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Elt). sdEAA Ald o2 &ASH(DPPH free radical scavenging assay), U] (Tyrosinase inhibition assay,
Melanogenesis inhibition assay), 57141 (Elastase inhibition assay), AF2]X 5= 2 QFAA AP (MTT assay)©]
AAFE A, FF e FEES 15 pg/mle] oA tyrosineol] th3t tyrosinase A&7} 45.2+3.9%, melanin
AgA EITF 24.2412.0% Pl EARTL S80It St a TR 240 pg/mle] FEEE A DPPH free
radical 2~AE0] 40.949.1%% H|WA F3itt. T80 9= 100 pg/mle] FEEETAA 12.7£6.8%= St
gkom, 22l FFartE A Tt wEtA &7 ATE Fote] FEH e FEES PEE vuaAlEA
7FsE BolFgirt.

Abstract — Root extracts of Angelica gigas Nakai were tested to see the possibility for functional cosmetic agents. From
ethanol extraction method, 97% of decursin and decursinol angelate was obtained, and concentration ratio of decursin to
decursinol angelate was about 3:2. To test possibility as a functional cosmetic agent, DPPH free radical scavenging
assay, UVA/B absorption, tyrosinase inhibition assay, melanogenesis inhibition assay, elastase inhibition assay and MTT
assay were done. Root extracts of Angelica gigas Nakai showed 45.2+3.9% tyrosinase inhibition of tyrosine, and
24.2+12.0% melanin inhibition at 15 pg/ml extract concentration, so that it indicated good whitening effect. DPPH free
radical scavenging activity was 40.9+9.1% at 240 pg/ml concentration, which is relatively good. Anti-wrinkle effect was
poor such that it was 12.7+6.8% at 100 pg/ml. UVA/B absorption was also negligible. From the research, root extracts of
Angelica gigas Nakai showed good potential as a whitening agent.
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Mushroom tyrosinase, L-tyrosine, DOPA(L~dihydroxy phenylalanine), DPPH
(a-diphenyl-B-picrylhydrazyl, MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium), DMSO(Dimethy! sulfoxide), trypsin, a-MSH(a-
melanocyte stimulating hormone) % Dulbecco’s modified Eagle’s
medium(DMEM HI%] )} Sigma (USA)ZHE 4315 tt. B16F10
oAl EF2oNA FelE o 10%
FBS(fetal bovine serum)@} 1% penicillin-streptomycins %7+ DMEM
Hjx]ell A 37, 5% CO,S o= wjok ).

e A Aehidels 2k 2 ARgasl o, =] o
FEES 5 YH010E oehe-S AMgslo] IR o]
At} HPLCE= Waters Alliance 2690(USA)YS AH&8l 1L, 24
Zorbax SB C-18, 71&7]%= UV detector, 13> 1.5 m/s5 A3}
STk LCMSE Agilent 1100 MSD(USA)E AMgalglon, Zhe 2
Zorbax SB C-18, 1= o}H|EU E& (acetonitrile)?} &= A3}
At} UV E35E Shimadzu(UV-1601PC, Japan)2 AREslo] =74
aF3ilct.

rkst a9 A9 DPPHE o]&ato] Alwe] efezd 47 avt
S S7J5I0tH11]. 0.2 mM DPPH oflgh& 915 #|Z3}e] o2+
(Watmn No.2)ell oj#}3t & 243t F120] F2=3} Eflslo] A&
oA 30 mingt HESAIZL 5, 520 nmell M S E 57951930} DPPH
A€ (DPPH inhibition ratioy> ©}22] 2] 0 ZRE Atz Qi)
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Tyrosine®ll T} tyrosinase inhibition assay= Thea} 20| 743}
SITHI12]. 0.1 M potassium phosphate buffer(pH 6.8) 770 ul, =&
70 ul, tyrosinase(1500~2000 U/ml) 70 ul, 1.5 mM L-tyrosine 140 ut=
=3ste] 37°ColA 15 mintt WESAIXD $- 490 nmollM FFEE

Z7J3F3t). Tyrosinase inhibition ratior= 2] (2)Z5-E AlLkE Sl

mouse melanoma cell

DPPH inhibition ratio(%)=[1—(Exp.-Blank)/Control]x100

Tyrosinase inhibition ratio(%)=[1—(Exp.-Blank)/Control]x100 (2)

DOPA®]| th3} tyrosinase inhibition assayt T3} o] 735}
SITH12]. 0.1 mM potassium phosphte buffer(pH 7.0) 850 ul, %
& 50 pl, tyrosinase(1500~2000 U/ml) 50 plE E%s10] 37 °CoA
6 minZF HESAIZ] - 0.06 mM L-DOPA 50 pis 3718101 37 °CollA]
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1 min7t RESAIZ] I 475 nmollA] F3 =5 S73F3IT). Tyrosinase
inhibition ratio= 2] (2)Z5-E] A= ACt.

Mouse melanoma cell®l] T3t Melanogenesis inhibition assay+
o231 o] 57431IY12]. BI6F10 mouse melanoma cell= 10%
FBS7} &3 DMEM HiA| 2 6-well platel] welld 1x10°712 #
3 T 5% CO,, 37 °ColA AZ7t well uleo] oF 80% o) &
2k w7k wjeFsteItE. viek S ¥R E AlASkL 10% FBS, 2 uM
o-MSH7} Sl WA 2 swAISIATE. WiAlE AI7RE Al3EE PBS
(phosphated buffer saline)= A|Z{3}1L, 0.25% trypsin-EDTAE *1&]
sto] AEE 3]53813i). 378 AlEE 1,000 rpmellA] 387 4]
Y3 th AT NE AlASE] pellets BUTE. ©] A2 pellet>
60 °Collr] A3 F 10% DMSO7} €+ 1 N AR FEF |
=0J4 ELISA reader®™ 490 nmellA S35 & 78IS

Elastase inhibition assay= tH&3} o] S 3ITH7]. 714 1.0
mM N-succinyl-(Ala);-p-nitroanilide 200 ploll FZ%& 20 ple}l 2.5
unit Elastase(Porcine pancreas solution) 10 uiE 375107 25 °CollA] 10
min 32 ¥FS-A1Z] & ELISA reader® 410 nmollA] SHEE 57
3}t Elastase inhibition ratio 2] (3)°25-E ZAXFE T}

Elastase inhibition ratio(%)=[1—(Exp.-Blank)/Control]x100  (3)

QEAAd ATF(MTT assay)y> U3} o] 54 391
TH13]. Mouse melanoma cell:> SHA| 5223 of| ] -fqko} 100
units/mL penicilline-streptomycin®} 10% FBS7} &3-% DMEM H]
A& AHEBI0 ™ 37°C, 5% CO, T27101A] vljF3ldtt. 24-well
plate] B16F10 mouse melanoma cell 1x10°cell/ml & -5}
2N vleF T A S HAE AR ARE Brlee] Al WA
T wAskal thA] 24413F F_E HjksiSit. o170 MTT(5 mg/ml)
F7FskaL 37 °C, 5% CO, B=271014 aij ek 2413t 5~ /3 formazan
S DMSOZ #9°]11, 570 nmol|A] ELISA reader® 355 573}
s
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Fig. 1. LCMS plot of root extracts of Angelica gigas Nakai.
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Fig. 2. UV absorption effect of root extracts of Angelica gigas Nakai.
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benzophenone-37} AR5 3137, UVBeIli= ethylhexyl methoxycinamate
7} o] &=t} 2 B

===T110

FEEE UVA/B 50l U8l &%
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A e FE2E9 dsladr) Table 19 YERY Qo 2

7 BE] FEE2 FSCy((50%34ts) Adlle) 443 pg/mlE L
Elstor M52 2 BHT(butyl hydroxyl toluene)?} W] &}3 Tt
A e FEE0 dstavs AJAEL FolA vwE 9
3I3ITH7,14].

Table 1. DPPH Free radical scavenging activity of root extracts of Angelica gigas Nakai compared with BHT

Concentration (ug/ml) 120 240 1,200 2,400 3,600 4,800
Angelica gigas Nakai root extract(%) 28.1+£12.3 40.949.1 84.3+14.4 95.0+1.2 94.6+1.7 90.7+3.1
BHT(%) 91.7£1.5 91.4+0.8 92.4+1.1 91.2£1.3 91.7+1.2 92.0+0.3
Table 2. Tyrosinase inhibition of root extracts of Angelica gigas Nakai on tyrosine and DOPA compared with arbutin
Tyrosinase inhibition on tyrosine
Concentration(jtg/ml) 10 15 25 50 75 100
Angelica gigas Nakai root extract(%) 45.0+2.3 452439 454423 46.8+12.1 47.0+4.0 49.6+10.1
Arbutin(%) 43.1£5.0 44.0+1.4 45.842.8 50.9+£3.3 52.5+3.1 54.0£1.7
Tyrosinase inhibition on DOPA
Concentration(jtg/ml) 10 15 25 50 75 100
Angelica gigas Nakai root extract(%) 16.5£9.9 19.7£13.2 24.3+11.8 42.8+13.8 57.9+10.2 58.6+£5.9
Arbutin(%) 5.8£7.6 8.1+4.5 11.5+6.0 39.1£2.9 56.3+0.0 60.9+2.0
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Table 3. Melanin inhibition of root extracts of Angelica gigas Nakai
on Mouse melanoma cell

Concentration (pg/ml) 5 10 15

Angelica gigas Nakai root extract(%) 19.4£6.3 21.0+£8.0 24.2+12.0

g e FE2E2) v E IS tyrosinase inhibition assay$}
melanogenesis inhibition assay®A] 3 7} $1T}. Tyrosinase inhibition
assay:= 718 24 tyrosine®} DOPA(dihydroxy phenylalanine)®] 27}
A7k AHEE 0 1 AT Table 200 VFERE Qlet. 3
] 32E59 tyrosine®l] T3t tyrosinase 4> A B B =
A2l arbutin®} FAFSFSI 2™, DOPA®] thdl tyrosinase B4 A
A= 10-25 pg/mle] A FE=H A arbutink T vl o] 9435}
At

A7 8] F2E2°] melanoma celloll TSt melanin A &3}7}
Table 3 LfER} Qltk. ] 2] F5E2 15 pgmld] 3

By 225 5504 melanin S 24% AT F vl E
I A1RE] A TP FdT] el FEE] v ads v
TS o ASlTh

37 el FE252] FE/NH R elastase inhibition assay=
A H71El o EFEAQL ursolic acid®} E7 Table 401 LER}
Aok A e FEE FEMAEIRE 100 pg/mle F5EoA
12.7+6 8% R3ktt.

A e FE2E A Al (safety test) O E FE=
mouse melanoma cellell thet AXZ=5A GIHMTT assay)’| fig. 3

o et Qltt. M2 FEE9 57t 57Kl ujet &
E«] 54 e A iR Qe AECH 15 pg/mLe

LollA 91%8] Bl 7t AEEdEs BTt mEbA
%L 7 e FEES SPFEAARA v F e RS o

BRI

Table 4. Elastase inhibition of root extracts of Angelica gigas Nakai
compared with ursolic acid

Concentration (pg/ml) 0 25 50 100
Angelica gigas Nakai root extract(%) 0 0 0 12.746.8
Ursolic acid(%o) 35.745.256.0£3.9 52.7£7.9 67.5+5.7
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Fig. 3. Cell viability of B16F10 mouse melanoma cell for concentra-
tions of root extracts of Angelica gigas Nakai.
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