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Quality evaluation method for Danshen Injection based on sectionalized 'H-
NMR fingerprint spectral similarity
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Abstract: Objective To establish a quality consistency evaluation method for Danshen Injection (F}ZVEHf#X) based on the
similarity of sectionalized '"H-NMR fingerprint. Methods The 'H-NMR spectra of 81 batches of Danshen Injection were obtained.
According to the distribution of various metabolite signals, the spectra were sectionalized into three regions, which were the amino
acid region, sugar region, and phenolic acid region, respectively. Then, cosine similarities and standardized Euclidean distances of
each region for each spectrum were calculated respectively as the consistency evaluation indexes for Danshen Injection. In addition,
the evaluation method results aforementioned was compared with the similarity calculation results based on the full 'H-NMR spectra.
Results The results showed that certain fluctuations did exist in the composition of amino acids, carbohydrates, and phenolic acids
among different batches of Danshen Injection. Among them, the differences in amino acids and carbohydrates between batches were
bigger than those in phenolic acids. At the same time, the Euclidean distance was a more sensitive index to the metabolite
fluctuations than cosine similarity. In addition, similarity analysis based on the full 'H-NMR spectrum was significantly affected by
the sugar region, and so its ability to distinguish differences in phenolic acids and amino acids was weak. Conclusion Similarities
based on sectionalized "H-NMR spectra can identify the fluctuations of different types of metabolites better. The method proposed in

this study is more appropriate for quality control of Danshen Injection than that based on full-spectrum, which will help to provide

ks BHA: 2022-03-25

HESWB: WX “ERHZ a7 B E KL (20182X09201011-002)

TEEEN: B 95 (1993—), L, Wid)E, Wl Zid fE 4. E-mail: z fang@zju.cdu.cn

SBISIEE: Big, WA S0, WEHIZ5S R RS HITIT. Tel: (0571)88208428 E-mail: quhb@zju.edu.cn



FED 20226F 98 $53% B 178 Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17

* 5313«

reference ideas for further improving the quality control level of traditional Chinese medicine preparations.

Key words: proton nuclear magnetic resonance (‘H-NMR); Danshen Injection; quality control; quality consistency; similarity
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salvianolic acid A
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Fig. 5 OPLS-DA model of two types of Danshen Injections
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