Ao WY L S8 B AT

29

e Tge Aore R W EE WA EFS AWl o} 4 FAHe

2 Aste] Abatel dg AT BAsA Rk ged B AR 4E 23 g )

¢ o143 At RATE UPoE MR 2o $3E drzAe) Ae s

qe AT

B APl AEE A AT FUAE BFNA AR 11044 AFHoT At
38 foE Q2N P2 42T F AR A8 Wl 9A Ay

2 o ST o 5729 MYIHE AN FAE Y $R2E A Az

O
N7 F FEeS AN BAZ 222 A
W RAZ 228 w9 A% 2HL 9809 tyrosinase %A AW DOPA AHEAHsH

7123 B-16 melanoma cellE o] §3F v AHG AA YR F34 AZL 98 oA
d AEH AXE 54 A9E AASA in viro 39 F3A4 APL transformed mouse
fibroblast L929E w3t NR assay, MTT assayE, in vivo 2] tAA AL AA AX
E ©]8% Pacth test® A3t FF ukgo] BAL A AT T dHP U e
o) ZAARE A A T3t o™ melanin BH A HE A v|PEHsr ¢4
g Aoz yErych
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Hzz a3l digech e 1 Agxdel WS AGER BAZA
Be 99e W) qre 83zdel AWAN G FrNE F&d BY A2 o0
ALg wltt Alzkel Ay o Hste] Welzde] 2AHW vzA 1 BE 9o} o
Bol AANE Aol Ul BA ABUY, R ARSo] RANT uME Edz

& a5 oFte Feetd A Ewke] 9l Wolth HAw e HHL IAL X
o] &3 A E] 95 LANNE AR =50 ko
el TR "ol AAT AAE 2 RFAY Fzd QoA e ddE A o

2 Bg3} oOFEE AUD Yok E B 480 39 AT UA % saponins 42 %
4 2de dFFRAT YoIA WAVE $, FAE AFeA, IYuAs, 43

=
% A4z, s 23 Ao)s B8, FRES, {5 2, =SAA, AR )
H 59 #%ol 9on A mFel WS Holg 2UFS T Nua ooz

A mel e #AE FolFe] wel 33Eol ascorbic acid, kojic acid, arbutin,
hyroquinone, &4 24T FFE(licorice extract) ¥ Z+EF A8 Z2ZE(1)So] AL 5o
ok o8 FoA kojic acidi tyrosinase®] ¥R 9o EAFE PaolLe WY EA
A 28T E Afste H4Q)e s, Aol & B S$FTo] mFA HAA
Al 9o} AHgshvl F4 4 3iH, hyroquinone ¥R i@ xtFAlo] o} gk A
TAZ Ast] A SFF] AHgEA Eaha 9ok

attel HAE 53] AE FoA Y 4 HJES 2] 93 A A& o] F o]zt
1T AN, Fx, A, A", 34k 42, 99, Bdy, v, ¢20] 5 v} A
= FF=G 4 2 AFA FEE 5] tyrosinase A FAo] Y= AJAL urE Ao,
ol Al <A, ¥ JHEA Y WM BFFod JYEd FEEE oj¥o
Abgstede %S BARE 23 do, ulue lo) o &3y} gustx Qs 7
7b A

mpebA, J 5ol gid 2ol A glowA nly &F}s} 943 HA dEo] Y A7
7t A&H0 v} old] B A7 FY9 1Y 28E0] AXa Y= BANS sFsn
o v 237 Hojd ARE 27 A%t A8 zAwjgoz Ry dojd A} By

j:!
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B A AH)e AEAZHEE f{rld AYg22HEH F=d
BAZS 2o A3 A% 328 IBA(Indolebutyric acid) 5.0mg/l(Duchefa), 5% scurose

7} &8 Murashige & Skoog medium(Duchefa)oll /] &€ v (Fig. 1) 3t}

AzxAZ) Z2AuEF A3 BAZ 1kgd] 70% &2 30kg 2 1,3-butylenglycol 3kgg
I g 83 £A4Az7 & o3| (Toyoroshi Kaicha, Ltd. 5C, 185mm)Z
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2. 98d B4 AAE 43

2-1. B-16 melanoma cell 2] melanin A4 oA 43

Abal BAZ & Ed thdte] B-16 melanoma cellg o] &3t nwians =43ty
t}. B-16 melanoma cell-S 10% FBS(GIBCO)7} &3¢ DMEM(GIBCO)L. 2 6 wello] Al ¥
& 2X 10%ellsiwell®] F=2 7+ welld 2&1(1/&] 78kl 5% CO,, 37T ZZATHAA 2443
vl k3t ol Gordon(5)9] Hlio] wet A3 ¥ o™ ELISA reader® 490nmojA] EZEE
228t melanin A LS ZAYT. E3 video microscoped o] L3t AAFY F
M gde £ BRAA.

2-2. Tyrosinase inhibitory activity

Test tubeol]l 0.1M phosphate buffer(pH6.5) 2.2ml¢} 1.5mM tyrosine solution 400y¢ 7}
3 & TR SN3 A RAZ FEES 200 BT 9 7]9] 2,000U/ml mushroom
tyrosinase 20040(6)S 7}stth. ELISA readerg o] &3l 37ColA enzyme kinetici} &%
EE 470nmo) A &8}

2-3. Dopachrome 2] autoxidation(9)°] ¢]3F melanin A A AH
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135U/ml tyrosinase solution& 25TCoA] 108 9 wl%dst 0.03% DOPA
solution(6)5 7Fste] SE Ft wiF F 7)o ARE PBSe| GAEE XA €I o
& 605-F< ¥HE-AlZIt) 0.2ml HCIE H7Fsla 1200 xgol A 158%5¢r AR s} 3
AEE 6N HCl Imlz F/HFE W7 thS soluene 350 2mlo]l =<1t} spectrophotometer S
o]-&3te 400nmelA EFZE=E SA3At
2-4. Trypan blue exclusion methodE ©]-&3F cell viability
B-16 melanoma cellS& 10% FBS7} $H+9 DMEMuIA 2 12well plateo] 3x10*
cell/wello] H =& EF3+ 3 5% CO, 37T incubatoro] A] 2-3 wjek3tc}. ujok 3 wix|=
AAST FELEZ 543 A 22 F7}5t3 5% CO, 37T incubatoro] A] 24A17F u] Fshh
cell& 3 F3te] Imle) ®jx] ¢} 0.2mle] 0.4% Trypan blue(GIBCO)E 43S solution
T 5E~158 Fo] hemocytometerE o] &3l cellF& A stg)

DI

tlo
r!o

3. Cell cytotoxicity

3-1. NR assay

Mouse fibroblast L929E 2% BCS7} 3#¥ DMEMu[A| & o] &3] 96well plateo] 3
X10° cellwello] =% EF3 F Babich(7)e] Wyl wat 48L& AASRATG. M4E
F&5lo] ELISA readerg ©] &3t FREE A5t AE EE(NRS0)S F3%ct

3-2. MTT assay |

Mosmann(8)2] "o} w2} ELISA readerE o]83le] FFEE Z2Aslg AEXRAEZL
MTT50)& -33Ach

4. JA HEAF

$mm fin chamber(## 50mm’, §-3] 20u)o] BE Fo] t2aE G F A4 RAga
FEE@WE o2 AE o83k 005wy Ae F FE AFL 39k Micropore
tapeo] F-FE HEGmxTend FH)E A7 Foixte AubRo] 2447t Fok BFsim
uAzke] A # AXE AASAT. F 0¥ FAE AWES @ F A B5L A
93, BE BH F 48 Alzke] AWE F 2} B5L ABSAT BA s1ZL ok 7]
&5o] 9 Table 1 9 BA 7]& & o] &34
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e 15A w49 &
. 0 Fkg
+ 0.5 o Fut
* 1 AAZ FREG g B, B % 73
+ 4 2 I:’Caﬂq]‘_ _'O‘_H]— :F'%l 7; -)F__,ﬁ_‘
+++ 3 ‘:HTE
Table 1. #5& ¢ AR E

zol W FF WEEE AU HE 3 F 2403 48X HR WIE
g ANE 3 g PGFstd 7 AR FF JF HEEE AT

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

X 100

ol 7led T4 e A" HFNEEE Vg AT ofefo]l 7lE¥ Table 29
#ANEA FAN] 7 A8 e E BAIAU

vy g 3= 2.4 7le
00 ~ 09 FA =
10 ~ 29 AR
30 ~ 49 F A=
50 o] A=

Table 2. Al4tE HAF WHSxo & #A JE

m. a3

1. Melanin B/ A&

1-1. Celld¢] melanin A A&

Abal RAZ FE2E E AN FFEE o83t B-16U19 melanin A A E&E
2R3 49 A FAZ F2E 9 F592 & AR vy 8 Ao
vebgth £33 A4t F5 A9 Af 005%F =AM 17%2] dA&S o gt A
FZEHE= AT AolE HAgFHFig. 2).
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Sample ¥ 2 2% (%) M;';“g(;f‘
050 %6
Ay RAT 228 025 76
e 0.10 61
aras 0.05 93
A BAT B2 0.025 76
001 57
50 57
A FEE 1.0 21
05 13
e 0.05 17
desed A4 EEA 0.025 12
0.01 10
o o 0.01 19
\_1:1' ‘T‘XE]:L- o"u"ﬂ 0005 2
1.00 82
Arbutin 050 78
0.10 58

Table 3. melanin A A A&

1-2. Cell viability

B-16 melanoma cellS o] £33} cell viabilityE =A%+ Z 3} melanin A EFE 29
FEo]Ael cell viabilitys AEE HAeshA e A% wEF £15 YehIQT Fig 3
A Holz A Zo] At BAZ F2E 1% ol dtol A9 cell viabilitys A9 100%
2 Jetgon 349 ALdE A 0.05%0]3tol A 2] cell viability:s A9 100%E 1}
e Atk

1-3. Tyrosinase inhibitory activity

Table 4 oA BE nl9}l Zo] AN FAZ FEEL AN FE2EF vus L
tyrosinase inhibition EIE YERNATH A BAZT F2YL 1% FEAA 45%2
inhibition rate® HPov ZL FEoNA 85%2 AA &L HQ abutnXu}:E o}
FAE YJeERf o )(table 4) A4 BASH A4 FE2EH vjud B g Y453
A& YGeRARAT

A
X
X
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. ' - Tyrosinase
Sample 3 A2 E5x(%) ol 48 (%)
R 1 3
s 0.1 15
HrEEE - 1 45
N L 01 20
23 reu 0 g
AHFEE | A4 55 2 2
A4 2AZ 53 2 :
1 85
Arbutin 01 70

Table 4. Tyrosinase inhibition rate

1-4. Dopachrome 2] auto-oxidationol] 2]+ melaninAA A 43

A F-A4323) O w5 DOPA A-E4tst oAl 43 A= Table 59 2o 7+ 4
g EZY =7 UMl wE dAex JE FdeE FUhEey A B
FFN 0.1% =M= 68%Z arbutind} ¥l AA &S BT EH AW 5 1%
sEANAE @A T%FEL A& EIAH

Sample 3 A 2] 5% (%) Ihhibition rate(%)
A RAT 2EE - -
AEFEEE 1 o
ARAF BA L =0
- 10 8
OlA} =11
C . 10 2
QaEzE | A4 w3 1 1?
A #AZ 53 0 1
7
) 1 87
Arbutin 01 0

Table 5. Dopachrome ] auto-oxidation®] 2]% melanin 4 9} A)
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2. Cell cytotoxicity

L9298 ol &3] A FAT FEE0] UF AX 54 4L AN FHE d&H

ZtH(Table 6). @A 33T dubz oz ALLEla Q= vy 2AL YE2Fo2 3o 4+

A4 RAZ 32ES va AP A A4 BAS FEE) NRSOHE 10]4, MTTS0%
o=z o

Sample NR50 MTT50
A FAT FEE 11 11
o Arbutin | 0.59 0.61
=3 Vitamin C 0.004 0.031
B Kojic acid 0.035 0.039

Table 6. Cytotoxicity test 2 7}

3.4 Hx AN ¥
3 AFA 3099 FAubpola At HE AP HJA AAE ZAZ st HR wky
EE AXEE 08 g9 2
N8 A, A BAZ FE2EA%ANAE €A wgoly AT ukgo] A FAHXA
okgton] Table 79] B 7|Fo 9dte] FAFoZ HAF}AT
24 hrs 48 hrs Reaction .Grade(%)
Sample P I P o | o+ |+++| Oahrs | dSprs | Mean

r&

5

-+
T

Score

0.00 0.00 0.00

2
K
o

bt Ao wjw gHE dolry] AT A48E AP ZH melanin A FA
L8 Aoz yeyth A4 592 diZFQ arbutindg} 8] 23] tyrosinase inhibition
ratei= 9FZt @o]Xu} Dopa auto-oxidation A3 EAAAE diEaH vl FHE AN
t}. =3 B-16 melanoma celld] 2] melanin A LS S Fdy, g7 B & F3
»ac} olz)s AHRfEE nFo] B o L FE2EL tyrosinase B ol

ot
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melaning A= Az dAY FFS mAE proteins familyo] FFE  Fof
hydroxylation®] 1} oxitationo] |¥E F= Aoz R

melanin A& A= AL S g3 AE AbH 9%k A dFE A= cell
viability & 4@ & A3 Fig. 28 Zo] ARAHE 34 @2 AH Hlae ZHel7k gt

T3 cytotoxicity test¢l NR assay®t MIT assayd] A& AE EAL g ASZ Hol 4
A FAZ F2E9] melanin JA EHE AE APdo] 9§ o] o} tyrosinases} AT
d 249 Vet A8 7EX] A FLol &g Aol AZtE.

Aol ol" AdEo] ol¥ uy FH{E e FHAME FoE sy B H¥H
AE AAHol dAoE AZAH) AN B F K] M RAZ FFE0] o
9 4 FEEoIY UM FADZ FEFEAA RAXE AAEY 433 F& EHE 7

o

A FAZE 9 g AEAFAA JdERG AT Zo] J|Ee] 2ojn Qe 313
EddE g HAEHY FEFEZ QA Fsivn A4dd. oz & &%, &
I g AFe AA vdgo] ofd T E oA ARxE IR F go AAdr).
o dg =50l AL gowA my w7t 5% Ad A8 o ol A
o2 HE oz A FAZ e A7E FAAAY B ol FH vy Y8V E
ol ZhAa v EAHS AL B "y g7t Hold 82 1 s rtsA ol
S HoFE |

ob-22, it FAZ FEFEo 449 oW A JdF&FE uX =X g ¥ B
A7 BRY AoE AtmdY

o)

O
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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 viro 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

A\
A

61%(1% concentration), respectively

~54—-



Figure 1. 7—;1?,1&_01]/@ S5 2
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Figure 2. B-16 melanoma cellt] melanin A4 A ¥l

A: A A

B: g% F&5&

C: arbutin

F2E D: A BAZ 559
E: Q% 559

F: a4t #42 5%
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Figure 3. 3
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Figure 5. A& X9 WE cell viability
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