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Abstract: Objective To establish an HPLC method for determination of verbascoside, jionoside B1, prim-O-glucosylcimifugin,
cimifugin, 5-O-methylvisammioside, sec-O-glucosylhamaudol, atractylodinol, atracylenolide II, and atractylodin in Xiaofeng
Zhiyang Granules, and combine chemometrics analysis to comprehensive evaluation of Xiaofeng Zhiyang Granules. Methods The
Agilent Zorbax SB-Cis column (250 mm x 4.6 mm, 5 pm) was used with acetonitrile - 0.2% phosphoric acid solution as the mobile
phase with gradient elution. The detection wavelength were set at 330 nm for verbascoside and jionoside B1, 254 nm for prim-O-
glucosylcimifugin, cimifugin, 5-O-methylvisammioside, and sec-O-glucosylhamaudol, and 270 nm for atractylodinol, atracylenolide
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I1, and atractylodin. The flow rate was set at 0.9 mL/min, column temperature was set at 25 “C, and the injection volume was 10 pL.
The cluster analysis and principal component analysis were conducted for the content results of nine constituents in Xiaofeng
Zhiyang Granule by SPSS 26.0 statistical software. Results Verbascoside, jionoside B1, prim-O-glucosylcimifugin, cimifugin, 5-O-
methylvisammioside, sec-O-glucosylhamaudol, atractylodinol, atracylenolide II, and atractylodin showed good linear relationships
within the ranges of 2.53 — 63.25, 1.09 — 27.25, 8.17 — 204.25, 2.38 — 59.50, 4.07 — 101.75, 1.74 — 43.50, 0.66 — 16.50,
1.47 — 36.75, and 2.86 — 71.50 pg/mL, whose average recoveries were 99.01%, 98.17%, 100.13%, 97.63%, 98.72%, 97.22%,
96.93%, 99.24%, and 100.01% with the RSD values of 1.42%, 1.26%, 0.72%, 1.55%, 0.84%,1.06%, 1.18%, 0.67%, and 0.95%,
respectively. The samples of 11 batches of Xiaofeng Zhiyang Granules were divided in to 3 categories. The principal component 1 —
3 was the main factor affecting the quality evaluation of Xiaofeng Zhiyang Granules. Conclusion The method is simple and
repeatable, and can be used as an multi-index quality evaluation model for Xiaofeng Zhiyang Granules.

Key words: Xiaofeng Zhiyang Granule; verbascoside; jionoside B1; prim-O-glucosylcimifugin; cimifugin; 5-O-methylvisammioside;
sec-O-glucosylhamaudol; atractylodinol; atracylenolide 11; atractylodin; HPLC; chemometrics; cluster analysis; principal component

analysis
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Fig. 1 HPLC chromatograms of mixed reference substances (A), Xiaofeng Zhiyang Granules (B), negative sample without

Rehmanniae Radix (C), negative sample without Saposhnikoviae Radix (D), and negative sample without Atractylodis
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Table 1 Regression equations and linear ranges of components

&Y EVEWE r 2R MY Bl /(ug-mL ™)
BRI A=1.590 2 X 106C—955.1 0.999 2 2.53~63.25
FEHhTE R LT By A=7.269 1X10°C+329.6 0.999 9 1.09~27.25
TERE A=1.7354X10°C+1077.9 0.999 8 8.17~204.25
TERRE A=1.4857X10°C—856.0 0.999 4 2.38~59.50

5-O- F B4 i ] oK e A=1.5751X10C—973.5 0.999 1 4,07~101.75
ZEWH A=1.1259X10°C+1004.3 0.999 6 1.74~43.50
TARERE A=6.197 3X105C—795.8 0.999 1 0.66~16.50
HARNERIT A=9.027 6 X10°C+457.4 0.999 3 1.47~36.75
TARE A=1.8339X10°C—666.2 0.999 4 2.86~71.50
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® 2 HRULESRPEREET . EMERZET Bl. AKRRH. AMRE. 5-O-RELHNMKEEE. ZFHME. BAE

B, BARABEIFEREZMMELSR (n=3)

Table 2 Results of verbascoside, jionoside B1, prim-O-glucosylcimifugin, cimifugin, 5-O-methylvisammioside, sec-O-

glucosylhamaudol, atractylodinol, atracylenolide 11, and atractylodin in Xiaofeng Zhiyang Granules (n=3)

Ji S (mg g7Y)

Ty BEE %%ﬁ%z FHR - 50$%% —— %T SVN -
B BB £z BRI . Fg 11
S1 0.239 0.132 0.971 0.294 0.497 0.219 0.071 0.165 0.365
S2 0.255 0.126 0.980 0.291 0.520 0.212 0.072 0.156 0.369
S3 0.246 0.134 0.963 0.283 0.485 0.206 0.070 0.172 0.356
S4 0.269 0.107 0.977 0.303 0.529 0.223 0.068 0.161 0.374
S5 0.207 0.124 0.745 0.239 0.580 0.181 0.059 0.136 0.311
S6 0.213 0.106 0.789 0.286 0.409 0.196 0.064 0.149 0.338
S7 0.237 0.139 0.783 0.271 0.496 0.189 0.076 0.154 0.293
S8 0.192 0.116 0.779 0.237 0.578 0.176 0.058 0.134 0.308
S9 0.216 0.137 0.809 0.296 0.479 0.201 0.081 0.141 0.295
S10 0.285 0.148 1.162 0.440 0.592 0.255 0.060 0.190 0.433
S11 0.265 0.134 1.105 0.359 0.541 0.234 0.083 0.178 0.396
0 5 10 15 20 25 6
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Fig. 2 Dendrogram of Xiaofeng Zhiyang Granules
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Fig. 3 Scree plot of principal component analysis
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Table 3 Composition Matrix table
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Table 4 Characteristic value and variance contribution rate

Fo HIGHFFIEE FRB T 2T 75 N
psuan TTEESY BT ETTERE % Bt J7Z A5 % FERTT Z TR %

1 5.782 64.245 64.245 5.782 64.245 64.245
2 1.457 16.194 80.438 1.457 16.194 80.438
3 1.001 11.124 91.562 1.001 11.124 91.562
4 0.400 4.446 96.008
5 0.185 2.060 98.068
6 0.113 1.260 99.328
7 0.040 0.442 99.770
8 0.014 0.154 99.924
9 0.007 0.076 100.000
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