0 SKIN VWH TENI NG COVPCSI TI ON FOR ORAL ADM NI STRATION 5 Field of the

I nvention The present invention relates to a skin whitening conposition
suitable for oral adm nistration such as in foods and beverages. In
addition, the present invention relates to a skin whitener for oral
adntnlstratlon 10 containing said conp05ft|on and to its use gagiground
Art white skin has conventionally been recogni zed as béaﬂﬁtéuk and
cosnetics for skin whitening have 15 been proposed that contain

subst ances having tyrosinase inhibitory activity, exanples of which
include hydroquinone and its derivatives (for exanple, arbutin), kojic
acid and its derlvatlves ascorbi ¢ aC|d. £8% p i B0
conpounds and V3 T MEPYNTI IS et & purpose of
preventing or treatlng nDspatches and freckles to obtain white skin. In
addition, extracts of i%racantha fortuneana and pyracantha angusutifolia
have t9roalﬁﬁﬁ%qrﬂﬁtﬁﬁ APV ty, and are known to be cosnmetic
conposi tions for P& skidseri tmm@M|r@1@@%lﬂ%rﬁ Fidh Wiht Y
effects (Japanese Patent £GH Saisn ddei eaham been a
gr owi ng awar<ERe 1 iy L353'5’\%‘e tfg&éﬁ(%rnam% eni fnggﬁﬁ/and in addition to
those usi ngganyentd ijtemags‘%me-tl & advbirel s WHR I HE & MEEE 9D to
provi de skin | ten & s ,—}'L%&r?%f@e%léﬂ’ e ieestathiafiddyatsitah as in
foods and b However, 1t is unclear as to whether substances
convenolon&dqnu&xningtsﬂadtQMWRQﬁﬁWkP%d§H%ﬁFb§Jﬁa¢55 ef fects equi val ent
to cosnetics even when ingested 35 orally, and the only substances that
are known to have skin whitening effects when ingested orally are
vitanmin C prapwaish®Hnd thiol conpounds. Moreover, since these 2
subst ances have pohlers thad especinticorstiahi [hagn arn%FO‘iéFb]sﬁcbtéiﬁ/i ty,

they are not consjdered to denpnstrat.e gaﬁﬁJﬁggéh Dised osure of
the inventi &?aﬁfe‘rfétlorsg‘”t'héariqﬁfenstmgﬁtgmo Eeastbresent | nvlerﬁ%l on

15 been proposed that contain substances having tyrosinase

lnhlbltory activity, examples of which include
hydroguinone and its derivatives (for example, arbutin),
kojic acid and its derivatives, ascorbic acid and its

derivatives, thiol compounds and various animal and plant

20 extracts, for the purpose of preventing or treating
mospatches and freckles to obtain white skin.
In addition, extracts of pyracantha fortuneana and

Pyracanﬁha angusutifolia have tyrosinase inhibitory
and are known to be cosmetic compositions for

activity,
25 skin whitening having excellent skin whitening effects
| (Japanese Patent No. 2749218). _
In recent years, there has been a growing awareness
and in addition to those
e has come to be a need

with respect to skin whitening,
using conventional cosmetics, ther
30 to provide skin whiteners that can easily be ingested

orally such as in foods and beverages.

However, it is unclear as to whether substances

conventionally used in skin whitening cosmetics have
effects equivalent to cosmetics even when ingested

35 orally, and the only substances that are known to have

skin whitening effects when ingested orally are vitamin C

preparations and thiol compounds. Moreover, since these



set out to provide a skin whitening conposition that is effective and
safe in oral adm nistration under these circunstances. 10 As a result of
conducti ng earnest research on plants that denonstrate skin whitening
effects in oral admnistration anong those which have, a QLgtg%% of
di etary consunption in consideration of,safety, plants: 6f2it:h&"genus Rose
Pyracantha were found to be effective. iS More specifically, extracts in
wat er, ethanol or their mxture of the fruit o r - orLuneana
and Pyracanthasangussit héoi prakl¢he @éhﬂsrﬁﬁgﬁﬁgaggPigggggfﬁgté&gre f ound
to denonstrate skin whjtepj egts tonotatreddndnierPAETFHATEL her eby
|l eading to © ﬁ%f% %B%@%f ?hggzgiiresent i nvention. Furthernore, although
it is clearatbatatheetf¢sta- difference in efficacy according to
differences in the admnistration form between applying directly to the
skin in the formof a cosnetic ang.so forth of a substance 25 having
ski n \ihi t enPhge &p$eEesOL ahli® of AY*RUAFHi stration in the formof a food or
beverage, the fok}wpg, 8 ovhdesnaenbokef oflesbei preeR bf *PREP “APFf er ence.
Cosnetics are applied directly to,the i f asgposandohhehnnj dsity of
cosnetic in@ﬁédP@ﬁt%OrEﬁﬁVhé%nat%53938ﬁgtﬁﬁ$ggrfacg and ,demppsirate a
function inperentite the seseeincowkihsdtiniphffihg™t HEB“physi6rogi cal
function of the skin. on the other hand, in the case of oral
adni ni st rat FoRCVESE@BSFance having skin whitenin eff 8% n 33 bikstsis
di ssalgved in theAbuhceesthSidé'@ﬁ@dﬂ?ﬁéggi9@rPF3gtxan§ ﬁgn absor bed from
the stomach _or spal | _j t] SHbstangesedbsotbednf pomlt he snal

Rhy Bnear RES) Pher i

intestine nh ‘the liver fromthe po ehhcrAgyt penter the
veins and fedmbihysaratyenatm9agi biissgi ¥ %cﬁnﬁ%ﬁ% %0535 byyc?rculatigg
t hen

t hr oughout ?Qg;%ggycﬁﬁgéﬁ?ﬁ§gﬁiﬂg thnoidarathenhear 62 £ @k¥r ePHABY S af
0 s 0

taken up in e ce ach ti e U$ouhll t8& bBCkeédecasveo
whet her subsh&neesuFhBES2GERE 5n§ﬁgnwgg§ne?ch de nstrghgi?inilar
effeqts as yepanBhbiesrioaolal adhiacssr ani vatas - wekPanPn Pact . “alt hough

arbutin andm?igggeigfagkg ?9¥§t of pPyracantha fortuneana and
Pyracantha anqusutifolia as the genus Rosaceae Pyracantha
were found to demonstrate skin whitening effects in oral

thereby leading to completion of the

administration,
20 present invention.

Furthermore, although it is ¢
y according to differences in the

jear that there is a

difference in efficac

administration form between applying directly to the skin

in the form of a cosmetic and so forth of a substance

25 havirg skin whitening effects, and oral administration in

the form of a food or beverage, the following provides a

brief description of that difference.
Cosmetics are applied directly to the skin surface,

and the majority of cosmetic ingredients remain on the

30 skin surface and demonstrate a function inherent to the

cosmetic without impairing the physiological function of

the skin.
Oon the other hand, in the case of oral

adminietration, a substance having skin whitening effects

35 first is dissolved in the juices inside the digestive

d then absofbed from the stomach or small
Substances absorbed from the small intestine

tract an

intestine.



10 tyrosinase inhibitory activity, and have been used in the past as
cosnetics having excellent skin whitening effects, since their skin
whitening effects are lowin oral admnistration, there is clearly a
difference by those effects between oral adnlnlstratlon and QQWJS
cosnetics. in addition, in the present knvention as well it Méas found
that a fraction of Pyracantha fortuneana having potent tyr03|nase
inhibitory activity in vitro, has a n niBgnachivkt ynhyroral
adnln|stratm@hﬂth?P%eéotE%n§éY§ém§ gm ?Egc ?@%E%aV|n ameak %%r Qase
inhibitory getiyigy éﬂdvfiﬂaldgnansnvateé gﬁrhcmﬁuﬁén?ﬁg*ac Vi ?g

oral admnistration, thereby |eadi C ekkenro dEBEngpmesengh

i nvention. 2% Eh%%ﬂ?ﬁ%h?gfggr?ﬁ?gogg £gﬁt9?ﬁg Invent? n B % known
by its Chinggg pedr€i nehaagetasy érSekh?ésﬁﬁ enonPQPgea %a For uheana,
known by its Chinese nane as "Kakyoku", used in the present invention
is kndwn to®halettFFB8ts that keep the spl een gealt y.20d.30 cure
indigestion. in addstion, lena@éﬂ@ﬁaaénﬁﬁsHPFF Pta"""&-8"shrub of Chi nese
origin the same gg E¥ ﬁgaﬂhh@gsRQER@Qeaannamdams asedlin $A5&A tAs @§ar den
veget ati on. *AFt i e solvent extracts ofaghggg 1plants are wused in

t he presentcoamenucenlnlﬁr?é ﬁ#@?@ﬂﬁﬁré £8"uée the solvent extracts
of the fruits of ; hhgggtplgmgﬁou@hthﬁbghlhhené aseonbipafridular e
restrictions on { sof vent used durij.n c gheactised iingredi ent
fromi0 4 thesesprafesiprobriByY- PF%%glgy %&gn%bga whi ch .acti ve

i ngredi ent ggsgfggcgbgﬁbylesthauueg emeﬁéﬂeﬂﬁeﬁﬁéﬁowhléﬁﬁéﬁgl or ot her

| ower al coh or their ture e peberabley, aged lom terms of
safety, matgﬁfeggﬁanapncgn%ﬁ ?% Sx3hewnysed i

el'r mxture_is ysed f rably. in
the case ofo@g&f@amtngsexemaonhonhﬁyemaﬁeP ea&ﬁ?h@ugﬁfmﬁggs %t% or mal
tenperature can be pueher abhentietuse ibat andt ém, for exanpl e
hot wat er aneé 6 E& s bgth%ﬁ?lon in the case of using an organic 10
sol very suchoasetmgthanol or ethanol, extraction may be perforned at
nor mal tenperatu&g digggchtaacth@npﬁayehe ipeehorimad agt W& ilenpér at ure
o

ator below;égh%ound thatpgl¥ractlon of pyracantha fortuneana having

yrosinase inhibitory activity in vitro has weak
, while

potent t
skin whitening activity by oral administration

20 conversely, a fraction having weak tyrosinase inhibitory

onstrates skin whitening activity in

activity in vitro dem
thereby leading to completion of the

oral administration,

present invention.

25 Embodiment for Carrying Out the Invention
The fruit, known by its Chinese medicine name as
of pyracantiha fortuneana, known by its

“Sekiyoshi", ' ‘
in the present invention

Chinese name as "Kakyoku", used
fects that keep the spleen healthy and

T addition, pyracantha angusutifolia
cantha

;e known to have ef

30 cure indigestion.
is a shrub of Chinese origin the same as Pyra
garden vegetation.

fortuneana, and is used in Japan as
Although the solvent extracts of these plants are

esent invention, it is preferable to use

used in the pr

35 +he solvent extracts of the fruits of these plants.
Although there are no particular restrictions

of active ingredient from

on the

solvent used during extraction



of said organic solvent. In addition, in the case of wusing a m xture of
an organi c solvent such as nethanol or 15 ethanol and water, extraction
may be perforned either at nornal tenperature or hot extraction |ess
than boiling point of said solvent. In addition, the extract.can, be used
after purifying by a neans such as concentration, |iqui‘de 45uid*20

di stribution or adsorption chromatography in order to blend active

ingredient at a high concentration. For _ ex , st hetd o agdsor bent
such as an dhersat ird 2 rSyntifétii€ egusdr bent® 15 alencpésqet rl%ne-di Vi nyl benzene can

be used as ads hent. i1 the cease «fy perfratary, adsioript it 201

chr omat ogr ap on an extract of the .pres i d 0N At shRecid4€

exanpl e of &t harératdic Cst;;‘rﬁrheltq“@ra(fslé:rcbeoﬁtrg'i s&vgﬁai on HP- 20 (trade nane,
M tsubishi Kasei JfQea¥e)ably\breenyem o i sore THRs e {0 At HareE SN Slubi shi
Kasei Kogyo), Anberlite XADZ2 an rﬁyg%éygﬂq . Rohm and 30 Hass)
and so®f or t Wicdh Sis §igE- iised t%eggg\%)bné%i c synt h,(sa}fti Qfﬁ adsorbent is not
linmted to these.rd nHehe aoas e fofpeurdiargt D hi O 1S PPN iRY " i'eferable to
apply the extract to a.c fild8d Middetdisre adaorzentsednd usies t he
l'iquid that W%WW@%%?%E%?I¥%e 35 coﬁ%%n and t elﬁ%%négggﬁjggugdpn IS
obt ai ned by prashimgple He cslaum®tnitatSiat °F IFFHEITi'on; T the case of

el uting usi riq)'()aar& or gaNi G 5! vent .id hend ranid arf canioe an Sryyed that is
obt ai ned by el'uti’ng 'w tah a, for ex(gTrrpI e, 5@ o 89%%%&% @t@@ol or
et hanpd sol wdlorersf saafi xasume g or gini T '§6lVent and wat er. The skin

whi t eni ng C%%(}%xtﬂém foranall & adnmstratonrhadf eHe FHesThtM"Pht i on
obtained in‘this manner is a Cogﬁ§5iti(!‘Jf”bé¥ QMY St 2 iggidthat is
effective farexfhazmadt iadn ort TR Tem® 6t mospat ches, and  frec |es, etc.
and has exceld entiskiryahid eniingref f ectrs.add¥tiqh b itifestdF & is in

the formof tablets, .capsul es Al &5 ind ngest eds byetiaendl ngr i nto
a food or BEAEThde Buth s charjlagly,c&c(%

ewy candy or_ a bever o her e
are nosrest rdwtdrans oml ivakdor MXNGREEIRT i Lf t%%ié%%%agg%d?uﬁkdo?ag ly
anount i ngensérgndalofté&gﬂegg\;&ctoﬂjm ik it e i@s drds g et o 1ing

point of said solvent. -
In addition, the extract can be used after purifying

by a means such as concentration, liguid-liquid

20 distribution or adsorption chromatography in order to

blend active ingredient at a high concentration. For

i matic
example, a synthetic adsorbent such as an aro

synthetic adsorbent like styrene-divinylbenzene can be
used as adsorbent in the case of performing adsorption

25 chromatography on an extract of the present invention. A

specific example of an aromatic synthetic adsorbent is
Diaion HP-20 (trade name, Mitsubishi Kasel Rogyo).

Moreover, Diaion HP-21 (trade name, Mitsubishi Kasel

Kogyo), Amberlite XAD2 and XAD4 (trade names, Rohm and

30 Hass) and so forth can also be used, the aromatic

synthetic adsorbent is not limited to these.

In the case of using Diaion HpP-20, it is preferable
to apply the extract to a column filled with this
adsorbent, and use the liquid that has flown through the

35 column and the resulting fraction is obtained by washing

the column with water. In addition, in the case of

eluting using an organic solvent, the fraction can be



15 varies according to age, state of health, body weight and so forth,
it is desirable to ingest 0.01-20.0 g, and preferably 0.1-10.0 g, in
terms of the amobunt of the solid conponent of the crude extract. 20
Exanpl es Al though the follow ng provides a nore detailed explanation of
the present invention through its exanples, the scopejaf [#He Zpiesent
invention is not |limted to these exanples only. 25 Examle 1 Hot Water
Extract of P scan ha fortuneana FEruit 5. : he fdii @t afpliet, ab
Pyracant ha fertunéatialswadtemers&d F%Ugéggigég%h%t_mater a]t%rlltrELQlOCﬁ‘,u
filtered afieroRoiliRguEOrCS HhouNs oioklkdwae 1oy of It L4t Pon “ulder 36
reduced pressure of 'the resultin% %EE%qqt to obtain a crude extract
(1.33 g as o6l PaPANELafPrae2 WAL Sr "Ethanol M xture Extract of Pyracantha
fortuneana Fruit 150Q%d nofshtihe ndriged ofpgise tafn P&c&ﬁ?ﬁa fg;punggna 35
was filtered after inmmersing far i A nR@nAdicof obtBOYedadiedis S
ethandl sol GEMGRESFRSREY 83 Fgﬁt g%?%ﬁtugSer reduced . RLessWag Qfs the
resul ting exkhaelr te abtamposiddigde IOt P& @f@@§lg as SO|I§). Exanpl e 3
rot Water EXtract .ot okaganla . ;dfgusutdbalina ofr uit T®SPE LG e W dri ed
fruit of P Faé&htHd % “dnglsutifolia wa i nrersed i 50 i Pfe fratcaat er at
90C, filteredcafiesr, koicl-i BGF G253 GG 81 IPowed by Tiltration ﬁugnder
reduced pr ez&urcgnofb t e JesWd iaRg iextimachet dcait sifn takletfde SRAT &S
(1.21 g as salid). am’ e 4 Hot gf ertgékgg% Fract ionsdgf 2 racant ha
10 f org uneama Brwint: L& scOddé "&aStEEt "8t Pt acant ha f ort uneana fr.ui

obt ai ned acgQx, %8%%61 Qe etchodiyf dbeanplca@ntly( 810§ FXEX 38 i &) Was

di ssol ved i 6 of water, .and ?ﬂ}%ﬁlikQQQQﬁﬁhonto a Di ai on HP-20
colum (3 cmﬁﬁ¥Qﬁ%ﬂﬁ%%¥rF5ff%é%ﬁﬂn t =80 m%, the col was washed
with 800 m of wai erddifdldmwianig heldhe dtiieoRor 1 1964 'thﬁmé)qﬁ%at. passed

t hrough the colum an t%% hing andd i radd qireseder imvedudad:

ressure, t H@FEELR (g Pitodict was freeze-dri.e .
’ 15 varies accéiging to age, state éy hé%ith, pody weight and
so forth, it is desirable to ingest 0.01-20.0 g, and

preferably 0.1-10.0 g, in terms of the amount of the

solid component of the crude extract.

20 Examples

Although the foll ;
on of the present invention through its

owing provides a more detailed

explanati

' invention is not
examples, the scope of the present 1n

limited to these examples only.
Hot Water Extract of Pyracantha

25 Example 1

fortuneana Fruit
5.00 g of the dried fruit of Pyracant

was immersed in 50 ml of hot water at 90°C, filtered
after boiling for 3 hours followed by filtration under
essure of the resulting_extract to obtain a

ha fortuneana

30 reduced pr

crude extract (1.33 g as solid).

Exanple 2 water/Ethanol Mixture Extract of

pyvracantha fortuneana Fruit
5.00 g of the dried fruit of Pyracantha fortuneana

1tered after immersing for 1 week in 50 ml of a 50%

35 was fi ’
' ation under

aqueous ethanol solution followed by filtr

reduced pressure of the resulting extract to obtain a



to obtain 5.13 g of a solid (fraction 1). 20 Next, after eluting the
colum with 400 mMl of a 20% aqueous ethanol solution and perform ng
filtration under reduced pressure on the eluent, the resulting product
was freeze-dried to obtain 0.22 g of a solid (fraction 2). Next, after
eluting the colum with 400 m of a 40% 25 aqueous et hapel: sphution and
performng filtration under reduced préessure on the. eluent, the
resulting product was freeze-dried to obtain 0.49 g of a solid (fraction
3). Next, attedeebutiagtthé.Bdl anpSwiPh 900 ni of an 80% aqueous et hanol
sol ution and perforping il fratippedndetra30 pédhgedcprélsure on the

el uent, the resuft —oduct was. freeze-dried to obtain 4 ng of a solid
(fraction 4). Fu ol very rates of fractions 1 through 4
totaled 96% Exagphg 5 MeasHeesppedofriytosEnAssatantBAtor 35 Activity
Tyrosi nase inhibitory activity was asur e i hedebehews ALt er

t hor olighl y afgiagtifodig Wap é@mﬁﬂégﬁo?ﬁsgﬁuﬂ? ggdﬁﬁﬁmpgosghgge buf f er
(pH 6.8), 0425 8lcaf aatBr5poulithg AqueduBossBufPOACBEILPYyFosiFh8 {RKar ai
Tesque) (1), and 1.00 of sappl e-agyeo ghhoBxt2kctsabpbesain
prepared 5 ?Bd?ﬁeXQQPFSQLpfggggg?igg gg%cgﬁfﬁg%ioﬁs of the sanples of
Exanpl es | theeugh 4xamndcarbut?h)gand aPlé#dng to stand for 10 ninutes
at 300C, 0.25 m _of a,0.1 ngLp,,agyuepus seturkaottynosbfia®erdeangbd from

mushr oom ( Si gna) adaed. After allTowng to react for about 12 m nutes
10 at;¢300C (the #bstcbeane Bfuthe control was about 0.5), absorbance A

~was measured at 475 0EL Ak:}herS8FEpyiABantBbsoobanneaBawfishitat er was

7
used instead of aqueous sanple sojutio ) .2 rpangepe whap water
was used inbteédeéfa§q9§6&§th?yF%§iﬂ8@§%%u Foggf%??gmerg 15 nggsured.

'The inhibitEBTiaZtﬁéswaﬁgs@ab@alahedoasmhgoﬁh@atﬁﬁhléﬁﬁn@fé&ﬁation from
f A 5

t he absorbances’ , and.C. _1nhibjt] te3( 4 Tn(Biameher &) )IAB X
100 TyrosihaéélPHhPBFPoPyDéE%PQiQg”ggs&ﬁggéﬁrgé ?%nzga§52§%&fﬁ§ sanpl es
nt'tdt *on

Wi th jtshi s measuyemengonel hodrhandot hen E@SsﬁﬁﬁpgdCHHE €%at which
the inhibition rate.was 50% (L Cp0-¥abHest ene shquadi nh&abbesgedAs is

clear from¥Water- ' _ .
through the column and the washing and filtration under

reduced pressure, the resulting product was freeze-dried

to obtain 5.13 g of a solid (fraction 1).
20 Next, after eluting the column with 400 ml of a 20%
ution and performing filtration under
the resulting product was

agueous ethanol sol
reduced pressure on +he eluent,
freeze-dried to obtain 0.22 ¢ of a solid (fraction 2},
Next, after eluting the column with 400 ml of a 40%
ethanol solution and performing filtration under
the resulting product was

25 agueous
reduced pressure on the eluent,
freeze-dried to obtain 0.49 g of a solid (fraction 3}.

Next, aftef eluting the column with 400 ml of an 80%

aqueous ethanol solution and performing filtration under

30 reduced pressure on the eluent, the resulting product was

freeze-dried to obtain 4 mg of a solid (fraction 4).
Furthermore, the recovery rates of fractions 1

through 4 totaled 96%.

Example 5 Measurement of Tyrosinase Inhibitory

35 Activity
‘ Tyrosinase inhibitory activity was measured as

described below.



Table 1, with the exception of fraction 1 of Exanple 4, all of the
sanpl es exhibited tyrosinase inhibitory activity. 25 Table | Tyrosinase
Inhibitory Activity of Extracts and Fractions sanple concentration at
50% sanpl ei nhibition (1C50) (Ppm Extract of ExanPl 350 e 1 . 320 Extract
of Exanple 2 . .380 Extract of Exanple 3 Fraction | af:Exanpl,e4No
activity . . ...... F . raction 2 of Exdnpl e4120 Fraction™ 3 “f" Exanpl e470
Fraction 4 of Exanpl e4125 Arbutin75 Exanple 6 Study . fg?kintyhitening
Ef f pct Usi ng. mi c A£3@r0t04r c@al2y 014076 ‘16 Y lofPht ﬁ@ ude ST
obtained in EXATR! &rb e isgaglved gin anatier A 0.2 Jaf arid eanfimias
adni ni stered ofa ly to"mce (6 per group on q‘a.d%%géHQC) ﬁ‘b% g
exposur e toa&UE@@SnﬁPéﬁ@l@WtP&vgaﬁg 9 d@@%ffaﬁater e gﬁ i'ni“¢t%er ed
to mce 5 of gh%lcg@t%gh?g@oggﬁb@@@eagdmkiEyra@anum@mpiqaunﬂﬂnﬁr@d
extract. In addition, 0.6 of ascorbic aci u rative
exanpl®. Af ter t&6nteAdioNg F%}%’?ecédr‘ﬁenicéjtnrcgtn% %t\s%?]sl%%géygs Sga O;Qt%?on of
the mce auki eha@spweke 1Sanpbedh andnsl iadduspedi mens addiod e 3&r ed 10 by
dopy staining of the i derm. s. The ,resul t;s ~@f ..scounti t nber of
dopa-.-posiF%@anép§n§@ypé§u595fﬁ&eaglg&apﬁgﬁsm%o?Hegb%gépgﬁxﬁgh are
shown in TahheedusAscdhadpni nyTablieaze Bpragast Rd ofoMUFherd dxth9aey
caused a decrease ,i,n .t he er. a+pOSli-e £ PRloaroayt @S nutes

(si gni fi cantd°f FEF&Rce g?%g9<a6$%g43§|§gi§g% to the control at,0.12 ny
or noree). Oatt Bé°bagitdeobbsorbance of the control was about 0.5},

absorbance A was measured at 475 nm. At the same time,
absorbance B when water was used instead of aqueous
sample solution (2}, and absorbance C when water was used

instead of agueous L-tyrosine solution (1), were
the inhibition rates were calculated using the

15 measured.
following equation from the absorbances of A, B and C.
Inhibition rate (%) = (B - (A - C))/B x 100

Tyrosinase inhibitory activity was measured for each
of the samples with this measurement method, and the
20 sample concentrations at which the inhibition rate was
50% (IC50 values) are shown in Table 1. As is clear from
Table 1, with the exception of fraction 1 of Example 4,
all of the samples exhibited tyrosinase inhibitory

activity.
25 Table 1 Tyrosinase Inhibitory Activity of Extracts and
Fractions
Sample Sample concentration at 50%
inhibition (IC50)
{ppm)
Extract of Example 1 350
Extraét of Example 2 320
Extract of Example 3 380
Fraction 1 of Example 4 No activity
Fraction 2 of Example 4 120
Fraction 3 of Example 4 70
Fraction 4 of Example 4 125 ]
Arbutin 78

Example 6 Study of Skin Whitening Effect Using Mice

(1}
30 0.04, 0.12, 0.40 or 10 mg of the crude extract



these results, oral ingestion of Pyracantha fortun

demonstrated a skin whitening effSZt. Furthernnre?agﬁthgﬁ;Laggch§?L|y
aﬁ!d, whi ch has been 20 conventionally used as a cosnetic for skin

itening, was observed to exhibit a decrease in the number of dopa-

positive nelanocytes, there was no signjficant differén%eﬁ?%ﬁgﬁﬁveg
ESL:tl;gs}?ibhe cortrol. - 9 - Table 2 Conparison of Nuhb;? of

opa- - e melanocytes After 10

(j udgnent : @bgﬁﬂﬁﬁéah6e¥réwaﬂeo$ §@595§§§Sggfgégggﬁggf%?uggﬁégﬁgg%C?gf?E%
No uv exposyr,e254-232ainhfncantthioesi oAsédrbite BEér8468. 854 §§°UPPf erence

ra cant ha 427.225.9Si gni ficant, haf ence .1 i
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5 of the control group instead of Pyracantha fortuneana

extract. 1In addition, 0.67 mg of ascorbic acid was used

as a comparative example. After continuing this
administration for 10 days, 4 portion of the mice
auricles were sampled, and silide specimens were prepared
10 by dopa staining of the epidermis. The results of
counting the number of dopa-positive melanocytes at five
locations for each specimen are shown in Table 2.
As shown in Table 2, pyracantha fortuneana extract

caused a decrease in the number of dopa-positive
15 melanocytes (significant difference of P < 0.05 relative
to the control at (.12 mg or morej. On the basis of
these results, oral ingeétion of Pyracantha fortuneana

extract clearly demonstrated a skin whitening effect.

rurthermore, although ascorbic acid, which has been
20 conventionally used as a cosmetic for skin whitening, was

observed to exhibit a decrease in the number of dopa-

positive melanocytes, there was no significant difference

observed relative to the control.



0.12 ng/day5 19.0No significant x62 h .difference racantnt ! fortuneana
at 0.04 ny/day Control 612.444.2 5 Exanple... St udy in Effect Usin
Dice Ul Fractions of Pyracantha fortuneana obtained in Exanple 4 were
di ssolved in water (0,2 m) at the 10 approxi mate ratios at which they
are present in crude extract (10:1:1), nanely 10 ng of sfpactyeon 1, 1 ng
of fraction 2 and 1 ng of fraction 3, —aﬁd each was admi ni st ered oraIIy
to mce (n = 6 per group) once a day followed by exposure to a 180

mJ/ cn? ul travilet rayscdsafiddd) oMatemewas fatlnpbai Beerledd o nice of the
control group instead of each of {Le fl’l%Cbl gscngfyéﬁgwtmuﬁmrtuneana
extract. In addition, 19:#PO %t B sed as ara5|

exanpl e. After conti nuingothismn admnndgwfah o?ﬂ?’ﬁrflf@nﬁggg Sftl on of
the mce 20 auricles Ve g sanpl ed, and slide speci mens were prepared by
dopy staining of the epiderms. The results of coHnt ,,gl thesninper—of

dopa- posi ti vel nel anocytes af fiM¢a> Y126¢ati gns E;@;@%ﬁh eci men "are shojwmn
in Table 3. Fraction.l of r-acant-ha fGFLLucaHd3§@}laC[ hat di-d_ 25 npt
exhibit tyros ri‘hﬁqﬁ"i%ﬁi’%?’f’or ¥ actﬁlzgiéy - TEXanpEg D 107 [Signidfgne athahy
decreased t he nﬁﬁiféf‘”‘bfm’d?)pa- positive neljanocytes (signifieafflerence
di fference of (-P-<—-0 ontthe—geter hand, al though frjactiignstizashd 3,
. - racanthta s .
whi ch exhlbltegafﬁgigg%“tyéoslnase i nhi bitlory activity, las #elfergye
arbutin 5 ten ¢rease the nunber of. dopa- nnq.fnm W
there were no[ ST gpiddaaeni differesees obder ved5’Gh the bas?"gn ~These
results, it wassedteasdny atdenonstrated thatf the main conponen% of the skin
: 0.40 mg/day
Pyragantha 489.5 20.0 i;i;?i;;iz:
fortuneana at _l ©
0.12 mg/day - —y
: 19.0 No significant
Pyracantha 562.3 difference
fortuneana at
0.04 mg/day g
Control 612.4 44.2
5

Example 7 Study of Skin Whitening Effect Using Mice

2 - -
Fractions of Pyracantha fortuneana obtained in

Example 4 were dissolved in water (0.2 ml) at the
are present in crude

1 mg of

10 approximate ratios at which they
extract (10:1:1), namely 10 mg of fraction 1,

fraction 2 and 1 mg of fraction 3, and each was

administered orally to mice (n = 6 per group) once a day

followed by exposure to a 180 mJ/
15 (UVB). Water was administered to mice of the control
instead of each of the fractions of Pyracantha
In addition, 12 mg of arbutin was
After continuing this

cm® ultraviolet rays

group
fortuneana extract.

used as a comparative example.

adminigtration for 10 days, a portion of the mice

e sampled, and slide specimens were prepared
The results of
s at five

20 auricles wer
by dopa staining of the epidermis.
counting the number of dopa-positive melanocyte

locations for each specimen are shown in Table 3.

Fraction 1 of pyracantha fortuneana extract that did

rosinase inhibitory activity in Example 5

25 not exhibit ty



10 whitening effect induced by oral ingestion of Pyracantha fortuneana
extract is primarily contained in fraction 1. In addition, it was al so
clear that the degree of tyrosinase inhibitory activity does not
coincide with the degree of skin whitening activity induced by oral 15
i ngestion. In addition, since the Pyracagi%J ha fortuneanatciudéil extract
(10 ng/day) in Exanple 6 and fraction 1 the Pyracantha fortuneana
crude extract (10 ng/day) in Exanple 7 denpnstrated near equi val ent
activity, it vm,sgnz(htlaomg]ﬂtd@%@a?ff?‘écft}i‘bﬁgl%teﬁef’? ﬁgﬁaf’? ?o‘ﬁel do not

i mpai r skin quH%%b@gt@gtkgh&ylbegﬁgﬂdjﬂﬁﬁi@hﬁ@nof Thér@f@?b 19n tthe

fol |l ow ng exanp es décided to Xtragt ; OPt &l etk 44y
Exanpl e 1. Tabit®e3 bGsrfar PR hﬁﬂ%'?lo Bo%gg-éoggtfve 25 Mel.anacyt es
After 10 Days te%x.p@wbglh@swvama(mmm/a@rm)vl(cpfud@ﬁeﬁ?l STy icdnce

| evel of 5% N@ val ueSt gﬂg@;ldQMlabb@anEaeiVQn 1 at

10413. 958. 7Si difi gaﬁP g ?g?%nchQ ; % : No.signi %égant 2
457.531.7 i andlractydekf etbhte %ﬁﬁ?ﬂﬂ?ﬂﬁfﬁ?ﬂ lf?@ 5R6 significant
fraction 3 at

5kserved.
on the basis of these regsults, it was clearly

demonstrated that the main component of the skin
whitening effect induced by oral ingestion of pyracantha

* fortuneana extract is primarily contained in fraction 1.
In addition, it was also clear that the degree of
tyrosinase inhibitory activity does not coincide with the
degree of skin whitening activity induced by oral

15 ingestion.

In addition, since the pyracantha fortuneang crude

extract (10 mg/day) in Example 6 and fraction 1 of the
pyracantha fortuneana crude extract (10 mg/day) in
Example 7 demonstrated nearly eguivalent activity,
20 thought that fractions other than fraction 1 do not
1mpalr skin whitening activity by oral ingestion.
Therefore, in the following examples, it was decided to

it was

use the extract obtained in Example 1.
Table 3 Comparison of Number of Dopa-Positive

25 Melanocytes After 10 Days of Exposure to UVB
(180 mJ/cm®) (judgment: significance level of
5%)
Mean value Standard Judgment
deviation
i . 8 5.7 Significant
Fractlo?dlyat 10 413 o e
mg/da fferer -
i 7.5 31.7 No gignifican
Fractlisz at 1 45 Srgnities
mg ay x 4 \ t
i 17.1 29.5 No significan
Frac?go/ndai' e ° difference
i 463. % 59.5 No significant
Arbut?éi;:12 difference
mg e
Cantrol 563.7 34.6
Example 8 Formation of pyracantha Fortuneana

30 Extract Powder




differ ence . ng/day9 59.5No significant 463 Arbutin at 12.difference
ng/ day Control.563.734.6_.. Exanple 8 Formation of Pyracantha Fortuneana
30 Extract Powder Two parts by weight of dextrin were added to 1 part by
wei ght as solid of the extract obtained by filtration in accordance with
the method of Exanple 1 followed by spray drying to abt aifri aaéomder of
Pyracant ha fortuneana. 5 In addition, -Pyrnacant ha fortuneana powder was
filled into No. 00 hard capsules so as to contain 0.5 g per capsule.
Exanple 9 Pre arati.on E%Trt-léa@ eh%léﬁ\{eBEYd@%iﬁn by Meiagiitedotot hepart

Pyracant ha fortuneana ef obtained in par, wei ght
of 10 cryst al by ree @it m%@léﬁdoﬁ bﬁ?tg}ﬁﬂa%n%ﬁtald‘fedzggr gég%r ¥%(tm acid

ester were m%ﬁdad@ﬂaatrﬂzeowrwrehbaiﬂéehsd CO ey lreg 125@1mgw9érbrab| et by
using a tabl et rraku{_&g@ machi ne % gog u'\z&@lk%f‘cwzta%a)mhéxéﬁkk@néé)nﬂe

aration of cafdi? ot §’u

of thick mal't s
solid) and 75ig aﬁdm:mentﬁmﬁe__@m MWW MEfh ﬁ'ﬁ‘é&aﬁﬁ%
fortuneana wefe &q%ﬁwlé 0deBOkbeds doyin:die:a i misskupercoapente of 2%
wei

to prepare candy altnl ng 0.3 g of Pyraeantha
fortuneana 20 extr’m ==“was obt ai ned under

reduced pressure §g¢yﬁﬂy qumdsexyra@igmteméuuhﬁ fvamcehéhaxfeptingana
Example 25 1. %ﬁﬂﬁi %%;gén%tu9n0£x$%% V@Itfgﬂdy&tgf%?Cbekgh@gofHUﬁanS Fi ve

heal t hy mal e made to est the cap S%H es obt 2 ned in
Exanpl € 08 eamnyataﬂﬁanmopﬁ&ﬁglose and 4 parts by welght of sucro

fatty acid ester were mixed well to prepare tablets
containing 250 mg per tablet by using a tablet making

machine (Hata Seisakusho Ltd.).
Example 10 Preparation of candy
15 98 g of sugar, 90.7 g of thick malt syrup (75%
solid) and 75 g of concentrate (40% solid) prepared from
pvracantha fortuneana were mixed well and boiled down to
a moisture content of 2% to prepare candy weighing 2 g
per piece (containing 0.3 g of Pyracantha fortuneana

20 extract as solid).
The concentrate was obtained under reduced pressure

from liquid extract prepared from the extract in Example

1.
Example 11 Study of Skin Whitening Effect Using

25 Humans
Five healthy male adults were made to ingest two of
the capsules obtained in Example 8 each in the morning,
afternoon and at night daily, after which the lower left
region of their backs were exposed to ultraviolet rays on

30 day 8. Exposure tc ultraviolet rays was performed by
irradiating a circular area measuring 18 mm in diameter
with a 168.6 mJ/cm® ultraviolet rays (UVB) using a
therapeutic ultraviolet ray irradiation system
(bermaray). For the control, an equivalent dose of

35 ultraviolet rays was irradiated onto the lower right
region of the backs of the subjects during a time period
when the same subjects did not ingest the test substance.



afternoon and at ni ght daily, after which the lower left region of their
backs were exposed to ultraviolet rays on 30 day 8. Exposure to
ultraviolet rays was perforned by irradiating a circular area nmeasuring
18 mmin diameter wth a 168.6 ml/cn2 ultraviolet rays (UVB) using a
therapeutic ultraviolet ray irradiation system (Dernaeayj: For the
control, an equival ent dose of 35 ultraviplet rays was irradi ated onto
the lower right region of the backs of the subjects during a tinme period
when the sanme subjects. did. pot. ingest;dhecheshesuhshancried D After 7 days
of irradiati oﬁ?tfkegrréf‘%%i%glvjé Ues of the irradiated sites were
det er m ned usﬁmgaaiadednﬁSb@%tWQﬁﬁnQﬁtﬁﬁﬁﬁp€gx“?é%ﬁnology). Usi ng the
inhibitory effg ;nagEe@{gggﬁ@gelele@gﬁjﬂdmrreaanaaoimdi-ca‘tlfénﬁf}g Sthéhose subj ects
in which the nelani h value_during t.h Ryr : f o5& uneana idagest,i on
period was Ie§§hﬂﬁaﬁofheegﬁ%"?%n?rﬁ R4 &é‘tdfj}%%%g’&??% cont r o é)eri od by 2 or
nore were evahuatedupiitbta Op dnidht Hdse med aRARch2 t Rer & Wds Ad'%i  f er ence
“with the nelanin_val dur | égga(gygégyio¥0 pekbadwyereevalheat ahenwi th a
0. Those resuIPFéraﬁf—i@ggﬁog\#%‘ Tabl'e 4. As own.g}g Tgb% e, 4, dﬂl?were
composi tion ofielheiprestne % RHifhtieh RIS TOFeRFF yO8f FBctiVe during or al
admi ni stratiop,LA,LRPLOYE Y SkDn e6d othodd iFabirdcd ComparVadn"®f Mel anin
Val ues After 7 Days of UVB (168.6 hteadat hon nelasidrol
val uesJudgnenf“ééSj‘@BF%o%H%lg’peerr?eocﬁgég)é’g%t ha fortgnea?ﬁ i n%gséljlgwrk
period 18431 233i530wd84d. 684luBRGILH 52498 BHS€ *6FUthd FhUehtion 20
According to Ege§85§ ept invention, a skin whitening conposition for
oral administration s provjded that, i ab| ; Hlhd naesiead
orally in the fornP6fsho¥podt Table 4. the QO%pB?lpgogaéf ,
invention was clearly effective during oral

administration in improving skin color.

15 Table 4 Comparison of Melanin values After 7 Days of UVB
(168.6 mJ/cm’) Irradiation
Melanin values Judgment
Subject Control period Pyracantha
fortuneana
ingestion period
1 34 3 Q
2 33.5 30 @]
3 34.5 31 Q
4 33.5 31.5 O
5 28 28 Jay

Effect of the Invention .
20 According to the present invention, a skin whitening

compoéition for oral administration is provided that is

able to be easily ingested orally in the form of a food,

beverage and so forth and has excellent skin whitening
effects by inhibiting the deposition of pigment for

25 prevention or treatment of mospatches, mospatches and so

forth.



beverage and so forth and has excellent skin whitening effects by
inhibiting the deposition of pignment for 25 prevention or treatnent of
nospat ches, nospatches and so forth. -13- CLAIMS 1. The use of a solvent
extract of a plant of the genus 5 Rosaceae Pyraoantha for the
manufacture of a skin whitening conposition for oral adpffigEation. 2.
The use according to claim1 wherein the extract is of the fruit of a

pl ant of the genus Rosaceae Pyraoantha:}30 3. The use according to clains
| or 2 wherein said plant of the gentis®®bsaceae Pyraoantha is Pyraoantha
fortuneana or Pyracantha angusutifolia. 15 4. The use acco%gin to any
one of claims 1.to Bhahesei nf saisglyettemttiastngtierd REtHan ,tlg? haT3te or
a mxture thereof. 5. The .use cofr,di n ne @f gl awsmn 1 wh@rdnin
wher ei i §ﬁ8@@¥¥?agyﬁggﬁﬁgﬁhsfggho?gaa?§%9£§?¥g%t of Pyraoant ha g

f ort unean@omg®s fiohheotiseradcednihiisgradiemy one of clainms 1 to 3 wherein
the extract contains the fraction that passes through an adsorption
chromat ogr aphy columm and the fracti on obtained by washing the colum
with water after | ogdéngssaichdratngater cbxin detwhsfreis phepasahtdL 1s of
fortuneana onto said adsorption .chroma cRl _The use
accor di ngth8 EFEithPs JHEEEENCt N S FSoF et Xe&%ﬁ% ntﬁ?ption

chromgpography colum is synthetic adsorbent. 30 8. The use according to

gljgic);nbgn\tl\her e g.sai ghgygs:[eh%tcic‘:grdﬁggs?:rob%TgirLss la%ra5om&£§ir§yé’éﬁﬁe£)§§nt of

Pyracantha is pyracantha fortuneana or

the genus Resaceae

pPyracantha angusutifolia.

15 4. The use according to any one of claims 1 to 3 wherein

said solvent is water, methanol, ethanol or a mixture thereof.

5. The use according to any one of claims 1 to 3, wherein

the extract contains a hot water extract of Pyracantha fortuneana.

20
6. The use according to any one of claims 1 to 3 wherein the

extract contains the fraction that passes through an adsorption

chromatography column and the fraction obtained by washing the

column with water after loading said hot water extract of

25 Pyracantha fortupneana onto said adsorption chromatography column.

7. The use according to claim & wherein the adsorbent of

said adsorption chromatography column is synthetic adsorbent.

30 8. The use according to claim 7 wherein said synthetic

adsorbent is an aromatic synthetic adsorbent.



