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(=] a4 . RP-HPLC 3% 5E i L 4L 9% 75 (blood-invigorating and stasis-removing prescription, BSP) H1F} & % |
JEILZRIE AT B R BTELIR S BEIA KR ER TSRk, & R Waters Symmetry Shield™ RP Cy5 (150
mmX4. 6 mm, 3.5 pm) @5, LI EE-0. 25 %0 AR L) VKBS R KSR W i 2 AR, iR 0. 8 mL/min, HHR 30°C, FHZ R A
JLASEE AT CEAR SR (PTERIR FPF S 1T A SR 5 AN & A M 4 S 280 nim; 38 B Y SR T 28 R DG B3 4G ) % , S A% 4
B 90°C, AWM E 2.8 L/minURA SR, &R FSHE FILSEE AT SR E WSS (1 A R P I 0 L
SRS R 0. 01~0. 80 pg(r=0.999 8).0. 005~0.4 pug(r=0.999 7),0.05~4 pg (r=0.999 8),0.005~0.4 pg(r=
0.999 7),0.006~0.5 pg(r=1),0.005~0. 4 pg(r=1),0.031~2.46 pug(r=0.999 3); IFEFI I E 97. 0% ~101. 0% Z
], B RSD#/hF 2%, MET 3 M SR LB AT R R AR TSI [ A 18 F & (P
fE) 43 01.15.,0. 13 .4. 48,0.80.0.72,0. 31.3. 12 mg/g. &+ % HIEMME AW RGN E BSP o 0A 885 1 &
RS,
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RP-HPLC in determination of seven active ingredients in blood-invigorating and stasis-removing prescription
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[ Abstract ] Objective  To develop an RP-HPLC method for determination of tanshinol, protocatechualdehyde,
paconiflorin, puerarin, ferulic acid, tanshinone [[ A and astragaloside in blood-invigorating and stasis-removing prescription
(BSP). Methods The analysis was performed with a column of Waters Symmetry Shield™ RP Cy5 (150 mm X 4.6 mm, 3.5
pm) s and the mobile phase consisted of methanol-0. 25% acetic acid. The flow rate was 0. 8 mL/min and the column
temperature was 30°C. UV was employed to determine the contents of tanshinol, protocatechualdehyde, paeoniflorin, puerarin,
ferulic acid and tanshinone [ A, and the detection wavelength was set at 280 nm. Evaporative light scattering detection (ELSD)
was employed to determine the contents of astragaloside. The temperature of drift tube was 90°C and the gas flow was
2.8 L/min (compressed air). Results The linearity was obtained over 0. 01-0. 80 pg (r=0.999 8) for tanshinol, 0. 005-0. 4 pg
(r=0.999 7) for protocatechualdehyde, 0.05-4 pg (r=0.999 8) for paeoniflorin, 0.005-0. 4 pg (r=0.999 7) for puerarin,
0.006-0.5 pug (r=1) for ferulic acid, 0. 005-0. 4 pg (r=1) for tanshinone II A, and 0. 031-2. 46 pg (r=10.999 3) for
astragaloside. The recoveries were all between 97. 0%-101. 0%, and RSDs were all less than 2%. The contents (mean) of
tanshinol, protocatechualdehyde, paeoniflorin, puerarin, ferulic acid. tanshinone [[ A and astragaloside in three batches of
samples were 1.15, 0. 13, 4. 48, 0.80, 0.72, 0. 31 and 3. 12 mg/g, respectively. Conclusion The method in our study is

convenient, accurate and sensitive, and it provides a reference for the determination of active ingredients in BSP.
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2.1 & & 8, % F . Waters Symmetry
Shield™ RP Cis(150 mm X 4. 6 mm, 3.5 pm) ;i
BlAH A H B (AD-0. 25 %0 (B H) VKIS IR /K W (B) 5
FEF T BB UEM (0~5 min, 10%—>20%A; 5~10
min, 20% —>25% A; 10 ~20 min, 25% —>30% A;
20~30 min, 30% —>80% A; 30~ 35 min, 80% A;
35~40 min, 80% —100% A), F& ¥ I . &5 J ¥k i
80% A-20% B; it # . 0. 8 mL/min; 28 & & I I £ .
280 nm; ELSD S B JE 90°C , <y = 2. 8 L/min
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JLZEWE ATEGH AR R BTELR L SF 2 1T A R 2
P T A0 BE VR, 58 AR 0 25 4G I 5 P OR R )T
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FESW 1A R 40 pg/ml) 5 75 K5 %5 FR BUE B W4T X
R B, 70 0 FH BV A, TIC BOVR B2 R 492 g/ mL 1)
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B 2 h, B I RO 0B, 5 2 IR B O, 2 T
I 709 RIS B B, R AR R RS A 2 100
mL B, AT 70 % I BE R 2 B L RS JF 4 0. 45 pm
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1 BEXR&E(A)HE(B)K HPLC-UV B
Fig1 HPLC-UV chromatograms
of mixed standard (A) and sample (B) solutions
1. Tanshinol; 2: Protocatechualdehyde; 3: Paeoniflorin; 4:

Puerarin; 5: Ferulic acid; 6: Tanshinone [[ A

Astragaloside
A A
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B2 BHEHEFEXEM(A)FESR(B)A HPLC-ELSD & i
Fig 2 HPLC-ELSD chromatograms

of astragaloside standard (A) and sample (B) solutions

2.4.2 AMXAFE KEWER 2.2 FWIRS
Xof B A TR, 70 90 PR 1 R B 04 TR A o
AR (PP SRR N 1.2.4.8.16.32.64.80 pg/
mL; FILF RN 0.5.1,2,4.8,16,32,40 pg/
mL; A7 25 KK A 5,10, 20,40, 80,160, 320, 400
pg/mL; BRFEMRIKHK 0.5,1,2,4.8,16,32,40 pg/
mL; BB KKy 0. 625 .1, 25.,2.5.,5,10,20,40,50
pg/mL; PHZH [ A KKK 0.5.1.2.4,8,16,32.,40
pg/mL)  HEREAR R 10 L. DL T AU E Y A
At DLERE B X (g R B8 A s ] 2 A v T 45 153
M7 FEFNZEAPETO . 5o oRE 2 I 2. 2 00T Ay o B
PP 6T H8 5 5 V8, D 70 0 P R R o G 2R B0 o A o
VR (MR 3.125.6. 25,12, 5,25,50,100,200,246
pg/mL) IR 10 L, DA RE A 0 1 B A X
BUE Y I AbR . LR X () 195 T X 800 h
Tl AR R R AT 2 1 10T, 3 B TR 0A O R RIDAR OG R R
DA AR AG T BR A W e S/ IN = 3 M M1k PR 15 12 e
S/N=10 FJEW, 535+ S R FEILA B AT
TR R BB TS A R T R A%
R B R e AIG E HERRL WLER 1L RS e i T
ZOKR,

2.4.3 REMER  BUE MK & W] 10 4L, 5
B 0.2.4.8.12.24 h# 2. 1 TR €035 4 44 2E A0
JE IO SRR, THEERE AL A AR R Y RSD, 2
RIS R JFILAEEE AT B R RS2
B 11 A B8 P B RSD 4051k 0. 85%,0.58%
0.62%.0.97%.0.93%.0. 87%.0. 79% , ¥ 75 & %
TR,

2.4.4 mEEE R AR E LR K EFRI—
FE ) BSP M 29 1.9 g, 48 9 03, 43 SRS B AR
oK AU 7 RROW RR . 4% 20 3 TR A
T AR SRR A 2.1 T (A S R R RE A AT L 3
BOAEEISCR W —He R 1 d NIE 5 RGHFREH N
R % B s IR — Wk B B HO o 1 WSl 5 dL 5
H R 2 8 L 25 I3 2, IR A e A T R

2.5 HSmegmlE % 2.3 WF M7kl 3 gt
AR L 2. 1 TN 3 A 0 BEAR I SE L 4 )
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Tab 1 Linear relation of seven active ingredients of BSP

Component Regression equation r Linear range m/pg LOD m/ng LOQ m/ng
Tanshinol Y =324 330X—1 871.9 0.999 8 0.01-0. 8 5 10
Protocatechualdehyde Y =3 246 900X—8 178.3 0.999 7 0.005-0. 4 1.25 2.5
Paeoniflorin Y=5016X—283.45 0.999 8 0.05-4 25 50
Puerarin Y =57 993X —503. 69 0.999 7 0. 005-0. 4 2.5 5
Ferulic acid Y=1 895 400X —2 050. 8 1. 000 0 0.006-0. 5 1. 06 3.13
Tanshinone [ A Y=2 160 500X +377.59 1. 000 0 0.005-0. 4 1. 25 2.5
Astragaloside Y=1.755 6X+6.053 0.999 3 0.031-2. 46 15.63 31.25

BSP: Blood-invigorating and stasis-removing prescription; LOD; Limit of detection; LOQ: Limit of quantity

K2 MREMBEZELTHER

Tab 2 Recovery and precision of the assay

Component Known/ amount /\dded/amounl Recovery (70) Precision (J0)
m/mg m/mg Mean RSD Intra-day Inter-day
Tanshinol 2.18 1.68 100. 1 0. 84 0.36 1. 14
2.19 2.10 99.03 1.13 0.56 1.23
2.19 2.52 98. 40 0.98 0.53 0.98
Protocatechualdehyde 0.24 0.18 98. 47 0.73 0.57 0.78
0.25 0.23 99. 58 0.92 0.73 0. 87
0.25 0. 28 99. 05 1. 08 0.58 0. 95
Paeoniflorin 8.51 6.78 97.56 1. 41 0.77 0. 88
8.50 8.47 98.22 1.02 0. 84 0.94
8.52 10. 16 99. 64 1.21 0.68 1.23
Puerarin 1.52 1.20 99. 35 0. 89 0. 37 0.78
1.51 1.50 98.13 0.94 0.47 0.83
1.53 1. 80 101.0 0.93 0. 45 0. 86
Ferulic acid 1. 40 1.10 98.73 0.53 0.53 0.68
1.41 1. 38 99. 04 0.63 0. 37 0. 85
1. 40 1. 66 99. 46 0. 36 0.57 0.79
Tanshinone [I A 0.58 0.48 99. 24 0.45 0.41 0.56
0.59 0. 60 100. 2 0.47 0. 54 0.72
0.59 0.72 99.79 0.76 0.43 0. 85
Astragaloside 5.94 4.74 97. 14 1.57 0.98 1.22
5.95 5.92 98. 57 1. 26 1.15 1. 35
5.96 7.10 98. 84 1. 66 1.02 1.19
®3 BSPHEMOINEE
Tab 3 The contents of seven active ingredients of BSP
wp/(mg + g ') n=3, xts
Batch Tanshinol  Protocatechualdehyde Paeoniflorin Puerarin Ferulic acid Tanshinone [ A Astragaloside
1 1.154+0.01 0.13+0.01 4.48+0.01 0.80+0.01 0.74+0.01 0.31+0.01 3.13+0.02
2 1.164+0.01 0.13+0.01 4.47+0.02 0.80+0.01 0.70+0.01 0.30+0.01 3.114+0.02
3 1.154+0.02 0.1240.01 4.4840.01 0.7940.01 0.7240.02 0.3140.01 3.13+0.01

BSP: Blood-invigorating and stasis-removing prescription
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