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> Fo 142.60-151.95 mg GAE/g, & R wolE &2 83.43-2.60 mg CE/g2
2 ¥ E]M‘:} 7/3‘14': ]/] ¥ Z=2%29] 1,1-diphenyl—2—picrylhydrazyl (DPPH) g}tjz £2AGAHS
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X% o ExoA SojFow Wad WAL A et= 7/i RIS A2 AWE FEES
Fiksl g m A gg S TR AR SPEE ARCE AR ]'%fé AoR AlgEth
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Abstract: This study was carried out to evaluate the antioxidant and whitening activities of Salix gracilistyla extracts.
The total polyphenol contents of the extracts were 142.60-151.95 mg GAE/g and total flavonoid contents were 83.43
-92.60 mg CE/g. In 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging assay, the 30% methanol extract showed
the highest antioxidant activity (ICsp; 19.68 ug/mL). Tyrosinase inhibitory activity was similar in all four solvent ex-
tracts, and the highest inhibitory activity (35.18%) was obtained at a concentration of 200 ug/mL of 30% ethanol extract.
In addition, methanol extracts did not affect cell viability at all treatment concentrations and were found to significantly
reduce the melanin content of B16F10 cells. As a result, it is considered that Salix gracilistyla extracts can be used
as an effective cosmetic ingredient having antioxidant and whitening activity.

Keywords: antioxidant, tyrosinase, melanin, Salix gracilistyla, whitening activity
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2 BI6F10M 22| Hepbd A AAls B7He &
gk A gykE gRlstaal skt
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2.3. DPPH AHS 7}
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methanol, Santa cruz Biotechnology, USA)¥} ] gh-2-0]]
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2.4, In vitro Tyrosinase &M Xalls T}

Tyrosinase &4 =72 mushroom tyrosinase (Sigma,
Korea)2} 7121 L-tyrosine (Sigma, Korea)< AH8-5}%]
o ke w29 AWE S FEE0] HU7HE 0.1
M sodium phosphate buffer (pH 6.8) 40 uL2} 2 mM
L-tyrosine 35 uLE S%3}al 250 U/mL2] mushroom ty-
rosinase 5 uLE 7}t 37 CollA 10 mingt ¥H-3-3f
ot 7S T 475 nmollA FHEE SASA ty-
rosinase A8 84S H7}alAtk AthA tyrosinase A
&S 2 (arbutin) - B oM, Th-9]
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D: E|ZAYUIAE AHE A &2 AR AHETY §3=

2.5, Mz ME=E HIt

MEZ AEE H7H= American type culture collection
(ATCC, CRL-6475)ZFE 42 B16F10 HAEXFE
10% fetal bovine serum (FBS, Thermo Fisher Scientific,
Korea)?} 1% penicillin/streptomycin  (Thermo  Fisher
Scientific, Korea)©] 323+ Dulbecco’s modified Eagle’s
medium (Thermo Fisher Scientific, Korea). 2= 37 C (5%
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COy)0ll A HjeFste] ARE3FATE 3-(4,5-dimethylthiazol-
2-y1)-2-5-diphenyltetrazolium bromide (MTT) &4 ¢
3l M3ZE DMEM (10% FBS)HRAI7} E39 96-well
platecl] 100 uL&(3 x 10° cells/well) F34] 24 h 52
HIFSFATH3T C, 5% COy). MEE vjA = gk &
okl 59 FEES 3HE X E]8kal 72 h 52t 6l
FBFATH37 TC, 5% COy). MY ¥ 0.5 mg/mLe] MTT
(Sigma, USA)E F7Fste] ¢kzxdollA 3 h &<+ F71 vl
Fe T A E AASHATE vl R MTT Al
oFo] 2gd HiA| S A A3, 100 uLo] dimethyl sulf-
oxide (DMSO)E 77}éte] MTT formazan crystal-s 8-31
AZ13L 570 nm A FBEE SHSATE AlZ

BEES el 2402 Yehidth
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AERAEE ) = gageasas
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2.6. BI6F10 M|l Hat-l Mt Xsis &4
DMEM HZ](10% FBS, 1% penicillin/streptomycin)7}
235 6-well plateo]] BI6GF10 AZZ 2 mL (5 x 10°
cells/well)? B3k 37 C, 5% CO, 35}t A 24 h
St wiFEATh MEE A E wSE Azl theF
gt w59 FEE7 100 nMe] o -MSHE A g]sle] 37
T, 5% CO, ZACZ 72 h &<t vjokatiet wjek &
PBSZ 23] M A3}l 0.25%2] trypsin EDTA (Thermo
Fisher Scientific, Korea)E 1 mL/wellZ >3}t
14,000 rpm .= 20 min &<t A4 st 3|7 Al
3o 1 N NaOH 150 uL (10% DMSO)Z #7}8l] 1 h
B 60 TollA WHE-3FaL 405 nm oA FHEE
Z7ste] Alxy "epd s £

2.7. SAAE|

BE AL 33 vhEste] S4stal Hagh + 259
A2 A3E eI SAIEA2 Prism (GraphPad
Software Inc., USA) TZ 1S ALE3IH oW, A2
b e ol A5 E4HEA(one-way analysis of
variance, ANOVA) 2 Tukey’s testol]l 2]3+ AL A&
B3l stk
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Tablel. Total Polyphenol, Flavonoid Contents and DPPH Radical Scavenging Rate of S. gracilistyla Extracts

S. gracilistyla extracts

Solvent 30% MeOH 70% MeOH 30% EtOH 70% EtOH
Yield (%) 8.95 6.85 8.2 8.7
Total polyphenol concentrations (mgGAE/gExt.)" 151.95 + 0.98 142.60 + 0.85 151.03 + 3.09 150.94 + 4.52
Total flavonoid concentrations (mgCE/gExt.)” 86.27 £ 0.94 83.43 £ 1.03 8743 £ 0.24 92.60 + 0.00
DPPH radical SCso (ug/mL)™ 19.68 £ 0.57 21.69 £ 0.37 22.03 + 0.03 20.89 + 0.18

* Expressed as milligram gallic acid equivalents (GAE) per gram extract.
** Expressed as milligram catechin equivalents (CE) per gram extract.
. SCso; the effective concentration at which the DPPH radicals were scavenged by 50%
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Figure 1. DPPH radical scavenging activities of S. gracilistyla extracts.
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Figure 2. Tyrosinase inhibitory activities of S. gracilistyla extracts.
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(Figure 1).
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Figure 3. Effects of S. gracilistyla extracts on BI6F10 cell viability. ~ p < 0.001 and “p < 0.05. Con, non-treated control.

ot WebA] tyrosinase B4 AATS WU EN T
FeF A A w4 o] o] 7St 33]. AME
S8 FEE9 tyrosinase SALAFES HUIg A3
Zt g AW S FE2E2 A8 $5(25, 50, 100, 200
ug/mL)ol| W} tyrosinase &/3¢] AAIH-S EA5HATH
(Figure 2). Tyrosinase SA S 4572 &0 =&
25 fARHA ke AT % 30% e FEES
25 ugmLE A3 BE Tl fFolF oz A
& JERAIL, 200 ug/mLEs =0l 718 =2 oAl
F4(35.18%)°] Ae= A= A= ATKFigure 2C).
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A @ A2 1= A h(Figure 3B, C). L& 30%
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= Zlo] &2l ) o (Figure 3A), 70% ol &+
E9] 625 ugmLE A3 BE A F=olA
B16F10 Al3zo] that AEEo] FHadte Ao & g2l
= AtKFigure 3D). 30% &S FEE2 5 249
o) AE AEE FFES FA U=

A0}, 200 ug/mL FEoNA AL YEgo
3h= Ao] &l E A thFigure 3C). 70% M &
< ,{-]]E /\gz_ooﬂ Oclt‘ﬂ:g. U]i]x] o}% 7-] oz
M,AU%(Flgure 3B), tyrosinase A3l &4 A AFRE
53H 200 ug/mL ©)d9] sEAHE ME AEL
H| X 2] 2= LA TS &A1 tyrosinase
o] Yehg Ao R Alsdn) =3, AHE &)
2] 2 A3} tyrosinase T4 A7 Behd
FFS vAErHE Bk 98l
o] Wghd e Bttt 1 A, A

S

fl

o

o o

=
T
=
-
=1

}Ooﬁé

ii

“'4° 2 WO r
o
5



a A
© o N
S 2 °

IS
<

Melanin contents (%)
[=2]
o

N
o
I

o
T

Con A 50 100 50 100 50 100 50 100 (pg/mL)

30% 70% 30% 70%
MeOH MeOH EtOH EtOH

Figure 4. Effects of S. gracilistyla extracts on melanin
production of BI6F10 cells. "“p < 0.001. Con, non-treated
control. A, arbutin (0.5 mM).

Azl wahd ke ZAaA7E Aol AT
(Figure 4). T3 100 ug/mL FE2] 70% WEHE 2 70%
Nete FEE2 717} 5833% 2 57.10%= LHE A

FRIF AT AZ A& E4 A 70% e
BE A =14 BI6F10 AlZo] BEES
Ao Z Q%% S H(Figure 3), e =
2] s oA Mz BEE FEFES A A &
RIE o], AME WEE FEE0] 2o 8343
HAZ mpi AR &8 Thed Ao E AEH
o depd Alxze] depd Adele EHOE mi-
togen-activated protein kinase (MAPK) % cAMP 2|2
depbd A AE7F EAEH, o8 g A El+ ex-
tracellular signal-regulated kinases (ERKs), p38, c-Jun
N-terminal kinase (JNK) ¥ CREB & theFgh Q1x}E0]
Hofsh= Aoz HuHTH3) AfH oz F7HA<
ATE Fok AWE WEE FEE FHE ty-
rosinase A3l A4S 7HA = 4 A 9 depd A
4 ZA=Ze BoAd AAEe] et 28 712 o] B
L3k, o] Tl 2L v 75 LAY o)
7Fed Ao=® AR
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R -
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B2 AERY AAols & ¢ezl vigk ¢, HlE}
9 E ¥ 7IEEolE o]9]9| thEFe] #HmA| 4kt W
A7} rEodE Ao dEA Ut o3 H
= &A= T2 Hlsi34]9 SR 0] 5[35]

o} 9l njwEg A 323

2 FHZI36]0] A Uth AEfE LAl wol
o] de 2 HE SgEe A4 #ikskE o
1 DNA 4hs} &8 A8, A3 & A8 ==
g4 22 E('0,, H)0,, OH)E A ASHE 53] Aot
3 B ETH34,37]. 53] HEUF-= 4EE(18],
FA[19], &@MITH20], FH21] & ThgE AelgAdol
T AoE HuEo B AT s AHES graci-
listyla)y< 7302 3H4kst g v 35 i staiat
St AME £719 8w’ =& %3 DPPH radical
< Ak 4t B5S YERNSICH, tyrosinase
o] F2E A =0 oEHo 2 A== As
SISkt =3 BI6F10 Al32e] #Hehd Agtdo] A
HE F25 AR o= aste 2o ERIE
At ol A= AHE FEE0] ikt 9 v
e 2= 7154 PR AR &8o] Thesithe
o2 AALg
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