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Abstract: This study was carried out to evaluate the possibility of willow plants (the genus Salix) as a cosmetic material.
DPPH radical scavenging abilities of 70% ethanol extracts of S. gracilistyla, S. pseudolasiogyne, and S. koriyanagi were
significantly increased compared to control. In addition, the treatment of three species of willow plant extracts sig-
nificantly inhibited the production of nitric oxide (NO) in RAW 264.7 cells, indicating that they had anti-inflammatory
activity, and all of them had collagenase inhibitory activity. Among them, the extracts of S. gracilistyla extracts ex-
hibited the highest collagenase inhibitory activity. As a result of analyzing the collagenase inhibitory activity against
the solvent fraction of S. gracilistyla extracts, water and butanol fractions showed the highest collagenase inhibitory
activity. These results suggested that S. gracilistyla among the willow plants had high collagenase inhibitory activity,
and thus it can be utilized for cosmetics as an effective functional cosmetic material in the future.
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collagen) 2.2 A|3Z2] 7] 4 (extracellular matrix, ECM)<]
T8 724 JEolth Type I collagen®] 874
Q! type I procollagen Adfr-oFHZ oAl g =0} £H]
=)™, procollagen N-protease2} C-protease®ll 23] &3l =
of FeHll HAHF= FAdEAHI] oS matrix metal-
loproteases (MMPs, homogeneous zinc-dependent endo-
peptidases) A€ 2] &4+ ECMe] E& 74 AES &
T o dom, 2% A= EcMe| Z2H A
5 S o Aok mabA SRS A3 2
g 224 FeplE Blshke A Bdoln, 53] 9
Fo| F5& skt Fa3 Yol He Bholth
olglgt ol f&E FeHAIUA A4S JAL T U= A
= R FEIRES YAY F Ue 7IsH EE
SAE E8E 7 AT2,3]. DAMA T2 A=Y O
g SR o B[RV - estel HEd 44 AR
o2 FelEo] BHi% O epicatechin gallate (ECG)
9} epigallocatechin gallate (EGCG) 52 2H AHES |
ogtae FEAUAY] E4E AR Asfste
FARAR] RS wWol YRR e AAoth4-6].
HEUE Zx(the genus Salix)oll &3t A& A Al
Aol o 40001 Fol E23HH[7], T=olM = dukz| e
Z HEYES. koreensis)7} 7H8 tI3EA Q) FolH, 1
o= FUHE(S. babylonica), A E(S. gracilistyla),
STHE(S. pseudolasiogyne), 71HE(S. koriyanagi) &
300 Fo] FEIT} (8] F= FH BWol EE3}
+ S. alba (White willow)e] &2 3l4d - 15 285
o= Aow Z odelA JATH9,10]. AE]Al(salicin)©]
A0 B4 o), o]oox Tkt viEA T
T ERIFATH11]. HEUF= ks 12], F4[13],
FHITH14], FA15] & TR B >AE0] s AL
Z BuFALE ol HEYUF & A& F AWHES
gracilistyla)& =7, D8, T 7F AbellA Fx3}
), 0| 122 mo|aL B ZAH oA 7EA]7F Eo] v
o ofd 7R & gtdlo] =& A0 8 Yol glom,
A-E & Fol Wt FU7F o, dAFe] do]
= 3-10 mmO|TH16]. T HE(S. pseudolasiogyne)= T+
= Bl S0l XM, o= 20 mo]aL 2 v HFY
| Aol 7-12 cm, & 10-17 mm=ZA] &7] 2ot}
[17]. 71HE(S. koriyanagi)e = IFFTOE F2
FAE, Felx 9 HehdR 5o £33, Fol= 23

mo] 1L 9Le olFs 414 72 Feltt [17). o] %
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FHE 9 7IHE FZE 2| DPPH radical £71%5 4]
S 53 abslay) <4 &3 2 collagenase A1E
H7te Fot AEE 7IsA S AAEAY

A X ZoiEE

2 ATE Sst] AR AN ES(S. gracilistyla), 55
WE(S. pseudolasiogyne) X 71 E(S. koriyanagi)> JW
gmpFo| A A|g kol ARE-EFTE 100 mL Eeh2=o
B9 BTy & 25 2720 g U] ¥
70% lle-E 50 mLo} E§H8te] 2 h 5%t 75 CollA 23]
357 F=3 T FFE2 o A (Whatman No.2, GE
Health care, UK)E ©]83lo] o33k & 7hebsE3tod
FEE=S ST B3 AW SO the T &
s 8l ANE F2EE Y FHRTE A7
3 g S wet EAFo R ALk tEE e
oobAlEo|E, Fehs B & EYES FHEATH

2.2, DPPH Radical A7s T7t

HEWT & A5 FE259 48t &42 11-di-
phenyl-2-picrylhydrazyl (DPPH) 2% A 5S 4
3] H7}FskITk 100 xLo] DPPH -84(0.2 mM in meth-
anol, Santacruz Co.)¥} Mgl 3]4H AlE 100 uLE
E33ted 10 mingt ¥H&AIZ] F 517 nmell A FBEE
A3t DPPH &7 242 th&o] 32l o)
LER AT

DPPHradical _(, _ (ARTFHE — Dzl oge ) o
2% (%) B ES A
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Figure 1. DPPH radical scavenging activities of S. gracilistyla,
S. pseudolasiogyne, and S. koriyanagi extracts. A, ascorbic
acid. Statistical significance of differences was evaluated using
a one-way analysis of variance (ANOVA) followed by Tukey’s
test. ~p < 0.001.

2.3. RAW 2647 MZH{Y 2 Mz M=
F el oA A E(RAW 264.7)F American type cul-
ture collection (ATCC, USA)ZH-F EoFito} 10% FBS
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Figure 2. Effects of S. gracilistyla, S. pseudolasiogyne, and S.
koriyanagi extracts on RAW 264.7 cell viability. Statistical
significance of differences was evaluated using a one-way
analysis of variance (ANOVA) followed by Tukey’s test. ~p <
0.001, mp < 0.01, and *p < 0.05. C, non-treated control.
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Figure 3. Effects of S. gracilistyla, S. pseudolasiogyne, and S.
koriyanagi extracts on nitric oxide production of RAW 264.7
cells. Q, quercetin (15 uM). Statistical significance of differences
was evaluated using a one-way analysis of variance (ANOVA)
followed by Tukey’s test. a, 0.001 < p versus non-treated sample
treated with LPS. b, 0.001 < p versus quercetin.
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Figure 4. Effects of S. gracilistyla, S. pseudolasiogyne, and S.
koriyanagi extracts on collagenase inhibitory activities. EGCG,
epigallocatechin gallate.
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of fFolgt FY AAlTS AT o]¢} fFAFSHA 200
ugmL F=9] 7IHE FEF *8 = quercetina} t]H]
sto] A2 NO A JAI5E Yepith 2743
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Figure 5. Effects of S. gracilistyla solvents fractions on collagenase
inhibitory activities. EGCG, epigallocatechin gallate. H,O, water
fraction. BuOH, butanol fraction. EA, ethyl acetate fraction.
DCM, dichloromethane fraction. Hexane, n-hexane fraction.
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