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Determination and difference analysis of five components in Shuanghuanglian
Injection by UPLC wavelength switching method
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Abstract: Objective To establish a UPLC method for simultaneous determination of five components in Shuanghuanglian Injection
(injection, lyophilized powder and powder-injection) by switching wavelength, and 87 batches of samples were determined. The
differences of results among batches, enterprises and dosage forms were analyzed. Methods The sample were ultrasound-treated
with appropriate solvents, UPLC was used to simultaneously determine five components of chlorogenic acid, caffeic acid,
forsythiaside A, baicalin and forsythin. Waters HSS T3 C,;(100 mm x 2.1 mm, 1.7 pm) column was used for gradient elution with
acetonitrile-0.1% phosphoric acid as mobile phase at a flow rate of 0.3 mL-min™'. The detection wavelength of chlorogenic acid,
caffeic acid and forsythiaside A was 324 nm, baicalin was 276 nm, forsythin was 228 nm. Conduct methodological studies on

specificity, linear relationship, precision, repeatability, accuracy, and stability was carry on. Three batches of samples were tested
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according to the established method and the current quality standard measurement method, and the test results of the two methods
were compared. 87 batches of samples were determined. The established method was used to determine 87 batches of samples. Draw
a frequency distribution histogram or box chart of the results of each measurement index, and analyze the content differences of
various components among different enterprises and batches of injection. The average content distribution of five components and
the total amount of chlorogenic acid and caffeic acid was plotted using a radar chart, and the difference in results between different
dosage forms was analyzed. The results of 87 batches of samples were analyzed by principal component analysis using minitab
software. Results The establishment of UPLC wavelength switching method meets the requirements through methodological
investigation. Compared with the current quality standard measurement method, the established method has no difference in
detection results. The sample numbers of the two injection production enterprises were similar, and there was no difference in the
mean value and dispersion degree of the total amount of chlorogenic acid and caffeic acid, but there were differences in the
proportion of components between different enterprises. The mean values of baicalin, forsythrin, and forsythrin A content were
consistent, and the degree of dispersion was consistent. There was no significant difference between different manufacturers and
different batches. The radar chart results show that the freeze-dried agent and powder injection process are completely consistent
except for the drying method, with the total amount of chlorogenic acid, caffeic acid, and baicalin content ratio falling points almost
coincident. The content of forsythrin and forsythrin A2 in powder injection was nearly twice as high as that in freeze-dried
formulation, and there was significant difference between batches. Longitudinal comparison of the three dosage forms showed that
except for the similar content of phillyrin, the content of other components varied significantly. The results of principal component
analysis showed that three different dosage forms were clearly distinguished, and the more dosage forms controlled by current
quality standards, the more concentrated the samples. Conclusion The method established in this study is accurate and reliable, and
provides a basis for the unification of standards and the rationality of drug quality standards on the basis of multi-sample
determination.

Key words: Shuanghuanglian Injection; Shuanghuanglian Injection (freeze-dried); Shuanghuanglian Powder Injection; UPLC;
consistency; assay; chlorogenic acid; caffeic acid; forsythiaside A; baicalin; forsythin
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Table 1 Results of linear regression of the investigated compounds
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Table 3 Results of different methods for components
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Table 5 Statistical table of results of lyophilized powder and powder-injection

Vol. 46 No. 4 April 2023

Flpi] % n e/ ME/(mg D wKRAE/(mg D BME/ (mg ™ RSD/%
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