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Identification of in Vitro and in vivo Chemical Constituents of Ruyi Zhenbaowan Based on
UHPLC-Q Exactive Orbitrap HRMS

CHEN Kedian*, MA Zhaochen', CAI Bingbing", LIU Ying', LIU Yudong', LI Tao', XU Mingzhu',
WANG Haiping®, LIN Na*, ZHANG Yangiong"
(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700,
China; 2. Arura Tibetan Medicine Co. Ltd. , Xining 810003, China)

[Abstract] Objective: To identify the chemical constituents of Ruyi Zhenbaowan in vitro and in vivo.
Method: The chemical constituents of Ruyi Zhenbaowan were identified based on UHPLC-Q Exactive Orbitrap
HRMS. A total of 12 male SD rats were randomized into two groups: control (pure water) and Ruyi
Zhenbaowan (1.8 g-kg™*). The rats were administrated with the suspension of Ruyi Zhenbaowan or pure water by
gavage. After 1.5 h, the plasma and cerebrospinal fluid were collected. Chromatographic separation was
performed on a Waters ACQUITY UPLC BEH C,, column (2.1 mm x 150 mm, 1.7 wm) with a mixture of 0.1%
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formic acid aqueous solution (A) and acetonitrile (B) as the mobile phase. Gradient elution was carried out
according to the procedure of 0~15 min, 97%~80%A ; 15~30 min ,80%~60%A ; 30~40 min, 60%~30%A ; 40~45
min, 30%~5%A. The ion source was electrospray ionization, and scan range was m/z 100-1 500. The prototype
components and the components in the plasma and cerebrospinal fluid were analyzed qualitatively by scanning in
positive and negative ion modes and identified by comparison with the data in published literature and the
information of standard substances. Result: A total of 126 chemical constituents were identified from the 80%
methanol solution of Ruyi Zhenbaowan, and 14 and 7 prototype constituents were detected in the plasma and the
cerebrospinal fluid, respectively. In addition, the fragmentation rules of apigenin, apigenin-7-O-glucuronide,
galangin, liquiritin, piperine, glycyrrhizic acid, eugenol, gallic acid, and cholic acid were deduced.
Conclusion: This study achieved rapid multicomponent characterization and identification of Ruyi Zhenbaowan
in vitro and in vivo, providing theoretical support for exploring active substances and performing quality control.l.
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x®1 mMERFEHANMASH UHPLC-Q Exactive Orbitrap HRMS 4 #7
Table 1 Identification of chemical components containing Ruyi Zhenbaowan in plasma by UHPLC-Q Exactive Orbitrap HRMS

m/z m/z
No. % T E TR . s lppm R BT JR T
g FE O met gawg o O
1 EBETR C,HO, [M-H]™ 169.0131  169.0122 532  124.0370 A HLIR
2 MELRR C,H,;0, [M+H]* 1650546  165.0543 1.82  147.0441.119.049 4 IS e
3 VYR AR C,H,NO, [M+H]" 166.0863  166.0863 0.00 149.059 7.,131.049 2,120.081 0. ‘¥
107.049 5
4 HEA C,H,,0, [M-H]" 4171191 4171196 120 135.0453.119.0503 EEES
5  T#&EMm C,H,0, [M+H]" 165.0910  165.090 6 2.42 137.059 7.124.052 0.109.028 8. [}
105.070 2
6  HIAR C,H,0, [M-H]"™ 299.0561  299.0565  1.34  284.068 6.255.0652,107.049 7 EES
7 FRE-T-O-MIA IR C,H,0, [M-H]™ 4450776 4450771 112  269.0459.175.024 9 EVES
8  JrRE C,H,,0s  [M+H]* 271.0601  271.0609 295 153.069 7 By B
9 mERER CiHiOs  [M+H]™  271.0601  271.060 2 0.39  197.059 8.153.069 9 EVES
10 MR C,oH;,0, [M-H]™ 8213965 8213992 228  351.0576.193.0355 [IES
11 R C,HoOs  [M-H]™  407.2803  407.2809  1.47 389.271 0.371.259 8.363.291 0. 7 HLAZ
361.274 9. 353.249 2, 351.230 6.
343.264 8. 341.248 8, 327.270 4,
325.254 2, 323.237 4, 289.217 7.
251.202 2
12 W C,H,NO, [M+H]" 286.1438 2861434  1.40  201.0545.173.059 8,135.044 0 X710
18 BER T =ImURNE C,H,NO, [M+HI]"  340.1907  340.190 8 0.29 255.102 1,227.107 5.179.130 4. E¥Hi
161.059 6,131.049 2
14 EERET HEURNE C,H,NO, [M+H]" 3422064 3422064  0.00 161.0597.135.044 0 EX710

K2 WMBEEHNKAKESH UHPLC-Q Exactive Orbitrap HRMS 23 47
Table 2 Identification of chemical components containing Ruyi Zhenbaowan in brain by UHPLC-Q Exactive Orbitrap HRMS

m/z m/z
No. L% ¥R TFHRR e 8lppm AT G
S B S o I SRR
1 FEER C,H,0, [M-HI 173.045 5 173.056 9 6.59  155.046 3,129.067 1 A LR
2 XIEHEEEM]R CH,0, [M+H]* 165.054 6 165.054 3 1.82  147.0440.,119.049 3 ENE S
3 VYEURMEAL  CoH NO, [M+H]" 166.086 3 166.086 0 1.81 149.059 5. 131.049 1,120.081 0. “:¥0
107.049 4
4 WETKR  CHO, [M-H] 169.013 1 169.0130 059  125.0354 A HLIR
5 HHER CpHe,0,  [M-HI™ 821.396 5 821.398 2 2.07  351.057 3,193.035 6 (S
6 fHR C,H,05  [M-HI” 407.280 3 407.280 9 1.47 389.270 2, 371.259 9, 363290 7. AWM
361.274 9. 353.249 2. 351.202 1.
343.264 4. 341.249 3, 327.270 1.
325.254 0. 323.238 6. 289.217 9.
251.202 1
7 EARFEANEE CLH,L0, [M+H]" 233.153 6 233.154 9 5.58 215.143 1,187.148 1,177.091 0. 3k

173.959 0, 155.085 5., 151.075 3,
133.101 2.,105.070 2
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