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UPLC characteristic chromatographic profile of Carthamus tinctorrius
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Abstract: Objective To establish fingerprint analysis method by UPLC for the quality control of Carthamus tinctorrius, and provide
comprehensive evaluation of their quality in different regions and different varieties. Methods The software “Similarity Evaluation
System for Chromatographic Fingerprint of TCMs” (Version 2010A) was employed to generate the mean chromatogram and carry out
the similarity analysis of the samples. Cluster analysis was adopted in combination with principal component analysis to study 30
batches from Xinjiang C. tinctorrius characteristic common peaks and to differentiate the Carthamus tinctorrius L resources. Results
A specific UPLC fingerprint of C. tinctorrius from Xinjiang province had been set up and establelished and 26 common peaks were
designated. The results showed that the qualities of 30 batches of samples from Xinjiang province and four sets from Henan have
significant differences and the samples collected different varieties from same region and differnent regions both had certainly
differences. The difference among chromatographic fingerprints of C. tinctorrius samples were identified by cluster analysis and
principal component analysis. Conclusion UPLC fingerprint is an available, convenient, and reliable method, which can be used to
access the quality of C. tinctorrius.
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Table 1 Sources of materials tested
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Fig. 1 UPLC match chromatograms of 34 batches of C.
tinctorrius (A) and UPLC contrast chromatograms of 30
batches from Xinjiang (B) and four batches from Henan (C)
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Table 2 Results of similarity evaluation of C. finctorrius

from Henan with two common UPLC fingerprints
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Fig.2 Total pattern diagram of C. tinctorrius from Xinjiang
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Table 3 Fingerprint similarity of C. tinctorrius

FEASSL S2 83 sS4 S5 S6 S7 S8 S9 SI0 SII SI2 SI3 S14 SIS SI16 SI7 SIS SI19 S20 S21 S22 $23 S24 825 S$26 S27 S28 S29 S30 R

v

S2 0.940 1
S3 0.8350.886 1

S4 0.860 0.900 0.922 1

S5 0.928 0.889 0.824 0.894 1

S6 0.875 0.889 0.862 0.892 0.864 1

S7 0.899 0.912 0.855 0.916 0.906 0.891 1

S8 0.8920.928 0.874 0.935 0.899 0.89  0.965 1

S9 0.910 0.898 0.847 0.909 0.943 0.88  0.906 0.923 1

S10 0.908 0.891 0.829 0.882 0.934 0.861 0.908 0.911 0.958 1

ST 0.8250.833 0.896 0.914 0.837 0.886 0.875 0.869 0.841 0.831 1

S12 0.8750.892 0.849 0.874 0.874 0.941 0.896 0.886 0.882 0.888 0.886 1

S13 0.8430.827 0.834 0.839 0.828 0.875 0.826 0.823 0.842 0.850 0.887 0.875 1

S14  0.886 0.863 0.839 0.863 0.899 0.88 0.895 0.877 0.913 0.912 0.882 0.901 0.884 1

S15 0.806 0.814 0.825 0.842 0.772 0.816 0.805 0.804 0.792 0.778 0.846 0.806 0.821 0.828 1

S16 0.8540.885 0.865 0.909 0.855 0.869 0.884 0.908 0.881 0.875 0.837 0.853 0.895 0.856 0.827 1

S17  0.8410.834 0.891 0.885 0.863 0.86 0.827 0.835 0.886 0.872 0.906 0.885 0.872 0.912 0.830 0.834 1

S18  0.809 0.828 0.793 0.828 0.782 0.849 0.833 0.837 0.804 0.794 0.836 0.835 0.861 0.821 0.843 0.884 0.814 1

S19  0.788 0.806 0.826 0.849 0.771 0.819 0.812 0.812 0.803 0.792 0.853 0.809 0.836 0.843 0.920 0.817 0.838 0.832 1

S20 0.869 0.908 0.902 0.964 0.888 0.867 0.895 0.916 0.901 0.887 0.889 0.884 0.849 0.883 0.849 0.925 0.892 0.831 0.859 1

S21 0.7920.790 0.807 0.805 0.787 0.849 0.783 0.789 0.805 0.783 0.834 0.835 0.869 0.822 0.841 0.843 0.833 0.822 0.859 0.794 1

$22 0.793 0.827 0.792 0.835 0.778 0.852 0.819 0.825 0.796 0.792 0.822 0.840 0.876 0.815 0.809 0.887 0.794 0.898 0.799 0.838 0.803 1

S23  0.8270.826 0.864 0.867 0.835 0.861 0.807 0.804 0.846 0.843 0.888 0.871 0.874 0.883 0.869 0.813 0.895 0.806 0.905 0.870 0.887 0.793 1

S240.9230.893 0.825 0.858 0.908 0.882 0.886 0.870 0.911 0.921 0.870 0.886 0.879 0.936 0.796 0.836 0.882 0.800 0.816 0.858 0.810 0.794 0.863 1

§25  0.809 0.827 0.831 0.850 0.796 0.815 0.836 0.825 0.803 0.800 0.864 0.805 0.850 0.849 0.916 0.814 0.828 0.856 0.926 0.861 0.812 0.802 0.889 0.817 1

S26  0.8050.810 0.830 0.850 0.801 0.815 0.831 0.821 0.806 0.796 0.865 0.790 0.842 0.834 0.914 0.808 0.834 0.854 0.931 0.852 0.817 0.800 0.876 0.819 0.973 1

S27  0.8100.807 0.819 0.841 0.793 0.813 0.813 0.810 0.807 0.797 0.853 0.793 0.835 0.855 0.942 0.809 0.831 0.842 0.938 0.850 0.831 0.811 0.900 0.823 0.952 0.944 1

$28  0.7850.799 0.756 0.784 0.754 0.790 0.777 0.774 0.778 0.772 0.777 0.779 0.855 0.813 0.897 0.840 0.772 0.903 0.860 0.800 0.826 0.879 0.837 0.794 0.866 0.863 0.891 1

$29  0.8120.803 0.818 0.818 0.807 0.857 0.805 0.808 0.824 0.836 0.862 0.849 0.946 0.862 0.782 0.885 0.866 0.859 0.796 0.825 0.852 0.874 0.851 0.858 0.800 0.808 0.801 0.854 1
S30  0.8040.798 0.831 0.834 0.788 0.813 0.804 0.802 0.796 0.776 0.870 0.807 0.828 0.819 0.937 0.808 0.837 0.835 0.902 0.845 0.850 0.789 0.894 0.794 0.914 0.926 0.953 0.864 0.804 1
R 0.924 0.931 0.918 0.947 0.921 0.935 0.934 0.936 0.934 0.927 0.936 0.933 0.931 0.941 0.913 0.932 0.929 0.907 0.916 0.947 0.895 0.895 0.932 0.931 0.923 0.920 0.922 0.891 0.909 0.914 1
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Fig. 3 Results of hierarchical cluster analysis
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Table 4 Eigen value and total variance of principal component Table S Component matrix

p— vRE— FE R
WS ARACARME T TTERE /% BB TR/ % ST IR
1 13.948 53.65 53.65 ! 2 3
2 3.067 11.80 65.44 1 0.17 0.12 0.18
3 2.269 8.73 74.17 2 0.00 0.27 -0.25
i .. . . 3 —0.27 —0.14 -0.27
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FERAK, HPEES S4~S9. S10~S13 4 At 16 ~0.06 0.11 0.08
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PO B T M i XS5 43 28 3l b [X 20 78 o & 5 A 2 18 0.00 0.03 017
IT; S1~S3 KM A, Wi S EARFFT =498 19 —023 0.11 ~0.16
M RO R T S23 HbrE b A B IRAT L H e = 20 -0.40 0.21 -0.06
%*$1:%%44ﬁfjﬁﬁjﬂmjo 21 -0.13 0.23 0.24
PR 22 0.08 -0.07 0.04
Wie 23 0.00 0.05 0.13
4.1 KEERHRIML 2 0.33 ~0.14 ~0.06
A SIS AR it R T 4 R R A A %%%EX?‘:‘ 25 0.03 0.08 0.21
26 0.08 0.08 0.10

iy SRR SEHGRORHEREAT T 5. 4R
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Table 6 PCA score of samples

FEfh S F 1 FE s 2 FE Y 3
1 -3.84 1.02 2.35
2 -2.99 2.46 0.53
3 2.82 5.04 2.05
4 4.94 -2.01 -0.96
5 5.12 -1.69 0.45
6 3.92 -1.63 -0.92
7 4.44 —0.14 -1.97
8 482 -0.68 -1.69
9 2.56 -3.63 0.06
10 3.39 0.54 -0.18
11 1.93 -0.98 0.05
12 1.68 -0.09 -1.27
13 0.03 0.06 0.23
14 -9.65 -2.35 0.42
15 -1.05 -0.89 2.28
16 —-4.20 -0.76 0.69
17 -0.93 1.12 0.07
18 -1.73 -0.33 -0.22
19 -7.65 -0.51 -1.69
20 -5.57 -0.73 -0.71
21 -1.26 -0.90 1.68
22 -1.61 2.98 -3.53
23 3.64 -0.13 3.25
24 -0.27 -1.12 0.83
25 -1.43 -0.26 -1.87
26 -0.58 0.94 -1.50
27 0.89 0.39 0.45
28 -1.21 0.09 0.82
29 0.34 3.11 -1.06
30 3.44 1.11 1.36
4
e @3
b il e
‘E 0 @9&7%{%}‘2@?11 &
-2 a«ga gz o @
4 @0
—4 af? “
’ 10
LR 2 =) s

-4 -10 T 1

E4 EHHEHE
Fig. 4 PCA score figure
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