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Age HY Yoz W Er Pl K-S AALor Fouh Y HHAYC
2 Aste} Wil B AT FwekA Btk WA 2 AP 4 24 wY /)
¢ olgste W RATE Yoz WYL FE3H HFE A=A F§ A5

E AgoA AL A BAZL ZYUE FFAAM AHE 11088 dF ez A
o2REH FE A2oM BAHIE KT F FHs AE YA dA) A5
oz diF st oF 5579 wjF7|AE AF FAE A FHZE AFHsd A=z
A F FE8A A4 EAHS FEES AT
A B2 FE2EY VY 33 ZAHS A5t tyrosinase A A A} DOPA zHF4k3)
2] 3 B-16 melanoma cellE ©] &3 ¥ AFS AAF}AL F34 B35S A %A
4 23R AE 54 488 AAFAY. in viro A9 #3514 AE L transformed mouse

=
fibroblast L9292 uj<¥3le] NR assay, MTT assay=, in vivo 4+9] QFAA AP L oy HE

£ o] &F Pacth testS HA|5te] R W] BFE TN AT F2 dy=r4 v
o 2RARE AT A FHFALY melanin B4 JA 2 A vBaHs ¢
¢ AoZ Y.
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2 EFAE b9, dstyE, A &34
Ha doh fEvE A 7jde dAeid s EFalkel A
a2 44 o R4zl w$ 7ZdEgxn FF =AY
B Azo] HAdR &L FArdAME FLd EI A2 oA
AEE Buitirh Aol Ay o A ote] Wolzoe] ZAHY H24 O AL HEo. o
ol @AE e did 22 BESH, HSH A5 FASGL IAME ER
T ZEe %Y FHH Amerte] YL Boloh. AR A4S TS 2RE AF
o] &3t AlFE o3 2:WIHLS AAH dFH gk

Aol FHE Zol YA HAAAL T EFAY gad oA g Age A o
€ 253 dae AU Aok =T B A 8o A HA T YA ¥ saponinF AP
A ERZS OFERGL JodA BYrlT FI, dAZ AZGA, s, 43735
2 ¥dxd, 275 A AT A3, FFEH, H7% 2, =594, HFAE A
A 59 &a%ol low o]l 50 wf Hoju LAFL FEY AT Jfo=
dHA g

A vde] iy BAE EobHol wel 3FF| ascorbic acid, kojic acid, arbutin,
hyroquinone, §&4 724t FZE(licorice extract) I ZtF A8 FZEZ(1)5o] AEFHY
$tth. ol 5 FolA kojic acidE tyrosinased] FAF-Yol EA 3t FElo]2S LHOEA
A 2285 L AHise ALQ)E sed, 4ol T2 wd FAFA wiEA A4
A Aol o} Abgst=r FHd35kn, hyroquinone2 3 F-of ik 2540l wob k3
A2 Qs A FF] ALEHA Zen Ao

aste] HAE 53 AR FolA vlW ¥4 AR 27 A% AT AS o|FIAR
A, 2z, 2%, A, 14, 22, A, 59, B3}, 24 F g5 4
B FEEG 4 Z AYA FEE T tyrosinase A FAo] Ak AHEE WA,

A AAA, B4 54 T SHAA HFFolY dgFd FAFTE oL

ApgStede B2 2AEE 23 ded, vl o] 2 a3t B9stA due ¥4
7F A1

b, g 5o g zpFo] A9 QoW v FAst 4 FD A5 dF AT
7t A& =] ot ol B AFE T vy 48 Sl A2 Jde EAHE HEsn
2ok ma g3k Hejd 48 S 7] At Y& zAMFe=REH o A A
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CAMRARZ WG 2 5
1-1. AR wfgF
11084 AFAHFLE FFAA AFA)S AE2AE2FEH F71€ RH22FEH 7=d
22 v A3 A =22 IBA(Indolebutyric acid) 5.0mg/l(Duchefa), 5% scurose
43+ Murashige & Skoog medium(Duchefa)oll /] @& 8 %(Fig. 1) 3t}
2. AARAZT FE
AZANZ ZRujF A4 2AHZ kgl 70% ol gL 30kg E 1,3-butylenglycol 3kgS
Ho] st o g 2835 £4470 & o I}X](Toyoroshi Kaicha, Ltd. 5C, 185mm)Z
oA Zlth. 60mmHg, 55C~60ToA FFAZ b Al & AFHAA FE2ES LU
o}.

2. dzid A4 A& 243

-1. B-16 melanoma cell ] ¢ melanin A4 =] AF

At BAZ FZEo| st B-16 melanoma cell o] &3ta] uWlane A
t}. B-16 melanoma cellS 10% FBS(GIBCO)7} 4% DMEM(GIBCO)S.2 6 wello] Al X
F 2x10%ells/welle] =2 2zt wello] 2ml4 A7}t 5% CO,, 37C ZZA St A 2442
vl 2Fsl g oh. Gordon(5)e] o] uwrel A ¥ o ELISA reader® 490nmol| A FF T2
ZA 3t melanin A3 &S =AsAT. £3F video microscopeE o] &3t Al EFY F
el g4 S ARG

2-2. Tyrosinase inhibitory activity

Test tubeo] 0.1M phosphate buffer(pH6.5) 2.2ml$} 1.5mM tyrosine solution 4004 787}
3 F eI FNE AN RAZ FE2EL 200 ¥ES. 7] 2,0000/ml mushroom
tyrosinase 20040(6)2 3 7}%t}l. ELISA readerE ©]&3t] 37Ceol|A] enzyme kinetic®} &3
=2 470nmol A A3 H o

2-3. Dopachrome?] autoxidation(9)°] ©]%+ melanin A4 A 23
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135U/ml tyrosinase solutionS 25TColA 10 F< HIY3x 0.03% DOPA
solution(6)< 7}st S& &< Y F o7]d A|l85 PBSo @AEd= FXAA ¢ o
6025t Brg A ZIth 0.2ml HCIE FH7bela 1200xgollA] 15585< A 2a] 3o}, 2

tfo

&L 6N HCl Iml3} S/FF2 A7 S soluene 350 2mlol] <1}, spectrophotometerS
o] &3t 400nmol A FRFEE FA3AT)

2-4. Trypan blue exclusion methodZ ©]-& 3t cell viability

B-16 melanoma cellS 10% FBS7} %-f¥ DMEMu|ZXZ 12well plates] 3x10°
cell/welle] HEZ BF3 F 5% COy 37C incubatordl] A 2-3Y s F3ch v F wjx &
AAS L =2 XHF A|EE H7ISE 5% CO, 37°C incubatorol] A 24A) 7+ wj &k3hr}).
g F cellg 343t 1ml9 ¥ix] 9} 0.2mle] 0.4% Trypan blue(GIBCO)S 4] solution

S Y& F 5E~158 F o hemocytometerS o] &3} cell+2 =AYt}

3. Cell cytotoxicity
3-1. NR assay
Mouse fibroblast 19295 2% BCS7} ¥#%¥ DMEMH|X|E o] &3l 96well plated]] 3
X107 celiwello] H=% EF¥ F Babich(7)e] ¥ol weh 2¥L AU} Y28
Z3to ELISA readers ©| &3t F3 =& SAst AEX YT EWNR0)S T3t
3-2. MTT assay
Mosmann(8)e] ol we} ELISA readerg °] &3t FHEE FAste AZYEL
(MTT50)2 T3ttt

4. AA HEAE

8mm fin chamber(¥ % 50mm’, %3] 20u)] L Fo] A2IE YL F A A2
FEE@%)S o] A2 Y S o] &3l 0.015mA A F HEX AP L A . Micropore
tapeo] FaE HEGBemX7cnd BH)E AT FAA9 MR 24A12 F¢ FEEn
2471 Zke] Ad ¥ HEE AAFAT F 602¢ AL HHEE T F A =S A Y
AT, HE F3 F 48 Azto] A4 F 23 AE5S A YA BAH 7EL ot 7]
£5 o] & Table 1 o] #A 7|&S o] &3

i

FN
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Table 1. #=5& 93 AA7F

HE FF F 2474707} 484200l BEZ AHEZ oleo] 7€d FAEL ol &3dtd 7 A
B i@ AF DEEE NS HE FA F 244 4BATA Y AR e
g AT F As HEse Z AR FF IR BHSEE AL

>(Grade X No. of respones)
3(Maximum grad) X 30(No. of total subjects)

HRELE = X 100

Slol 7128 Ao oA AAE FRBSTE ue A o] 7]&H Table 29
BA7F FASS 7 Alne HeES BASGAL ‘

00 -~ 09 25
1.0 -~ 29 ARZ
30 ~ 49 FA=F
50 o A=

N

Table 2. A4t AR Pged e BA 7]|E

m. 2

1. Melanin A4 A&

1-1. Celll} ©] melanin B4 A&

A B2 FEE R A FEEL o835t B-16W9] melanin B4 JA LS
FAT 23 2 FAZ 28 % 5598 gE AR HEY ¢4 Rez
el =3 94 5599 AL 0.05%5ENA 17%9] dALL B A4 2y

FEEFE AT A& RAFET(Fig. 2).
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A BAZ 228 0.25 76

== 0.10 61
ANFEE 0.05 93
AN RAZ 559 0.025 76

0.01 57

5.0 57

4 FE2E 1.0 21

05 13

. w 0.05 17
daTeE QA Fxo 0.025 12
0.01 10

i AT 52 S 2

1.00 82

Arbutin 0.50 78

0.10 58

Table 3. melanin 34 A&

1-2. Cell viability

B-16 melanoma cellS ©] &3t cell viabilityE =43 A3} melanin A Z3E B
FEoA9  cell viabilitys AIEE A & AF HxF £XE JdEHAC. Fig. 3
oA BolE A} Zo] a4 RAHZ FEFE 1% °lFtNAM Y cell viability= A2 100%
2 Uelgon Zado AL E dA] 0.05%0°] 5ol A2 cell viability= A2 100%Z 1}
ER 2 h

1-3. Tyrosinase inhibitory activity

Table 4 oA RE uigl o] A RAZ FEELS A FEEF vuy w2
tyrosinase inhibition TS UEIHUAT. Y RAZ 5FAL 1% FEolA 45%9
inhibition rate2 HEon & S ToA 85%<2 JAL&L HQl arbutinBths thi HE
FA & YEUA S U(table 4) 14 2SR A4 FEEF vnd] £ o 453 =& F

A& UeEtHAS.
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. . 10 8
o)A 2Z=m
d FEES 1 =
o < 12
HE S Ss Q4 F=o 110 .
A4 3HZ w39 2 2
. 1 85
Arbutin 01 70

Table 4. Tyrosinase inhibition rate

1-4. Dopachrome®] auto-oxidation®l] 2]%+ melaninA}4 <= 23

A #AI2H 3 $599 DOPA AF4tst Al 43 Z4E Table 59 2o 4 4
d 249 =7t I/t wet JAEx Vs FFHLE FUMetHoY A FAS
FZY 0.1% FEAME 68%=2 arbutin ¥ AL R EF A w5 1%
TEAAE 2R %A= AAE&S 24

1 G

ALA =] = Sk .X

s Lt}- T7§1_ T%E‘ 0.1 35
AFEE 1 %
M RAS 55 T =
- 10 8

o],\ N O
¥ FE2E 1 0
= = - 10 25

Ol A ==1 oAb =l
N4 FE2E -~ 3 T
At 32 539 2 =
. 1 87
Arbutin 01 70

Table 5. Dopachrome?] auto-oxidationol] 2]3F melanin A4 <A
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2. Cell cytotoxicity
L9295 o] &3t A BAD FEE Ui AE 54 48 44
ZtH(Table 6). @A sHFFo dutx oz Agstn e vy EFS 2T 22 39 41
A RAZ FEES v A3 A8 A EAS FEE9 NRSOGE 10|14, MTTS0%t
2 272 kojic acid®} vitamin C, arbutin Bt} B4 F& ZARE AU
AE BEL(N)

-
i
_t._l‘
rr
X
dlo
_t._l.

A B2 FEE |
o Arbutin 0.59
= Vitamin C 0.004
i Kojic acid 0.035

Table 6. Cytotoxicity test Z 3}

3.4 HE AE

o A@z 30F e AuRoA AT HE AF HAL 2H4E ZAR st AF v
TE AdsEE g ¥t 2
Ag An, A BAZ FEEA%R)NME LA HEoly AT wrgo] Y #ZHA
@gtom Table 79] BA 7] &l 93ty FaAFTo2 AAHSHU

olo

Table 7. I HI& %=

Abab BAZO pjyl guEs gopry] g APS AP A} melanin A F A
223 Aoz yehych A AL thx#<l arbutin®} B @3 tyrosinase inhibition
ratex= 2F7F o] x| Dopa auto-oxidation A3} EHolA = thET I HxF ZHS EAU
t}. =3 B-16 melanoma celltj ¢] melanin P A& A 2, W=7 Bt £& F4
2 B4 oldd AFJYESE nFol B o AMNE FEFEL tyrosinase ¥ ofy
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melaning  AGste  Zzke] @Alo] gFE P|A = proteins familye]l FFE Fof
hydroxylationo] 1} oxitationd]] 9&& F&= Aoz Bz

melanin A4S 4AstE AL 540 & AE AEe g A LdFE A cell
viability & A& % Z3 Fig. 29 o] Al & 34 F& AF vs) o7t AU
T3 cytotoxicity testQ] NR assay®} MTT assayoll & A X EA S g Aoz Hol 4
A4 FA2 FEE9 melanin A THRE HE AL & Zle] ofd tyrosinasest A&
" 5ast 71ere o7 7bA] A Lol & Ho|e} AzE.

A oE diol oY " ZgE A #BIAME do= tsH B 48H
A& AAok BRAoE AZdY. AFAHA B & URo] A4 FAHZ

o9 4 FEBIL AN FHZ 32BN HAAE Foud 4P F e 7

F RATE 99 HAY AFAFANA Uehd B o] 7| Ed 2olm Y& FHet
gd3e 29 WAEAY 222 AAd FYsitin AZEth Fo2 BE xF, &
3 g4 49e AR vlwo] opd e JAcHe ATHE /Y 5 3oz 4zHch
A%o] e Aol A gowA mW THIF S5 HA YR KT T EHu|
FozE dojn 44 AT WY ATE AAAY B opet FUY ¥y A=E
ol Xz Y BAAE AL Boh UM Gt Hold YRE I AL sHsAol
Fee RAFET

ofbge), A RAS 520 ZAze oW Wi JFE A=A B BT BE
A77t Ba ¥ Aoz Alsdh

V. Zu53

—

. Maeda K, and Fukuda M. J. Soc. Cosmet. Chem. 42, 1991, 361,
. G. Prota, Cometic & Toiletries, 111(5), 1996, 43

. T. Ikeda and T. Tsutsumi Fragrance J., 6, 1990, 59

. T. Ikeda and T. Tsutsumi Fragrance J., 14, 1995, 174

. H. Gordo, J. Invest Dermatol. 125, 1991, 797

. Mason H. S., et al. Bilchem. Biophs. Act, 1965, 111

. Babich, H. et al. Mol. Toxicity(1214)

R N N B WLWN

. Tim Mosmann. J. Immunol. Methods, 65, 1983, 55

=[50 =



9. Hearing, V. J. and Jimenez, M. Pigment cell Res. 2, 1989, 95

10. Hearing, V. J. and Jsukamoto, K., FASEB J.,, 5, 1991, 2902

11. P. Mason, et al, J. Biol. Chem. 172, 1948, 83

12. Jackson, I. J. A cDNA encoding tyrosinase-related protein maps to the brown locus in
mous. Proc. Nat. Acad. Sci, 85, 1988, 4392

13. Prota, D., J. Invest. Dermatol, 75, 1980, 122

Abstract

Korea mountain ginseng known as oriental miracle drug is an important medicinal plant.
The effect of mountain ginseng adventitious roots extract has been described. The valuable
root of mountain ginseng contained several kinds of ginsenosides that have been confirmed to
have many active functions for the human body. However, the study of mountain ginseng has
a limit because the price of wild ginseng is very expensive and rare.

The mountain ginseng adventitious roots were derived from mountain ginseng callus that
were induced from mountain ginseng roots. Adventitious roots were separated from callus and -
grown in solid media(Murachige and stoog media). It was cultured in a 20L bioreactor. After
culturing for 40days, adventitious roots were harvested. Afterwards the harvested mountain
ginseng adventitious roots were dryed and extracted.

We examined the effect on melanogenesis of mountain ginseng adventitious roots extract.
Here, we report the inhibitory effect of melanin biosynthesis on the adventitious roots extract
of In vitro test. Also, we assessed the safety of adventitious roots extract. In vitro,
cytotoxicity of adventitious roots extract was assessed in mouse fibroblast using two method:
The neutral red uptake assay and the MTT assay. In vivo, the allergic and irritant were patch
tested in 30 patients.

Consequently, extract of mountain ginseng adventitious roots have inhibitory effect on
melanin biosynthesis in B-16 melanoma cell test, tyrosinase inhibitory test and DOPA
auto-oxidation test. There were decreased 86%(0.5% concentration), 45%(1% concentration) and

61%(1% concentration), respectively
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Figure 2. B-16 melanoma cell!i melanin A4 <A 8]
Al A RAZ FE2E D: AbAl B xZol
B: 4 FEE E: Q4 &
C: arbutin F: Q4 2AZ =
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Figure 5. A2 Xl @& cell viability
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