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The National Center for Biotechnology Information (NCBI)

(Species) Echinacea angustifolia, E. atrorubens, E. 

laevigata, E. pallid, E. paradoxa, E. purpurea,E. sanguinea,E. simulate, E. 

tennesseensis E. purpurea E. pallid E. angustifolia

E. purpurea 2010

(phenolic acids)

(flavonoids) (alkamide) (polysaccharides) (polyacetylenes)

(essential oils) (caffeic acid 

derivatives) (alkamide)

 

caftaric acid chlorogenic acid

cynarin echinacoside cichoric acid

caftaric acid chlorogenic 

acid cynarin echinacoside cichoric acid
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128 3~4

( 130 cm 45 cm)

10% 50% 100% 20

SAS (statistical analysis system)

ANOVA (analysis of variance)

(least significant difference; LSD)  
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caftaric acid chlorogenic acid cynarin echinacoside cichoric acid total caffeic 

acid dervatives (total phenolics) total caffeic acid 

dervatives 6.91~19.38 mg/g DW 19.38~17.81 mg/g 

DW 15.64 mg/g DW 6.91 mg/g DW

cichoric acid 60~77% caftaric acid 19~37%

chlorogenic acid cynarin echinacoside 2~4%

total caffeic acid dervatives 10.9 2.17 mg/g DW

10% 50%

100% 7%

cichoric acid 10% 50%

 

 

Table 1. Contents of phenolic compounds of Echinacea purpurea at different flowering 
stages 

Plant parts 
or stages 

Caftaric 
acid 

Chlorogenic 
acid 

Cynarin Echinacoside Cichoric 
acid 

Total 
caffeic acid 
dervatives 

Total 
phenolics

mg/g DW 
A 3.71a 0.28a 0.18a 0.23a 14.98a 19.38a 63.95a 
B 4.06a 0.28a 0.18a 0.20a 14.45a 19.18a 63.83a 
C 3.94a 0.27a 0.18a 0.19a 13.22ab 17.81ab 61.60a 
Flower stalk 2.54b 0.08b 0.08b 0.10b 4.12c 6.91c 38.82b 
Leaves 3.84a 0.13b 0.13c 0.11b 11.44b 15.64b 55.51c 
LSD 0.60 0.06 0.03 0.06 1.93 2.44 5.12 
1 A, B, C indicates 10%, 50%, 100% of stamen enlongation of disc florets, respectively. 
2 Data are presented by mean for 20 plants. 
3 Means in the same column followed by different letters are significantly different at 5% level by LSD test. 
 

caftaric acid chlorogenic acid cynarin

echinacoside cichoric acid

(p 0.01) cichoric acid

89% echinacoside caftaric acid
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cichoric acid caftaric acid 74%

echinacoside 31%  

 

Table 2. Correlation analysis of total phenolics and the active ingredients in Echinacea 
purpurea 

Kind of active 
ingredient Caftaric acid Chlorogenic 

acid Cynarin Echinacoside Cichoric acid

Total phenolics 0.69** 0.63** 0.64** 0.36** 0.89** 
Caftaric acid  0.45** 0.61** 0.02 0.74** 
Chlorogenic acid   0.56** 0.29** 0.68** 
Cynarin    0.21* 0.70** 
Echinacoside     0.31** 
Cichoric acid      
*,**: Significant at 0.05 and 0.01 probability levels, respectively. Sample size N=100.  

 

(10 50 100%)

61.6 mg/g DW cichoric acid

60~77% caftaric acid 19~37% chlorogenic acid

cynarin echinacoside 10%

50% 100% 7%

50%

cichoric acid 89%
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