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Determination of rosmarinic acid, lithospermic acid, salvianolic acid B, and
salvianolic acid C in salvianolic acid A crude drug by quantitative analysis of
multi-components with single marker

SHEN Lin, XU Gui-ling, HAO Fu, LI Dong, HOU Jin-cai
Shineway Pharmaceutical Group Co., Ltd, Shijiazhuang 051430, China

Abstract: Objective To establish quantitative analysis of multi-components with single marker (QAMS) for determination of
specified impurities, such as rosmarinic acid, lithospermic acid, salvianolic acid B, and salvianolic acid C in salvianolic acid A crude
drug. Methods HPLC method was carried out on Agilent Zorbax Eclipse XDB-Cig column (250 mm x 4.6 mm, 5 pm). The mobile
phase consisted of 0.2% phosphoric acid and acetonitrile solution with gradient elution. The detection wavelengths were 286 nm. The
flow rate was 1.0 mL/min with injection volume of 20 uL. The column temperature and sample room temperature was set at 25 ‘C and
4 °C, respectively. Salvianolic acid A was used as the internal reference substance to establish determination of specified impurities
(rosmarinic acid, lithospermic acid, salvianolic acid B, and salvianolic acid C) in salvianolic acid A crude drug. The relative
correlation factors (RCFs) of rosmarinic acid, lithospermic acid, salvianolic acid B, and salvianolic acid C were calculated and
established. The contents of specified related substance were determined by the external standard method (ESM) and QAMS method,
respectively. The QAMS method was validated through comparison of the results obtained by the two different methods. Results The
linear ranges of rosmarinic acid, lithospermic acid, salvianolic acid B, and salvianolic acid C were all 0.2 — 20 pg/mL. The values of
RCFs of rosmarinic acid, lithospermic acid, salvianolic acid B, and salvianolic acid C were 1.52, 2.09, 2.33, and 1.06, respectively. The
two methods had no significant difference in content results. Conclusion QAMS method can be used for the determination of
specified impurities (lithospermic acid, rosmarinic acid, salvianolic acid B and salvianolic acid C) in salvianolic acid A crude drug.
Key words: salvianolic acid A crude drug; rosmarinic acid; lithospermic acid; salvianolic acid B; salvianolic acid C; quantitative

analysis of multi-components with a single marker (QAMS); HPLC
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Waters 2695 T =380 AH E 1% 4%, Thermo U3000
R OB 5, Agilent 1200 7 e 0R0H (3%
1, MEFFS) - ¥0FZ MS 105DU 2341 R

R IE A TR A IR OB &40 4 98.6%, it
111871-201404, " [E £ a2y ik e w5k ), FH
12 B X OFCER 2080 93.7%, it 111562-201212,
2 A E T T B, SRR L (SR Ay
$99.6%, b5 15022407, L& BEAHL THEA
WEFCRE), FHBR C X RS OFiE 548 99.9%, it
15011305, dbai BBFEAFA THE AL, PR
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20150720+ 201511150 LI WK (i 40, Fisher),
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2 HESHER
2.1 ®BIEERHG

Agilent Zorbax Eclipse XDB-Cg thitifE (250
mmX4.6 mm, 5um), Vs 0.2%R (A - 4
i (B), BREEVE (0~15 min, 10%~20% B; 15~
60 min, 20%~28% B; 60~70 min, 28%~45% B),
R 286 nm, AR 1.0 mL/min, A3 25 °C,

FEMZWIE 4 °C, #EFERE 20 ul.
22 BRI &
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FHBER C X IR IE R, 2 B SFRE, I 50% L1
AR AR RE T & o0 o B FE 20 5 ug/mL (1)
REWL FEAT, AR XS SV

MR IR A URLZGFE S &, R MOE, & 25
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Fig. 1 HPLC Chromatograms of reference substances (A), salvianolic acid A crude drug (B), solid sample destroyed with
high temperature (C), sample destroyed with high humidity (D), sample destroyed with illumination (E), sample
destroyed with oxidation (F), and liquid sample destroyed with high temperature (G)
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Table 1 Results of linearity study for specified impurities

. (B F R A 5% R 5
o
Thermo U3000 Waters 2695

PRI R Y=0.659 0 X+0.014 4 =1.000 0 Y=33393 X—2823.2 7=0.999 9
R Y=0.487 8 X+0.005 0 #=1.000 0 Y=24 235 X—2 786.1 r=0.999 9
Iy B Y=0.430 0 X+0.008 5 #=1.0000 Y=21774 X—1 030.0 r=0.999 6
P A Y=1.001 7 X+0.085 7 =0.999 5 Y=50 682 X+4 4413 7=0.999 8
Iz C Y=0.942 9 X+0.016 2 #=1.0000 Y=48 775 X—3 302.3 r=0.999 9

2.5 MR, EEMRER 2.8 EEMHRAE

KRR 2.4 TR MR 0.2 pg/mL i,
1 50% £ 5 27 5 1) SOAF Y. 18 43 114 7 e PROAR B2
R BR AR P, A L (o 1 e e 5 24 Oy JE R M5 1) 10,
3f%. SRR KER. IR B IR C
ARSI B34 <<0.02%, & &R <0.04%.
2.6 FEEERE

%m&ﬁx 2.2 TR E—IR A B 20
ul, ESZIEFE 6 Ik, SERRIEFR. KHIK. S
1% B. FH#HIR C WA RSD {504 0.11%.
0.13%. 0.24%. 0.15%.
27 REMRIE

it 20150302 PR A J5URF25FE M, Hil#%
BER SR, RS E 20 uL, 50T 04 2. 4. 64
8. 10, 12 h BEFFIE, S5RIKEFR. LHKR. 1+
R By FHHIR C TR RSD H 55114 0.43%
0.61%- 0.75%- 0.54%.

Bt 20150302 PR A J5UBF2FE M, A
Boil 6 ikt HERENDE, FRAMRRIT
GERRIERR . R IR B SHRER C 1)
BEOH M 0.20%. 0.11%- 0.28%- 0.08%, RSD
53590 0.82% 1.15%+ 1.37%- 0.92%.

29 EWERE

4L 520150302 )y FR A S5 R 25K Sh6 13, By
12.5 mg, FEEME, 73 nEARK25 mLEEH,
IR A A, A I s, R
Woe, 5, 2RRIERR. LER. KB,
P 1R C 1)~ 22 [T 26 43 531 24 100.3%  99.1%
99.0%- 100.2%, RSDE 431l 411.03%+ 1.22%- 1.61%-
0.96%.
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Table 2 Results of relative correction factor (RCF)

D%y AR IE A1
HIEEIR 1.52
EHIR 2.09
FHEBE B 2.33
FHR % A 1.00
I C 1.06

2.10.2  AS[FEACERT AR BT 5 m 43
%27 Thermo U3000 Y, Waters 2695 7 = 5505 A
RSO A I IE R T IR 5, 485 R 45 o AR A
IEF RSD /N T 2.0%, B[R] A 41
SR IE - C B M, g5 R 3.

F3 FREMLFENISEIEXIIERF
Table 3 RCEF tested by different instruments

e FERIAR 1F A

Thermo U3000 Waters 2695
RILTT IR 1.52 1.52
R 2.09 2.09
FHR I B 2.33 2.33
FHRR A 1.00 1.00
FHBE C 1.04 1.06

2.10.3  N[E OISR BOE R RS 55
2% %% Agilent Zorbax Eclipse XDB-C g (& ifiA: (250
mm X 4.6 mm, 5 um) Fl YMC Triart-C g {4154 (250
mmX4.6 mm, 5 pm) X &R AR I TR 52
M, 4 SR o AL IE R 7 RSD /8T 2.0%,
F AN R (s A AR O A 1 R W 2 s, 45
R 4.

211 FREA Ak E . RIS A IOR

PR IN TR A 00 ol 7 PRGSO B i) A R SRR AC Ry
AESIL H AR R E L o 43 5P 5% T K ANIR] it ot
PR et 28T TS PRI ATDGS DR B I 1), S 2R LR 5

F4 FEBBENSHENRIERF
Table 4 RCEF tested by different columns

o A2 1IE DR 7
Zorbax Eclipse XDB-Cyg YMC Triart-C g
PRILATIR 1.52 1.53
HER 2.09 2.09
IR B 2.33 2.33
FHR R A 1.00 1.00
FHBR C 1.06 1.05
£S5 HEREREEEL

Table 5 Results of relative retention time

s AFGS LR B 1 ]
HIEFR KER R B SR C

Thermo U3000 0.67 0.73 0.87 1.49
Waters 2695 0.68 0.73 0.87 1.49
Agilent 1200 0.67 0.73 0.87 1.50
WifE 0.67 0.73 0.87 1.49
2,12 —MNZIFESIMRENELS REILE
2121 - WZTEEFEMGIE DOTHIR A R

R, REERE, I 50% LRI R 0.5
ng/mL L REAT, A0 BRI X 3 it
TR A JRURLZGFE G &, REBRRE, N 50% L
fE AR 0.5 mg/mL (VL #8227, VE it
PRV . R I VAR S TP R IE F IR . &K
YR, FHR B FHBR C RESE (n=2).
2.12.2 AMREFEAIE E 3 HPHRIR A SRR
FEa, Hla gt v, e AR, ARk
HREMTIRIEFIR. KR, TR By FHRER C
IR B (n=2), Z5RWNE 6.
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Table 6 Results of specified impurities in salvianolic acid A crude drug
o RIEF TR/ % SRR %% FIIE B/% FHIE C/%
MRk —ZVRE AMRR —WMZYRE  SMRE S CWEVRE AMRE B URE
20150518 0.19 0.19 0.05 0.05 0.29 0.30 0.05 0.05
20150720 0.18 0.18 0.07 0.07 0.23 0.24 0.06 0.06
20151115 0.21 0.21 0.07 0.07 0.34 0.35 0.07 0.07
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