Journal of the Korean Applied Science and Technology
Vol. 37, No. 2. April, 2020. 241~249

ISSN 1225-9098 (Print)

ISSN 2288-1069 (Online)
http://dx.doi.org/10.12925/jkocs.2020.37.2.241

ANeFe (Artemisia argyr H.) FE=9] nWE

olaAl’ - gulalt

ety Feage sty wa
et Feasde e, wa
(20201 3¢ 309 FH4: 2020 49 219 441 2020 49 24 A=)

Whitening Activities of Extracts of Seomaeyakssuk (Artemisia argyi H.)
Hea—Jin Lee" - Mi—Hye LimT

Department of Beauty Healthcare, Daejeon University
(Received March 30, 2020; Revised April 21, 2020; Accepted April 24, 2020)

8 oF: 2 AL dofori(Artemisia argyi H.)C] v|#Ed-g Bristgct. Adofors2 SRt 70%
etER FESHPoH, AEA 9] EAEItR hHehS gRlstelch. @2 AEY EZAUolA],
AlEze] E|Z AV, dehd P el W njm ke AARIZL AR grbskglek. 1 At 50, 100, 200 ug/
moll A folgt Al =Ado] Yehbr] obe AS EIsktt 2 Al 9] 200 ug/ml SkollA] Al <] Hepd
ATFS] ¢ AAD 45.0%% G5 A= ou AAEE 1.3%= nju|stA #4aElod, Ax f o
2 Aol -9 AAD 37.2%, AAE 24.6% AFISITH AZE W tyrosinase 8492 7% 200 ug/ml &
T A AAD 49.2%, AAEE 35.6% Z4E0th T3 tyrosinase, TRP-1, TRP-2 ZAAQIZ ZH2E2 AAD
63.0%/AAE 58.0%, AAD 60.0%/AAE 56.0%, AAD 59.0%/AAE 53.0%% 4%t 355 L% vy
g0l g7t glglov At o2 AADZF AAES] Hlste] aiig50] =2 Ao g SRILch & § ]
W 7545 RS duEH 58 7HsAol B2 ZoR AtrETh

FAo] : Hefops, mHEY, DepHzs, A yagE AeE

Abstract: This study investigated the whitening activity using seomaeyakssuk (Artemisia argyi H.)
extract. Seomaeyakssuk was extracted from hot DW (AAD) and 70% ethanol (AAE). And confirmed
safety through assessment of cytotoxicity. Also, whitening activities were measured through changes in
the levels of extracellular melanin, melanin synthesis, cellular tyrosinase activity and transcription
factor. The results confirmed that significant cytotoxicity does not appear in the concentration range
of 50, 100, and 200 ug/ml of both extracts of this study. The production of extracellular melanin was
slowed by AAD 45.0% and AAE 1.3% at 200 ug/ml concentration. Also, production of intracellular
melanin was decreased AAD 37.2% and AAE 24.6%. In the case of intra cellular tyrosinase activity
was reduced to AAD 49.2% and AAE 35.6% at 200 wg/ml concentration. The mRNA expression of
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tyrosinase, TRP—1 and TRP-2 significantly decreased by AAD 63.0%/AAE 58.0%, AAD 60.0%/AAE
56.0% and AAD 59.0%/AAE 53.0%, respectively, following the 200 ug/ml sample treatment when
compared to the control. Both extracts showed efficient changes of production of whitening—related
factor and transcription factor. But AAD was found to have a higher inhibitory effect than AAE. In

other words, seomaeyakssuk was showed significant biological activities showing whitening without

cytotoxicity. These results will be provided as fundamental data for further development of the new

material of functional cosmetics to the results above.

Keywords © Seomaeyakssuk, whitening activity, melanin reduction, functional cosmetics, natural

material

1. M2

Aahd (Melanin)-2 AFAAol 92| Exst= 1
=79 A 1822 Ed= H2 Aier ol
o] EA|2A mEET 7|50 9o} molEH
ne] Aol W Fase} gL BAL Aol F
“J=H, melanin AFEH-E AEZAFE, 97 3}
27 9 wRere Ukl Ao WA At
[1]. HehdE/d (Melanogenesis) ZFeldS HI%
Stol sjrel A=) oo B s1A4Ee] Wehd
FAME(melanocyte)o]  BASE AFEH,
melanin®] Aol QT tyrosinase, tyrosianse
related  protein (TRP-1), dopachrome
tautomerase (TRP-2) 59 gHdo] X o]
FTHor  MAaFzbel fFIHECA2].  old
tyrosinaset= AZWC] melanosome?|A] tyrosine
2 DOPAZR 4I8A]7]1, DOPAE
chrome2 2 4F3tAl7|H dopaquinong& AA =
ZHA 0] eumelanin, 224 9] pheomelanin® &
HAA H31 AAHE melanin2 melanosome®] FE
2 dendriteE 53l keratinocyte2 HEHTH2].
AA tyrosinase® A g AA, DOPAQ]
tyrosinase®] Z&A| 7H, melanocyte®] 715 #
5}, melanin & ¥ 23}, 1X] turn—-over =
Z, el e] Ad 5 Melanogenesisg A5l5}H]
At e 712] AlEEo] o]Folx i QUeH3]. o
&gt 718l A tyrosinase B/ AAAE 27 9
g Axrt dskA AdET o, dA
tyrosinase ASlA 2+ hydroquinone, 4-hydorox—-
yanisole, kojic acid, azelaic acid 5°] 12on,
A H ARG o digt EA1F ] 1ol ARgel
olglgo] AUtH4-7]. wEbA mHEAgS Q1T ¢

2o] Wgo] AFsio} ael dhulste] met o
A ARl WEe g Pasi
%o DNA &4eAI8], o), gglio]
21, WezA02e] e aas tehis
o el 9y Befuiol=el WistiE
astgEe o @y sk gtk olefd
59 29
i

&
o)

5 et Aegdnt RS

5ol K Qled T2 ARPEE,
NEE, Foi% 55 THeE A47E A
QIH13]. Adofer&(Artemisia argyi H.)-2
ool A 2 A Qe Felise] & F
A FERITEAEY ESHEE A42
., 2013.9.27)0] =o| glom, T LA
HE IR A7F A ik 14].
deflefsels 7184 Ade=R dEdl
jaceosidin®} eupatilino] FX35HA] gHgEolA
d ol =Wl B oF&ell HIdl eupatilin® oF
24K, jaceosidine 9F 20% =2 ALS=Z HIlE|o]
A QH15]. ESE jaceosidint eupatiline &Y
%, T4AtE) o 2 58 e AR g
=
e

1 fob it oM o O 2 O,
oof e 40 qo
2 K

qlomi[16-18], Alofelao] sHgso] Q= =]
= SRS RO BT 47 BALS A= A
o2 mso] iyl Meferse Aejey o
A Bge 9@ A7 nAg Agoln 7|
2428 Ef2 o dodt 47E ®ee on
Qrt. mat 2 ATo|AL Hofjerse ZR4
0% oeez 77t 2Esle] RS & ol
Bge slsigon, 25 gl 4E &
dlslet. B A7oHE ARE vgew
#7154 deen 889 5 9l A5
s Wrst A sk,
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2. M= R 4Y

21, A= FE&
2 Ao AT Aol (Arremisia  argyi
)2 AAdE dellit add shtE 93-500

H.
A7 delole

2t oF FexdHde=TH 2019
@ 59 2kgd Aoise FYstol HiAIHst
TBRC-RICIA F4 & A9l ARgstaldt. &+
Moz E ot o ook 100 gofl

T,
;

ZF SR 70% oge2 1 LA ¥ar A1
B¢ FFFE A T, AJBRAS rotary vacuum
evaporator (EYELA FDU-540, Japan)Z Z¢t
TEotEon, w5H 8L freeze dryer
(Ishinbiobase, Korea)2 &4 AxstAct. FH
= FEE(Artemisia argyi distilled water extract
olst, AAD) 11.77 g (& 11.77%), 70% ©I
e FEE(Artemisia argyi ethanol extract ©]
s, AADS 9.20 g (58 9.20%)°] e FE
Sto] 222 WEa(-80C)olA HystHA Hd
of 2ottt T2 FRel A6 ARSI

22, M= i U MZEMESE =3

B16F10 M|2Z= 10% fetal bovine serum (FBS
© Welgene, Korea)<}t 1% penicillin—
streptomycin  (Sigma, USA.22  FA4H
dulbecco's modified eagle's medium (DMEM :
Welgene, Korea) HiAE AtgstAtt. BE Alx
E2 37C, 5% CO, ®7°] FA== Al=Zufef
7](Sanyo, Japan)ollAl iFstH o, 2-3d F7]
2 A digste] Adds Adstiloh. AE=4
A2 Lee et al. (2014)9] S AEA 24
A &-8stol S74skgln. B16F10 AlZ=
well plateo] 2x10" cells/well2 EZF35}o] 24
AZE B9t wjokstaltt. 24417 &, AADSQF AAE
S 50, 100, 200, 400 wg/mo] FE2 =5t
48A17F St kST RE HijFe]l & F,
il 100 W 10 WS EZ-cytox (Daeilab,
Korea) 892 Z7kste] AMuj7]olAl 40&3F
HREAIFY. BEE ¥, micro plate  reader
(Molecular Devices, U.S.A.) 450 mol|A 4=
o] HigtE S5ty tixtol Wit AZYEES
HE-g2 YeEhf it

>R L

it

2.3, M= 2| #atH M8 £
Az o debd ™S 54571 9l Ando
et al. (2015)9] WHs AL SH 2 &

AofeFE (Arremisia argyi H) 229 njiigAy 3

sto ZAstet. 100 mm cell culture disholl
BI6F10 AlZZ 1x10° cells/well22 BEF3to] 24
AIZF B9t HjeFstAct.  HiQF &, 50, 100, 200
wg/ml ol A= 10 nM  a-melanocyte
stimulating hormone (a -MSH
US.A)E @ Agste] thA] 60417 B2t vl
stk Alae) HiZE S¢tes g@rigt & 490
me| A FFEE St ol et WEs

2 el

Sigma,

I

2.4, M= L Hatd dueyd =3

Az O depd BAAFS SAsh] Yl
Hwang et al. (2015)9] & HFA H
gt S8t =35t 100 mm cell culture
dishe] B16F10 AIZE 1x10° cells/well2 B3
Sto] 24A17F B wieFstalet. Bk &, 50, 100,
200 wg/ml 5=9 A= 10 nM a-MSHE o
7 Aot Al 60417 9 vieFsEATE. i
£ AASI AMZE  dulbecco's phosphate
buffered saline (D-PBS : Welgene, Korea)Z Al
et & 1200 rpmollA 58 <t AR5
ASBE AAST pellete FErh o] pelletS
Foll SUHIME APotdler, 7t F pellers
Az Al712 10% dimethyl sulfoxide (DMSO
Sigma, U.S.A)E EZ&5H= 1 N NaOH (Sigma,
USA) 1 miE Yo 80ToA 1A17F St &3
skl 490 moflA] SFEE SHotL iRl of
oF WiEg =2 ehdct

2 ofn

N
N

M2 W tyrosinase 42 Aot
Yoon et al. (2014)9] TS AL &F
Al &8st STt 6 w B
AEZE 1x10° cells/well2 EF5to] 2447t &
ot wiFotAct. vieF &, 50, 100, 200 wg/ml &
zo] A8t 10 nM «-MSHE @7 #z2]5}o
THA] 48AI7F Fet vieFshalet. wik &, PBS=E 2
3l AAStE 1% triton X-1007} 0.1 mM
phenylmethyl sulfonylfluoride® ZgshH= 67
mM sodium phosphate bufferE 500 wWE 7t
st d-gof AR £ 13000 rpmollA 1587t
A sto] dojdl AEHE aagAo=w A
45ttt 67 mM phosphate buffer (pH 6.8)°]]
=01 8.0 mM9] levodopa 160 WlE 71Z& 3}
Az AEH 40 wE Z7lste] 37TColA 60&
Bt HRSAFT. wg %, 4" DOPA



4 olahal - mla]

chrome®] %F2 490 mm ZFfA ZTFEE =74
gt 5 dixol oigh MEg= vehfolt

Z7ot7] fall Kang et al
2015)¢] S A4 @l A 583t
ZAstlct. BI6F10 AlX= 6 well plated]
1x10° cells/well2 EF3to] 2447+ Bt viF
skt HiQF 2, 50, 100, 200 wg/ml FxEo] A]
=9} 10 nM o -MSHE 37 Azste] thA] 48
Az B9t HjeFssith. CCD-986Sk AlZ+= 6
well plateof] 2x10° cells/well2 2F35to] 244
7 Eet vkt v F, wixE AlASHL
PBSE wA5te] UVB (20 m]/cm?)E ZAIRH H
50, 100, 200 wg/ml SEL] A=t 10 ng/ml
TNF-a& @7 Aste] thA] 48A1%F F<t Hj
ot o] ¥ total RNA prep kit (Intronbio,
Korea)9] miwol w2t RNAE FEoF3 o,
accupower cyclescript RT premix (Bioneer,
Korea)®] wiwde] wet Al vk 43 s}
Fon, Aol «wE DNAE polymerase
chain reaction (PCR)°| Agataict. d/do] ¢
258 DNAE FEAZI7] 9ASte]  real-time
PCRE 3Pt real-time A& tubeo]
cDNA 1 w, Zt primer 2 wl, SYBR Green
(Qiagen, Germany) 10 @, DEPC-DW (Bioneer
Co., Korea) 5 w® gol 95TCoA 28 <t dt
St o2 95CoflA 5%, 62.5ColA 30%5 40
5| wEsle] WASAL olF, §u4 Wele
tztoll Hlste] Altsiet. ARSE  primer®]
sequencex= Table 13} Zt},

Table 1. The Sequences of Primers
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2.7. SAXzE]

nE A4 33 9E S4siglen Hd
FtEFHA(mean+S.D)E  HEASIALE 2T
tiH] A9dwre] HlWi= one-way analysis of
variance ~ (ANOVA) 9IS o] 835,
Student’s t—test® ARgote] TAA FodL A
Z35hoH p<0.001, "~ p<0.01, *p0.05).

3. 73 % 3F

3.1, B16F10 MIZ2| M=EF0| oO|x|l= HE
AG Asfe]l oA BI6F10 A|ZollA AADS}
AAE9] E/4o5E Hrkekqltt. AADS] A% 50
ug/ml 99.4+0.7%, 100 ug/ml 99.4+0.5%, 200
ug/ml 98.2+1.3%, 400 ug/ml 83.1+2.2%fth Y
Ebt, AAES] A9 50 wg/ml 100.1+1.8%,
100 wg/mé 99.6+2.5%, 200 ug/ml 99.5+1.9%,
400 wg/ml 78.1+2.0%=2 yeRgth(Fig. 1). AAD
9} AAE B% 400 ug/mlolA] A EAJo] et
wonz B AfoAE 50 wg/ml, 100 wg/md,
200 ug/mlQ] FEoA NEZAFEE FYPstArt.

3.2, M= o Hatl My
Ax ¢ WEE dehd & SAsH tix
7 AAD®] 7% 50 wg/ml 79.9+1.0%, 100

ug/ml 56.6+1.1%, 200 wg/ml 55.0+1.5%=2 =
dEIglor, AAES] 7% 50 ug/ml 99.9+0.4%,
100 ug/ml 99.3+0.8%, 200 ug/ml 98.7+0.1%=
== AckFig. 2-A). AAEE mlujet #As

ERR HhdHo AARE wko wret o5 fda

Primer F/R* Sequences
. F GCACTGGTGGGAGCTGTTAT
Tyrosinase
R AGCAAGCTGTGGTAGTCGTC
TRP-1 F TTGGGCTCAGTTTCCACGAGAG
R GTCGGGAGTCTGCAATCACA
F AGGCAACCAACATCTGTGGA
R R CCATTGCTCACGGTCATCCT
GAPDH F CATCACTGCCACCCAGAAGACTG
R ATGCCAGTGAGCTTCCCGTTCAG

* F/R : forward/reverse
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oNoF (Artemisia argyi H) F&&2] n#igy 5

Cell viability (% of control)
@
3

Control | Arbutin AAD

Concentration (ug/a?)

Fig. 1. Cell viability effect of seomaeyakssuk extracts from DW (AAD) and
80% EtOH (AAE) on cell viability in B16F10 cells.

Melanin level (% of control)

‘Concentration (ug/me)

Fig. 2. Effect of AAD and AAE on melanin levels in B16F10 cells. The results were expressed

as mean=*S.D. (Significance of results, o

p<0.001, “p

0.01, p

<0.05 compare to control).

A

Melanin synthesis rate (% of control)

Concentration (ug/af)

expressed as mean®S.D. (Significance of results,

control).

= AL SAHrtEr ERlg & Slder o
¢ arbutin 79.2+1.6%2} v dloix wat
49 9sko] A ZLQcty moE]o]
ChFig. 2-B). Almel Welyd @it el g0
Berdo] A4S GAAIIE A2, Wehds
o158 oAlshs AAAL AEY Wehd AL
37 skelsto] Wrtsjop & Aoz Atz Eo]z]H,

r N i

_;

lv

o] % AvlA AT & Ugiek.

3.3 MZ L) Wattl Mol olxls
A Wb el mAE 9%e 235

At AADO] 79 50 wg/ml 85.3+2.4%, 100

AAE 200

Fig. 3. Effect of AAD and AAE on melanin synthesis rate in B16F10 cells. The results were

T p<0.001, T p<0.01, “p<0.05 compare to

ug/ml 74.2+4.1%, 200 ug/ml 62.8+2.0%% =
Lo wak golst A AL LRy, AAE_J
735 50 wg/ml 93.9%£3.4%, 100 wg/ml 87.6%
3.5%, 200 ug/ml 75.4%£32%= 100 ug/mi<t
200 wg/meellA FelRt HAE UEth(Fg.
3-A). SRPE7RE FEiAL SRl Adtelalet AR
Rguis g SAsIrkFg. 3-B). ©f dmw
A **Oﬂﬁéi— FE=O A8 AE W Hehd A
= Aoz gelE i,

o
é
2,11
[o
o

o= ]
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Cellular tyrosinase activity (% of control)

Nermal Control Arbutin

| | I I
50 100 200 ‘ 50 100

AAD AAE

200

Concentration (wg/ag)

Fig. 4. Effect of AAD and AAE on cellular tyrosinase activity in B16F10 cells. The results were
expressed as mean+S.D. (Significance of results, ~ p<0.001, ~p<0.01, “p<0.05 compare to

control).

Table 2. Effect of AAD and AAE on tyrosinase, TRP-1 and TRP-2 mRNA Expression Level in

B16F10 Cells

Conc Fgld change Fold change Fold change
(g /m!Z') (Tyrosinase/ GAPDH) (TRP-1/GAPDH) (TRP-2/GAPDH)
AAD AAE AAD AAE AAD AAE
Normal 0.22+0.01 0.28+0.01 0.44+0.01
Control 1.00+0.01%"" 1.00+0.03"** 1.00£0.03"""
Arbutin 0.55+0.03""" 0.51+0.03""" 0.72+0.06"
50 0.58+0.04""  0.68+0.05 | 0.92+0.06"" 0.94+0.04 | 0.83+0.10 0.89+0.01"
100 [0.47£0.02""" 0.51+0.03""" | 0.53£0.02"" 0.50+0.01""" | 0.57£0.05""" 0.53+£0.02"""
200 [0.374£0.02""" 0.42+0.02°7" | 0.40+0.02"" 0.44+0.01"7" | 0.41+0.03""" 0.47+0.02"""

*Significance of results, ~~ p<0.001, = p<0.01, “p<0.05 compare to control

3.4, M= LY tyrosinase &XA Xsisoll
OXl= &

A W tyrosinase €4 AolleS ST
AAD9 % 50 wg/ml 73.6+3.5%, 100 ug/ml
67.8+6.6%, 200 ug/ml 50.8+0.9%= Fkof ot
g fogt A AHFE UErdal, AAESl AH¢
50 wg/ml 91.2+6.2%, 100 ug/ml 83.0+4.7%,
200 wug/ml 61.4+6.1%=2 100 wg/mle} 200 ug/
mfoll A FoRt AAE Uetdloh. AADS] ¢ o
229 arbutin 75.3£8.1%°] ]3] @As] A
8%5°] =A Yetth Tyrosinase: tyrosines
melanin &2 HZA7]= E42 IHA loH
[24], tyrosinase inhibitors&2 TH2] FHAHAZ]
22 RSl Slsl ARgEe] mR mjuA|

(skin-lightening agents)24 F43F & 3

[25]. & <FolA  AADSF AAEE o=@
tyrosinases FoJ5HA #gAaAHoH Watd 74
o FitEl= ANEA nd g5 <
HEAz 0] 7kx)7F Qlekal wehe

tyrosinase®] 79 AAD+ 50 wg/ml 42%, 100
ug/ml 53%, 200 ug/ml 63% -sIof wt [-2l5t
Al ZAsHAA, AAEE 50 wg/md 32%, 100 ug/
ml 49%, 200 wg/ml 58% oIt HAE UEHW
ot. TRP-19] ¢ AADE 50 wg/ml 8%, 100
ug/ml 47%, 200 ug/ml 60% -sIcof wat A4St
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A3, AAFE 50 wg/ml 6%, 100 wg/ml 50%,
200 wg/ml 56% GOt TAE Uehyo
TRP-29] 7% AADE 50 wg/md 17%, 100 ug/
ml 43%, 200 wg/ml 59% ‘s Wt {25t
A5k, AAE= 50 wg/md 11%, 100 ug/ml
47%, 200 wug/ml 53% G5t FAE e
kel dat 22 QRO Zp=of o5 "Haphd P dAl
I (melanocyte)”t &A%t E|WHA  tyrosinase:
tyrosine® DOPAZ  AISHA]7]1I,  DOPAE
DOPA chromel & AFStA]7|M ojuf, TRP1Z}
TRP27} Q& vAA =He=d HEHe=E 52
A 9] eumelanin, Z2Z 2] pheomelanin®] A4
2], & dahd B4 Fag IS o= A
/\]-OR]'?L tyrosinase, TRP1 W TRP2E 74A]7]
352 7K MAE FHeE g2 3EEH
‘?—;}%Q—L AtH2]. 2 AFolA AADS} AAE
£ tyrosinase, TRP1 ¥ TRP2E &HHo=ZE o
Astgon, o] dit= nHaEsS Helle 9=
22X 7HeE IA YU v AfR T

s i‘[l‘

1.7

B A7 I5AAD) % 70% & AARR
FET Holloks FE2ES o8] Aus4d
opghgel Wotel M 9FF Ao A
cheat 2t

1. 94 9 70% oete g 2&3F Mook =

EE2 BI6F10 AIZE 50, 100, 200 (ug/ml)
oA AZE AEES] FFE WAA
QAL 400 wg/mlo] FEoIA= MEE=ALE
Lreroh

l

2. A= 9] wakd 4ol s AADS] 7
50, 100, 200 (ug/md)e] FollA thE
Hl ol Qs 7avh SRIEOn, AAE
o] 79 200 pg/nle] FEOIA GelT 7
7} shelE ok,

£ Jo

3. M2 W Hehd ARl disi AADS] A
50, 100, 200 (ug/ml) HE

OT

SOl dixt

WM fo1y Sle Wit stsigen,
AAE®] 7% 100, 200 (ug/md)e] FIoflA
Fel@ Azt S,

AolloF (Artemisia argyi H) FE29] njlgy 7

4.

o]

ol

1.

2.

3.
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. Tyrosinase Td@YF

d H?&Elﬂ T 5 o ALt &
y

M W tyrosinase &/del thsll AADS] 7
50, 100, 200 (ug/m) RE ‘FEwo|A o
Za tiH {94 Qe dart FEgle
o], AAES] ¢ 100, 200 (ug/md)e] sk
ofl Al frefet AAarE SIS

AADS}F AAE 50, 100,
200 (ug/m)e] sholA BF fofdt fHa
£ uelen], TRP-1 *:'E*cd%ki AAD 50,
100, 200 (ug/m0)e] “EEellX AAE 100,
200 (ug/mh)o] “gr=olAd Hag WERL,
TRP-2 W@ AAD 100, 200 (ug/mb)°]
SEolA AAE 50, 100, 200 (ug/mb)e] &

oA HAaE UET

2 AADS} AAE BT D]‘ML Jo] 2
qu_e E‘o
1%*32%”—4 dz=2H °4‘1 7Fsdol =

1‘ _1\3_‘

N

ZAe| 2

E=E2 20199 tjHdisty wudH] A
o8 AFE ALY
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