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Abstract: Objective To establish an HPLC method for simultaneous determination of B-ecdysterone, 25R-inokosterone, 25S-
inokosterone, plantamajoside, verbascoside, isoacteoside, calceolarioside B, and 2,3,5,4'-tetrahydroxystilbene-2-O-3-D-glucoside, and
to evaluate the comprehensive quality of Shenwu Yishen Tablets by chemometrics analysis. Methods The separation was carried out
on Sepax Bio-Cis column (250 mm x 4.6 mm, 5 um). The mobile phase consisted of acetonitrile - 0.1% formic acid with gradient
elution. The detection wavelengths were set at 250 nm for B-ecdysterone, 25R-inokosterone, and 25S-inokosterone, and 330 nm for
plantamajoside, verbascoside, isoacteoside, calceolarioside B, and 2,3,5,4'-tetrahydroxystilbene-2-O-B-D-glucoside. Temperature of column
was set at 30 “C, the flow rate was 1.0 mL/min, and the volume of injection was 10 pL. The chemometrics method was used to analyze
and evaluate the correlation of the detection results of eight index components. Results There were good linear relationships of B-
ecdysterone, 25R-inokosterone, 25S-inokosterone, plantamajoside, verbascoside, isoacteoside, calceolarioside B, and 2,3,5,4'-
tetrahydroxystilbene-2-O-B-D-glucoside within the ranges of 1.47 — 36.75, 0.66 — 16.50, 0.74 — 18.50, 5.80 — 145.00, 15.77 —
394.25, 4.58 — 114.50, 1.29 — 32.25, and 8.78 — 219.50 pg/mL, whose average recoveries and RSD were 97.78% (1.17%), 96.90%
(0.82%), 97.96% (1.48%), 99.67% (0.93%), 100.01% (0.77%), 99.54% (0.69%), 98.03% (1.13%), and 100.11% (0.65%), respectively.
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Through chemometrics analysis, 2,3,5,4"-tetrahydroxystilbene-2-O-B-D-glucoside(VIP = 1.503), plantamajoside (VIP = 1.404),
verbascoside (VIP = 1.274), and B-ecdysterone (VIP = 1.030) were the differential markers affecting the quality of Shenwuyishen
Tablets. Conclusion  The method is simple and accurate, which can be used for quality evaluation of multiple index components in

Shenwu Yishen Tablets.

Key words: Shenwu Yishen Tablets; B-ecdysterone; 25R-inokosterone; plantamajoside; cluster analysis; principal component analysis;

partial least squares discriminant analysis
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Fig. 1 HPLC chromatograms of mixed reference substances (A), Shenwu Yishen Tablets (B), negative sample without

Plantaginis Semen (C), negative sample without Achyranthis Bidentatae Radix (D), and negative sample without

Polygoni Multiflori Radix Praeparata (E)
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Table 1 Regression equation and linear range for components

Xif L EEpyE r LMk /(ng-mL™Y)
B-1158 12 {45 i Y=3.1716X10° X+871.4 0.999 9 1.47~36.75
25R-7- B 5 Y=7.948 1X105X—1325.6 0.999 2 0.66~16.50
25S-2R i (S TR Y=1.025 6 X106 X+672.5 0.999 2 0.74~18.50
REHTH Y=2.558 7X106X—454.3 0.999 6 5.80~145.00
BRI Y=1.760 9X 106X —1266.8 0.999 7 15.77~394.25
A BRAE Y=2.101 8 X 10°X—681.1 0.999 9 4,58~114.50
KIER 2B B Y=1.377 8 X106 X+1173.4 0.999 7 1.29~32.25
2,35,4"-PUfRH Ik L 0%-2-0O-p-D-Hi Z i Y=2.2850X10°X—899.3 0.999 8 8.78~219.50
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Table2 Results of p-ecdysterone, 25R-inokosterone, 25S-inokosterone, plantamajoside, verbascoside, isoacteoside, calceolarioside B,
and 2,3,5,4'-tetrahydroxystilbene-2-O-g-D-glucoside in Shenwu Yishen Tablets (n=3)

B (mg g70)

e B 25R-4- & 2584 Ji RE B  mBEEE KEXRL  2354-MURHE KL

£45 1] £5S i £5S i W W Wt B M-2-O-B-D-Hi & HE T
S1 0.319 0.127 0.152 1.341 4.169 0.971 0.246 2.514
S2 0.368 0.151 0.174 1.334 4.259 0.757 0.235 2.383
S3 0.330 0.105 0.145 1.348 3.948 0.809 0.220 2.651
S4 0.342 0.166 0.157 1.435 4.363 0.701 0.229 2.110
S5 0.281 0.130 0.147 1.014 3.584 0.636 0.214 1.453
S6 0.200 0.119 0.139 1.306 3.319 0.509 0.202 1.309
S7 0.183 0.111 0.133 1.277 3.250 0.582 0.194 1.166
S8 0.294 0.163 0.126 1.247 5.019 1.094 0.311 3.845
S9 0.356 0.203 0.119 1.218 5.242 1.149 0.325 3.746
S10 0.249 0.172 0.112 1.175 5.344 1.201 0.305 3.577
S11 0.307 0.196 0.103 1.132 5.449 1.365 0.333 4.055
S12 0.240 0.182 0.098 1.089 5.129 1.256 0.318 4.189
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Fig. 2 Cluster tree diagram of Shenwu Yishen Tablets
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Table 3 Composition matrix table of 8 components in
Shenwu Yishen Tablets
R ES%x
1 2
B- 158 57 5 1 0.213 0.913
25R-2 3 &4 Wi 0.888 0.175
25S-2R i (S R -0.775 0.570
REEHTH —0.482 0.642
ERAEH 0.967 0.205
BRI 0.969 0.034
AR L BEH B 0.992 0.040
2354 E K 0.960 0.135

Jfi—2-0-p-D-Fi & B

*4 2EHEBERPERSHESH

Table 4 Initial eigenvalues and contribution rate of principal components in Shenwu Yishen Tablets

NN B SR 3P 7 A
FRAEME 7 ZE DR % RBUT 22 TTHR A% FHEE  rETHREY  RBUSETTHRE %
1 5.447 68.083 68.083 5.447 68.083 68.083
2 1.663 20.792 88.874 1.663 20.792 88.874
3 0518 6.475 95.349
4 0.252 3.147 98.496
5 0.061 0.764 99.260
6 0.032 0.396 99.656
7 0.018 0.224 99.880
9 0.010 0.120 100.000
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