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DPPH Free Radical Scavenging Effect of the Aerial Parts of
Desmodium oldhami
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Abstract — The antioxidant activity of Desmodium oldhami (Leguminosae) was determined by measuring the radical scav-
enging effect on DPPH (1,1-diphenyl-2-picrylhydrazyl). The methanolic extract of D. oldhami showed the strong antioxidant
activity. Five compounds, kaempferol-3-O-rhamnopyranoside (afzeline) (1), quercetin-3-O-[a-L-rhamnopyranosyl(1—6)-p-D-
glucopyranoside] (rutin) (2), kaempferol-3-O-glucopyranoside (astragalin) (3), genistein-7-O-f3-D-glucopyranoside (genistin)
(4), kaempferol-3-O-rutinoside (5) were isolated from the active ethyl acetate soluble fraction of D. oldhami through repeated
silica gel and Sephadex LH-20 column chromatography. Among them, compound 2 showed the most significant antioxidative
effect on DPPH free radical scavenging test. Compounds 1-5 are reported for the first time from this plant.

Key words — Desmodium oldhami, Leguminosae, DPPH, Superoxide quenching activity
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HEME - & Aol AT S=5wodalg]= 2008
3 10gel AR =ZwellM AFsilen, Aas] g e
Foll SAEste] Yol AT,

Alef 2 717] - Aol A3 71712E HNMR 2 PC-
NMR spectrum-= Jeol JMN-EX 400 spectrometer (Japan)
£ ol&sto] FRE = B B8 Ak 15 &)
£ ARgElsiom, TLC 2 column$ Al9F 52 159 §715
AsFate] AbgetAY, S5A12kS AFE-8FlTE. Column
chromatography-&- silica gel<> Kiesel gel 60 (Art. 1.07734,
230-400 mesh, Merck)©] ™, molecular sieve column chromato-
graphy-8& packing material< Sephadex LH-20 (Pharmacia)
< AFE-3F T TLC plate™ Kiesel gel 60 F,s, precoated
plate (Art. 1.07752, Merck)E A3 T A efo 2=
10% H,SO, (in EtOH) A|%F& ARg-al31oH, UVe] ZAle
254, 365 nmef|A] 3k

= 3 22| - A3 Eessedae] HxE w0 Al

b
U
a

Z0S 52234 7RFEE3519] methanol 22~ °F 63 g&
Ao, o] methanol 20 SHTZ HGAIZ]AL Al
w2} 532] n-hexane, methylene chloride, ethyl acetate
n-butanol ©] o2 &l &5t 12.18 g, 1.39g, 1.29¢
9 6.03 g0 BYES 7H7F At o5 F itsl Ego]
717 733tk ethyl acetate®>-2]o|A4] DPPH free radical 2271
= ARE PIsEAS FEl etk Ethyl acetateld S
Sephadex LH-20(MeOH) column chromatographyZ 2] &k
< TLC ¥l w2t 7l 22(E1-E6)o2 U3t} o] &
F9 vES UERA E39F E4olM A BEE A% 319
E3Z CHC, : MeOH : H,0 (35:10:1) TR silica gel
column chromatographyE 3 3t 670 9] &9 (E31-
E36)S.Z UFal B340 2 HE SI3HE 1 (8 me)S AU
E36S HPLC(GS310 column, MeOH)E A5t 313HE 2
(25 mg)E LAt E4E CHCL : MeOH : H,0 (90:20:1)
E3181|Z silica gel column chromatographyS =383}o] 8
7hel AE3E (E41-E48)C. 2 U1l o]3 E447 E48S
HPLC (GS310 column, MeOH)Z A #|3lo] E442 7€) 3}
= 3(5 mg) 2 IE 4(7.6 mg)S LU, E4REHE 3}
& 5(12 me)ES AUt

5l8t2 1-'HNMR (400 MHz, CD,0D) &: 7.68 (2H,
d, J = 88 Hz, H-2, 6, 6.87 (2H, d, J = 8.8 Hz, H-3',
5, 628 (1H, d, J = 2.0 Hz, H-8), 6.11 (1H, d, J = 2.0
Hz, H-6), 531 (1H, d, J = 1.1 Hz, H-1"), 0.88 (3H, d, J
= 5.6 Hz, H-6"), "C-NMR, (100 MHz, CD,0D) &: 179.6
(C-4), 165.7 (C-7), 163.1 (C-5), 161.4 (C-4'), 159.2 (C-9),
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1584 (C-2), 136.1 (C-3), 131.9 (C-2, 6, 122.6 (C-1"),
116.5 (C-3', 5, 105.9 (C-10), 103.4 (C-1"), 99.8 (C-6),
94.8 (C-8), 73.2 (C-4"), 72.0 (C-2"), 72.1 (C-3"), 71.9 (C-
5", 17.6 (C-6").

5l8t2 2 - "H-NMR, (400 MHz, CD,0D) &: 7.65 (1H,
d, J = 2.0 Hz, H-2), 7.60 (1H, dd, J = 8.8, 2.0 Hz, H-
6), 6.85 (1H, d, J = 8.8 Hz, H-5"), 635 (1H, d, J = 1.8
Hz, H-8), 6.16 (1H, d, J = 1.8 Hz, H-6), 5.08 (1H, d, J
= 7.6 Hz, H-1"), 452 (1H, brs, H-1"), 1.11 3H, d, J =
6.4, H-6"), "C-NMR, (100 MHz, CD,0D) &: 179.2 (C-
4), 165.8 (C-7), 162.8 (C-5), 1592 (C-9), 1583 (C-2),
150.0 (C-4"), 145.8 (C-3"), 135.6 (C-3), 123.5 (C-6"), 123.0
(C-1), 117.7 (C-5), 116.0 (C-2"), 105.5 (C-10), 104.7 (C-
1"), 1023 (C-1"), 99.9 (C-6), 94.8 (C-8), 78.1 (C-3"),
77.1 (C-5"), 75.6 (C-2"), 73.9 (C-4"), 72.2 (C-3"), 72.0
(C-2"), 71.3 (C-4"), 69.6 (C-5"), 68.5 (C-6"), 17.8 (C-6").

582 3-'HNMR (400 MHz, CD,0D) &: 8.04 (2H,
d, J = 88 Hz, H-2, 6, 6.88 (2H, d, J = 8.8 Hz, H-3',
5, 638 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d, J = 2.0
Hz, H-6), 524 (1H, d, J = 7.6 Hz, H-1"), "C-NMR (100
MHz, CD,0D) &: 179.5 (C-4), 166.3 (C-7), 163.1 (C-5),
161.6 (C-4"), 159.1 (C-9), 158.5 (C-6), 135.5 (C-7), 1323
(C-2, 6), 122.8 (C-1), 116.1 (C-3, 5, 105.7 (C-10),
104.1 (C-1"), 100.0 (C-6), 94.8 (C-8), 78.4 (C-3"), 78.1
(C-5"), 75.7 (C-2"), 71.4 (C-4"), 62.6 (C-6").

5188 4-'H-NMR (400 MHz, DMSO-d,) &: 12.93
(1H, s, -OH), 9.68 (1H, s, -OH), 8.42 (1H, s, H-2), 7.38
(2H, d, J = 8.8 Hz, H-2!, 6)), 6.82 (2H, d, J = 8.8 Hz, H-
3., 5), 671 (1H, d, J = 2.4 Hz, H-8), 6.46 (1H, d, J =
24 Hz, H-6), 5.05 (1H, d, J = 7.2 Hz, H-1"), "C-NMR
(100 MHz, DMSO-d,) &: 180.5 (C-4), 163.0 (C-7), 161.6
(C-5), 157.5 (C-9), 1572 (C-4), 154.6 (C-2), 130.2 (C-2,
6, 122.6 (C-3), 121.0 (C-1'), 115.1 (C-3', 5'), 106.1 (C-
10), 99.9 (C-1"), 99.6 (C-6), 94.5 (C-8), 77.2 (C-3"), 76.4
(C-5"), 73.1 (C-2"), 69.6 (C-4"), 60.6 (C-6".

58t 5-'H-NMR (400 MHz, CD,0D) &: 7.97 (2H,
d, J = 88 Hz, H-2, 6, 6.79 2H, d, J = 8.8 Hz, H-3',
5, 624 (1H, d, J = 1.8 Hz, H-6), 5.00 (1H, d, J = 7.0
Hz, H-1"), 441 (1H, brs, H-1"), "C-NMR (100 MHz,
CD,0D) &: 177.5 (C-4), 164.1 (C-7), 160.9 (C-5), 159.7
(C-4), 156.9 (C-9), 1544 (C-2), 133.4 (C-3), 131.1 (C-2,,
6), 1212 (C-1, 1154 (C-3, 5'), 104.1 (C-10), 101.4 (C-
1"), 101.0 (C-1"), 98.7 (C-6), 94.1 (C-8), 76.5 (C-3"),
75.8 (C-3"), 744 (C-2"), 71.6 (C-4"), 70.7 (C-4"), 70.5
(C-2"), 70.0 (C-3"), 68.5 (C-5"), 67.1 (C-6"), 17.8 (C-
6").
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DPPH free radical 2740l 2|8t &HAratgrA™ 96
well plated] A 55 EtOHE 7z} T =2 2A3 g9
1.5x10" M2 1,1-diphenyl-2-picrylhydrazyl (DPPH) (EtOH)
S AT 7T 1022 J”SE 5 37°CellA] 307t
W8k - microplate readerg ©]-8-3t% 515 nmoIA| &4
2 =43tk x2gELS L-ascorbic acid®t BHA
(butylated hydroxy anisole)E ARSI T dHikslgy= A

S A7FekA] &2 tiEate] $3ws) vlaste] Jefze
UEeRSITE. 7k AlEe] tigt DPPH radical 227262 33]
wrEslel 5489

F

Zn 9 DE
3HHE 12 BT MeOH)E Aoj% 2™, flavonoid
74 Ak-8-2l FeCl,, Mg-HCI, Zn-HCIol %¥4-& Vbl 22,
Molisch testo] = A< eI 'H-NMR spectrumol| 4]
aromatic G N4 § 7.683} 6.879A1 ortho coupling (J =
8.8 Hz)dt= 7+2t 2Hel slidat= 27H¢] proton peak”} ¥
2= o m, § 6287 6.1 4] = meta coupling (J = 2.0
Hz)sl= 747} 1HOl al3sh= signalo] #HEUTE o]/d¢]
data® 3}3HE 12 kaempferol =4 9] flavonoid 3}3==
F4Eom, § 531914 anomeric proton (J = 1.1 Hz)S
2 FAEE peak’t FEEAL, § 0.88 oA thamnose &
4] methyl peak’} E21=20T}. "C-NMR spectrumol| A&
rhamnose®l] 3F3= § 17.62] methyl peaks H]E3}, §
1034 (C-1"), 73.2 (C-4"), 72.0 (C-2"), 72.1 (C-3"), 71.9
(C-5"2] 5709 peak7t HZEUTE o)de] AFE slgt=
12 kaempferol-3-O-a-L-thamnopyranoside (afzeline)Z 5=
gatglom, 71254 datas} v)sle] o] et
(Fig. 1).
33HE 28 A Eorale] B2 7 Aoy 0w, flavonoid
A A0E-E-21 FeCly, Mg-HCI, Zn-HClol| /38 e 22,
Molisch testo]l = %45 ERATE 'H-NMR spectrum®)
aromatic % 9ol A § 7.65 (1H, d, J = 2.0 Hz, H-2"), 7.60
(1H, dd, J = 88, 2.0 Hz, H-6) 2 685 (IH, d, J = 88
Hz, H-5"°4] 23 A2l ABX coupling system 2.2 37} 2]
proton®] WEIY quercetin®Z] 2] flavonoid 3}5HEE 4=
9tk & 5.08 (1H, d, J = 7.6 Hz, H-1")3} 4.52 (1H, brs,
H-1"ell A Z<] anomeric proton®- 2 F4 == 2719 sl3t
Eo] gelHA, § 1.11 (3H, d, J = 6.4 HzplX] rhamnose
o] EHZel methyl’] peak’} #Z=ATE PC-NMR spectrum
ol & 104.7 (C-1")7F 1023 (C-1"elI A 270 2] anomeric
carbon signal® F == peak’} #EF o] 2 mole?] sugar
7F AgtEo] USRI AT oo A= 5
& 2% quercetin®] 271¢] & glucose®} thamnoseZ ©]F-0]
7 rutinoses 7HAI Q= 33ER FHslgon, 231"
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R: R

Comp. 1 Rhamnose H
Comp. 2 Rutinose OH
Comp. 3  Glucose H
Comp. 5 Rutinose H

Fig. 1. Structures of compounds 1-5.
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Fig. 2. DPPH radical scavenging effects of the methanol
extract, and its fractions of Desmodium oldhami.

ZAF A3} quercetin-3-O-[o-L-thamnopyranosyl(1—6)-B-D-
glucopyranoside] (rutin) 2 AT (Fig. 1).

3}3HE 32 Molisch test®} flavonoid 7 24 ¥F-3-91 FeCl,,
Mg-HCl, Zn-HCIell %35 JehHITh 'H-NMR spectrum
9] § 5.24914 anomer H7} & 7§17} 1= O, 35
17} S SAKSH peak signale] #REITE PC-NMR spectrum
o] = 31etE 19] rhamnose WAl glucoseZ F+74 5=
peaksS A2t sIgHE 13 vl FAHAl UERsT. ©]
oz 39HE 39 FZE kaempferol glycoside® 574 3}
3 71E BRUA data$t HlaLsle] kaempferol-3-O-
glucopyranoside (astragalin)® ©|& 43I} (Fig. 1).

315H= 4= Molisch teste} FeClolA 43S VERN STt
'H-NMR spectrum®] A & 8.42 (1H, s)l A isoflavone®] 2
W $1x]9] EAA2] proton signal2 == peak’} &z
590, § 738 (H, d, J = 8.8 Hz)7 6.82 (2H, d, J =
8.8 Hz)°l4] B-ring2] o-coupling®l] 71213} signale] &Hl%]
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Table I. DPPH Radical scavenging effects of the isolated
compounds of Desmodium oldhami.

Compounds IC;, (png/ml)*
Afzeline (1) >100
Rutin (2) 15.2
Astragalin (3) >100
Genistin (4) >100
Kaempferol-3-O-rutinoside (5) >100
Ascorbic acid 5.1
BHA 7.9

*The values indicate 50% decrease of DPPH radical and are
the means of triplicate data.

Aok T3 § 6.71 (1H, d, J = 2.4 Hz)# 6.46 (1H, d, J =
2.4 HzpPlA A-ring®] 613} 8H 21%]2] proton®] m-coupling
st o] AR oW, § 5.05 (1H, d, J = 7.2 Hz)ol A
anomeric proton®- 2 % == proton signal®] 1= AT}
BC-NMR spectrum®l| 4= carbon signale] & 180.5914 &
ClE| o™, § 99.994 anomeric carbon peakZ F7 ==
peak®} glucose®Z FY = peak signalS 1 4= AT
O3S Z compound 45 genistein-7-O-B-D-glucopyranoside
(genistin)2 FA 30, o] £AA)9} v|asle] el
skt

3l3HE 5= Molisch teste} FeClollA 98-S Vel S
™, NMR ol 3gte 13} FAkskslem, § 5.00 (1H, d,
J =170 Hz, H-1")3} 441 (1H, brs, H-1")° 4] anomeric
proton® & FH == 9] sghEo] E1=9ith. "C-NMR
spectrum®] FIE 5= 137 AR S 20014 g1
H rutinoseZ FGE = peakSo] EIFL) o Fo = 3}
FHE 5= kaempferol©l] rutinose”} A3t IFER F4H
Qom o]2 £3Px)9} H]wale] kaempferol-3-O-rutinoside
2 SRl

o]t o] ExmEoldare] Ao methanoFE&
= aAEA o] 7P £ ethyl acetate £ oA 27 5F
< wEsl] 1 F2E T o] sSREES E AE
oM AF BarEe sighzolt). ol& 3134l DPPH fiee
radical 227182 Table 1ol WERd Hle} Fo] sheh= 27}
=2 DPPH free radical 244 Vel on, Urx|
siteEe A9 245 vehiA &8ttt ol2id A=
catechol F-&T%2E 7= 4ol ekl a 58 7KKt}
B 2ol AXF o] AR Aviry EE5E]
Z312] 2] methanol 5% 52 DPPH free radical £~7<
& F=2 ethyl acetate &l EA|8h= 3HEHE 7121
RAoZ AAEE, 1 ZqME rutin 59 flavonoidd 3}
Feoll o3 Ao 2 AlRH
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E=

rhu

FE5EYAY AT methanolFEE F ethyl
acetate =&l A 559 FEES TR, o]
spectral data= 78 F+2E g2lgt 23} kaempferol-3-0-
rhamnopyranoside (afzeline) (1), quercetin-3-O-[a-L-rhamno-
pyranosyl(1—6)--D-glucopyranoside] (rutin) (2), kaempferol-
3-O-glucopyranoside (3), genistein-7-O-B-D-glucopyranoside
(genistin) (4) ¥ kaempferol-3-O-rutinoside (5)= 2+2+ &
2 - TS o] FAFPEES BT £ AEENH Ay
e - BarE e sehEeld, hete 271 7HE 7%t DPPH
radical 224 &% Ho| F]Th

A A

o] =RL 201095 WS AAYR A kA4 8
AR AA 7| R EA ] K] flel] ofsto] A
o, oo IAP=HUH.
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