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Simultaneous determination of eight components in
Shuangshi Tonglin capsules by HPLC
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Abstract Objective ; To establish an HPLC method for the simultaneous determination of eight components inclu-
ding salvianic acid A sodium, geniposidic acid, phellodendrine, salvianolic acid B, palmatine, berberine, atrac-
tylodin, tanshinone II ,in Shuangshi Tonglin capsules. Methods: The determination was performed on a Capcell
Pak MG I C;5 column (250 mm x4.6 mm,5 wm) with the mobile phase consisting of acetonitrile — water ( con-
taining 0. 1% phosphoric acid) — water( containing 0. 1% phosphoric acid and 0. 2% triethylamine, pH 6.0) in a

gradient mode at a flow rate of 1.0 mL + min~'. The column temperature was set at 30 °C ,the injection volume
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was 10 uL, and the detection wavelength was 280 nm (0 — 13.4 min) for salvianic acid A sodium, 238 nm
(13.5 -17.0 min) for geniposidic acid, 280 nm (17.1 —51.0 min) for phellodendrine, salvianolic acid B,
345 nm(51. 1.1 =70. 0 min) for palmatine, berberine, 336 nm(70. 1 —78. 0 min) for atractylodin and 268 nm
(78.1-90.0 min ) for tanshinone Il ,. Results: Salvianic acid A sodium, geniposidic acid, phellodendrine,

- 1304 -

salvianolic acid B, palmatine, berberine, atractylodin, tanshinone Il , had good linearities in their respective line-
ar ranges with all linear correlation coefficients = 0.999 5 and RSDs of the precision, repeatability and stability
less than 2. 0% . The average recoveries were 101.3% , 98.2% , 97.3% , 98.1% , 96. 6% , 97.9% , 98. 7% ,
99. 6% , with RSDs lower than 2. 0% . The contents of the above eight components in three batches of samples was
4.47-551mg-g ', 0.93-1.44mg-¢g',1.00-1.07 mg-g',572-8.67mg-g ", 0.64-0.69 mg

-g7',1.62-1.90mg - g™, 0.055-0.088 mg - g™, 0.29 —0.44 mg - g~', respectively. Conclusion; The
proposed method is rapid, sensitive and specific, which can be used for determination the contents of eitht compo-
nents in Shuangshi Tonglin capsules.

Keywords : Shuangshi Tonglin capsules; HPLC; salvianic acid A sodium; geniposidic acid; phellodendrine;

salvianolic acid B; palmatine; berberine; atractylodin; tanshinone II ,
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Tab.1 Gradient elution procedure

i ] YL L] (mobile phase ratio) /%

(time)/min A B C

0~16 5~6.5 95 ~93.5 0
16 ~17 6.5 93.5~0 0~93.5
17 ~35 6.5~13 0 93.5 ~87
35 ~45 13 ~20 0 87 ~80
45 ~60 20 ~43 0 80 ~57
60 ~61 43 ~68 0 57 ~32
61 ~90 68 ~73 0 32 ~27
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Fig.1 HPLC chromatograms
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Tab. 2 Results of liner relations for eight components

%y

( component )

A5

(regression equation )

F}2 £ 4 (salvianic acid A sodium)

e FH R ( geniposidic acid)

Eh 2 #E A ( phellodendrine hydrochloride )

FHE R B ( salvianolic acid B)

LR I 55T ( palmatine hydrochloride )
LR /NEER, ( berberine hydrochloride )

B AR Z (atractylodin)
P20 11, (tanshinone II )

C=0.15304-0.259 6

C =0.107 0A +0. 408 7
C=0.142 34 -0. 667 4
C=0.081944 -0.558 5
€ =0.025 694 - 0. 080 23
C=0.024414-0.322 1
C=0.010 034 -0. 004 521
C=0.010974-0.155 4

2 NG|
' (linear range) /(g + mL™")
0.999 5 11.05 ~276.3
0.999 7 2.904 ~72. 60
0.999 6 2.510 ~62.75
0.999 7 19.80 ~495. 1
0.999 8 1.487 ~37.18
0.999 7 5.130 ~128.2
0.999 9 0.114 0 ~2. 850
0.999 8 1.054 ~26. 36

0.639 6,1.625.,0.055 40.,0.439 8 mg - g~ ,RSD 4}
BN 1.8% . 0.81% ,1.1% . 1.6% . 1.1% . 1.3%
0.62% 0. 81% , KUZIT LN EREER I,
2.8 JmkEEMCRIAE

WAL 52 221015 BYRE SR N 708 &, TR 2D, B

HWEHR L

YR BFRE 0. 25 g, 73 SN 2. 2. 17 R (1) B —
Nof R i 4% W 0.26.0.26.0.20.0.15.0.22 0. 16,
0.25.0.21 mL, 3“2, 2. 2" i F 5 B 474145 6 it
TRV, #“2. 17 T T gk SRR EA T A , 1158
[ A RSD, 25 5 L3 3,
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®3 MEFEEKERABELER(n=6)

Tab.3 The results of recovery test

% FrkEsE FEA i A 3 e SEE AR RSD/
( component ) (weight)/g (content)/mg  (added)/mg  (measured)/mg (recover)/% (average recovery)/% %
F}ZZ 4 (salvianic acid A sodium) 0.251 3 1.3920 1.436 8 2.8519 101. 6 101.3 0.42
0.2512 1.391 4 1.436 8 2.8519 101. 6
0.253 1 1.401 9 1.436 8 2.8629 101.7
0.253 3 1.403 0 1.436 8 2.8522 100.9
0.254 5 1.409 7 1.436 8 2.856 3 100.7
0.254 1 1.407 5 1.436 8 2.863 5 101.3
TR (geniposidic acid) 0.2513 0.360 9 0.3775 0.7242 9. 1 98.2 1.8
0.2512 0.360 7 0.3775 0.7320 98.3
0.253 1 0.363 5 0.3775 0.726 8 9. 1
0.253 3 0.363 7 0.3775 0.7417 100. 1
0.254 5 0.3655 0.3775 0.742 4 9.8
0.254 1 0.364 9 0.3775 0.737 1 9¢.6
FEAAHH( phellodendrine ) 0.2513 0.261 4 0.2510 0.500 6 9.5 97.3 1.8
0.2512 0.261 2 0.2510 0.504 3 97.0
0.253 1 0.263 2 0.2510 0.507 9 97.6
0.2533 0.263 4 0.2510 0.5129 9.4
0.254 5 0.264 7 0.2510 0.5137 0.3
0.254 1 0.264 3 0.2510 0.502 9 95.3
JH# R B(salvianolic acid B) 0.2513 1.436 9 1.4853 2.8862 91.5 9.1 0.81
0.2512 1.436 4 1.4853 2.891 0 97.9
0.253 1 1.447 2 1.4853 2.924 7 9.5
0.253 3 1.448 4 1.4853 2.9137 9¢.6
0.254 5 1.4552 1.4853 2.901 2 97.3
0.254 1 1.452 9 1.4853 2.910 3 98. 1
57T (palmatine ) 0.251 3 0.160 7 0.163 6 0.317 2 95.6 9.6 1.7
0.2512 0.160 7 0.163 6 0.3170 9.5
0.253 1 0.161 9 0.163 6 0.3224 %.1
0.253 3 0.162 0 0.163 6 0.318 0 95.3
0.254 5 0.162 8 0.163 6 0.3203 9.3
0.254 1 0.162 5 0.163 6 0.3247 0.1
7INEER,( berberine ) 0.2513 0.408 4 0.410 4 0.807 5 97.2 97.9 1.0
0.2512 0.408 2 0.410 4 0.809 7 97.8
0.253 1 0.411 3 0.410 4 0.812 3 91.7
0.253 3 0.411 6 0.410 4 0.807 9 96. 6
0.254 5 0.413 6 0.410 4 0.819 8 9.0
0.254 1 0.4129 0.410 4 0.820 1 0.2
BARZE (atractylodin) 0.2513 0.013 92 0.014 25 0.028 32 101. 1 98.7 1.6
0.2512 0.013 92 0.014 25 0.028 01 9.9
0.253 1 0.014 02 0.014 25 0.027 93 97.6
0.253 3 0.014 03 0.014 25 0.028 19 9.4
0.254 5 0.014 10 0.014 25 0.028 23 9.2
0.254 1 0.014 08 0.014 25 0.027 82 9. 4
F}ZRIL, (tanshinonell, ) 0.251 3 0.110 5 0.1107 0.220 7 0.5 0.6 1.3
0.2512 0.110 5 0.1107 0.218 9 97.9
0.253 1 0.1113 0.110 7 0.220 3 98.5
0.2533 0.111 4 0.1107 0.221 4 9.4
0.254 5 0.1119 0.110 7 0.2242 101. 4
0.254 1 0.111 8 0.1107 0.223 1 100. 6
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Tab.4 Determination results of samples

%t (content)/(mg + g~ ,n=2)

itz FFEHRM TUR TR EIN Y (AL FHEER B RO DT ERIR/INEER S FIZE
(lot No. ) (salvianic acid A (geniposidic ( phellodendrine ( salvianolic ( palmatine ( berberine ( l/:i' ) ( tanshinone
atractylodin
sodium ) acid) hydrochloride ) acid B) hydrochloride ) hydrochloride ) Y )
221015 5.51 1.44 1.04 5.72 0. 64 1.62 0. 055 0.44
230207 4.58 0.93 1.00 6.78 0.61 1. 63 0.074 0.29
230305 4.47 0.98 1.07 8.67 0. 69 1.90 0. 088 0.39
3 it IIERT rEE =15,

3.1 K Ay e
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L IRRERE
3.2 (SRR
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mL) X843 52 R 5200, 4 B 75 % K ke 75 4 B
30 min B, #8050 FEA BB B B H 58 4, WIS B L 45
A A ot VS Y ) o 8 1 o
3.5 45ip
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