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HPLC fingerprint of chemical constituents of Flos Farfarae
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Abstract: This paper is aimed to establish the method of fingerprint analysis of chemical constituents by
reversed-phase high-performance liquid chromatographic (HPLC) with diode array detector (DAD) for the
quality control of the flower buds of Tussilago farfara L. (Flos Farfarae). The method was performed on a
Dikma Diamonsil™ C,5 column (250 mm x 4.6 mm ID, 5 pm) with a mixed mobile phase of 0.03% trifluoroacetic
acid solution and acetonitrile in a gradient mode. The flow rate was 1.0 mL-min”' and the wavelength of
measurement was 240 nm. Ten batches of the Flos Farfarae were determined. The HPLC chromatographic
fingerprint of chemical constituents was established from the 10 batches of the Flos Farfarae and showed 25
characteristic common peaks, among which 16 peaks were recognized and 18 compounds (adenosine, uridine,
gallic acid, 3-O-caffeoylquinic acid, p-hydroxybenzoic acid, trans-caffeic acid, phthalic acid, rutin, hyperoside,
3,5-O-dicaffeoylquinic acid, kaempferol-3-O-f5-D-glucopyranoside, isoferulic acid, ferulic acid, quercetin,
2,2-dimethyl-6-acetyl chromanone, dibutylphthalate, tussilagone, 7/-(3'-ethylcrotonoyloxy)-1a-(2'-methyl-
butyryloxy)-3,14-dehydro-E-notonipetranone) were determined by comparison with chromatographic behaviors
and UV spectra of the authentic compounds. The 10 batches of samples were classified as 2 clusters by cluster
analysis and 6 samples were confirmed to establish the mutual model. The samples’ quality was assessed by
Similarity Evaluation System for Chromatographic Fingerprint of TCM (2004 B version). The convenient and
high specific method can be used to identify and evaluate the quality of the Flos Farfarae.
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Table 1 The proportion of each identified chromatographic
peak shared in total area®

No. R.etenti(.m Peak area Identified Identified peak
time/min peak No area
1 2.50 209.08 1 209.08
2 2.77 316.74 2 316.74
3 3.89 283.17 3 283.17
4 7.60 12 180.45 4 12 180.46
5 9.55 1997.32 5 1997.32
6 11.08 297.87 6/7 297.87
7 15.12 2971.67 8 2971.67
8 17.02 1 704.65 9 1704.66
9 19.11 9057.50 10 9 057.50
10 20.87 9 829.64 11 9 829.64
11 21.55 6152.57
12 22.52 4773.24
13 26.64 728.48 12/13 728.48
14 32.50 672.59 14 672.59
15 35.18 187.79 15 187.79
16 41.95 736.46 16 736.46
17 46.83 1 849.12 17 1849.12
18 71.73 2249.51 18 2249.51
Total area 45 272.06
In the ratio of identified peak area to total area 65.42%

“Tested crude drug was sample No. 1 collected from Datong city
of Shanxi province
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Figure 1 Typic HPLC fingerprint graph of the Flos Farfarae
produced in the China National GAP Base of Chinese Materia
Medica for Tussilago farfara L. in Datong city of Shanxi province.
Peak 1: Adenosine; Peak 2: Uridine; Peak 3: Gallic acid; Peak 4:
3-O-Caffeoylquinic acid; Peak 5: p-Hydroxybenzoic acid; Peak 6:
trans-Caffeic acid; Peak 7: Phthalic acid; Peak 8: Rutin; Peak 9:
Hyperoside; Peak 10: 3,5-O-Dicaffeoylquinic acid; Peak 11:
Kaempferol-3-O-f-D-glucopyranoside; Peak 12: Isoferulic acid;
Peak 13: Ferulic acid; Peak 14: Quercetin, Peak 15: 2,2-
Dimethyl-6-acetylchromanone; Peak 16: Dibutylphthalate; Peak
17: Tussilagone; Peak 18: 7p4-(3'-Ethylcrotonoyloxy)-1la-(2'-
methyl-butyryloxy)-3,14-dehydro-E-notonipetranone. ~ Compounds
6 and 7, and compounds 12 and 13 had the same retention time
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Figure 2 The results of dendrograms analysis. Dendrograms
resulting from average linkage within groups hierarchical cluster
analysis. A method named as within-groups linkage was applied,
and squared Euclidean distance was chosen as measurement
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Figure 3 The chromatographic peaks matching result of Flos
Farfarae from different merchandise sources and of the reference

Table 2 The similarity evaluation result of materia medica from
different merchandise sources (n = 2)

Batch Sample source Similarity
1 Datong, Shanxi 0.981
2 Xi’an, Shaanxi 0.986
3 Shenyang, Liaoning 0.986
4 Urumgi, Xinjiang 0.988
5 Nanning, Guangxi 0.998
6 Shijiazhuang, Hebei 0.977
7 Anguo, Hebei 0.982
8 Zhengzhou, Henan 0.995
9 Hohehot, Inner Mongolia Autonomous Region 0.991
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Jinan, Shandong 0.992
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