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Quality evaluation of Rujiling Granules based on HPLC multi-index components
guantitative control combined with chemometrics
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Abstract: Objective To establish an HPLC method for determination of saikosaponin a, saikosaponin d, icariin, icarisid I,
bachuoside I, cyperotundone, and a-cyperone in Rujiling Granules, and combine chemometrics to comprehensively evaluate the
quality of Rujiling Granules. Methods The chromatographic column was Agilent Zorbax SB-Cis column (250 mm =< 4.6 mm, 5
um). The mobile phase was composed of acetonitrile - 0.1% phosphoric acid aqueous solution with gradient elution at a flow rate of
0.8 mL/min. The column temperature was 25 ‘C. The detection wavelength were set at 210 nm for saikosaponin a and saikosaponin
d, 270 nm for icariin, icarisid I, baohuoside I, and 242 nm for cyperotundone and a-cyperone. The cluster analysis and principal
component analysis were conducted for the content results of seven constituents in Rujiling Granules by SPSS 26.0 Statistical
Software. Results  Saikosaponin a, saikosaponin d, icariin, icarisid |, baohuoside I, cyperotundone, and a-cyperone showed good
linear relationships within the ranges of 0.86 — 21.50, 0.68 — 17.00, 2.57 — 64.25, 1.19 — 29.75, 1.48 — 37.00, 1.71 — 42.75,
and 0.59 — 14.75 pg/mL, whose average recoveries were 98.42%, 96.97%, 99.97%, 99.46%, 97.87%, 100.27%, and 98.43%,
respectively. The samples of 10 batches of Rujiling granules could be divided in to 2 categories. The principal component 1 — 3
were the main factor affecting the quality evaluation of Rujiling Granules. Conclusion The method is easy to operate and
repeatable, which can provide reference for the quality evaluation and clinical application of Rujiling Granules.
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1582 a 2-58HIRT d SEFEET 4RFEKT | S-EET | 6-FINGHN  7-o-F

1-saikosaponin a 2-saikosaponind 3-icariin  4-icarisid | 5-baohuoside I

6-cyperotundone  7-o-cyperone

1 REXMRM (A, AEIEFA (B). SHRAMHER (O, EFXFEMRMHR (D) MEMIAM#ER (E) HPLC B
Fig. 1 HPLC chromatograms of mixed reference substances (A), Rujiling Granules (B), negative sample without Bupleuri
Radix (C), negative sample without Epimedii Folium (D), and negative sample without Cyperi Rhizoma (E)

x1 KAEFHa KARH . ZFEEH. EFERT . TEH . BMBEF o FMEREITSE. BXRBFLMEEE
Table 1 Regression equations, correlation coefficients (r) and linear ranges of saikosaponin a, saikosaponin d, icariin,

icarisid I, baohuoside I, cyperotundone, and a-cyperone

% EEpyE r LR/ (g mL ™)
LR a Y=1.3859X 106 X—1 003.4 0.999 7 0.86~21.50
SetHEAT d Y=1.130 6 X106 X+520.1 0.999 1 0.68~17.00
ELEY Y=2.308 2X10°X+481.5 0.999 9 2.57~64.25
VEFEIRE | Y=1.409 6<10° X—300.7 0.999 2 1.19~29.75
FEII Y=1.7451X 106 X—573.9 0.999 3 1.48~37.00
7 B KR Y=2.1357X106X+1 044.6 0.999 4 1.71~42.75
o- 77 Bt I Y=8.167 2X105X—199.3 0.999 6 0.59~14.75

25 BEERIE

2 W) — 3 L RRL (95 S1D Al
W10 pl, FENERORAR RO, e SEHH
Ha. SEHHEE d. EEET. BEEERT I 58
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W, AR FL R AR 7 sl /g AR 1) RSD 15
7514 1.06%-+ 1.11%-0.57%- 0.92%. 0.84%- 0.79%.
1.15%.
26 FEEMIAW

AL Rk (w5 S1) AR 6 43, 4 7l
BAR I, SRR 10 pL, MELEH R a, 58
R dy BEER . EFEERE L. EETIL &
Bt PR - PRI P U T AR IR B L o B 4, 45
BT PR R ) RSD {5 AN 1.59%.
1.63%. 1.28%. 1.75%. 1.64%. 1.71%. 1.88%.

27 REMRE

BUAR Rk (Jw'5 S1 A — R i s i,
0. 4. 8. 12. 16. 20. 24 h &L 10 pL 5
FraEr:, g5 R AR RIAR 24 h AR
JE, SEEARAR a. SO d. BEEET. BYE
KE |, FEE | FHGEA -7 G AR )
RSD {& 4354 0.99%.1.07%.0.61%- 1.01%.0.79%-
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0.102. 0.368. 0.174. 0.208. 0.242. 0.076 mg/mL)
0.8. 1.0. 1.2 mL % 3y, Hl&Hiyamm, &t
FE 10 pL, JELei] 2T a. Se] 21 d. PEEE T
FEEERE | BEF L FHYAERA o-F BB 0
AR R ES L, HNSESEMEARZ
ZBR DI OISR 7 A AGS T e
[R50 51 98.42%. 96.97%. 99.97%. 99.46%.
97.87%- 100.27%. 98.43%, RSD 1& %)%~ 1.12%-

*2 FERFHPEAEH a LPRFE d ZFEFH. 2

1.06%. 0.79%. 0.86%. 1.28%. 0.75%. 1.55%.
29 MHmlE

I 10 HEFLPE RBURAE A, 43 Al Al i i
W, “PAT 343, SAEHIRIN 10 uL, JENERRAH
iR, KISEH R a. SR d. AR
SRR I EE . FHEEA o-FF B R
WG TRL, FER A AMRET S S SR E 5
H, SRIEK 2.

FEXE | TEH | BMEHREN o FMEANESR (n=3)

Table 2 Determination results of saikosaponin a, saikosaponin d, icariin, icarisid I, baohuoside I, cyperotundone, and

a-cyperone in Rujiling Granules (n=3)

FiE S #(mg g7b)

s SEfiRtF e SEMIRTd VR VERRERIF EEI 7 W45 o PR
S1 0.083 0.069 0.243 0.116 0.139 0.162 0.051
S2 0.078 0.056 0.206 0.111 0.153 0.174 0.057
S3 0.091 0.060 0.257 0.101 0.145 0.175 0.042
S4 0.084 0.063 0.233 0.097 0.150 0.181 0.059
S5 0.076 0.057 0.236 0.102 0.117 0.148 0.045
S6 0.082 0.058 0.199 0.094 0.126 0.130 0.050
S7 0.095 0.061 0.290 0.103 0.149 0.191 0.048
S8 0.087 0.064 0.285 0.135 0.147 0.186 0.044
S9 0.086 0.059 0.269 0.095 0.158 0.189 0.061
S10 0.090 0.072 0.288 0.129 0.161 0.167 0.059
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Fig. 2 Cluster analysis tree diagram of Rujiling Granules
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Table 3 Characteristic value and variance contribution rate i 51(5)9 SiS 59 1]
EH WIURFEE S -0.05
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1 3.427 48.961 48.961 e
2 1.465 20.922 69.883 PC1 . 72.45%
3 1.188 16.971 86.854
4 0.564 8.063 94.917 3 10 #MEERFAIERK 5 SRR E
Fig. 3 Principal component analysis score scatter plot of
° 0212 3025 97.941 10 batches of Rujiling Granules
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