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Abstract: This study establishes a quantitative analysis of multi-components by single marker (QAMS) method
for the simultaneous determination of gallic acid, sodium danshensu, protocatechuic acid, protocatechuic aldehyde,
vanillin, rosmarinic acid, salvianolic acid B, eugenol, cryptotanshinone and tanshinone Il, in Guanxinshutong
capsules (Bambusae Concretio Silicea, Salvia miltiorrhiza, clove, borneol, Bambusae Concretio Silicea) by HPLC.
Sample was loaded onto an Agilent C18 (ZORBAX Extend-RP C18, 250 mm x 4.6 mm, 5 um) column and eluted
with methanol-0.4% aqueous formic acid solution as a flow phase gradient, flow speed 1.0 mL-min™, detection
wavelength 280 nm, column temperature 35 °C and sample intake of 5 pL. Using protocatechuic acid as the internal
reference, a relative correction factor was calculated and the durability was investigated, and the content of 10
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components was calculated by QAMS and external standard method (ESM). The results show that the specificity,
linear relationship, precision, repeatability, and stability of the 10 components were good. The average recovery
was 98.20%-103.47% and RSD was 1.26%-2.84%. The relative positive factors and contents of the other nine
components were calculated as gallic acid (0.759, 227.381), sodium tanshinol (3.630, 3.283), protocatechualdehyde
(0.185, 0.150), vanillin (0.532, 65.213), rosmarinic acid (4.240, 1.035), salvianolic acid B (3.245, 18.204), eugenol
(1.729, 9.265), cryptotanshinone (0.691, 1.449), and tanshinone II, (0.702, 1.939). The results of QAMS were
consistent with ESM analysis, and the relative error was between —3% and 3%. This method is stable and reliable,
and can be used for the determination of 10 components in Guanxinshutong capsules.

Key words: Guanxinshutong capsule; quantitative analysis of multi-components by single marker; relative

correction factor; protocatechuic acid; content determination
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Figure 1 High performance liquid chromatograms of Guanxins-
hutong capsule (A), mixed references (B) and blank solvent (C). 1:
Gallic acid (GA); 2: Sodium danshensu (SDSS); 3: Protocatechuic
acid (PCA); 4: Protocatechuic aldehyde (PCAE); 5: Vanillin (VL);
6: Rosmarinic acid (RA); 7: Salvianolic acid B (SAB); 8: Eugenol
(EG); 9: Cryptotanshinone (CTS); 10: Tanshinone 11, (TST)
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Table 1 Linear relationships of ten components

Linear range

H : 2
Analyte Regression equation R Jug-mL*
GA Y =11.596 x - 0.108 8 0.999 6 3.03-18.18
SDSS Y =2.3458 x +6.496 2 0.999 7 35.6-213.6
PCA Y=8.6701x+1.9446 0.999 6 6.96-41.76
PCAE Y =48.384 x - 2.909 5 0.999 3 1.16-6.96
VL Y =15815x+1.3563 0.999 2 0.868-5.21
RA Y =20654x-05727 0.999 3 29.526-177.154
SAB Y=26908x+8.1779 0.9999 438.4-2630.4
EG Y=5.0803x-56250 0.999 7 133.2-799.2
CTS Y =12.182 x + 15.101 0.999 6 8.56-51.36
TST Y =12.225 x + 36.336 0.999 7 46-276

P+ Z Wi 10, ) RSD %3 7l 4 0.266% - 1.694% - 1.354%
1.659% - 1.333%- 1.455%- 1.580%- 1.351%- 1.807% Al
1.034%, K WIALEHRE T L RIF

14 EEM RETRIISZWEILERR.EILS
B VRIERIR PR B T & e f S A
Z i 11, 1] RSD 43 % A 2.877%- 2.650%- 2.727%.
2.144%. 1.199% . 2.377%- 1.906%- 1.188% 2.805% /I
2.852%, K ZHILERERE .

15 BEM KETRSISHEWNEILRR.EILSE
e A R VRIE R SRR BT A B B S B A
F+Z Wi 11, ) RSD 43 %l ¥ 0.655%. 0.924% . 0.695% -
0.749%- 0.719%- 1.601%- 0.473%- 0.492%. 0.086% /I
0.998%, K VAT 24 h W FzE PE R 4T -

1.6 mHEEWE KETRSISRWJEILRR.E)L
Al R RIEFR IR BT EH S S
HPEZ BRI, (0 RIS 73 53] 79 100.601% . 99.149%

103.474%. 103.362%- 101.162%. 98.609%. 98.204%.
101.981%.100.423% #11102.083%, RSD 43} 2.474%.
2.463%-. 1.871%-. 1.845%. 1.702%-. 1.763%. 2.836%-
1.253%.2.162% A1 2.823%, & W J5 5 HE R 5 o

2 —MEIFE;

21 HEXMRERFHIMNE UEILRRNASY), K
VTR SIS R ELA I F g RIEE R S HH
B2 BT 7l K35 Z WA AP 2 L, 1A AL E K170
5 9 0.759. 3.630. 0.185. 0.532. 4.240. 3.245. 1.729.
0.691 £10.702, RSD & #1/F 3%.

2.2 RN BIEEMNEMNKZERFRI AR
RGNS OAEFE S AT, TH S 70 B AR AR T ]
TNk 2 o, RSD H ¥4 /INF 2.5%, & BIAS [ (1) & 20
R RENEE V@ IREN Y R PN ISP R = R A M
RS E MRS

23 AREEEMEMNKERFHEmW AEART
THE AR X IE K, RSD i 43 71 24 1.311%. 0.401%.
2.184%. 1.728%- 0.931%- 1.063%- 1.252%- 1.899% /I
2.416%, & B &40 G AR RS IE K 7 75 33~37 °CHI R
EME R

24 AREIRIRXSENRIERFHOFM A FRE T
T A R IE R 1, RSD {8 %3 ) 4 2.267%- 1.426%
2.431%. 2.006%- 0.368%- 0.664%. 1.917%- 1.503% Al
2.344%, 32 W & B o3 AHX A IE R 776 0.8~1.2 mL-min™
WM AR E T R AT

25 FEMBESEEERENS R ORI E (t)
T T R DU ZE 4 B Vg B )TN, 25 B LR 3, RSD /)y

|S2A
52 HA

Table 2 The relative correction factor (f) of different instruments and chromatographic columns (n = 3). C,: Kromasil C18; C,: Diamonsil

C18; C,: Agilent ZORBAX Extend-C18

f

InStrument COIumn fGAIPCA fSDSS/PCA fPCAELPCA f L/PCA. fRA/PC fSAB/PC fEG/PCA fCTS/PC fT T/PCA

Agilent 1260 C, 0.769 3.629 0.187 0.532 4.242 3.267 1.722 0.683 0.704

C, 0.760 3.638 0.184 0.544 4.273 3.174 1.746 0.664 0.722

C, 0.771 3.621 0.179 0.532 4.234 3.222 1.721 0.665 0.744

Waters 2695 C, 0.755 3.628 0.186 0.552 4.264 3.251 1.803 0.702 0.716

C, 0.762 3.634 0.184 0.532 4.281 3.267 1.782 0.672 0.722

C, 0.774 3.654 0.185 0.541 4.240 3.294 1.754 0.683 0.711

Average 0.765 3.634 0.184 0.539 4.256 3.246 1.755 0.678 0.720

RSD/% 0.929 0.308 1.505 1.542 0.459 1.301 1.877 2.106 1.902

Table 3 Relative retention time determined by different instruments and columns (n = 3)

Instrument Column . . v . L : . : :

'GA/PCA SDSS/PCA. PCAE/PCA L/PCA RA/PCA SAB/PCA EGIPCA 'CTSIPCA TST/PCA

Agilent 1260 C, 0.647 0.939 1.243 1.732 3.080 3.311 4.776 7.065 7.421

C, 0.625 0.938 1.234 1.717 3.003 3.264 4.885 7.441 7.817

C, 0.645 0.934 1.232 1.755 3.141 3.382 4.894 7.400 7.760

Waters 2695 C, 0.632 0.922 1.231 1.718 3.130 3.301 4.812 7.189 7.411

C, 0.617 0.932 1.242 1.711 3.052 3.186 4.872 7.455 7.815

C, 0.634 0.912 1.223 1.721 3.128 3.363 4.831 7.419 7.712

Average 0.633 0.929 1.234 1.726 3.089 3.301 4.845 7.328 7.656

RSD/% 1.813 1.109 0.608 0.923 1.762 2.147 0.954 2.209 2.483
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