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[ Abstract ] Objective: To establish a quantitative determination of ginsenosides Rg,, Re, Rb, and
notoginsenoside R, in Fufang Danshen tablets based on the quantitative analysis of multi-components by single marker
(QAMS). Method; RP-HPLC method was used ginsenoside Rb, as internal reference standard, and 3 relative
correction factors ( RCF) to ginsenoside Rb, were calculated. The contents of ginsenosides Rg,, Re, Rb, and
notoginsenoside R, in Fufang Danshen tablets were determined by both external standard method and QAMS. The
differences between the two methods were evaluated. Result; A QAMS method for simultaneous determination of
ginsenosides Rg,, Re, Rb, and notoginsenoside R, in Fufang Danshen tablets has been established. No significant
differences were found in the quantitative results of ginsenosides Rg,, Re, Rb, and notoginsenoside R, in Fufang
Danshen tablets determined by the two methods. Conclusion: The QAMS method is rapid, accurate, and can save
reference substances. QAMS is suitable for quality control of Fufang Danshen tablets.

[ Key words ] quantitative analysis of multi-components by single marker; Fufang Danshen tablets;
RP-HPLC
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AR —W Z PPk R E 2 SRt AS
BAF Rg, ,Re,Rb, MI=-L R R, & &, H— DI
IRZHE 5 , [R] Ik SCRE S 30 22 48 b5 o 12 42 1 B9 RCR
IS R S i P i S A SRR
1 #a

1200 % 31 = R0 W AH 5 3% AL (36 [E Agilent)
€2695 F 41 5 0 AR 3% AL (36 [F waters) , BP211D
R RF (TEEFZ A ), AS 2 Rg, (5
110703-200316), A = B 4F Re (it 2 110754-
200317) , AZ A Rb, (415 110704-200314) , =&
B R, (L5 110745200516 ) Xf B, 1 b op |6 2
i 25 A E WE ST BE AR . 20 O 435 2 (Dikma) ,
KA AR, AR Y R i a, B 7S Rl
TIEAT B 4 R R By A BR 2 F) (445 2120920,
2120913 ,4120355,4120368 ,4120369) .,
2 AEEER
2.1 g KM waters symmetry C,, {8 i #
(4.6 mm x 250 mm,5 pum) , s ZME(A)-0. 1%
BRI K W (B) BB BEVEBE (0 ~ 12 ~ 20 ~ 60 min,
19% ~19% ~28% ~36% A) , MK 203 nm, ¥
¥ 1 mLemin ", HJE 25 C, WA 1,
2.2 XMSEBAE S R =ERHE R, A
Z B Rg, , NS AT Re, AZ AT Rb, X IR i i
RS EARE I B O AR R AL R 2] L A F)
HFEERH R ,ASRI Rg ,AS A Re, AS 2
1F Rb, 4 0.311,0.782,0.129,0.967 g-L "R & Xf
PRI . 73 INZ 8 Rb, X B oh i B, R 2% FR
JE T B O MR R 20, 455,753 0. 952 g-
L' AZ B4 Rb, X B 5 o
2.3 flmwm g WEIT SR 20 Ik
FALA KBRS R IR RIS A A, K
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Fig.1 HPLC of hybrid reference substance solution (A), sample

solution (B), negative sample solution (C)

WARILO. 5 g, B HEL b, MEF A T EE 5 mL, FR
SE TR 8 7R HE B 30 min, i, FHOH R AD R .
1 0.45 pm JERE, BIFG

2.4 FIVERERERAE & $% 2010 AERRCHPE 2y
) EJ5 P R AR T3 B il R T2 sk =
A B L e AR B U R B ) A D 1 Ak PEA
S o G SR

2.5 AMESRRWE RERIBCE IR R AR 2,
5,10,20,30 wL, 3EA @A, DIAERE R (ng) N A
i, (0 e T AR (A) DAy PR A B 2 T B 4 i £ A S [
VAT7 R o o3 BOIR & 0T R Al 0 T, P P TR G A R o
il 2R A7) e SRR B0 B R R R IR, ) G e T R

WEE 3 P BERE ARG H R (LOD) , e T AR Ay M 5
10 i AR Y E B R (LOQ) , L3R 1,

Table 1 standard curve, linear range, quantitative limit and detection limit of each component

%y o il 2 r LT g LOD/ pg LOQ/pg
=LBHR, Y =143.95X-7. 368 0.999 5 0.622 ~9.33 0.03 0.3
ANZ B Rg, Y =355.92X -69. 481 0.999 3 1.564 ~23.46 0.02 0.4
ANZ 2T Re Y =227.02X +13.7 0.999 7 0.258 ~3.87 0.01 0.3
ANZ BT Rb, Y =267.03X -73. 647 0.999 6 1.934 ~29.01 0.02 0.3
2.6 RIEEFRITAE MRNLH KRBT 2.7 HNKEEELHBERKZEE BORA XS E

BRIENTARK S, =f/f. =A.C/(AC) AKXUANS
B Rb, HAZY, IR AS B Rg, , AS
H Re, = LRH R, X AZH Rb, BYAH XA IE K
T 2,
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Table 2 Relative correction factor of Ginseng saponin Rg, ,Ginseng
saponin Re and Panax notoginseng saponins R, relative to Ginseng

saponin Rb,

XA S

PR/ WL S ERF R/ ASBH Rg/ AR Re/
ANZ B4 Rb, ANZ BT Rb, ANZRBH Rb,

2 0.953 0. 724 0. 889

5 0.934 0. 705 0. 876

10 0.926 0. 684 0. 841

20 0.961 0. 696 0. 857

30 0. 952 0.711 0. 864

®3 AZEHFRg ABEHFRe.ZLEHR WASEH Rb, H
M #0 B a4 2 B

Table 3 Days and daytime precision %
H A RSD H [a] RSD
iy
1 B 1 1] g TT AR - B8 1 ] U T PR

=tBHR, 0.5 1.1 0.6 1.6
ANZSRBAT Ry, 1.1 0.4 1.1 2.1

A BH Re 0.2 0.7 0.3 2.0
NSRBI Rb, 0.1 1.6 0.2 2.7

% 53 4F Rb, f RSD 4+ % %
1.8% , 1.0% .

2.9 HEEMRAE B —HAEMS, 6,k 2.3
TT Tk ) A A T U, 2. 1 T gk g 1
FE MRS &R, —t8H R, ASEH R,
ANZ B Af Re, AZ 21 Rb, (& & 45354 0.23,
0.89,1.10,4. 65 mg/J .

2.10 ke R Flsm e S AR 6 6y,
0.25 g KE® PR , 43 i HERA N A — 22 2 19 4 BE i
Foe HE 3 5 W A B T v A, O 4R N Y g 4%
PRUERE PR BICR , = £ B R, AZ B Rg,,
ANZ B A Re, A Z 2 1F Rb, iy [l Wt R 4 Jill
99.6% , 100.7% , 100. 1% , 99.8% , W% 4.

1.5%, 2.0%,

x4 EFASHB4FE S ML RS

Table 4 Results of recovery test

%ix A/ mg  FEXRIER/ % RSD/%
=L B R, 0. 124 99. 6 3.4
ANZ B Rg, 0.391 100. 7 2.7
NSRBI Re 0. 650 100. 1 4.1
ANZ B AT Rb, 1.934 99. 8 2.5

2,11 BEARINE g A IR IBCTR 5 X6 TR T
ANZ A Rb, % I W B3 i 7 4% 10wl
TEABCRH @354, M |, 2R F AR i A — I 2237 3

AR R, RS, SEREY - ZITkYE
VAN ZRFRUIMEAE S TE =t

x5 BEAMMRE-NEZIEZENE mg/ F
Table 5 Content determination results of each component by

external standard method and multi-components quantitive by one

marker mg/ tablet
SLRIFR, AZRIFRg  AZRERe
o | AEEF
5 - W W
Rby  sh4s St 5hh7
| om0 zw 0 g

2120920 4.67 0.22  0.23 0.84 0.8 1.07 1.12
2120913 5.07 0.24 0.24 0.92 1.03 1.21 1.28
4120355 4.72 0.23 0.26 0.87 0.91 1.17 1.31
4120368 4.93 0.28 0.28 1.21 1.22 1.33 1.33
4120369 5.14 0.27 0.27 1.15 1.25 1.18 1.22

3 g

3.1 (g AE N SO B g BT PR
AR (3 R S Agilent 1200 Z 519 4 (0335 4 A
waters 2695 F & &0 M 4 3% X, 4 B FE waters
symmetry C,,, Venusil XBP C, Agilent XDB-C (4.6
mm x 250 mm, 5 pm ) @35 AE PE A7 P AR X AL GE
TLERIE 6,

F6 AEMUIFMEEENERNBNKZERF

Table 6 The relative correction factor of different instruments and

chromatographic column to determine

€ JuRiyis Sy, forepmn, S resmb,
Agilent 1200 waters symmetry C g 0.948 0.732 0. 837
Venusil XBP C,q 0.934  0.729  0.848
Agilent XDB-C 4 0.911 0. 694 0.877
waters 2695  waters symmetry C g 0.930 0.721 0. 839
Venusil XBP C, 0.962  0.705  0.841
Agilent XDB-C ¢ 0. 925 0.721 0. 880

3.2 fF L o 3 0 A 2 AL R R Ll
fr HR IR Ok g S [R5 4E 6 RhOR TR T K )
{4, & F . waters symmetry C,;, Venusil XBP C,,
Agilent XDB-C 4, Phenomenex Luna C ., K 3% & F| H
# BDS C,;,Dikma C 4 (4. 6 mm x250 mm,5 pm) , it
74 o3 €635 1 25 4 R I B €8 335 W 1) 2 oL, 45
RIFET,

¥ H] RP-HPLC ¥, 7£ £ M5 (A) -0. 1% B IR /K ¥+
AR GE R IEAT B P RN, A5 2 (0385 18] o, 18R AL
Uf AW 2 ) o B Rl Ol G 7 i r B A SR B
N SR R4 SO R A B R A 8 e T
FAAE 24 h F20E , BE b & B A PEBCAF, R
LRI TE 95% 5 105% 2 [a] , & W% I %2 J5 % AT
S R, T LA S E 2 5 M2 Rt AS A Re,

<71 -



21 B 1)
2015 4£ 1 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 21 ,No. 1
Jan. ,2015

x7 BRSNS BEEZEMENM S EILIERNE T

Table 7 Test results of each component by chromatographic column and the positioning of the chromatographic peak of components

A1 Rb, =LEHFR AZ BT Rg, AZ BT Re

SN

t/min t/min by t/min 1798 t/min by
waters symmetry C,g 39.372 13. 504 0.34 17.717 0.45 18.008 0. 46
Venusil XBP Cq 39.918 14.782 0.37 18.993 0.48 19.217 0.48
Agilent XDB-C 4 38.125 13. 125 0.34 17.523 0. 46 17.761 0.47
KRR R AE BDS C 4 39.012 12. 924 0.33 18. 124 0. 46 18.295 0.47
Dikma C g 40.781 14. 445 0.35 18. 853 0. 46 18. 994 0.47
Phenomenex Luna C 41.157 13.278 0.32 20.726 0.50 20.215 0. 49

Rg,,Rb, fll= LB H R, &, @gUASEYE
Rb, N¥a¥5, IHFE AR #F AT A S 21 Re, Rg,
M=tBA R, X AZ 217 Rb, [ AH XA E B+,
RSD ¥J 7€ 5% LAY, A IE B F2 e, v LAAE iy —
DR EET ST UAENE TS R AS
B Re,Rg, =L BH R, 5AZ 21 Rb, Z il
R E A S R MR TR — I 20 7 v
e N2 B Re,Rg, \Rb, =L RBH R, &,
SRR, BRI E 8E k54
PRiEmELS R T R EE 25 TR T2 TSR
T AZ B iF Re,Rg, ,Rb, fl = LR R, FHM—
) 2 T 0 2 45 R 0 G T X 5 R A
4R —3, NS 21 Rb, &2 ASH = L 254 M A
o7 B A 50 R ) S B Ay, SRR, AR B R B, F
LA i 57X L4087, 8 A S 21 Rb, fER NS Y
(R 53 S B S, ME A M AT, AT S R

TE TR B P R GEaE F P25 48 v 3l 2k AN
A 2% Fl €8 3% AE (9 % 8¢, A & & 1 Re, Rg, ,Rb, FlI
“-LRAF R, T — 3, e A B R
PRl 24 B A 4y )l A2 AR G MR R, R W) BT SR
F14) €8 33 25 i P R e, LR A T R G 3 Pk
225 o TEXT A Uy (015 W 1 AT 8 AL B, AR 5286 SR
AEXT O B BF 18] (B DU B 43 AH X T N 290 ) 3R 47 B 43
FE T NS R IR A3 0 A X O B R T R g
X AE DU A R AT M X HE R SE I T 2 7 S R
ANZ 4 Re,Rg, ,Rb, 1 =-L R R, & &E R
2K

5 BT ARSI VR P S R o )i i
SE I UE | — I 22 TE A A R 0 B R R TR A R
Gl R 28 6 — I 2 P 1k 10 R GE 1 A e] A7
PEFEAT TERT ISR . S5 SRR, — W 2 PRk W
R GIMMET SRR A B EES  RRA T IE
ATSEELLL NS AT Rby Sy X B 38 5 i a2 A9 R X

.72 .
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