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Determination of Four Flavonoid Glycosides in Bushen Qiangshen Capsules and Study on Transfer Rate

ZHANG Chongsheng, NI Zan", YE Jianchen, ZHANG Pengcheng(Wenzhou Institute for Food and Drug Control,
Wenzhou 325008, China)

ABSTRACT: OBJECTIVE To determine 4 flavonoid glycosides of epimedin A, epimedin B, epimedin C, and icariin in
Bushen Qiangshen capsules by HPLC, and investigate the transfer rate of icariin from Epimedii Folium. METHODS After
ultrasonic extracted by 50% ethanol, the sample was separated on an Agilent Zorbax SB-Cis (4.6 mm X 250 mm, 5 um) column
with the gradient elution. The mobile phase consisted of acetonitrile and water, with a flow rate of 1.0 mL-min~!. The column
temperature was set at 40 °C, and the wavelength was set at 270 nm. RESULTS Good linear relationships of epimedin A,
epimedin B, epimedin C and icariin were obtained with correlation coefficients=0.999. The average recoveries were 104.2%,
103.2%, 105.3% and 103.7%, and RSDs were 1.4%, 1.9%,
determined =0.73 mg'g~!, with the average transfer rate of icariin from 9 batches of self-made samples as 56.04%. Among 45
batches of samples from 11 manufacturers, 12 batches were below the limit, indicative of a rate of 26.7%. CONCLUSION The
method has good reproducibility and strong specificity, which is simple and easy, and can be used to inspect the transfer rate of
icarii in the preparation process and improve the quality control.
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0.9% and 1.6%, respectively. The content limit of icarii was
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Fig.1 HPLC chromatograms

A-mixed reference substances; B-sample; C-negative sample;
1-epimedin A; 2—epimedin B; 3—epimedin C; 4—icariin.
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Tab. 1 Linear range, regression equation, correlation

coefficient(r), detection limit and quantitative limit for 4
flavonoid glycosides
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Tab. 2  Content determination results of 4 flavonoid
glycosides in Bushen Qiangshen capsules(n=3) mg-g”!
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Wi éﬂar*hal:f] 5 7 ﬁuJBEI /}ZEFEI
pg-mL pug'mL ™ pg-mb

IS

é’f\ 6.70~269.2 Y=2.282 8x10°X-121 878 0.9990 0.204 0.527

ik

U 5.70~227.0  Y=1.0423x10°X-34 481.9 0.9995 0.182 0.436
% 6.20~247.7 Y=1.530 9x10°X-50 143.6 0.9998 0.197 0.611

5.20~207.6 Y=1.460 7x10X-52599.0 0.9999 0.167 0.416
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1 HR - 0.998 - 1.198 2.196
2 Hil o - 1.003 - 1.204 2.208
3 HWm - 0.999 - 1.199 2.198
4 Hil - - 1.277 - 1.277
5 i - - - - -

6 Hilr - - - - -

7 Hik - - < 2.285 2.285
8 Bkpg - - 1.085 - 1.085
9 il - 0.493 = 1.381 1.874
10 5 - - y 1.316 1.316
11 5 - - - 1.084 1.084
12 puji| - & 1.457 1.068 2.525
13 pu)i| - 0.603 - 1.406 2.009
14 17y - - - - -

15 5 - - - 1.386 1.386
16 puji| - 0.599 - 1.399 1.998
17 5 - - - 1351 1.351
18 Hik - - 1.188 0.792 1.980
19 puji| - 0.597 - 1.492 2.088
20 FEM - - 3 1.398 1.398
21 pyjif - 0.674 - 1.444 2.118
22 Hlt - - - 2.511 2.511
23 HMt = - 1.087 0.692 1.778
24 il 0.889 1.087  0.889 4.051 6.917
25 W - - - - -

26 WP - - - - -

27 Ui - 0.506 - 1.416 1.922
28 St - 0.693 - 0.990 1.683
29 Hil 0.598 0.697 - 1.992 3.287
30 Hit 0599 0.999 1.498 2.996 6.093
31 Hikr 0692  0.791 0.989 2.671 5.143
32 Hil 0.503 0.906 1.208 2.114 4.730
33tk 0.794 1.885 2381 5.556 10.615
34 B - 0.601 1.102 1.002 2.705
35 M - - - 1.378 1.378
36 )il - 0.490 - 1.471 1.961
37 )i - 0.404 - 1.414 1.819
38 puji| - 0.392 - 1.371 1.763
39 WM - - - - -

40 HM - - 1.405 0.502 1.906
41 e - - - 0.790 0.790
42 S - - - 0.598 0.598
43 puji| - 0.498 - 1.595 2.093
44 M - - - 1.558 1.558
45 FHk o - - - - -
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Note: “~"—less than LOD.
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Tab. 3 Transfer rate of icariin from Epimedii Folium to
Bushen Qiangshen capsules(n=3)

e EFFE mgg! A il 1524 /mg-g ! 2R /1%
1 3.735 2.085 74.41
2 5.115 1.422 37.08
3 4.837 2.661 73.35
4 7.004 2.173 41.36
5 6.148 2.695 58.44
6 5.929 2.492 56.04
7 5.573 2.959 70.80
8 6.985 1.720 32.83
9 5.335 2.404 60.09
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