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Simultaneous determination of seven index components in Naoxintong capsule

by HPLC wavelength switching method

ZHANG Shengjie *, WANG Li, TIAN Zhimei
Wuwei Institute for Drug Control, Wuwei 733000, China

Abstract An HPLC-DAD wavelength switching method(240 nm, 280 nm, 316 nm, 403 nm) was developed for
simultaneous determination of seven index components: hydroxysafflor yellow A, paeoniflorin, ferulic acid, salvian-
olic acid B, kaempferol, formononetin and tanshinone IIA in Naoxintong capsule. The qualities of different batches
of Naoxintong capsules were evaluated by statistical analysis. Seven index components in 20 batches of Naoxin-
tong capsules were simultaneously determined by HPLC wavelength switching method with Capcell PAK C,q
MG II column (250 mm X 4.6 mm,5.0 pm). The mobile phase consisted of methanol-acetonitrile (25 : 75, A)
—-0.1% formic acid aqueous solution ( B) with a gradient elution program and a flow rate of 1. 0 mL/min, and
the column temperature was 30 °C. The results were analyzed by statistical analysis to evaluate the differences in

the quality of Naoxintong capsules. Results showed that the seven active components were well separated and

showed good linearity hydroxysafflor yellow A (403 nm) 2.30—-11.50 mg/L (r =0.999 2), paeoniflorin (240 nm)
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8.81-44.05 mg/L (r =0.999 6), ferulic acid (316 nm) 1.22—6.10 mg/L (r =0.999 6), salvianolic acid B
(280 nm) 11.61-58.05 mg/L (r=0.999 4), kaempferol (403 nm) 1.16-5. 80 mg/L (r =0.999 4), formononetin
(240 nm) 0.12-0.60 mg/L (r=0.999 5) and tanshinone IIA (280 nm) 2.28-11.40 mg/L (r =0.999 5). The
precision was good and RSD was less than 2. 0%, The repeatability was good and RSD was less than 2. 0% . The
stability was good in 24 h. The average recoveries were between 97. 35% —101. 02% and RSD was less than 2. 0% .
The contents of target components in Naoxintong capsules, hydroxysafflor yellow A was 0. 213—0. 369 mg/g, paeoni-
florin was 1. 535-3. 217 mg/g, ferulic acid was 0. 153—0. 236 mg/g, salvianolic acid B was 2. 563—3. 271 mg/¢g,
kaempferol was 0. 103—0. 181 mg/g, formononetin was 0. 022—0. 028 mg/g, and tanshinone ITA was 0. 466 —
0. 698 mg/g. HPLC wavelength change and gradient elution method was established for simultaneous determina-
tion of seven index components in Naoxintong capsule. The method is accurate, sensitive, reliable, and
repeatable, and can be used for the quality control of Naoxintong capsule.

Key words Naoxintong capsule; multi-index composition; determination; hydroxysafflor yellow A; paeoniflorin;

ferulic acid; salvianolic acid B; kaempferol; formononetin; tanshinone IT1A
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Figure 1 Gradient elution and wavelength switching program of HPLC
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Figure 2 HPLC chromatograms of Naoxintong capsule sample (a) and reference substances (b) at 240 nm (A),280 nm (B),316 nm (C) and

403 nm (D)

1: Hydroxysafflor yellow A ;2 :Paeoniflorin;3 :Ferulic acid ;4 ;Salvianolic acid B;5 ; Kaempferol ;6 ; Formononetin ;7 : Tanshinone ITA

Table 1 Linear range for peak area-concentration of seven components

Component A/nm Linear range/ ( mg/L) Regression equation r LOD/(mg/L)  LOQ/(mg/L)
Hydroxysafflor yellow A 403 2.30-11.50 y =44 867x -470.7 0.999 2 0.22 0.44
Paeoniflorin 240 8.81-44. 05 =20 546x +4 075. 1 0.999 6 1.76 7.05
Ferulic acid 316 1.22-6. 10 ¥ =96 559x -2 390.5 0.999 6 0.30 1.07
Salvianolic acid B 280 11. 61-58. 05 y =17 395x -1 238.9 0.999 4 0.58 4.64
Kaempferol 403 1.16-5. 80 y=81954x-5083.0  0.999 4 0.23 0.92
Formononetin 240 0. 12-0. 60 y =124 118x -247.8 0.999 5 0. 06 0.12
Tanshinone 1TA 280 2.28-11.40 y =48 964x +4 612.0 0.999 5 0.14 1.14
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Table 2 Recovery of seven index components in Naoxintong capsules (n=3)

Component Content/mg Added/mg Found/mg Average recovery/%  RSD/%
Hydroxysafflor yellow A 0. 143 0. 346 0.230 0.115 0. 488 0. 369 0.256 98. 89 0.71
Paeoniflorin 0.768 1. 101 0. 661 0. 440 1. 876 1. 441 1.210 101. 02 0.69
Ferulic acid 0. 083 0.183 0. 122 0. 061 0. 260 0.202 0. 142 97.59 0.74
Salvianolic acid B 1.289 1. 160 0. 580 0.290 2.431 1. 854 1.575 98. 30 0.69
Kaempferol 0. 067 0.174 0.116 0. 058 0.236 0.181 0.124 98. 30 0. 80
Formononetin 0.011 0.018 0.012 0. 006 0. 029 0.023 0.017 97.35 0.93
Tanshinone 1A 0. 240 0. 342 0.228 0.114 0.573 0.461 0.352 97. 80 0.77
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Table 3 Determination of seven index components in Naoxiniong capsules (n=2)

Hydroxysafflor yellow A/ Paeoniflorin/

Ferulic acid/

Salvianolic acid B/ Kaempferol/  Formononetin/  Tanshinone IIA/

Batch No.

(mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
171165 0.362 2. 485 0. 189 2. 841 0. 181 0.022 0.473
17101781 0.369 1.736 0.176 2. 841 0. 179 0.022 0. 486
1711146 0. 366 2.688 0. 166 2. 891 0.178 0. 026 0. 488
1710160 0.362 3.004 0.223 2. 825 0.175 0.023 0. 480
1707122 0. 366 2.745 0.216 2.897 0. 163 0.024 0. 489
1711150 0. 364 1. 548 0. 226 2.791 0. 168 0.024 0. 698
1712115 0.325 2.432 0. 182 2.982 0. 164 0.025 0.499
1710176 0.311 3.217 0.236 2. 866 0. 157 0.025 0. 486
1711196 0.331 2.552 0. 225 3.253 0. 152 0.026 0.614
180178 0.328 2.351 0.214 3. 046 0. 132 0.028 0.592
170885 0.297 2.463 0. 196 3.107 0.125 0.028 0.576
1708131 0. 286 1.535 0. 165 2.577 0. 134 0.022 0.479
171159 0.286 1. 626 0.213 2.563 0. 123 0.028 0. 468
171199 0.238 1. 606 0.22 2.642 0.116 0. 027 0.472
171254 0. 288 2.503 0. 198 3.271 0.135 0. 026 0. 632
1712158 0.217 2. 144 0. 153 2.917 0. 125 0.023 0. 492
1711145 0.213 2. 405 0.201 3.081 0.113 0.025 0.532
1711135 0.296 3.209 0.235 2. 856 0. 108 0.028 0. 466
1611106 0.213 2.770 0.173 3.014 0.103 0.025 0.528
1710160 0.232 3. 004 0. 183 2.832 0.113 0. 025 0.471
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Table 4 Mathematical statistical analysis of the content of seven index components in Naoxintong capsules

Component P N w/ (mg/g) s 95% Confidence interval/ ( mg/g)
Hydroxysafflor yellow A 0. 057 20 0.302 0. 056 0.277-0.329
Paeoniflorin 0. 111 20 2.401 0. 545 2. 146-2. 656
Ferulic acid 0.432 20 0. 199 0.025 0. 188-0. 211
Salvianolic acid B 0.362 20 2.905 0. 191 2.815-2.994
Kaempferol 0. 088 20 0. 142 0. 026 0. 130-0. 155
Formononetin 0. 197 20 0. 025 0. 002 0. 024-0. 026
Tanshinone ITA <0.05 20 0.521 0. 066 -
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