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Establishment of HPLC Characteristic Chromatograms and Content Determination of Three

Components in Tongjingbao Granules
Fan Leilei',Chen Maogin',Yan Hongjian’,Wang Haibo'* ,Wang Xiaoyan'

(1. Henan Institute for Drug and Medical Device Inspection + Henan Provincial Vaccine Approval Center « State Drug Administration Key Laboratory of
Quality Control of Chinese Herbal Medicines and Decoction Pieces,Zhengzhou,Henan 450018 ,China; 2. Zhongjing Wanxi Pharmaceutical Co. ,Lid. ,
Nanyang, Henan 474550 ,China)

Abstract: Objective To establish high - performance liquid chromatography (HPLC) characteristic chromatograms of Tongjingbao
Granules, and to determine the content of salvianolic acid B, cinnamic acid, and cinnamaldehyde in the preparation by the HPLC
method. Methods The chromatographic column was Agilent Zorbax SB C, column (250 mm X 4.6 mm,5 um),the mobile phase
was acetonitrile — 0. 1% phosphoric acid solution (gradient elution) ,the flow rate was 1.0 mL / min,the detection wavelength was
280 nm,the column temperature was 35 “C,and the injection volume was 10 pL.The traditional Chinese medicine chromatographic
fingerprint similarity evaluation system (Version 2012.130723) was used to establish HPLC overlay characteristic chromatograms of
15 batches of samples in order to identify common peaks and calculate similarity. Results Ten common peaks were identified in
the HPLC overlay characteristic chromatograms of 15 batches of samples,with peak 4 identified as protocatechuic aldehyde, peak 5
as hydroxysafflor yellow pigment A, peak 7 as salvianolic acid B, peak 9 as cinnamic acid, and peak 10 as cinnamaldehyde. The
similarity of 15 batches of samples was in the range of 0.923 - 1.000. The linear ranges of salvianolic acid B,cinnamic acid,and
cinnamaldehyde were 2.57 — 256.67 pg / mL,1.76 — 175.77 pg / mL,and 1.57 - 156.70 pg / mL (r = 0.999 5,n = 5),
respectively. The RSDs of precision, stability, and repeatability test results were all lower than 4.0%. The average recovery rates of
salvianolic acid B, cinnamic acid, and cinnamaldehyde were 96.06%, 97.38%, and 98.52%, with RSDs of 1.26%, 3.27%, and
2.39% (n = 6),respectively. The contents of salvianolic acid B,cinnamic acid,and cinnamaldehyde in the 15 batches of samples
were in the ranges of 0.51% - 0.63%,0.09% - 0.13%,and 0.08% - 0.11%, respectively. Conclusion The established method

is simple,with good reproducibility and high accuracy,which can be used for the quality control of Tongjingbao Granules.
Key words: Tongjingbao Granules; HPLC; characteristic chromatograms; salvianolic acid Bj cinnamic acid; cinnamaldehyde; content

determination
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T T A R AL $ 2. 1. L TR (A S e s ik
FEN 2 6 UK, LAFHER IR B R 2 BE L 45 S 4% SL A 08 A X A
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Fig.1 HPLC overlay characteristic chromatograms of 15 batches of Tongjingbao Granules and the reference characteristic chromatogram
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Fig.2 HPLC chromatograms of the mixed reference solution
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Tab.1 Results of the similarity evaluation of the characteristic chromatogram for 15 batches of Tongjingbao Granules

%5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 R
S1 1.000 0.997 0.996 0.997 0.975 0.984 0.991 0.961 0.975 0.964 0.956 0.961 0.961 0.953 0.944 0.980
S20.997 1.000 0.998 1.000 0.976 0.984 0.990 0.960 0.971 0.961 0.954 0.958 0.958 0.951 0.942 0.979
S3 0.996 0.998 1.000 0.999 0.963 0.974 0.984 0.944 0.958 0.946 0.937 0.942 0.942 0.933 0.923 0.968
S4  0.997 1.000 0.999 1.000 0.975 0.983 0.990 0.959 0.970 0.960 0.952 0.957 0.957 0.950 0.941 0.978
S5 0.975 0.976 0.963 0.975 1.000 0.999 0.994 0.998 0.996 0.995 0.993 0.995 0.996 0.995 0.991 0.999
S6 0.984 0.984 0.974 0.983 0.999 1.000 0.998 0.994 0.995 0.992 0.988 0.990 0.992 0.989 0.984 0.999
S7 0 0.991 0.990 0.984 0.990 0.994 0.998 1.000 0.986 0.990 0.984 0.979 0.982 0.984 0.979 0.972 0.995
S8 0.961 0.960 0.944 0.959 0.998 0.994 0.986 1.000 0.996 0.997 0.997 0.998 0.999 0.999 0.997 0.996
SO 0.975 0.971 0.958 0.970 0.996 0.995 0.990 0.996 1.000 0.999 0.997 0.998 0.997 0.995 0.992 0.998
S10 0.964 0.961 0.946 0.960 0.995 0.992 0.984 0.997 0.999 1.000 1.000 1.000 0.999 0.998 0.996 0.997
SI1 0.956 0.954 0.937 0.952 0.993 0.988 0.979 0.997 0.997 1.000 1.000 1.000 0.999 0.999 0.998 0.994
S12°0.961 0.958 0.942 0.957 0.995 0.990 0.982 0.998 0.998 1.000 1.000 1.000 0.999 0.999 0.997 0.996
S130.961 0.958 0.942 0.957 0.996 0.992 0.984 0.999 0.997 0.999 0.999 0.999 1.000 1.000 0.998 0.996
S14 0.953 0.951 0.933 0.950 0.995 0.989 0.979 0.999 0.995 0.998 0.999 0.999 1.000 1.000 1.000 0.994
SIS 0.944 0.942 0.923 0.941 0.991 0.984 0.972 0.997 0.992 0.996 0.998 0.997 0.998 1.000 1.000 0.990
R 0.980 0.979 0.968 0.978 0.999 0.999 0.995 0.996 0.998 0.997 0.994 0.996 0.996 0.994 0.990 1.000
R2 AEEFRER
Tab.2 Results of the methodological investigation
&M E RSD(%) Fa At w BX I (% ,n = 6)
PRA )2 75 A2 r — -
(pg/ml)  HEAXE FLHRE BERXE  FHEKE RSD
FEEE B Y=13100 X - 21 600 0.9999 2.57~256.67 0.52 2.51 0. 64 96. 06 1.26
P AR BR Y=164258X-35628 0.9996 1.76~175.77 0.93 3.12 0. 82 97. 38 3.27
PEY S Y=153870X-57892 0.9995 1.57~156.70 0.82 1.93 1.71 98.52 2.39
2.2.3 FEFEEHER SETE R4
LRMEOC R NGB 2. 2. 2350 N YR X R i AR DS BG: « BORE i (45 ST JE &, WA, X

#0.1,0.5,2.0,6.0,10. 0 mL, 35 & 10 mL &5 H
TR I 25, 1 S 2R 90 o o VAR R R A X B AT 4
2. 1 VTR AR SR BRI A2 | AT R 5 Vs Y Ik
(X, g/ mL) R BEAR AR W TR (Y ) AR bR dEA T4 % [
T 25 LR 2, R MR B A RERR HE B2 B AR 4% F TR
TRV Y S AR O R A

2 R - B 2. 2. 2 T TR A6 R O VA G 2
Fi 2. 1 1IN 035 2% 4 2 22 00 A 0 2 6 UK, 1 SR U TF
FROZE R IR 2, WG % B R AT .

M BORE (45 o S aE i, AT 6 ), 4%
2. 12000 N Jr il s A A U 4 2. 1. T B 5%
PEUEREII A2 , 0 SR T A, O S R B IR LR 2, &
Mk EE R

R MRS ORE & (5 ST TG i, #5621, 290
O A R W, 0 T EIRCE 0,2,4,6,8,
10,12,24 hBFH2 2. 1. V3T @3 SR AR e | 0 S g
T AR o 235 2 L 2% 2, 3% IR A3t VS T 2 TR 24 h AR

108

290.5 g NEHFRE AT 6 07, o0l B HL IR,
100% K FRE %A 2. 2. 2300 F IR A% B s oaE 1
F22. 1. 2300 F J5 e ofil 2 (K A A R, #5621 10T (a3
S AE SRR A, 30 53 0 T AR, I oA IR L 2 R
22, R IEMER B R AT
2.2.4 HEAEEMNE

HUISHE (45 R S1 - SIS) R Al i, 72 2. 1. 2301
TR A A A, F 2. 1. 130T (A A A R
FE L IC S A, IR AR T AR R PR R B L AR
PR R R B 1) 2 i 4 SR IS HERE SR R, 3 R Y B AT
TEMLIA] 2% 5, RSD 7. 95% ~ 9. 75% (n = 15) ,{HFE AL
2l ot et 458 T K 7 A0 AT 4 32 3 R (S 1Y RSD B
BUNT 10%) , 7% I8 B 250 A Sk A eIk i) 22 5%, 3R
HH R 45 5 JURL ™ i 0T AR R RS TR LR 3.
3 itig
3.1 IERRMER S IERE

FHEY R B N FH2 2564 e & A iy, BA DAL
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Tab.3 Results of the content determination of salvianolic acid B,

cinnamic acid,and cinnamaldehyde in Tongjingbao Granules (%)

%5 FFBREBRB NAER LR | %5 ABRB AR R

S1 0.51 0.11  0.08 | S10 0.61 0.10  0.09
S2 0.51 0.09 0.09 | S11 0.62 0.11 0.10
S3 0.51 0.10  0.10 | SI12 0.62 0.11 0.09
S4 0.52 0.12  0.08 | S13 0.58 0.10  0.08
S5 0.62 0.11 0.09 || S14 0.57 0.11 0.09
S6 0.63 0.13  0.09 | S15 0.55 0.10  0.08
S7 0.62 0.11  0.11 | X 0.58 0.11 0.09
S8 0.59 0.12  0.09 | RSD  7.95 9.11 9.75
S9 0. 60 0.11  0.10

O] ot /IR R 4 B AR T B PR N R AL U A
LU YEAL DU BRI O SRR TR RRIE B, )
Py IR B 1 Ut T AR A A, LR BA IS [RDAED T v e 60
TR B AR AIE 13 1 2 BRI (S ) o IRFEIRR 1 1 1 e 1
R, HL A3 88 300 o BOAR IR 5 v 5 0 8 1
Oy VEREFHI R B AR R

3.2 HiX@mARHEHRIER

ARG L T AN FHRHUE 71 (K (25% BB . 50%
FHE . 80% HH it FH ), JRURE £ (0. 10, 0. 25, 0. 50,0. 75,
1.00 g) , 4 75 $EHURA] (10,20, 30, 40 min) XF A5 5 %
W45 BB 25 R B, 25% R 50% FEE . 80%
BEAE RO A BURE R4 0. 50,0. 75, 1. 00 g, #7542
B 30,40 min i, PHER B (3R BCCR 55 g R50R
P F AR BB ) A 80% I EEIHERAE B335 4 452 B
R B A BUORE oA 1. 0 o IR AIF T 335 f18 g T RRUBE K
A 5 rp ARt V5 YA 48 O YRR B DA 80% HE B Ry 2
U BURE B R 1. 0 g, A7 BRI ] 24 30 min.,

3.3 il GEE

% < 43 ) 2 55T AS ) 4G 0 38 K (254, 280,
300, 350 nm) X HFAIF U5 3 525 200 1Y 5% ), 45 2R 7E 280,
300 nm KT (3 0 P B AL 2 BETE A b s i s it
i U TP B AL 0 05 R (ETE 280 nm KT L I
15 min (IR R £, H 3T PHT R B B F KR IR
K 286. 6 nm Fll RRE iR 1Y) Fe R K% K 273 nm, 5
R B H W HPLC A3 K 280 nm — 25 B A BIFFE G
AR IEHE 280 nm,

TANAH 35 T AR S A (20 - 0. 1% B
PRV VB — 0. 1% BEFRIA TR O NE — 7K) XHFRRAE 16 53
BIRCR AR G5 R DL L - 0. 1% BERR VA TR 73 B 3L
T AR T R S A BERE S - 0. 1% BEIR I
(BB BETRIBE) o

FEWR 439 28 T R AR (25,30, 35,40 °C) X 4F

TRV 73 B SR 52 ), 45 SRR IR e 1 3 5 3 3t R

35 CHEWR T £ FRARUE Y 73 B9 BOR B A o SO B 98 h i

HRPEPE35 C.

3.4 FHiEEG
ARG T ST () AR R A PR A

15, A FH TP 405 ks 1) Jo 4 ol o

S 3Tk
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