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Quality evaluation of Liver-protection Agent based on HPLC fingerprint and
simultaneous determinations of multiple components
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Abstract: Objective To establish HPLC fingerprint strategy to simultaneously determine nine components in Liver-protection
Agent, including loganin, paeonflorin, scutellarin, baicalin, baicalein, deoxyschizandrin, schisandrin, schizandrin C, and ursolic acid,
and provide a scientific basis for the quality control of Liver-protection Agent and related medicinal preparations. Methods The
analytical analysis was performed on an Agilent 1260-HPLC system equipped with a VWD detector and SB-Cis reversed phase
column (Zorbax 150 mm x 4.6 mm, 5 um). The analytes were eluted using a gradient mixture of two solvent: solvent A was distilled
deionized water containing 0.1% ortho-phosphoric acid and solvent B was 100% acetonitrile. The mobile phase flow rate was 1.0
mL/min. The separation temperature was 30 “C. The detection wavelengths were 236, 280, and 210 nm. The injection volume was 5
pL. Common patterns of HPLC fingerprints for 10 batches of Liver-protection Agent medicinal preparations were established, and
chemometric analysis method was employed to analyze the hidden information. At the same time, methodological study was conducted
for determinations of multiple components including loganin, paeonflorin, scutellarin, baicalin, baicalein, deoxyschizandrin,
schisandrin, schizandrin C, and ursolic acid. Results The HPLC fingerprint strategy of Liver-protection Agent medicinal preparation
had been set up, and 37 common peaks had been identified with the similarity of more than 0.9. Moreover, the samples were roughly
divided into four categories by the methods of the systematic cluster analysis and principle component analysis. After validating the

multiple component quantitative analysis condition through methodology, the average recovery rate was between 95.13% and 104.8%.
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The average mass concentration of loganin, paconflorin, scutellarin, baicalin, baicalein, deoxyschizandrin, schisandrin, schizandrin C,
and ursolic acid in ten batches of Liver-protection Agent was 216.3—223.0, 126.1—137.1, 144.7—149.0,1 623.1—1 992.7,
481.9—520.0, 14.9—18.7, 33.8—37.0, 2.9—3.7, and 39.7—43.6 mg/L, respectively. Conclusion The combination methods of

HPLC fingerprint and simultaneous determinations of multiple components are rapid, simple, and reproducible, which can be adopted

as one of the quality control methods for Liver-protection Agent and related medicinal preparations.

Key words: Liver-protection Agent; HPLC; fingerprint; systematic cluster analysis; PCA analysis; loganin; paconflorin; scutellarin;

baicalin; baicalein; deoxyschizandrin; schisandrin; schizandrin C; ursolic acid
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Fig. 1 HPLC fingerprints of medicinal preparation of

Liver-protection Agent from different batches
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Fig. 2 Control fingerprint of medicinal preparation of Liver-protection Agent
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Fig. 3 Clustering analysis on ten batches of medicinal

preparation of Liver-protection Agent

N4 2%, bR 2 BN, BT 6.
10 BAN—3, FEMGT 4. 5. S BN, FEf%
5309, 7. 1 R SRR R ERN
Bj—. faE, AERRE—SEEaR, NP
T AR E A T ARAIE
2.6 ER7TOH (PCA

PCA & —FhER M4 T7v%, BT IR A 4 5
b, s R, R AR R B4
FEd, ARG UL SRR HRr A, DU Hidf ik AT ik
— IR . ZT7vk O] 2 T 2k
J5E % HR 2 R RS R T (R 2 A VAN 5 4 SR

ASEERHE 10 #FP ARG FIFEA R 39 AL g
T SIMCA-p13.0 # A, #47 PCA. Xt 39 MLAF
W O T FABEAT AR AL AL B, THELAH S RBUERE . HF
TEEAN T Z TR . 25 R W 4. B PCA BT LR
H, 8 PCA ¥ 10 &8 08 4 R3E, H S2
N—Z, S6. S10 N—3Z, S4. S8. S5 N—3%, S3.

@S2

|
(%)
o -
W

El4 10 #{t4PRFF PCA [E
Fig. 4 PCA of ten batches of medicinal preparation of

Liver-protection Agent



* 5834 -

¢ %% Chinese Traditional and Herbal Drugs 25 49 % 24} 2018 12 A

S9. S7. S1 N—FK. SEEIER I
27 9 FER S EENE

T R AU R i 390 3 RS AT I R o B 10
HEFATF] (S1~S10) & 1mL, % “2.1.17 W5k
WG, 1% “2.27 DA TIE, SR NE
Lo AT 10 AP FIR & B R AT, BFiEs
. WS, SR, R TFHFR. AT 4K,
R T A 2R RE SRR 0 ) P 38 o R R R 4y S TE

216.3~223.0.126.1~137.1.144.7~149.0.1 623.1~
1992.7.481.9~520.0.14.9~18.7.33.8~37.0.2.9~
3.7+ 39.7~43.6 mg/L. %3250 45 55 158 4 Ji
SEMR11Z 9 Pl A M B USRI, IR A ) 7 25
ERTAT ALK A — S il R AR
SR R 2GR A R AT TS
WAEH, HER, ARTHER. ARTOR. Ak
TR FNRE R BR 05 77 i

R 110 HHIPRFFIREGRT 9 MRS MELS

Table 1 Determination of nine components in 10 batches of medicinal preparations of Liver-protection Agent
B Ji L /(mg L)

T omE A% BEEE RSE BSE O ARTWE  ARTLE ARTRE  BER
S1 217.9 127.2 146.9 1762.1 500.2 15.9 36.1 3.7 43.0
S2 216.3 128.3 148.3 1665.2 512.3 18.0 357 3.5 41.2
S3 222.5 137.1 1453 1978.1 499.0 17.1 36.5 3.6 42.9
S4 216.1 126.1 149.0 1988.6 515.6 16.5 349 3.6 41.0
S5 220.7 134.2 146.6 1 856.1 491.7 18.7 33.8 3.4 40.5
S6 221.6 129.1 147.0 17752 520.0 15.1 36.3 3.0 42.7
S7 217.0 126.9 143.8 1992.5 517.6 16.3 35.1 29 43.6
S8 216.7 136.1 144.7 1689.7 481.9 14.9 37.0 3.4 39.9
S9 223.0 130.5 147.6 1992.7 489.6 17.5 36.1 29 39.7
S10 221.9 129.6 145.2 1623.1 501.1 16.1 355 3.6 432
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