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[ Abstract | Objective: To study the degradation of salvianolate lyophilized injection ( SLI) and establish
a stability-indicating analysis method. Method: UPLC-Q-TOF-MS/MS was used to conduct a qualitative study on
the main components of SLI, and a stability-indicating analysis method was established for simultaneous
determination of the original components of SLI and its degradation products. The stability of SLI were
systematically assessed under physicochemical conditions of high temperature, oxidation, metal ions. Result:
Totally 13 main active ingredients in SLI were identified, and a semi-quantitative analysis was performed. Under
the conditions of high temperature, oxidation, light, trivalent ion and divalent ion, 6, 4, 3, 4 and 1 new
degradation products were added respectively. The established stability-indicating analysis method can

simultaneously determine the degradation products of the main components and their active components in SLI, with
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a good separation effect. Conclusion; According to the degradation mechanism of the main ingredients in SLI,
macromolecular polyphenol acid compounds are degraded into small molecular compounds, such as tanshinol and
protocatechu aldehyde by a series of reactions, like benzofuran open-loop, hydrolysis of ester bond and removal of

DSS. The stability-indicating analysis method can be used for the stability quality control of traditional Chinese

medicine Salvianolate Lyophilized Injection (SLI).
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Fig.1 UPLC chromatogram of salvianolate lyophilized injection

under degradation conditions
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Fig.2 Chromatogram of salvianolate lyophilized injection
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Table 1 Compounds identified in salvianolate lyophilized injection
No. F m/z S F 5 MS/MS Ay
/min
1 1.87  197.0454  CyH Oy 0.5 179.033 7/135.044 1 FHE R A
2 3,19 137.0238  C,Hg0, 0 119. 027 5/108. 020 9 JE L2
3 4.68 179.0345  CyHg 0, 0 179. 026 4/135. 045 2 Wi R PR
4 10.47 537.1030  CyHp,O0,, -0.6  537.101 5/493. 112 0/339. 051 0/295. 060 8 FH e 1
5 10.66 417.0820  CypH; Oy, -0.7  417.0823/373.0905/197. 0453/175. 0392 FHEz DI
6 11.07 717.1472  C3H3;0, 0.6  717.143 5/519. 093 1/493. 114 5/321.034 5 FHi g B
7 11.20 359.076 3 CgH,Og —1.1 359.080 9/197.044 3/161.023 4 1% 7 R
8 11.44 537.1030 C,H,0, -0.6 493. 114 4/295.060 2/197. 046 1 TR
9 11.87 717.146 5  C3H3;0 -0.1  717.132 1/519.095 6/321. 045 3 FHy Rz B
10 12.17  717.1439  C3H30,6 -2.2  717.132 1/519.092 2/321.041 5 FHE R B/E S ph {40
11 12.31  717.1453  CyuHy 0,6 -0.4  717.145 6/519.093 0/321. 040 0 FrEsEz L0
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Fig.3 Base peak chromatogramof salvianolate lyophilized injection

X1

under high temperature conditions
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Fig.4 Base peak chromatogramof salvianolate lyophilized injection

under oxidative conditions
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Fig.6 Base peak chromatogramof salvianolate lyophilized injection
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Table 2 Compounds identified of degradation products in salvianolate lyophilized injection under various conditions

No.  Iy/min m/z R 5 MS/MS WG fite 7= )
I 2.28 153.018 9 C,H;0, -2.0 - JFILZE R
1 4.38 539.083 0 Cy,H,, 0, 0.6  539.082 1/341.027 7/297.043 2 FHEREZ S B T
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Table 3  Total degradation products in salvianolate lyophilized

injection under various conditions
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