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Abstract

This study was intended to analyze the contents of polyphenol compounds and vitamin C, and the inhibitory activities
of xanthine oxidase and tyrosinase to measure physiological effects of various extracts of Lespedeza bicolor. The
vitamin C content was 26.42 + 0.08 mg/100 g. The content of phenolic compounds included in the fresh L bicolor
was 1.14 + 0.02 mg/g. The ethanol extracts by reflux method and water extracts by the microwave-assisted method
showed the highest content as 154.95 mg/g and 145.17 mg/g, respectively. The xanthine oxidase inhibitory rate
of water extracts was the highest value of 87.85% at the concentration of 1,000 ug/mL. All kinds of extracts showed
the highest inhibitory activity for the xanthine oxidase at the concentration of 1,000 ug/mL, and a decreasing pattern
of the inhibitory rate over the concentration of 1,000 ug/mL. The tyrosinase inhibitory rate was increased with
an increment of the extract concentrations, and the activity of ethanol extracts was the highest as 55.22% at the

concentration of 3,000 ug/mL.
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W ol ol B3 YE AR BuHm glonE), He
3 FASAEL A kSl A alkyl radicalo] v} alkylperoxy
radicalol] FAE Fojdle] 1 radical S A Agto 22X Aks}
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2] (Lespedeza bicolor)= E3(Leguminosae)ol] £35}=
thd e vy AEo2A 7~8Yd A 3eiy, St
] FALE Ak} Bl di] BExshs 2 Solt), sht
e RelE SAANI P 3l A, A, w3 713
A, A, Y, 3, 13 Ad 59 A5 2 oA g
A FoF AMEEte] $hui(12,13). 2@ a HiZt A =
D BAS X 2A 2N NelS 823 Lespedezads 2 &0]
F2Eo| IF A ABA R o]&Ho] grH14). 1Eln
Ml o] el e AL EA R A4-53= dimethyl triptamine
AEE T Aos B 9Jom(15), Fe 414
AT AFRZA 9 o] $7AE & Ao v d#HA 1 Yt
(16,17).
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ARE] FAke] opu|iAb Bl A AR o YE A3t
o|Fo] Rom(17), Al £719] F71 A} opn| At B3
AT(18), 2] <} sl Z719] flavonoidA A3 <]
3}8hA F2(19) Sol B E H} 9lvk 18] 31 Lee 5Q0)
Ae] FEE9| AT, SOD FAHEAg S 2 ofAdAd
Tlls ol disiA Ezaiden, Miyase FQ1)<E L
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deA e TEEEe] S99 533 AEge] Ao
% xanthine oxidase #|8jzHg o ) Fo] njw w-3lo}
2E 59 st #HAR tyrosinase A& 2L S o3t
AT o]FoiZl uHf gl

B A7 Ao v C g3 F3PEEHR, vle]
Azge]B, 714EP)d w2 A 7 &8 Zejus
e, xanthine oxidase #8]l ~12] 31 tyrosinaseo]] o3t A
24 Foll tisted #48tar, Melola 71 a4 Aa
AR B RS &3 Pl k] Lotz gt
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(Reflux extraction-Water)2} 37 o|ghE FZE(Reflux
extraction-Ethanol)-& $+7 WZt#-& F3A 7 B Fga
Aol A1z F 108 AFE = L FHT E 0% g
= 93 80T 0T & ol 3AZHY 33 whE &
3ttt vlo] AR o) B FEE(Microwave-assisted extraction-
Water)> Al5.9] F2H] 108 sjFete= &vl& Y
120W= sto] 3024 33] Wb &85 0, 7I4E S 5
Z & (Pressure heating extraction-Water)-> A] 2] 308] 2k
o FRTE ¥ $HFE7IE 10T, 1.5 713} shellA]
3A1E B FEnh Bopbd FZE 2 filter paper
(Whatman No. 2)2 A& t}£, rotatory vacuum evaporator
(Eyela 400 series, Japan) 2 71915538 $-o F4212(FD
5510 SPT, Tishin Korea)3}od £-2-i #2514 2.1, xanthine
oxidase 4|2l 9} tyrosinase Aol B4 €] ol AHE-SHiTh

Lespedeza bicolor
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Reflux extraction Pressure heating Microwave—assisted
D.W, 80T, 3h extraction extraction
3 70% EtOH, 60T, 3h D.W, 110%, 3h D.W, 120W, 80T, 30min, 3
times imes
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Reflux extract-EtOH(RE) ~Water(PW) ~Water{MW)

Fig. 1. Extraction procedure of the L. bicolor.

H|EHT] C a2t

HEM C &8 242 A8 10 goll 2% metaphosphoric
acid 8918 7}810] homogenizing - &, I3}l 100 mLE
-8 AFBITE o5 54 AR ARS8l 24-dinitrophenol
hydrazine(DNP) B]A1%(22) ¢ 2 e}l Co g S48t
Hok =, AJE9 2 mLo)| indophenol 0.2 mL, metaphosphoric
acid 3 2 mLE Y1l E3HgF the, DNP 1 mLE 7}afed]
60T~ 9087 HHgAIZl T, i3t o] % 85%
H>SO4 &8 5 mLE Z3atal 4 -&ollA 3057t §hg-A171
5 540 nm2] UV/VIS spectrophotometer (Hitachi UV-2001,
Japan)ol| A FFEE SASIAT EETHE HEHE
C(Sigma, USAYE | mgimL. ¥ =& FHT| ol #EFs
=710, 62.5, 125, 250, 500 ug/mL §-do] T == 23l &
9ok 2 o= 540 nmA FREE Sl vlERl
cel R Fesich
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i3 9 100 mLe HE3A) 7 222e) £ Az
AEE 10 mgmLz At Felvs §FS SH s}
.,46} Algdog /\]._9_»5].0&\;]. % Zo¥ 3}8lEo) gl
& Folin-Denis(22,23)H 02 =H3lgch = A|82 1
ug/ml FE2 FH5l é'%?l o Folln—mocalteu s phenol
reagent 0.2 mLE 7}t &, vortexdto] 383t 420 A
W2 g U3, NaCO; ¥31-8-9% 04 mLE 78t E3tela
Z852 14 mL 7F8kn ALoA 1A47F EoF uheA|7]
%725 ol FHES 2T & Bous 302
£ tannic acidE o] &3t EFIM o ZHE TS 73}
Ak EEZAHL tannic acidS 10 mg/ml ST 2 ZF2=0|
o1 HEEES}0, 375, 75, 150, 300 ugml £-lo] 5%
5 Fsto] 99} 2 HOoR 725 mmoll M FREE 24
CEREEE R
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Xanthine oxidase Msal A

Xanthine oxidase A3 &4 &3 -& Stirpe} Corte(24)2]
Wid wel AAEETE 24 AlS 49 0.1 mLet 0.1M
potassium phosphate buffer(pH 7.5) 0.6 mLol| xanthine 2
mME 521 713 ¥ 02 mLE A7}3kdth 7)ol xanthine
oxidase(0.2 U/mL) 0.1 mLE 7}8t] 37°Co| A SE7F 5heA]
Z1 & IN HCl 1 mLE 7}t vhg-2 AXAI7] 3, wh-g-of
ol AAH uric acidE 4% 292 nmol| A ZA 85 Th
Xanthine oxidase X13) &4 A B-goe] HrlTe 237}
Fo YT A2eS MEEHE deRiAT:

Tyrosinase X3l &4

Tyrosinase A|3f 42 Yagi 5(25)9] Whel] me} %4
&1t} 0.175 M sodium phosphate buffer(pH 6.8) 0.5 mLo])
10 mM L-DOPAE 591 7] 02 mL9 A] 589 0.1

E &332l mushroom tyrosinase(110 U/mL) 0.2
mL F7}te] 25T oA 287 8keA171 &, A E DOPA
chrome-2 &34 % 475 nmol| A} 243} r}. Tyrosinase A 3]
2 ANE8HY Arlret Fvbe] 3% gAeS

WE-S(%) = JERH ST

EAIx2

B Ao d3e Ega o 33 o)A} uiE 2AA]5ld
AIEAE A7t = FEUAE YERNIYLAL ANOVA testZ
ol &stdd FAA T F p<0.05, p<001 FFolA AP
kel fo s A

AES] 3l Bf{ & FEERWI &F Jdge &
E(RE), vlo] A2 o] B & FZ2EMW) 1e|1 7I4Es
FEZEPW)E Wro] BAE 35582 Table 13} 2t
AE 100 g3 FE25T8L PWA 645 g0 2 FE2480]
7} E=9kom RW 475 g, MW 4.73 g, 18] 31 RE+ 4.12
g P e FE5ES Uehliof, Rzl "Z‘ﬂ“ﬂ—
Mes FEUHE 1%6¥ PWe| F:&580] 71 &
Aoz BMFHY 2B 12| 4EE M FE J
Y MgE s FEH A 2719 52 I55 A%
71 & Whiolztn ddHEh

Table 1. Extraction yield by extraction methods and solvents
from L. bicolor

Fraction Yield (g/100 g)
RW" 475
MW 473
W 645
RE’ 412

YRW: Reflux extraction-Water, IMW: Microwave-assisted extraction-Water,
YPW: Pressure heating extraction-Water, *RE: Reflux extraction-70% Ethanol.
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Shin(36)c] R13 FEH S 674 mgd mFute] 48.70
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(Table 2). 2} 259 Zds IdFL REMA 154.95
+ 047 mgfgo 2 713 @o] a-9-5o] 9Jglon], MW 145.17
+ 1.12 mg/g, PW 121.99 + 1.68 mg/g, RW 116.99 + 0.69
mg/g0 2 o] FE2WH| wE Zo)uE ek 8o
Al zto] & eI THP<0.01). Back ‘5(d0)0] A7 &
719] WgE 328 ZEvs o] 1.97 mg/gew
B3k Ay} vlmatdd Al Al Zelvs e wigt
o =W A8 A3 F Eeldse] deke 4% Leedt
Lee(41)} Hyrol| A 7+9l(5.80 mg/g), £ (2.10 mg/g), 2%
2(2.00 mg/g) ETH= Skt o), Moon 5(42)9) oF8&2] &
FEEY o9 m Tl 052 mg/g)et 5055
mg/g)9] Ao}t vlwalH el A9 s 3ol
2v] o] =3hom ¥ (0.75 my/g), 23] 3H0.81 mg/g) F
FE2(1.04 mgpRTie =2 -2 etk 28 4
o] £ &g FEE9 Zulds ko] Al
(17.93 mg/g), 5xH10.98 mg/g), A7) (540 mg/g) S} B]52
st ol F& Ao BAHTh 9% Kwon 5(8)&
Z8)9|=59] 3Hafo] =S4E SOD SAEA 0] 273t}
I Husglew, B 2] REdA Zejvs gako)] 714
=A BAE Ao Aele deks FEEqA 7P e
SOD A 5& VEPdt= Lee 5(20)2] A2 afele
dAEAT 1 B2 SOD AR 58 £33 3haks}
gl Fe)H|o] B JES Yehditkes 7189 A4
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Table 2. Contents of total phenolic compounds by extraction
methods and solvents of L. bicolor extract

Fraction Total polyphenols (mg/g)
Fresh 1.14 £ 0.02
RW 11699 + 0.69
Mw 14517 + 1.12
PW 12199 + 1.68
RE 15495 £ 047

Each value presents the mean + SD of triplicate determinations.
Significantly different at between 4 groups of extraction method p<0.01.
The abbreviations of introductory remarks are the same as in Fig. 1.

Xanthine oxidase Asll &4

Xanthine oxidasex= AU} purine tiAtel] Foddl= EA4
24 xanthine T+ hypoxanthineZ 5] QA4S A3
TS do9E AR dEA rh4446). BFL purine
FEHHZS] AP S dod|E oy tal o] A
7108z 94ke] o Ad o g gl o Z7lslE o]

O

U #d F924 2 A% Sol] AR o] dFS doda,
olZ <3ty BF H A AgE do
TH44). Xanthine oxidase'= s F4 F&A 2 o] 8314
xanthine S 4F P o2 Aslete ¥he-2 Zujgit). wehA
xanthine oxidase®] #|3} B.3= Alfrehtl el A4S <A
sto = ksl w8t 2 st T AEEH R F83 o9
& 7Rt

#zle] RWeF RE, MW 2 PWE Aoz H5(500
ug/mL, 1,000 ug/mL, 2,000 ug/mL, 3,000 ug/mL)<] w2
xanthine oxidase A3 E4d& 573 A7} Table 37} 2t}
RW7} 73.19% ~79.71%, MW 69.16% ~87.85%, PW 72.73%
~84.30% ~1¥] 1 RE7} 63.16% ~79.70%2] A& &3S 1}
BRIt b 74 fr3e] 58 25 500 ugmL 5o A]
= A&l 71 @3k, 1,000 ugmla A 71 =&
A& E3-& Jehfil e, s whel xanthine oxidase
A 2o 1242 Aol E YERJATHP<0.05). 23}
2,000 ug/mL7} 3,000 ugmlO & F%7} HSFE 23] &o)
Azt ol e ole Mg FEE AAY R YR
ol & Asfste Aoz Artdn)h Sl wel e
B 2250 e FEERET A8 ST} 2o,
53] mlolagdlo|lH F&E 1,000 ug/mL FEoA
87.85% 2 717 =2 xanthine oxidase2] A &]E LEhY o],
22 x)7t0] 7P Ae- nlolA R o] B FEWo) 1 A e
2ol o g B 4 itk B ¥ E 3= Moon} Lee(d7)
7+l 1,000 ug/mL FXoX B4 FEE0] 829%dt=
B39 FARE 475 YERAY 2, 1,000 ug/mL F o]
A &99] G4 B FEE0] 0%, JEE &5 B%E
VERA Jung 548)9] Aot TRl B FEEC] 55%49)
2= Ao Blashd #E] £719] xanthine oxidase #]3]-&
o] =it} 183 5,000 u FRAA AL E FEE
o] 152%, oe& FEE°] 162%(50)°] A7} H| w3},
A2] 9] xanthine oxidase A& vl §- w2 Zloa §4
Hoj Aol sAY FAFTA A ol ST S AL
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Table 3. Xanthine oxidase inhibitory activity of the L. bicolor
extract

Concentration (ugfmL)

Fraction
500 1,000 2,000 3,000
RW**  73.19:1.26 79.71+1.26 75.36£1.26 74.64+1.26
MW= 69.16+0.00 87.85+1.62 8131324 79.44+1.62
PW** 7273000 84.30+1.43 78.51+1.43 71.27£1.43
RE** 63.16:3.45 79.70+0.00 75.94+1.30 72.18+1.30

Each value presents the mean = SD of triplicate determinations.
**Significantly different between 4 groups of concentration at p<0.0L
The abbreviations of introductory remarks are the same as in Fig. L
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Tyrosinase &4 Xsl

Al e 2t HEFe nEA 1A M4
A & BEA 9 T/ w2} sl AeRe 14
A -HEAA Atsl 2 F3s 5o ddA 33 S AR
Agdtt. s ollA = A EUl9 tyrosinasezhs 549 A
FA FA A XSG, AQM, BE, T L%
ottt 259 A S FoFA| T A dapd A
2& QA 714, 290, AN T3 2L Ax AZS
do7la, 97e w318 ERAI7| 3 A FEXE of
A AL 7/ 53], 221y 233 A4S oA F4S
ABA 7= EAA ] UTH52). 2B 2R tyrosinase A8
2& 53] s AollA mlul g3lE v)Eale] AFAY
o] 2z}t WA Soll glojA wl$- Fa3 FEo|tH51,53).

2] 2712 RW} RE, MW 2 PWo t}3] 500 ug/mL,
1,000 ug/mL, 2,000 ug/mL 18] 3 3,000 ug/mLe] EE &
tyrosinase 4|3l &2 793 A= Table 49} 2t} #a)
o] REJ|A] 15.67%~55.22% 2 7} =& A3 &L Vel
Ao, MW 14.96% ~31.39%, RW 7.41%~18.52% 12| 1
PWE 494%~13.58%2] Y2 713 »e A&)&L Vet
Wl BE F2800A FX7} Fobdd) mhe} tyrosinase
Aol F7h8he A o2 YElyom(P<0.05), oet-e
259 3,000 ug/mL FEoIA 55.22%2 A& &Ao] 7}
=0T, BS S92 A8 F2ERT 178 ~ah) o)
FS AR ENH ZEu s d3fo] Jghe 225
A 7wt B AEEHE Bol ZejuEY] o
E2T5F tyrosinase A &% & Ao R gyt E&
FEEME AL ALl mlolARolE FEHo)
31.39% 2 714 =¢ton 71erdss 22ubhio] 13.58% 2
Ve Flo 2 M50l 2E3A T FE2 250 BES
% tyrosinase A& & do] T2 Aoz Vel B 437
HE Jung (542 AT 81%, T2} 66% L8| 3L A3
63%2] H3¢} v]wstH 2] tyrosinase A8f-go] =gk
o} 22v 04 (22%), B2(13%), F3(17%), BAHS%),
A& @4%) 18)3 B3 (04%) 53 vlmsta oj$ e
tyrosinase A8 A5 Ve o] T Hu} AE o] 2w s Hix]
o o]& 7}ed AEAY Aew dddnt

Table 4. Tyrosinase inhibition activity of the L. bicolor extract
Concentration (ug/mL)

Fracton 500 1,000 2,000 3,000

RW* 7414321 12964321 14814321 18524321
Mw** 1496+126 18614126 26.6412.19 31.39:2.53
Pw#* 4941214 6.1712.14  9.88+2.14 13.58+2.14
RE** 15674259 27614259 4030£259 55.22:0.00

Each value presents the mean + SD of triplicate determinations.
*Significantly different between 4 groups of concentration at p<0.05.
**Significantly different between 4 groups of concentration at p<0.0l.
The abbreviations of introductory remarks are the same as in Fig. 1.

e o

AJ(L bicolon)®] B EHED S-S AT A7 &
oz Hjeil Cof & EullEe] ¥ 191 7 28
xanthine oxidase 3 tyrosinase A3 &= S SIA A
o] vEl C TS 2642 + 0.08 mg/100 go|}om,
#el A & Zelslse 114 £ 002 mygd AL
o, A2 3229 EeuE2 REJA 15495 mg/go 2
Ve w2 e g et 4 289 3=
o] W& xanthine oxidase A3l & FAT Ax
MW(87.85%) > PW(84.30%) > RW(79.71%) > RE(79.70%)
o ¢o 2 A3 &4 Yehlilth B2E 79 F2E0]
1,000 ug/mL ‘5= 7} & xanthine oxidase #]3f &S
YERAAL, 1 0]/3e] oA E A&l s=7t F7t
ol W} ATt Tyrosinase #13) S4& 543 2%
£ RE(55.22%) > MW(31.39%) > RW(18.52%) >
PW(13.58%)2] ¢ 2 Uelgen 7 589 v/t 5
7tEE A&l FUFeAT RE 582 xanthine
oxidase A 3)&-& 71 ¥t} tyrosinase A& 73
Eon, EFE Fodre MW FZEEo] xanthine
oxidase¢} tyrosinase A3 &o] 71 & ALE B4 H

A

#Ae 2

£ ATE AANE 2SS AAE A ) el o ot
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