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Abstract: Objective To establish the HPLC fingerprint of Jingulian Capsules (JGLC), and evaluate its quality consistency by

combining with the chemical pattern recognition, in order to provide reference for its quality control. Methods The detection was
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performed on ACE Excel 5 Cis-PFP (250 mm x 4.6 mm, 5 pm) column with the mobile phase consisting of acetonitrile-0.1%
phosphoric acid aqueous solution for gradient elution at a flow rate of 0.8 mL/min, the column temperature was 40 ‘C, the detection
wavelength was 210 nm, and the injection volume was 10 pL to establish the HPLC fingerprints of 12 batches of JGLC. Then the
further assessment of 12 batches of samples were carried out by similarity evaluation, hierarchical clustering analysis (HCA),
principal component analysis (PCA), and orthogonal partial least squares-discriminant analysis (OPLS-DA) was used to find the
different components of different batches of JGLC. Results
peaks 2, 8 and 11 belonged to Hantaoye [Schefflerae Leucanthae Ramulus et Folium (SLRF)], peaks 5, 7, 10, 12, and 15 belonged to
Daxueteng [Sargentodoxae Caulis (SC)], peaks 16, 17 and 19 belonged to Touguxiang [Gaultheriae Yunnanensis Herba seu Radix
(GYHR)], peak 1 belonged to all of the five herbs, peak 3 belonged to Bajiaofeng (4/angii Radix) and SC, and peak 13 belonged to SC
and GYHR, peaks 4, 9, 14 and 18 belonged to SC and GYHR, peak 6 belonged to SC, SLRF and GYHR, and nine common peaks of

them were identified, namely, fumaric acid, gallic acid, protocatechuic acid, salidroside, chlorogenic acid, vanillic acid, epicatechin,

The HPLC fingerprints of JGLC was set up with 19 common peaks,

liriodendrin and gaultheroside A (corresponding to peaks 2, 3, 6, 7,9, 12, 13, 15 and 16) by comparing with the reference substances.
The similarities of 12 batches of JGLC were all above 0.910. The samples were classified into three clusters by HCA and PCA, and
seven differential markers that caused differences in the 12 batches samples were found by OPLS-DA. Conclusion The proposed
fingerprint method is simple, accurate, reproducible and stable, which could provide scientific reference for the quality evaluation of
JGLC.

Key words: Jingulian Capsules; HPLC; fingerprint; similarity evaluation; pattern recognition; quality evaluation; hierarchical
clustering analysis; principal component analysis; orthogonal partial least squares-discriminant analysis; Schefflerae Leucanthae
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protocatechuic acid; salidroside; chlorogenic acid; vanillic acid; epicatechin; liriodendrin; gaultheroside A
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Fig. 1 HPLC superimposed fingerprint of 12 batches of JGLC (A) and its reference fingerprint (R)
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Table 1 Results of similarity evaluation of 12 batches of JGLC
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S1 1.000  0.996 0999 1.000 0.967 0977 1.000 0974 0976 0973 0971 0970 0.995
S2 0996 1.000 0996 0996 0970 0978 0997 0970 0969 0964 0965 0962 0.991
S3 0999 0.996 1.000 0999 0972 0978 0999 0970 0970 0967 0.966 0964  0.993
S4 1.000  0.996 0999 1.000 0.967 0977 1.000 0974 0976 0972 0971 0970 0.995
S5 0967 0970 0972 0967 1.000 0990 0967 0935 0932 0915 0.928 0.929 0.966
S6 0977 0978 0978 0977 0.990 1.000 0978 0.968 0963 0949 0.961 0961 0.984
S7 1.000  0.997 0999 1.000 0.967 0978 1.000 0.975 0975 0972 0971 0969 0.995
S8 0974 0970 0970 0974 0935 0968 0975 1.000 0993 0994 0996 0997 0.991
S9 0976 0969 0970 0976 0.932 0963 0975 0.993 1.000 0995 0.999 0.995 0.990
S10 0973 0964 0967 0972 0915 0949 0972 0.994 0995 1.000 0.997 099  0.987
S11 0971 0965 0966 0971 0928 0961 0971 0.996 0999 0997 1.000 0.997 0.989
S12 0970 0962 0964 0970 0929 0961 0969 0.997 0995 0996 0.997 1.000 0.988
R 0995 0991 0993 0995 0966 0984 0995 0.991 0990 0987 0.989 0.988 1.000
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Fig. 5 PCA score plot of 12 batches of JGLC
B4 12 #t JGLC (S1~S12) IEQEIEMNRE S HRRE 04 16
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Fig. 6 Loading plot of 12 batches of JGLC
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