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Simultaneous Determination of Six Components in Bushen Qiangshen Pills

LIN Xiu-lian', SONG Fen-yun®* , LI Hua', CHEN Yu-xuan’, ZHOU Ying-yi’
(1. School of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou
510006, China; 2. School of Pharmacy, Guangdong Pharmaceutical University, Guangzhou 510006,
China; 3. Guangdong Institute for Drug Control, Guangzhou 510018, China)

[ Abstract | Objective; To simultaneously determinate the contents of protocatechuic acid, chlorogenic
acid, hyperoside, specnuezhenide, epmedin C and icariin in Bushen Qiangshen pills (BQP) by developing an
Ulira high performance liquid method (UPLC) . Method: The UPLC separation was performed on an Agilent SB-
C,; reversed-phase column (4.6 mm X 100 mm, 2.7 pm) with acetonitrile-0. 1% phosphoric acid solution as the
mobile phase for gradient elution. The detective wavelength was set at 260, 325, 360, 224, 270 nm. Result; The
calibration curve was linear when amount was within 0. 78-201. 00 mg - L' for protocatechuic acid (r =0.999 9) ;
0.79-202. 60 mg-L "' for chlorogenic acid (r=0.999 7); 0.93-238.39 mg - L' for hyperoside (r=0.999 9);
0.66-169. 62 mg - L' for specnuezhenide (r =0.999 9); 0.81-206. 85 mg + L. ™' for epmedin C (r=0.999 9) ;
and 0. 74-190. 85 mg - L~ 'for icariin (r =0.999 9) . The recoveries were 97.6% , 99.6% , 99.7% , 97.2% ,
95.5% , 96.3% with RSDs of 1.0% , 1.5% , 1.5% , 0. 8% , 0. 4% and 0. 9% , respectively. Conclusion; This
simple and reliable method can be used for the quality control of BQP.
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Table 1 Regression equation and linear ranges of 6 components

25.32,12.66,6.33,3.17,1.58,0.79 mg-L™'; 4 %
BE1F 238.39, 119.20, 59. 60, 29. 80, 14.90, 7. 45,
3.72,1.86,0.93 mg- L' ; 4% 4 5i4f 169. 62,84. 81,
42.40,21.20,10.60,5.30,2.65,1.32,0.66 mg-L™";
B 7E % C 206.85,103.4,51.70,25.85,12.92,6.46,
3.23,1.62,0.81 mg-L™'; % 27 4F 190.85,95. 42,
47.71,23.86,11.93,5.96,2.98,1.49,0. 74 mg-L™"),
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5 I 0y r Sl /mg- L K BR/mg- L~ SE R/ mg- L7
JRILZE A, =15 876C -3 807 0.999 9 0.78 ~201.00 0.04 0.10
IR A, =13 658C -9 274 0.999 7 0.79 ~202. 60 0.04 0.10
E40 555 A3 =9 613C -3 421 0.999 9 0.93 ~238.39 0.06 0.12
R vy Ay =5166C -1 161 0.999 9 0. 66 ~ 169. 62 0. 04 0.08
W E C A5 =8 003C -1 809 0.999 9 0. 81 ~206. 85 0.05 0. 10
LT Ag =9 591C -3 164 0.999 9 0. 74 ~190. 85 0.09 0.19
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Table 2 Results for recovery tests Bushen Qiangshen pills

% FREER/ g B /mg A&/ mg A/ mg I e 2/ % -1 R/ % RSD/ %
JF LA R 0.504 5 0.132 2 0.130 8 0.260 7 98.2 97.6 1.0
0.501 0 0.1313 0.130 8 0.260 5 98.8
0.500 3 0.1311 0.130 8 0.259 1 97.9
0.501 8 0.1315 0.130 8 0.257 4 96.3
0.499 4 0.130 8 0.130 8 0.258 7 97.7
0.505 2 0.132 4 0.130 8 0.258 7 96.6
2k JFU R 0.504 5 0.312 9 0.301 5 0.616 7 100.7 99.6 1.5
0.501 0 0.310 8 0.301 5 0.616 5 101.4
0.500 3 0.3103 0.301 5 0.613 2 100.5
0.501 8 0.3113 0.3015 0.605 8 97.7
0.501 3 0.311 0 0.301 5 0.606 3 98.0
0.499 4 0.309 8 0.301 5 0.608 7 99.1
G M 0.504 5 0.284 1 0.268 0 0.5539 100.7 99.7 1.5
0.501 0 0.282 2 0.268 0 0.5533 101.2
0.500 3 0.281 8 0.268 0 0.551 4 100.6
0.501 8 0.282 6 0.268 0 0.543 8 97.5
0.501 3 0.2823 0.268 0 0.546 2 98.5
0.499 4 0.2813 0.268 0 0.549 4 100.0
Rt v 0.504 5 0.362 3 0.364 3 0.716 5 97.2 97.2 0.8
0.501 0 0.359 8 0.364 3 0.716 1 97.8
0.500 3 0.3593 0.364 3 0.716 0 97.9
0.501 8 0.360 3 0.364 3 0.711 0 96.2
0.499 4 0.358 6 0.364 3 0.714 3 97.6
0.505 2 0.362 8 0.364 3 0.713 3 96.2
W7EE C 0.504 5 0.223 2 0.221 3 0.4355 95.9 95.5 0.4
0.501 0 0.2217 0.2213 0.433 2 95.6
0.500 3 0.221 4 0.2213 0.4319 95.1
0.501 8 0.222 0 0.221 3 0.4329 95.3
0.499 4 0.2210 0.2213 0.433 7 96.1
0.505 2 0.223 6 0.2213 0.434 1 95.1
ELA 0.504 5 0.544 1 0.514 3 1.041 1 96.6 96.3 0.9
0.501 0 0.540 3 0.514 3 1.041 2 97.4
0.500 3 0.539 6 0.514 3 1.038 6 97.0
0.501 8 0.541 2 0.514 3 1.031 6 95.4
0.499 4 0.538 6 0.514 3 1.034 5 96.4
0.505 2 0.544 9 0.514 3 1.034 6 95.2

PE LA JAE T, 70 50 AR R AR 20 Bl OB 8 D4R IR TR o 78 25 B A ol 3 A P 4 B 2 i 5 X

WO R AT 5 5, IWRURULZR IR AR IR & 22 Bk (4 ) I 25 56 7 AN [ $2 BO ) (20,30,40,60 min) .

Frte o WIAEE C MR F AT i B UK, S50 S5 SRSRIT, gk ml i 558 7 $2 B 2 o 7 23R BOCR A

KU,50% LBEHE IR R, I EE £ 50% L BEAE 24, OB B AR AR, R HE S 42 B 30 min J5 42 HUR A
- 59 .
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Table Content determination results for 6 components in Bushen Qiangshen pills mg-g !
I3 5 LR LRI S LA ¢ L T HA#E C R
E=9 8l 140102 0.123 4 0.473 0 0.466 0 0.3335 0.337 1 0.075 4
150203 0.171 6 0.481 4 0.590 5 0.247 4 0.617 6 0.364 4
150403 0.170 1 0.529 7 0.550 6 0.642 5 0.217 0 0.169 1
150503 0.157 1 0.545 3 0.635 4 1.483 8 0.094 1 0.754 1
150702 0.253 7 0.610 5 0.662 7 0.921 8 0.136 8 1.141 8
150705 0.164 8 0.572 0 0.679 1 1.726 1 0.095 2 0.769 6
[] 4~ 14120174 0.270 7 0.523 8 0.602 9 1.540 8 0.846 9 1.046 6
14120175 0.280 5 0.539 2 0.636 5 1.5153 0.830 3 1.026 9
14120994 0.205 8 0.569 6 0.654 3 1. 840 4 0.833 8 1.357 4
14120996 0.211 4 0.5755 0.663 6 1.842 4 0.842 3 1.3457
15120512 0.262 0 0.623 0 0.563 2 0.718 1 0.442 5 1.078 5
15120513 0.268 4 0.605 5 0.544 4 0.598 8 0.390 8 0.990 9
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