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Abstract

DPPH Radical Scavenging Effect of the Aerial Parts
of Fagopyrum esculentum and Isolation
of Bioactive Flavonoids

Sung Ja Kim, Hyun Joo Kim", Jong Cheol Park
Department of Oriental Medicine Resources and

Research Institute of Korean Oriental Medicine, Sunchon National University,
Department of Cosmetology, Sunchon Chongam College”

The inhibitory effect of the aerial parts of Fagopyrum esculentum on the
1,1-diphenyl-2-picrylhydrazyl (DPPH) radical was examined. The n-butanol fraction from
the methanol extract of title plant showed stronger inhibitory effect than other fractions
on DPPH radical. Two flavonoids were isolated from n-butanol fraction having the
potent activity and elucidated as quercetin-3-O-a-L-rhamnoside and
quercetin-3-O-rutinoside on the basis of spectral evidence. The ICs values of these
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compounds on DPPH radical were 6.56 UM and 8.37 uM, respectively.
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effect, quercetin-3-O-a-L-rhamnoside, quercetin-3-O-rutinoside
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2. AleF & 217

column chromatographyE $3§ silica
gel< Kiesel gel 60 (70-230 mesh, No.
7734 Merck, Germany), Sephadex LH-20
(Parumasia, Sweden)& Alg3gon
'H-NMR (400 MHz)3 “C-NMR (1005
MH2z) Brucker AMX 400
spectrometer (Brucker, Germany)& A}-4&

& A ot

spectratT

BHAEE A8 WY YR 58 S
A Adsd3, MeOHE ¥% FZ 8}
A AXT F AR AEIYCT A
A& AaA g AR 4 kg€ &
AHT F  n-hexaneo 2 EXF F
MeOH (methanol)2 %39 600 g &
ES 9. °o] MeOH F&EL 10%
MeOHZ &% AlA €99 F
e AT LE Y o] 3 CH:Cly

(methylene chloride), EtOAc (ethyl
acetate), n-BuOH (n-butanol)2 ¥ &3}
CHCly, EtOAc, n-BuOH ¥ & ® 3£
Zv7} 330 g, 13 g, 112 g, 110 g 4 A}
n-BuOH 7}&% &8 112 g ¥ 20 g&
A& 3l column
chromatography & AAlst4th. &% &0
£ CHXLL-MeOH-HO0 (51111, 313),
CH:Cl;-MeOH-H0 (25:8:5, 313),
CH:Cl,-MeOH-HO (7:3:1, 3t&) ¥
CHClo-MeOH-H:0 (65:35:10, 3t3)9 <
Mz EFEWE o] 833t} subfraction
285-290 (FEB-A, 1500 mg)ld ZAA
(FEB-Al, 950 mg)® 29 (FEB-A2, 400
mg), g3 subfraction 501-520
(FEB-B, 3200 mg)elA ZA7A (FEB-BI,
2400 mg)¥ =29 (FEB-B2, 700 mg)o 2
Al 2239 MeOHS S4€ 100%,
80%, 60%=2 FI7HA7IE BEEUEA
Sephadex LH-20 column chromatography
£ AA 39 FEB-AlolA compound 19
210 mg, FEB-BlolA+ compound 29
750 mgS &F3A E24.

silica gel

5. DPPH radical &M% &4
Alek2 DPPH (Sigma chemical Co.
UsA)¢t 71etgls dFAY, dzxFdez
+ L-ascorbic acid (Junsei, Japan)& A}
£33t FFTE  microplate reader
(Emax, USA)Z &3A&HYd. 96 well
plates] 2 I T blankel AEE Fxd
2 100 pL¥ Z7 67148 seeding® ToHa
AdFE 60 uM DPPH 100 pLg #H7)
&4t controll= A& tiale]l MeOH
100 uLE seeding® t+& DPPH 100 pL&
7183, blankolE DPPH th4lel EtOH
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'H-NMR spectrum®lA] meta coupling3}
= A-ring® proton signal®] & 6.36 (1H,
d, J=198 Hz, H-8)3 & 618 (1H, d,
J=198 Hz, H-6)°1A doublet2 “FER} 3L,
B-ring®] H-2’, H-6' ¥ H-5' signal°] &
727 (1H, d, J=2.0 Hz), & 7.22 (1H, dd,
J=2.0 & 8.0 Hz), § 6.84 (1H, d, J=8.0 Hz)
oA #FEHYk Z9 anomeric proton
signalel 8 523 (1H, d, J=1.2 Hz)olA
singlet2 28]3 rhamnose® methyl7]| 2
ZAHE signald 8 081 (3H, d, J=64

—

Hz)l A #&5E2Z 92 L-rhamnose®2
ZAHT (Table 1). "“C-NMR spectrum
B ZFRES AHYsiE quercetin

o] 43 {FAH8t™, B2 L-rhamnose
2 9] signal [6 1016 (C-17), 700 (C-
57), 705 (C-37), 703 (C-27), 711
(C-47), 175 (C-6")]°] #FZHAUG. o]
Aol dataZ ¥ El compound 1€ quercetin
rhamnoside 3t&E o)tk F3 aglyconed]

A= 319 quercetin 2]
BC-NMR data'?s} wlm¥ = C-30] 18
ppm LA shiftdr o 24 quercetin C-3
AR Fol AFRETS & & Uk (Table
2). 822 1<
quercetin-3-O-a-L-rhamnoside (Fig. 1)
2 gAsged waxY o 2 94849
=3

compound 2¢] 'H-NMR spectrum®=
compound 13 ®j§- fFAFEA e
(Table 1). 2822 aglycone quercetin
o] gA3lH, F2 quercetin 9 C-39A
o] Agstz itk 29 anomeric proton
signal& & 531 (1H, d, J=1.2 Hz)3} §
436 (1H, 4, J=12 Hz)ox BZHu= 2
mole®] Fo] A3t & & U
compound 19 23 =l27FRZ § 0979
A rhamnose®] methyl7]o] 7]0% peak
7} Jdgdd, a8z BC-NMR data
(Table 2)3|4elA 2L  rhamnose}
glucose7t EFHH Y& <& At
o] anomeric  proton®]
coupling constant’} & 68224 B
-configurations 3t ik, B AEH
“C-NMR E A o A
isoquercitrin®] £@ X data''s} Bz W)
D-glucosed] C-69¥217} 6.7 ppm A%
Zoz olFgrt wWElA 2 moled B
D-glucose®] C-691X°] L-rhamnose’}t
AFs USS ¢ 5 ez o FF
& quercetin-3-O-rutinoside (Fig. 1)Z

geTx2E 240

compound

0l o o
AT =

2
T

Z  glucose®

A&

spectrum



M

X&=2e DPPH SO AHFEN 84

EC2L01E9 &l 259

Table 1. 'H-NMR spectral data for compounds 1 and 2%

i

Comooind

P.r‘bt‘,"?:}zNQ:} 1
H-6 6.18 (1H, d, J=1.98 Hz) 6.17(1H, d, J=1.9 Hz)
H-8 6.36 (1H, d, J=1.98 Hz) 6.37(1H, d, J=1.9 Hz)
H-2' 727 (1H, d, J=2.0 Hz) 7.74(1H, d, J=2.0 Hz)
H-5' 6.84 (1H, d, J=8.0 Hz) 6.82(1H, d, J=8.0 Hz)
H-6’ 7.22 (1H, dd, J=2.0 & 80 Hz) 7.52(1H, dd, J=2.0 & 80 Hz)
H-1" 5.23 (1H, d, J=1.2 Hz, anomeric H) |[5.31(1H. d. J=7.0 Hz, anomeric H)
H-1"" 436(1H, d, J=1.2 Hz, anomeric H)
-CHs 0.81 (3H, J=6.4 Hz) 097 (3H, 4, J=6.0 Hz)

* Solvent : DMSO-ds

Table 2. '*C-NMR chemical shift of compounds

1 and 22

2 157.1

3 1339 1338 1 1016 101.8
4 1773 1778 2" 70.3” 74.7

5 160.9 161.6 3 705" 77.1

6 98.5 99.3 4" 71.1 71.2
7 164.0 1646 5" 70.0” 765

8 935 94.2 6" 175 67.7

9 156.1 156.9 1" 101.3
10 103.8 104.6 2 71.1°
1 120.8 121.7 3" 707
2 1152 1158 4" 725

3 1449 145.3 5" 68.9

4 148.1 1489 6"’ 186

5' 115.4 116.8

¥ Solvent : DMSO-ds

® Values with the same symbol may be interchange in the vertical column




260

o
0x
=
DU

OH
OH

OR

OH O
R

Compound 1 L-rhamnose
Compound 2 rutinose

Fig. 1. Structures of compounds 1 and 2
from the aerial parts of Fagopyrum

esculentum
izt g4E A= Adddde
peroxide value. acid value, carbonyl
value, iodine valueE® 3= WY
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i 3. DPPHE hydrazyl®] AAH4z7t
A AHd glemz HA Fa9x
g wolEole 42 N2 Ao F
34 2243 gt FAURE WotE
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At DPPH radicald & ¥4%9 #AFA
& ZAst WwHos DPPHY 3193
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W x}AbR el DPPH radical &A &3}

B35yl 998 MeOH F2 €3 F28

CH:Clo, EtOAc, n-BuOHZ Al S F g

o

2YE 2 2% A4 9o
ZA3sdch AYd X359 MeOH
£ DPPH radical 27382 ICsx
8958 pg/mLolUt. o] FEES ATEE
3 CH.Cl;, EtOAc, n-BuOH E3%£9
ICso &2 27z} 15.00, 841, 835 ng/mL=
Uetstoem olF 7+ radical 2A RV}
7% BIYEL n-BuOH EIFEA}
(Table 3). EAFFESL FFst7] {3l
radical 2A&-&°] Z§ n-BuOH £ 3&
N FF9o Zgrol= FHIES B3}
Foh. E¥E EgHxol= IjEQ
quercetin-3-0-a-L-rhamnoside %
quercetin-3-O-rutinoside® 2}ZF 656 pM
# 837 UMl ICs Ftol FFHALH,
zFeg AME3# L-ascorbic acidith
quercetin-3-0-a-L-rhamnoside ] A1y
#4& 24 (Table 4). %% DPPH
radical 2A 8o T&EE vdy A%
NN HE ZEd 488 E Yeiis B
A& #2837 98l A+ Foloh
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Table 3. The radical scavenging effect of
the extract and fractions from
the aerial parts of Fagopyrum
esculentum on DPPH radical

Sample ICs0 (ng/mL)®
MeOH extract 89.58+2.45"
CHxCl; fraction 15.00+£0.14
EtOAc fraction 8.41£0.10

n-BuOH fraction 8.35+0.18

'Concentration giving a b50% decrease of
DPPH radical
“MeantS.E
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Table 4. The radical scavenging effect of
compounds 1 and 2 isolated from
the aerial parts of Fagopyrum
esculentum on DPPH radical

Sample ICs (WM/mL)?
compound 1 6.56+0.05"
compound 2 8.37+0.13

L-ascorbic acid® 8.04+0.32

“Concentration giving a 50% decrease of
DPPH radical

YMean+S.E.

“Positive control

N. 2 £

g X)/g¢F<2 DPPH radical A&
£ ##37] 93 MeOH FEE& AT
A7 o] ICs F< 89.58 pg/mLel A,
248 ES 27 98 FE2ES ASE
g3}t CHLCl, EtOAc, n-BuOH &3
E& o889 radical 2AZEES
A3 n-BuOH £ E9 ICx ko] 835 1
g/mLEA EEEF 7MF 24T g4& =2
A o] EFHEL silica gel column
chromatography & A Alsle] FFo Zg
HiolE 3¥ES Z¥&IY. NMR £
Mol 98 F 3FEL quercetin-3-0-a
-L-rhamnoside®} quercetin-3-O-rutinoside
o2 3EFzE ZAAZFon olE9
DPPH radical 2A 842 ICx at°l 7z

e k!

656 wM¥* 837 uM otk °]F
quercetin-3-O-a-L-rhamnoside® X &Z
© 2 A}3F L-ascorbic acidith 7§ &
q4s BYH
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