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Analysis of Four Components in Fufang Danshen Tablets
by High Performance Liquid Chromatography with
Electrochemical and Ultraviolet Detections
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Abstract A rapid and accurate method for the simultaneous separation and determination of
protocatechuic acid protocatechuic aldehyde caffeic acid and tanshinone I A in Fufang
Danshen Tablets by high performance liquid chromatography has been established. The former
three constituents were detected by electrochemical array detector ECD and the last one by
ultraviolet diode array detector DAD . The separation was performed on a Zorbax SB-C,; col-
umn 150 mm x4.6 mm i.d. 5.0 pm by gradient elution with methanol and 0. 4% aqueous
phosphoric acid as mobile phase at a flow rate of 1. 0 mL/min. The detections were done at 0. 7
V 270 nm and 30 C. The results showed that the linear ranges were 0.3 -9. 0 mg/L for proto-
catechuic acid 1.1 -54.0 mg/L for protocatechuic aldehyde 1.1 -11.1 mg/L for caffeic acid
and 5.2 -52. 0 mg/L for tanshinone [[ A. The average recoveries n = 6 were 97.8% with rel-
ative standard deviation RSD of 2. 15% for protocatechuic acid 98.2% with RSD of 2. 07%
for protocatechuic aldehyde 97.6% with RSD of 2. 18% for caffeic acid and 97. 2% with RSD
of 2. 07% for tanshinone I A. These four components were separated successfully from each
other. The sensitivities of detection of protocatechuic acid protocatechuic aldehyde and caffeic
acid with ECD were 11. 0 - 25. 3 times greater than those with DAD. The study provides a scien-
tific basis for the quality control of Fufang Danshen Tablets.
Key words high performance liquid chromatography-electrochemical and ultraviolet detec-
tions protocatechuic acid protocatechuic aldehyde caffeic acid tanshinone [I
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Fig.1 HPLC chromatograms of reference substances and samples detected by

electrochemical detection ECD and ultraviolet UV detection

Reference substances detected by ECD a and UV detection at 270 nm b
the sample detected by ECD ¢ and UV detection at 270 nm d .
1. protocatechuic acid 2. protocatechuic aldehyde 3. caffeic acid 4. tanshinone [[ A.
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Fig.2 Hydrodynamic voltammograms for 3 compounds
1. protocatechuic acid 2. protocatechuic aldehyde 3. caf-
feic acid.
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2.3 +49.26 7r=0.999 4 Y =74.91C +
91.03 7 =10.999 3 Y =42.15C + 31.54
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1 4 n=6
Table 1 Recoveries and RSDs of 4 components n =6
C d Back- Added/ Found/ Recovery/ RSD/ Wang Dechang. Chinese Journal of Experimental Traditional
ompoun
ground/pg  pg ng % % Medical Formulae . 2003
Protocatechui
r.o ocatechuie 73.3 50.0 122.2 97.8 2.15 93 4
acid Wu Zhijun Ouyang Mingan Yang Chongren. Acta Botanica
Protocatechui .
rotocatechiic 45.8  270.0 311.0 98.2  2.07 Yunnanica
aldehyde 1999 21 4 512
Caffeic acid 98.2 66.0  162.6 97.6 2.18 Cai YZ Luo Q Sun M Corke H. Life Sciences 2004 74
Tanshinone [[ A 460.5 390.0 839.5 97.2 2.07 17 2157
Sroka Z Cisowski W. Food and Chemical Toxicology
2.7 2003 41 6 753
1.2 10.0 Zhang Chunli Su Lijing. Journal of Anhui TCM College
ML 2001 20 5 56
Sun Shuzhou. Academic Journal of Guangdong College of
TA 2 Pharmacy . 2002 18 3 201
2 Sun Yikun Di Feng Zhou Furong. Chinese Pharmaceutical
Table 2 The determination results of samples ug/g Affairs . 2000 14 6
Lot N Protocatechuic Protocatechuic Caffeic Tanshinone 383
ot No.
acid aldehyde acid ITA Liu Chaohong Feng Chunhua. Heilongjiang Medical Journal
040401 199.2 2020.2 268.1 1601.2 2002 15 3 167
030301 76.1 1029.5 273.9 1057. 4 Zhang Xiaotong Yun Zihou. Detection Method of Liquid
031201 209.5 130.9 280.6 1315.6 Chromatography. Beijing Chemical Industry Press
040602 98.5 895.6 209.8 1995.7
04041013 74.8 997. 1 118.5 850.6 2000. 134
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