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SUMMARY
(FE Q%)

Diosgenin, a steroid sapogenin, is the product of hydrolysis by acids, strong bases, or
enzymes of saponins, extracted from the tubers of Dioscorea wild yam. Through the earlier
studies, We have been identified as a cosmetic ingredient, diosgenin was represented
whitening effect of skin. However, it has low solubility of the solvent. In order to
overcome this problem, we developed DioSphere 2.0 containing 2% diosgenin by our Nano
liposome technology. And then, we investigated stability of liposome formulation of
diosgenin, DioSphere 2.0, for pH, temperature and light. As a result, it was found to be
stable under various circumstances.

In addition, we established the bulk extraction and cost—effective protocol of diosgenin
with the whitening activity from domestic yam. Mass production of diosgenin to increase
economic efficiency from domestic yam can be secured based on its own has been
established.

For the safety of diosgenin, we investigated toxicity test with animal and human
models. Also we developed a cosmetic formulation prototypes developed by research, safety
and whitening efficacy assessment in human skin has been conducted, results for safety
and whitening efficacy confirmed a significant effect.

The four kinds of whitening functional cosmetics and trademarks were registered
(GenoPhyto Diosgen Whitening Emulsion, GenoPhyto Diosgen Whitening Toner, GenoPhyto
Diosgen Whitening Serum, GenoPhyto Diosgen Whitening Cream). And then these four
kinds of whitening functional cosmetics were submitted to Korea Food and Drug
Administration (KFDA) to obtain the unofficial whitening functional certification. In the
future, after the unofficial whitening functional certification obtained from the KFDA, for

cosmetic commercialization is expected to proceed aggressively.
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Diosgeninreduces the melanin contentin B16 melanoma cells
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5. PI3K signaling¥ to2Ad vjMzso #A#AA
Diosgenin activates the phosphorylation of GSK-3p and Akt

Dg(M): — 10 10 50
PGSK3B |«
P-Akt &

=0
B-actin | SR Diosgenin @

x iy
W

\PB'-K)Q; o5

<
S 07 Y
2% B — (GSK-3p
Z 2
N
g
£<. 05
Qo I
o o 04 1
—~ X
&F 09 .
gd - MITH)
Q g 02 J'
g3 . .
5 01 Eh Tyrosind®
T O
500 v
Melanogends

PI3K signalingol & dxAde] #HAE 7935798}, PI3K signaling pathway] A& A
G249 Akts} GSK 3betad] thet tle el mste AHugth tesdAd $E7F Z7hg
w2l Akt®t GSK 3 betad] 487t 78S & & dTh

6. o 2Ad9 LY294002 &7 A=z

LY(uM: - 10 10 10 10
Dg(uM): — 10 10 50

P-GSK 3p | W —-—
P-Akt -

B-actin | A %
1 <Akt;

. —
7] [ — QGSK-mi
Diosgenin

4
|

2 2 2o o
n W~ B o

o
°

or level of P-Akt (P-Akt/p-actin)
o
in

Level of P-GSK 3p (P-GSK 3p/p-actin)

04 MI®
03 . A
02 |%|;| Tyrosir@c
04 M
0 O Melanoge@sis

OP-GSK 3beta OP-Akt

dvtx o2 PIBK7F AAHW 8199 AZHAGAA AdEol S5ddo] dojdttn BRiHo]
ATH 2 E=E, PRBKYAA LY2940027 Ho2AdES Aol Aty Akt GSK 3betad] <1
RS #FSAT LY29400290 oE HAHUJD Aktet GSK 3betad] A4FE7F Hl e 2Ade
AF F/MES & 4 AATE ol FF, e2xAUL PI3K signaling@43tE F3 vlHEass
S gl

_14_



d Ao FaAel MITFS Tyrosinase®do] v]x = tje2Ade] a3 &4

-
Jfoi

Diosgenin inhibits LY294002-induced increase of MITF
and tyrosinase production
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B A7 AFHE FA=F (Life sciences, 2007, 81(3):249-54))0 AAE Y, #&H 71&£L 2y
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Publication: Life sciences, Diosgenininhibits melanogenesis throughthe activation of PI3K signaling.
2007,81(3),249-254
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ojt}, THA HMAZE AZ O ZE melasma, postinflammatory melanoderma, solar lentigo %
o] & Ut olHT o|FE A VWA R HQAdo] HAHoR FUlsta Uv FA
]

Hetlle 28 244 2 F

3l = HEE AEnwEgsS
ArZ9 ¢l g2 AU (diosgenin)S =

49 FA%AY. whe F

8714& TEde
oA ow WHIAREE AAsA oldd WA DAY AA HIIUFE 7] AstS
kst AEAY GRS L5t 2 A3, PI3 kinase 9 AA ¢ LY204002¢01 <) 8] 24
3t F3AAol doezdAdd o AdEHe A4S #FFAT £ ° FAHLRE foaA
el 288 79371 9ste] Western analysis® A A3 A3, LY2940020] <& of7| 5 &=
Aktet GSK 3beta®] QI4tst7h e 2Ad e oA g, 5 ofys} fe2AdL &
FaA F23 ¢lxel MITF tyrosinased] 2HdS FoA IdA JAAT. o83 A=
3, wle] FAEQ goxAde] muwlagss BEIm g, 2 FE WIHYZSLE PI3K

signaling @A43¥¢<S HF A8 5 A

2 AFE vo]QAHER(F)A vlo] dig HF FH &%
(FA=F AA (Life sciences, 2007, 81(3):249-54); =&
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.He2Ade] 953}

)

7t dezAde 3= 43
o] g oAU &IHEE LolrR7] 93t squalane, macadamida nut oil,
glycerin, butylene glycol, propylene glycol, ethanol, D.W., dimethicone, 0.5% polysorbate 20
I Zo] SFE AF AILHE &HE LR g feaAdY &AE APS AAA
th Ado] AlLE ToAAYY BEE 01%E stgen, &3E= Lujd s AEsised
0.2, 0.5, 06, 0.8% 7tA] TEE F7HA AAISAT.

Table 1. Solubility test of Diosgenin

Solvent Diosgenin (0.1%)
Butylene glycol Precipitation
Dimethicone Precipitation
Ethanol Soluble
Ethanol: DW (75:25) Dispersion
Ethanol: DW (50:50) Precipitation
Ethanol:DW (25:75) Precipitation
Glycerin Precipitation
Macadamidanut oil Precipitation
0.5% Polysorbate 20 in DW Precipitation
Propylene glvcol Precipitation
Squalane Precipitation
Water Precipitation

AT, Ao AHE&E &uf FolA AHEE AdTF out &
o= HA SfHE ¥ +& A& tom, de&odA 05%7tA 83 7ts 38t
o, 0.6%°014 0.8%7HA= &d & HA don 14 HAA &3ES AU £ e
o 01%=% &AL HezAdes AAFod A& HAt= A
ojfF A= oY A7 E T vhol Wi v F #H aTATE T3 7EE vHESS
Edz, vhad HdeiAdS S3FE dedsetd 8% AR, & did HoXxA
del 484 EAE si2sty] fste] ZAAN B UxmelEE 9838, Ads Ves oS
szt sl

[o
o
‘0,
ol
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dA e AHEUT. O A3 HoeiAd 1 uM—rE1 el A dehd *3"“*21] Ry
= HEtR e, deaAd 50 uMolA Hd gAgo] thz oirl oF 40%°14 A H=
EHE YEHATHZE 1. 18T in vitro 2HE EUE, do2AdE A5 3%0}7] 4

3tod, M gFS Bl HoeAAd 50 1M FEE XEFEE st 0.002% ad. &
PO 2 in vitrodAl %S HRA EZ A
vitro %55 XE9 10~100 HH«] FEE ¢
U 2% s fHEF 487 AUl 2% ALEHE 5 F, 004%E T dHANE 5%
= Atk

HezAd 004%E 233 AFY vEIPETS dotr7] S8 AR 718 ‘™
vtz 2 S FEATFAE AFE FEt 23404 464 Atele] AFQl oA 108E WS

=
Sl 87 FF AYL WARYT UVERAR AFALAAL FED F, 4 29l dxz

& AP A AU ATE GEHA ot esAY A8AES Aot
o & 5 UATHE 2). olHF IS WP 2IE AHE FBA £8 54 ¥

Melanin content % control
g

0=
Dg {uM): - 0l 10 10 50 -
HE9 (uM): - - - - B 1.0

Coll survival % contrel

2 1. B16 melanoma cellfAMe| Cle2A Lo ®WalLl s+ s =1}
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I 2% Dibsphere 20
1 Cotrol

o]
7]
I

(]
[—]
I

Improved rate (%)

L]
I

W4

0 T I T ’_‘
Wo W2

0% 2 HEPW GERO| A JHME gt

3t 2. Skin adverse or uncomfortable reactions

Woé

Symptom

=
)

=
~

=
o

=
oo

Itching

Prickling

Creepy

Subjective irritation Burning

Sting

Stiffness

Tightening

Erythema

Edema

Objective irritation Scale

Papule

Etc.

Number of Subjects

ollollol ol ol ol ol ol ol ol ol Nol Ne)

eolleollol ol ol ol ol ol ol ol ol ol Ne)

ool lol ol ol ol ol ol ol ol ol ol Ne)

ool ool ol ol Neol ol NoN ol NoN NoN o]
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Fﬂi
Lm

A719 HEFLS 85 HAIJALE SN AR FFHEE A
7171 WEo 29 7ISAIFEFE Zo] FoAEC] HF RS AT A EokdA Zt+
Feka ok dA FAel & Az 3081 H 9 30081859 Uk EES UE F e dEF9
T 7 231 ZERAYCIAE ivﬁ}ﬂ Utk B3 U g EF AZXT|Es2A GANA ZA
71'&3 Nano Lipo Tech(NLT) ¢ Fast Multi Lipo Tech(FMLT) 71&< X33 vt NLT

= B4 200nm AEQ olF "ddT Tz HEFCE AZXRFHHY FMLTE 4 0nm FE
o B3 g5y 4+2& zta

oAl X 98532 989 inviro 28 2 JdALIAS =3 HAE 2% ¢
S2AAYE T3IE UM 3 PA QAT o] 20 (DioSphere 2.0)& /M3t

Hydrophilic

___—~Hydrophobic

a8 3. 0/F Tt elsf H=F NLT MultiSphere (liposome)2| =9 MAHHOE AR

[a}

Water-soluble bisactive

Head of lipid molecule
reacting with water

4 Tail of lipid molecule
i reacting with lipid
|

Lipid-soluble bicactive

" 4. Y9 olslA H=F FMLT MultiSphere (liposome)g| =2 HAAHD[FE AR

gt doe2Ade] AAA A E
dezAdE o]&3 7154 SFES MEsr] 98t Yedxd: 3HE o8 o
23o] 2.0 (DioSphere, 2% YL 2AW)E AZ3Hon, of 489 AdAHAS
4, 2%, pHoll tig texAde AL A3t

1) A= 2 3y
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h A=
Aol AHEg EFEZ 2 Biochemica A & >99.0%9 Ho2AdE 4
A&t AT
() A3 AHEdE 247171 ¢ =24
geoAaAde dF BEAS 93 HPLCE Dionex P580 pump, ASI-100 autosamated
sample injectorE Al&3lF oW, Zj%ﬂib UV/Vis dector UVD 340S (Dionex)Z A}&34
o, 206 nme HFowE F4 }‘i“:} H¥ L PhenomenexAt®] Luna C18 (4.6 x 250
mm, 5 um) ZES AlLEFoH, FEHOEE 05% TFAE 53 95% MeOHE 05
mL/min®] F+£o2 A 11'7(]3}04 A48

ol

+od

[‘.l

(th A5e AA 2 AR A
AE o 50 mge ALsA "ol HEZSJEZFH(THF) 10 mL& ¥ 25
B2 FES B, &A1 O dgee Yol &S 100 mLe] HA stk o] AL 20 n
m9| syringe filter® o]Fsto] Ao ALgetdct. EFFHL AN FEE 500 mg/LY] FY
FTER 2 EAsAon, HA% EF9] AW #HELT FFALE AT

(2) #4949 AF5
ohH A44
Hesrd £3% 1 gS THF 1 mbe] 93 2592 353 £a420 B8 &
Yo} 100 mg/mLZ stock soln.& %= ¥ 50 mg/LelA 2000 mg/Le 5% HPLCZ
stgon, AATHE st A3 WA FBATFE FAH EL‘-’— Ad EF
o]gste] T3 AM IALWALL y=0.099x + 4583, FBASF r=0999% HHA o] <
33 Ao el e, 100-2000 mg/LY F= WA HFAAES %’f‘ﬂﬁ}‘ﬁ‘:‘r.
I
271 Adel ZA Wy I HPLCY X34 243t ol A=RutEIA
ge2Ade peak FAAIZFE 202E0) o peakel X E =A37] 934 photodiode
array detector (PDA)® UV spectrum® &213% A3} 2055 nmolA A &3 F3F& &<ls}
Rt
(th) 324
FFAE A 0FAolA HAAS FFEA AFAA dezAdE 3RE 3WE A
3 AH}E EWE s peakd WAH|Y EEFAAE BIEHLE
7 AAEFAEA (RSD, %)E 0125002 & &

o

oy Mr o
mlo X

02
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HezAldE o83 754 3FF2 AEsr] g A HA dA=RE goeaAde
A

(FPARE Fetr] Ast Az, 2%, 7FEEAS A HexAdel g FFEA APS 4
Al sk tt

B e v FAY O iaAd BEE o] &5ty 423 46T dxddA 1253 &
o AAEH e, 71448 Cycling incubatorg ©]&3ly 25C — 45C — -5C — 25T, Z
A 3 Fr712 IPeR e, HPLC &AW 93t ﬂ+iﬂﬂg S ST
HPLCE °|&% &% £4 23, AdEdd "HeaAde &2 (257, A) 2 1 (45T,
dx) stel A 12F A A = 95%0] 3o FFS B FXA o¢ L7é€‘7l Ao Fstnct
THEA RO g EF 95% oldY fHeaAld THFS Uelo FAA vl A o=
FA3AT (2™ 5). ol¢} A MY e AT A9 WstE YA &gkt

=
=
5]
ep bl R L W
@
2w
a
“a | BE

60 L 15
& [—FES
= [— -2
=~
~=  4p 4
=
L
B
=
(=T I
o

1} T

15T 457 Cycling

aYs. QAU 25 9 24 a0 (e Y A

() "de2vo 209 pH AAA
0.04% Y223 205 X¥steE 270AY S AxT F, pH4~pHIZLA pHE AT
5, 125CellA 3083 ZEste, & pHet 7HEx (2E)d wE dez2Ade AAde
HPLC £4<& T3 &9da3in. 2 23 pH4oA pHIZMA HRAACYL2 7HE2ddAME 25
AR S A AT (1 6).

(ch) t] e ~3o] 209 %9 W AN

e xylo] 209 &%¢t Ho thdt kAA S FQlE ] 95t AUegk %R 24
HE 2704 A2 (25C)3 12 B0C) AHE 4X5 F HAEe dAEA O, 2, 4, 8,

16, 265 7|17tE¢t e x50} 20 e teAAWd FHE HPLCE o]&3o ZAMstAT. 1
A3 265 717HEt 259 e Jgg AHAgle] oexaAdeY gFo] A A FAES &
A3t ot
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140

I ot autoclayed
120 [ Autoclaved

100 H------ — - S - - e = - - .- - S

80

60 -

Remaining (%o)

40 -

20 A

pH4 pHS pH6 pH7 pHS pH9

132! 6. 0f2] pHO|| M}E C| AT 0f 2.02] B QA

140
120 - ———————
&
=
v
oot
- -
=
® 60—
)
40 -
m —@- 25°C Dark
25 Light
20 T T e e e e e - 50°C Dark
-4 50°C Light
0 T T T T
0 2 4 8 16 26

Storage period (weeks)

Jd= 7. 220 glof st C| A0 of 2.09| PHE .

AFAY. 2 7154 HRE 422 AT LA ARA desd

g 327 dote] PAN BEH YredTE

3 e Bo) UesAd 2%E FAF texde 20 HEF ARE AU

Fa tesAYe ool E H84 FAES AAQoH, pH, LE, Wl
@ oy A9AH, Pexve] 20 YEF UolAY tesddel hHL FAsAT

;|

2. AL A ¥

VM Esol $4ea, BARAY APyl EreE, AAE AA 4o 9e A4,
4% LAE A8F F 7 drh 28BE, $E3 AAdA Gy AR B T8
RES AAsa Ak e @3 & VI FDA, 9B FAH 59 Jludd aFse
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oA kA4 NPE FEF ANES Mol g},

TE AdHA Al¥L DioSphere 2.0& o2 3o “HAAFHIAFHAHAAE S =
FEAFA L F ).

OhH AAFSIZT5HAANE 2 8.9
@ %4 : DioSphere 2.0
@ 54 : DioSphere 2.0 th3dt G3|FAFFZAANTE S AAst =4
olr 7] 93] AASAT
@ A3 29 : SDA #=o] 3 DioSphere 2.09] HIFAFTEAE FAE7] ¢
3t AHEZ S iﬂ'& 1 kg¥ 2,000 mge AT T3 e 257 XA, A
WA, AFHs 9 FHAAE 37 2AEA Y

0_1.4

9 A=

it
(o]
o,

A .

ol A+e] A2 RE DioSphere 2.09 2,000 mg/kg BW. FololA AIFEA Fo
of 7]0& w3 oS4 FHLAAR JIFHA FU, AMLEE E e

Z DioSphere 2.0°] & SDA A=) /feFe] A== o, EF 2,000 mg/kg BW. o]
o2 godEn

@ FEQD  AFFEJRTH LA A 2005-60%, FEFFT FHAH7F, 2005

(2) QA AAAL Ad

At E AR ASAZeRAN HEAPE T ASHFE BESA AF0]
Jom ol Aroln tE WY ARz 43 JeIAE AT AFL I dE8
B AN S F glow Ha 3099 ddo] Al Frtojof st Aol wheh A
F d485EA FHAT Aee gAY FEFAE AHY ASFHEFTAY FES A9
Ee JAdF T JAANESAES Frlstrldd AR FAE ANHEIT dFHoEEs HE
247ZE Foll AAE AATIL A A AT AP Fwke] e VIvy BEst A
Bg2 73} HE9 5 o) TFAAY AE TAAE A} sl olFAF I,

_25_



914 k84 A¥e DioSphere 20& WAL R o] “AAFEAE L ofo]o] Q= o}
(F)el o=t

hH QAAREANY A7 29

@ #4 : DioSphere 2.0
@ EA : AA AR A 94 PR 308 A2 DioSphere 2.00 <3 &
4 XFL 422 sy g3 AR ARES w3 HP HE . 484

AT H, BE AAF AR 9% 9% I3} A2 FAGAh
® A% a‘k
- AR 2 AYE A8 3299 AYAE FAHetelol Lok F)Y AP A
ofl WorzRE mISATh HF Azl 3299 AP/ FEY

B, NG AR L AYTIFel e AREAE PAshe] 3290 AP
NG A2 AgHel 49e ANHAT AF PR RE DA
7 A¥e A4HoE FE SPou, ARW AR BY A% 199
AU G FEA AT APLTE 2eh, AT AAIPAN A
stk webd HE 3199 4EF dolHE ASHA

Y AR SAs dEA @gker,
R By gy A5 vEy
A °‘9kt} AA 318 AP FelM Azl g FolH o] kg

HE | == AEH PCI 28

17 Q DioSphere 2.0 0.032 good cuntaneous compatibility

%Zé fFraEdEe] FFd dig T5& U] fsiAe JF 195 Wi7A A8 7bs

. 2 g3 AFPoA EtOHE A3 ZE Lo

A G848 veERd. o8 G884 BAE dAsy] Y8y, BAIA B e EE
53 AYF 7leS o83l YunxE AFA ydoxyo 208 YEF A oy

_26_



o

EF33 A5/ AA AFUE duiy #F Sorts Ao diF AFFH AFES AA

i

1) A3 39
AYETFE 92 AAZ 71Yol 3 Z(Jackson Laboratories) Y HE Ao g ZHE
F34A (PermeGear, Inc.)& ©]-&3t9] ZAsAT. Ad Ad, @& AAZ 7|Ye}t 19 FF
BnEo HEE AHstd, P 1 cm’e) WHOR A I ol E#HA FAol 09 cmsl
T3 Feta, EHZE AT JF9 FF W(donor §7])S H2AUH Y
¥F 98Q "exye 208 05 mL ¥ Z4z} Yo{FUAth. W W (receptor €71)2 AA
T gt o] 41 TFRE TFE Lot FFAEE soH, AP =T A F2E
2CTE FASFATG. A8 A& 5 4 A% ez &g A7 E AFS &, J7 & 5
=

# Hordd F& FRse], BT 5% B ARFLT (g/emVFF0)OE LhEhHICh
% B e

AC)

[e]
s

2) A3 2+

% 4. ¥e2AdF vy 209 AYEFZE (ug/cm’)

74 3} A1 ZF(hour)
Bt
i NS 183 03] 2} 334
0 4 8 12 0 4 8 12 0 4 8 12 0 4 8 12
] Qo ~
0 2 2 3 0 1 2 2 0 0 1 1 0 1.0 1.7 2.0
7 Al
3
Z+
e o _ _ ~
E]Cﬁ 20 0 65 150 | 162 0 78 158 172 0 84 163 | 184 0 75.7 | 157.0 |172.7

8 3
A B AL FARAT ok 2 BeHe FAS A2F e AEFE FH9) tory
o 209 A%, A% EHeE BAEE YU Yool NEYE FLEL FAT 5 3
Atk WA Hessle) 208 HesAdY AREFEE A4S FYAIL e B AY
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vl. 9959 CTFA A
ge2Ad 9 gexamof 204 gk E&/33td A5 & A st CTFAC A
[5 7% : SingleEX Diosgenin 96 (Y 2 27d)/DioSphere 2.0 (1223 ¢ 2.0)]

A 2AdA vi(Yam)ZFH Ho2Ad 55, 8 2 AA ZT2EZE

7%

ul3}(Dioscoreacea)l 43 A& F ofAFE L R vl(Dioscorea nipponoca Makino), =x1

2uH(D. tokoro Makino), FvHD. japonica Thunb.), ZAwHD. tenuipes), TEvHD.

quinqueloba Thunb) &3 Zo] tFsty, AuivlE D. opposita Thunb. =+ D. batatas® &
FHE= ¢ Futo] AuixElz ok Al vty FFAAELS FF, AwEHE SO wet g2y A

2ol AAF ¢ 8~24%, BAEC) ¢ 06~24%E A, AEL T dHFde dFQl
mucin@} 7] F9] HEIBI, O TFFdd. vy F&AE S =Z = amylose, cholin, saponin &
olm, M= AAF S, HZAY AYRSH ofnF, HAL W, s Tol 2ol Ao
FH opAuel Aulwte] saponin FE Bl Aol A ofAwEQl Fjwiel GhFulrl ) uiwlE T
FE3 FEEYE JH dioscin®] Fol Zhzh ofF 150w T 20 B RuHAY (Kim
etal, 1991). Dioscin® & 7}A] &2 &9 F0o A2 Z(Kim et al, 1989; Kim et al,
1991) FEdHolPAZAE(Kim et al, 1989), Id2E dFIZFe] AFE<l phospholipase
A2(PLA2) A3} 2H-&(Baek et al, 199459 ot Ae@gdo] nuxn Yt

vt A E2RE 743 7193 steroidal saponin® sapogening AR O R d#A
t} (Hordman, 1987). £3] diosgenin, hecogenin, solasodin, sterol < &9 steroid, 7|2 =
EE|FolE A} steroid, §3H2H8 steroid, A, ZEHRo|=EA vHA S o] FEEH
2 AL H = steroid® ATAIZA] AL2E T (Fieser and Fieser, 1967).

Diosgenint= 19| steroid saponin®] aglycon F# 2 2 4] saponin® hydrolysise] 23|
T Utk o]HY AFE T3 FUE vto] dig v F #HH B ATE T 7HEE R
EAE, vt de2AdS 3PFF 45387 98t de2Ad (diosgenin)< "FEHH

&

2, 29 2 AT 5 9t A&5a, FA
[e]

off 2
to o

1. 243483
7} A=
Aol ALE3 vl A A (http:/hanyakjaenet)ol A =Wl 4t wH(D. batatas)E T
At AEEAT doezAd EFE(99.0%)L FlukadlA T+43ATH £ & 94 m=v}
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Eg# o] AF&-3) silica gelS MerckAoll Al vl 813 o}

Y. 43717
EHE 94 =mZ=zvEady systeme Buchirl®] C-610 controller, C-601 pump,
C-635 UV photometer, C-660 fraction collector2 TA3tGth. H=FAHZE R-210 (Buchi)
NE&F ATFLF=71E AHEstA T

. dozAde F&/%
U4t wH(D. batatas) 10 kg(BZ2FH)S £33 F, 50 L MeOHZE 3Uzt I Azl
F, 28 FE2F F, AU 5F39Y 558 MeOH £8(1.2 kg)2 2 LY xylene® 2 L9 3
HCI& #H7lsted 95T 4A7r mwtatdeh. o] F A2o)A xylene & Trﬂ o] 77
(Whatman 5)2 #4351tk oj#d xylene 2 I3AY 5718 ol &3t ¥F A=
< P gL cﬂﬂrxli OEM 3t

[e)
ot AZH xylene 82 95% EtOHOA AR ¥
A QEJA AzxIAY. AxH @759‘

F 1 L= 238 AF3AL o] F, 40T FAHE
-4 CHCLOl =o 23 & o Xﬂ AZuEOYHAE YA AHLS C-690 glass column (100
x 920 mm)°l silica 5 kg F3te] A&ttt &8l Z= CHClxMeOH=9:1S AH8-3H3]
o z} 232 1 LA FH3YY. Diosgening® E s EEQ #18-#19 £ F=3l9
diosgenin 122 g & AATHZH 8). £48& HPLCE o]&ste A B4 A >99%9 «
=& FAstE A& st

2. 2%+ 42 1%

HZ EoA vt JhEEo]l dgEA AMEEo] &R ojYY ARXFLRE T8
AAE AR A ol T AulE A oF 318 haol M4t#F 2186E 2 19903t Z9 834
ha Bt} 45u) F7tstdch. A= wt A BA F F 69%<) 269 haZ <HE, I+, ¥3E F
Aoz 3 ABER XM AuiExn glow, T AiEFS 1,702E 9 aé}oq BEEFASG

2 dFdAE FUA rERY ruad s el HesAdEs o
He SN REAN 7TA HFE 8524 A&, 4A
F3teAlel o] 88 F URF dFANTZAAE FE8tnA . 2
3 THA vH(D. batatas)2HF-H 11~ 1.3%Y FE&E fo2AdE dF 5 & F AU
ojg} L F&2 AAAHA SHolA 1T u, FlukadlA Fv]= = >95% diosgenin® 7%
100 g 9 623,0008°]9, & ¥4 T3l o7 >99% diosgenin® %, 100 g T <F 380,000

»
rO
(K
u
fr
i
i o oft
fo
e
_0|£
M
o
o

4 9e FAe W FES 4G 23 Jokm FEIAL. A T 7HE R 3
$5 dorAde HFPAZFAAS FHEFORA, 7154 HIE AN IFL A

3, o)k @7 ko) 2MIEA FAE AW T B ASE 79T Aoz AR
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Large rotary evaporator
-Buchi,

-R-220
-Flaszk size : 20,10,5 L

D. batatas

‘ » Homogenization

MeOH Extraction

Hyvdrolvsis . :
. Preparative chromatography
(3N HCI + xylene, 95°C, 4 hn) ! _Buchi
' - Colummn : 100 X920 mm
- Sample range : up to 100 g
Recrystalyzation
(95% EtOH)
Silica column chromatography ualitative/Cuantitative
Chemical analysis by HPT.C

Diosgenin (=99%)

Fig. 8. Purification of diosgenin in D. baratas.

A34d FHA ZREZS §F oy 209 AdX AL

B ATE B FU M2RE esAde UF FE0 Yl w, $28 e
AUe olgdtel Anste A% AEE FHY vezAd (Jexdd 200¢ AWsnA &
o @A FAE AzkE 09E 9 3028 e A2 BE £ JE HeFd F

A 2318 ZEAYCNAE Bt Aok BF U HXF AXIVIeRA FANA AN
3+ Nano Lipo Tech(NLT) ¢ Fast Multi Lipo Tech(FMLT) 7<% EF312 Ao NLT+=
4 200nm AR o]F vduw Pz FyEFoE AZXHW FMLTE ¥
B3 e Px2 z2tu gtk NLT9 FMLTE o] &3 22E A7 &S o83t 2%
LAY E X3 A IYAAe FMLTS NLT DioSphere 2.0 7R
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Namno Lipo Tech
(NLT)

Diosgenin (powder)
NLT DioSphere 2.0

A4d YerAdS B8 HFE AYAT 2 AAF A
(#%)

1. 33F AFAT 2 AAF ME @F, 22, =4, 9434, olol=24)

[ AT0] Ltk QISIAIL BjO|E A7I
C]@ AT 0] Lpx QISIAIE 3j0|E 24

C]@Amof Lk QISIAIS Sjo[= @A
C]@Amof L SISIAIZ 3jo[= ofo| 22
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A5A AAFAN texAde] 44 2 AF kAR B 2R}

&)

1. AAFE A9 te2Ade A8 B7 (27, 24, G4%=2H, olo]ad)
Yo avol 208 2% ¥ f& éZl, 24, §FAH, ofoladE WAL R dto, 229 Y
T %R Z2EHE 27144 A2 (250)% 12
=, %‘)aﬂw} °WEH°11A1 0, 2, 4, 8 16, 265 7I7t5¢ 2371, 24, ¥
3, oto]ad W fyexAd dF (0.04%)S HPLCE o]&3le ZAlsu. o 23 265
Z1bE e 2= do &g AHglel 27, BA, d4IH, ololaYdA oAU &
o] dA3HA FAEE FA3A .

O3 0 A0 2.02 Tkt

2. NAES

olgd FMIYES A
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g 60 é 60 -—-
= ® —i- RTDudk I m ® T —‘—RTDT& I
ey = e | £} - = aro
- ETL ghe —#p- ETLighe
[ [
] 2 4 % 16 ] z 4 | 16
Storage period (weeks) Storage period (weeks)
(e VRt (2) 24
140 140
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= B —_— . =
é w00 é
%‘] 80 %‘3 80 -
g 111 é 111 -—-
w0 —.—2:_‘: B - - ETTuw | |
B & mToek | 20 - = e H
—§- ETL ~#- ETL ghe
[ [
] % 4 % 16 ] z 4 £ 16
Storage period (weeks) Storage period (weeks)
(3)gY=ad @) oo|=2E

271, 244, BYA, 00|13 A Ho| M2 2E9f Gof Ch3 [ 22AA| L0 oY,

7t AX BE AE
Diosgening B16 #etvwl AlXZd TEHE=Z AHYsta 54 FFES "X &=
7] Y13 o g AgyHe v 2.
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1) NEey

A X Y2 B16 melanoma cells(ATCC)S DMEM #j X o] 10% Fetal bovine serum (FBS),
1% penicillin-streptomycing A 7}8led 37T, 5%°CO; ZAdA vttt B AP A3
Diosgenine 10% w52 Z2ZEZXZ(Chloroform)ol Z3th AEFEE A X AT ke
10008 2 3]4 &t FHls] T3k Alpha MSHE 225 %3 #da5ldAAdS fF=3he dxzdd
E4E vusREAR 34 Ao vl@EZrREZ] alpha-MSHO| 93 fFxse #HAgd
BAE g JA AdstE A g FHEE o 20tk Ao A8 alpha-MSHE 1 mM &%
2 FFF 59 Fvs) FATH

AX =4 ANPL Bl6 melanoma XS 3L 6 well plated] 2 welld 5X10° 71 ¥ B3
At 16417 wi¥ 3 A7} &5 W Diosgenin® alpha-MSH(100nM)& A A 2ldtx 724
7+ Bob wikstnh weko]l B¢ ¥ 1 mg/mL %9 MTT solution® media®l 1/10 volume®.
Z A7l 37CoAA 3A1ZF vk-gA17] & medias AAS & HGFe] DMSOE Y1 37T
A 10minzt BFEAIA 2R & 5o 540nmolA FFHEE SASAH. SHE EEAE Ho+EEH
2] Y= FASA T

2) N8 A

¥ 1. B16 melanomaX X o] A& vx&= AdEH9 55

Diosgenin value 1 value 2 av. S.D.

) 0.452 0.485  0.469  0.023

Oppm 0.506 0.493 0.500 0.009

1ppm 0.486 0.483  0.485 0.002

%;Ugﬂl 5ppm 0.476 0459  0.468 0.012

h 10ppm 0.481 0.514  0.498 0.023

20ppm 0.442 0.478 0.460 0.025

value: &3 %3k,

B16 melanoma cells

HH

Cell viability (A540nm)

i cont 1ppm Sppm  10ppm  20ppm
o (Oppm)

aMSH100nM

1Y 1. B16 melanomar] X 2] AFE vI&= AJEAL a7
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¥ 17 29 12 B16 melanoma Al oA AP EHo] ZA4 oRE Lolr7] 98] A3 oH]
A =

A8 232 F£Xx2 JeEhd Aolth, AlAEE Diosgening Bl6 melanoma Ao 0720 ppm
TEZ AHIUIES o, FY3 AXAEES] ¥HIE FHEFHA AT AXAAEAY AHE 2
2 B16 melanoma Al ¥9] *# & Diosgenin® AFEEE 1720ppmo & A3}

1}. B16 melanoma A XA datd AA oA A3
B16 @et=v} A EolA wiY A AR A o daid FAh dA HAEE SAHSE W
HoZ AU 3 ZAr}

1) N384y

DiosgeninZ 10 % 5% ZZZFE(Chloroform)ol EHTh A55EE AXd AT %
o] 1000¥] 2 FAM sl FH|s49 Y. Alpha-MSHE= cAMPZE 2 & 53 dadAAd e FEste
®29 E4dE mUsREAN A AHste wWlEH EZ o] alpha-MSHO| &3] #EF
Aetd AL U A Ad3te AE AHEE dH 29t A AlEE alpha-MSHE
mM $EE SFFA 59 FH8 FAH

B16 melanoma cells®] Al #l¥ Z7AL2 DMEM H]X] o] 10% Fetal bovine serum (FBS),
1% penicillin-streptomycing H7F3ted 37°C, 5%°CO. 2HAA wjg3tn] A5 Ay 24L& o
=3 2o

— fr 2

@ B16 melanoma /‘1]2:‘3:— 6well platesel 7+ well B 5X10* 7] ® E£F3940)
@ AE7t FFE 3 A8 E4& sEHEE Ay, ofF vE AAdPAY FEELAE g7
alpha-MSH (100 nM)<S 4 Azlstd 72h &<+ w3t A .
® 72/\12} % Phosphate buffered saline(PBS)2.2 F ¥ Aol & & EHAS Ay sto 3
T H, §] | AlZE 5000g CA 10% B ARSI ATAE AAG T AX

gl Az Alg2 34H MAXe &= adN AT Bio-Rad? protein assay kitE ©]-&3}]

@ I AxX 2
ol A 408 B WAl
@ Cell lysis7t €49, 12,000 rpmolA] 108 E<¢F ARSI ASAS 3530, o
2 A 93| 348 protein assay kit solutions ¥ il ALdA 15EF<H ¥r3 A7t
o] uj, EFF 224 Bovine Albumin Serum (BSA)2 A}&3t4th
@ 4kgo] EY™ ELISA reader (Bio-tek Inc.)E ©]&3ld 750nmolA &3 =E =A%
. A4 H g2 standard curveol] HYste] @A F3c)

debd FA4 oA AFE2 AFEES Adste] MEd Az ded &
Ag A o8 "Hatd o] AAHJN=AE GotR7] H& e 22 2¥e
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© 3d Ax GRdAHF] B F, 60TAN 3027

@ "H&o] Y 96 well plated] =7 ELISA reader (Bio-tek Inc.)E
-

g 4390

Q@ EFEFozA &4 HAgtd (Sigma Aldrich, USA)E 070.25mg/mL 9]
curve® ¥ H, A FEA doj FFE FE dYste dd &

HEAA AZY FBHds @

i

0] 83} 490nm

&% ® standard
].

Akt

SAE 4 AsE AAdE dgdd /a8 ¢ (ug melanin/mg protein) & Z YEF AT

(2) N3 43

0.9
y=00026x+0.0475
0.8 R*=0.9994

0.7 4
0.6
0.5
0.4
0.3 A
0.2 4
0.1 4

4

0.D.{3490nm)

0 50 100 150 200 250 300
melanin conc. (4 g/ml)

1% A. melanin standard curve

350

¥ A. B16 melanoma Al ¥2] melanin §A ] "X+ Diosgenin® &3}

R, BAY FIAHE student’s t-testE o] &3},

alpha—MSH 100nM

Diosgenin ) Oppm lppm 10ppm 20ppm
13| 62.01 368.21 308.87 250.07 126.31
23| 53.66 347.14 292.34 263.77 132.25
33| 66.48 398.84 326.44 257.89 185.64
av. 60.72 371.40 309.22 257.24 148.07
S.D. 6.51 25.99 17.05 6.87 32.67
S.E.M. 3.76 15.01 9.85 3.97 18.86
*p value <0.0001 - 0.0257 0.0018 0.0008
value: melanin content (1lg melanin/mg protein) n=6
The experiments have been repeated 3 times independently.
HE ALY YA degid A4 =52 ZA alpha-MSHE 100nM =2 A2 3}

%, p<0.05 vs Cont(alpha-MSH 100nM A& IF HZET)
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120%

100% - MDiosgenin
80% -
40% -
20%% -
0% m T

Oppm 1ppm 10ppm 20ppm

Melanin contents
(% of control)

aMSH 100nM

% B. melanin 49l v X]+= Diosgenin & A&}

EAS 191 BE BI6 melanoma AlXA @etd & FA AAE F£X 2 af==
el Aoty ZAboA et o] AFEZ Diosgening F5E HE A3t AEE vjIs IS
], B16 melanoma Al3Z9 Hd AAAHFLE Y dyjA o] dlste] alpha-MSHA 2ol <3
FEed 2ad FAFE = gEH R KA FAAHTH

AR o2 AFEZ Diosgenin wh§-2 dHElul M XA dahd A AR A, AE

54 AE & % 54 AFAA, AE Diosgenine tE&TH BHluA] [ FF
(p<0.05)e 2 dagtd FAS JAstE 24E YAy £330 232X, A5 Diosgenin
= vy 337 JE AEE #3EFHAY

. 9% v Pk A g
o5 mw gGrp AP fexyo] 208 2% EFSE (Je2AY 7% 004%) AxIE texd
sfol=y 2YL ARG /1B (FEnhze/sRAsaTad s Bsgr,

A E % ARIE desq ey 2
A& 717k 0 2009 9€ 14 ~ 2009 11€¥ 26¥
SCELESNCOELELIEEE L LSS
AQET 0D S84 R Y AFS 947 d
BEYI} A% AP v £gL

(h A - & A" 7R 3 A8A BFAA

H}Olo’\j—‘l‘é@(r)ﬂ]/ﬂ AT A=VE YA glolEY AY IR uday PJrp ds 2
AR AFS I O] =g FE AFLE gddn. [(Furtza/9 R sd 2]
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A APA} 274

Fru] Aol A 23§ AeaE cesd soluy Mg #Hy
oM Es gk Ha 2 A9 AEFE oy vy =58 FE A

Fom podct

3. AAE @ A4 FA4 2 72497}
7. QA AEARL 53 AT 3 ¥
_ - N

2 AR J1U (FEPEE/mRAGATL gt BrisT
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REPORT SUMMARY

Title Clinical safety evaluation by single patch test of 0.04 % Diosgenin Formula
Purpose To evaluate the irmitation potential of cozmetics and its ingredients on human skin
Test center Dermapro/Skin Research Center Test pericd 11 May. — 14 May. 2009

Jae-zook Koh, Ph.D.

Authentication | Scientific Director of Dermapro/Skin Research Center

DERMAPRO was wvalidated “QUALITY MANAGEMENT SYSTEM CERTIFICATE"
{Certificate No.5855) by KOTRIC Certification Center on the contract research and
consulting service on human skin safety and efﬁcac'_-.-i.

of Test Center

BioSpectrum
Sponsor SK wentium 101-701, Dangjung Dong, Gunpo City, Gyunggi-Do, Rep. of Korea
Eunsun Jung f Team Manager

Subiects: 30 healthy women (mean age 39.73 £ 6.86)

Procedure: 48 hours single closed patch test on the upper back.

Method Reading and interpretation: Reactions were assessed at 30 minutes and 24 hours
after patch removal by the dematologist and principal researcher according to the
modification of Frosch & Kligman (1979) and CTFA safety guidelines (1981). Al
assesaments were performed under standard lighting conditions.

Result This material (#01) did not show any skin reaction at 30 minutes and 24 hours after
patch removal in all subjects.

This material (#01) did not show a significant evidence of primary imtation on human

Conclusion
gkin and were classified in the non-irritating range.
Date of Final
27 May. 2009 / DSA-PI-914
ReportiCode 2 =

Safety Test Seung-joo Kang, M.D_, Ph.D.
Assessor Scientific Director of Dermapro / Skin Research Center

Y. 71E AFEH vungrt

gexAde v g35 dolry] $te 7I£9 uHA=Z & arbutin, kojic acid,
Vitamin C, AA2G, MAP, GB, HQ 5% FTEEE A3l dad ¢FE SA4s90. 1 4
I, 2 Fxd o, fesAde] V& vHEAR 4 AV EARt dad A4
AA &axrt o ZsA Jebgdg A
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aMSH100nM treatment

concentration (ppm)

A6 A YexAIL o umA W 754 FAE AR
2 343 (A%)

2 A48 53 geoxAde mlags 9 goaAde AA £ AaA AN
A BrtE gdstden, o AdHRE v
J o] 2.0/DioSphere 2.0)& ©]&3ly HAF M-S A=A
ud 75A SAES AL L AESE SIReH o] AHE

7]
54 A5E AR

o
(e}
)
Ll
Ry
oft
o
fru

GenoPhyto Diosgen Whitening Emulsion
A=A E tje2A 3lo]EY o|HHA

GenoPhyto Diosgen Whitening Toner
AT E tfexA goEY EY

GenoPhyto Diosgen Whitening Serum
A=IE tJe2A 3lo]EY AH

GenoPhyto Diosgen Whitening Cream
AxHE tje24 3lo]EY =Y
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1 AAFEE AFEAAD (BYHA/A A FE D)

2. A821F9 QAA HE AIY AR IA

3. CTFA 5% A3 (DioSphere 2.0)

4. A=V E Hoxil gto|EY Al AF v gyt HYIAY (AAADZFHEIA)

5. 0.04% Diosgenin Formula 5 38% 3}3E 2 959 QAFHF AXA=F AlE
QIAAE A H 31A)
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