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Abstract: Objective HPLC fingerprints of raw and processed Chuanxiong (Chuanxiong Rhizoma) under different processing
degrees were established. The dynamically changing of fingerprints could help to confirm the best processing time from an objective
point of view, meanwhile chemical pattern recognition methods were combined to compare the differences of chemical components
before and after processing, which provided scientific basis for the process optimization and processing mechanism of Chuanxiong
Rhizoma. Methods A HPLC method was established on a Hypersil Gold Cis column (250 mm x 4.6 mm, 5 pm) with acetonitrile-
0.3% formic acid as the mobile phase for gradient elution. The flow rate was 0.8 mL/min, meanwhile, full wavelength scanning was
used and chromatogram fingerprints was established at 254 nm. The fingerprints of raw and processed Chuanxiong Rhizoma were
determined respectively and analyzed by the software of “Similarity Evaluation System for Chromatographic Fingerprint of
Traditional Chinese Medicine”. The discriminant analysis of hierarchical cluster analysis (HCA), principal component analysis
(PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA) were employed to distinguish raw and wine processed
Chuanxiong Rhizoma. Results The fingerprints of raw and processed Chuanxiong Rhizoma under different processing degrees
were established, a total of 22 common peaks were marked. By comparison with the standard, six ingredients were identified, they
were ferulic acid (F7), senkyunolide I (F8), coniferyl ferulate (F15), senkyunolide A (F17), ligustilide (F19) and butylidenephthalide
(F20), respectively. The results of dynamically changing fingerprints showed that the optimal processing time was 15—20 min. The
results of HCA, PCA and OPLS-DA demonstrated that there were obvious distinctions between raw and wine processed Chuanxiong
Rhizoma. Six components containing ligustilide and butylidenephthalide may be the markers of quality difference between them.
Conclusion The established fingerprint method is accurate, repeatable and reliable. Furthermore, combined with chemical pattern
recognition, it could be used for the overall quality control of Chuanxiong Rhizoma before and after processing, and also could be
used for processing monitoring and judgment.

Key words: Chuanxiong Rhizoma; processing with wine; fingerprint; HPLC; chemical pattern recognition; differential marker; cluster
analysis; principal component analysis; orthogonal partial least squares discrimination analysis; ligustilide; butylidenephthalide;

quality control; process monitoring
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®1 9 MNMEEHE)ISEREAFEHEE TEXRTREER (Xts,n=10)

Table 1 Peak area of nine fingerprint peaks of Chuanxiong Rhizoma between raw and processed products at different

processing degrees (X £ s, n=10)
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Fig. 3 HPLC fingerprints (A) and control fingerprints
(Rrcr) of 10 batches of raw Chuanxiong Rhizoma, and HPLC
fingerprints (B) and control fingerprints (Rwpcr) of 10

batches of wine processed Chuanxiong Rhizoma
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Table 2 Fingerprint similarity results of 10 batches raw

and wine processed Chuanxiong Rhizoma
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Fig. 4 HCA of raw and wine processed Chuanxiong
Rhizoma
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Table 3 Principal component load
g5 PCl PC2 PC3 PC4 PC5 53 PC1 PC2 PC3 PC4 PC5
1 0295  0.018 0013 0021 0.018 | 14 -0.246 0224  0.147  0.113 —0.072
2 0289 —0.004  0.059 —0.005  0.137 | 15 0.058 0376  0.027 —0333 0312
3 0289  0.001  0.003  0.023  0.057 | 16 0.176 0267 0311 0223 -0.106
4 0209 -0.295 —0.081 —0.164 —0.011 | 17 -0.169 —0.094  0.071  0.526 —0.025
5 —0245  0.043  0.164 -0239  0.033 | 18 -0.177 -0.356 —0.097  0.050 —0.113
6  -0234 -0203 0221  0.098  0.129 | 19 -0.232  0.067 0390  0.057  0.186
7 -0.143 0279 —0.029 0340  0.362 | 20 -0200 0262 —0.013 -0222 —0.290
8§  —0204 0.192 0394 -0.066 —0.128 | 21 0.059 —0264 0429 0254 —0.202
9  -0.013  0.107 0394 -0276  0.681 | 22 0.099 -0293 0299 —0.189 —0.037
10 0224 0156  0.143 0224 —0.214 | #iEE 10200  4.050  1.970  1.760  0.831
11 0201 0298 —0.134 0225  0.057 | STRAE/% 50771 20253  9.851  8.811  4.156
12 0296  0.038  0.025  0.045  0.070 | RMTTERFE/% 50771 71.024 80.875 89.686  93.842
13 —0.293 -0.048  0.062  0.041 —0.084
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Fig. 6 PCA score plot of raw and processed Chuanxiong Rhizoma at different processing degrees
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