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Antioxidant Compounds of Oryza sativa L
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Abstract — In search for the plant-derived antioxidant compound, it was found that the EtOAc, BuOH extracts obtained
from the leaves parts of Oryza sativa L. which exhibited a significant antioxidant activity from 1,1-diphenyl-2-pic-
rylhydrazyl (DPPH) radical cleavage. Acivity-guided fractionation on the basis of the inhibitory activity upon the 1,1-
diphenyl-2-picrylhydrazyl (DPPH) radical cleavage. and repeated column chromatography afforded several antioxidant
compounds from Oryza sativa L. The structures and stereochemistry of these compounds were established on the basis
of analysis of spectra and some chemical transformations as follows: 5,7-dihydroxy- 8-methoxyflavone, acacetin-7-O-f-
rutinoside, pectolinarigenin-7-O-B-rutinoside. At antioxidant activity test for isolated three compounds, antioxidant activ-
ity was showed too.
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methoxyflavone, acacetin-7-O-B-rutinoside, pectolinarigenin-7-O-B-rutinoside
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o2 34k} screeningS 3+ A}, EtOAcEOlA Hiksled
Zgo] Yeht AE-E2E P30k EtOACEEE Si column
chromatography(cc), sephadex LH-20 % RP cc5 S ®HE
AAeto] SRHES DEISITh ElOACE ¥ 3.5gE CHCL
: MeOH = (9:1 - 8:2) H] &9 gradient solvent system 2=
silica gel column chromatography S 2 A] 8te] 4712 sub-
fraction® 2 FE3|H )

SIEME 1 - 4719 subfraction® fraction 2,3,47} B)<3§
TLC chromatogram%/g-©] }El} §3}ed, sephadex LH-
20(MeOH)Oll A 8-&3td 2719] subfractions LYL2H, o]
Z subfr 22 sephadex LH-20(MeOH)oll 4] & A]7] 3L,
CHCl;:MeOH(4:1)9] H]&ZE Si ccE A3, A7k B
Bol = e A& MeOHE —4°CollH A AA 31
ujul ) Bapd E290 s 1(50 mgyS AT

white yellow powder, TLC: Rf =0.4 (CHCl,:;MeOH=4:1),
mp. 198~201°C, Mg/HCl, Zn/HCl test:red, FeCl, solution:
darkgreen, FABMS: m/z 284[M], 269, 229, UV Anax
(MeOH)nm 249, 278, 320; with NaOMe 247, 279, 315;
with AICl; 231sh, 245sh, 287sh, 296, 332; with AICL, +
HCI 230sh, 245sh, 290sh, 298, 336; with NaOAc 246,
268sh, 284, 378; with NaOAc + H,BO, 243, 269sh, 287,
375; 'H-NMR (CD,0D-d,, 500 MHz, ppm) &: 8.06 .(2H,
m, H-2' and H-6"), 7.60 (3H, m, H-3', 4' and H-5"), 6.81
(1H, s, H-3), 631 (1H, s, H-6), 3.95 (3H, m, OCH,)

SI8H8 2 - subfr 12 CHCL,:MeOH(9:1)¥] HIEE Si cc
& AAI8kaL, THA] MeOH:Water(9:1)2] ¥l &2 RPI18 ccE
AAEte] Axgao) Bl SFE 2(18 mgE VU

pale yellow amorphous powder, TLC: Rf =0.62 (CHCl;:
MeOH = 4:1), mp. 273~275°C, Mg/HCl, Zn/HCl test:red,
FeCl, solution:dark green, FABMS: m/z 605[M+CH]J", 545
M-CH,0,1", UV A, (MeOH)nm; 268, 326; with NaOMe
292, 370sh; with AICl, 277, 299, 347, 380sh; with AlCI,
+ HCI 278, 298, 343, 380sh; with NaOAc 268, 327; with
NaOAc + H,BO, 268, 328; 'H-NMR (DMSO-dg, 500 MHz,
ppm) &: 8.10 (2H, d, J=9.0Hz, H-2' and H-6"), 7.22 (2H,
d, J=8.5 Hz, H-3' and H-5"), 691 (1H, s, H-3), 6.90 (1H,
d, J/=2.0 Hz, H-8), 6.63 (1H, d, J=2.0 Hz, H-6), 5.24 (1H,
d, J=7.5 Hz, anomeric H of glc.), 4.82 (1H, s, anomeric H
of rha.), 3.94 (3H, s, 4-OCH,), 3.70~3.43 (sugar H), 1.27
(3H, d, J=6.0 Hz, thamnosyl CH,).

SIEIE 3 - fraction 1 £35S MeOH:Water(1:1-3:2)2] H]
&2 RPI8ccE HAI5t Ax=Fale] <l 515HE 3
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pale yellow amorphous powder, TLC : Rf=0.58 (CHCl,:
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MeOH = 4:1), mp. 250~253°C, Mg/HCl, Zn/HCl test:red,
FeCl, solution:dark green, FABMS: m/z 606 [M—02]+, Uv
Ao (MeOH)nm 275, 335; with NaOMe 273, 382; with
AICl, 286sh, 299, 353; with AICL;+HCI 285sh, 298, 349;
with NaOAc 270, 337sh, 387; with NaOAc + H,BO,
274, 331, 'H-NMR (DMSO-d,, 500 MHz, ppm) &: 8.05
(2H, d, J=9.0 Hz, H-2' and H-6"), 7.18 (2H, d, J=9.0Hz,
H-3' and H-5"), 6.98 (1H, s, H-8), 6.79 (1H, s, H-3), 5.17
(1H, d, J=7.5 Hz, anomeric H of glc.), 4.49 (1H, s,
anomeric H of rha.), 3.93 (3H, s, 6-OCH,), 3.91 (3H, s,
4'-OCH,), 3.85 ~3.42 (sugar H), 1.16 (3H, d, J=6.0 Hz,
rhamnosyl CH,).
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BRSO, shift reagentol] €13 UV &< spectrum®] ©|&
& AR NaOMeoll 23l band 19] § peak’} Fobd
o2 o]F3IAL, AICLS AICL+HCIY] ]38} band I, 19}
F5 peak’t FIFOZ 05327, NaOAc2t NaOAc+
H,BO°ll ©13 band I, I®] ¥ peak’} A9F2= o]Fs}
git}. mehd o] SAFEL flavonedl BB 2B
o] 31529 'H-NMR spectrum data?l¥ §3.95914 methoxy
peak7t AZE QoM §6.817 6319 el = F 79
singlet peak= A ring®] proton2. =, §6.81-> H-32.8 §
631 H-62.2 388 F UNeH, §8.06% 7.60°1 et

= multiplet peak® ortho, meta couplingS 3= B ring
2] proton®E §8.06& H-2¢} H-62 §7.182 H-3, H-4}
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H-5% 588 4 I3t} 53 Positive FAB-Mass spectrum
A [M+11°9] peakZ} m/z 2842 EREUL, o] Ax}
£ 71& £3 data*®9} ¥)328}ed 57-dihydroxy-8-methoxy-
flavone < wogonin® 2 1 7ZE AR5} 3E 2=
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t| ©]% §5.24% coupling constant”} J=7.5 Hz$! doublet
peak= o] BAYE 3k ALS FAHE 4 Aok 28
31§ 1.2790141%= coupling constant’} J=6.0 Hz$! rhamnosyl
CH, peak’} #Z= At} £33 §6.907 6.639) VeERIE=
coupling constant’} J=2.0 Hzl 27}9] doublet peak= meta
coupling® 3= A ring®] proton2 2, §6.90> H-82 §
6.632> H-62=2 4% 5 glon, §8.10:4 7.22¢0 e}
U= coupling constant”t ZH2}F J=9.0, 8.5 Hz8) 2719} dou-
blet peak+ ortho couplingS 3}= B ring®] proton® 2 §
810 H-2'¢} H-62 §7.22& H-39 H-5E 24 4 9
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%%} Positive FAB-Mass spectrum®lA] [M+CH]*2] peak”}
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2 mole®] Bl 2]g+ anomeric proton peak’} VFERH=H] o]
% 85.172 coupling constant’} J=7.5 HZZ! doublet peak=
Fo] BATS 3 IS FHY 4 YA 1% 5116
X coupling constant”} J=6.0 Hz¢! rthamnosyl CH,
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peak’} HAHATH 3 §6.987 6.799) LRSS F 7R
singlet peak= A ring?] proton®.E §6.982 H-8Z §6.79
< H302 34T + Ao, §8.059 7.180 vehhes
coupling constant’} J=9.0 HZR! 272] doublet peaks= ortho
coupling 3= B ring?] proton®.Z § 8.052 H-2'¢} H-6'
2 37182 H-39 H-52 FHL 5 USUTh £F Positive
FAB-Mass spectrum®|A] [M-0,]"9] peak”} m/z 606 2. %
IRAFHJS, TLCE o] &5 A7tris] Aol o)A
aglycone®| glucose®} rhamnosed-S RIS o) de] 4
e} 71E £ data”'*"PE w135t pectolinarigenin-7-
O-B-rutinoside & pectolinarin® 2 71 7+2& A3t}
DPPH radical 227 &3l 3 43 84 HAoAM=
Table 1914 R ek 7o) gHakst 84S vkl EtOAc
B (IC,, =639 pg/m) S A5l 339 et
S Bysiglen, % sittE 1, 27} ks 2482 v

BRI

Table 1. Scavening effects of flavonoid compounds from
Oryza sativa L. on 1.1-diphenyl-2-plcry/hydrazyl (DPPH)
radical scavenging activity

Sample 1C,,”(ug/mi)
MeOH extract 231.5
Hexane fraction >480.0
Chloroform fraction >480.0
Ethylacetate fraction 63.9
Butanol fraction 98.7
Compound 1 12.5
Compound 2 38.5
Compound 3 73.3
L-ascorbic acid 9.6

YThe values indicate 50% decrease of DPPH radical and are the
means of triplicate data.
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Fig, 1. Isolated compounds from the leaves of Oryza sativa L.
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side, 313HE 32 pectolinarigenin-7-O-B-rutinoside 0 2 &1,
543121, DPPH radical 277) 2}l ojst &iksl &4
< A% A3 3 1, 20014 341l Fgo] et
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