new fl avanone conpound, and an
anti oxi dant, an antim crobial agent, an antitunor
agent, a food and beverage product, cosneti csyummllmmmmmmnm
quasi -drug, and a phar SEESRHICHATEACh of whic
contai ns the flavanone conpound. 10 BACKGROUND ART »{éiso
known flavanone conpounds, nynphaeol - A, nynphaeol - B,
and nynphaeolriGveaonge cememrnal edip Regar diridese
known flavanone conpounds, see "K. Yakushijin, K
Shi bayanma, H. 15 Murata and H. Furukavva:leew( N
wmd Al avagnones from Hernandia nynphaefolia(pres
T%bitz;%, Het erocycl es, 14, 397-402, 1980", "W R
PhiTHe peres¢nt). iBagnt fon Arelat@inadi hakawafilaPanofe kompound,

Kj ngst on:. C Geranyl _conpounds from M rmul us ,
2rg ea\%elaa%tdll?}f%%nét Nat" BH?}cgg?lngS@ﬁ@?F' 1896@ntafymor agent,
a "fModH. arks eigre Ka gl p 28 ENOY, cFsmdk 1 EBENG 8RFa X1 - B u§UOang a

Al | el opat hi c prenyl f|l avanones from the fallen [eaves
PRETMGSH ErRl 1ot | o, Witicinagon e bs | theaf 182angnre, compound.

2001". Nynphaeol -A is isolated from Hernandi a

nynphaefol i a(presl) Kubitzki, or Mnulus clevel andii .
B - s isolated from Hernandi a

Mya ' r 5 Kubi t zki . haeol -C is

ims(ol at 2&9 4“%%51%—?3?%%%% aconrﬁ/%rhg%f oﬁ?@%%?%%#nguBYTQR??Ol‘B'

argt riagaETranga-G arat s . ertioveyered . t IFensirg adicsd known
activities of trgcgsse fl avanone conpounds have  been

EhAI N S R T SUMMARE RS HHE P NVENTP IchPayama, H.

MACO digly., theuphesented VLM O 81 SR8 £XE ePsbYCHernandia
studies to find the useful physiological activities

NYFPRR G MR (FTesddn df elorlpbure t emecyat e hier hbr e399-402,
1dgond the usefpliiiips, n. 0. Baj, A. A. L. Gunatilaka and D.

G. I. Kingston: C-Geranyl compounds from Mimulus clevelandii,
J. Nat. Prod., 59, 495-497, 1996”, 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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physi ol ogi cal activities of a new flavanone conpound

by 35 isolating the new fl avanone conpound. The

present invention 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
isutddderkcbrf of i N I So kol &t 1 NSh s8ICha@Serf 008 angd 4 £irst

beverages, and a pharmaceutical. It is a second 5
Okgs TS @ ot Rh P i eEnt LR R PNt © aP pPBYfdea new flavanone
cARRI Uty ; ; KW a - nd

whe#gﬁﬁt¥%£§Jgifﬂﬁlﬁbhysf@%%gf%%iég%t?@??%gggggHFhsuCh as
fofadavaaib e eorpammd ard a whdimecdeutdcdah. orerid ;a second

ccanpl i sh- t.he above abjectives, one aspect of the |

oﬁiﬁgggﬂei?ﬁu§hﬁ(ﬁ%?ﬁ?ﬁ%(ﬁﬂy%PF}%%aﬁ%n%r %ﬁ%%uﬁapalcatlons of
a nepvwasent atbwyf Thersdidiciompdud @k Ae 1 OHHO d8eful

Anot her aspect of the present invention provides an
PhyRi O Ut a6t ar i< robi e abaranere agenponnd are
utddeMteqa food and beverage product, cosnetics, a

guasi -drug, and a pharmaceutical each of which

contai ns the flavanone conpound as descri bed above.

20 | | t.her_ aspect. of the present, i nvention

pr osiltdde(lsma(j:({lkO é;onta}cgcxcﬁn gln S,ch atnh%n%?ﬁ%r%%? Arthyent , ©BR aspect
ofanthd ynm¥segentnvent faod et dey ef afBa PaRENEt compound

cosnetics, .a q:asi-druqf and a pharnmaceutical each of
LR TIP NG dhat it 904Kt Wil fioMmbhe 25 conpound

sel ected from nynghaeol - A, nynphaeol -B, and

nynphaeol - C. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1

is a table mherg;;ith-Oﬂhysicochenical properties 2

of Conpound 1 i pl es are sunmari zed.
HO O

OH 0o

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 at least one flavanone
compound selected from nymphaeol-A, nymphaeol-B, and

nymphaeol-C.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a table wherein the physicochemical properties

2
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Fig. 2 is a table wherein the NVR data of Conpound 1

in the Exanples are shown. Fig. 3 is a table wherein

t he physi cochem cal properties 5 of Conpound 2 in the

Exanpl es are sunmarized. Fig. 4 is a table wherein the

NVR data of Conpound 2 in the Exanples are shown.
ofFiCpmpmurst d tiablExamer ed na tdesphyst cosliem cal

properties ., of Compound 3 in the Exanples are .

su 2@d 156 FAPT® Yached mbtae R PRt e hat NeRBERAd 1 in
thef rGemmownd 3-d nshdxanpl es are shown. Fig. 7 is a

tabl e wherein the physicochem cal properties of

Conpdihd ¥4 it a HelBanphese e et senpay s zedchfingcad psoperties

i n, f nd_4_i 15 the
Oﬂa@%%ﬂ%%ﬁ&%&%%@%@%ﬁﬁéw THE
| NVENT .ON Her e radli s , wise fé 115t tleerbiodk n@at a0b £t bempound 2 in

present .inventio will be explained. 20 A flavanone
th@o%%ﬁﬁ‘f?dl%?c@orredi Wy the first embodiment is

5, 7./8'g A'5 tied rahyi X Vatde £ & EEREYL K | 8Y 8BRS .
(| sonynphaeol -B) . whi ch | s represﬂén%ed bgﬂt@ﬁécal properties

ofsGammanel ¥ drmiihe [Examplds 2sr Theufihayanede conpound

has ; | a,npl ecul ar .
o A PS5 o £ T G g 2, 08L 08 Bpouna 3 n
Exaggd e gare3)shdMre. f | avanone conpound is a naturally

occuyr.ri ng, .new conpoun whi ch_has beep isol ated_from ,
an Géi%avk bt 6potd %@elf%np‘;fé%emlmh%ﬂbm.cal properties

o fAIddrqugihdg he il avan aneaieIP9 ufge hasmmar skedct ur al
characteristic simlar to that of eriodictyol, it has

a Cligétarfyligrodiphate tHeselpothe i AR dabs, oft Cpgpound 4 in
tHY Gh&mples 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 C,sH,g0s,

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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in lipophilic properties (or nmenbrane perneabilities)
than 5 eriodictyol. The flavanone conpound has as high
an anti-oxidant action as eriodictyol or
a-tocopherol. In addition, the flavanone conpound has
an antitunor action which inhibits the 10

byridie fleresénn divernees. calllthauph Bt af eASSnEaBERPound has
cell. Furthernore, the flavanone conpound has an

a ST U F Rt cE Ry 2 pHSST oF bgi el EeF | teehbAt (of eriodictyol, it
t@sd L to.r Ve, _ i Led such. as, .
hﬁﬁgnﬁ?éa%?%}éla ﬁ%?%a%t cgﬁ?,ganﬂdg%ﬁaégéd celll‘%’ FE":8%igher

in delatiphy lic pedpetaies i fer spambrine addimeahiltihéet5 than

e{igg@ggﬂgicpnpound has an antim crobial action on
am ﬁ%sltlve bacteria such as Staphyl ococcus aureus,

and spore formng bacteria such as Genus Bacillus. An
antioxi dant _according to the first enbodi ment contains .
20 tHE® 11 GRS cComfReied diaanackivle #Rgrediearigent action

afe @l d: o) sant - C&W&@@&ﬁ%roghedﬁmé 1At "BYe BBy 4 vanone
utilized by adding it to a food an everage producY
carpeurieteas oratdnhi fuhdbidorion owlef tecinkebytsnhhbi t

ter] i on i nl oxjdatio deterjoratjon) of
POA SR Y, Qilfahen, dasisationotly cn.
Fuetlesrmosat | orhof £ fatsnand odhisoutdiendet eni geatbaAniglucing

flavo conponents, the deconposition of a coloring
p%ﬁ%%ﬁ‘?gja% t‘h%ﬂa‘?%%gﬁ‘ o?%% | YACBFOBBF br i RgORAEEeF O EFRMOVE
urddd 4 Mitdg HOOYs Whes el £s ag é@@@e@@gi@$V§E§8§inOQHQE, and an
such as_a health food product, containing the

aggfl | okt Haffeacihbg bkeh e blvlar nhbbe esbat he BD addition, the

£ 14 AYAN00 e SANRGYY Pt ! X 0585549
exert health-enhg#%%ﬁg%t§%?$g€§%6%§%ﬁ %%@gﬁﬁ ofSckan

pamiarice ettt ectd osudloras heparh el dcocti®naunedecr easespore

' t d icit t i pxi dant ti f
A BT I oot cr anbracterb I o) P

proliferation-inhibiting action to breast cancer 35
cel | and, an, i rovenent. in i mune function. T

, , he '
ant i'xi Yam OB MEE HRETRTF 2R By Ak hES T t SBbREATARE contains
thdl COSVEdRS @®mPound as an active ingredient (or an anti-

oxidant component). The antioxidant may be utilized by adding
it to a food and beverage product as a deterioration inhibitor
to effectively inhibit deterioration (mainly, oxidation
deterioration) of various products, such as the oxidation
deterioration of fats and oils, the deterioration of flavor
components, the decomposition of a coloring matter, and the
discoloration of coloring matter. In a living body 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-cholesterol
(LDL) , an proliferation-inhibiting action to breast cancer

cells, and an improvement in immune function. The antioxidant
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quasi -drug. In that case, it serves for whitening
ef fecti veness and aging protection and the |ike for
the skin, the oral cavity and the like. 5 An
antim crobi al agent according to the first enbodi nent
contains the flavanone conpound as an active
maiyndpeeditentizethédy amkimer bbi @abnagentdi snutbkmzedcbyor a
addi ng it t9 fgr exanpl e,., a food %nd bever age
M5PaTNT 1 n TPh&f ka8 SSrhd & G5t i TF EvEY Sigend
e fifeQAUGe He% PrAMEMH Ehd OB FOLE 1 Y- adBec BB L AkEr @R ak e syip,
agent may be utilized bi/' adding it to a
thehamrdc Sitviidal arst whey Ibeeutilized as a
phar maceutical such as a therapeutic drug for
i nfection di seases or an antim crobi al

cherfot kertdpeutiab rehedyent Thecandingctobthk agest BRPodiment
be utili ed%addin%it to 1@ cosnetics,. or a _

CORASI T e (HAT 8PP oun 1 6CkEEp PRECSRPAE. The

adﬂﬂhﬂﬁﬁﬂbﬂéﬂ”é@énﬁ”@é|@tﬁﬁﬂzé@eb&i5§d§b§aﬂt vg?nfggeexample,
00

antimcrobial agent is used by adding it to a f
a ZRP Dbt 5 Prasti RO phar Fac &dtdtc flaseosihs | Teodramd
bR Alas s UG+ the t} 0 %I avg@none . . . .
con‘pg%idp cont ai ned Flﬁﬁékf esée@pfr% uc%%{{Egn feflg}eab?@tjlrblcmblal
agsprh ara yiree, Utk iez e riwyf exddlyg 20t ppon @arphereacstithibal, or may

ref er abl 0 mto .10, 000 pp and in ,
begg{ttelll%u eaq(r3 agsr e‘%/ ﬁqaaoﬁp@a%%u‘bjp%ﬂos‘i?lgoﬁ pprtPeyRBRUERE drug for
infenoendn atisnods tde dh ayanonec eopPaUNdhkfiok88$abBARic remedy.
25 10 pp tim crobial action can not be

THE AT njfalne%erftfecwaﬁodo? Hattbheedryy afdingnét to

coRREEd afd N difa I @rddan 1Rl QHA0 PR it iserves to keep
unecononi cal . An antitunor agent according to the

the Stirentide iRl 30 Eont ai asithe dndvehenéikenpbead. as
an active ingredient, which is mainly utilized as a
pharmaceutical. The dose of the antitunor agent is
det éthimeddhe @ntthiati ¢theb cohcegenat iomoeddthe afiiangnoneto a

T STl e 0 S T T SO0 e LandoBrBgs or a
quersef-etraby,y tie taoric 00 pMovhen tihe £DaceRbhat E6Rpofing
cggggined 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
10 ppm, an antimicrobial action can not be satisfactorily
exerted. On the cohtrary, 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
is mainly utilized as a pharmaceutical. The dose of the
antitumor agent is determined so that the concentration of the
flavanone compound when the flavanone compound acts upon
cancer cells can be preferably 0.1 uM to 100 mM, and more

preferably 10 to 1,000 uM. When the concentration of the
5
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5 flavanone conmpound is less than 0.1 pM the
therapeutic effect is weak. On the contrary, when the
concentration is nore than 100 nM it is
unecononical. 5 The dose of the antitunor agent for an
adult is preferably 0.5 to 10 g, and nore preferably

£1aviamoneg dampiceimnds i 0flddie fHayvananenconpesinthPeipdayic effect
. When the dai|y dose of the flavanone conmpound is |ess
1s; WgRko. 508, thEsCaRtiredier YAED bhe CRRCKEtIIEion 1s more than

1092tivsf aat ard Th R6RIded 2100 the contrary, when the 10
daily dose is nore than 10 g, it is unecononm cal. The

dose of the antitunor agent for a child is preferably

about, haj f Of - that fqr..an adul tént\mfoT%t%rgv%xg%gn:?Qe

UmaQr 4
conpound 1S contalned 1h a C% OOOg and

prpifedudtl | foars examyl ej, arhealdde fadPrasiigt) . to 5 g in terms

cosnmetics or a quasi-drug, those products may be
OL NG Zdd VSO GRIIRINFhIRST eddrt Faseerthsr Sérol iose of the
£ 18080 RbrIRIR] 1iNg 1 de plysiloal caf ¢ £ eﬂ?ﬁ’ﬁ%uﬂ?& action
undesired cells such as a cancerating abnornma cefl.
capheyet e maddurdtadteo i 120 quirartrerteuOncglhe tdemtrary, when the

ncentsat.i o t.he fl.avanone compound therejn
da%ﬁé’? ?r})aﬁ ylsagnéjg{e 1&}‘30n A;ag ‘and” ot e preterabnty - a dose of
thEO ara i30fho XA dgzodt et kevwdrialge i qehteef e @iy dilgut OChalf of

tthe irst 25 enbodi nent contains the flavanone
PeInpSnd ﬁ?g‘lftdod and beverage product nay contain
the antioxidant or antimcrobial agent as nentioned

above. Due to the antioxidant action of the flavanone
conpfTd Chtfinen ane (IRNFBEY drid BevierHird P oduEeed and

bddf R0 &AM RV A0 PERACL 4 By, acdd o S0y gen) SO

in vivo, and thus Is utililzed as a
costErtiss var i drealdthuienhdnceenodfdestsay The utilized as

. ' t he food and b duct .
P la%vcacréo%lc%quetq?gée‘:dtdg%ncere— roeovenacgjfve% ﬁe\e@#eggtgs 2%%) ggomotlng

al SO preven erior 1 on
tHeevenage lprgoidtectt mheotaol tde wedesimgdtconl $ nhadh t & 8ga
caancc:t e! roa i%fg ta enof rlmaavlancoer}Lel .Co%lpﬁ%lfflzndchseo p?:%dtu%te r}.hsarzace
pharmaceutical, the concentration of the flavanone compound
therein is preferably about 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 action 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 health food which exerts
various health-enhancement effects. The flavanone compound in
the food and beverage product also prevents the deterioration
of the food and beverage product due to the deterioration-
inhibiting action of the flavanone compound so as to enhance

the storage stability of the food and beverage product, or

6
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35 the storage stability of the food and beverage
product, or 6 prevents the food and beverage product
fromrotting due to the antimcrobial action of the
fl avanone conmpound so as to enhance the storage
stability of the food and beverage product.

pfﬂﬁﬁﬁﬁéﬂﬁhetf&bdﬂéﬂdtbb&éré@@déﬁ@@uéﬂdngMeEégglng due to the
roduct is 5 stably maintained over a | ong period”of

aqﬁwcwa Anitie o%o%uﬁhamnwe mmoand bevesage
erﬁ{é}%@ttl’% gsg?éfée?m\t/)éa/?é% té%u ? o ahd eggrgge product.

physi ol ogi eS|r suc
Thﬁnﬁﬁﬂnﬂﬂrqpeuqunl&mycmﬁItmmdf@mda@ed bebbra@acbkﬁguct is
cel lul.ar, e span. Thus the fgod and bever age

ST TR G5 14 1 L RS PRaP T nLTBEd i Ent 1avanone
caaidrsd aimigie hesdd han@nbanceseat p ebdest - pgbﬁotggakﬁy its

of, the food and beverage product for an adult
APl ERAb| 3L 0L UG (APl s imPdrbr@l prefeyabl «nyuzdealsed cells

sutH s 1p éﬂé@ﬁl#@%ﬁﬁcﬁla Pnc?efpng&ﬁmgn pg{gsgagely\hreachlng

the daily 1ntake vanone conpound
itshare 0l W5y, life searti oﬂihﬂrsnttlrm:tﬁo@m afnd hﬁeééraa/w%hﬁoduct is

not effecti exerted On t
alcsoontu?talrri‘lgll,Z et t%ke)heoaalr %?C\c{xk‘él)‘/l?% woFet Fh%nh-}@h hepfth-
erifndacanon todct 20 The first enbodi nent has the

fol |l owi ng advant ageous effects. A flavanone conpound
of the first enbodiment is 25

5 7,7%he AniLtd Wdtﬂ%(yféod Gaeraayt iy chguc]: for an adult
onynphaeol represented by the Structura
13(?

& ab et i bnedd above. arsﬂ rm@ret heréfavalpbned.2 to 5 g in

X
PRI A A PRI AR08, A YR sy
intseke faf therﬂawandmﬁ)cmmpaumﬂlﬁﬁti@ms,tm@ﬁludoagga the

f.ood d 30 bever a r od ct and a pharmaceutical. In
AN %nﬁ%? 3G e ?ﬁdﬁﬁb TEHFORM - ORP R | 82X BPRgP®

e foaAOiLNg], v Oearertsedml baan(BﬂéSbbn@ﬁ:%&ty,a WRH it BNty intake
., mul tival ent action. Thus,
is more than 10 g, it 1is uneconomical.

The first embodiment has the following advantageous

effects.

A flavanone compound of the first embodiment is
5,7,3',4"'-tetrahydroxy-5'-C~-geranylflavanone (isonymphaeol-B)
represented by the structural formula 1 mentioned above.
Since the flavanone compound has an antioxidant action, an
antitumor action, an antimicrobial action and the like, it is
used for a wide variety of applications, including a food and
beverage product and a pharmaceutical. 1In 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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the point that the flavanone conpound is utilized as a
raw material for a nmultifunctional health-food as
typified by a 35 propolis product is worthy of note.
Furthernore, the 7 flavanone conpound is used for a
simlar application as the one for eriodictyol, as

fleebhoae fompeancous appld cidrt enSs inEs €1 fpg1 DEFPEEn as the
| i pophilic property than that of eriodictyol is

Ongt Oz &F 1 OSHTEY Ahe ¥ aAXfdnorfes dotipotavel ¢S capl hi el pns
Rr [+ i ionall C
wh8re il %p%lg%eﬁr?ﬂ%?%ﬁ§h¥§aﬁ%§%§$§§$,ﬁ?%%epﬁég 8k driodictyol

_ useq as a heal reis no
ispughbllemedi.t hSiespethet dlavrabniengesipoamadand contained in a
tragscutangfu adm ni stration. An antioxi dant of the
nt"”

PIPPPS e RE G St AT REfE A ¥ HvEORE! Ronpetings @
heBathRg cddirgly-aiidcdizdgntt aGld o @S RFOBRCEhVRith respect to
0

i ngredi ent. Therefore, the antioxidant, when added t
orzlf dogesid Peverhde Prsian e v mdmigsl Heration.
quasi -drug, prevents the deterioration thereof so as
to enhance the storage stability, as well as exerting
a héal entdraccertest! Iheefffigctt aambeahimen i -aghti@ins the
f in Viv n t.he anti.oxi dant, has been orally
LS MR Aty iy e« e cion, Jas an

acantviemicigakicdleragenthetettbecf, i kot emadiRANCONMRAINS dded to
t he fl avanone conpound having a high antimnm crobia

2 F0O RN adIE &P EHAR G ing retimiit L CTHeF ef oweasthérug,
pr3fienfsC ok alet@G8Nrat e IRAded: tO asf0od @t nce the

beverage product, cosnetics or a quasi-drug, prevents
st@ergie Gitatiidn thherdoedd & taxehianted hérlish oemigencement

[ N X VA [ ' g hi sanitar effect.
ef;ftr??%a al’?itcygI’?ndzdcg1 or éar%al%e(f;%g%éé\nl/\%elﬁn {\L%p%n“??‘?ﬁ% ctr%%i Fptigridant
haggéeterhas aiden itrergead anedusinsadmmict €Y edad@sinistered.
cosnetics or a quasi-drug. The antim crobial agent is
also utilized as a pharmaceutical. An antitunor agent

of tAne afnitristi cerdvadi INefercordAitge tier s Blhbh YA contains
compound having a high antitunmor, action, as an active
thﬁngﬁ '

EFIFRRS AR P e Grft it i raniget cexeta s action, as

an active ingredient. Therefore, the antimicrobial agent,
when added to a food and beverage product, cosmetics or a
quasi-drug, prevents deterioration thereof so as to enhance
the storage stability, as well as exerting a high sanitary
effect and a high deodorant effect when the antimicrobial
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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hi gh 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 8
product) of the first enbodi nent contains the
fl avanone conpound havi ng an anti oxi dant action, an
praodtuctunorf aiché ohi ran emmdimhembbtahtaﬁ:hisoahanﬂltahanone
erefore, accordi n% t he food and beverage

c?ﬂ&ﬁﬂﬂﬁTh?%ﬁ%ﬁl%?a?n%hoﬁh a?Bt?%Fh%Es B 8nEREURgEdaction, an
arsdith heves age Productahdsehd 1skPreven  dioas, We % ?éhng to

mul tiple and useful effects in vivo, such as a
thenHerrdnem eeferige anredest agletertpretion and rottenness of

tfgggl C ancer eventlve

t

Hl%fect %ﬁ% @gfnu eous%égeé%sggf l%%%ﬁeYE &8nt 8ft Well as
muﬁtiﬂ&efdm@amaaéulOeﬁﬁavb@nﬂnlﬁlaofogdcanasb@VBéag@h—

roduct is SF n arelatjve smal.l ampunt, a food
Bl age %?%HUC?“M%%E% %?%?%g%ff§?5blPlW?téﬁP}lﬁﬁs

eﬂhﬁﬁbém@wmc@ﬂf§W%t@@dd£t@éh@éﬁpoQVeﬁfngnéfY@cgr are
rottenness reventive action of the flavanone

S EBHPARRP Y 31 BT ¢ Yt bt ailthed ti® Hé?rre‘ien"élftceﬁ trae sEbovanone
5%53&“&“&“ §f$+g§ §£§S§Q$e£§%§3££88ucynls thn a relatively

expl al ned. avanone conpoun accordlng
ﬁwébbnﬂn@mmbdlmeﬁmodZﬂm@dm¢mensgatpt@asttonEosubstamege

stsa% %ﬁltt}i}& frb‘P %%nﬁgg%?l%ﬁﬁ%rrl]ggghgeojche deterloratlon—
pﬁbﬁbﬁt;#b -d et r ahyshoxys 20 r &regel dayhEt ayangnetaRAd £l Svanone
represented b he structural formula 25 2:
‘?{&EE%HA ot S PHALL Y HPHRY RS ar fornmul a C25H2806, a
nmol ecul ar wei ght of 424, and a nelting point (M) of

80 to 9 83C (see Fig. 1) Nynphaeol -B is a naturally
occUteFnabregani & %@ﬁ@ﬁﬂw@ﬂbvmlmﬁnhasfbbbﬁ psebatedinvention

wil OB £ NNy .

A flavanone compound according to the second embodiment
contains at least one substance selected from nymphaeol-Aa,

nymphaeol-B, and nymphaeol-C.

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

geranylflavanone and is represented by the structural formula

Nymphaeol-B has the molecular formula CysHzs06, a

molecular weight of 424, and a melting point (MP) of 80 to
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propolis by the present inventors. Although
nynphaeol -B has a structural characteristic simlar
to that of eriodictyol, it 5 has a C-geranyl group at
the 2'-position. Thus, it is higher in lipophilic
properties (or nmenbrane perneabilities) than

83@C| ddiet yab.. Nyrrphngmphéebs B, 7534, ﬁathetarlalyydfc@%ﬁ-r%

eran Iflav e an S .represen

%, arng‘c aioatt $or rfulw C}qﬁ—f haRof b ?\ghﬁgorl“h@n Okinawa
prpcady ary frarany a RREH2B0G N Bo A5, mal1aaid &y h\ﬁgyr&maé%l B has a

424, and a nmelting point (MP) of 172 to 75C (see
StF-“UgtUSC)a W}ﬁﬂ?e?efcﬂﬁwfﬂsc SHetlralty oeeurefngriodganyol, it

Aat an a

ha%fg;;olls by t pr sgﬁ§qﬁk€g%tJ§§ Iéf?% ﬁgﬁs’v%% is higher
Jjnﬂnmha@mlytlprppennraﬂn(ﬂmﬂmembwaméep&smeabﬁlﬂtﬁaé)tQhan

ghg; f()riodictyol, it 20 has a C-geranyl group at

qﬁb ition. Thus, it is higher in lipophilic
properties (or menbrane perneabilities) t han
erlodlct ol ﬁgnphaeo
mp&*aet%t hyRd r o6 - r(%"—te%rahYQBOxy 6-C-

g%s’ﬁ;el?én%@dﬂ%“ﬁ st TP YRy B fhryerural formula
3:Nynphaeol - C has the nol ecul ar fornul a C30H3606, and a
nol ecul ar wei ght of 492 (see Fig. 74 Nynphaeol-Cis a
5 naturally occurring organic conpo nd, which has been
isolated froman Cki nawa propollg,e 4t heHpr esent
i nventors. Although nynphaeol-@€ q structura
characteristic sjgilarsgto that o( odi ctyol, it has
a 3'"'', 3'''-dinefhyda N gheup 1a 6- position as
at tffe 2' 9%position. 10 Thus,

Nymphaeol-A has the molecular formula CjysH,506, 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 eriodictyol, 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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menbrane perneabilities) than eriodictyol, nynphaeol -
and nynphaeol -B. Any of nynphaeol -A, nynphaeol -B and
nynphaeol -C has as 15 high an antioxi dant action as
eri odi ctyol or a-tocopherol. Furthernore, any of
nynphaeol - A, nynphaeol - B and nynphaeol -C has an
anti tgnor action which inhibits the proliferation of
r cells such as a br@ast cancer cell. The
¥nphaeo| A and
Mat of nynphaeol - B.
dgol - B and nynphaeol - C has
ji.cal cell -death
pve undesired cells such as
| cell, and an aged cel
Har [ife span. I n addition,
1425 antinicrobial action on
G am posi tivedibacoeria such as Staphyl ococcus aureus,
andl spore form ng bacteria such as Genus Bacill us.
Each of nynphaeol - A and nynphaeol - C has an
antinicrobial action on Gramnegative bacteria such as
chi hention
(}an}p S|tlvengg%%éﬁﬁgqg%é§§ﬁg$% orné% gﬁcf%%laanﬂna
mqﬂﬁouﬁanﬂwﬂlqhnxnﬁh4&£ttB&émFB@cdhﬂ emhm@ﬁﬂ&nu -G is a

ns at | east one kind sel ecte ron1ny eol -
o o S5 Ty RTINS SR ot TOET e e Tsolaced

friot aan o;antawaomﬂmmlc@monﬁ[é)pré@@a@nﬁm@éﬂxﬁi@ﬁé MY though
be util |zeq§g%éiadd|n it to a food and beverage

BRRRRE &s o B qfrﬂﬁ%*%%lfl%l%fwm%wo that of

eﬁll'ﬂalbitt dihe idetrard of agion (4med nly;dO,9xi dagi o )
deterléiatlak) of various product%w su%% a§§t droup at the 6

Pasditdat’t if dealer ia aa |Cbm€ejfarf3al soegitl citt sthe ha' -pOSltlon

i AL LRy LIE (RS, O
memmdttagre Herreedl i gl droidyt hath ezl od o f pal, angnfleves BgR and

9% 5&3 §¥ch as a health food, 15 containing the
|0X|dant has been orally |ngested each of

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
cancer cells such as a breast cancer cell. The antitumor
action of each of nymphaeocl-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
(apotosis) in order to remove undesired cells such as a
cancerating abnormal cell, and an aged cell reaching its
cellular life span. In addition, nymphaeol-B has an
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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nynphaeol - A, nynphaeol - B and nynphaeol - C el i m nates

active oxygen so as to exert health-enhancenent

effects such as an enhancenent action for hepatic

function, a decrease in acetal dehyde toxicity, an

anti oxi dant action for lowdensity 20
Es¢POpLoheanc6ho| egh@r he (ABbye-ABntioned Gram-positive

proliferation-inhibiting action to breast cancCer
beetesiaanad afPerpr 69ERERY Pactaniiae function. The

antioxi dant may be utilized by allowng it to be

contained in cosnetics or a quasi-drug. In that case,

it BAeryesiépidahiteocogdehfecdi vesesscand agibd@iment

rotectiog fnd 25 the lige fﬁ% the skin, the ora

CUAVFTYS ad tHRSFi RRE AhndnBPAEEFBHI AF OBgBNTPREES diPng
n{ ﬁﬁ@oﬁegoﬂﬂdeﬁ?ﬂﬁhﬂ@@l—ccggt§hn§c€§vEe§§br% Bent (or an

subst ance sel ected from nynphaeol -A, nynphaeol - B and
apihphraedrnt aamaenaeti ve Theyrastti o idamie By be utilized by

LM £gropja [ L dding_it to, for .

a%@%ﬁg}gg @% %oggggn%h%egé?égésgrgﬁag gtI%Stﬁa963§§éPratlon
inhebivod tndef beveiageypiobilbiti shpreaeestredrbitadn (mainly,
O§9%£%ngh ghe antim crobial agent may be utilized by

AT NGOt At b B BhAF HBL e T cBRIIBRSnBY OCBE LS i FiE8d ags the
oRiphal cRCQstécabrstichnasrarkPEr aRQUbE ¢ sdr def Qet3%ioration of
fL{nfectlon di seases or an antim crobia

FENDt ARPRPREET &/ r BRRdYecapPanet Aati AfcFobalinggaatter, and
HBY4PecHibLhzednb L 981 Smet )i C
tquasi-%rug. Ing?hgfagggggl# égFE%g'toiie%pP{Yﬁ%gs??%Y
vwheeebpar tavidtyndakeveénaaadrroduttkeuchean. aShwhénht Heod,
L g bj ' ed dding it.to,a_ foo
Cgﬁgégggégagﬁép?%gg%¥%§%ygha?%%c§% chF?ﬁéxsﬁBﬁﬁégegr gach of
nypisaedi tf, bhephatal-BoacenhyaphasocdfcnynphaaakeA, active

n haeol - B and n haep| - C contai ned i n these
OBERICES 18 B orer abl §oa0 P pp OPCRBREL REFBCEe such as an
ephighesabhy 45t pEM Ob6r NBEGat 8E1 FhnBPEEN10apREESEERLY ;30

mtq 10,000 ppm and in particularly preferably 50
aggh?%QGEY%%ot%bhFlV%ena?h%nﬁb@é+d%6hcéﬁtpaﬂi6ﬁr low-density

11p8peok el s-tESSe @R B0 (PR , anti gior obkak LORLGAD 5
ﬁ%fﬁbe satisfa%tori?y éxggled. Cg}t%e conf?gbygﬂa%ggtlng
agheon to breast cancer cells, and an improvement in immune

function. The antioxidant may be utilized by allowing it to
be contained in cosmetics or a quasi-drug. In that case, it
serves for whitening effectiveness and aging protection and

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

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

infection diseases or an antimicrobial chemotherapeutic remedy.
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concentration is nmore than 10,000 ppm it is
uneconom cal . 15 An antitunor agent according to the
second enbodi nent contains at | east one substance
sel ected from nynphaeol -A, nynphaeol -B and
nynphaeol -C as an active ingredient, which is mainly
That idritziad @solal Phadgaceuid gabe dJbel dosg B £hEiAG it to
antitunor agent is determned so that the total
CAMderftS 7 oh RS hyPptdeol A thyinpiisol -1 asrFves to keep
£ HY phaeol vife Whem nydphagol aﬁu@ygrma@ﬁé- BigRdciean.
nynphaeol - C act upon cancer cells can be preferagpy
0.1 pMto 100 nM and nore preferably 10 to 1,000 pM
VWhe e fotal .concentratjon thereof is less than 0.1
ot BT i T SRRGTTS B eledE R S Binatdthe’st o

fozahtared Yoewdiedge tptSdud®) €a thedrd®Oe M ckl, | Sosmetics or a
uneconomni cal.. The dose of the antitunor agent for an
QURHRA 19T pried Y UA Y OBCRRBEUDE 1N apEl AvRRhpeelefabhymphacol~
B 2l 1Byt 4k d BIETE 30 of s, ol 3B
nynpﬁgg%f-c per day. wﬁgﬂygﬁgaggéffypg%ggggg b3 p?ggerably 10
PRy igh deot © A maummbeebd 8 bndl hypiphaeol mEres besdl mban

' [ [ can,not be_ ..
péﬁﬁ%%ﬁ%&$2¥?l é%gr e’&g%ﬂggﬁb Coht FAr T GASHIRE LY s
prafreralhian 90 ppmito ik, OUhesomoniwtadn tHee osel afoncentration

n haepl - nynphaeol - B and 35, n haeol -C for a
thc%rq)o i5° pféesfser%@ g@o‘ﬁﬁmha"f"?tjo‘f‘y? APifbragslign can not be
saadd tac el ptet@asdd oners Wast ange: sl ectad f rom
nynphaeol - A, nynphaeol - B and nynphaeol -C i s contai ned
COR A Gl Ghd S BV B phodUed Par bkakpl eneaonomical .
heal th food product), cosnetics or a quasi-drug,
those products may be utilized as products that exert
canc¥t -prievemiveaefiecischyd pronpe i Piget hecond embodiment
ySi ol agi ¢ _ I ired cells.such_as
nggﬁ%g?%t?#gﬁ;ﬁiﬁggﬁglsce?€£g€§ene R BT obhigt ?gmgganl*A’
nypiEramcketh i oal  nyimehddol of ads camceottaéi ONgoédient, which is
nynphaeol - A, nynphaeal -B and n) aeqgl- C thereinis
R EREETE AR S S shaut et L

antitumor agent is determined so that the total concentration

m

of nymphaeol-A, nymphaeol-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
pM. When the total concentration thereof is less than 0.1 uM,

- the therapeutic effect is weak. On the contrary, when it is

more than 100 mM, it is uneconomical.

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

nymphaeol-C for a child is preferably about half of that for
13
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about 10 to 30% A food and beverage product according
to the second 15 enbodi nent contains at | east one
subst ance sel ected from nynphaeol - A, nynphaeol - B and
nynphaeol - C. The food and beverage product nay be
contai ns the antioxidant or antimcrobial agent as

aBedfiibhed above. Due to the antioxidant action of
nynphaeol - A, nynphaeol -B and nynphaeol -C 20 cont ai ned
in the food and beverage product, the food and

beveWhga ptoﬂaestreneveabacbhwe 8%y gef eldn FHOMO ny@dthacol-a,
alth food which exerts

“%%Pﬁ%ﬁglhg FPﬂ n@ﬂﬁﬁﬂ@@ﬂ:ﬁt1éfF€8F§lnﬂ?nﬂﬁaéoﬁQRd and

baysphgeobrBiand nysphagehpte,in 0 d I
produgt gfso preSents thep25 detgggéﬁgtggﬁﬁo Q?E@ %gdd

C%ﬁ@ebé9§rQéeapﬂééaérdQUQrtbhpﬁe products may be utilized as
r n b her eof. .so_ as
pggﬂgégg ? 59 g#%?g ggég ﬁg?gen 1¥Re Fgggtgngy promotlng the

phEﬂE@égelpabdueMQval oﬁreuéet$réhecéQQ@ anghbe¥erag@@ncerating
antim crobial action

roduc ting.due to. the
PREFHEE CEONL" h it i i age BoS STABRFF1gabs the

tbh@lf@@dc@ﬂdr@ey@ﬁagﬁ RyRPHE o1 TRer ﬁ&ﬁﬁbﬁaebfi% qugl 'ny}ﬁphaeol—
of the fopd and beverage product Is Stably maintain

CovRerainohg perfenabivt aheut Nknphadbk, AandymphiaepiceBerably
alfddc Dynphages-C in the food and beverage product

pronotes, by their antitunor actions, the

physi ol ogi cal renoval of 35 undesired cells such as a

cancgr g e n_14 aged ceII eachi ng
its %e?%bﬁ 28] égg%% Hﬁu uc?h@C?SS +8Hd ObE%@réﬁéond
emb@dumentscahsaluslhtzbdaas anbealbbthaed whieBted from
exerts ? % gh heal t h-enhancenent effect. 5 The intake
t

n%ﬁp?%%o RHEPBRGRT g e Br VP8P 15R - adlite feed and

bevetefabbyoQuéb h@ylﬁegcoﬁﬂglﬂgrﬁher§R%E@Qgﬁagt2 ok0
%gln terms_of nynphaeol -A, nynphaeol -

HphaeoPIE paeelayas weehleneddabpyei ntRike of the
aﬁwﬂ@ﬂﬁégﬁtAac6¥8Rh§§°h¥£bﬁ£901”X”DH938hagbiSB'es %ggphaeol -C

0.05 g, the anti oxidan
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
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 actions, the physiological removal of

undesired cells such as a cancerating abnormal cell and an
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10 thereof may not be effectively exerted. On the

contrary, when the daily intake is nore than 10 g, it

i s uneconom cal. The second enbodi nent has the

foll ow ng advant ageous effects. 15 Since any of

nynphaeol - A, nynphaeol - B and nynphaeol -C has an
aqzm:ti@dildamaca?cim@nitamemlmlamliﬁetispanandrr&ms the food and
beq{rgl mcr ob| action wi de vari ety of

appld Cath on umf neY u%ﬁ%% ‘étjfjojoae‘gnﬂs b%v]é?%%hp?%@cwhmh

exadt A ﬁmmrm@&&m+§r@hanéé}n@@*&téﬁﬂéé‘£t each of
nynphaeol - A, nynphaeol -B and nynphaeol -C, which is a
si ngl e conmpound, can sinmultaneously exert a nultiple
and t n u Int_that each_ of
nympha eo%ﬁ/@é}?@ oP%}é%f%o@ %ncri] ]%)T% %‘g%?e Eﬂa?uﬁf' %Pfean adult
i s ree fawalmay e@:@ﬂi forl@ gl dnd unctéopatrbeabih 852feeds g in

as typified 0p0|IS r oduct |s worthy of note.
M h% %%/%p'?é grymph %Jpﬁ%e%n B“érﬂﬁhﬁ?%ﬁﬁeﬁﬁrcday
e uged a4 0Ty ai st Ad ass apphbicad b oon | %&H?hé’@@lf-@r and

eriodictyol, as well as for various i cations
DRSS i o h]ri;hje?S?r i i 01 €5 o3 oplne yaltlhaﬁxtﬁantoﬁctlon
trFéﬂéBjE AP nd S W i € hagol
aeoI}QBn or k?1%/népjlfﬁaeo - Ilj)g %%%%g%(%gdqﬁqn ta& P Upofisy, when

tl“rﬁ icky wki ek ehabs besre cmwrenw opal iy isednasocacmawval .
material for health food products, there is no problem
with respect to oral ingestion and transcutaneous

admTisstyatorod. erdSo ANt | 1oxd Cemd ﬁ%ll@@lﬁ@CQﬂdantageous
qeg(;e‘?fsdl ment contains, as an 15 active ingredi ent at

i one substance sel ected from nynphaeol -
nynphaeol - B and nynphaeol - C, each of which has a high
anti oxi dant action. Therefore, the antioxidant, when
addett 1 @0 dhdERs g mmeObo@n@mdcsymphaeol C has

arfiuasls o idifh REEUAN! Sad N delans orall o0, Lhegegl so as

to enhance the storage st Ity, as we as exerts a
arffelat it e il cegiein, efff eict @l afoand | wiade ngaef éegt of n

aﬁﬂfﬁ%é@?%hgr“ﬁﬁ%&d&%ddamfood and beverage product and a

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 nymphaeocl-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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has been orally ingested or transcutaneously

adm ni stered. 10 An antim crobial agent of the second

enbodi ment contains, as an active ingredient, at

| east one substance sel ected from nynphaeol -A, _

nynphaeol - B and nynphaeol -C, each of which has a high
acdritviar ioraxtedil erdet | on. 1 St efoe esubbeannti seteobiedl from

en_ added t f ood and bev roduct,
ny?‘g)%a Cflc\g]orn%m& Cﬂj]g"s]? *H gnyrﬁ?}é@%ﬂfsg ‘FgFPoPSt fBach has a
hitgrersacfi ol dsnt caceu_rmame Thehrages Stal ldddioBSaet | when
as exerts a high sanitary effect ‘and a hi gh deodor ant
&t° viherP A A ht R F 7 P X agledt , hagsmpeeas or a quasi-

n S q
d“@ﬁ'gwh@é T oIl agont o o 4PE00E: £7: 98,%ad¥dMupee ohe
Sqﬂnﬁgﬁnﬁﬂﬂbx%ﬂtyJVasuWellnHE agent s o& h@elSBeenHancement

redi ent

RN SR L T
hdﬁsyrnﬁwecliraa. andi nyephaedr G r £868u0hn¥bh §D¥ ha&man?Stered.

hi gh antitunor action. Therefore, the antitunor agent

exerts a high curative effect on a cancer, as well as

i s expegtedntOroSxer tacf’erptf eyentjhyes eff Gt ?ﬁllﬂgafﬂggt ntains,

food and beverage product (a beverage or food produ ?
as3@rofa & thiev e elguice driodi rmmtlez@ﬂt adms stbieasteopelected from

n 3 LaeoIeAserl‘)gg&ﬁadeg]f Whl c lﬂ\é o%%e%%t g%‘gﬁt Ecﬁ[‘]bﬁh has a

high arittuhoroacd 1 oact Aon . anlmﬁiéf@bea|tBétbﬁﬁlﬂmérbBQal agent
i ke. Qerefore the food and beverage

WESdded thie adeqcecﬁfcor I% W%??%@?%ﬁneggs%?t%ﬁ% or a

quiaead-canth beyesage: Prosiuct i &t 58l dn af Be 160 Pr sy Rt ey @ﬁhance
well as nmultiple and useful effects in vivo, such

SRR th-dhhakcbneht Wiecds e¥enhtiaaylaly eamet@ryaeffect
ard®etahol dismenhancament s &if et o angd, @ g%fﬁ{%ﬁ&?:\!g{]té%%nt has

effect,” are sinmultaneously exerted.
QﬁnrﬁﬁﬁﬂﬁﬁﬂﬂaWEOQﬁkmwﬁﬁmﬁnﬂSEEB@@ mynp@ametlﬁhluraa quasi-
an®pd ane Benaraeeraduahd s Selid Al Y

anmount beverage P
pharmaceutical.

r

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 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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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 specifically explained by reference to
PE&%@@t@@; x$setati an mﬂltbpbeuadd>u$5fﬁ® @ fgoafs dm vivo,
IS raw mater et hanol was

SN DA RELA o PRI 2 200 . o cLimnol v,

méﬁﬁ%ﬁﬁisﬁ*@ﬂh@ﬁceﬂ@ﬁtS@fﬂét@naﬂasashbhE%Q -l kRAMive effect,
erature overnig and the residual material was

al?%n%’vﬁékﬂ ‘Eﬁ?%%ﬁlym*iw‘a?@on Wigie s utemipenexef asympagseol-A,
nFANLI0L28 o dnAGHoROCPANCE B PBBU" SphOnRORILE D bhuct 15

an et hanol ract erea ter e et
S%&tl@c@ masaSUbﬁbztenalb gobunmh, ehfopdt agtaphkyecunder product

dit b be ere el even
o Bt 42T e 8Bt BT RSkt BRSWRPER oPUCBECRFL bt fibe
déﬁ@ﬁi@ﬂaSDbNEQfév@ﬁtih@ 6@|f@ﬂt@ﬁnéé%tﬂEé$Ent35ec%E%q%n of
Tube glass colum, 5.0 x 45 cmFiller: silica gel,

nefel S}st@ma%%—% apd onvsehoenisC is) eﬁéxén{e obtained.
ethyl acetate =90 :10(350 m) 30(2) hexane : ethyl
acetate =80 20(220 m) (3) hexane : ethyl acetate =70
SO(Q%Uehm§f%ﬂ§,h@&@n@reSQMhyinaeetaoe w601: be( hore

fate =50 :50(200 m) (6)
é%%%%g%?Dg?ﬁ€§p%%%%£%ebgzge %gfiﬁﬁ R §§@?;gﬁexane:
et hyl acetate =30 :70(100 m) 17 (8) hexane : ethyl

= h . et hyl tate =10
?SSE€%G h$$l%§08%qgo£g%uégg> exane ethyl acetate

To 50 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
reduced preésure 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).

Column Tube: glass column, 5.0 x 45 cm
Filler: silica gel, approximately 590 cm®
Elution Solvents:
( hexane : ethyl acetate = 90 : 10 (350 ml)
( hexane : ethyl acetate = 80 : 20 (220 ml)
( hexane : ethyl acetate = 70 : 30 (250 ml)
(
(
(

hexane : ethyl acetate = 50 : 50 (200 ml)

1)

2)

3)

(4) hexane : ethyl acetate = 60 : 40 (1000 ml)
35)

©6) hexane : ethyl acetate = 40 : 60 (100 ml)
7)

hexane : ethyl acetate = 30 : 70 (100 ml)
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(10) ethyl acetate (200 m) (11) nethanol (700 m)
When each of the obtained fractions was anal yzed under
the following HPLC condition 1, it has been confirned
that four main ingredients are contained in the
fraction (referred to as "the fourth fraction") which
waéBel hesdngi t hethylebgetoase 10 29ol:véit (140 5 20

HPLE, CppditLon Lummn; - Pa R& O[%ﬁ 4.6 x 250
m*r)l{' )Sonéhtb: Azl‘t\g;gtleggf\;c\nxﬁg% Z%C'Lg)f 'a(l:geoti Ogljci"gl)), B:
aceloni ethiyé éwetht2%(@boOaedt)yi c acid) Elution

Condi tion; 0-6 in . (gradient elution; A B=80:20 -4
20:<gbﬁ§ m?FBW’@it ?769 %11/ m n Detection: W 280 nm Then,
the fourth fraction was used so as to separate and

purify it under the follow ng HPLC condition 2,
wher'Bbsn @mpovhdilie (9herdinedif1aay) onconpeundalyzed under

LR e R SERRASE Sy Y€ Pl GHrdgimiGog et

fao asain sepeedtenandaparédbythinadden thberfakbkowhngreferred
HPLC candi tion 3, wher eby, Conpound 4 (yield: 20.0 np) .
CqRtS | St B L E COniPh | bnvBI8h EBF Livha L YR PABK tRBDS Lution
sdReAR20(«) 250 nm) Sol vent: water (with 0.1% of TFA) :
acetonitrile (with 0.1%of TFA) = 40 : 60 Fl ow Rate:
9 mM/mn Detection: UV 280 nm 35 18

HPLC Condition 1
Column: 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=80:20 — 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

18
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HPLC Condition 3 Colum: YMC-Pack R&D CODS (20 x 250
mm) Sol vent: water (with 0.1% of TFA) : acetonitrile
(with 0.1%of TFA) = 20 : 80 5 Flow Rate: 9 ml/mn
Detection: UV 280 nm<ldentification of Conpounds 1 to
4> The structure of each of Conpounds 1 to 4 was

19 3sing 1H NVR 13CG-NVR, MS, IR
spect . Ws t Lke. und 1) The
ph?@ﬂ%oc'enica?ﬁ%rg%g¥t?gg épgcﬂhgoﬁnag§bggg shown in
15SBilgent.: Frowathe ESL:tMSOntasufeMERy, :i hoedSnitrile

confirmed that , t ecul.ar _wei ght of Conpound 1 was
424. Fromthe fﬁ?ggpgghFuﬂF LfAnas €0ggedfed t hat

t henewwwagea hydndxyhngroup at 3420 cm1l and a
carbonyl group _at 168.0 cm1l, and the UV spectrum
shOREE L 10Rar a8V e# P8t P® spectrum of flavanone or 20
fl avanol , whereby Conpound 1 was presunmed to have a
fl avanone skeleton. Fromthe integrated val ue of the
' H NVRlspetfigationhefeRbmpenadsofl 28 prot ons was

identjifie i.le fromthe _13C-NWVR spectrum 25

sign% S ﬁgF8¥€B§%r9£d?a§ oﬂFtﬁ@mEEPTd§pécFPuﬁlW@ﬁr@@alyzed by
usehfytH-gngupsiciour, neEhyERNEpEEOVRR, §9VeRBect2um, and the

met hi ne groups and el even quat er nary-carbon atons were
1i%®ntified. Fromthe results mentioned above, the

nol ecul ar formul a of Conpound 1 was presuned to be

C25H2806. Furthernore, fromthe NVR data shown in
Fi g. (§ompenedr hi ng the HSQC spectrum the 1H 1H COSY,

t he ctrum 30_.and the Like, ,
oo EapiPEELE il Be) B SBEEL U GEOCARLALNG b KB snoun 4o
F{&, 71 3' ,Bront etiraBRIT-0xy 12 a Grgeaiamty) 1 Oweheonednfirmed that

O e e A ERBLUIRLERE ST SHPEVPORCoR PAPS4EANpOTRET Fom TR

, "o f
specoand] aioywpbashebtalpaeshdit KHbkbzkrBag RoBRoxy1 group at
33%6eggM'g%%pgtggkb%gillzgggglgq %%53“5%4, 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
13C-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 CosH2806. 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-2'-C-geranylflavanone) 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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35 conpound from propolis has been carried out by this
study for 19 the first tinme. (Conpound 2) The
physi cochem cal properties of Conmpound 2 are shown in
5 Fig. 3. Fromthe ESI-M5 neasurenment, it was
confirmed that the nol ecul ar wei ght of Compound 2 was
thepfirghniime. IR spectrum it was suggested that
there were a hydroxyl group at 3360 cm1 and a
carbonyl group at 1680 cm 1, and the UV spectrum
showe@omp airad a2t eri sti c spect rum of flavanone or 10

fl avanol ,. whereb 2 was presuned to have a

fl av@ﬁ%n%h %k%‘?%%/ ggfo}ﬁf?ﬂ%rFﬁ? gPht EAMRRFHE &f afReshown in
Fidt NVR speet raHs Egﬂ"‘@l@)frhegéﬁfh?&n&{t 281 Prpd ONSoNBSrmed that

confirnmed, while fromthe 13C NWR spectrum 25

the gialacwbi®e whsehvedt EpoRPUAd DEPTS 4pdct rimpmttiheelR
ﬂgg€9%m9r99p§asfgﬁg%gg{gal@Hgthgggg §E3h5 %ngE%QE”%roup at

groups and el even guat ef nary-carbon a
33gentmti edd Er gmrbbaydegurlou,@ reentlicdioedtrabovend thige UV

nol ecul ar, f or nul ound 2 was presuned.to be
S%%%%GSh%??h%rﬁg?EaCtgF ﬁgfﬁes tg‘dfna gegw}\ﬁviaﬁone or
f R @ndl, CORSLER) NJohPeuSX wapegteYihetin€olladl €08Yavanone
t he HI\/BCS ectrum the CD spectrum 20 and the |ike

skehpitind Z el Ghfernee ted svalue of .the 'H-NMR spectrum,
tiHetd hydE Qxy - 5 - %g§f§9¥h§|@¥§n88§E5§H585eQB§geb¥rgﬁethe 3¢

structural fornula nment | oned ove. Thi s conpound
NN ss pec hewn c odposihdnahé ctichadoheerivedn héreth of loe eDEPT

Qged hrﬁ lll 0 thel% 25 (Compound ,
%é\%e ph%/llsl?%%c eh 5%&% gft?%s oF = E8MpsliRd §°gB§’ eight
meﬂthE|@roﬁ@g and EI@ﬁeﬁhQuEﬁérNBrpeasubeHEBtombtwé@%
|£: gﬂ %a ttglﬁe nol ecul ar wei ght (gf Conmpound 3 was
Fo t He IR T meRC ieRed [RRIREE edtihdrolecular
fdfmmEaW@feC@mbddﬁ@XZ|wgéoppeéhme§3gg §€1C2ﬂﬁ9§63 Furthermore,
carbonyl I%roup at 1680 cm1l, and the W
from thé NMR data shown in Flg 4, concerning the HSQC
spectrum, the y-1y COSY, the HMBC spectrum, the CD spectrum,
and the like, Compound 2 was identified as 5,7,3',4'-
tetrahydroxy-5'-C-geranylflavanone represented by the
structural formula (1) mentioned above. This compound was a

new compound which had not been heretofore disclosed in the

literature or the like.

(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, it was suggested that there were a hydroxyl group at
3380 cm™! and a carbonyl group at 1680 cm™?, and the UV
spectrum showed a characteristic spectrum of flavanone or
flavanol, whereby Compound 3 was presumed 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 showed a characteristic spectrum of 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 confirmed, while fromthe 13C 20 NVR spectrum 25
NME g &© 5ABt &2 obse¥vels e ben eheebERT. spEconuthe DEET spectrum,

ISt r t 0 our net hyl en

e o e B e obalf M¥tRYTene groups,

segat eraidriyne ayiorp sataond absverc it dBtar O bBE atoms was
%(e;sults menti on ?1 above, the nolecular 5 formul a of
CoBRdFaifitt 3FRaY E Estfedits BerEionssoabaist Hérggrelecular

£ frkind her VRt sShows iy e 8. + SONSERNLNG t he
spect rum theﬁ?l—l- 1H COSY,Eprt he HMVBC Spect rzuc’m%%tshe %gLS\%ermOre,

fropedrauiMR ghida Hdvwrkein Goimpound Somesri deat £1ie edsS@s

ol,- 1, 1
TPE RO ol ahyaaky - 828 YUPSngPPFETARongfie CP spectrum,
andephes entled, ISonkurte Stwarctideatt { Oredl s (3ympratdboard
ahove. t.hqu the isolation of_ this conmpound from
(SHteJ]r’:?arfcﬁql a“trﬁji%gba’ ’b%ya‘(ﬁg‘r%‘sqﬁrawoﬂaz%n%@ M #RF ggented by
thel exelandidahasheen aldeadnt &nod ethovd he 159l AldiPN ne

, of this conpound frompropolis has been carried out
1spy i QfudyrForcamround stran ternsqd Gonpyupkiedjo Tha (presl)

KulIESAICO GhgImEdlu IR[LRErd J &5, 1 %ng%%ﬁ-g{geggomﬂ igrted,

Fig. 7. Fromthe FAB-MS neasurenen wais™ cont i T e

thiehdts o tatel arplasfc thairs weingdiurof Gomp apinob @l ish 49 2be &R 0Bxrried
h 0. spec it . S ested that there were a
ottyg)r)JoEy}]ZLSgr%ﬁjp&%;%grsm%ﬁsqg%&%et:ar bonyl group at
1640 cm 1, and the UV spectrum showed a

chargcteristjc, spectrumof flavanone or flavanol,
wher F@ﬂﬁdouﬂd 4 was presumed to have a flavanone

skelmeteoph i dreni di e - tviad e Of cdfieo ikt MRire shown in

spectrum 25 the existence of 36 protons was
Figont’ir mEd omwiihee FAPoMSt RE2E3CETRNR /s péc tiagmecrtfe rmed  that
th%é%?l?méy wed W@nﬁfﬁ% S4f qpser sf’% FIAMAE 1

pectrum the existence o i ve net’hyl groups,

spectrum, it was suggested that there were a hydroxyl group at
3400 cm™t 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
guaternary-carbon atoms was confirmed. From the results
mentioned above, the molecular formula of Compound 4 was
presumed to be C3gH3¢0¢. 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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five nethyl ene groups, seven nethyl ene groups, and

thirteen quaternary-carbon atonms was confirnmed. From

the results 30 nentioned above, the nolecular formula

of Conpound 4 was presunmed to be C30H3606.

Furthernore, fromthe NVR data showmn in Fig. 8,
byc ameerstimg thive IHFQErapect (Ammémei died HhIEERY, tAthough the
. HVBC spectrum, the CD spectrum_and the |ike, Conpound
isp OW(ﬂéﬂ%H%%ﬁF%ﬂP hieyr -kernandia nymphaefolia (presl)
KU&)@.TYZ’]& . Aa'rrd Q‘IEIC%W&{ yt’&l '

G T et byl al Ty 15 2%@%e?%%y???%v3%ﬁ%?y reported,
thee grasslaftiean 2f Byh ihecwpandir arof opnepal { 4) haenbeenedarried

b : thgﬂ t Isolatjion of this conmpound from
ouﬁle?%gntﬁag nynp aeﬁogﬁ iﬂa epr%ls]lL%)t pr ('itet zki, and Macar anga
tanarius has been already reported, the isolation of
this _conmpound from propolis has been carried out by

t hi SM& DG S Qs enE freln REQRY BFRNt  of

Contygriys + ' ' t e
o AR Ty At oot RGP actapbY 1 o 4

angy spvlisinethaly sin Gesnawhdeceeelil) amadbysibewas conducted

f | hdd ONn.4 SO t termne.the .
oris et o SR S i 8, SR s P rgne the
cdmgerdeent eorif iofretbitpaind®. ¥ good . Canpauntkshy1d0. Bt thas been
of ..Co und 2, .5 of Conpound 3, apd 9. of
CRSAIHTY T AR S ot OGP naf ef PEPOBRS 2,
130d naver repsdusd 45 ARG Congli 6 f 0ot &ehdM: 2 ¥MCrBa€Kined in
R&D ODS (4.6 x 250 nm) Solvent: A water (with 0.1%
1% o T mrRoht rof Ltifave o1opeiigra) 20
El ution Conditions : 0-50 min (gradient elution;

A: B=65:35 -* 0:100) Flow Rate: 1 ml/mn Detection: W
A80H.Cn ol ikPpPPH 4Radi cal Scavenging Activity Test>

‘Column: YMC-Pack R&D ODS (4.6 x 250 mm)
Solvent: A: water (with 0.1% of TFR),

B: acetonitrile (with 0.1% of TFA)
Elution Conditions

0-50 min (gradient elution; A:B=65:35 - 0:100)
Flow Rate: 1 ml/min
Detection: UV 280 nm

<DPPH Radical Scavenging Activity Test>

DPPH (a,a-diphenyl-B-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 is, each of Compounds 1 to 4 was dissolved in ethanol to

prepare 3 ml of a sample solution having a concentration of 25

" uM. Thereafter, to each of the resultant sample solutions,

0.75 ml of a 0.5 mM DPPH solution (whose solvent was ethanol)

was added and stirred, and reacted in a dark place for one
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DPPH (a, a-di phenyl -p-picryl hydradil) is a purple
stable radical having a maxi nrum absorption at 517 nm
which is converted into col orl ess hydrazi ne by
gai ni ng hydrogen. This color reaction was utilized so
as to determ ne the radical 30 scavenging activity of
heach t6llowpdubdstiiet dedeandnthéohi k€. anThalsdrbaraChit 517 nm.
of Conpounds, 1 to 4 wa glssolv d in ethanol to
O AT RO &S l%fpgagﬁn%? SBPAPPEA halPnd aBHT (butylated
h EORELRt & Blid0A) Ofa250c@ﬁﬁegbfr§§fE?EodEetgeﬁhwgf h%%g so as to
resul tant sanpl e sol utions . H
defot i on %QM@Q%OEQ@W@ﬁtaﬂa@r@@hanbb)a351wa3aad@e@c&m@re to

o) {558, SIS oG ok BEChLOL P2 DMsons

ethﬁnOFuwaﬁemmﬂdeaSIm pbateodbf s€ogpovnddetetdide BHT absorbance
% % ated hyd roxitoluene% a-tocopherol or
FToUt e yo? haS ISR sBras ?BredEPe ftnabarcabsbrdantke
réﬂi@éﬂlQ@a%@n@lﬁgné&@ivpfgc@gyr8ftQaéhtB? ghevVRaterials was
Besi des, instead of the ove sanpl e sol utions,
ctHakRTehads ikedths Botbaviny G@lggl@bldetépmmnéaaﬂ The
Sosprbance o r 0 r edure to. t
“Gbove. Then ?ﬁﬁg ?23?%%|f§%§éﬂ%k nagég i virt yT(9% %?tally’
e@@mrpﬁfvah@eﬂa$®®walsnm@sbleancmbathd #seRggth@alue and

ng. cal cul ati on fornul .. Th O results are
St e F L PR L P L BT B 108 R ohl BB R b sor
val ues shown in Table 1 is the average val ue and
Cstaqﬁgrd de iati n of val ues obtained fromthree runs.
TR LR Bt Pdn fal1 15 (Radical Scavengi ng Acti vity)
[{(%@@9&@En§@a@én rRkdivitpbsorbance of Sanple
Solutlon /(Absorbance of Control)] x 100 Table 1
Radi cal [ Fframt Gaontarrl Act | AlryoSaapteAcfi Sahyle

s&f@t{5€P3F%ﬁﬁté£%a$£°”$fzforgﬁng x 100

Table 1

Sample Radical Scavenging Antioxidant Activity
Activity (%) from DPPH (3) from PB-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 93.00 £ 0.73

Eriodictyol 68.82 £ 1.12 81.47 + 2.48

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

was about the same as that of eriodictyol. Although each of
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Radi cal Scavengi ng Fadi ng Test Activity Test Conpound
155. 350. 4385. 542. 24 Conpound 249. 860. 9678. 071. 79
Compound 364. 000. 5860. 621. 16 Conpound
450. 790. 0880. 060. 29 BHT28.517. 4885. 021. 89
a-tocopherol 58. 871. 2493. 000. 73

Cqmpqmn@$yb163 82d.4284. 47Rnd8n 20aEeoiml hethesubtiscal

t, h larified that each of
SRR 4 vt nakh dRp Grer e AGF caP S8 cavBHgPAGON=L 1Y

stagdiodly T&f&ﬁ&énlhaikéﬁlﬁ%grﬁnﬂadl&@ala%gvérnflﬁ @CFlVlty of

radi cal scaven g activity as that of a-tocophero
Gt ot PreP_un ?5 Cotpdafdd shaadbede alghéSiedabiycahis study

fégaﬁgggfpgsgc{iﬂéty, whi ch was about the same as that
eriodictyol. Although each of 23 Conmpounds 1, 3 and

4 is a known naterlal the radi cal scavenging
actl é therggf h S, Do begn conventional Iy studied.
The $en®? kKAbTYS hi GA-PAdI 2F” scavengi ng activity of

eachg-efator@oeindsll, f3dangud hastheepcgtafbfi sd @Xnolelc acid
this study 5 for the first tine. <R-carotene Fadi ng

pQQﬁﬁéﬁ?ad%ﬁb@%n%smP¥?d¥%%% Byethe aneoxedetion of linoleic
aélﬁuﬂﬁﬂﬁha&'&buﬂféQ%égg’1Mmﬁgga£§tgﬁ8dugﬁg. ﬁeQPme on was

aut'oxi dation of Tinoleic 10 aci wi th
uipl RRedroe ene. t Thilst phrehoeenion &nslomidémtedcsmvasytef each

h t Vi of, each
AR "7 AT LB Re LY ROl N ey a2, 2 m
o2 a‘d20@fm@/rﬁ’_DOsmmoﬁod)ﬂtT@@e@f%@’mﬁercﬂﬁotcﬂf?rm, 0.4 ml of a
solution o

| or of or 0.4 n
1T 81 21 E S {9 o o BroThic dPELS 1 G#1aBoRopng and 3 ml of
a "/ Mmgohutsenuef ok €arpt et dn&hl Or of 0L M WEL R Qkfgdmlxed,

and thereafter the solvent was removed by using a nitrogen gas.
Subsequently, 100 ml of distilled water was added thereto, and
adeqﬁately 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 éo 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 liquid was 20 pM. The
reaction ligquid 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. Furthermore, BHT, o-tocopherol, or

eriodictyol was used in place of Compounds 1 to 4 so as to

- determine the absorbance of the reaction liquid before and

after incubation according 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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and thereafter the solvent was renoved by using a

nitrogen gas. Subsequently, 100 m of distilled water

was added thereto, and adequately stirred to obtain

an enulsion. To 3 m of this enulsion, ethanol was

added to conpletely dissolve the solute 20 in the
sebivepn. wIThercentaénedeaels pfrefampounds ok tt» HaSmine the

SLSTELAES, L, PLOTIOLCHOc Lo PRI 3 SAPLE L oo

atherdanyl eosel sinoNawas robkb¥ad Witlh thize ghove f%ﬁ%h one
wherein the solute had been conpletely dissolved so )

The ?RtpPeparBtadfea¥ityn (B gaifdcpoh @25 eanplterials was
deaet 5084! H9uhd) e zoncentration of each of
g Gy PR B LB B s e S 2mneThe
re®attsoarei gupdnwas TablibaledeatrGBEdf @bof .M NHE@Sentally,

Then _the,absorbance, of _each of the reaction liqu
e%@fo?% VR509F 2UBUE: oR 3AALENe f8altifoR Vierg@ied varlier and
stdreda néubayienivasoB80vdetesnbped iabad Fe oM hree runs.

Furt hernore, BHT, a-tocopherol, or eriodictyol was

used in place of Conmpounds 1 to 4 so as to determ ne

cdhe, phsoshansen@i st he reaction liquid before and
after incubation according to a simlar procedure to

t he (Apbvexhdant ohetdivhey)ln addition, as a control, a

reactlio j QUi r ontrol reactiqgn liquid
mheréTnp%géggﬁgfégy%gé%fuﬁ?%Erﬂgé Eoﬁ%ﬁaﬁga gége)Of Sample
Sqrepbsed) sorasihg Reter stnechhec1ahsqrbgpce of the

reaction |iquid before and after incubation according
to a simlar procedure to the above-nenti oned one.

The mntsixhTante acdt¥bt yn& 1 Af crach 9k b he Rt eLials ., »
wyas 5 cal culated using the follow ng cal culation !
i Late 9k Corkurld hpetbhomatinaTabbgatidescoitbadvalue
raye; s | pehdeptal by, g3 f I wn in_Taple 1
"Ts th%saveéage sartie %ﬁg&bg aﬁ%grgsgggga anogf%5§I58§trOl
Tt tat predl ¥ aend the Bere ubscull@t Cahcuyathenabeorbhacd of the

cdridxiganti det byl Sl Fading.Bate ghacROLigl) &,
dividing the resultant value by 60; and “Fading Rate of Sample
Solution” is the natural logarithm of a value which is
acquired by dividing the absorbance of the sample reaction
liquid before incubation by the absorbance of the sample
reaction liquid after incubation and further by dividing the

resultant value by 60.

From the results as shown in Table 1, it has been

- confirmed that Compound 2 has about the same high antioxidant

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

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

tocopherol, and eriodictyol. Although each of Compounds 1, 3
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Solution)}/(Fading Rate of Control)] x 100 15 It

shoul d be noted that in the calculation fornula 2,

"Fading Rate of Control" is the natural |ogarithmof a

value which is acquired by dividing the absorbance of

the control reaction liquid before incubation by the
aa@sérbanaekcbwhhmatemmhﬂoltheaath@ﬂﬂdﬂﬂﬂjéHﬂﬁ¥1ty thereof

|ncub%tbon and further { 20 dividing the resultant

b

h3al HRTh{8EB: CRRYCAEIANAY LRaBE UG eGarpTBe Sematikeklyi 8igh

ahbeopatighal skegarikhmrot sanvalue ﬁ% G dlsS 1
dividing thg absorgance gf t he sg Oe%Féact|on%1} (fs been
n

chef éf éefnbibabiiensbydyhéoabsbebdncstoft inlke sanpl e
reaction liquid after incubation and further by
dividing the 25 resultant value by 60. Fromthe
resukBseastsfemnernCeabl erd)liife raas obegnnieanfiignedtsts>
t hat as about _the same_hi gh anti oxi dant

Co
actlwp?5p§§eﬁﬁ§tCapcgécﬁe&#SBﬁ¥CFa )oédSheiditurasy if
eetradielyqbr $@BEégﬁkEB§oﬂ?Sth§nﬁsaSQ%Wﬁ g@é?%%éifklon

it has been confirned that any of Conpounds
a¢peelarftgRganrtdrndans addedvichpresnd ahen@ﬂdhmﬁeratlon of

b£@§99“5§§cér éednd éaHa%S g?%ﬁﬁyéggﬁmgggépr 72 short period.

antioxidant activity as th
TMb@ophenomgnandweslodnatyeu sélhboughe&amhn@fthe effect of
npgunds 1, 3.25.a is .a naterlal t he
eg@ |o§| SﬁPbaﬁgqutg %e?@gf 8t°8e§ﬁe proliferation
1mbﬂbﬁﬁﬂbﬁnaE|br§b§dleﬁncgbecé@mﬁrkapﬁythigh flrstdof all,
4

antio ﬁant act|V|t¥ of each of Conpounds 1,
e%%g BE OmpPUPHF; &g By4tHP§ §ﬂ&é§eﬂowlthedﬂmﬁ§hYﬂl@@lfox1de

t8 SEepast (AgaRp1CeLbIRObL] AL ODIHON DU L1 O JEUS nor-s

reast cancer ce are CUft UrEd
w%%?rhﬂP@Pl€§?dl¥m39é§hrH§ﬂélPfhavﬁﬁgwall plate, and estradiol

oS8 SLAESEL 1 BHCRLRETLLAR P00 o 5 900, e
E@@na@eoéuwpbyapdedntedeanhacsmpattmehtoéo that the final
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 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
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 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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Thi s phenonenon was utilized so as to exam ne the
effect of each of Conpounds 1 to 4 and the |ike on
the proliferation inhibition of breast cancer cells.
That is, first of all, each of Conpounds 1 to 4 was

dil_ut wi th dinethyl sulfoxide. .15 to prepare a sanple
BeggP o, CPIBRSATEGY, 38 0g G aasn Pemred fs
prede¢ehatiedd roeaeh Weldy,ofata RAarmelduid alEseBMbhe cells were
_estradiol and the sample solution were added thereto
ingride tedhodis enZy8er £ l81t Weds waklaiderd daghthe medium. The
me SR TRRES PoAh ae 0 A g THE R et 20 tomSiratuze of 37°C
focongentiatrison fofl lowe ds dryplde tsoimitr iony care o o 2oqpde 2

pM or 20 pM After incubation for a predeterm ned

period of time (three or five days), each of the

medira swas dr oF acegotndy a wew MediibRi AN BN LHZYHR] to

solution (Cell counting Kit-8 : Wako) was added to
defREMABR KOG GRS AR CEMBRRO TSI NI thDdf2 thighneaw aBrocedure to
t hBR bR -Akhe RN Al ed & HRdi g i @%fbwbﬂ&{ngtceus

a tenperature of 37C for two hours, the absorbance of
int ke chmedimpaniiers nde arsniguedh tatf iedvay Euenigelrmofre45Camhrol 1 to

.a., refer e ve .l ength of 630 .nm, by .neans
o B o el ar R Rk & SRRy e S was used
tol beitegmdelel §hien agacht beorealdoRtdin) A 4 iddear procedure
conpara?Dmsnt whose i ncubation period is predetermn ned

Lot §hfe 2PPVE TSP L08R %Y REhiarE ddyP Dt hhe uniRiubat i bhving

cetihe ARdedNRSmeRtaeed W quateW fmed UMnh A control 2 to
thereafter, estradiol and a sanple solution were added

whight Re s3gpPrdewhasdibesn asdachedsnagsst iten detsermine the

i d.till fifth day... f onmpar _
2bSRRbaAUR] abcardih e?ioo isé%‘q&r%}d &qreorgréhﬁle% {?chbgeﬂ%ngd%%‘,’e
meat iboed boers aaft éhushéheelnusbser e©f iniocirdqated, lanin each

C_O%nzyfmse%%l lVJvti onuv\%;%qde to the medium The nedium
Was marntai'ned 9 mSicubat or at a tenperature of 37C
5 for two hours, followed by determ ning the

absor bance. .| nstead of %c')rrpo%nds 1 to 4, erjodictyol
was "G€8g1to s assumed that the number of living cells of

Control 1 as quantified after a zero~day incubation period is
1, the relative value of living cells as quantified in each of
the runs mentioned above is shown in Table 2. Incidentally,
each of values shown in Table 2 is the average value and

standard deviation of values obtained from eight wells.
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determ ne the absorbance according to a simlar
procedure to the above-nentioned one, and thus the
nunber of living cells 10 in each conpartnment was
quantified. Furthernore, Control 1 to which neither
%_tr%dl ol nor a sanple had been added was used to

Ta etefni ne the ahsor bance according to a simlar

procedure to the apove- rranéléw@e opgr udnde thugi hfecel1s
nunber of living cpHs—i-n-each-conpartnent—was

quant iSamgd,e whi | e Cont 1Col O2—ctaq/ 15 wif ©dr N®-sappl erliadr 5-days
been added was used| t dngefdartiiore { heIlnalisot bance Incubation

accor di ng to a sim|]ar procedure to theeabode- Period
nentloneo one, and [hus_the nunben—of 17T ving LEIIb T

each oEBﬁﬁér@rrent wast tfanti P 8d. 2@ “Woert O lizs | 3.29 £ 0.08
assuggg the nupber of living|cells of Contjrol 1

as quanﬁ |e5 af t er| a z&T axdayouncubatipor pernisod 7502 = 0.99
(0} md! EtatadieoVal ue of living cells as quantiflied in

each of the T neng i gpe b [ 0 i B,Tabl .
nci dent ML éjewm.. @ QQ'QQ@ g..u “§ yéTWE'O Q‘; Hs f"ﬁ% = 0.60
%ﬂ\féﬁ& Qﬂal ue Zan 25 8t Ahdhr @ Wevil ali-§8 af OvalBuds 7.16 £ 0.36
obt ai ned fIOFQOEI]_ng‘It V\@| @}s +2@ a'gbl e225|3eLFab| \3@Val ueofs + 0. g2
Hving—CetH O O=dpy-After—3—days_Atter—5-
Sanpl el noubdtiomthepb@- 8 o § néfibht Pof Spdr DodBer|i okt 26 + 0.48
CQupbrod 11)00@ Q#2. A50. 483+ 290098 | Canteok: 2. 11 6.01 * 0.25
0'970'043"4%Kfﬁﬁ4U4U 981(¥ & 8g|str§%|grb 15 117 £ 0.50
0.2 pM 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 M 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 1.012 £ 0.12

From the results shown in Table 2, it has been confirmed
that each of Compounds 1 to 4 has the effect of inhibiting the
proliferation 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
cr 4 had been added, a more strongly inhibiting effect on the
proliferation of breast cancer cells (i.e., a cytotoxic effect
upon breast cancer cells) than that of Control 1 was confirmed.
Although each of Compounds 1, 3 and 4 is a known material, the
breast cancer cells proliferation inhibiting action thereof
has not been conventionally studied. The remarkably high
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0. 2pM). 960. 042. 880. 227. 330. 60
Eri odi ct yol 2pMD. 980. 072. 900. 137. 160. 36
20pML. 010. 052. 540. 305. 130. 62
0. 2pMD. 980. 042. 860. 147. 260. 48 Conpound

%%ﬁ&%gz Jg%g Ci% %l’b Compounds 1, 3 and 4 has been

cﬂhﬁﬂﬁM&xB&Qz&#ﬁxQZﬂnﬁiﬁ:ﬁﬁ@.ﬁﬁecbﬂp§unﬂime.
22pMD. 990. 042. 680. 196. 590. 50
20pML. 000. 072. 590. 215. 591. 01

0. 2, 1990 O34 :40. P?CQ@J.\Q% 6 LOMPPUNGE L hano Extract>
32pML. 010. 052. 530. 305. 380.44

20pND.60L OUECBIR @2 B8ID . Mplogical indicator for Gram-

n%%%%%5%%3&98%%%6§7Q§%%9%§¥%%é%%é%”gﬁ%gﬁg (IFO15035) as a

bﬁﬂrd\ﬁ,c%lo mma%ﬂlﬁk&a—%ﬁﬁ?m hjﬁﬁtlé%“ﬁaéghBﬁ\ﬁiiéMus
Table 2 been caonfirmed that each o npounds

cer s a TR BT ree AL AR} npdiAtor foT Spore forming

bRt if LAl iy e fasicCanesfecelids Mdh differe 8§§s such

sonmewhat therebetween. Furthernore, it has been found
ag fdtennpel eftfeacitl 1 8t degph aid @mlhds qoa@UMam separated

ff rﬁhabdfé{&ltj}eatoécplégnqﬁacs cpoé)f éjr e&b%l? % glcfrlld%cator for
é%pen S upon its concentra |on n ~ par
fwrgmawhrcﬂnt@us& m@mwmmt@mm Sandfedr fdoBadere used

been added stran effect _on the
061 i 9 ratqlo%to§ efé}t%‘é%%re% %I%c%‘”ety Qf each of
Cdmficﬁirm@ CL &fd ect Thpen ikl eastrséandenlds! la%) ditmdihaixtract
of Contr ol 1 was confirned. Although each of

£ X SFirgo s ME ST I o IRF P Wotn( 3R] erhal Seehkon brbagtation of
&?&ﬁ{ds@ql L Prpld doratd om 'ﬂiu béﬁﬂaﬂgo?m Xy m&{ggﬁer,

15 has not been conventional ly studi ed. T e renmar
stRingR 128 agRy g acema/m@epﬁr@ao&h@fe:@omﬁwmnqeneratlon of

S 008 BT 1001 S R ALl 88, 50 oo,
10Extoract or 150 ppm. Subsequently, these standard agar media
were subjected to autoclave sterilization so as to prepare
evaluation media, and each of the biological indicators was
inoculated in each of these evaluation media so as to check

out its growth and development. As a result, it has been
confirmed that the higher the concentration of the ethanol
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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5 E.coli (1F03366) as a biological indicator for Gam
negati ve bacteria; Staphylococcus aureus (1F015035) as
a biological indicator for Gampositive bacteri a;
Baci | lus cereus (IF015305T) as a biological indicator
Vi { e.
st o R TR e L EE e e i oator ror
Gratrempidsiizatvieo Ma cered iBac i d ldi B ol ainse separ agedcef ram a
a _deteriorated canned food, as_a bjol ogical indicator

bipdrgitddgil At Yad<F tsrréoroeet%?%%%q.%c%%raac‘aﬁﬁ@dused to
evfa‘l%@t\éepc%éi%%lnﬁ%r%%fﬂ vl upt t&{s é‘é‘{:]h %fr@%ﬁbunds 1 to
activity of each Compounds 1 i rst
4. ofThat ian é@haﬁobfeﬁﬂdacﬁaﬂb ﬁﬁbmqmpqmmdﬁﬂkﬂhqﬂ4(ﬂas

: [ se ct4i on atio S
dl% §§0@1 %?%@1 ’hané#sééﬁ%F %$%ach$§8arg a%ar media
we&balpd@mrmghmhmd;:m vree quirepattecthtwhet ebfh éhd€h of Compounds 1

ncentra | t he extract s adjusted to_be O
B B e s hlin Do m S b pbin S 156 B 20 b,
orSlEBt@S%bhem E¥bsthasatstandaed cagaafRAR KA MWel&iia were
subj ected to autoclave sterilization so as to prepare

SUBJISICHSS &P r?elaﬁoa:l% sderchl 6z a thieobi o ow$ clap prepare
eaaﬁg.a%%%r SRS, Wahed, %ﬁ@%ﬁi % £5F fﬁ(é‘wg{{;% was
ila so as to chec out I'ts growt devel opnen
inAsud atesulitn, dgachhast bderse cordliuateton hetdide mjﬁur the
ancentration of .the et anol 25 extract |s
R EPE T ofgl FATb G i SARE Sl carartaget aEhige bacteria
petrthe @eamagmmahlamnuxﬁaﬁﬁildiSHmnwa§Eﬂbtéfm£ﬁé&lcuMag,results
when the concentratjon of the ethanol extract is 30
TSN RGMT oy 29 S5F A o nore, no bi ol ogi cal
i ndicators were detected fromthe nedia.
Incidentally, it was previously 30 confirnmed that 70%
Taptligaol had al nost no effect upon the gromﬁh and

<Anti m crobi al Aot ijvi 1] EEE (i BoChTEdndS A b & dish)
léo | 'nt%%l%% rgyﬂel | & et efdddtdiv (S earahlBRC3313) 8Bore
aﬁrl I ngi cat gscEOFi & am negatd e <Ractieri g rming
29 St ap Iococcus gureus (Sta.) as [a Hplwgiical Bacteria
i ndi cator for
E.coli S.en Sta. B.ce
Oppm >3000 | >3000 470 13
5ppm | >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
S5ppm | >3000 | >3000 395 17
10ppm >3000 >3000 108 0
Compound 2 | 15ppm | >3000 | >3000 22 0
20ppm | >3000 | >3000 0
50ppm >3000 >3000 0
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Gram positive bacteria; and Bacillus cereus (B. ce) as

a biological indicator for spore form ng bacteria

were used to evaluate the antimcrobial activity of

each of Conpounds 1 to 5 4. That is, first of all,
12$4h ,0of Conpounds 1 to 4 was dissolved in 70%

etfhanol . and thereafter standard agar nmedia were
prepared wherei n tHe cuneeetr atfi @racmferdachcnfu/petri dish)
Compounds 1 to 4 v usteq .to be O 5 ppm
FemceTs iepmom @ fopm %rag{ VeSu s%%%%n%nlvy tlhes §gpore
t d§@@p&§ar medi 4 were su j ectied g Sl due LOTMing
stan > fé Bq$ter1a
sterilization so agtoe pmmrL mlilgua
each of the biol ogi CBI ChAili caboes iStecul atdd i nB.ce
ach of ptptgnese eval Jat i medi ftler th I ncubati on
Sf em,.? ot the bacter'r:j‘l.jn t %uzrrl"ﬁc. of tgcc)Zwuw..a 183
per a petr| dPBRM(QFU petri| disi was detZ ni ned. The 4
results 1b aogpﬁhcwn i1n Tabl egm’% and 4, Jabl e 3 0
Bacteria (EFYpetrr—drst)Concentrat+an—of
Caggrﬁlﬁggat ZB@DQm So&r San act eri apdsi ti vd 0
form ng BaCt eoppRadt erica E.[col1i43 enSta. B. ge 0
Qopnr3000>B0P04 7013 4412
| oppn=3000 30ABERG FWHEK n3000>380000 0
20ppn>3000-308001 EOpprﬁ>300|O>3ZOIH)OO 26 16
5ppn3000>809P33RT Y 10pPpM+300053P00I080 0
Compound 4 15ppm 9 225 10 0
20ppm 6 132 0
50ppm 0 65 0

it has been found

the

From the results as shown in Table 3,
that the higher the concentration of Compound 1 or 2 is,
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. In addition, from this result it can be found
that when Compound 1 or 2 as an antimicrobial ingredient is
contained in a food and beverage product, a pharmaceutical,
cosmetics or a quasi-drug, the concentration of Compound 1 or
2 in these products is preferably 10 ppm or more, and more
preferably 15 ppm or more.

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

that each of Compounds 3 and 4 has an antimicrobial activity

to any of the biological indicators,

high antimicrobial activity to E.

Furthermore,

coli,

and in particular has a

Sta.

and B.

Ce.

from these results it can be also found that when
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Compound 215ppn>3000>3000220 20ppn>3000>300000
50ppn>3000>300000 30 Table 4 Nunber of Bacteria

(CFU petri dish) Concentration of G amnegative G am
Spor e Sanpl eBacteriapositive form ng Bacteri aBacteria

cof O 5508 B SPBE ORS00 s 10 <

£ o & prid) 4300 Haper 62492646, 10pphetRaéeuCanpayndosmetics or a
415p n922§ﬁ90 2q§?n613210 SOggn06500 Frog1the results

QUL TaBHPECRNLTREHAR BeehOMBAHAY thaft these products

is heher-Lhe, com ﬁ%réi'ﬁﬁrgf QQHDHHBQ ér@@e%ab%y ﬁ@eﬁém or
nmore strongly t'he growth and devel opnent of eacCh

moxg amBasdsias v & tsacttérd wf armb whot el ¥ ora nge bakser fauné that
ndf VA DULL 1 el BRsabet LR BBk Hinea on
a ﬁmntemmdabemasa@é Koogoond 2 pbasemaketitleaéff ecksmepdrs or a
qua81 é@&g@k%hgdcggggégggglon f6882p8&n§'4 in these products
is preferably 10 ppm or more, and more preferably 50 ppm or
more. Be noted that it was previously confirmed that 70%
ethanol had little effect upon the growth and development of

each of the biological indicators.
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10 coli and S. en. In addition, fromthis result it
can be found that when Conpound 1 or 2 as an
antimcrobial ingredient is contained in a food and
beverage product, a pharmaceutical, cosnetics or a
quasi -drug, the concentration of Conmpound 1 or 2 in
t hese products is preferabl ygp.A@Mgpm or nore, and nore
15 preferably 15 ppmor nore. Fromthe results as
shown in Table 4, it has been found that each of
1 Compountsyanend 4ohpsual éHEkHbgéggbgh_Qﬁtkﬁbkytpgocompound
~any of the biological indicators, and in particular
lhaserredonheghbanthei stobrahradt feirtnpleo E. coli, Sta.
and B. ce. Furtherngre, fromthese results it can be
al so found that wherj 31 Compound 3 as an anti m crobi al
ingredient is contaiped igya food and beverage
product, a pharna¢é cosnetics or a quasi-drug,
nd 3 in these products is
eferably 15 ppm
T\ can be al so
Jn Conpound 4 as!an antim
$ contained in a food and beverage
a pharmaceutical, cosnetics or a quasi-drug,
bnt r@tion of Conmpound 4 in these products is
preferably 10 ppmor nore, and nore preferably 50 ppm
or 10 nore. Be noted that it was previously confirned

2t hatArfOdnt o haaght hadatbttbei ebhegl HBARAtRAengr QMR avanone
and devel opnent of each of the biological indicators.

COBP RN MECIOTALRY abaneh@i®okpound characterized in
that the conpound is represented by the structura
formula: OH HO5 2. An antioxidant characterized by
3Cont%@n@m@i@@¢rgbh@bn@gent characterized by containing a

flavanone compound according to claim 1.

r obi al

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 pPpm

or 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
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compound according to claim1. 10 3. An antimcrobia
agent characterized by containing a flavanone
compound according to claim1. 4. An antitunor agent
characterized by containing a flavanone conpound
according to claim1. 15 5. A food and beverage

Cenpouct zhaendiegi zedcbyimontai ning a flavanone
compound according to claim1. 6. The food and
beverage product according to claimb5, 20

dcharmcyess zedrig thatatbercengenyr abheaidfinly"@ fiavanone
fl avangne conpound contained in the food and beverage

0
CYPRURE FSCBHIHpEh BP FbREM ¥. The food and bever age

product according to claim5, 25 characterized in

that the concentration of the flavanone conpound
1@ontAi pearnacehel fabdchadabeweiagd pyoduatai®idbd BPMlavanone

0 m,. 8. cosneti¢c characterized by

C%@% a?%i%%ggr?f%%aﬁ%n% %émcgnpound according to claim

1. 9. A quasi-drug characterized by containing a

| avanone , coppound according to claim1. 5 10. A

1%har%%c%%?+%%}d%%%r%Q%E@?E%HlE?dcbﬁtQpﬁﬁﬁ@nénglaVaﬁ@aet one

£ THOPRRRE @@@ﬁéﬁﬁﬂgséPeéﬁé&n%ﬁomﬂégg@ﬂaggﬁL%gi9?§%hae 4-B and

characteri zed by containing at one ano
ny¥eppRe@d-Gel ect ed from nynphaeol - A, nynphaeol -B and
nynphaeol -C. 12. An antim crobial agent characterized
by containing at |east one flavanone conpound
13el et eant o nyiphbeayedt dbhanyopbacekdBbgndontaining at
14 g$haeolgg. 13. An_antit unor ﬂ%ent characterized by
CONT ar AT ng- Al 2 P8t COBRARVEY a¥ahBRESE ofhBlinBYERhaepédA,
n Frising ey Ipik aeed - Aymplyapbaeo| - B

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

and nymphaeol-C.

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

nymphaeol-B and nymphaeol-C.

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

Oor more.

16. 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

to 10,000 ppm.

17. A cosmetic characterized by containing at least one
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and nynphaeol -C. 20 14. A food and beverage product
characterized by containing at |east one flavanone
compound sel ected from nynphaeol -A, nynphaeol -B and
nynphaeol -C. 25 15. The food and beverage product
according to claim 14, characterized in that the
fleomeems atdmprwid tdel dd adininen cpmpbaadl eant aymedaied1-B and
he food and beverage product is 30 ppmor nore. 30
nﬂﬂé%aﬁQQ'ﬁgod and beverage product according to claim
14 characterized in that the concentration of the
fl avanone . conpound contained in the food and beverage
1851 odu@uass 3 YhrRhar aek ooz e vy 36onvainingsatt least one
I r'&%ﬁ% talan I 34 f| avanane
f%ﬁﬁ%ﬁfﬁﬁ‘ée|eé?§%q$$%%5%§ﬁ%%aé%|52@5%§§§%a§0|?ﬁmEﬁSGOl‘B and
nympipteadolG.C. 18. A quasi-drug characteri zed by
containing at | east one 5 flavanone conpound sel ect ed
from nynphaeol - A, nynphaeol -B and nynphaeol-C. 19. A

1 hammatediinoad utchad B CdIel f Z&tk by £QNb Ri BbRPa 8h1h6§38E least one
one flavanone conpound sel ected from nynphaeol A,

£ LRy RRRaS0 I SR I R A thebt . ngBphaedl-A, nymphaeol-B and
nymphaeol-C.
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