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Abstract: Objective To establish an HPLC method for simultaneous determination of calycosin 7-O-p-D-glucopyranoside, formononetin,
neomangiferin, mangiferin, isomangiferin, 3'-hydroxy puerarin, puerarin, 3'-methoxy puerarin, scopoletin, and scopolin in Shiwei
Jiangtang Granules, and to analyze the data by chemometric methods. Methods The separation was carried out on SepaxBio Cis
column (250 mm <4.6 mm, 5 um). The mobile phase consisted of acetonitrile - 0.1% formic acid with gradient elution. The detection
wavelengths were set at 254 nm (for calycosin 7-O-f-D-glucopyranoside, formononetin, neomangiferin, mangiferin, isomangiferin, 3'-
hydroxy puerarin, puerarin, 3'-methoxy puerarin) and 346 nm (for scopoletin and scopolin). The column temperature was 30 <C, the
volume flow was 1.0 mL/min, and the injection volume was 10 pL. Cluster analysis, principal component analysis, partial least squares-
discriminant analysis method were used to evaluate the results of ten components. Results Calycosin 7-O-B-D-glucopyranoside,
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formononetin, neomangiferin, mangiferin, isomangiferin, 3'-hydroxy puerarin, puerarin, 3'-methoxy puerarin, scopoletin, and scopolin
had good linear relationships within the ranges of 1.97 — 98.50, 3.43 — 171.50, 12.35 — 617.50, 6.28 — 314.00, 0.56 — 28.00, 3.99
— 199.50, 15.46 — 773.00, 3.05 — 152.50, 0.43 — 21.50, and 0.77 — 38.50 pg/mL. The average recoveries were 98.54%, 99.63%,
100.09%, 98.94%, 97.11%, 99.72%, 100.06%, 98.71%, 96.97%, and 97.84% with RSD values of 1.02%, 0.84%, 0.70%, 1.26%, 1.36%,
0.69%, 0.88%, 1.42%, 1.58%, and 1.79%, respectively. The classification results of partial least squares-discriminant analysis were
basically consistent with those of cluster analysis. Formononetin (VIP = 1.575), scopolin (VIP = 1.516), calycosin 7-O-B-D-
glucopyranoside (VIP=1.223) and puerarin (VIP=1.095) may be the main potential marker affecting the quality of Shiwei Jiangtang
Granules. Conclusion The established HPLC method is convenient and accurate, which can be used for multi-index quality control
for Shiwei Jiangtang Granules.

Key words: Shiwei Jiangtang Granules; calycosin 7-O-B-D-glucopyranoside; formononetin; neomangiferin; HPLC; cluster analysis;

partial least squares discriminant analysis
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Fig. 1 HPLC chromatograms of mixed reference substances (A), Shiwei Jiangtang Granules (B), negative sample without

Astragali Radix (C), negative sample without Anemarrhenae Rhizoma (D) , negative sample without Puerariae Lobatae
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Table 1 Linearity and range of 10 reference substances

WY BV SR r 2R MG/ (ug-mL ™)
B e B A B A=1.14X10° C—1 400 0.999 1 1.97~98.50
TRIE R A=1.96X10% C—957 0.999 3 3.43~171.50
e SE A=1.86X10° C—598 0.999 5 12.35~617.50
TR A=2.36X10° C+419 0.999 3 6.28~314.00
TR A=1.05X10°C—1134 0.999 4 0.56~28.00
3-RHEER R A=2.07 X108 C+239 0.999 1 3.99~199.50
R E A=1.67X10°C+1 330 0.9995 15.46~773.00
I-FHEAEERE A=1.43X10% C—830 0.999 2 3.05~152.50
REFHR A=6.57X10° C+636 0.999 3 0.43~21.50
REEH A=09.00%105 C—1 050 0.999 4 0.77~38.50
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Table 2 Determination of calycosin 7-O-g-D-glucopyranoside, formononetin, neomangiferin, mangiferin, isomangiferin, 3'-

hydroxy puerarin, puerarin, 3'-methoxy puerarin, scopoletin, and scopolin in Shiwei Jiangtang Granules (n=3)

Jii &4 H(mg-g )

.\ o T
e %%;;?jf TRER B RE URE ROURE GREEMRER AR SHHEEERER ARER AREH
S1 0.279 0.532 1.743 0.895 0.082 0.617 2.319 0.451 0.047 0.119
S2 0.335 0.565 2.027 0.991 0.075 0.582 2.135 0.489 0.053 0.137
S3 0.278 0.705 1.652 0.866 0.078 0.481 2.369 0.537 0.063 0.135
S4 0.307 0.632 1.932 0.915 0.080 0.549 2.288 0.500 0.060 0.146
S5 0.281 0.497 1.838 0.940 0.073 0.514 2.196 0.374 0.052 0.108
S6 0.299 0.741 1.463 0.808 0.076 0.446 2427 0.589 0.070 0.133
S7 0.292 0.412 0.942 0.761 0.070 0.353 1.906 0.411 0.076 0.085
S8 0.272 0.339 0.907 0.711 0.067 0.324 1.846 0.423 0.078 0.092
S9 0.266 0.374 0.808 0.738 0.065 0.370 1.808 0.393 0.068 0.070
S10 0.253 0.953 2.597 1.216 0.108 0.730 2.916 0.719 0.039 0.100
S11 0.236 0.991 2811 1.192 0.111 0.867 3.031 0.697 0.043 0.115
S12 0.227 0.851 2.904 1.166 0.106 0.798 2.853 0.647 0.038 0.076
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Fig. 2 Dendrogram for CA for Shiwei Jiangtang Granules
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Table 3 Principal component analysis of variance in Shiwei Jiangtang Granules

N, MG A RIUHT 3775 A
FEAE TETREIS  BRTETHERE e RHEE TETERE% BT ZETRE%
1 7.544 75.444 75.444 7.544 75.444 75.444
2 1.555 15.550 90.994 1.555 15.550 90.994
3 0.590 5.896 96.890
4 0.171 1.715 98.605
5 0.050 0.502 99.106
6 0.038 0.383 99.489
7 0.020 0.198 99.687
8 0.018 0.176 99.863
9 0.011 0.113 99.977
10 0.002 0.023 100.000
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F 4 HEREEREFAIG 10 AR ST BIAK 5T 25 P
Table 4 Composition matrix of 10 ingredients in Shiwei
Jiangtang Granules

s NP
1 2
6 5 S v T A Y -0.592 0.743
TR 0.940 0.155
TR 0.962 0.137
TR 0.965 0.032
TR 0.984 -0.107
3-FRILER R 0.966 0.045
R 0.980 0.057
F-HAEBEERER 0.896 0.066
REER —0.886 -0.014
REEH 0.067 0.969
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Fig. 3 Score plot of PCA for Shiwei Jiangtang Granules
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Fig. 4 Score plot of PLS-DA of Shiwei Jiangtang Granules
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Fig. 6 VIP values of samples of Shiwei Jiangtang Granules
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