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Rapid discovery of antioxidants in Salvia miltiorrhiza by UPLC-DPPH-PDA-ESI-
TOF/MS online technique

ZHANG Min-min, CHENG Su-pan, ZHAO Zhi-guo, LIU Qian, LTU Wei, WANG Xiao, ZHAO Heng-qiang
Shandong Analysis and Test Center, Shandong Key Laboratory of Quality Control Technology of Traditional Chinese Medicine,
Qilu University of Technology (Shandong Academy of Sciences), Jinan 250014, China

Abstract: Objective To establish a method for rapid screening and identifying antioxidants in natural products by ultra high
performance liquid chromatography-(1,1-dipheny 1-2-trinitrophenylhydrazine)-photo diode array-electrospray-time-of-flight mass
spectrometry (UPLC-DPPH-PDA-ESI-TOF/MS) and apply it to the rapid discovery of antioxidants from Salvia miltiorrhiza extracts.
Methods The Waters ACQUITY UPLC system and a Waters ACQUITY UPLC HSS T3 column (100 mm X 3.0 mm, 1.8 um;
Waters Technologies, USA) were used to elute the sample at a low flow rate of 0.35 mL/min, which could achieve the rapid
separation of S. miltiorrhiza extracts. The elution was joined with DPPH solution (0.3 mL/min) and reacted in the PEEK coil, and
then flew into the detector. The anti-oxidation components in S. miltiorrhiza extracts were quickly screened by comparing the
chromatograms at 517 nm and 254 nm. Results The UPLC technology was adopted to realize the efficient separation of samples at
low volume flow rate, which avoided the baseline noise caused by high volume flow rate, significantly improved the resolution and
sensitivity of the online screening method, and reduced the solvent consumption. The results showed that 31 antioxidant active

compounds were screened from S. miltiorrhiza extracts, and 11 of them were identified by PAD-ESI-TOF/MS. Activity verification
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experiments showed that caffeic acid, salvianolic acid B, salvianolic acid A and danshensu had better antioxidant activity. The 1Cso

value of caffeic acid was 29.00 umol/L, which was significantly better than the positive control (vitamin C). Conclusion The

method is rapid and efficient, which provides methods and technical support for the rapid discovery of antioxidant components from

complex natural products.
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Table 1 Identification of antioxidant components in S. miltiorrhiza
g e R BT ViR UV/nm
2 PBEe CoH 1005 199.058 7 [M+H]*, 221.040 4 [M~+Na]* 197.0334[M—H]" 280
3 R @ CoHsOq4 181.047 7 [M+H]* 179.0257 [M—H]~ 242,323
4 JFERER CisHis0s  359.071 5 [M+H]* 357.0424 [M—H]" 238,328
10 JIMERHAR R  CyH2O012  539.110 0 [M+H]', 561.091 8 [M+Na]* 537.071 7 [M—H]~ 248,285
13 RIEE CisHis0s  361.086 0 [M+H]*, 383.064 0 [M+Na]* 359.0550 [M—H]~ 224,328
14 FHIARE G/A® C26H22010  341.059 6 [M+H]* 228,252,309
16 FHHER B? C36H30016  719.147 5 [M+H]* 717.1009 [M—H]~ 228, 285, 309
17  JFB W A/B/IC  CisHisOs  313.107 1 [M+H]*, 335.088 9 [M+Nal* 242,285
19 FHBER E C36H30016  719.147 7 [M+H]* 717.099 2 [M—H]~ 233,285, 309
20  FIBEEA/B/IC CisHisOs  313.106 4 [M+H]J, 335.088 4 [M+Na]* 311.066 5 [M—H]~ 271,328
26 FfIZE A/B/IC CisHisOs  313.143 0 [M+H] 252

a RN A O G xR SR TE
a means the compounds has been verified by standard
*2 ASPMENMRDFEMIIE
Table 2 Verification of antioxidant activity of compounds

screened from S. miltiorrhiza

e ICso/(umol-L1) TERRZ/%?
PR B 78.68 5.24
FHER A 128.28 4.28
VEEF 228.29 8.32
MR 29.00 69.86
$eHEFRC 52.29 51.70

S RONFE R TR DY 10 mg L' IR DPPH [FIEBR 3

2indicates DPPH clearance at a sample concentration of 10 mg-L"!
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