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Abstract: Objective To establish HPLC fingerprints of the benchmark samples of the classical formula Guyin Decoction (GYJ) and
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100 min, 40%—100% A) at a flow rate of 1 mL/min, column temperature of 40 ‘C, detection wavelength of 230 nm, injection volume
of 5 uL, to establish the HPLC fingerprints of the GYJ benchmark samples and conduct methodological investigation. The fingerprints
of the 15 batches of GYJ samples were evaluated by using the “Similarity Evaluation System for Chromatographic Fingerprints of
Traditional Chinese Medicine” (2012 version) to match the shared peaks, and the attribution of the shared peaks was studied. The
results were combined with cluster analysis, principal component analysis (PCA) and orthogonal partial least squares-discriminant
analysis (OPLS-DA) to evaluate the quality differences among the batches of GYJ benchmark samples and to find the main components
The methodological validation of the HPLC
fingerprints of the benchmark samples of GYJ was good, and the similarity between the fingerprints of the 15 batches of the benchmark

and source flavors that caused the quality differences between batches. Results

samples and the control was greater than 0.9. A total of 24 shared peaks were found, and 11 peaks were identified by comparison with
the mixed standards, namely, gallic acid (peak 1), 5-hydroxymethylfurfural (peak 3), morroniside (peak 6), chlorogenic acid (peak 7),
loganin (peak 9), liquiritin (peak 11), hyperoside (peak 12), verascoside (peak 13), 3,6"-disinapoylsucrose (peak 14), glycyrrhizic acid
(peak 22), schisandrin (peak 23). Cluster analysis and PCA analysis could classify the 15 batches of benchmark samples into two
categories, and the results could be corroborated with each other. OPLS-DA (VIP > 1) excavated 11 differential peaks including
morroniside, S-hydroxymethylfurfural, and chlorogenic acid, which were derived from Yuanzhi (Polygalae Radix, Glycyrrhizae Radix
et Rhizoma decoction processed), fried Tusizi (Cuscutae Semen), Shanzhuyu (Corni Fructus), Zhigancao (Glycyrrhizae Radix et
Rhizoma Praeparata cam Melle) and Shudihuang (Rehmanniae Radix Praeparata), respectively. Conclusion The established HPLC
fingerprints of the benchmark samples of GYJ are highly specific, sensitive, well separated, reproducible and stable, and were
characterized except for Ginseng Radix et Rhizoma and fried Dioscoreae Rhizoma, which can provide reference for its subsequent
formulation development and quality control studies.

Key words: classical formula; Guyin Decoction; benchmark sample; fingerprinting; quality control; cluster analysis; principal
component analysis; orthogonal partial least squares-discriminant analysis; gallic acid; 5-hydroxymethylfurfural; morroniside;
chlorogenic acid; loganin; liquiritin; hyperoside; verascoside; 3',6-Disinapoylsucrose; glycyrrhizic acid; schisandrin; Polygalae Radix;
Cuscutae Semen; Corni Fructus; Glycyrrhizae Radix et Rhizoma; Rehmanniae Radix; Ginseng Radix et Rhizoma, Dioscoreae Rhizoma;
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Table 1 Information of origin and batch number of herbs in 15 batches (S1—S15) of GYJ benchmark samples

4 AB Wi i IF 3 & HE filkF Rt
e M #5 O FH #5 O M #5 O MR #5 M #5 [ s #ft5

SI 17112311 FHSET 17102710 (TG 18011611 JWILZE 1709061 FEaaib 18010311 WIRHAE 1710411 HRHEE 1710071 EHER 17120011 FETS
$2 1712312 17102712 18011612 1709062 18010312 17111412 1710272 17120912

83 17112313 17102713 18011613 1709063 18010313 17111413 1710273 17120913

$4 17112314 17102714 18011614 1709064 18010314 17111414 1710274 17120914

$5 17112315 17102715 18011615 1709065 18010315 17111415 1710275 17120915
6201001 ILTHIE 20191201 FRALE 20201101 FWREEH 180311 FEAFHA 20191001 BEGAHE TX201101 FERL 180311 WAbER 20201101 ik
S7 201002 20191202 20201102 180312 20191002 TX201102 180312 20201102

S8 201003 20191203 20201103 180313 20191003 TX201103 180313 20201103

$9 201004 20191204 20201104 180314 20191004 TX201104 180314 20201104

$10° 201005 20191205 20201105 180315 20191005 TX201105 180315 20201105

SI1 201006  #HkiEf 20191201 WiFEEE 20201101 WALEE 180321 FREEM 190372001 WFEEE 201101 WEHFHE 180321 FHhEE 20201100 TETY
$12 201008 20191202 20201102 180322 190373001 201102 180322 20201102

S13 201009 20191203 20201103 180323 190374001 201103 180323 20201103

S14 201010 20191204 20201104 180324 190375001 201902 180324 20201104

S15 201101 20191205 20201105 180325 190376001 201904 180325 20201105
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TR 23-TRRFEEF, K2

1-gallic acid 3-5-hydroxymethylfurfural 6-morroniside 7-chlorogenic acid 9-loganin 11-liquiritin

disinapoylsucrose 22-glycyrrhizic acid  23-schisandrin, same as fig. 2

50

2
23
14 AEQ*J_
1 1 I 1 1 [} ] 1 1 I 1 1 1 1 1 T ] 1 1 ]
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1 1 1
100

t/min

12-G 22 BkAF  13-BEEMTT  14-3,6- " FF TR R 22-1

12-hyperoside  13-verascoside 14-3,6"-

1 15 tEBARIEEREm (S1~S15) B HPLC 5 EE (A) REABEAEE R) FMEEXREEE B)
Fig. 1 HPLC fingerprints of 15 batches of GYJ benchmark samples (S1—S15) (A) and their shared pattern chromatogram

(R), and mixed control chromatogram (B)
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()t R A5 Fk AT LU i, R &5 6 R itk
B, Ar%sE A 1 ANMaitkig, R 1 SIgRE
TR 3 50 S-F2 LIRS . 6 SIESLiTY. 7 5%
SGER. 9 SUELARTT. 11 SIEHET., 12 S1Es
2R 13 SIEBIIEREL . 14 5U& 3,6-—IF Tk
FERERE 22 SIS EES . 23 SIE HRFEEH . 15 it

FEAERE dt AHALBE VRO S5 R 3 9 0.954. 0.900
0.904. 0.921. 0.925. 0.986. 0.941. 0.939. 0.986-.
0.950. 0.990. 0.953. 0.979. 0.957. 0.953, “F¥fH
5 0.949, TEWER 2, UEEH 15 k] B R AERE TR
SUETE AL R EF . RIEAE 7, AN K
P32 TA) ) S B T A 22 S 0N, il & T2 H0E .

R2 154 GYI BRI EIENBIEITNER
Table 2 Similarity evaluation results of fingerprints of 15 batches of GYJ benchmark samples

. FALLE
Ff it
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12  S13  S14 SIS R
S1  1.000 0972 0972 0981 0.982 0.931 0.806 0.811 0.914 0.828 0914 0.828 0.874 0.941 0.937 0.954
S2 0972 1.000 0.995 0.997 0.995 0.858 0.720 0.716 0.836 0.730 0.850 0.746 0.803 0.881 0.876 0.900
S3 0972 0.995 1.000 0.996 0.992 0.869 0.724 0.718 0.844 0.733 0.857 0.750 0.807 0.893 0.889 0.904
S4 0981 0997 0.996 1.000 0.997 0.885 0.748 0.745 0.863 0.761 0.878 0.775 0.830 0.908 0.902 0.921
S5 0982 0995 0.992 0997 1.000 0.884 0.759 0.758 0.866 0.774 0.882 0.787 0.839 0.901 0.897 0.925
S6 0931 0.858 0.869 0.885 0.884 1.000 0.925 0.922 0.994 0.939 0.980 0.934 0.967 0978 0.976 0.986
S7 0.806 0.720 0.724 0.748 0.759 0.925 1.000 0.997 0.949 0.993 0.955 0.997 0.984 0.841 0.835 0.941
S8 0.811 0.716 0.718 0.745 0.758 0.922 0.997 1.000 0.947 0.996 0951 0.995 0.980 0.838 0.831 0.939
S9 0914 0.836 0.844 0.863 0.866 0.994 0.949 0.947 1.000 0.961 0.984 0.956 0.980 0.962 0.961 0.986
S10 0.828 0.730 0.733 0.761 0.774 0.939 0.993 0.996 0.961 1.000 0.963 0.995 0.986 0.864 0.859 0.950
S11 0914 0.850 0.857 0.878 0.882 0.980 0.955 0.951 0.984 0.963 1.000 0.968 0.989 0.950 0.945 0.990
S12  0.828 0.746 0.750 0.775 0.787 0.934 0.997 0.995 0.956 0.995 0.968 1.000 0.991 0.859 0.854 0.953
S13  0.874 0.803 0.807 0.830 0.839 0.967 0.984 0.980 0.980 0.986 0.989 0.991 1.000 0.912 0.907 0.979
S14 0941 0.881 0.893 0.908 0.901 0.978 0.841 0.838 0.962 0.864 0.950 0.859 0.912 1.000 0.996 0.957
S15 0937 0.876 0.889 0.902 0.897 0.976 0.835 0.831 0.961 0.859 0.945 0.854 0.907 0.996 1.000 0.953
R 0.954 0.900 0.904 0.921 0.925 0.986 0.941 0.939 0.986 0.950 0.990 0.953 0.979 0.957 0.953 1.000
26 HAEEAR ISR 5 H R 23 S0 (HBRFEEHD SR H HE T
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W (R, 10 S, 12 S (S4B, 16 5
e, 17 SIERB P HLT; 5 T 10 50, 115
W CHEF). 15 51§, 22 51§ (HEER). 24 5
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