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Study of anti-oxidants of Rehmanniae Radix and Rehmannia Radix Praeparata by
HPLC-UV-DPPH method
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Abstract: Objective To develop an HPLC-UV-DPPH method to compare anti-oxidants of Rehmanniae Radix and Rehmanniae Radix
Praeparata sample from different manufactories and to provide an effective method for the processing and quality control of traditional
Chinese medicine. Methods HPLC in HPLC-UV-DPPH system was performed on Aglient Extend Cig (250 mm x 4.6 mm, 5 pm)
column with gradient elution of acetonitrile-0.1% acetic acid at the flow rate of 1.0 mL/min, and the detection wavelength was at 334
nm. The column temperature was 30 “C. Flow rate of DPPH solution is 0.5 mL/min, and detection wavelength was set at 517 nm. The
total activities of the samples and the contribution rate of each component to the total activity were evaluated by the “quantity-effect”
research idea, and verbascoside was regarded as a positive reference. The main anti-oxidants in original and processed herbs were
identified by HPLC-FT-MS and were compared. Results The detection of HPLC-UV-DPPH method showed that there were nine
anti-oxidants in Rehmanniae Radix extract, while 13 anti-oxidants were found in Rehmanniae Radix Praeparata. There were eight
common anti-oxidants in the two herbs. The anti-oxidants were obviously different before and after Rehmanniae Radix processed. The
activities of the antioxidants in different samples were markedly different. Anti-oxidants with higher contributions were mussaenosidic
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acid, echinacoside, jionoside A1/A2, verbascoside, and isoverbascoside, respectively. Conclusion The HPLC-UV-DPPH method is
stable, sensitive, reproducible, and suitable for rapid screening of anti-oxidants and quality evaluation of Rehmanniae Radix and

Rehmannia Radix Praeparata.

Key words: HPLC-UV-DPPH; anti-oxidant activity; Rehmanniae Radix; Rehmanniae Radix Praeparata; HPLC-FT-MS;
mussaenosidic acid; echinacoside; jionoside A1/A2; verbascoside; isoverbascoside
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Fig. 1 Instrumental setup of on-line HPLC-UV-DPPH
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Fig. 2 HPLC fingerprints (1) and active fingerprints (I11) of Rehmanniae Radix (A) and Rehmanniae Radix Praeparata (B)
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Fig. 3 Potencies of antioxidants from Rehmanniae Radix (A) and Rehmanniae Radix Praeparata (B)
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Fig. 4 Contributions of antioxidants to the total activities of Rehmanniae Radix (A) and Rehmanniae Radix Praeparata (B)
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S04 103.88 100.72 S11 163.41 163.55
S05 228.57 161.66 S12 94.70 214.85
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Table 2 Identified results of 14 anti-oxidants by HPLC-FT-MS
IS t/min - TR [M—H] MS? T J B 7 (m/z) &Y
1 6.28 CisHp0:0Cl  397.0238 379.112 3,276.903 1, 252.211 2 g AR O
2 844 CyHpOy 4951291 449.1241,287.073 5, 263.073 8, 221.063 6, 179.0534 —
3 1497 CyHy0uN, 7312100 505.149 2, 323.093 5, 263.073 4, 221.063 3 —
4 1988 CpHy;0y  389.1036 372.095 7,227.052 8, 209.042 5, 139.037 8 LR
5 2110 CuHy01,  461.1603 315.104 1,297.093 9, 161.043 0, 135.042 9 FonnEmE B S AERE
6 2229 CigHpuOy 3751239 315.104 6, 213.073 8, 169.084 4, 151.074 1 TSR
7 2979  Ci5Hy00, 343.026 2 299.111 8, 284.085 8, 197.042 4, 182.019 2 T &HMR-4-0-0-L- R 2 PETEF
8 4121 CgHus0, 7852400 623.210 3,461.159 7, 161.021 9 BT
9 4591 CgHuOy,  799.2562 623.210 9, 605.198 7, 461.160 3, 315.103 9 FEH B L ETE ALIA2
10  50.22 CyxHy0Oys  623.1895 461.160 1, 315.104 0, 179.032 1, 161.021 8 EETOHE T
11 5220 CuHs0:5  623.1898 461.160 2, 315.104 0, 251.052 4, 179.032 2, 161.021 8 SFEEIEHELF
12 54.60 CgHgO55  637.2048 491.149 2, 475.177 3, 461.459 9, 443.149 7 FEHBEOR T DIAART A
13 57.13 CpHz0;,  523.1572 508.152 8, 361.123 8, 343.113 8, 299.088 7, 193.047 6  6-O-Fil Bk /1 B HitF
14 59.89 CyHuOys  651.2205 505.163 0, 475.175 5, 193.047 7 T
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