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Analysis of Quality Uniformity of Hengzhi Kechuan Capsules Based on HPLC-DAD-CAD
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[Abstract] Objective: To establish the fingerprints of 15 batches of Hengzhi Kechuan capsules, to quantitatively analyze
10 index components, and to evaluate the quality uniformity of samples from different batches. Methods: The fingerprints and
quantitative analysis of Hengzhi Kechuan capsules were established by a combination method of high performance liquid
chromatography coupled with diode array detector and charged aerosol detector (HPLC-DAD-CAD) , adenosine, guanosine,
vanillic acid, safflomin A, agarotetrol, naringin, hesperidin, militarine, ginsenoside Rb,, and glycyrrhizic acid were selected as

quality attribute indexes. A total of 15 batches of Hengzhi Kechuan capsules from 2022 to 2024 (3 boxes per batch) were
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qualitatively and quantitatively analyzed, and the quality uniformity level of the manufacturers was characterized by parameters of
intra-batch consistency(P,) and inter-batch consistency(P,). The homogeneity and difference of quality attribute indexes of samples
from different years were analyzed by heatmap clustering analysis. Results: HPLC fingerprints and quantitative method of Hengzhi
Kechuan capsules were established, and the methods could be used for qualitative and quantitative analysis of this preparation,
which was found to be stable and reliable by method validation. The similarity of fingerprints of 15 batches of samples was 0.887-
0.975, a total of 13 common peaks were calibrated, and 10 common peaks were designated, all of which were quality attribute
index components. The results of quantitative analysis showed that the contents of the above 10 ingredients in the samples were
0.038-0.078, 0.115-0.251, 0.007-0.018, 0.291-0.673, 0.122-0.257, 0.887-1.905, 1.841-3.364, 1.412-2.450, 2.207-3.112, 0.650-
1.161, respectively. And the contents of ginsenoside Rb, and glycyrrhizic acid met the limit requirements in the 2020 edition of
Chinese Pharmacopoeia. For the samples from 15 batches, the P, values of the 10 index components were all <10%, indicating
good intra-batch homogeneity, and the P, values ranged from 33.86% to 92.97%, suggesting that the inter-batch homogeneity was
poor. Heatmap clustering analysis showed that the samples from different years were clustered into separate categories, and
adenosine, guanosine, safflomin A, naringin, hesperidin and agarotetrol were the main differential components. Conclusion: The
intra-annual quality uniformity of Hengzhi Kechuan capsules is good and the inter-annual quality uniformity is insufficient, which
may be related to the quality difference of Pinellinae Rhizoma Praeparatum, Carthami Flos, Citri Sarcodactylis Fructus, Citri
Reticulatae Pericarpium, Aquilariae Lignum Resinatum, Citri Fructus, etc. In this study, the fingerprint and multi-indicator
determination method of Hengzhi Kechuan capsules was established, which can be used for more accurate and efficient quality
control and standardization enhancement.

[Keywords] Hengzhi Kechuan capsules; high performance liquid chromatography (HPLC) ; diode array detector(DAD) ;
charged aerosol detector(CAD) ; quality uniformity; fingerprint
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Table 1 Investigation on linear relationship of 10 index components in Hengzhi Kechuan capsules
%ix By r Ak /mg- L LOD/mg-L" LOQ/mg-L"
BT Y=10.297X+5.673 8 1.000 0 1.6~50.0 0.07 0.22
515 Y=9.362 8X+1.0024  0.999 9 1.6~50.0 0.12 0.38
T R Y=13.106X+0.320 6 0.999 5 0.2~6.3 0.01 0.03
PLAT I Y=3.908 3X+0.1572  0.999 0 1.6~50.0 0.49 1.60
PRI FEA Y=9.483 6X+2.1344  0.999 3 0.8~25.0 0.50 0.18
il e Y=2.478X+0.658 1 1.000 0 1.6~100.0 0.05 0.15
A Y=0.527 7X+0.8413  0.999 6 1.6~200.0 0.15 0.47
1,4-[4-CRHEE D) R 2R ] -2-5 TR R AR Y=0.392 9X+2.8779  0.999 2 19.5~312.5 0.21 0.68
ANZ B A7 Rb, Y=0.724 2X+0.9009  0.999 9 1.6~400.0 0.63 0.20
R Y=0.478 1X+0.9615  0.999 4 1.6~200.0 0.61 0.20

252 RESNVINGE  FE2.200 F 5k RES 17 2.3
WUR 5 ¥R, I35 10 RS il TR B e B, 45 R
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B ]-2-5 THSE R NS B R, H BRI
7 20 B 9~ 0.038~0.078., 0.115~0.251, 0.007~

0.018.0.291~0.673.0.122~0.257.0.887~1.905.1.841~
3364, 1.412~2.450. 2.207~3.112, 0.650~1.161 mg-g'.
gER B R, NS IR R, HE RS E 25 8 )
2020 4F X 2 il 551 7 PR S 25K, 15 b AR il 0z g i 2
ME 2R N 8.696~11.586 mg- g, M & 245 & A8 Y
+10% Z N, 2255 8/h. k2,

K2 ISHREHRHRE 10MIERE S FHRESH (n=3)

Table 2 Average contents of 10 index components in 15 batches of Hengzhi Kechuan capsules (n=3) mg-g’
LK g3 sy 2 o3 o 4 535 o) 6 sy 7 o8 Wy W10 B
L1 0.061 0.137 0.018 0.439 0.124 0.847 1.505 2.829 1.538 2.742 10.240
L2 0.058 0.174 0.014 0.530 0.243 0.691 1.116 3.032 1.453 2.769 10.080
L3 0.042 0.170 0.015 0.368 0.249 0.701 0.896 2.602 1.428 2.224 8.696
L4 0.054 0.118 0.015 0.291 0.193 0.790 1.885 2.944 1.913 2.669 10.872
Ls 0.047 0.162 0.011 0.463 0.130 1.008 1.259 2.835 2.026 2.543 10.484
L6 0.055 0.139 0.010 0.364 0.138 0.952 1.732 3.322 2.049 2.571 11.332
L7 0.053 0.120 0.008 0.354 0.135 0.900 1.808 2.321 2.053 2.709 10.461
L8 0.041 0.166 0.010 0.434 0.249 0.922 0.968 3311 1.452 2.725 10.278
L9 0.040 0.152 0.011 0.342 0.231 0.924 1.834 2316 2.094 2.611 10.555
L10 0.057 0.132 0.007 0.352 0.158 0.858 1.567 2.050 2311 3.059 10.551
L11 0.048 0.142 0.010 0.537 0.156 1.017 1.037 2.844 2.400 2.594 10.785
L12 0.072 0.247 0.009 0.584 0.167 1.131 1.698 2.935 1.961 2.782 11.586
L13 0.077 0.241 0.012 0.670 0.160 1.156 1.458 2.399 2.350 3.056 11.579
L14 0.064 0.211 0.014 0.574 0.142 1.085 1.597 1.902 2.354 2.531 10.474
L15 0.062 0.206 0.014 0.572 0.142 1.088 1.615 2.007 2.294 2.509 10.509
¥fE 0.055 0.168 0.012 0.458 0.174 0.938 1.465 2.643 1.978 2.673 10.564

MY LR R 2. S A 3L R B 4 BRI LD A0 R A LY 5. UL DY B ALY 6. H R A 7 hl R L 8. A Y
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