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Bioactivity and perspectives

Extracts of purple coneflower have previously been found to be able 
to activate the peroxisome proliferator-activated receptor gamma 
(PPARγ) indicating that these extracts may contain compounds that 
could be useful in the future treatment of type 2 diabetes [1]. Fatty 
acids are natural ligands of PPARγ [2] and as the alkamides of purple 
coneflower are fatty acid derivatives this study aimed to determine 
whether the alkamides are responsible for the observed bioactivity. 
Bioactivity was determined by a PPARγ transactivation assay and first 
step of the bioassay-guided chromatographic fractionation showed 
that PPARγ activation was found in the least polar fractions (marked 
with red). The major metabolites of the most bioactive fractions were 
three fatty acids as well as four alkamides. Our findings confirmed 
that fatty acids are potent activators of PPARγ whereas, the four 
alkamides showed only weak to moderate activation of PPARγ in a 
range from 10-80 µM. Hence, the presence of an acid-moiety in the 
molecule acting as an agonist of PPAR seems to be of importance for 
the degree of activation. Extracts of purple coneflower have not been 
used traditionally in relation diabetes, but recently a potential 
application in treatment of type 1 diabetes was studied [3].

Isolation and identification

3 kg florets of purple coneflower (Echinacea purpurea) were 
extracted twice overnight with 10 L of hexane. The dried extract
was separated by flash column chromatography and 14 fractions 
(numbered A to N) were collected. Fractions I and J contained 
several alkamides with dodeca-2E,4E,8Z,10E/Z-tetraenoic acid 
isobutylamides (I2) as the major metabolites as well as dodeca-
2E,4Z,10Z-trien-8-ynoic acid isobutylamide (I1), dodeca-2E,4E-
dienoic acid isobutylamide (I5), and a hexadeca-tetraenoic acid 
isobutylamide (I6) as a minor constituent. Fraction K contained 
palmitoleic acid, α-linolenic acid, and linoleic acid with the two latter 
as the major components. All metabolites were purified by RP semi-
preparative HPLC and identified by HPLC-DAD, GC-MS, 1D- and 2D
NMR, and/or standard addition.      

Palmitoleic acid
16:1 (9c)

α-Linolenic acid
18:3 (9c, 12c, 15c)

Linoleic acid
18:2 (9c, 12c)

Fractions A-H
C18 RP Semi-prep 
HPLC with MeCN-
H2O gradient 

Norm. ph. flash CC with 
hexane-EtOAc gradient

Fraction I+J Fraction K

Fractions L-N

Hexane extract of purple coneflower

C18 RP Semi-prep 
HPLC with MeCN-
H2O gradient 

I1 I2 I5 I6

Alkamides
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