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Abstract Objective: To establish the HPLC fingerprint of Suhexiang pills and determine the contents of gallic
acid, piperine, costunolide, eugenol and cinnamic acid simultaneously, and to provide reference for the quality
control method of Suhexiang pills. Methods: The separation was performed on a Swell Chromplus C,; column
(250 mm x4.6 mm, 5 pum) with methanol (A) —0. 05% phosphoric acid solution (B) as the mobile phase at a

flow rate of 1.0 mL - min~'. The detection wavelength was 220 nm and the column temperature was 30 °C.
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Fifteen batches of Suhexiang pills were analyzed. The “Traditional Chinese Medicine Fingerprint Similarity Evalu-

. 1552 -

tion System” was used to establish the reference fingerprint and the similarity analysis was evaluated in combina-
tion with cluster analysis and principal component analysis. Results: The fingerprint of Suhexiang pills was estab-
lished, and the similarities of 15 batches of samples were above 0. 9. Thirteen common peaks were identified, and
five components including galliic acid, cinnamic acid, eugenol, piperine and costunolide were identified. The
contents of the five components were 2. 506 —3.652 mg + g~', 0.666 —0.876 mg + g~ ', 3.834 —5. 140 mg -

g™, 0.884 —1.306 mg - g~" and 19. 908 —55.704 mg + ¢, respectively. Using cluster analysis, 15 batches of
Suhexiang pills were divided into four categories. Three principal components were selected, and the cumulative
variance contribution rate was 76. 102% , indicating that the principal components could contain most of the infor-
mation of the original data. Conclusion: The fingerprint and multi — component content determination method of
Suhexiang pills are stable and reliable, which can provide reference for the quality control and clinical application
of Suhexiang pills.

Keywords : Suhexiang pills ; fingerprint ; content determination ; cluster analysis ; principal component analysis ; mul-

tivariate statistical analysis
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Fig.1 Overlay HPLC chromatograms of 15 batches of Suhexiang pills
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Fig.2 Conmmon pattern of HPLC fingerprints of Suhexiang pills
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10. B ( piperine)  11. RF L P ( costunolide )

x1 15S#BREEALHIEN RRT
Tab.1 RRT of 15 batches of Suhexiang pills

HAHIES RRT
(common peak No. ) 1 S2 S3 s4 S5 6 s7 S8 9 S10  S11  SI2  S13  Sl4  SI5
1 0.621 0.622 0.621 0.621 0.587 0.620 0.621 0.621 0.621 0.620 0.632 0.629 0.631 0.631 0.631

2 1,000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

3 2.944 2,925 2.945 2.946 2.947 2.942 2.944 2.944 2.946 2.944 2.886 2.906 2.907 2.900 2.906

4 3.435 3.415 3.437 3.438 3.439 3.434 3.437 3.436 3.438 3.436 3.362 3.387 3.387 3.381 3.389

5 3.826 3.811 3.827 3.826 3.826 3.828 3.829 3.828 3.826 3.827 3.813 3.840 3.835 3.830 3.839

6 4.194 4.167 4.195 4.196 4.197 4.189 4.193 4.193 4.197 4.192 4.101 4.135 4.130 4.125 4.138

7 4.967 4.943 4.970 4.970 4.970 4.967 4.970 4.968 4.970 4.968 4.911 4.951 4.937 4.936 4.952

8 5.444 5.416 5.447 5.448 5.448 5.444 5.446 5.446 5.448 5.444 5.373 5.420 5.400 5.402 5.422

9 6.003 5.972 6.008 6.008 6.009 6.003 6.005 6.005 6.008 6.004 5.917 5.970 5.942 5.948 5.969

10 6.484 6.450 6.490 6.490 6.490 6.481 6.485 6.484 6.491 6.485 6.392 6.448 6.414 6.424 6.449

11 6.570 6.534 6.576 6.576 6.577 6.568 6.572 6.570 6.578 6.571 6.462 6.519 6.484 6.496 6.521

12 7.559 7.516 7.564 7.564 7.565 7.550 7.558 7.558 7.569 7.560 7.436 7.494 7.452 7.474 7.505

13 7.608 7.564 7.612 7.613 7.613 7.598 7.606 7.606 7.618 7.605 7.484 7.544 7.500 7.521 7.553
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Tab.2 RPA of 15 batches of Suhexiang pills
HHIES RPA

(common peak No. ) S| S2 S3 S4 S5 S6 s7 S8 s9 s10 sil S12 S13 Sl4 S15
1 0.210 0.203 0.215 0.215 0.209 0.198 0.209 0.206 0.197 0.203 0.257 0.194 0.198 0.200 0.238

2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

3 0.264 0.267 0.265 0.263 0.266 0.266 0.266 0.270 0.257 0.265 0.418 0.200 0.227 0.228 0.252

4 0.243 0.239 0.245 0.246 0.245 0.239 0.251 0.247 0.246 0.255 0.279 0.178 0.236 0.235 0.201

5 0.790 0.922 0.764 0.766 0.853 0.858 0.957 0.910 0.827 0.891 0.309 0.155 0.177 0.190 0.217

6 0.310 0.299 0.317 0.318 0.316 0.311 0.314 0.317 0.328 0.320 0.348 0.113 0.235 0.231 0.168

7 0.202 0.218 0.208 0.203 0.193 0.213 0.204 0.204 0.224 0.227 0.217 0.163 0.189 0.187 0.206

8 0.452 0.490 0.514 0.490 0.412 0.488 0.470 0.454 0.497 0.473 0.474 0.393 0.417 0.412 0.451

9 0.107 0.119 0.116 0.116 0.092 0.114 0.116 0.091 0.118 0.115 0.107 0.093 0.094 0.092 0.108

10 0.090 0.090 0.090 0.092 0.092 0.104 0.103 0.105 0.112 0.106 0.116 0.097 0.095 0.093 0.101

11 2.248 2.017 2.273 2.199 2.933 2.038 2.428 2.384 3.326 2.315 5.106 4.304 4.666 4.562 4.446

12 1.280 1.276 1.293 1.298 1.210 1.284 1.219 1.251 1.330 1.393 1.422 1.066 1.230 1.213 1.243

13 0.556 0.540 0.568 0.567 0.533 0.554 0.530 0.550 0.585 0.603 0.650 0.503 0.590 0.593 0.611
A 2 19 13 2 A B3 MFEEART 1, HEFERT 75% ,
3 BIRG 3 A FER S T 12 A B 76. 102%

2 MG A ERUT i 45, SR ER 3. 45
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Fig.3 Cluster analysis of Suhexiang pills
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Tab.3 Characteristic values of principal components and cumulative variance contribution rate of Suehexiang pills
4y HRE (i IR Sty 2 ik
( component) ( characteristic value) ( contribution rate of variance)/% ( contribution rate of variance) /%
1 4. 940 41. 169 41. 169
2 3.090 25.749 66.918
3 1. 102 9. 184 76. 102
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Fig.4 Principal component analysis of the fingerprints of Suhexiang *f‘/ %ﬁ [/J\lll E* Y j‘j J)k_Jr:.ﬁ— XT HE ﬁ i/ﬁ?f X j‘]
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Tab.4 Linear equation and correlation coefficient

% Il I 77 7

( component )

-3y

(regression equation ) (linear range)/(mg - mL™")

B TR (gallic acid) Y =5.090 x 10°X —3. 190 x 10° 0.999 6 0. 040 92 ~0. 409 2
A EERR ( cinnamic acid) Y =8.780 x 10*X - 6. 980 x 10* 0.999 4 0.010 35 ~0.103 5
T (eugenol ) Y=2.610 x10°X - 1. 830 x 10° 0.999 5 0.063 15 ~0.631 5
B ( piperine ) Y =9.670 x 10*X —8. 020 x 10* 0.999 8 0.025 52 ~0.255 2
AR FI% T ( costunolide) Y=2.010 x 10°X - 1.970 x 10° 0.999 4 0.399 87 ~3.998 7
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2.7% 2.9% \2.9% F1 2. 2% , 3 W] )y e T 52 Pk AT
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AT IR o #e2. 37 T 7 v 4 s v, #¢
“2NTIR A HERE M, TS AL B R [Tk
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Y SF 300 RE [l 4 i R 96.3% | 103.5% |
102.0% .97.2% F1 99.5% , RSD 43 51 % 0.80% .
1.5% .0.80% .1.8% F10.60% ; i 150% Jii4r & 11
SEHHIRE B 245 5] 102. 4% 102, 0% 104 4% |
97.6% F1 97.0% , RSD 4% 7y 0.20% . 0.60% .
0.30% .0.50% 1 0. 70% , 754 2 Bk
2.8 M EEINE

Ay IS EIRA AL, $2. 37 TR 7 kil £t
TR, 2. 17 TR S5 RE AT, T SR A5 e
TR & 25 (3R 5) 3R, 15 MG AL
TR REERR . T & AR AE IR N &
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0. 884 ~1.306 F119.908 ~55.704 mg + g~' .
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Tab.5 Results of content determination of 5 components in 15 batches of Suhexiang pills

R TS £ ¥t (content) /(mg + mL~1)
(sample No. ) BEE TR (gallic acid) AR ( cinnamic acid) T W (eugenol ) B, ( piperine ) AFERNTE (costunolide )
S1 3. 067 0.799 4.703 1. 060 26. 620
S2 2.556 0.720 4.245 0. 884 19. 908
S3 2.950 0.793 5. 140 1. 029 25. 886
S4 2.980 0. 780 4.948 1. 058 25.310
S5 3.315 0. 825 4.632 1.184 37.543
S6 2. 892 0. 796 4.787 1. 158 22.760
S7 3.137 0. 828 4.994 1.251 29.421
S8 2.892 0.761 4.448 1. 168 26. 624
S9 3.032 0. 876 5.107 1. 306 38.945
S10 2.851 0. 836 4.574 1.171 25.480
Si1 2. 670 0.751 4.291 1.197 52.650
S12 3.352 0.707 4.459 1. 260 55.704
S13 2. 966 0.723 4.196 1. 083 53.444
S14 3.103 0. 750 4.337 1.119 54. 655
S15 2. 506 0. 666 3.834 0. 980 43.029
SF-H{H (average) 2. 960 0. 786 4.742 1. 062 26. 338
RSD/ % 8.2 7.2 7.9 10.7 49.3
3 it Bl i R 5 B, Herp EERR AR T 7 9

3.1 Jnkmtitk
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