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Comparison between the qualitative similarity and the quantitative
similarity of chromatographic fingerprints of traditional Chinese m edicines

SUN Guo-xiang , HOU Zhi-fei, ZHANG Chun-ling, BI Kai-shun, SUN Yu-qing

(College of Phannacy, Shenyang Phamaceutical University, Shenyang 110016, China)

Abstract: To explore the differences between the qualitative sim ilarity and the quantitative sim ilarity
of chromatographic fingeprints of traditional Chinese medicines, the quantitative similarity calculated by
vector shadow C% , apparent quantitative similarity R% , quantitative similarity P% , etc. were firstly
proposed to disclose the quantitative information charncteristics of traditional Chinese medicines
fingerprints. The HPLC fingerprints of both the standard F mictus gandeniae and the ten batches of F mctus
gardenige produced in different places were evaluated by the new parameters to obtain good results. The
contrasted finge print contained 35 peaks while geniposide was selected as the reference peak. The HPLC
fingeprint had good precision and reproducibility with the RSD of the rlative retention time less than
1.5% and the RSD of the rlative peak ara within 5% . The qualitative similarity and quantitative
sim ilarity between each crude drug and the contrasted finge print were quantitatively calculated, the values
of C%, P%, etc., were applied in the quality control practice, which had less errors. What is more, this
method could be used for the overall quality control of F muctus ganieniae and especially suits for qualitative
and quantitative evaluations of the chromatographic fingerprints both in chemical constituent distribution
and in contents. The quantitative pammeters such as C% and P% can be used to objectively,
authentically and thoroughly display the content information characteristics. When they combined with the
qualitative sim ilarity, it will be the good method to evaluate the chromatographic finge mprints of traditional
Chinese medicines.

Key words: qualitative similarity of peak ara rmatio; quantitative similarity calculated by vector
shadow C% ; apparent quantitative similarity R% ; quantitative similarity of P%; Fmctus gandeniae;
HPLC fingemprints
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Figure 1 Vectors of sample fingerprint and standard finge rprint
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Figure2 HPLC standard fingerprints marked with peak numbers of F mctus gardeniae
Table 1 Results of qualitative and quantitative sim ilarities of ten batches of F mictus ganieniae
No. Pammeter Sl s2 S3 sS4 S5 S6 s7 S8 $9 S10 Min
1 S 0.988  0.937  0.982  0.992  0.996  0.995  0.995  0.993  0.994  0.980  0.937
2 S’ 0. 951 0.948  0.949  0.943  0.954  0.981 0.974  0.975  0.961 0.964  0.943
3 A% 14.9 11.6 23.5 12.0 21.4 36.5 14.4 7.3 17.1 6.8 6.8
4 R% 99.4  109.3  117.0 89.6  114.3 70. 4 83.4 1042  108.8  103.4 70. 4
5 P% 98.8  109.1 116.6 89.4  114.1 69.9 83.2  104.0  108.6  103.2 69.9
6 C% 88.4  109.3  121.0 89.7  119.9 64.3 87.2  102.8  115.2  102.2 64.3
7 AC% -11.6 9.3 2.0 -10.3 19.9  -35.7 -12.8 2.8 15.2 2.2 -35.7
8 W% 88.9  109.5  121.5 89.9  120.2 64.7 87.4  103.1 115.5  102.4 64.7
9 Q 1146  117.0  112.3  100.8  117.3 75. 4 85.8  104.3  110.9  104.6 75. 4
10 Qf  113.9  116.8  111.9  100.6  117.0 74.9 85.5  104.1 110.6  104.4 74.9
11 M%  108.9  111.0  106.6 95.1 111.9 73.9 83.5 101.7  106.5  100.8 73.9
12 Mg% 108.3  110.8  106.2 94.9  111.7 73. 4 83.3  101.5  106.3  100.6 73. 4

Sp: The qualitative sim ilarity; SF/: The qualitative sim ilarity of peak area ratio; d% : The percentage of Euclidean distance; W% :
The matio of module; Q: The content similarity; Qp: The corrected content similarity; M% : The average mass percentage; M, % :
The corrected average mass percentage; R% : The quantitative similarity; P%: The quantitative similarity; C% : The quantitative

sim ilarity calculated by vector shadow; A C%: The relative error of projection quantitative sim ilarity
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Table2 Results of qualitative and quantitative sim ilarities of F ructus ganleniae under different injection volumes

Volume /ML
No. Pammeter Min Max
0.04 0.1 0.4 1 2 5 10 15
1 V% 0.8 2.0 8.0 20.0 40.0 100.0 200.0 300.0 0.8 300
2 Sg 0.977 0.983 0.982 0.999 0.997 1.00 1.00 1.000 0.977 1.0
3 r 0.974 0.980 0.979 0.999 0.997 1.00 1.00 1.000 0.974 1.0
4 SF/ 0.823 0.807 0.831 0.980 0.938 1.00 0.985 0.986 0.807 1.0
5 d% 99.1 98.0 92.3 78.1 56.5 0.00 99.7 194.0 0.807 1.0
6 R% 1.0 2.2 7.5 20.9 45.2 100.0 193.5 286.2 0.807 1.0
7 P% 1.0 2.2 7.3 20.9 45.1 100.0 193.4 286.1 0.0 194.0
8 C% 0.9 .0 7.7 21.9 43.6 100.0 199.5 293.8 1.4 100.0
9 A C% -99.1 -98.0 -92.3 -78.1 -56.4 0.00 99.5 193.8 1.0 286.2
10 W% 0.9 2.1 7.9 21.9 43.8 100.0 199.6 293.9 1.0 286. 1
11 Q 1.7 3.4 10.3 20.0 53.1 100.0 187.3 275.9 0.9 293.8
12 Qr 1.6 3.3 10.1 20.0 53.0 100.0 187.3 275.8 -99.1 193.8
13 M% 1.4 2.7 8.5 19.6 49.8 100.0 184.5 272.1 0.9 293.9
14 M % 1.3 2.7 8.4 19.6 49.7 100.0 184.4 272.0 1.7 275.9
V% : The percentage of injection volume; r The corrlation coefficient
o 0.8%,2%,8%,20%,
S3, S6 Se 0.982 0.995, 40% ,100% , 200% 300%, R%, P%, C%
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