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Qualitative and quantitative analysis of cyclovirobuxine D and
related substances by HPLC-CAD in the active pharmaceutical
ingredient of Huangyangning tablets
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Abstract: We have developed a new method using HPLC-CAD (charged aerosol detector) for the quantitative
analysis of cyclovirobuxine D and related substances in the API of Huangyangning tablets. The related substances
were further studied by HPLC-Q-Exactive coupled with hybrid quadrupole-orbitrap mass spectrometry. A HILIC
column of XBridge Amide (4.6 mmx250 mm, 5 pm) was used, and the mobile phase was composed of acetonitrile
and 100 mmol-L"' ammonium formate (85: 15), which was adjusted to pH 2.8 with formic acid. Isocratic mode
elution was adopted at a flow rate of 1.1 mL-min’. The column temperature was set at 30 °C. For CAD, the
temperature of atomization and gas pressure were respectively set at 35 °C and 62.2 psi. This method detected and
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quantified five related substances to cyclovirobuxine D. The results showed that the LOD and LOQ of cycloviro-

buxine D was 12.588 ng and 28.323 ng, respectively with an average recovery of 95.74% (RSD = 1.79%, n = 6).

The content of cyclovirobuxine D in 12 batches of API samples provided by three manufacturers was from 79.94%

to 88.49%, with an average value of 82.20%. The total content of the five related substances was from 15.99% to

22.15% with an average value of 20.10%, using an external standard method with cyclovirobuxine D as the reference

and according to the CAD uniform response to non-volatile substances. The newly developed HPLC-CAD method

has advantages in terms of the comprehensiveness of signals from Buxus alkaloids without UV absorption and with

high sensitivity to its trace-related substances; the method yields good separation between the components and is

compatible with mass spectrometry. It is applicable for the accurate quantitative analysis of main components and

related substances in the API of Huangyangning tablets.

Key words: HPLC-CAD; active pharmaceutical ingredient of Huangyangning tablet; cyclovirobuxine D;

related substance; qualitative and quantitative analysis; HPLC-Q-Exactive
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Figure 1 The HPLC-CAD chromatograms of API sample solu-

tion. S: Cyclovirobuxine D; 1-5: Related substances 1-5, respec-

tively

1.2 BEE F4E5HE DIEH B RSD H°4 1.09%
(n=6), RYIEHFEH L RIT
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Table 1 Results of recovery
Sample weight/mg Content/mg Added/mg Detected content/mg Recovery/% Mean recovery/% RSD/%
2.924 2.406 2.334 4.654 96.33
3.058 2.516 2.334 4.732 94.96
2.937 2.416 2.334 4.596 93.41
2.892 2.379 2.334 4.640 96.88 9374 179
2.814 2.315 2.334 4.606 98.17
3.057 2.515 2.334 4.725 94.68
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Figure 2 Total ion chromatogram (TIC) of cyclovirobuxine D

and its related substances extract in positive ion mode
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Table 2 Results of different batches of samples (n=4). "-" Not detected

Related substance/% Total related

Analyte Cyclovirobuxine D/%
1 3 4 5 substance/%
140801 81.56 532 2.80 12.41 1.13 - 21.66
140901 79.94 4.99 2.67 13.03 1.18 0.27 22.15
141101 82.28 5.81 1.80 8.52 1.45 0.05 17.63
20130819 80.62 5.53 2.77 11.13 1.03 0.17 20.63
20140917 80.75 6.07 3.10 10.45 0.82 - 20.44
20150826 81.33 7.13 3.76 9.97 0.70 - 21.56
20160912 81.71 7.26 3.78 9.73 0.73 - 21.51
20070501 85.69 4.98 2.13 8.87 1.70 - 17.68
20070503 88.49 5.97 1.92 7.52 0.58 - 15.99
20130401 81.43 5.93 3.04 11.23 1.72 0.23 22.14
20130402 80.09 5.85 2.96 10.68 1.54 0.23 21.27
2010YDO11 82.53 4.78 2.41 9.56 1.61 0.20 18.57
Mean 82.20 5.80 2.76 10.26 1.18 0.19 20.10
090101 (high-purity) 98.90 - - 0.24 0.40 0.23 0.87
Table 3 The structures and MS characteristics of the related substances
MS .
Peak Theoretical MS? Molecular
[1/2M+H]' Error/10
No. [M+H]" [M+H]" formula
[M+H]*
1 Cyclovirobuxine CP! 209.194 82 372.325 29, 330.278 53 C,,H,N,O
417.382 87 417.384 49 -3.881
2 Cyclobuxine D double bond 195.179 34 358.309 48, 290.248 11 C,H,,N,O
hydrogenation product™ 389.351 53 389.353 19 -4.263
3 Cyclobuxine D' 194.171 55 356.294 13,290.247 71 C,H,,N,O
387.335 88 387.337 54 -4.286
4 Cyclobuxine D double bond 195.179 55 372.325 29, 330.278 90 C,;H,N,O
hydrogenation product™ 389.351 78 389.353 19 -4.263
5  Cyclobuxamine H!"® 188.171 71 358.309 20, 316.263 09 C,,H,N,O
375.336 21 375.337 54 -3.543
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