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Quality Evaluation of Huoxue Xiaotong Tincture by Chemometrics Based on HPLC
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Fingerprint and Multi — Component Analysis
LI Fei
(The 900th Hospital of Joint Logistics Support Force of the PLA,Fuzhou,Fujian,China 350000)
Abstract: Objective To evaluate the quality of Huoxue Xiaotong Tincture based on the high — performance liquid chromatography
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(HPLC) fingerprint, multi — component content determination combined with chemometrics. Methods HPLC method was adopted.
The chromatographic column was Waters Sunfire ODS C,, column (250 mm X 4.6 mm,5 pwm),the mobile phase was acetonitrile —
0.15% formic acid solution (gradient elution) , the flow rate was 0.95 mL/ min, the switching wavelength was set at 230 nm
(ferulic acid and paeoniflorin),254 nm (imperatorin and isoimperatorin),280 nm (tanshinone II, and salvianolic acid B),and 403
nm (hydroxysafflor A),the column temperature was 30 °C,and the injection amount was 10 L. The Similarity Evaluation System
for Chromatographic Fingerprint of Traditional Chinese Medicine (Version 2012A) was used to identify common peaks and conduct
similarity evaluation. Cluster analysis and orthogonal partial least squares discriminant analysis (OPLS — DA) were used for principal
component analysis. Results In the HPLC fingerprints of ten batches of samples,there were twenty — two common peaks and eight
chromatographic peaks were identified. The similarity was in the range of 0.978 — 0.998. The chromatographic peaks of the eight
index components (ferulic acid, paeoniflorin, salvianolic acid B,tanshinone II,, hydroxysafflower yellow A,kaempferol,imperatorin, and
isoimperatorin) could reach the baseline separation with a good linear relationship (r=10.999 7,0.999 4,0.999 3,0. 999 2,0.999 8,
0.999 1,0.999 2,0.999 5,n = 6). The average recoveries of the above eight components were 100.19%,99. 40%,98. 88%,99. 10%,
100. 08%,99. 04%,99. 14%,and 99. 02% with RSDs of 0.55%,0.54%,0.74%,0.94%,0. 76%, 1. 15%,0. 79%,and 1.16% (n=9),
respectively. Among ten batches of samples, the contents of the above eight components were in the ranges of 0.700 1 -
0.721 9 mg/mL,0.408 5-0.420 9 mg/mL,0.500 8 -0.511 9 mg/mL,0.400 1-0.421 9 mg/mL,1.192 0-1.299 0 mg/mL,
0.170 1 -0.181 9 mg/ mL,0.205 1-0.215 9 mg/ mL,and 0.208 1 -0.218 9 mg/ mL,respectively. There were some differences
in different batches of samples, which could be grouped into three categories according to the production year. The five differential

quality markers were ferulic acid (peak 3),peak 2,peak 7,hydroxysafflower yellow A (peak 12),and peak 13. Conclusion The

established comprehensive quality evaluation method is accurate, specific, and comprehensive, which can be used for the quality

control of Huoxue Xiaotong Tincture.
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Fig. 1 HPLC fingerprints of ten batches of Huoxue Xiaotong Tincture
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icae Dahuricae Radix,Paeoniae Radix Alba,Croci Stigma,and Salviae Miltiorrhizae Radix et Rhizoma respectively)

Fig.2 HPLC chromatograms
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F2 EMERWEET R ST S MEEBIRIEER (n=9)
Tab.2 Results of the recovery test of eight components in Huoxue Xiaotong Tincture (rn =9)
in HHAE  WAE B wki: X RSD N HE4E  WAE WFE wkE X RSD
(mg) (mg) F(mg) (%) (%) (%) (mg) (mg) Z(mg) (%) (%) (%)
GERS 2.098 0.3379  2.432  98.85 KA E 1.076 0.1701  1.246  99.36
2.098 0.3379  2.433 99,14 1.076 0.1711 1244 98.19
2.098 0.3379  2.436  100.03 1.076 0.1711  1.247  99.94
2.098 0.4205 2514  98.93 1.076 0.2159  1.288  98.19
2.098 0.4205 2517 99.64  99.40 0.54 1.076 0.2159 1289  98.66 99.14 0.79
2.098 0.4205  2.515  99.17 1.076 0.2159 1292 100.05
2.098 0.5039 2601  99.82 1.076 0.2592 1335 99.92
2.098 0.5039  2.603  100.23 1.076 0.2592  1.331  98.38
2.098 0.5039  2.59  98.83 1.076 0.2592  1.334  99.54
I 08 3.552 0.5603 4112 99.95 BRURFEFA 6.478 1.034 7.527  101.45
3.552 0.5603 4118  101.02 6.478 1.034 7.513  100.09
3.552 0.5603 4113 100.13 6.478 1.034 7.503  99.13
3.552 0.7119  4.267  100.44 6.478 1.296 7769 99.61
3.552 0.7119  4.261  99.59 100.19 0.55 6.478 1.296 7771 99.77 100.08 0.76
3.552 0.7119  4.270  100.86 6.478 1.296 7.763  99.15
3.552 0.8548  4.405  99.79 6.478 1.555 8.041  100.51
3.552 0.8548  4.411  100.49 6.478 1.555 8.038  100.32
3.552 0.8548  4.402  99.44 6.478 1.555 8.044 10071
JHEM LB 2.556 0.4076  2.956  98.14 FERATHE 1.092 0.1727 1261  97.86
2.556 0.4076  2.962  99.62 1.092 0.1727 1262 98.44
2.556 0.4076 2959  98.87 1.092 0.1727 1264  99.59
2.556 0.5137  3.059  97.92 1.092 0.2169  1.306  98.66
2.556 0.5137  3.066  99.28  98.88 0.74 1.092 0.2169  1.308  99.59  99.02 1.16
2.556 0.5137  3.060  98.11 1.092 0.2169  1.304  97.74
2.556 0.6148  3.170  99.87 1.092 0.2633  1.359  101.41
2.556 0.6148  3.168  99.54 1.092 0.2633 1354 99.51
2.556 0.6148  3.162  98.57 1.092 0.2633  1.351  98.37
@I, 2.104 0.3342 2431 97.85 SIE-F < 0.9075  0.1441  1.048  97.50
2.104 0.3342 2,435 99.04 0.9075  0.1441 1049  98.19
2.104 0.3342 2437 99.64 0.9075  0.1441 1052  100.28
2.104 0.4215 2517 97.98 0.9075  0.1812  1.085  97.96
2.104 0.4215 2528 100.59  99.10 0.94 0.9075  0.1812  1.086  98.51  99.04 1.15
2.104 0.4215  2.525  99.88 0.9075  0.1812  1.087  99.06
2.104 0.5069  2.602  98.25 0.9075  0.2193  L.125  99.18
2.104 0.5069  2.606  99.03 0.9075  0.2193 1126  99.64
2.104 0.5069  2.609  99.63 0.9075  0.2193  1.129 101.01
PEEUAE ] (65% HE  45% W EE ) JolE 75 BT a1 (35, BRIk 2 0 — S5 4 v HPLC 325 2 B i 4%

45,55 min) M3 (300,400,500 W ) X FE 5 4% 727 00 18,43
TR 4 SRR B, SR ] 65% FHERE A AR R (T R
400 W )45 min, 25 REI o e H ARG i
3.3 By AEiE
5N R TOHERE AR K F 0. 97, 3%

KW, 8Bl AL 00 & AR —E 5, AR N
2019 4F R fl 8 Foft sl o 19 75 3kt I, AT B 20
il 2 A ROV 56 5 A2 P AR 03 O 2020 4R YA f rP BT 2L
P (i EK o BT L e 555 A LI, A A R iz 5 2 Ao
S s iR e R 2 S UM SR AL U S 15 1 =S
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&3 10#LEMAERBEISMA A EENELE R (ng/mL,n =3)
Tab.3 Results of the content determination of eight components

in ten batches of Huoxue Xiaotong Tincture (mg/mL,n =3)

2

%% HE% FAR ARRD FARI, BREAE AALRREEN RRaME LAE

SI0.4085 0.7001 0.5008 0.4001  0.2056 1.1960 0.2088 0.1711
S20.4091 0.7004 0.5009  0.4003  0.2051 1.1970 0.2085 0.1702
S30.4093 0.7007 0.5014  0.4005  0.2054 1.1920 0.2081  0.1701
S 0.4189 0.7106 0.5103  0.4206  0.2148 1.2950 0.2178  0.1809
S5 0.4191 0.7109 0.5105  0.4209 02141 1.2910 0.277 0.1807
S 0.4185 0.7104 0.5102 0,408 0.2147 1.2930 0.2179  0.1806
ST 04199 0.7219 05117 0.4219 02152 1.2970 0.2189  0.1815
804197 0.7212 0.5118  0.4211  0.2150 1.2980 0.2180  0.1819
89 0.4207 0.7218 0.5119  0.4215  0.2159 1.2960 0.2183  0.1818
SI00.4209 0.7213 05112 0.4217 02153 1.2990 0.2184  0.1812
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Fig.3 Dendrogram of cluster analysis of ten batches of Huoxue

Xiaotong Tincture
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Fig. 4 OPLS-DA scores of ten batches of Huoxue Xiaotong Tincture
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Fig. 5 VIP values of the common peaks Huoxue Xiaotong Tincture
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