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Abstract. Lespedeza cuneata G. Don is a plant commonly grown in Asian countries, which has been widely
used as an oriental medicinal herb to treat diabetes, diarrhea and various other inflammatory diseases. The
phenolics of dry leaves of L. cuneata G. Don were extracted by using 80% (v/v) aqueous methanol in assistance
with homogenization and sonification. The phenolic extract and its five different fractions (n-hexane, chloroform,
ethyl acetate, n-butanol, and water) were used to evaluate the levels of total phenolics, total flavonoids, and

antioxidant capacity as well as the inhibitory effect of

tyrosinase activity. Ethyl acetate fraction (1 g) had

the highest levels of total phenolics at 240.8 mg gallic acid equivalents (GAE), total flavonoids as 90.4 mg

catechin equivalents (CE) as well as antioxidant capacity

at 523.4 mg vitamin C equivalents (VCE) on ABTS

assay and 329.5 mg VCE on DPPH assay among fractions. One g of water fraction contained total phenolics
at 133.1 mg GAE, total flavonoids at 34.5 mg CE, and antioxidant capacity at 333.4 mg VCE for ABTS
assay and 313.2 mg VCE for DPPH assay. Inhibition of tyrosinase activity of water fraction at 300 ug'mL'1
was at 47.2% and 21.1% for L-tyrosine and L-DOPA as its substrate, respectively. On the other hand, ethyl
acetate fraction at 300 ug'mL’1 showed tyrosinase inhibition of 10.2% for L-tyrosine and 11.9% for L-DOPA.
These results suggested that the phenolics from dry leaves of L. cuneata G. Don may be utilized as a potent

source of antioxidants and skin whitening agents.
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o As) whg 3] Wkl gAe] 2714EA% Bol
1, tyrosinase £]o]%= tyrosinase related protein-1(TRP-1),
TRP-2¢} 28 chul o] wahl Aol Tholgic). maba,
FZo= depd g4 Ao B3t AR tyrosinase S H]
%38l TRP-1, TRP-2 53} -2 iz o] gt A7} A&
AHo7g o]Fojxal Qltk(Parvez et al., 2006).
Lespedeza(#2])& AQl ofe FH(Leguminosae)
of &t oPsiate] 2otk el L3k Al &
< HESto] Y&, Fo, vk Aol g wxsh, A
o A7APH S XAl ERN A Y SAshH=H ol85H=
L3518 A ER AFE3 JriKim and Ryu, 2008; Kwon
et al., 2007, Wang et al., 2008). 9-2] L2 = ‘H|a=g] g}l
ot A Y- AS(IEHST ), A2, oA
) 59 ofg] 7H] o]Fo R EHRitt A= gtery
o & opk(M)olet Sh=H|(Kwon et al., 2007) o]
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1998). 3, T, A, ¢717F Sl FHold &
7F Qekal 42 A 9l o.m(Huang, 1993), ool &Jgt 4
|'s &Ato] R a1E vl @t (Chung and Lim, 2005).
ofEo] BB E A B-sitosterol, quercetin, kaempferol,
pinitol, avicularin, juglanin, trifolin 5-©¢] 83| % 1 (Matsuura
et al,, 1978), ofzhEe] Welo} Qo] ZAJok ofe] FRel
Z2}H =0| =(flavonoids)7} H 11%] ¢t Numata et al., 1980).
R, ofph 0] Q4 W ofehg 22T Rk} T, of
THEO] A= fejdt ek vigA|(flavone glycosides),
ofphRo] EAfah vlulZ, ofu|wAl, Hebyl Sof cfslA =
B 1% H} Qlck(Deng et al., 2007; Ding et al., 2006; Kim
and Kim, 2007; Kim and Ryu, 2008; Kwon and Bae, 2009;
Kwon et al., 2007).
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80% (v/v) Aqueous methanolic extract of Lespedeza cuneata G. Don
i« Evaporation and addition of water

‘Waterlayer

[« Addition of n-hexane to water layer

n-Hexane fraction Addition of chloroform to waterlayer

Chloroform fraction Addition of ethyl acetate to water layer
Ethylacetate fraction Adadition of n-butanol to waterlayer

n-Butanol fraction Water fraction

Fig. 1. Procedure of liquid-liquid extraction of whole phenolic
extract of dry leaves of Lespedeza cuneata G. Don.
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Table 1. Fraction weights and yields from fractionation of whole phenolic extract of dry leaves of Lespedeza cuneata G. Don.

Fraction Weight (g) Yield (%)
n-Hexane 0.19 £ 0.03 ¢* 37 £ 05
Chloroform 0.23 £ 0.01 ¢ 53 £ 0.8
Ethyl acetate 0.28 + 0.01 c 6.3 +04
n-Butanol 1.04 £ 017 b 231 + 2.1
Water 268 £ 0.20 a 59.8 + 3.9
Total 425 + 0.35

“Values are expressed as mean * standard deviation of triplicate experiments. The different letters in the same column shows
the significant difference by Duncan’s multiple range test (p < 0.05).

Table 2. Contents of total phenolics and total flavonoids of whole phenolic extract and its solvent fractions of dry leaves of Lespedeza

cuneata G. Don.

Sample Total phenolics (mg gallic acid eq-g™) Total flavonoids (mg catechin eq-g™)
Extract 1994 + 3.8° 60.4 = 2.3
Fraction

n-Hexane 296 + 6.6 cy 474 + 52 b

Chloroform 918+ 111b 392 +48b

Ethyl acetate 240.8 £ 559 a 904 £ 19 a

n-Butanol 1259+ 73 b 353 +36Db

Water 133.1 £ 384 b 345+41b

“Values are expressed as mean *

standard deviation of triplicate experiments.

YThe different letters in the same column of five different fractions shows the significant difference by Duncan’s multiple range

test (p < 0.05).
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Table 3. Contents of antioxidant capacity of whole phenolic extract and its solvent fractions of dry leaves of Lespedeza cuneata

G. Don.
Antioxidant capacity (mg vitamin C eq-g'1)
Sample
DPPH? ABTS’
Extract 366.8 + 10.2 416.6 £ 31.0
Fraction
n-Hexane 65.8 + 4.2 c" 81.0+ 70d
Chloroform 130.5 + 18.9 b,c 1777 + 20 ¢
Ethyl acetate 329.5 £ 30.5 a 523.4 £ 46.8 a
n-Butanol 1522 + 199 b 2110 £ 145 ¢
Water 313.2 £ 555 a 3334 £ 145D

“1,1-Diphenyl-2-picrylhydrazyl is abbreviated as DPPH.

¥2,2'-Azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) diammonium salt is abbreviated as ABTS.

*Values are expressed as mean *

standard deviation of triplicate experiments.

“The different letters in the same column of five different fractions shows the significant difference by Duncan’s multiple range

test (p < 0.05).
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Fig. 2. Correlation between antioxidant capacity and total
phenolics (A) and total flavonoids (B) of five different fractions
from whole phenolic extract of dry leaves of Lespedeza
cuneata G. Don. Antioxidant capacity was measured by using
two different radicals like 2,2'-azino-bis (3-ethylbenzthiazoline-
6-sulfonic acid) diammonium salt (ABTS) and 1,1-diphenyl-
2-picrylhydrazyl (DPPH).

et al.,, 2004; Vinson et al., 1995).
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Fig. 3. Inhibitory effects of whole phenolic extract and its five
solvent fractions of dry leaves of Lespedeza cuneata G. Don
on tyrosinase for L-tyrosine (A) and L-DOPA (B) as substrate.
The concentrations of phenollc extract and its five fractions
were used at 300 ug- 'mL™". Arbutln and kojic acid as positive
control were used at 100 pgmL" for L-tyrosine (A) and L-DOPA
(B) as substrates of tyrosinase, respectively. The different
letters on bars show the significant difference by Duncan’s
multiple range test (p < 0.05).
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