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Abstract

This study was conducted to examine the physiological activities of Lespedeza cundata extracts. The extraction
yield of 50% ethanol extract (17.60%) was higher than that of hot water extract (12.60%y). The total phenolic
and total flavonoid contents of the 50% ethanol extract were 242.26 mg/g and 160.73 mg/g, respectively. The
DPPH radical scavenging activities of the hot water and 50% ethanol extracts were 92.07% and 96.38%, respectively.
The superoxide radical scavenging activities of hot water and 50% ethanol extracts on 250~1,000 pg/mL were
54.89~85.68% and 44.50~94.46%, respectively. The tyrosinase inhibition activity of the 50% ethanol extract at
1,000 pg/mL (63.31%) was the highest. The nitrite scavenging activity of the 50% ethanol extract was higher
than that of the hot water extract. The nitric oxide production of 50% ethanol extract (7.15~20.61 uM) improved
with an increase in the treatment concentration. The hot water and 50% ethanol extracts at 1,000 pg/mL inhibited
the proliferation of the cancer cell lines A549, HeLa, Hep3B, and Sarcomal80. There results suggest that the 50%
ethanol Lespedeza cuneata extracts may be useful as a functional food material in the food industry.
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OFAE(Lespedeza cuneata)&- FFHS] A el o] AER
v, A% 59 o2l 714 olgoR EelH, felvet
oF d&, F=, vt Al Exstar itk Ex| 9] A|HE
2T AYS3 AEZ e o] &5 = £ A Eo|A|vt
d Z5E Wit F95eld 14, 713, HA 59
270l 50l e AR AREEHC] gom, oo A
284 EZ Z & pinitol, flavonoid, phenol’] &, tannin 2
B-sitosterol S &-73}™, flavonoid Fo|A% quercetin,
kaempferol, vitexin, orientin 5°] 2% 1 1 TH14). EA
obfE B8 2 FE2ES o] &3 I, Fe3t F s}
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Cike Qe e BAS Sl 9, sk 0 )
g zjol] vhel A A7} ol Folzlent AAHe Aeig
HAZA N AT vFD AAolnk
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AR 9 HAE Bs AsE e AT

ol
=

oX,
o

ERTS
YN E
2 Ao A8 ofB-T(Lespedeza cuneata)S T LFS
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Stk ofFHE-S 50Tl A 2447 Q¥ Ax3lo] B4
(FM-909W, Hanil Co., Sejong, Korea)Z &2lste] -20C
o[ste] Qe HyslwA FEE ARE AMESIITH

F5E29 X=x

10 g©] of#F Bt 2574 9 50% oHSS nFE
oiu) 200 H7kste] SRS A7 100CelA, 50% of &
< A7 80ColA 4r1zt Bt 2 7](CA-1112,

Eyela Co., Tokyo, Japan)E ©]-&-sto] FE3Iith 58S
BE2 A 918ke] 32| (No.1, Whatman intemational
Ltd., Leicestershire, England)E ©|-8-3le] o Z}A|Z o}, oj3}
H g9 7955 7|(N-IN, Eyela Co., Tokyo, Japan)E
AHgste] StEeE3gt ths, 574 71 % (FreeZone 2.5, Labconco
Co., Kansas, MO, USA)3te] -70T ©]3te] ghaxe] H#s)
WA B8 Al52 AFSSES T

FETE, F Hs T Y & L C0|E B

FETEE e FE2ES TEAUR NAN dE T
= T8 v FEE A A 95 dER g
WiEEZ Jehith F sls % 5% 2 Folin-DenisH
23)°l Wk A]& 1 mLel 1 N Folin Ciocalteu reagent
(Sigma-Aldrich Co., St. Louis, MO, USA) 1 mLE #7}slaL
53] E93te] uke- A7l F 20% NayCOs 1 mLE 3718t
T Aol ioA 303t WA v EEHEAl
(Ultraspec 2100pro, Amersham Co., Uppsala, Sweden)E- ©|
&3ted 725 nmel|A FREE ST F ds TS
tannic acid(Sigma-Aldrich Co.)& 7 @ato] 2dg
Mo 2HE ALl

% Tonols §e 4L Fa el W we
A& 1 mLell 5% NaNO, 150 LS &3}3lo] Aol 687t
iH8- A7 T 10% AlCL 300 pLoF E3-ate] thA] A 2ol

SE7F 8- A1Z1 F 1 N NaOH 1 mL} £E3F o2
3333 = 7| (Ultraspec 2100pro, Amersham Co.)E ©|-8-5}<]
510 oAl FBEE SH T F FetEeolE ke
rutin(Sigma-Aldrich Co.)& % #sto] 248 EEJH oz
5 Altetad
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DPPH radical &#H&M &3

DPPH radical &AEA %252 1,1-diphenyl-2-
picrylhydrazyl(DPPH, Sigma-Aldrich Co.)2] 913 -& ©]&
sto] 24 819ith =, A2 0.5 mLol 4x10* M DPPHE- !
(99.9% ethyl alcoholdl] €-3l) 5 mLE £ 3lo] 2 -&oA
1583 vhg A7l v 333 = A (Ultraspec 2100pro,
Amersham Co.)E ©] 4319 517 oA =S =439
t}. DPPH radical 278792 FE52] A7t A2} F9| Ao]
E olge} o] MiE-gE YeERNSITH

DPPH radical scavenging activity(%) =

sample absorbance )

X 100
control

absorbance
Superoxide radical 2H&M £X

Superoxide radical 22724 =% 2 Nishikimi 5(26)2]
Wi o] whel o5 2ol Skt AlE 500 pLel| 0.1
M Tris-HCl €& (pH 8.5) 100 pL, 100 uM phenazine
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methosulfate(PMS, Sigma-Aldrich Co.) 200 yLE &3%}3}o]
"3 A]Z1 F 500 M nitro blue tetrazolium(NBT, Sigma-
Aldrich Co.) 200 L 2 500 yM PB-nicotinamide adenine
dinucleotide (NADH, Sigma-Aldrich Co.) 400 uLE % 7}s}k
o] A-goA 103 WHgAI7] thg 333 =] (Ultraspec
2100pro, Amersham Co.)Z ©]-&-3to] 560 nmol| A &F =S
=723t} Superoxide radical 2~2A AL FEE2] M7}

A3 Fo) Aol 2 ofelsh wo] MEL YA,

Superoxide radical scavenging activity(%) =
sample

absorbance ) %100
control

absorbance
Tyrosinase Mall&d &3

Tyrosinase #18] 24-& Kameyama 5(27)2] WS &
3le] 96 well plateo] A]& 100 pL, 0.175 M phosphate
buffer(pH 6.8) 40 pL, 5 mM 3,4-dihydroxy-L-phenylalanine
(L-DOPA, Sigma-Aldrich Co.) 40 L AR Y1
mushroom tyrosinase(2,000 U/mL, Sigma-Aldrich Co.) 20

= A7kt 37C vl F71elA 1023 vESAIZ] s A
4%l DOPA chrome-< microplate reader(UVM-340, ASYS
Co., Bugendorf, Austria) & ©]-8-5}°] 490 nmol|A SHE=E
57433 Th Tyrosinase A3 &4 FEE2] #7F 3% &

o Aol ofelst ol WE-Ez LRSI

Tyrosinase inhibition activity(%) =
sample

absorbance ) %100
control

absorbance
OfEMe 478N =3

ol it AA L L Gray} Dugan(28)2] WS o]
3lo] 1 mM oA ER €9 1 mLol| A& 2 mLE 78l
o]7]¢ll 0.1 N HCI(pH 1.2) Z citric acid ¢ &9 (pH 3.0,
42, 6.0)= 7 mL 7}5te] ¥kg- &9 pHE 7247} 1.2, 3.0,
42 9 60202 gl gk golo] $u]5 10 mLE 33l
o} o] & 37ColA 1A17F B3t Bk A7l Tt WS
1 mL¥ FHalx o47]°] 2% acetic acid 5 mL, griess
reagent(Sigma-Aldrich Co.) 0.4 mLE 7}8le] & E3HA|A
1587 Ao REgAIZ vk 338 A (Ultraspec
2100pro, Amersham Co.)E ©]-8-3}4] 520 nmol| A SF =5
S ste] 2Eshe ofdAtd S Falsith ofdAd &
& FEE9] 7t AT T Aol & ofef e} o] wi

E2 YERAIH.

Nitrite scavenging activity(%) =
sample

absorbance ) %100

control absorbance

32 A214 A6Z (2014)

MZF vt

k-~ tha] A EFRAW264.7), Q17 Hd A EF
(A549), A3t A-g73 59k Al EF(HeLa), Q17+ 7het A 25
(Hep3B) & v} 5%+ Al 35(Sarcomal80)= 3= A
EF A EFtol AP AHE-SFATH RAW264.7,
Hep3B AMXZF+= DMEMHEIAE o] &35} om, AS549,
HeLa, Sarcomal80 Al X5+ RPMI 16409 %] & ©] &3}
10% fetal bovine serum, 2% penicillin-streptomycin< 3 7}
ste] 37°C, 5% CO, incubator(MCO-18AIC, SANYO Eletric
Biomedical Co., Ltd., Osaka, Japan)ollA] wjj &Fa}3ich.

Nitric oxide MMzt =3

Hj ke A ZFE 2.0x10* cellfwell 2 96 well plateol] 22}
100 LA H7}ske] 37T, 5% CO, incubatorol| 4] 247+
kst SRHTE 59U 25, Ux2T SF5 HA
o 221 lipopolysaccharide(LPS, 100 ng/mL, Sigma-Aldrich
Co.)E Al 3le] 2447t B3t vl 3ttt v Fo] g
ol 25 50 Lol B2 griess reagent(Sigma-Aldrich
Co)e ZF3sted 1087 &4wke A2l microplate
reader(UVM-340, ASYS Co.)E ©|&3l] 540 nmoll A &%
=2 =439t} Nitric oxide®] ¥#-& sodium nitrite
(Sigma-Aldrich Co.)S % #Fale] 248k BETH 0 2 1]
ALFsti T,

SHME ME MY 5F
H A EZFE 2x10* cell/wellZ 96 well platedl] % 713}

o] 2417t v eFsla SR 59 FEE AR U2
o Z=HFE AElste] 48417t Bk vkttt wjg &

PBS €58 =<1 MTT €9(5 mg/mL, Sigma-Aldrich
Co)Z 7t wellell 10 pL¥ H7FskaL ThA] 44]3F F<t st
of MTT7} s == sisich wldEs & 44
formazanZd g o] SEHRA|A| A v Fd -2 2bd 8] A A S
% Z47+e] wellell 100 pL* dimethyl sulfoxide(DMSO)S
HA7bshar Ao 1087 ¥H2-AlA formazanZd & A
3] £33 T} microplate reader (UVM-340, ASYS Co)E
o] &-3}o] 540 il A FBEE SSIth A RS At
A e AEZ YT dlo] AFQ AZTYEER
VFER AT

SAHXE

AE A= 33 WHEAFH ] P+ FTHAR YERRL
SPSS(19.0, SPSS Inc., Chicago, IL, USA)Z ©]-&35}]
AHEA (ANOVA)S AAIsk o, 72 54 sBtake] &
d(p<0.05)-2 Duncan’s multiple range test2 77 3}5]
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FE248, & s, & Z2l20|= g2k 2 DPPH radical
LHEY

oFRE FEEY FETE, F HE, F ZHE ol
3}eF 2 DPPH radical 224832 Table 13} 2t} 558
£ 50% ANEHE FEENA 17.60% %2 EFFEE 12.60%
HU} 22 85 JERRITE & ' g 50% olehe
FZE00A 24226 mg/g B EFFEE)A] 22808 mg/g
2 YRt 50% NEe FEEAM duldoz w2 s
YRSt & St eolE G2 I 5 H 50%
Nehe FEE)M 217 121.14 mg/g 2 160.73 mg/gC &
% v Y FARE A S YeRllth Cho S(17)2
80% V&= FE3 oo F dw ¥ FehE o=
e AR 27} 1994 mgg 2 604 mg/g® B0
o, Jung 5(18)& °FAE 60% ErL FEE] £ ¥=
g F Zetieo| = gheko] Zh7} 13498 mgg 3 1620 my/g
o2 Hysle] & A7 Ao} vlws) e e B
U ols F& fuxlo] Aolgt oz oA

DPPH radical 227873 Al 542§ % 1,000 ng/mLel
AN DEFEEL 0.07% 2 50% S FEE-E 96.38%
2 Yeh} 50% dlere FE210 ksl gdo] o &3k
t}. o] Z3E KimP Hong(29)9] ¥HS-FHEA M S
o] &g ofHE FEXANAN FELEETE JdHE v&
o] A JFS wa k= Baeh e AS Ve
o, HgS Yel = &g F=7} 40~60% 2 e
AT 50% et fAkgt 7ol At

Superoxide radical 2H&HN 3 Tyrosinase Mgy

oF#hE 559 superoxide radical 22724 B tyrosinase
A&l &S Fig. 13 2t} Superoxide radical 2~HA &4 S
1293 A3} 250 pg/mLell A 1,000 pg/mLe 2 s=7F 7}
gol] met S4FEE] 79 54.89~85.68% = UERG oM
50% oEHe FEEC 44.50~94.46% S UERAUTE RE
T Alm AE F=rt 571l Wt superoxide
radical &~ &A]o] Z718kA ) E3] 50% S FEE
1,000 pg/mLe] FEolA 2724 o] 94.46% = ER} 9k
Az 2 AHE3E catechin(97.40%) 3} A E4)S
Efo] oF#-F-9] superoxide radical 2~A &4 o] &S
ol th Jung(18) 60% ok 2 FE3F of T E

Lo

superoxide radical 2~72/3-S ZAE A2} 50~1,000 pg/mL
o] Fol|A 30.87~87.49%2] T4 YR T o|FF
o7 Z7RI L Husle] E Aol 518 2418 YEhY
Ak & AgelA A5 o] ofFHE-2 superoxide radical
Aol ke kst AAlEH] Dol TheE Ao
2 JoEch

Tyrosinase |8l 273 & #A1gF A2} 250~1,000 pg/mL &
LoA GFEFEE0] 38.85-4625% % S-S EAS LER
o™, 50% NS FEENA 39.96~63.31% = A L
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Fig. 1. Superoxide radical scavenging activity (A) and tyrosinase
inhibition activity (B) of Lespedeza cuneata extracts.

Means£SD (n=3) with different letters above a bar are significantly different by Duncan’s
multiple range test (p<0.05).

Table 1. Extraction yield, total phenolic, total flavonoid contents and DPPH radical scavenging activity of Lespedeza cuneata extracts

Extraction Yield Total phenolic Total flavonoid DPPH radical scavenging activity
solvent (%) (tannic acid mg/g) (rutin mgfg) (%)
Hot water 12.60.11 228.08+5.48 121.14£2.66 92.0740.24
50% Ethanol 17.6£0.19 242.26+2.01 160.735.59 96.38+0.10

All values are means+SD (n=3).
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2 = A4S YT E5FEE 9 50% dEE
FEES Tk T O R tyrosinase AE B0l S7HE=

Lee 5(15)2 oFHE 50% o&& F28 &
ethyl acetate 7% 2 aglycone 2] <] tyrosinase #|3ll&/d-&
22V A} IC50] 104.83 pg/mL 2 27.55 pg/mLE H] 1
SHZ ARRE 7154 Pl AR 2 4 arbutin
o] Aaie el vl =& 29 JEhidtka Bt

orEd d
w4 =31 53] Ao A Al EAshs Zlew defA
UTH30,31). oFhE FEE2] obdAd &AE4d-E 1,000
pgmL FEol|lA S783HH o, A= Table 29 2t 50%
Neke F2A] oldAE 2AGAY ] FFEE vl& =
Al vebstom, pHell whet Aol 7heE ol Ak &
AGAo] = et 53] pH 12 234 5 55
2 50% oehe F25 77 9550% 2 BET%E FolH 0w
=7 Yebston, pH 3.0, pH 42 2 pH 6.0520]31t}. ©]&
Hsd Bdo] opdtd e YERSE Bkg-5 Atk
Cooney 5(32)°] A7 ZAze} dA|tTt. ot W
2322191 pH 129014 ofA sk A o] wol AF9
ol gAAlo] g3t e Aoz

4

Table 2. Nitrite scavenging activity of Lespedeza cuneata extracts

Extraction Nitrite scavenging activity (%)
solvent pH 12 pH 30 pH 42 pH 60
Hot water 95594231  59.89+205°  4.82+121°  3.83+0.64°
50% Ethanol ~ 98.67+198"  60.70:190°  1020:043°  8.94x2.13°

"Means+SD (n=3) within each raw (a-c) followed by the same letter are not significantly
different (p<0.05).

Nitric oxide Az

2] A ol A A E nitric oxide® B A A F%A|
b AlE A | AE] diek Wolzh S sl Fas
ANsHg BZ =, nitric oxide synthetase®] ZHg-of <]
L-arginine®] L-citruline ©. = W3} = #7g oA AY/d =] o] H]
Eold] &HFrol7) 2t tha2he, Al 2 oAl 2] SA Al
Aol ST v} QITk33). oFtE FEE9] nitric oxide 273
2k Fig. 29} 2t} Nitric oxide A4 22 278 27} 250
ug/mLel Al 1,000 pgmL2 527t 5718l et 4528
o] 4% 1.43~1621 (M & shekS Yehl9l o, 50%
NehS FZ2E oA 7152061 IME ol o g =o 3t
= YeMIAth BE Pl Al Al w7t S7Fel

w2 nitric oxide B3 Fol Srlet o™ ¢ FEEHEG

50% Agts FEENA = TS YERIITE 53] 50%
o €k 1,000 pg/mL 5ol 4= nitric oxide 434 o] 20.61
UM nitric oxide A4S F=38H= £ < lipopolysaccharide
(LPS)E 1 ngmL A &latslg wlf AFE 19.97 i Ech
froldos =2 s YeRIIh o= Eun(34)e] a1
A oFHE 50% NehE FEES XA Lol A2l A3
LPS¢} y-IFNS #2812 ) nitric oxide 34 #o] A 3]
7kt e, FE259] FE7F S7HE wEt Skt

= Ao} fAlet Aake UeERITh mebA] ol FEE
2 QM2 a2 SASIAF S ZH nitric oxide A4S
S7MA 5 Fh o2 RY AFA] ol Ajof|A] W
Aukgo] dojub=m Z7)of AYA| Holdl] el A& 34
He 7es =Y Aoz AZEn.

30

O Hot water
B 50% Ethanol

=

2 b T

£ N
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]

: d

oA

= e

= f

1 J
L] T T T T
CON LPS 250 500 1000
(1 pg/ml) Concentration (pug/mL)

Fig. 2. Nitric oxide production in RAW264.7 cell of Lespedez
cuneata extracts.

MeanstSD (n=3) with different letters above a bar are significantly different by Duncan’s
multiple range test (p<0.03).

AMEZMF Mg

offE FEEO DA XS AL Fig. 37 Zrt
a5 2 50% e FEE5S 247 1,000 pg/mL T2
sto] 21zt F <k A EF(A549), Q17F AFFA RS A XS
(HeLa), Q17+ ZFek Al EF(Hep3B) 2 vH9-2 B¢k A2
(sarcomal80)l] MTT assay = YA XA & A &2 57
sttt oftE 5 FEE 4 50% oS FEE BT
A ZA S A& o] Ueon, 45559 45
A549, Hela, Hep3B % sarcomal80°|A Z+Z} 58.57%,
7240%, 51.77% L 5429% % =2 A8 A4S Yeh)
Atk 50% e FEE9] 7§ A549, HeLa, Hep3B
sarcomal80°| A Z}Z} 52.52%, 74.82%, 60.65% L 57.78% =
Uelgton 443537 vuste] Hela, Hep3B %
sarcomal80° A4 T 2 A5 A= YeEl AT 5
3] BE FEE0] HeLaollA =2 A3l &S vehdlo] of
HE FEEY A A FS AT digh getred
B} o =A JERE ER1Eh wEbA ok 3R 5

e i
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£ nitric oxide A3 ol F7FSHAA HAIE A A3
g2 YERlo] Choi 5359 = Fa oAl AHEA F
E-0] sarcomal80°]] thal 3t E 219} mousel] WA
SN AT ATATSL fFARSER o, Al Ao A
o2 Z83le] o EE APEA )] Huls meL 84
sfato] A Eo] F241S oAlste] FAaIE Y=
Aoz ddtdEd.

A ol FHE FEES teld RS ER dRE
2l tyrosinase A3l &/d & VERE WENE ol g} o}zl 1hed
2AEA0] a1, WAAZE SAFAN 2R A EZA
S Ao &7t e AR Aty o] 75 A F
2R o] 8&rMs s stk

o gk

fol o

125
O Hot water
= H50% Ethanol
= 100 |
=
€ a
™
c b
2 75 | E:
ﬁ cd C 5
.E - y de ©
il
5
E
@ 25 |
=3
=
-
[¥]
L] T T T T
DOX A540 Hela Hep3B sarcomalan

(10pg/mi) 1000 pg/mL

Fig. 3. Cancer cell growth inhibition activities in A549, HeLa,
Hep3B, sarcomal80 cell of Lespedeza cuneata extracts.

Means=SD (n=3) with different letters above a bar are significantly different by Duncan’s
multiple range test (p<0.05).
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2 Ao E Fre8AES FetaL e oftES 71T
LA geetuat A4 2 50% oAerES Agsle] S
5 A £ olfE FE2EY AY 248 2RI
L FETES 50% s FEEAA 17.60%2 AT5
5 R260%5ET 22 &2 YRt S a4 2

Hizo|& ke 50% ollehd FEECIA 7217} 24226 mg/g
9 160.73 mg/gl = =2 TS YERN AT DPPH radical
LA FFEENM R07% 2 50% e FE5
4] 9638% = UERL 50% ol ehe FEz=719] ksl 24
o] =3t} Superoxide radical 227124 2 tyrosinase #3f &
AL 50% e FEE 1,000 pg/mLollA ZHzt 94.46%
9 6331%= =< &S YERNQITh oA AAEA
2 50% olehbE FFA] =A vERs e, pHell wet 2P
IWhesE obdAdA aAZA ol EA UERTh Nitric
oxide A2 50% &< FF 250~1,000 pg/mLol| A

o ox

rlo

7.15~20.61 IME o)A o2 =& 243 el en
Alg FEd et s o|EH oz Frtsiith 11k #H et
A EETF(A549), 17 24573 F-9F Al X2 (HeLa), Q17F 7HSF
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