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Quality control of Yigong Granules by HPL.C multi-index component determination
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Abstract: Objective To establish a HPLC method for simultaneous determination of various active components in Yigong Granules.
Multivariate statistical analysis was used to evaluate the quality of Yigong Granules. Methods HPLC method was used to determine
contents of calycosin 7-O-B-D-glucopyranoside, ononin, 9,10-dimethoxy-pterocarpan-glucoside, 2'-dihydroxy-3',4'- dimethoxyisoflavan-7-O-
B-D-glucopyranoside, asperosaponin V1, dipsanoside A, dipsanoside B, and hederagenin in Yigong Granules. The quality of different
batches of Yigong Granules was comprehensively evaluated by cluster analysis, principal component analysis, and factor analysis.
Results  The average recoveries of calycosin 7-O-B-D-glucopyranoside, ononin, 9,10- dimethoxy-pterocarpan-glucoside, 2'-
dihydroxy-3',4'- dimethoxyisoflavan-7-O-B-D-glucopyranoside, asperosaponin VI, dipsanoside A, dipsanoside B, and hederagenin
were 99.75%, 98.41%, 98.22%, 96.90%, 100.08%, 97.81%, 97.20%, and 96.97% with the RSD values of 0.87%, 1.09%, 1.36%, 1.45%,
0.77%, 1.20%, 1.33%, and 1.15% (n=29). Ten batches of Yigong Granules were clustered into three categories through cluster analysis,
and samples S5, S6, and S7 were clustered into one category, samples S1, S2, S3, and S4 were clustered into one category, and samples
S8, S9, and S10 were clustered into one category. The first three principal component eigenvalues were 4.265, 1.611, and 1.052 through
principal component analysis, and the cumulative variance contribution rate was 86.602%. The comprehensive score of principal
component factor was consistent with the classification result of cluster analysis. Conclusion The established quality control method
for determination of active ingredients in Yigong Granules by HPLC combined with multivariate statistical analysis is convenient,
reproducible, accurate, and reliable, and can be used for comprehensive quality evaluation of Yigong Granules.
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Fig.1 HPLC chromatograms of mixed reference substance (A), Yigong Granules (B), negative sample without Astragali Radix

(C), negative sample without Dipsaci Radix (D), negative sample without Patrininae Herba (E)
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Table 1 Regression equations, correlation coefficients, and linear ranges of eight constituents

WEw EVEpyE r LRk /(ng-mL )
B 5 S e T T A Y Y=2.135 9X 106 X —826.1 0.999 5 4.78~119.50
TR Y=1.485 2 106X+ 395.6 0.999 9 1.96~49.00
R Y=1.231 7X 106 X+400.9 0.999 8 1.79~44.75
R Y=7.254 9X105X—274.5 0.999 6 0.67~16.75
1 B2 B VI Y=1.367 4108 X—1073.8 0.999 3 14.70~367.50
SWiiF A Y=1.509 6106 X+598.3 0.999 7 3.54~88.50
Wiif B Y=8.331 9X 105 X—645.0 0.999 4 1.26~31.50
fie-g L= Y=5.167 2X10° X—350.5 0.999 9 0.58~14.50
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Table 2 Results of calycosin 7-O-g-D-glucopyranoside, ononin, 9,10-dimethoxy-pterocarpan-glucoside, 2'-dihydroxy-3',4'-

dimethoxyisoflavan-7-O-B-D-glucopyranoside, asperosaponin VI, dipsanoside A, dipsanoside B, and hederagenin in

Yigong Granules (n=3)

BB (mg-g™)

G5 B WIEER HERE g B
T S A T B "
W ftr ftr VI i

S1 0.576 0.241 0.193 0.087 1.956 0.372 0.138 0.069
S2 0.479 0.256 0.236 0.082 2.029 0.367 0.106 0.058
sS3 0.555 0.248 0.232 0.102 1.931 0.38 0.125 0.071
sS4 0.677 0.272 0.216 0.073 1.903 0.295 0.121 0.056
S5 0.465 0.257 0.205 0.073 1.754 0.411 0.136 0.063
S6 0.483 0.223 0.173 0.069 1.855 0.376 0.117 0.057
S7 0.468 0.235 0.198 0.071 1.837 0.357 0.123 0.06
S8 0.607 0.276 0.223 0.107 2.344 0.429 0.133 0.074
s9 0.582 0.281 0.207 0.099 2.196 0.418 0.127 0.082
S10 0.592 0.289 0.209 0.111 2.308 0.42 0.134 0.071
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Fig. 2 Cluster analysis tree diagram of Yigong Granules
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Table 3 Data standardization of active components in Yigong Granules

. 1 — b
W A REWEE EREE RCERGE HERIRE ERer ST A SWEs RaRafs
S1 0.385 -0.781 -0.862 —0.025 -0.271 —0.263 1.212 0.337
S2 —0.968 -0.084 1.426 —0.335 0.087 —0.388 —2.020 —0.942
S3 0.092 —0.456 1.213 0.907 —0.393 —0.063 -0.101 0.570
S4 1.794 0.660 0.362 -0.894 -0.530 -2.193 -0.505 -1.174
S5 -1.163 -0.037 -0.223 -0.894 —-1.260 0.714 1.010 —0.360
S6 -0.912 -1.619 -1.926 -1.143 -0.765 -0.163 —-0.909 —1.058
S7 -1.121 —-1.060 -0.596 -1.019 -0.854 -0.639 -0.303 -0.709
S8 0.817 0.847 0.734 1.217 1.629 1.165 0.707 0.919
S9 0.469 1.079 -0.117 0.720 0.905 0.890 0.101 1.849
S10 0.608 1.451 -0.011 1.466 1.453 0.940 0.808 0.570
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Table4 Characteristic value and variance contribution rate

ERGr  RAEE 5 ZETTRER% R BT ZE TR %
1 4.265 53.315 53.315
2 1.611 20.132 73.447
3 1.052 13.155 86.602
4 0.483 6.034 92.636
5 0.334 4.171 96.807
6 0.176 2.202 99.009
7 0.044 0.547 99.556
8 0.036 0.444 100.000

®5 EMSETHERER

Table 5 Principal component factor load matrix table

(D% L
1 2 3
B e B A B 0.565 0.495 0.635
TR 0.819 0.344 0.090
WM E 0.405 0.668  —0.439
R 0.942 0012  -0.141
I B 2 VI 0.888 0.119 -0.119
ST A 0.652  —0.620  —0.390
Wi B 0.510 -0.559 0.511
R T 0.866 -0.300  —0.026
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Table 6 Principal component score coefficient matrix

1 2 3
BRI E AT 0132 0.307 0.604
ARG E 0.192 0.214 0.086
R 0.095 0.415 -0.417
R H I 0.221 0.008 -0.134
JI & 2 VI 0.208 0.074 -0.113
S A 0.153  -0.385 -0.370
M B 0.119 -0.347 0.486
it = 0.203  —0.186 -0.025

RT7T HEFRERDTNEESS
Table 7 Comprehensive score of principal component

analysis of Yigong Granules
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i F K] S
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S3 0.253 0.366 —0.607 0.148 5
S4 —0.544 2.034 1.764 0.405 4
S5 —0.485 -1.116 -0.115  -0.575 8
S6 -1.374 —0.917 —-0.002 -1.059 10
S7 —-1.089 —0.407 —-0.180  —-0.793 9
S8 1.397 0.002 —-0.197 0.831 1
S9 1.129 —0.323 —0.100 0.605 3
S10 1.340 —0.136 0.167 0.819 2
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