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Abstract: Objective To establish a simultaneous quantitative analytical method of 10 anthraquinone derivatives in Rheum officinale
based on ultra-high performance liquid chromatography (UPLC) for the quality evaluation and control. Methods The UPLC method
was performed on a BEH Cigcolumn (100 mm X 2.1 mm, 1.7 pm) with a binary gradient mobile phase consisting of a mixture of
methanol and 0.1% aqueous phosphoric acid with column temperature at 34 “C. Using a gradient elution method; The flow rate was
set at 0.20 mL/min; The injection volume was set at 2.0 pL; The detection wavelength was set at 410 nm. This study focused on the
influence of analytical parameters on the separation efficiency of five anthraquinone glucosides in R. officinale. To obtain robust
chromatographic resolution of the five anthraquinone glucosides, relatively important chromatographic parameters including the
retention time, resolution, theoretical plate number, and symmetry factor were investigated by altering the column temperature and flow
rate. Results The optimal column temperature was found to be 34 “C, and the optimal flow rate was 0.20 mL/min. A new UPLC
analytical method was developed for simultaneous quantification of 10 anthraquinone derivatives in R. officinale based on these

optimal parameters. This UPLC-based analytical method was successfully applied to quantitative determination of 10 anthraquinone
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derivatives in Rheum tanguticum and Rheum palmatum. The analysis showed that there were significant content differences between

aloe-emodin-8-O-f-D-glucoside (more than 60-fold) and rhein-8-O-B-D-glucoside (more than 77-fold) in the two species of rhubarbs

tested. Conclusion The UPLC method established for the simultaneous determination of 10 anthraquinone derivatives in R. officinale

based on the optimal parameters is accurate and sensitive, which will provide a more comprehensive evaluation for the chemical

characterization of medicinal materials of R. officinale from different sources.

Key words: Rhei Radix et Rhizoma; anthraquinone derivatives; ultra-high performance liquid chromatography; chromatographic

parameters optimization; quantitative analysis; quality evaluation
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Table 1 UPLC analysis of LOD, limit of quantitation, and linearity

s fa/min ST R iiemt o EER

(ugmL ) (pgmL )
PRI -8-O-B-D- A T 276  Y=12315X—6771 0.999 1 3.36~56.00 0.50 1.68
K3 HK-8-0-B-D-Hi Bl 1T 411  Y=181853X—1355 09993  4.64~58.00 0.60 232
K P53-8-0-B-D-Ti Z B F 10.68  Y=22704X—5078 0.9993  8.00~80.00 1.00 4.00
K %-8-0-p-D-H LT 1129  Y=8028 X+436 0.9994  9.20~46.00 1.10 4.60
K3 B EE-8-O-B-D-FH B 1 1408  Y=19 845 X+7 531 09997  2.60~26.00 0.80 2.00
FIEERIE R 15.03  Y=21091549X—23692 09995  4.80~80.00 0.80 2.40
KR 17.33  Y=18559616 X—42739 09998  4.80~80.00 0.80 2.40
KIHR 19.84  Y=14658429 X—15328 0.999 7 10.0~100.0 1.50 5.00
N 2081  Y=24085620X—35942 09996  8.00~80.00 1.20 4.00
R 7 T K 23.54  Y=14658429X—15328 0.9997  6.00~60.00 0.90 3.00
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1—10-aloe emodin-8-O-B-D-glucoside, rhein-8-O-B-D-glucoside, chrysophanol-8-
O-B-D-glucoside, emodin-8-O-B-D-glucoside, rheochrysidin-8- O-B- D-glucoside,
aloe emodin, rhein, emodin, chrysophanol and physcion

E1 EA&FERSE (A #& Rho1 (B). Rh13 (C) UPLC-UV

Fig.1 UPLC-UYV of mixed standard substances (A), sample
Rh01 (B), and Rh13 (C)

F2 W0HRKER 10 MERITENEENELER (n=3)

Table 2 Determination results of 10 anthraquinone derivatives in 20 batches of R. officinale (n = 3)

Bl SR8
%A %-8-0-B-D-HHEL K HTR-8-0-B-D-E A S HT-8-0-B-DAAMET KIE-8-O-B-D-HAHE I TE-8-0-B-D-AAAT %KM M A KM KN Tk

RhO1 7.17 11.55 5.86 350 2.64 114 169 102 163 069
Rh02 842 6.75 9.48 8.11 226 162 186 1.00 142 074
Rh03 577 930 7.04 231 1.99 106 173 088 116 040
Rho4 5.86 9.40 7.18 1.68 224 113 218 154 157 080
Rh05 6.33 8.09 6.17 43 261 159 147 237 112 073
Rh06 7.17 6.83 571 34 2.90 200 119 176 153 094
Rh07 474 5.63 479 3.14 1.88 192 107 145 089 077
Rh08 7.03 7.29 5.6 211 175 068 133 164 123 08l
Rh09 3.19 464 417 30 1.61 108 094 215 130 066
Rh10 224 311 107 215 1.34 L73 L12 095 272 082
Rhll 0.89 352 1.68 0.77 FAh 084 071 063 1.01 091
Rh12 0.90 118 1.19 0.74 Kt 068 133 087 098 077
Rhi3 081 102 225 0.93 0.95 110 091 079 130 058
Rhl4 0.93 171 2.03 0.74 042 102 120 089 098 033
Rhi5 044 0.16 0.67 PRty Faih 098 137 202 133 0.64
Rhl6 0.18 023 0.76 0.13 0.17 119 154 081 139 062
Rh17 027 041 117 0.40 026 144097 143 179 119
Rhi8 0.14 028 0.49 0.72 0.18 156 213 189 121 027
Rh19 0.56 039 1.01 0.84 036 127 188 238 187 078
R0 0.33 0.15 0.96 135 0.19 178 160 259 085 101
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Fig. 2 Determination results of anthraquinone derivatives in 20 batches samples of R. officinale based on data in Chinese

pharmacopoeia (n=3)
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Fig. 3 Results of statistical analysis (n =3)
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