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Quantitative Analysis of Anthraquinones from the Roots of
Korean Natural Rumex species Plants

Jong Pil Lim, Young-Seo Park, Min Wook Hong and Dae Keun Kim*
College of Pharmacy, Woosuk University, Samrye 565-701, Korea

Abstract — Rumex species (Polygonaceae) is widely distributed in Korea and its little sprout has been used as wild greens. The
roots of Rumex sp. are used as a substitute for Rhei Rhizoma in Korea for its antipyretic and laxative properties. For the purpose
of researching the value of Rumex sp. plants as natural resources, pattern recognition for the analysis of those plants was con-
ducted using HPLC method. Two anthraquinone compounds, chrysophanol and emodin, were isolated from Rumex crispus to
use standards. Chrysophanol and emodin from R. crispus were detected at retention time of 14.96 and 12.21 min, respectively.
These compounds were detected from Rhei Rhizoma and all Rumex sp. plants. The content of chrysophanol of R. con-
glomeratus was higher than any other Rumex sp. plants. The amount of emodin was much higher from R. crispus than any other
Rumex sp. The HPLC patterns of Rumex sp. are similar to that of Rhei Rhizoma, so they have something valuable as natural

resources.
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230-400 mesh, Merck)©] ™, molecular sieve column chroma-
tography-8- packing material> Sephadex LH-20 (Pharmacia)
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C=0), 1279 'H-NMR (400 MHz, Pyridine-d,, & ppm) :
1215 (2H, s, OH), 7.85 (1H, dd, J = 7.5, 09, H-5), 7.67
(1H, d, J = 1.2, H4), 7.60 (1H, t, J = 7.5, H-6), 7.32 (1H,
dd, J = 7.5, 09, H-7), 7.10 (1H, d, J = 12, H-2), 222 (3H,
s, CH,), "C-NMR (100 MHz, Pyridine-d,, 8 ppm) : 162.8
(C-1), 124.5 (C-2), 149.4 (C-3), 121.3 (C-4), 119.8 (C-5),
1373 (C-6), 1246 (C-7), 162.5 (C-8), 192.4 (C-9), 181.8
(C-10), 134.1 (C-4a), 1164 (C-8a), 1143 (C-9a), 133.7
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vmax(Nujol, em™) : 3436(0OH), 1680(free C=0), 1629
(chelated C=O)1H-NMR (400MHz, DMSO-d;, 6 ppm) :
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(C-6), 107.8 (C-7), 164.5 (C-8), 189.5 (C-9), 181.1 (C-
10), 132.5 (C-4a), 108.7 (C-8a), 113.2 (C-9a), 134.8 (C-
10a), 21.5 (CH,)

HPLC 24 — & 7ixste] 2aligh gl Ao], 2ejAel,
EgagAol, 9, N7159 2 Ald oS 22 A8 7
7} 4.0 g& A 83| A7FH] methanol 50 mIE 718l 14]7F
e 250E FET o 933 vH)ste] 2 FE

Y 53T MeOH $5ES S/ 10 mioll &
1 T 59 ether® 33] @43 & £35S Y 5=
2t HPLCE methanolS 78l A&k 10 mIE W+
0.45 pm syringe filter= 33k A& FX A 82 A}
SHATE A AE719] 283 360 nmE AHE-SHe]
=319 th. Columne Phenomenex C18 columnS ARE-3}
al

AL, °1FAF S 2= acetonitrile-methanol(5 : 95) E3H-&-vll
£ ARG, 5455 E 1.0 mi/minZ ST
a3 n&

3lgtEo X - 3FE 18 o AAAAHOE 1%
KOH A|%Fof| efale] 202 It} EIMS spectrum
oA E2} o] peak”} m/z 254M )l A LEREO W IR
spectrumell4] 3390cm™4] OH bandZ, 1675cm™ ol free
C=0, 1627cm™ oA chelated¥l C=O band7} &<1 A}
UV spectrumoll A& 224, 256, 276, 286, 430(shynmel|A]
22l anthraquinone =42 &5 band’} B2= Ut
'H-NMR spectrum®| 4 87.60(1H, t, J = 7.5, H-6)2] peak
9} ortho coupling® 1= §7.85(1H, dd, J = 7.5, 0.9, H-5),
87.32(1H, dd, J = 7.5, 0.9, H-7)2] 271¢] peak’} #2=| A
© ™, §7.67(1H, d, J = 1.2, H-4)3} meta coupling h+=
87.10(1H, d, J = 1.2, H-2)9] peak’} #HZH AT T3
812.152H, s, OH)%] A chelated hydroxy signal %
82.22(3H, s, CH;)ppm°i|*] aromatic methyl proton®]| ZFz} &
2E2Ae}k "C-NMR spectrumS ZES| E A3} §192.4 ppm,
8181.8°1141 carbonyl carbon peakE-, 5162.82} 162.5914 OH
7} Q15 8 peakE §149.491 4= CH,7F Z 33t aromatic
carbono] HZE|}. o) Fe] Aztel 7)1Ee] £31'9L v
w3t 3HgHE 12 1,8-dihydroxy-3-methylanthraquinone
(Chrysophanol)o.2 +x& %1 43} thFig. 1).

siHE 2w 9] A o= KOH Aok <Jsted A

299

HO CHs
@)

2

Fig. 1. Structures of compounds 1 and 2
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Fig. 2. Calibration curves of chrysophanol and emodin by
HPLC.
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Fig. 3. Contents of chrysophanol and emodin of several Rumex
species.
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Fig. 4. HPLC chromatograms of five Rumex species plants.
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