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Quantitative analysis of anthraquinones in Polygonum multiflorum Thunberg

Lee Hye-Won, Park So-Young, Choo Byung-Kil, Chae Sung-Wook, Lee A-Yeong, Kim Ho-Kyoung

Korea Institute of Oriental Medicine

Objective : Polygonum muitiflorum Thunberg (Polygonaceae) has been traditionally used as a tonic and the
purgative in China and Korea. The genus Polygonum is a source of a wide range of phenolic compound, flavanoids,
anthraquinones, stilbenes and tannins. In this study, three anthraquinones were isolated and quantitative
determination of anthraquinones from £ multiflorum has been developed for quality standardization.

Methods : Three anthraquinone derivatives were isolated from a methanol extract of the radix of 2. multiflorum
by the chromatographic separation. Their structures were identified as emodin, physcion and w—hydroxyemodin
on the basis of spectral data (MS, 1H-NMR, 13C—NMR) and chemical analysis. HPLC analysis was performed
to determine the contents of emodin, physcion, chrysophanol, rhein and w—hydroxyemodin in 2. muitiflorum from
different specimens were collected from twenty Korean markets.

Results : According to the results, the contents of emodin, physcion, chrysophanol, rhein and e—hydroxyemodin
were 0.145%, 0.434%, 0.016%, 0.026%, 0.030% by HPLC, respectively.

Conclusions : In these results, we have determined the contents of emodin, physcion, chrysophanol, rhein and
o—hydroxyemodin in P. multiflorum, respectively. We hope that this study will contribute to the standardization
and quality control of herbal medicine.

Keyword : Polygonum multifiorum, emodin, physcion, o—hydroxyemodin.
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| Polygoni Multifiori Radix4 g |

Extraction with 50 n2 70 % MeOH for 2 hr (x 2}
Evaporation of MeOH in vacuum

MeOH extract

Partition in Ether
Dehydration

Evaporation in vacuum
Fill up MeOH 100 af
Filtered with 0.45 sx membrane filter

[ Sample solution for HPLC analysis |

<Figure. 1> Procedure for HPLC analysis from Polygoni Multifiori Radix.
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Table 1. HPLC condition for quantitative analysis

Detector : Photodiode array detecter
Columns : Luna Cig(2) (4.6 x 250 mm, 5 x, Phenomenex)
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Mobil :
obile Phase o 100 (v (60 min)
Flow rate : 1.0 mL/min
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<Figure. 2> Isolation of standard compounds silica gel from Polygoni
Multiflori Radix.

3
<Figure. 3> Chemical structure of physcion(1), emodin(2), and
—hydroxyemodin(3).
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<Figure. 4> HPLC patterns of chrysophanol, emodin, physcion, rhein,
w-hydroxyemodin and three Polygoni Multiflori Radix.

Table 2. Experiments of physical, chemical identification and chrysophanol, emodin, physcion, rhein, e—hydroxyemodin contents from 30 samples

of Korean and Chinese Polygoni Multifiori Radix

No. | havitat | Bz ;1_%/?%& ﬂg.ggi);g@%k extracts (%} . con&?ms (%) ' ‘
0 o Eooekg | water |chrysophanol| emodin | physcion | rhein | w-hydroxyemodin
1 8.88 4.09 0.45 30.90 23.67 0.023 0.157 0.389 0.137 0.004
2 8.47 4.50 0.53 2155 22.29 0.024 0.178 0.165 0.087 0.022
3 10.87 3.59 0.42 21.82 16.03 0.026 0.962 1.092 0.055 0.095
4 10.15 4.03 0.38 3169 24.95 0.026 0.257 0.572 0.167 0.010
5 10.44 4,62 0.54 35.88 21.10 0.033 0.020 0.052 0.026 -
6 10.35 4.30 053 37.90 28.40 0.022 0.014 0.044 0.022 0.004
7 8.82 456 059 26.75 21.02 0.024 0.139 0.276 0.055 0011
8 9.19 493 0.97 30.11 22.24 0.011 0.154 0.322 0.142 0.034
9 10.87 3.90 041 3162 21.81 0.022 0172 0.496 0.105 0.005
10 9.82 4.06 0,51 21.77 21.67 0.026 0.111 0.268 0.277 0.005
11 12.06 4.96 0.86 23.23 16.19 0.014 0.102 0.275 0.294 0.027
12 10.12 3.65 0.48 22.63 .77 0.049 (.989 1.462 0,019 0110
13 11.61 4.86 0.72 28.30 19.63 0.031 0.055 0.228 0.208 0.004
14 | Chinese 9.58 3.45 0.46 26.24 22.95 0.005 0.351 0.466 0.018 0.048
15 9.58 3.80 0.49 24.76 22.58 0.005 0.208 0.384 0.036 0.025
16 9.26 4.07 0.53 2451 20.48 0.010 0.139 0.456 0.058 0.008
17 9.85 473 1.03 27195 2240 0.005 0.264 0.518 0.102 0.007
18 9.74 3.67 0.52 23.24 19.58 0012 0.580 0.832 0.033 0.006
19 8.29 4.05 0.46 30.90 26.01 0.007 0.9%0 2.105 0.125 0.025
20 6.56 4.16 0.44 18.85 11.64 (.009 0.008 0.027 0.034 0.002
21 10.82 463 0.66 26,70 20.18 0.009 0.823 1692 0.344 0.008
22 9.85 3.75 0.40 26.02 21.52 0.030 0.083 0.138 0.041 0.005
23 9.57 3.23 0.34 23.78 20.31 0.006 0.369 0.763 0.012 0.038
24 10.10 4.02 0.54 18.19 14.89 0.013 0.309 0.560 0.027 0.011
25 10.49 4.35 4.37 25.21 20.58 0.005 0.014 0.054 0.057 0.002
26 9.52 6.16 0.91 42.82 31.09 0.035 0.025 0.074 0.073 0.011
27 12.16 4.40 0.78 19.33 14.95 0011 0.058 0.270 0.218 0.002
28 15.80 497 0.51 35.69 29.29 0.028 0.038 0.349 0.038 0.074
29 | Korean 9.57 4.33 0.44 3817 3153 0.011 0.064 0.339 0.018 0.003
30 9.83 3.92 0.45 19.61 15.13 0.008 0.332 0.613 0.021 0014
average 10.07 4.25 0.69 27142 21.62 0.016 0.271 0.511 0.077 0.027
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