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The Rhodiola sachalinensis 5 g were mixed and extracted with methanol 150 m¢ at the room temperature for 12 h. The
effluents were collected and grouped into the two. In this experimental condition, the mobile phase composition were linearly
changed as follows; water/methanol ; 90/10 - 30/70 (vol. %, for 5 min), 30/70 - 10/90 (vol. %, for 15 min) and an analytical
column (3.9 x 25 cm, 15 um particle size, and 300 A pore size) was utilized. The performance of the extracted Rhodiola
sachalinensis as a whitening agent was not favorable, so it classifies the Rhodiola sachalinensis extractions with two
fractions and collects each fraction for whitening agent assay. For the in-vivo melanin production ratio assay that used
melanin-a cell in 10 ppm concentration, it was 58.6%, the first fraction of the effluents collected between 1.0 and 4.0 min,
while it was 60% between 10.4 and 17.6 min for the second fraction, which were more efficient than that of arbutin, 45.6%.
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Zh SEAT hE =4, € 2AUA (tyrosinase) A B %8 Fu, 42 & g, AFY 9 /[J=bSA,
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(Rhodiol)s] %3THD). Szt 2RAel A5, xe) 58 P8 4% ARE ac Ageos B4,
Ah gk ARy B2 upelEelA] A, 53 9 FAT 2 2948 FA5 A e AHEG). §3
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¥ Cortresponding Author : Center for Advanced Bioseparation guitxo g mEAde dadel 8 B¥ Zd o A
Technology, Inha University, Incheon 402-751, Korea o] AAHrt MEW ®glAbo] E(melanocyte)o] A 43R
Tel : +82-32-860-7470, Fax : +82-32-872-0959 F A 9%z WEEs dele Z(melanosome)d] 9 B

E-mail : rowkho@inha.ac.kr.

169



170

o] d#go] o fRe 7 Ak e g 9
Bhg o] F o] A TEE o)A, fRAF 2 A A}
5 98 add o8 249 ¢ ded, F2 L9 2
d Aa gA ol B BE ol 23 Aojtl dalde]
Fa3 715e A4 FU4L AAs ole i &i4o
23Y FARE HZ33e Aot ayEz didoe] gr
= 3L BE4, 834 B4 P2 HEH J5EE B3]
At g4 dAHAE 7tAn e A& g

gRojMe MxrA Wxe F2 g A kA B3
oM d7E 4 v AAZ, did FAHY Fa4U E
CJEAVA &L ZEE] H8te Elo]ZAvolA] A

ZAGelAle] 7Ae] dd ZIdEA

EAE, TEY did AL F

3 7171 s " etmAtol

Ed HEAL dehiic EES AEdit ARz, =3

(dopa)9] s E 98 = 4 EHE& A o

Agto g, dzd AAF7|FL A 184 Eo]ZA U olA 9}

%3 I EZ(DOPA chrome)o] 4] DHICAZ O] ®lge Zujs}

= A 284¢ DOPA chrome tautomerase 1= DHICAO] A]

indole-5,6-quinone-2-carboxylic acid2 <] W3S Zu|sl= A
39} 829 P& FAA 2EAZITHe).

depde] QgL T2 golZA Yol Zg o) ojF
ojAE Aoz HAHUAINE 1980@d] o]F A elA
dopachromeo] DHIZ == ZZ 9ol DOPA  chrome
tautomerase 2H-8-ol] 2|5 DHICA(S,6-di-hydroxyindole carboxylic
acd)Z A= =L B2/ 9T DOPA chromed]| A
DHICAE #A Haldg 43te 42 AZ7F 54 8
= A8 U WAELEEE ANE BEF) AT 34 A
28 FAY3 ok, 8).

A= dade Aae 97 5o HEF A U

ol H7x stAgh 7w, 20, H, AW Z& vig
FHQl &9 BEAZ AdAHD gtk wetd weld dAHL
AAE 4 A= wdA I FAHo] FUlHL gon
22 a3/t JPHT g VEde deide) A4
£ A s, Fdole ol2FW 4L (ascorbic acid),
A, GEE (arbutin), 3}0]=Z = (hydroquinone) 0]
A ARl gt oy diEd ndugsq =
g9 F¢ A vdaAdE B73tn A
e EA7F J39).
L 1Ztao g QUAF¢ AEHE H
ZES ol 8% muAFy}t QAo A <
g, vulAe A852 43S w3 Qe TAHY
azvtEaH o g B3 £, FAs}n, 1 vy
g nEstaA s

ol g
oz >

e s oo

2 lo

o

=

94

& RN F9ay
u} o7 PTFE 02 /m,

Korean J. Biotechnol. Bioeng., Vol. 19, No. 3

Advantenc MFS Inc)E o|&s A HIE 3t} o5
2 o]&3 vete-e YAESt (Duksan Pure Chemical Co.,
Ltd., Korea)ollx T893, E& 79 B (Division of
Millipore, Waters, Milford, MA 01757, USA)¢ HE (HA-0.5
um, Division of Millipore, Waters Co., USA)E o] &35} o
H RS ALHAT Aol A48T BAS HPLC
A 9971712] MI30D solvent delivery module, UV
730D detector, Rheodyne 7725i loop injector (20 #¢ sample
loop)$t F#7]7] M930 solvent delivery pump, UV 720
absorbance detector, %% 7]7] Autochro data moduleS A}&-
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Tyrosinase A& =02 dopa oxidased] 4L
L-dopaE 7|4 Z 3}l AAE dopachrome?] &FF% microplate
reader (VERSA max, Molecular Devices, USA)Z o] &3] 492
mmold EFEZ =Asgck wBad AEE CSTBL6
mouseE 7| YO E 3= Murine melan-a melanocyteZ A] B} ¥ 9
o X EFubo} A8t} vl vl A 2E RPMI 1640 1l ]|
10% (volfvol) FBS (fetal bovine serum), 1% 3FAA
(Penicillin 2 streptomycin)E H7}ste] wHE T, ofd] 200 nM9]
PMA (phorbol 12-myristate 13-acetate)S 7}3te] 94435 Az}
W OAE wjokel e AE-ElAT) Optical density ZAo] AHEE
spectrophotometer (UV-160A, SHIMADZU):= 475 nmoj|A] A&
3T
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7} 15 m, AF =7 100, 300 AQ ERA=Z
AY (39 x 25 em)o 20 w7 e RuZ
ste] EEjstdth AdH oz ZAA oled AL
A WA, B/, 90/10~30/70 (vol. %, 5%), 30/70~10/90
(vol.%, 15%), FHA; 100/0~70/30 (vol. %, 10&),
70/30~30/70 (vol.%, 10%), 30/70~0/100 (vol.%, 10%)o] ).
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1) Tyrosinase & XisjAlH

Tyrosinase As&A =2L dopa oxidased] HHHS W3}
of o]&3} o, dopa oxidase2] B42 L-dopalE 7|&=E &
o tyrosinaseo] 23t WA EH= HR2AME¢l DOPA chrome
S FAT 492 molA ZHsY w7 40 4 25
mM L-dopa$}t 80 #£2] 67 mM phosphate buffer (pH 6.8), 40
(£ 2] mushroom tyrosinase (125 U)9} 40 1£2] A2 #H7)3}
o] 37CoA 2087F ¥H--A)7] & microplate readerS ©]-8-3}
o 492 molx FHEE SHetol e} Lol Aalge 7
3 TH10).

PrE-7-9] O.D.

Adfg (%) = 1_——_——517’577.%701). x 100 0
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2 g9 PA3} Edhe Bloise) ol Bt A FE
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Hl g 24well plates] 7} well B 2 x 1077} 5|28 B3
I e zstelA 2447 M det At Rekd AEe
T igMEe] A HFS Fste tryphan bluez @43}
hemocytometerE o] §-8l] A5t} 24417 Wi &
AE7F B2 well2FE M2 WAZ n@3 T A|E
AMEE AR (FAHY EEE final 35 10 ppm, |
ppmo2 Ad T 37T wjgrle] 10% COe zheE
2~3Y7 WYt dHETEAE AEE FUistA &
R E o]fdFgoer EEEAZE arbutin (Sigma, St
Louis, Mo, USA)S A}&3}th(12).
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o] RirE & AASL, Trypsi/EDTAE o] &3to] H.2
B X2 mo} RPMI 1640 B2 A A3 T 1500 rpmo.

2 4Rt AEE F£AAT o] AEELS A
PBSE M X3l 10%¢ DMSO7} 971 1 N NaOHZ 7}
gl 90T FegzolA 1083 Akl AN F W
28 A A7) 1, spectrophotometerE ©]-8-3}e] 475 nmoj A
optical densitys =43

Behd A A3 E(%) =

HET S HE - A B S HE
HZE 7S

x 100 2)

B3 4 well & AA
melanin®. 2 ¥ 7|83, THA]
relative melanin®. 2 X 7|54t}

delde] 9FS  Absolute
Areg diid g3

5) M= 2| viability determination

dad Axe = 94FS FHd tryphan-blues ¢
A 3}1 hemocytometerS ©|-£3t AlF3AT debd A X
& seedingdtil AnE H/HE F w39 F dET9
Axeet NES HA7ME AT AEeE v AES
o, hETY MNESFE 7]1E07 39 % controlE H©) o] E
skt

Zn o 3

7129 1i% AH A=ntET I (high-pressure  liquid
chromatography; HPLO)o| M= AP FAH F&A 9} o]F
Aol B, gAAbele FAa gibey viAUEeE Ei
7} Hed AMEEHE F2AY R g3y dAjeltt &
F3sd, & 2HHo) 7] o] AfHoz A 1
o] ®ol] Hadlt FAFA Exle FEA YA welA 5o
o3, YA Fo g o] A £ v FAAEE
7S ARtk EFA 7z & EHAUEY 2%
o2 Fert Aol Hu dujz F e A 7HA} B
Ho 2 FA3TE o AuE WAUZS =3 FEAe F3
Ao 234 2%, 7 HY L TP oES3this,
14). HPLCOA AF8-E+ ¢4xe] MZF37)E 100, 300 AL
2 HY o|FH g o} TRHY FEES A

FAY FEES 02 m vlolAE EHE A3 & 4
£ A3 39 x 25 cm, Cis, 15 mm, 100 Ao} 20 S F¢
35tk ol o] AL AYTuiSuiEdyE ©)&dtd
ke, 100/0 - 70/30 (vol. %, 10%), 70/30 - 30/70
(vol.%, 10%), 30/70 - 0/100 (vol.%, 10E)o| Tt Fig. 1o]A]
& 4 R0, TAH FEES V9 FJa2E 2T 4+ 9
Ak Z+ Had dig 44 BN vRELE SH37]4
F3Holz] £k A AFAL wE )Y 5=z2E
5 RE @, #2)02 JrA Hodth 1 43 Fig 204 B
= 4945 44 HAY old o) N AL WAFu L=
AHG o] &3 E/HERE ; 90/10 - 30/70 (vol. %, 5%,
30/70 - 10/90 (vol.%, 158)0]%it}h. HPLC #x)9] #&3 ¢
g 929 £ &S vHse EAME FAY (39 x 25 cm,
Cis, 15 mm, 300 A)o] A2z7)7} 300 AQ ZAEL Z43
o AMEIE, ©l%d RAE viny 7usiA dEgFe=z
HPF AT

500 (e e —————————————
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Figure 1. Separation of extraction of Rhodiola Sachalinensis by
RP-HPLC (Mobile phase : Water/MeOH = 100/0-70/30 (10 min),
70/30-30/70 (10 min), 30/70-0/100 (10 min), packing size : 15 4m,
pore size: 100 A, inject. vol.: 20 £, wavelength: 365 nm),
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235 #1, 20 Cifst tyrisinase §A &M 9 Hipjy
Mlzoll cist Hst

Fig. 29} Zro] 47)9] H=mg A7te] we) 25802 &
STk FUFE 204 150 w7 =2l EHotr & 3
H #1, 28 3714 Z297|(BUCHI Rotaevapor R200)Z &3
gtk ZF BB A e in-vitro (cell-free)ol| Al S35
tyrosinase E49] ALY Aze vehA] Gk 28y
Al FAE R ME Fig 33 Zo] LEEo]
45.6%¢) Aehd &4 AHE & ¥ 10 ppmo] 22 FE
A #1373} #0225 27 58.6%9 0% 2 HISE S Hehd
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Figare 2. Separation of extraction of Rhodiola Sachalinensis by
RP-HPLC (Mobile phase: Water/MeOH = 90/10-30/70 (5 min),
30/70-10/90 (15 min), packing size: 15 4m, pore size: 300 A, inject.
vol.: 20 #£, wavelength: 365 nm),

E Metanin{%)
|| EEm Cell growth(%)
—e— Melanin/cell(%)

% Control

Figure 3. The effect of #1 and #2 of Rhodiola sachalinensis on
melanogenesis.
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Z3ke TAES 39 WHESte 150 M &AL FulsYTh
Tyrosinase 849} A &S &2l Fig. 49 Axl, 2 mg/me
(400 ppm) ©}e] TEENMN BEAAFHBA0] 50% ooz
vebgt) o] tyrisinase A A AFoM AHE
44 ZHY AL #1, 28 400 ppm o|Fe] AFER T 5

7l etk £33 FEES deid AZo HE3G
o} delbd Axe] s HEs=r) 10 ppm 2L 100 ppm
ol =2 Aste} 39 F 2P A Fig 5914 BE 2

AE 10 ppme] FZAA M AgFo] 7.52%0]1 Hehd
ol 32.75% Aol wjdl aFst USE & F Uk
HHE 100 ppm FE9 ATl Heldo] 853%2 w2
A A=A, AEe AF A 8045%2 AE Wo}
Ax o Aghde] gl Az e)R] Eilgon L3 A
2o 540 e e E Azdn.

ZAHY FE2EE vy AR IHE 7ITA AEY
HEE AMEtaAt & o A¥e Ao mEd, oled X
AL B/ e 90/10 - 30/70 (vol. %, 5%), 30/70 - 10/90
(vol.%, 158)0.2 3o #1, 28 Rl #28 B3 53
o ARg3E Ao 7MF E&A AL €+ U

60

Rhodiola sachalinensis (MeOH extract)

50 4
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20 4

Tyrosinase inhibitory activity(%)

0.25 0.5 1 2 3 4 5
Concentration (mg/ml)

Figure 4. The effect of extractions of Rhodiola sachalinensis on the
tyrosinase inhibitory activity at several concentration, in vitro.
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Figure 5. The effect of total extract of Rhodiola sachalinensis on
melanogenesis (Control, 10 ppm, 100 ppm of Arbutin and Rhodiola
sachalinensis repectively).



Choi, D. Y., Separation and Performance Test of Whitening Agent in Rhodiola Sachalinensis 173
Q of 2. http://www nanum.pe.kr/nh4fr/fr050129.htm
3. http://my netian.com/~asia-cofa01.html
5 7 % o o = als 4. http://asiacom.mytripod.co.kr
B84 5 g vgE 150 mig Tt G2 12430 5. Park, K. C., Y. Choi, S. K. Kim (2003), Whitening composition
F&3 ARE AFAT w 23Eo g BESch ojd containing Rhodiolasachalinensis a. bor extraction, application No.
9 ol AL thew zov EyMeg; 90/10 - 30/70 1020010046636.
6. Son, A. R. and S. J. Lee (2000), A survey of certifying the
.5 3070 - 1 1 BN A
(vol. %, 5%), 30/70 0/90 (vol.%, 153F), _’___1 ° =% _(39 effectiveness and efficiency of whitening cosmetics, J. Kor. Soc.
x 25 cm, Cis, 15 gmyol] #2 a7]7} 300 Agl FEE FH Cosmetol. 6, 239-254.
o] AMgeAt 34 FEES o€ WUAdT FHo 7. Totsune, H., C. Ohno, Y. Kambayashi, M. Nakano, Y. Ushijima,
Ae gxEo] H]aﬂ FgA0l @w% Ax] EaAg, A S. Tero-Kubota, and Y. Ikegami (1999), Characteristics of
- hemiluminescence observed in the horseradish peroxidase—
A7k =] 7} B 3 nwAe ¢
12t me} 2nEeR EEjdte] 7 Fgd o i 19974 hydrogen peroxide—tyrosine System, Arch. Biochem. Biophys. 369,
AA} A, melamn aZ ©]&3}d in-vivoollA =38t dzphd 233242
SIS Hug YA 10 ppm FEE 7)ESE = 7 8. Nikiforos, K., Robert, M., SayreLisa, Z., and Chedekel, M. R.

% %‘Pf—HA 45.6% KTt 1.0~4.0% ¢ 578 #17, 10.
4~17.6% B¢ £33 #27) 247 58.6%, 0% 55}
debd P4 Asee Ag & 5 ATk

z Al
B a7t 2324887154748 (Qsnsm A7
2

H Aol FAR=EHY.
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