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HPLC Fingerprinting Coupled with HPLC-3D Chromatogram Analysis of
Alkaloids in Corydalis yanhusuo from Different Regions

XU Hao " ,WANG Zhe ,ZHAO Hua,ZANG Li-xia,JIANG Jing-long
School of Biological Science and Engineering ,Shaanxi University of Technology ,Hanzhong 723000, China

Abstract:In this study , HPLC fingerprinting coupled with HPLC-3D chromatogram analysis was carried out to investigate
the alkaloid components in Corydalis yanhusuo from 13 different regions. Cluster analysis was performed based on simi-
larity and uncommon peaks gotten from 5 alkaloids. As the result,12 characteristic peaks were detected in samples from
13 regions, the similarity of their fingerprinting was higher than 0. 9. At the same time , cluster analysis based on uncom-
mon peaks showed that the samples can be clustered into three groups. Among them,samples from Bozhou Anhui, Guan-
gxi Hechi and Liaoning Qingyuan were clustered one group, samples from Yunxi Hubei, Shandong Tonghua, and Hei-
longjian Suihua joined together in one group,while the last group contained the samples from Zhejiang Dongyang, Zhe-
jiang Panan, Zhejiang Xianju and Hanzhong. The study indicated the components of C. yanhuso can be reflected by

HPLC fingerprinting coupled with HPLC-3D chromatogram analysis, which was of great use in the quality control of this

Chinese traditional medicine.
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Fig. 1 HPLC chromatograms of mixed standards (A) and C. yanhusuo sample (B)
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Table 1  The retention time and peak area of 12 common peak (280 nm)
gy DREIIE ETF Peak area
No. Retention " ) ) - ] N . . . . - g <
time(min) S $2 $3 4 S5 s6 7 S8 $9 slo st sI2 S13
1 7.21 48.40 43.10 60.10 41.00 63.10 58.40 110.00 33.60 86.2 62.4 65.5 103.8 80.2
2 8.66 51.40 57.20 72.10 55.10 51.60 56.00 215.90 62.00 191.4 113.8 66. 1 90.4 190.2
3 9.52 162.30 270.70 201.20 205.90 196.40 168.30 469.20 215.40 523.9 244.8 274.3 269.8 430.8
4 10.72  204.60 338.40 245.70 212.80 260.10 203.50 230.30 137.00 375.9 212.4 272.5 235 197.5
5 12.11 50.80 68.90 76.70 55.00 65.10 61.80 118.10 60.20 139.9 103.4 56.2 77.7 147.9
6 13.07 7.00 9.00 13.20 4.70 7.60 8.50 33.30 14.60 31.6 22.5 9.5 11.2 24.6
7 14.62 67.60 105.80 88.80 80.90 73.00 66.80 220.00 87.80 234.1 135.9 84.9 133.3 202.1
8 15.45 23.2 28.80 31.50 22.90 26.80 25.40 63.20 25.60 57.3 34.5 24.7 33.9 61.8
9 18.43  314.20 470.60 423.50 374.30 375.40 327.40 609.40 372.9 879.2 629.7 382.8 581.5 732.9
10 22.57 86.10 103.00 100.90 76.20 111.40 89.30 132.80 49.6 128.1 92.8 115.5 132.9 114.3
11 42.95 125.00 178.62 151.10 106.98 168.91 132.32 165.43 62.37 198.63 112.43 171.40 144.124 150.09
12 63.32 8.00 16.80 14.90 13.90 6.50 8.50  48.20 17.30 70.8 26.3 13.6 66.9 50.1
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Fig.3  Overlapping HPLC chromatograms of C. yanhusuo

from different regions
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Fig. 4  Similarity calculation results
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Fig. 5 The uncommon peaks in different samples
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Fig. 6 Cluster analysis of C. yanhusuo samples from differ-

ent regions
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Table 2 The retention time and peak area of uncommon peaks

g.l\;?%' %ﬁiﬂzﬂ WETE B! Peak area
© ime(min)  SI 2 $3 4 S5 s6 7 S8 9 sl0 sll sI2 s13
1 2523 0.00 0.00 18.78 0.00 20.91 0.00 0.00 0.00 0.00 14.13 0.00 0.00  0.00
2 3524 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.34 6.7  0.00  0.00  0.00
a 3547 0.00 0.00 0.00 24.93 0.00 24.96 11.43 10.23 0.00  0.00 30.19 28.36 92.71
4 3608 2732 22.17 0.00 0.00 0.00 0.00 0.00 0.00 30.70 0.00 0.00 0.00  0.00
5 3632 0.00 0.00 21.78 0.00 27.49 0.00 0.00 0.00 0.00 21.04 0.00 0.00  0.00
6  37.03 0.00 0.00 0.00 0.00 0.00 0.00 3549 0.00 0.00 0.00 0.00 0.00  0.00
b 42,35 0.00 0.00 0.00 106.87 0.00 132.26 0.00 62.37 0.00 0.00 171.41 150.03 126.54
§  42.95 162.23 178.62 0.00  0.00  0.00  0.00  0.00  0.00 198.63 0.00  0.00 0.00  0.00
43.22 0.00 0.00 151.10 0.00 168.91 0.00 0.00 0.00 0.00 112.37 0.00 0.00  0.00
¢ 47.22 0.00 0.00 0.00 27.29 0.00 33.40 0.00 20.31 0.00 0.00 43.20 53.72  30.18
Il 47.80 41.94 43.53 0.00 0.00 0.00 0.00 0.00 0.00 55.56 0.00 0.00 0.00  0.00
12 48.02  0.00 0.00 37.70 0.00 43.07 0.00 0.00 0.00 0.00 3431 0.00 0.00  0.00
13 5115 411  0.00 4.73 0.00 0.00 4.01 21.88 0.00 2.66 2.37 3.55 14.60 4.72
14 5370 7.0l 0.00 0.00 34.03 0.00 13.62 0.00 31.89 4.28 0.00  0.00  0.00  0.00
d 54338 0.00 0.00 0.00 0.00 80.99 0.00 0.00 0.00 0.00 0.00 98.78 61.60 81.92
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