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Evaluation of Thermal Stability of Shengmai Yin Based on
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Abstract : The objective of this study was to establish a comprehensive fingerprint profile of Shengmai Yin and to evaluate
its thermal stability using a combination of chemical pattern recognition techniques. Optimal experimental conditions were
determined by comparing and analyzing chromatograms. The chromatographic column employed WondaSil C18(4.6 mmx
150 mm,5 pm) ,with a mobile phase consisting of 0.2% formic acid solution mixed with acetonitrile. Gradient elution
was employed, with a detection wavelength of 260 nm, a flow rate of 1.0 mI./min,and a column temperature of 30 C.
Data analysis software, including SPSS and SIMCA, was utilized for chemical pattern recognition analysis. The
construction of fingerprint spectra for 18 test solution samples facilitated the identification of 8 common peaks and 4 major
constituents , namely 5-hydroxymethylfurfural, codonoside, protocatechuic acid and schisandrin. The similarity of the
fingerprint spectra reached 0.828. The method is simple,stable and reproducible. The chemical constituents of Shengmai
Yin are preliminarily clarified , which can provide reference for the quality control and thermal stability of Shengmai Yin.
The findings revealed that as the temperature increased, the peak area decreased,indicating a decrease in the thermal
stability of Schisandrin A. It was observed that the thermal stability of Schisandrin A in Shengmai Yin varied among
different manufacturers. Conversely,the other components in Shengmai Yin exhibited good thermal stability.
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Fig. 1 Fingerprints of Shengmai Yin samples from 6 different manufacturers and formulas at three different temperatures
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Table 1 Similarity calculation of 18 samples of Shengmai Yin test solution

No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
S1 1 0.877 0.933 0.847 0.989 0.954 0.915 0.951 0.915 0.957
S2 0.877 1 0.781 0.979 0.846 0.709 0.748 0.957 0.748 0.974
S3 0.933 0.781 1 0.687 0.97 0.903 0.998 0.929 0.998 0.894
S4 0.847 0.979 0.687 1 0.797 0.679 0.648 0.898 0.648 0.939
S5 0.989 0.846 0.97 0.797 1 0.947 0.958 0.95 0.958 0.944
S6 0.954 0.709 0.903 0.679 0.947 1 0.895 0.835 0.895 0.836
S7 0.915 0.748 0.998 0.648 0.958 0.895 1 0.909 1 0.869
S8 0.951 0.957 0.929 0.898 0.95 0.835 0.909 1 0.909 0.993
S9 0.915 0.748 0.998 0.648 0.958 0.895 1 0.909 1 0.869
S10 0.957 0.974 0.894 0.939 0.944 0.836 0.869 0.993 0.869 1
S11 0.965 0.796 0.992 0.725 0.991 0.941 0.987 0.932 0.987 0.911
S12 0.946 0.725 0.98 0.651 0.971 0.965 0.979 0.884 0.979 0.859
S13 0.985 0.825 0.978 0.769 0.998 0.957 0.969 0.942 0.969 0.931
S14 0.957 0.935 0.95 0.87 0.962 0.856 0.934 0.998 0.934 0.986
S15 0.918 0.75 0.999 0.65 0.959 0.898 1 0.91 1 0.871
S16 0.943 0.985 0.864 0.958 0.924 0.81 0.837 0.986 0.837 0.998
S17 0.961 0.797 0.994 0.722 0.989 0.935 0.99 0.934 0.99 0.911
S18 0.957 0.723 0.962 0.668 0.977 0.98 0.958 0.872 0.958 0.858

R 0.982 0.888 0.975 0.828 0.992 0.919 0.961 0.979 0.961 0.968
No. S11 S12 S13 S14 S15 S16 S17 S18 R

S1 0.965 0.946 0.985 0.957 0.918 0.943 0.961 0.957 0.982

S2 0.796 0.725 0.825 0.935 0.75 0.985 0.797 0.723 0.888

S3 0.992 0.98 0.978 0.95 0.999 0.864 0.994 0.962 0.975

S4 0.725 0.651 0.769 0.87 0.65 0.958 0.722 0.668 0.828

S5 0.991 0.971 0.998 0.962 0.959 0.924 0.989 0.977 0.992

S6 0.941 0.965 0.957 0.856 0.898 0.81 0.935 0.98 0.919

S7 0.987 0.979 0.969 0.934 1 0.837 0.99 0.958 0.961

S8 0.932 0.884 0.942 0.998 0.91 0.986 0.934 0.872 0.979

S9 0.987 0.979 0.969 0.934 1 0.837 0.99 0.958 0.961
S10 0.911 0.859 0.931 0.986 0.871 0.998 0.911 0.858 0.968
S11 1 0.989 0.996 0.952 0.988 0.884 1 0.984 0.985
S12 0.989 1 0.983 0.911 0.98 0.827 0.988 0.993 0.958
S13 0.996 0.983 1 0.958 0.97 0.908 0.994 0.985 0.99
S14 0.952 0.911 0.958 1 0.935 0.974 0.954 0.897 0.988
S15 0.988 0.98 0.97 0.935 1 0.839 0.99 0.96 0.963
S16 0.884 0.827 0.908 0.974 0.839 1 0.884 0.829 0.951
S17 1 0.988 0.994 0.954 0.99 0.884 1 0.981 0.985
S18 0.984 0.993 0.985 0.897 0.96 0.829 0.981 1 0.953

R 0.985 0.958 0.99 0.988 0.963 0.951 0.985 0.953 1
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Table 2 Principal component analysis data
F RS R2X R?X(cum) FEAF(E 0? Q*(cum)
1 0.436 0.436 3.49 -0.445 -0.1
2 0.354 0.790 2.83 0.17 0.0873
3 0.168 0.958 1.34 0.641 0.672
4 0.0255 0.983 0.204 0.238 0.75
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