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LC-MS Analysis on Material Basis of Famous Classical Formula Xuefu Zhuyutang

ZHONG Shujing, LIU Zhaoyue, WANG Mengge, MIAO Lan, REN Changying, SUN Minggian’, LIN Li’
(Institute of Basic Medical Sciences of Xiyuan Hospital, China Academy of Chinese Medical Sciences ,
Beijing 100091, China)

[Abstract] Objective; To systematically identify the chemical constituents of Xuefu Zhuyutang( XFZY ) and quantitatively
determine its main components, aiming to elucidate its pharmacodynamic material basis and provide a scientific foundation for
improving its quality control standards. Methods: Ultra-performance liquid chromatography-quadrupole-time-of-flight mass
spectrometry (UPLC-Q-TOF-MS/MS) was employed for qualitative analysis of XFZY, and the identification of compounds was
accomplished by comparing their retention times, secondary MS fragment ion information, 52 reference standards and relevant
databases, followed by attribution of their herbal sources. A total of 22 representative compounds were screened out, and UPLC-
quadrupole-linear ion trap mass spectrometry (UPLC-Q-TRAP-MS/MS) was applied for quantitative analysis of the compounds in
the formula. Results: A total of 77 compounds were identified in XFZY, including 31 flavonoids mainly derived from Aurantii

Fructus, Glycyrrhizae Radix et Rhizoma, Persicae Semen, Carthami Flos, Bupleuri Radix, Paconiae Radix Rubra and Achyranthis
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Bidentatae Radix, 24 terpenoids mainly derived from Platycodonis Radix, Glycyrrhizae Radix et Rhizoma, Paconiae Radix Rubra
and Rehmanniae Radix, 9 phenylpropanoids and their derivatives mainly derived from Chuanxiong Rhizoma, Angelicae Sinensis
Radix and Rehmanniae Radix, 4 phenolic acids mainly derived from Chuanxiong Rhizoma, Angelicae Sinensis Radix and Paeoniae
Radix Rubra, 3 saccharides mainly derived from Rehmanniae Radix and Achyranthis Bidentatae Radix, and 6 other compounds
mainly derived from Persicae Semen, Rehmanniae Radix and Angelicae Sinensis Radix. The results of quantitative analysis showed
that the contents of protocatechuic acid, hydroxypaeoniflorin, amygdalin, vanillic acid, paeoniflorin, liquiritin apioside,
liquiritin,  isoquercitrin, naringin, cosmosiin, hesperidin, neohesperidin, isoliquiritin, liquiritigenin, naringenin,
benzoylpaeoniflorin, hesperetin, isoliquiritigenin, formononetin, glycyrrhizic acid, nobiletin and ligustilide in XFZY were
determined to be 0.12, 1.57, 54.53, 0.29, 36.17, 4.29, 4.84, 0.09, 46.67, 0.04, 3.44, 31.95, 0.82, 0.10, 0.11, 0.43, 0.07,
0.03, 0.01, 8.24, 0.13, 1.81 mg-g'. Conclusion: The qualitative method established in this study enables rapid and sensitive
analysis of the chemical constituents in XFZY. Among the identified compounds, 52 are confirmed by reference standards, ensuring
the accuracy of identification. The quantitative analysis of 22 key components provides a reliable experimental basis for the
pharmacodynamic material basis research and quality control standard improvement of XFZY.

[Keywords] Xuefu Zhuyutang; ultra-performance liquid chromatography-quadrupole-time-of-flight mass spectrometry

(UPLC-Q-TOF-MS/MS) ; UPLC-quadrupole-linear ion trap mass spectrometry (UPLC-Q-TRAP-MS/MS) ; famous classical

formulas; traditional Chinese medicine; qualitative analysis; quantitative analysis
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