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Abstract - Angelica gigas Nakai (AGN) is a perennial plant belonging to the family Apiaceae. Its root has been utilized as
a traditional medicine especially in Korea. This study was carried out to evaluate the potential use of extracts from AGN root
parts as a cosmetic material. The dried AGN roots are divided into body (B), thick root (TkR), medium root(MR) and thin
root (TnR) according to their diameter before cutting into medicine. B, TkR and MR of AGN are combined and used as
medicinal herbs (MH). The extracts from AGN each root part (B, TkR, MR, TnR, MH) were used to test the effect on cell
viability using MTS assay and to examine inhibitory effect on melanin accumulation in BI6F10 melanoma cells. All
extracts (50 - 200 xg/mL) from the each root part did not affect the cell viability. And inhibitory effect of all root extracts
(200 #g/mL) on melanin accumulation was 12-19%. Especially, TnR showed similar inhibitory effect on melanin
accumulation to MH. In addition, DPPH and ABTS free radical scavenging activity were higher in the TnR extract
compared to MH. This study showed that the TnR extract exhibit high inhibitory effect on melanin accumulation and
antioxidant activity compared to MH, suggesting that TnR extract has potential as a cosmetic ingredient.
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M oA 457 ha= 3 E31 Q= Ao, AR 20121 1,857 &,
20154 1,371 E, 2018 1135 Eo& A3} Hoj51 gt}

A (Angelica gigas Nakai)+ B|L}2| T Apiaceae) o] < (MAFRA, 2019).
Sk tHAA Al Al vt APsh, A58t 7195 5 A= e E o]8dhs TR ol B oK
ofgtet, AA =W F AiAl = A B, SE A, BE 490 2 Mg o] 2Lom(Sung et al,, 2004), THET, FiFhy
53} 5 s 300-700 me] ARt L R]o|th(Yu et al., 2004), SN, AR BT, AGAe i, v, ot At 59
SHSAER S84 e A 24 7] ofshd ¢ A5ol UHA Itk (Bae et al., 2016; Kang et al,, 2003; Kim

A9 A=t Al A2 20121 625 ha, 2015 514 ha, 2018 et al., 2008; Kim et al , 2014; Kim et al , 2016; Lee et al ,
2003; Park et al , 2011; Yim et al , 2005; Yoon et al , 2011),
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), SOFAL. A sinensis (), A, acutiloba
(L), S-efuet oFdoll= A gigas RF) 2 F48HL 9L
THLee et al,, 2017). EA| =iioll A= 2ot ARt Aul
H3r glom, F=de AL QA BrkKim et al,, 2018).

FAbES o83 A thgsHA olFofA L §lon, 7k
o) AlE2-80 2 ANESH] Yt A (Kim et al, 2002; Park et
al., 2007; Yoo et al,, 2004), A77] YR = o§3lH =
AL(Ju et al, 2015; Lee et al., 2014; Park and Lee, 2015),
SR YRR o] 838 At (Jang et al, 2011; Kim et al,,
2010a) o] Hars v} Qlek, 53], P& 7|50l A7 3
% (Pharmaceuticals) 0| 2f= 7l o] =Y o] A AAZ o=
ZEA o] 8E AL Q= Tl (Baik et al,, 2017), TFYRE 4]
& Aol Ak}, o, =5 59 7154 Aol B
= v} QIth(Baik et al , 2017; Kim et al, 2010b; Lee and Park,
2011; Lee, 2019).

AN E FAES 715 AR B 77164 daR o8
517] Yot AF= BHars v Q) 01K (Lee et al, 2019a; Lee et
al., 2019b), 7157 3PgE YR E o]857] 9Jgt Atz vlv]
Aotk 53], ] Alm o] A9z & B #7]o

e ol AR R vhe ], AR SF oF 15%7
T=E A8z A o® Bt vl Qltk(Lee et al,, 2019b), E3L
Am| o] 8- 7]& AollA] A]
angelate®] F0] 8% H = P2 6,5% T} =of 24| m|
T FAREAE 1771578 AlEe] dEEA 9] 7o) Sirkal
H % B} Qlek(Lee et al,, 2019b), THpA 2 A= B 7H
Aol FARER B R 3L Q)= Al]oflA] ole 2 SRSt a vk
Ao =N B FAHES 754 M YREA Y o8
Fs/d= B7Fsk7] S1sl 245ttt

o2 o

Qrope

AW e

=

B2

decursin®} decursinol

N

aj
=

=13
o

>

(=3

i3

-
o

2

i
Y T oo
% ofl
Lo
)

e
-

2L
fu

. I

>
ool
=2
2L
)

ofr
_?L
o

3
|

>,
U
2
o

O
i)

2
b
!
5
of
BN
N 2
=2
s
N
ok

jinss

38 1
!

oft

=)

-
>~ O~
%
QL

o
rE
rlo

o O

o
52
K
=

=2 0|5 33 em, 1 40 em, A2 A
, 109 Slseof] sk AHE Alg= 4
AsEF71E B Adstelon,

M erE 52

B I e

g
fu
o
32
lo 4
A

g = o
Y
N
ot
iuj
[o

>,
fU
o
pu @
ofl

o
rlo -lolt
r>~ —

-38-

Haflsto] ARgoSITt B B 5 goll 70% ofee-S 108] 7}

T 5(1/10, w/v), 24X FE & dojrl 2S5 9
AAs=71E ol8st] AR & dojrl #EE 100%

DMSO (Sigma—Aldrich, St. Louis, MO, USA)9]| &6 A3
S TS ST

Melanoma AJ| 38| ¥

BI6F10 melanoma A3+ American Type Culture Collection
(Manassas, VA, USA)OlA] -FQJste] ARE-8HIaL, HiA|= 1%
penicillin/streptomycin®} 10% fetal bovine serum®] 3 3}Hel
Dulbecco's modified eagles medium (Gibco, Grand Island,
NY, USA)2& ARE3I3L0H, 37T, 5% 00, Z4150lA] ufjekstSict,

Melanoma A& J&-&

96-well plate] BI6F10 melanoma A|ZZS 1 X 10" cells/
well ¥ F5=50] 24A|7F uj et & 555 =25, 50,
100, 200 ug/mL) 2 ZFZ; 228t th2-, 3—isobutyl—1—-methyl—
xanthine (IBMX; Sigma—Aldrich, St, Louis, MO, USA)<= 100
(M A5t} 48A)17F & 3—(4, 5—dimethylthiazol —2—yl)—
5—(8—carboxymethoxyphenyl) —2—(4—sulfophenyl) —-2H—tet
razolium (MTS; Promega, Madison, WI, USA) assay= 43§35}
& multimode microplate reader (Biotek Inc,, Winooski, VT,
USA) & 490 mof| A S-3=5 S48 F555 ATsHA|
OF2 BI6F10 melanoma Al ES 2L 0 2 5o A|E HEES

Akt
Melanin 3=F &3

Wahd shek 242 Hosoi et al, (1985)2] Wi HEsto]
AR3HSITE BI6F10 Al ZE 6—well plateo] 1.0 X 10° cell/well
B 25510, 24A)7F uj Rt &, F9lH 2EE-E 200 ug/mL F

=2 AP ok, IBMXE 100 uM A Zsklth, 48A17F &
Dulbecco’s phosphate—buffered saline (Gibco) 2 A EE 3]
3131 IN sodium hydroxide (NaOH) & 90°CO|A] 147+ E91 7}
ds5to] AEZE 8-3l5F9 ), Multimode microplate reader®
405 oAl FFEE S7sto] ehke AXtsIGIth E3t A5
& ot Aoz ALlsteit.

ControlIBMX — Sample]BMX
ControlIBMX

Inhibition% = X 100



Controlpyx: BI6F10 Af|3Z0]] IBMX 100 M #|E]
o] SE%= gk

BIGF10 A3Zof IBMX 100 xML}
A A7V Y] 8=

98

=211 O

Samplerpyx: TESE=

DPPH radical 24% &4

DPPH radical £&~75 &4 Lee et al, (2015)2] H-2 o]
85159tk 100 mM2] DPPH (2, 2-Diphenyl—1—picryl hydrazyl)
ks GG AT F, ofifslo] ARESIRITE AR s
2 A 233100, 200, 500, 700, 1,000 ug/mL), A& 40 4L
DPPH solution 160 yL-2 2713t % 237 Alof|A] 30871 9k
AlZ1 % 517 mol| A S =5 245}t}. DPPH radical &7
-2 DPPH radical- 2 50% 7FAA] 7= S5 Q] 1y, (ug/mL)ZHo&
Fdspglon, ol o] A og ALksiqict,

Controly,s — (Samplexs, — Sample blankyy)

Control Abs

Inhibition% = X 100

Sample blanky,: FEEWA 57 SF4-E A7
o] FFe gk
ABTS radical &A% &4
ABTS radical 227% 2742 Lee et al. (2015)2] W& 014

AT 7 mM9] 2,2—azino—bis (3—ethylbenthiazoline—6—
sulfonic acid)2} 2,45 mM potassium persulpateS £ sx
= Z3tsto of 1243+ o/ W[5k ABTSE 34
AZL %734 mmol| A TR ghe] 0.7 it E =5 345
3] %] ABTS solution 180 xLof| A& 20 pL-2 7138k & 3057t
HRSAIY T SRS 5795l ABTS radical 42752
ABTS radicalS 50% ZHAA] 7] E120] 1y, (ug/mL)ZHOE
gstlon, oo} Aoz ALtskT.
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S0, AW 47912 ERekaith

g7 He] F9¥ 5-50] BI6F10 melanoma Al 30| A]
=/go] SleA] ERIsk] Sl FEES 27 =25, 50,
100, 200 ug/mL) 2 A &]d}al, 48A17F & MTS assay= 5835}
ArhFig. 1), =252 A 2] FEof T BI6F10 melanoma Al
O] A2 tju]oflA] 103 ~ 109%, F-1|of|A] 106 ~ 108%, Al
a|of| A 104 ~ 110%, Aloj|A] 98 ~ 106%, 12|l THRFEE 24¢Q]
Pl Al 97 ~ 111%= LB 012181 M| 254 e A
oreltt, webA] 0] 0] A8.2 200 pg/mL E= &2 st
A 2 728 melanin 34 A &3}

2 He] 7ol 2529 melanin A4 A ATHE 24l
5171 918l B16F109] 5918 32200 ug/mL)} IBMX (100
pM)E A 2fsto] A f Hepd $eF Hgks S48l 3ithFig. 2).,
W] HojH melanin A4 A A= 12 ~ 19%2 UERGS.
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Q19it}, ABTS radical 4~ A3}= Table 39 Lre}
W v} Zt} ABTS radical 27%0] 50%] Y= I1Cso ZH
Au] 114.9 + 0.1 ug/mL Y A1 140.3 + 6.7 ug/mL » 1] 1617
+ 3.4 ug/mL ) 1] 209.0 + 3.8 ug/mLo] =02 LRyt
ol Aefgt Alm], A, F0)9 ICs 32 2o = o]8d
k0] 173.6 + 1.3 ug/mLE T W& 712 W o] Al SAjo]

A/ =1

o 273 2

RS
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Fig. 1. Cell viability of Angelica gigas extracts on B16F10 melanoma cells. (A): thick root extract, (B): thin root extract, (C): medium
root extract, (D): root body extract, (E): medicinal herb extract. Cell viability was examined using MTS assay. Each experiment was

conducted in triplicates, and the results are means + SD.
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IBMX (100 pM)

A9 % H”ﬂ*"ﬂ wef o2 A

50 wg/mlL FEof| A=
FEolAE 70% o3
(Lee and Lee, 2013), 211%F 34 Oﬂ /]6]‘
91,000 ug/mLe] T30 A 76 51%2] HEE-S



) A 3220 ) w gAle vt

BeIth= B 17t chKim ef al,, 2008), £ AE-E 70%2)] S0 A 98 ~ 109%2] AE&S Ho| NEZEA 0] gl o=
ZA S AJe3le] 2EES A 23T, 25 ~ 200 ug/mL2) LrERTE
E3}F ] 255-9] melanin YA A aTko] AL 2T19f
— 15n ] 552 49 HH 270 A] 18%2] melanin A4 AA| L
= Holrhl 319=d|(Kim et al , 2008), & A3 0] Ao
2 B & ZEUe grEANE Hlsst QA et YRt S, diz

I elanin contents
(Fold of IBMX treated control

b
e 202 0] obfe} Hu]9] melanin A4 QA EIE vlszaH
i = Uebt] o] 2akE el lule] w754 shgE lre

' K9] 88 7Ks4o] St Az
» ] obaje) 745 o] SIS, vlulaz} ol 1
' N ' o o] QO m(Kim et al, 2008; Lee et al,, 2003; Lee and Lee,
IBI:X(HJIIO;[M) ~ W, W O e % 2019 A 7| B0 Sls e AME T ol B AL
dmples
(200 Pga’mL} 0 0 TkR TnR MR B MH A3} FARSQI Allv|= P LTk =2 ghika) S} oFe} H]
25} in A AR ga7) 9l Lo 7|4 SRR 2]
Fig. 2. Inhibitory effect of Angelica gigas extracts on melanin St melanin A8 PRI GL50) et 7154 S €
L o) Z=

accumulation in B16F10 melanoma cells. B16F10 melanoma RBEAG o]87Hs /g0 sl Az, e, 71E Aol

cells were treated with IBMX (100 M) and root extracts of Aul= AA YAEF] 15%5 2}AS e 2 l:—ﬂ(Lee et al,
200 ug/mL for 48hours. TkR, TnR, MR, B, MH indicates thick 2019b), EA] AA 211 Q= AdF) o] AaleRS e £

=il iy
root extract, thin root extract, medium root extract, body A7} 7154 SE e A &_7} AEgFAYTE
G Fu Al E2E £ 4 A2 ASR 7|diEeh

extract, medicinal herb extract, respectively. The results are g% ez olgd
means £ SD. *Means with different letters are significant at p <
0.05 by Duncan’s Multiple Range Test (DMRT).

Table 1. Inhibitory effect on the melanogenesis of Angelica gigas root parts

MH B TkR MR TnR
Inhibition rate (%) 17 £ 1.1a" 19 £ 34a 12 £ 1.5b 17 £ 1.7a 15+ 1.2a
Values indicate means + SD.

"Means with different letters are significant at p < 0.05 by Duncan’s Multiple Range Test (DMRT). MH, B, TkR, MR,
TnR indicates medicinal herbs, body, thick root, medium root, thin root, respectively.

Table 2. DPPH free radical scavenging activity of Angelica gigas root parts

MH B TkR MR TnR

ICsp (ug/mL) 728.0 + 42.4bc” 552.9 + 13.0a 857.4 + 50.4d 7544 £+ 10.1c 677.9 + 30.5b
Values indicate means + SD.
"Means with different letters are significant at p < 0.05 by Duncan’s Multiple Range Test (DMRT). MH, B, TkR, MR,
TnR indicates medicinal herbs, body, thick root, medium root, thin root, respectively.

Table 3. ABTS free radical scavenging activity of Angelica gigas root parts

MH B TkR MR TnR

ICsy (ug/mL) 173.6 + 1.3d 140.3 + 6.7b 209.0 + 3.8¢ 161.7 + 3.4c 1149 + 0.1a

Values indicate means + SD.
"Means with different letters are significant at p < 0.05 by Duncan’s Multiple Range Test (DMRT). MH, B, TkR, MR,
TnR indicates medicinal herbs, body, thick root, medium root, thin root, respectively.
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M2
A 2T 71 Aol WAl BARER] AVl E 715
A SE YRR BE7FsA0] A B sl =ayslal
T}, MIS assay =843} 70% 779 o[- 83 Hie] Fod 2=
9] 7% A2z 25 ~ 200 ug/mL7HA] AIEEAJ0] it 3%
£ 200 ug/mLE A 2]5t9& 9] melanin AY4] AR M= 5=
= HHEE 12% ~ 19%% YERG O T, Au]2} 22 9] melanin
A A 537} vlSeshA| LERtTE T12] 31 DPPH radical 2427
50| 50%°] Eok= 1Cs0 k== Alv] 677.9 + 30.5 ug/mL, FAY
798.0 + 42.4 ug/mLZ UFERGT1, ABTS radical 27)%50] 50%
of| &= 1Cs0 > Allw] 14,9 + 0.1 ug/mL, 2FA 173.6 £+ 1.3
ug/mLO & Vrep} Alu) 7} oFa ek ghAkslAd o] A LrEk:
o, wehi] 2 APANE e g o, PR Alvks 71
A SR YRR o] 7FsAo] e Ao Az

At AL
2 Qe 2R T/ HY Y FEde A AEE
F 9 9 A ATARRI(PI01344300)0] 213 o] R012]
A2 ofof A=Y,
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