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ABSTRACT

This study was investigated to suggest the baseline data about application
plan and raw material development of Lespedeza cuneata G. Don by
producing the research of possibility in cosmeceutical raw material originated
from a natural substance.

The result of 30% ethanol extract and fraction was that the total content
of phenol was 117.77 + 2.86(mg-GAE/g) which was the highest activity in
ethyl acetate fractions. Also the total content of flavonoid was 35.89 + 0.55
(mg-QE/g) was the highest activity in ethyl acetate fractions same as phenol.
In antioxidation activity, RC50 which was necessary concentration for
expressing the 50% inhibition activity. Futhermore, ethyl acetate fractions
that value is 26.82 £ 0.61 pxg/ml was the highest in ABTS.

When the antioxidation activation of the several concentrations was
compared in ORAC assay, ethyl acetate was the highest in concentration at
(125) but methyl-chloroform was higher than ethyl acetate in high
concentration.

In tyrosinase inhibition activity, arbutin that was positive control in whole
concentrations was indicated the highest inhibition rate. However ethyl acetate
as high as arbutin in 100 pg/ml. Also arbutin which was posive control
inhibited the melanin synthesis greatly in concentration at 100 ug/ml.
However, ethyl acetate fraction was shown the highest activity among
ethanol extract and fraction in Lespedeza cuneata. GG. Don

When product inhibition ability of MMP1 and MMP3 that formation was
promoted by TNF-a was observed using western blot, MMP1 was expressed
similar as normal cell that was not treated with TNF-a in ethyl acetate. In

case of MMP3, the formation of that was exhibited than normal cell which



was not treated with TNF-a.

The phenol and flavonoid which included the Lespedeza cuneata G. Don
effected to antioxidation ability. In based on this, it was known that
Lespedeza cuneata G. Don had the effects in whitening and anti-wrinkling
activity.

Therefore, It was expected that the possibility in utilization of Lespedeza
cuneata G. Don would be used for Cosmeceutical raw material originated

from a natural substance based on whitening and anti—-wrinkling.
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A 2ZH 22 AMEE S AJ4FeE phenolic compounds ©] 28 WA Q1 23 A}

W7 arbutin @ % butylated hydroxytoluene(BHT), butylated hydroxy

anisole(BHA) 53 2 FAdsteZdo] Ii vy gl Ashix]A 7|54 a5z

HoARgE o kot FH el fdststE ol ek &uAke] 14 o] WEtE o]
g stz do] Aol fadtal HdE wdle vlsA 95 ot AA Skt
AL ok
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g FoR Qlste] &ALV FAustA AdE o AEoME HAsteLa
(H,0»), hydroxyl radical(-OH), superoxide anion radical 52| A tAE A3}
A = ol ME] Fafgh 25 T o= AEHAA @

A3zl Jyle] EA38t= collagen elastin®] &, @atd A =
W ooleg Aug v, FIA, AFHAA F5 53 o] AR ddFS =
Skt (Stich, 1991).

ikl o3 HAEERE HEstr] fste] AMsHAIAIZ A butylated
hydroxytoluene(BHT), butylated hydroxyanisole(BHA)9} & Al dalksiA =
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(melanocyte)ol] &3t E]ZAl(tyrosin) S 2 HE 794 213nbeS  E3o]
3,4-dihydroxyphenyl alanine(DOPA), DOPA quinone, DOPA chrome& A =
oz A =d AYgH F dH A et al, 1994, Virador et al., 2002),
Z2EY A a8 ZE2E 5o YA o s F=4d¥rtl Melanocyte

S AUE TEREORA

]

stimulating hormone(a-MSH)& Watd AgAlo] & o
cyclic adenosine monophosphate(cAMP) A 2% A=A1A »&F  #HAzd A4
S =2 A7) L¢lo]th(Bertolotto et al., 1998; Cheli et al., 2009).

FI A O] 2RR)A 5 SFH gl o8 A=S WA HW EHlse AR
+ endothelin(Yada et al., 1991; Tada et al., 1998), a-MSH(Choi et al., 2008),
nitric oxide(Christine et al, 1997) o] #HlEt i ¢#4 Utk «-MSH+=
cCAMPZ =& A=3dte] fFIAEZolA Hepd S FXlst= Aom deld 9l



t}H(Choi et al., 2008).

R g R AWy e EAlsk= A fr(collagen) St wHIA
(elastin)ell 938t FAEY.  IFE "I o  collagens  F3l S}
3 3t+= MMP-3(metalloprotease-3)¢] 43
e @Akt A BAE HAR v BaEo] vk (Rhie et al, 2001;
Imokawa, 2001). &4 A4 2ldte] MMPse 30| FE%a FIAE ol A
o] Wte o] & =7y o)X MMPsol ¢&te] 9% U collagen 2 elastin®]
Wil Fe FEIAe dilel Hu wmebx FAMNAE AAGE A

AegdoezA FEEAE 93t Fast wHol H v (Hudson,
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MMP-1(metalloprotease—-1), elastin
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=
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Collagenaset= 3] W EAst= FehAlo 2H&3t= MMP-1224 o] 49
gAdo] FrtekA HW Fgao] A EalEHol FEo] A E . MMP-12]
S AdAstE AFxestE A AA EYE Yepdtia HiEo] gl

ol
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T A
TH(Seiji, 2000).

Elastasex T th2 9 Y elastind] Eo]F oz &= Rl ghEA
MMP-32 &4# A4 Atk MMP-39] A3 242 elasting I=8HA 2382 A
A Fe] 2¢S AT or vF =35t Aol Huh Elastind] So]4 o=
Agete Bl MMP-39 3= @48 AN 3R wst BA7 b

gk o=z B 4 9Jth(Imokawa, 2001).

N

Tumor necrosis factor-alpha(TNF-a)& F I AJIAZ A cytokinin®] € F
ow A Utk TNF-at F&l dsto] AALS Fishe AR EAHAL
m 54 Aol diste] MEAAS fFEgth(Victor et al., 2002). TNF-a&
WS goste tAMxEdA F2 E8jEn Ho Axe] xd 93g st
TNF-a9] HAGA =de of, 9544ds 59 AHddA vty FHZol
TNF-a& AbgE T4e] glo] MMPso] €4S FHHAZthal K a1y gl th(Han
et al., 2001).
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oFkF-o]  flavonoid®}  phenolic  phytochemicals®] &#/<9  quercetin¥}
kaempferol> x4l g4tz 2= A4 AtH(Numata, 1980). oA = P
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AW (2} et al, 2010), oFBFF9] ethyl acetate F+F &2 ¢ JF A ito] o
b gyt g oY FAksh st W A a3t B k(o] et al,
2011). HE3E of#Eo dEE FEE9 A5 elastase I H FEA YA

o wpA Gapel theke] WRAAe] Bt BIHAATHA et al, 2014),



m A= % ¥y

w A AFER ofBE2 BT ol AlF eFE dddA AT AL
%

2 RelE AAS A2 AEAAT. AW F AxD FBE 500gS YA
S 5 Aeobd 30%(v/v) gl Aust & §ulE 11159 &= 24

30%(v/v) Ethanolic extract of
Lespedeza cuneata G. Don

Evaporate

Dissolved with D.W

<— Addition of n—-Hexane

n-Hexane fraction Aqueous layer

<— Addition of methyl chloroform




Methyl chloroform

: A
fraction queous layer

<— Addition of Ethyl acetate

Ethyl acetate fraction Aqueous layer

<— Addition of n-Butanol

n-Butanol fraction Aqueous fraction

Fig. 1. Fractionation of 30% ethanol extract from Lespedeza cuneata G.

Don.
2. F&E= U FE =9 gtz 53
DF dAs ¥ Edreo= 3 54

ol

% ¥ ¥ 5748 Folin-Ciocalteu AW & AH&stel 348t thHKim

et al, 2011; Kim et al, 2016). 30% ol&& FE= % & 27 100 ol

ZHF 500 = &£%3 F Folin-Ciocalteu A% 50 = ¥ il vortexing 74
Az F 587 qrSAIAY 1 S 20% sodium carbonate 300 = ¥

dote 2083 WA o YAY FHE AREste] E3F=A (Cary 50

Conc UV-Visible Spectrophotometer, Varian)& A}-83o] 725nmol A S3 ==

S oAt # A 7Y ol F 33 HAAstF e SAHE dugs F
5 2 BIEZRY A5 AEFS gallic acid® £33t AAE TF=AH

I8 o] 839 GAE(gallic acid equivalent, mg-GAE/g)Z WE A th
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al., 2016; Kim et al, 2010b). &= F=&E % +8E&E 200 ol 10%

ot

&

A\

42 Kims o W< o83t

aluminum nitrate 100 02 1 M potassium acetate 100 WS &3gstch.

AZ 417 nmotd] FRE=E SASAY. & 2P2 ¢d 3o}

stger ZAHE des FEE ¢ FYEERZHYH ZYHEo=H AES %
+5 29 querceting E3dle] AAHE =P FFAHAE o] 839 QE (quercetin

equivalent, mg-GAE/g)& Y e AT}

2) DPPH free radical 2724

DPPHE HeAds Y Agid oz ortAE AGARZA A8 A8 3
AhstE Aol 7hxl AR ool ffdte] M= REESHA HW kAH A "v
(Brand et al, 1995). ol F&& % #+9+E° DPPH radical &2715& H
(Choi et al, 2003) o] WHS WPt At dEgs F2& 3 &9
£ He S <33t 20 =S = + 0.15 mM
1,1-diphenyl-2-picrylhydrazyl (DPPH) &< 180 & 96-well plated] =143}
o e oty delA 30EFe AT I o]F multi-micro plate

reader (spectramax i3, molecular device, USA)ES o] &3}o] 517 nmolA &3

58 34359ttt DPPH free radical &A% ol Albr oz AAbets o
H EE AYE 5d Froly 33 AAs o DPPH radicalS 50% 4 A3k
il e AR ¢ RCypoz #7183t

Inhibition rate (%) = [1-(A-B)/C] x 100
A; absorbance of the sample, B; absorbance of the blank, C; absorbance

of the control



3) ABTS free radical &~A <4

ABTS+= A3} e 2 SAsty HAakskr]ef vhg-ste] ABTS radicals 4373
stA €k 7z dgE FEE U BgE Eoldde At =do] AR
ABTS radicalE &7A171= 5885 Sste] A4S SASHAT. ABTS free
radical 24 &4 2 ZAWHLS Ko(Ko et al, 2016)52 WHS o]&3ste] =4
3T 74 mM 2,2'-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid(Sigma
Co., o3t ABTS)el 2.6 mM potassium persulfateE WA A 3% Fo ox
of WAste] ABTS ¥ol2a FAAZT. olF <folo] FA48 ABTSE ol
HeteS 718ke] 734 nm ot FH X Ftol 1
ABTS &< 180 st dl&e &= 2 £95 20 WS EFstol &l 30
7 A% 3 multi-microplate reader® 734 nmeotd FFE=E A5

Y wEoty 33 HAIEA o™ ABTS radicals 50% Z7sh=

o A8 Age #F2 RCxpo=E %78
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4) ORAC assay
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TRAP, DPPH °] Qo L sooA diksl 75 2te A% Y9852 <
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Fig. 2. Antioxidant activity of tested sample expressed as the net area under

curve (AUC).

30% olee FE=E B 44 fri&dd s Y okvw 8 =
o] kst g4 FEE F B8 Eo] A de FAsE 2] o o

+ FL-dacay W& TA&S FAHAFS=ZHN st dbagdzd AAdS
f & 2,2'-Azobis(2-amidinopropane) dihydrochloride(AAPH)E AF-&3FAth. Al
+ 100, 50 25, 125 pg/mle & %<9} B-phycoerythrin(SIGMA St Louis. MO.
USA) 025 mM 10 w= g3k 0.75 M phosphate— buffer(SIGMA St. Louis.
MO. USA)E % 150 e Azsdem 50 W AAPHE Ee 5 Azko] A
of we} W3lE = fluorescent #4 &S Fluorometer (PerkinElmerm Victor3)E
£3}o] excitation 535 nm, emission 590 nm, 365C ofd] A S 28 1A o
2 253 A5t atkst €4 vla XFHO=Z water soluble analogue of
vitamin E, 6-hydroxy- 25,78 - tetramethylchroman-2- carboxylic acid,
Aldrich Chem, Inc. Milw. WI ©]|3} Trolox)E Phosphate bufferE 7}&to] 100,
50, 25, 125 pg/mt s =2 A ete] ALEsIAH. EE AP L =3 33 wvE
B oAl om 7)7)d o9& #EE g HAQ Trolox 1lg 7FAaL S+

ORAC value? #& 12 7|58k 2 Al&52] ORAC valueE 3H4FsH T
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Antioxidation of capacity(ORAC value) = (AUCsample - AUCblank) /
(AUCtrolox — AUCblacnk) x 100]
*AUC (Area under the curve) = 1+f1/f0 + f2/f0 + £3/f0 +--- +£25/10

w
-

£= 4 =9 oY #d

1) Tyrosinase A& &4

Tyrosinase A3 €42 Bernard®] WHE WH3Isto] A A9 th(Bernard et
al, 2002). A FE5 9 o|Z2HEH EgH EFE 10 w(final conc. 100, 50,
25, 125, 6.25 pg/ml)et Mushroom tyrosinase(Aldrich, Co., St, Louis, MO
63103 USA 314-771-5765)5 50 mM phosphate buffer(PH 6.5) 34 A7l *
20 w0 (500U/ml)= Al Z3sF ). tyrosines $Hi-3F Mixture(l mM L-tyrosine :
50 mM phosphate buffer : &5 = 10 : 10 : 99& A% T 170 wE 7Fek

% 37C o} 30+%t Incubation 3T ©] * m
stod 490 nmol A FRE=E SAHGI oW Td oty F 33 AAES AAls)

At

ulti microplate reader® o] &

2) BI6F104 ol A o] Webd A &

Wty A #ELS Hosoi 5 (Hosol et al., 1985)¢] WH S W slo] A&t}
AF&-¥ BI6F10 A= C56/BL6r 2 ¢] melanoma cell line® 2 U& 5ol w
WEd Aol dwrdo=m ALgeh= Aotk AFE¥ BI6F10 AlE+= 5%
FBS(fetal bovine serum, Gibco BRL Grand BRL grand Island, NY, USA) %
1% penicillinS % 7}3%+  delbecco’s modified FEagle’s medium, Gibco
BRL(IDMEM)®#| A1 & o] &3}e] 37C, 5% CO, w71l mFstsich. o] F A
x7b  #jsl®™ Phosphate  buffer  saline(PBS)Z A& 3}

Rl
o
o
a
X

Trypsin-EDTA(TE) €945 dA % H7Fste] cell culture dishell F2HE A X
& 83 $ oAl DMEM<S 7hste] A &8 o dAdeEe & A5ds
suction E3le] #| Ag & ofgfo] Bl A X ttA] DMEMS #7Fste] 879

HEA 7] & ANESFE =AY 1 o]F  6-well plateo] 2x10° cells/well2]
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FTEZ 55 % FH o-MSH (1 mM) ¥ ZF A 25 100 pg/mA A2 3 & 724

N

¢

HU

} incubation 3ttt o] & 1 mle PBSE A3 & 1 N ¢ NaOH &Ho
E=
[e)

3 405 nmol &

(o))
()

PH
i

Toll A 1A17F €3813Fe] multi microplate reader=

F oheldl 42 B3 Wekd FFL AN

e
o
r

Melanin contents (% of control) = (A-B)/C * 100
A; absorbance of the sample, B; absorbance of the blank, C; absorbance

of the control
4. Western blot analysis

Western blot analysis© protein®] DNA=Z - Transcription¥ ¢] RNAE &
3] ©A] Translations A * protein®] @A E = T4 Y (The Central Dogma)
S vtg o=z 54 protein®] 4 EE &S ¥V fd8 FdsE 2ot

Ge-gA weel 9% o8] MMPSE AEe7] 98 Ade & B(E et

2 W 3 F 1x10° cells/well 7| A 6-well plates®] =F3Fi TNF-a(10 ng/
m)el FEE A ste] MMPse WS %= Azl F des FE55 2 29&
= 100 pg/me# A feto] 48AI1ZF wQFslGith. o] PBSE AXE AlHT 5 4
ZF NS A A3 F Protein Extraction solution (iNtRON, Gyeonggi, Korea)S 3
7t AlEE mo] Aol @l E S 15 ml tubedl &7 F 99TNA 108 71<E
T gAREgsE -70Ce B#sGY. @A A Bicinchoninic  acid
assay(BCA) protein assay kitE o]&stg o zZ+ze] AlgE 10% SDS
polyacrylamide geloll A 7] 53} nitrocellulose membrane® = A3} T
ZAAE membranes 5% skim milk/TBST(Tris-buffered saline and 0.1%
Tween 20)°14 1A]7F5<t blocking 3t ©]% 12 antibodyE HAME
membrane®] F7}ske] WAl & TBS/TZ 583 % 53 A&} o=
A=3st7] Yol H-=23 23 antibodys 1A17F Aol A A8 & TBS/TZ 99

Fds oz MAHSYTE MZE membranes EZ-Western limi  pico
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reagents= #2]3%+ ¥ chemidoc image analyze (Bio-Rad, Ca, USA)ES E3a] W
selstatt. &

Analysis in JAVA (NIH, USA)E A}-83l9] membraneo] 7% o) zo] w3
= Tskslth

= =
— =

AE 913 F=Xxdoly 342 image Processing and

J

5. SAAE

¥ oATE 59 4

fEY =

ro

Ade Wit + FEAAR g0, 2 AP

kit

EAA g E SASS 91 EAZZ WS 0] 83592 mean + S.D, Duncan’s
multiple range test& T3] w5 A8 FAHA S UFo p<0.05 o
ANA o8-S BAsAT. 24 Al dete] HAm3e AAaAdS A7 ¢
3] Peason’s Correlation CoefficientE o] &3t ow 7 S gkol st

9] 442 NS(Not significant), "(p<0.05), ~(p<0.01),""(p<0.001) = 3% 713} 3] t}.
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mg-GAE/g)elA 7Fd =7 s Eflon 4k 28=(79.7 £ 0.7 mg-GAE/g),
TEE 28 E (454 + 08 mg-GAE/g), "WIHEFEEF F9=0390 = 11

_1

mg-GAE/g), 30% ol&<& FZE(362 + 02 mg-GAE/g), & #3E(133 + 05
mg-GAE/g) A2 S Yyt SR o= g 71 = ke
H=gheFo] =UW odotAElo]lE BE= (358 + 05 mgQE/g )& YL
o FEs 23E(147 + 02 mgQE/g), HEIFEREZE EIE(7T9 + 04
mg-QE/g), &4t 23 E(63 + 1.2 mg-QE/g), 30% od&g F=%(G1 + 05
mg-QE/g) 22 TS el oy & EIEdAE SR ol=y} s
] ¢kt (Table 1).
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Table 1. Total phenolic compound and flavonoid contents of fractions from

extracted and 30% ethanol extract from Lespedeza cuneata G. Don.

Sampic Dol phensl Tl Teoneid
30% Ethanol (Extract) 36.2 £ 02 e 513 £ 05 e
n-Hexane 79.7 £ 0.7 b 6.36 £ 1.2 d
Methyl chloroform 390 £ 1.1d 793 £ 04 ¢
Ethyl acetate 1177 + 28 a 3589 £ 05 a
n-Butanol 454 + 0.8 ¢ 14771 £ 0.2 b
Aqueous 133 £ 05 f N.D”

Each value repesents Mean + SD (n=3).

Y mg- GAE/g; mg- gallic acid equivalent per sample 1 g.

? mg- QE/g; mg- quercetin acid equivalent per sample 1 g.
¥ Absorbance was not detected in the reaction solution.
The different letters show the significant difference by Duncan’s multiple range test

(p < 0.05).
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2) ofttE FEE 2 3 E9 DPPH free radical 27 &4

2 AFEE Fsto] o 30% dEE FEEY IRFH fEd 2EEY &
A3 gAS FAFAs A ¢l BHT(dibutyl hydroxy toluene)®t ®]nl3}s] o
DPPHell ™3t radicals 50% A71ete=d o3 55 A&t RCyHo®E e
WATHTable. 2). RCx9 A5 ol"olAHOJE #£8E0](91.6 + 1.9 pg/m)O=
7P e S48 JEa FF BEEo|(1241 + 21 pg/ml) 1 thH o e
ynom ojoja Hers BIE(1573 £ 4.1 pg/ml), 80% olehs F=E(1789 +
54 pg/m), MEFZ22E F85(1904 + 3.7 pg/ml), BHT(241.3 + 84 ug/mb), =
EE(8332 + 631 pg/ml) o2 FAHS YERTH

Table 2. The result of DPPH radical scavenging in Lespedeza cuneata G.

Don.
Extract RCs (ug/mb)"
80% Ethanol 1789 £ 54 ¢
n-Hexane fraction 124.1 £ 2.1 de
Methyl chloroform fraction 1904 =+ 3.7 ¢
Ethylacetate fraction 916 £ 19 e
n-Butanol fraction 1573 + 4.1 cd
Aqueous fraction 833.2 £ 63.1 a
BHT? 2413 = 84 b

1) RCs ; Amount required for a 50% reduction of DPPH free radicals after 30 min.
2) BHT ; dibutylated hydroxytoluene.

Each value repesents Mean + SD (n=3).

The different letters show the significant difference by Duncan’s multiple range test
(p < 0.05).
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6.25, 12,5, 25, 50, 100 pg/me] ‘&

2 e A7 F srde 72 258 2 228 FAYETS BHTS vl

ol DPPH &2A%S A 27 25 pg/ml =0l o olAgolEet itk &

g&o] BHTEY ¢ =2 435 Yl ew 50 pg/ml s EolA = o dolAlH
=

=
=
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-
uu)
il
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e
(il
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wol= gRo] g Bkd AAY DPPH 27% ®@ e 2823 nasy

= W M =2 24 e v (Fig. 3).

#B80% EtOH B n-Hexane #%methyl chloroform =Ethyl acetate % n-Butanol & Aquarius  EBHT
Extract fraction fraction fraction fraction fraction

E 8 &8 8 3

[
=]

DPPH radical scavenging activity (%)
=)

6.25 12.5 25 50 100

Concentration (ug/me)

Fig. 3. DPPH radical scavenging activities of organic solvent extract and
Fractions from Lespedeza cuneata G. Don.

Each value repesents Mean + SD (n=3).
The different letters show the significant difference by Duncan’s multiple range test
(p < 0.05).
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3) ot FEE 2 29 E9 ABTS free radical &7 €4
A

BTS radical &4 €4& vlustr] 93] AT o=ZH

RCso 2 YeRdTE Agof o] &3t Alg + 7 €2 A48 7F 32 oA
of W33t DPPHS} FUs HFo =z ofeolAeo]E I E(26.
ml)ol A 50% ABTS radicals A27Ast=d 71 =& &4 el o (Table
3).

oo
H
o
fop
=
@
~

Table 3. The result of ABTS radical scavenging in Lespedeza cuneata G.

Don.

Extract RCso (pg/me)"
80% Ethanol 596 £+ 0.8 b
n-Hexane fraction ol.1 £+ 0.2 ¢
Methyl chloroform fraction 587 + 12 Db
Ethylacetate fraction 268 £ 06 d
n-Butanol fraction 60.2 £ 0.8 b
Aqueous fraction 161.3 £8.1 a

BHT? <6.25 e

1) RCs ; Amount required for a 50% reduction of ABTS free radicals after 30 min.
2) BHT ; dibutylated hydroxytoluene.

Each value repesents Mean + SD (n=3).

The different letters show the significant difference by Duncan’s multiple range test
(p < 0.05).
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=
T2 9 A7 & FEEE SRS BHTS vwstel ABTS 275S =

Bl o™ DPPH radical A3l &4 A A& YeER I th(Fig. 4).

# 80% ETOH & n-Hexane % methylchloroform =Ethyl acetate  #n-Butanol WAquarius = BHT
Extract fraction fraction fraction fraction fraction

120
100
80
60
40

20

ABTS radical scavenging activity [°6]

25
Concentration (pg/mg)

Fig. 4. ABTS radical scavenging activities of Organic solvent extract and
Fractions from Lespedeza cuneata G. Don.

Each value repesents Mean + SD (n=3).

The different letters show the significant difference by Duncan’s multiple range test
(p < 0.05).
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4) Oxygen Radical Absorbancity by Fluorescein assay

AAPHel olafiA A H radicaldll g FE=3 +8&°] 7% radical A
5o wWE fluorescent HA2&S ORAC assayE ©o]&3le] =A3sct =4
3 W=7ES positive control® AFE3F Trolox7F 714 a4kl & 59 F ol
7o 2 s W AlE7F 7HR @48 ORAC valueZ4 YeERATE 1
A3 125 pg/me obe ol"olMElolE EFE(08 + 4%)A 7MY =2 A4S
Uetlloy F=7F F7kgkel wel o ol &Ado] mobx A skth. 100 pg/ml
s FEE £8=(114 £ 3%)°] 7HE =2 g4 S HEddeH & 29

(75 = 2%)= A9t UymA] Alge A5 100 pg/mb FEoF Trolox® Tt =

i

rlo

# BO% EvOH rnHexane @ Methylchloroform = Ethylacetate mn-Butanol  mAgquarius  m Trolox
Extract fraction fraction fraction fraction fraction

=

s

ES
w
o

abc 5
=

z
3

ORAC value (% of Trolox)
2
&

;
%
%
%
%
%
%
%
%
%
%
%
%

DLIARRIBHHIINN

125 25 50 100
Concentration (pg,/mé)

Fig. 5. Antioxidant capacity activities of Organic solvent extract and
Fractions from Lespedeza cuneata G. Don.

Each value repesents Mean + SD (n=3).
The different letters show the significant difference by Duncan’s multiple range test
(p < 0.05).
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2. Of3E F&E=9 DY &Y

1) oFfi FEE 9 Y E Tyrosinase A3l &7

Tyrosinase®] &AS 50% A& steE A52 TEZE ICHo =
ANz A& arbutin(284 £ 0.1 wg/ml)o] 71 =2 A4S BAFA
th o HopAlHI Ol E #8&(1151 + 3.0 pg/m)S AEFT M =2 EA4S UE
Wwom i F9E(455.8 + 355 pg/ml), MEEZ2E F3E(480.0 + 89.9 ug/
m), F-ES FZE(5B09.9 £ 757 pg/ml), olEtE FE=E(765.7
(1500 > pg/ml) =S 2 IC5 &S YEW T (Table 4).

3

F5 Tyrosinased Adsts €4S FHAHS A3 FHURTLoZ AR

Hm
m{n

Arbutin®] 50, 100 pg/ml F=A 71 =2 A4S Boy 625, 125, 25 pg/
ml FEoA oEolAMHelE & Eo] arbutin®t HS S YERYAT.

HolE £8= ¥ arbutind} Rlusde W Boh =2 S4S UehA @kon
73

F 25 pg/ml olsk

off
oL

Lol Al tyrosinase A3 Aol #F HxH o
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Table 4. Tyrosinase inhibitory activities of Organic solvent extract and

Fractions from Lespedeza cuneata G. Don.

Extract ICso (ug/me)"

80% Ethanol 765.7 + 66.2 b
n-Hexane fraction 455.8 £ 355 ¢
Chloroform fraction 480.0 £ 899 ¢
Ethylacetate fraction 1151 + 3.0 d
n-Butanol fraction 509.9 £ 757 ¢

Aquarius fraction > 1500 a

Arbutin 284 +01d

1) ICs 5 concentration required to reduce 50% of tyrosinase.

Each value repesents Mean + SD (n=3).

The different letters show the significant difference by Duncan’s multiple range test
(p < 0.05).
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# B0% EtOH #® n-Hexane #% Methyl chloroform =Ethyl acetate #n-Butanol 1l Aquarius B Arbutin

Extract fraction fraction fraction fraction fraction
60

[Ta]
=

8

Pt
=

IR =

=
=

Inhibition of tyrosinase activity (%)
=

e

n
(=
llH e

dc

o
H
H ™
_|

[=1]
Pt
i
(=1
P
]

25 50 100

Concentration

Fig. 6. Inhibition of tyrosinase activity of Organic solvent extract and
Fractions from Lespedeza cuneata G. Don.

Each value repesents Mean + SD (n=3).
The different letters show the significant difference by Duncan’s multiple range test
(p < 0.05).
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e
100 d
c c
20
a

60
A0
20
1]

Extract n-Hexane Methyl Ethyl n-Butanol Aqours Arbutin

chloroform acetate

Melanin contents (% of control)

Concentration (100 pg/mé)

Fig. 7. Melanin contents of Organic solvent extract and Fractions from
Lespedeza cuneata G. Don in B16F10 cell.

Cells (2x10° cells/well) were stimulated by a-MSH for 72 hour in the presence of
Lespedeza cuneata G. Don (100 pg/ml).

Each value repesents Mean + SD (n=3).

The different letters show the significant difference by Duncan’s multiple range test
(p < 0.05).
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3. HDF A|=ZO0fA{2] MMP-1, MMP-3 MA{ A3l &4

MMP+ collagenase (MMP1, MMP8, MMP13), gelatinase (MMP2, MMP9),
elastase(MMP3, MMP10)¢} o] A 3FFZ 7551, collagenase= collagen
o] A FZE BIAA collagens W3 et} elastases AE 9 71#E<l Zg)

A AFS FAFE BYNFE B RE 9B e Ao deld Y F

al(f
12
Y
kol
B
s
2
=
=
o
Q

=X
&
1

[}

o]

ftlo
Mo
:?L_“
=
s

MMP-1 ¥ elasting &3l 3t=

H e S o H|$=3 502 MMP-1 94 @45 Yetd ok (Fig. 8). o€
BEES w3 MMP-3 94 &Ad thsle] TNF-aE A g8 &

© dWEzTO)H Pludis 0 g% 42 MMP-3 A3 245 vebd A vH(Fig.
9).
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EX Hex MC EA Bu Aq
TNF-a - + 4+ 4+ + + + +

MMP1 | = - ae cu Qb eus - - qub S

MMP3 | = (D et ot G e D

B-actin

Fig. 8. Inhibitory effect of Lespedeza cuneata G. Don extract and fractions on
TNF-a production in MMP1 and MMP3 cells.

Cells(1 x 10° cells/well) were stimulated by TNF-a(10 ng/m¢) for 48 hour in the
presence of Lespedeza cuneata G. Don(100 pg/ml). The levels of MMP1 and MMP3
were determined using immunoblotting method.

Ex: ethanol fraction, Hex: n-hexane fraction, MC: methyl chloroform fraction, EA:

ethyl acetate fraction, Bu: n—butanol fraction, Aq: aqueous fraction.
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Fig. 9. Effects of Lespedeza cuneata G. Don extract and fractions on protein
levels of MMP-1(A) and MMP-3(B).

Human dermal fibroblast cells (1 x 10° cells/well) were stimulated with 10 ng/mé of
TNF-a for 48 hours in the presence of Lespedeza cuneata G. Don(100 pg/mf). Protein
levels were determined with Western blot and densitometric analyis.

Ex: ethanol fraction, Hex: n-hexane fraction, Mc: methyl chloroform fraction, Ea:
ethyl acetate fraction, Bu: n—butanol fraction, Aq: aqueous fraction.

each value repesents Mean + SD (n=3)

The different letters show the significant difference by Duncan’s multiple range test
(p < 0.05).
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ofptE o] 'S FEEd L8E0] XA e FAE v, =5 243t
BE S Lotr7] St ZadA A=A FlstdtH(Table 5). &2 oK

o] =(r=0.8479, p<0.00D)¢t =2 A AuHAE deHlen #H=(TPO)O =
kst @Agatele]  #AE UERWE DRCs(r=-0.6461,  p<0.01),
ARGCs(r=-0.7427, p<0.01)= oh& #& Fo] AAAAE HeErd AT S8t 0]
Z(TFC)¢F vlw gk Aol o] #A= TICs (r=-0.7399, p<0.01), MCO (r= -0.6429,
p<O.0DE tha F& 7o FaA#AAE UeEtdnh sS4 (ORAC)H +5 &
AAbole]l #AZ YEhlE MMPi(r=-0.8087, p<0.001), MMPs(r=0.7660, p<0.01)
2 22 Yo AuAAE YE AT

it

ul(f
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Table 5. Correlation coefficient between active components and their biological

activities of Lespedeza cuneata G. Don extract and fraction.

TPC TFC DRCsy  ARGCsy ORAC  TICs MCO MMP;  MMP3

TPC" 1 0BT 064617 07427 08100 0RIB™ 02162° 076877 0805
TFC? 1 059" 0643”7 070457 073997 064207 08X 08046
DRCs” 1 0SB 08TBT 07267 01157 05003 07775
ARCs" 1 0®99™ 09603 00047 06359 08411
ORAC 1 0M6lT 0155 08BTT -0.7660”
TICs” 1 0197 068107 085157
MCo™ 1 0578 03369
MMP, 1 06oa8”
MMP; ,

NSNot = significant. “p<0.05,  *p<0.01, *“*p<0.001. YTPC; Total phenolic content
expressed as gallic acid equivalent (GAE) mg/g of extract and fractions. ?TFC; Total
flavonoid content expressed as quercetin equivalent (QE) mg/g of extract and
fractions. *DRCso; Concentration required to reduce 50% of DPPH at 30 minutes once
reaction starts (ug/mé). YARCs0; Concentration required to reduce 509 of ABTS at 30
minutes once reaction starts (ug/ml). 5)TIC50; Concentration required to reduce 50% of
tyrosinase (zg/m¢). “MCO; Melanin contents
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et in-vitro B7He AP HAE o 71548 EEN o8 7S A
Sk
0% oerE FEEY 2 e 2 SRt T JHoAHE
&M 7P =2 (1177 + 28 mg-GAE/g, 358 + 0.5 mg-QE/g)S YER
th o]z ofyhEollA e shgEel Wik A5 (Min, 2016)914 3F9] sitosterol 3}t
57 2F9] flavonoid % 6F9] flavonole X33t 16%9] &S FElstde u 3
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X

A5 Tl

X

[\
(@]
—_
o
&
)
)
©
offt
ey
_0|L
mm

(03
o
EY
z
Hm
o
i
=2,
>
N
N
o3t
i
x2
)
El
f
Ll
)
)
)
©
ey

DPPH®} ABTS 2427 242 o"opAElo|E £ &M 71 2 &S Ueh
Som oju DPPHE RCs2 916 = 19 pg/ml= &4 el o ABTSE
RCs#t2 268 + 06 wg/m = 45 Yeldllth o= A+ (Min, 2016 ; Kim,
2004)el  wef ofFFeole dlaEAd  AYEAdEZ< Quercetin, Vitexin,
Isovitexin, Orientin, IsoorientinS ¥ 3k 9% 9] Zglnwo|=7 3lg&Eo] &4
atm ol Edol wel ks ddS yEdHlta AsEm 2 Ay =9
Total flavonoid content2} DPPH(r=-0.5280, p<0.05)¢} ABTS(r=-0.6435, p<0.01)
FRAAE i =2 o JuuAE RoFdoen dHE 9 ZgR oz
shetEol oste] Aikst &S WEWdTaL AFgE o] Xt

ORAC radical®l %¥-3-3}4 FL-decay W-&& Ad|sti= A5t oEolAHE

8ol M =2 S dET ofaE ¢ dE FEE st H
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¥ g 3 (Cho et al., 2011) AolA ofttE o&olAlHo|E ZEEo] EAst=
= FEE0] A AAF 5] 416.6 mgVCE, 3668 mgVCEZ %2 &4 U
Bl A3 dAstTE ol AT 4S5 ke #HeEstdE(= 0.8100,
p<0.001)¥} Z2FR o] =A(r=0.7045, p<0.01)=ZM 3F=o] 717 = AT
TS HE o2 FlL-decays A3lst= 4tst 84S veElyA o 2549
.

Tyrosinase A8} &9 A% FAhE+ arbutin® ICs (2843 + 0.15 d pg/
m)ol 7Hd =2 A4S Yepudleon I g dEolMHoE I E
3.08 d pg/ml)= EFSETE DPPHS &4 3} tyrosinased A9 A#AdA= =&
Aol FaaAE et e DPPH radical Ad] &AL 424 F7]&mo +
=%+ hydroxy-7F 52384 A3 Ho]gdth= A (Nishida et al., 2006)7}
Hojglom ofdolMHolE ¥ EFo EASHE hydroxy-©l 9gt datst 48
HFE O 2 tyrosinase A3l EAdo| FE&FS Frhal AR E

a-MSH=Z @ Aol 28 BI6FI0M Zol| A wWepd A3 e Fdd
Z 9 arbutin(64.63 = 63)°] 7Hg =2 A4S YEhSth dEolMH ol E &
8 5(7097 £ 4.40)2 tyrosinaseA 3l 2

Aepbd Ag A GA4S JEl AT BIGF104 oA o W
Hicole e tad w2 Fo AuddAE veHlon SR eolE 3YEES
0.1~ uM AgeAe 4 debd o] dA3] AAHAT= A2 HKim,
20105 Ed® ofve dEolAH ol Ed EAdts thFe] Fotr o]0 o5}
of "Wehd Aol AAH AT Az Xt
TNF-aoll ¢]ste] MMPs o] %18 HDF AlXolA okt oe& F=
2 g Eo]l 7Hx MMPs B4 AslsHEs ##Es 23 odotAHolE +9
ol TNF-a& AelatA] o2 Alxzet FASE A2 MMP-1 @93 As) &
e HEbdlen MMP-3& TNF-aE A #shA] &2 AEwu ad ool
AAs] stk MMP-12 odEelAHolE, MdaRaF oets F5&5 &
M2 S Uetdidt. MMP-3& ol "olAEle|lE, Febs dee&FEE, 4l
Medsezd 289e A2 A4 94 245 dedidit. MMPL 2 MMP32
HE Abe] B EdtE mo] =9} o] AHaAE Yetdiew oyt &
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al., 2001; Imokawa et al., 2001)°} #o| &Atst &4y & FE52 Ao AJaAaA
of elha A A 2L ARE eI

2 Age] A9E EURE ol 30% oee FEEY I2RYH EE 3
ol 7 A EAPES THEAS ul odEHAHOIE Y EA HE H F
ghHol= ghaFo]l 7 wokow olF nigor 4tst o, ww g FF5 &
S MY =2 245 UEHH AT E vt o R o dopAlE o] Eof A
22]¥ phenolic compound % flavonoid A% 9] 3}gt&Eo] o sle] ahaks) w)ui

T5 A FFe T AR dHHEY A HE ofuwe® ZHE &
e 1 88 - (Min, 2016) 9| w2} B-actin, ioroxanthin, B
—sisterol-6’-linolenoyl-3-0-B-D-glucopyranoside, quercetin, kaempferol,
1sorhamnetin, —pinitol, bezyl-D-glucopyranoside, 1sovitexin, hirsutrin,
nicotiflorin, vitexin, astragalin, B-sitosterol, B-D-glucoside, tifolin + astagalin,
7R,8S dihydrodehydrodiconiferyl alcohol, Homovanillyl alcohol®] $lom 8% <]
FetE o= 2T A ALl e AAEE AR Haw ol of
o] 7HA AL e tEAQ Ftste dexl =dd = k
Aom I 9ok B-sisterol?] AS- ZFHAHEL F4E Aste AElaw
(Vahur et al, 2009)°c] H.ir¥ o]t MMP1, MMP3 &4 S & A &4 7HAA7]

CooppFoRYH % 3 2o odopuelE RIge AnE ugow

rr

aempferol, quercetin®]

A FEAnZA] A H FENA 7)F
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B ATe ofdEe] HAE Fdl FHAEEHAL TteAd dE AFE U

ato] of¥tol gty s el tid v|EARR AlEstr] fste] U3

TS 30% oleE F=& B ZEste] S Y Ay F odHlm 2 =Y
EEEeA 11777 + 286 (mg-GAE/g) %
3589 + 055 (mg-QE/@)& 713 =& 48 vehd atst g8 Hris
$a 33 DPPH assay 2 ABTS assay A3 Ay z+& 50% A si&A
Uerd o Z23% 522 RCxo st 2 ®718H%9 e, DPPHE RCxpake 9163 +
1.96 pg/ml, ABTS9] RCs0at2 26.82 £ 0.61 pg/ml=ZA o dolMHo|E H& &
A 2ol 7HE =7 vt ORAC assays &8te] s® dAbst 245 A

SRS W 125 pg/ml FEA o"otAlEl ol E FEEo] &Ado] M w=RS

2 AFE MESEEE 25 ¢ =2 &4S YERWTH

Tyrosinase A3 FAE& BE oA FHEFQ arbutine] 71 =2 A
TS YeEFW oY 100 pg/ml FE=olA o
AL Al GAdS dEtldoh debd A EFe AN =S arbutine] 100 ug/
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