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Abstract: The study aims to establish HPLC fingerprint and multi-index content determination method of
Guanxin Qiwei tablets and provide scientific basis for its quality control. The fingerprints of 18 batches of Guanxin
Qiwei tablets were established by Shim-pack GGIST HP C,; chromatographic column, and analyzed comprehen-
sively in combination with the Similarity Evaluation System of TCM Chromatographic Fingerprint (2012 edition).
Cluster analysis (CA), principal component analysis (PCA) and orthogonal partial least squares discriminant analysis
(OPLS-DA) were used for stoichiometric study. HPLC-MS/MS method was established for simultaneous determi-
nation of 9 components. A total of 22 common peaks were identified in 18 batches of Guanxin Qiwei tablets
fingerprint, and the similarity was 0.952-0.998, 9 common peaks were identified. They were No. 1 gallic acid,
No. 3 protocatechuic acid, No. 8 ellagic acid, No. 9 salvianolic acid B, No. 12 luteolin, No. 13 apigenin, No. 19
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dehydrodiisoeugenol, No. 20 cryptotanshinone and No. 21 tanshinone IIA. CA and PCA analysis grouped 18 batches

of Guanxin Qiwei tablets into 3 categories: S1 -S4 (manufacturer A) was grouped into one category, S5— S8

(manufacturer B) was grouped into one category, and S9 —S18 (manufacturer C and D) was grouped into one

category. Under OPLS-DA analysis mode, 14 quality differentiators were selected with the variable important

projection (VIP) greater than 1 as the standard, and all of them had significant differences. The linear relationship

of the 9 components was good in their respective ranges, and the linear correlation coefficient » was greater than or

equal to 0.099 9. Precision RSDS were all lower than 3.00%. The stability and repeatability were good, RSD lower
than 5.00%; The average recoveries were 96.58%-106.28%, RSD was 2.68%-6.45%. This method is efficient and

stable, and can be used for quality control of Guanxin Qiwei tablets.
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quality control
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Figure 1 Fingerprints of 18 batches of Guanxin Qiwei tablets (A) and comparison of reference mother liquor with sample S1 chromato-

gram (B). 1: Gallic acid; 3: Protocatechuic acid; 8: Ellagic acid; 9: Salvianolic acid B; 12: Luteolin; 13: Apigenin; 19: Dehydrodiisoeugenol;
20: Cryptotanshinone; 21: TanshinonellA; 2, 4, 5, 6, 7, 10, 11, 14, 15, 16, 17, 18, 19, 22: Other common peaks
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Figure 2 Cluster heat map analysis of 18 batches of Guanxin
Qiwei tablets. Group A: Manufacturer A; Group B: Manufacturer

B; Group C: Manufacturer C; Group D: Manufacturer D
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Figure 3 PCA score of 18 batches of Guanxin Qiweli tablets. A:
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facturer D
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Figure 4 OPLS-DA score plot for 18 batches of Guanxin Qiwei
tablets (A), OPLS-DA permutation test diagram (B) and VIP plot
for 22 total peaks from18 batches of Guanxin Qiwei tablet (C)
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Figure 5 Analysis of variance of quality differentials. A: Salvianolic acid B; B: Tanshinone IIA; C: Peak 16; D: Gallic acid; E: Peak 15; F:
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Figure 6 Extraction ion flow chromatogram of each component in MRM mode. A: Reference solution; B: Sample solution; C: Blank

solution; 1: Gallic acid; 2: Protocatechuic acid; 3: Ellagic acid; 4: Salvianolic acid B; 5: Luteolin; 6: Apigenin; 7: Dehydrodiisoeugenol; 8:

Cryptotanshinone; 9: Tanshinone IIA
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Table 1 Results of linear relationship study on 9 components of Guanxin Qiwei tablets
Compound Equation r Range/ng-mL"' LOQ/ng-mL" LOD/ng-mL"

Gallic acid Y=4.961x10*X + 4.036x10’ 0.999 4 8.025-80.25 0.095 0.031
Protocatechuic acid Y=9.467x10°X + 1.332x10° 0.999 2 97.6-976 0.275 0.091
Ellagic acid Y =6.520x10°X + 1.640x10° 0.999 0 13.992-139.92 0.275 0.091
Salvianolic acid B Y =2.407x10°X + 7.346x10° 0.999 1 688.5-6 885 0.870 0.287
Luteolin Y =3.989x10°X + 4.212x10* 0.999 3 187.32-1873.2 0.193 0.064
Apigenin Y=6.575x10°X +2.101x10’ 0.999 6 25.912-259.12 0.452 0.149
Dehydrodiisoeugenol Y=5.615x10°X+ 1.801x10° 0.999 4 39.0-390 0.029 0.010
Cryptotanshinone Y=3.737x10*X + 1.336x10’ 0.999 7 187.32-1873.2 0.082 0.027
Tanshinone [TA Y=3.011x10°X + 1.426x10’ 0.999 4 146.4-1 464 0.394 0.130

Table 2 Determination of 9 components in 18 batches of Guanxin Qiwei tablets (ug-g")

Sample Gal?lc Protocat-echmc Ellag]c Sa]\n‘anollc Luteolin  Apigenin Dehydrodiisoeugenol — Cryptotanshinone  Tanshinone ITA

No. acid acid acid acid B
S1 2.941 28.534 4.007 412.402 6.175 3.217 15.701 166.060 139.349
S2 2.967 34.382 3.955 417.903 5.743 3.064 11.265 169.940 142.438
S3 2.939 34.139 4.014 404.292 6.234 3.276 12.927 135.251 109.998
S4 3.230 15.405 3.970 412.994 6.458 3.135 11.367 162.645 117.271
S5 1.402 26.225 1.572 375.195 2.555 2.812 33.035 130.917 97.961
S6 1.459 17.371 1.494 374.257 2.863 2.942 36.943 140.704 99.027
S7 2.348 15.980 1.598 434.682 2.255 3.194 36.885 140.442 99.065
S8 1.362 30.352 1.565 359.978 2.418 2.799 26.680 145.028 93.083
S9 3.050 30.606 2.331 634.100 12.962 15.721 16.951 177.191 142.933
S10 2.799 13.116 2.332 579.439 13.231 13.932 13.789 159.237 131.985
S11 2.687 18.185 1.943 447.025 4.985 16.332 9.694 124.166 120.006
S12 2.655 29.319 2.569 559.121 9.448 14.513 12.962 171.727 140.115
S13 2.401 27.135 3.084 615.211 7.737 2.927 8.834 163.741 130.090
S14 2.361 26.027 4.038 549.642 7.162 2.813 9.775 165.463 128.718
S15 2.721 26.732 3.064 597.875 5.147 2.728 8.577 163.615 129.986
S16 1.800 14.875 2.949 612.730 6.981 9.492 5.909 111.250 112.538
S17 1.708 29.802 2.343 574.082 7.081 8.451 7.070 116.509 110.449
S18 2.003 32.172 3.043 603.768 6.991 8.426 6.315 113.972 101.227
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