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HPLC Fingerprint Analysis of Benchmark Sample of Yanghetang

ZHANG Zekang, WANG Changhai, ZHAO Yueying, ZHANG Qing, PENG Jing, DU Shouying,
BAIl Jie", LU Yang'
(School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China)

[Abstract] Objective: To establish a high performance liquid chromatography (HPLC) fingerprint of
Yanghetang benchmark sample, and evaluate its quality with chemometric methods, so as to provide a reference
for the quality control of this benchmark sample. Method: HPLC was used to establish the fingerprint of
Yanghetang benchmark sample with ZORBAX SB-C, column(4.6 mmx250 mm, 5 pm), the mobile phase was
consisted of acetonitrile(A) -0.05% phosphoric acid aqueous solution (containing 0.05% triethylamine solution)
(B) for gradient elution (0-5 min, 2%-3%A; 5-15 min, 3%-5%A; 15-65 min, 5%-30%A; 65-90 min,
30%-70%A ), the flow rate was 1.0 mL-min", the column temperature was 35 °C, and the detection wavelength

was 210, 260 nm. Traditional Chinese Medicine (TCM) Chromatographic Fingerprint Similarity Evaluation
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System (2012 edition) combined with cluster analysis, principal component analysis (PCA) and partial least
squares-discriminant analysis(PLS-DA) were used to evaluate the quality differences between different batches
of Yanghetang benchmark samples, and to find the main chemical components responsible for the quality
differences. Result: HPLC fingerprint of Yanghetang benchmark sample was established, 13 common peaks
were identified and attributed to each common peak, including peaks 2 and 8 from Rehmanniae Radix
Praeparata, peaks 10 and 11 from Cinnamomi Cortex, peaks 1, 3-6 from fried Sinapis Semen, peak 13 from
Ephedrae Herba, and peaks 7, 9, 12 from Glycyrrhizae Radix et Rhizoma. Eight of them were identified by
comparing with control substance, which were 5-hydroxymethylfurfural (peak 2) , sinapine thiocyanate(peak 4) ,
glycyrrhizin(peak 7), verbascoside(peak 8), cinnamic acid(peak 10), cinnamaldehyde(peak 11), glycyrrhizic
acid(peak 12) and ephedrine hydrochloride(peak 13). The similarities of the HPLC fingerprints of 15 batches of
Yanghetang benchmark samples with the control fingerprint were all greater than 0.80. The three chemometric
methods could classify the samples into two categories. Eight differential components were screened out, among
which 5-hydroxymethylfurfural, sinapine thiocyanate, verbascoside and ephedrine hydrochloride were
identified. Conclusion: The established fingerprint analysis method is accurate, stable and reproducible, which
basically reflects the overall chemical composition of Yanghetang benchmark sample, and can provide a basis for
establishment of quality standards for compound preparations of this famous classical formula.

[Keywords] famous classical formulas; Yanghetang; benchmark sample; high performance liquid

chromatography (HPLC) fingerprint; cluster analysis; principal component analysis (PCA) ; partial least

squares-discriminant analysis(PLS-DA )
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Table 1 Principal component eigenvalues and contribution rates

of 15 batches of Yanghetang benchmark samples

ES%) FRAE AR TURRAS /% RPTTHRE /%
1 5.158 39.675 39.675
2 2.365 18.189 57.864
3 2.152 16.552 74.415
4 1.467 11.285 85.701
5 0.681 5.240 90.940
6 0.371 2.857 93.797
7 0.327 2.513 96.311
8 0.229 1.762 98.073
9 0.131 1.008 99.081

10 0.087 0.670 99.751
11 0.020 0.157 99.908
12 0.012 0.090 99.997
13 0.000 0.003 100.000

x2 AEAHAREMZEEERHNERSGBINEEES

Table 2 Principal component scores and comprehensive scores of

benchmark samples of Yanghetang from different batches o
Gt F, F, F, F, F Hey
S1 -2.40 -0.80 1.87 -1.05 -0.91 12
S2 1.80 -2.76 0.29 1.33 0.41 6
S3 0.06 1.94 0.40 1.63 0.63 5
S4 0.42 2.66 -0.01 0.79 0.74 3
S5 -1.19 0.07 2.97 1.18 0.17 7
S6 -2.13 -0.37 -1.89 0.84 -1.13 14
S7 -1.48 -0.23 -0.40 -1.14 -0.82 11
S8 -2.51 1.23 -1.53 0.05 -1.02 13
S9 0.56 -0.99 -0.39 1.00 0.09 8
S10 -1.37 -2.84 0.06 -0.85 -1.14 15
S1l1 2.80 0.59 -1.83 -2.08 0.68 4
S12 4.34 0.86 1.41 -0.24 2.08 1
S13 3.79 -0.45 0.05 -0.64 1.36 2
S14 -2.31 1.37 1.14 -1.84 -0.69 10
S15 -0.37 -0.27 -2.15 1.03 -0.44 9
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Fig. 3 PLS-DA loading plots of Yanghetang benchmark samples
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