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Cocoa contains very high levels of polyphenols, in particular 
flavanols (also called catechins, procyanidins or flavan-3-ols). 
The content of epicatechin, the main monomeric flavanol in 
cocoa, in a broad range of milk and dark chocolates varied 
from 0.071–1.942 mg/g (Cooper et al., 2007), and dark choco-
late is one of the most polyphenol-rich foods. 

In the Zutphen Elderly Study using a cohort of elderly 
men, cocoa intake was inversely associated with blood pres-
sure, and 15-year cardiovascular and all-cause mortality  
(Buijsse et al., 2006). In addition to the epidemiological evi-
dence, there is now considerable evidence from clinical tri-
als on cocoa-containing foods that polyphenols exert a ben-
eficial effect on biomarkers related to cardiovascular disease, 
and these studies have been reviewed recently (Cooper et al., 
2008). Based on current evidence, this protective effect is 
mainly, or though not totally, due to the content of epicatechin 
in the cocoa (Schroeter et al., 2006). This flavanol is relative-
ly well absorbed, with a maximum plasma concentration at 
around 2 h, and approximately 20 % of consumed epicatechin 
is excreted in the urine (Manach et al., 2005). Typically drugs 
are designed to have one target of action when given in acute 
doses. However, biologically active compounds in food act 
often act at low levels by multiple mechanisms, which have 
an effect chronically over a longer period of time. Although 
it is also likely that there are multiple modes of action of 
epicatechin, an important mechanism involved in modulating 
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endothelial function, a biomarker for cardiovascular risk, is 
the modulation of nitric oxide (Fisher et al., 2003) which af-
fect expression of inflammatory mediators (Sies et al., 2005). 
Low molecular weight phenolics are produced by microbial 
fermentation of another cocoa polyphenolic component, the 
procyanidins, in the colon. These compounds are well ab-
sorbed and are excreted in the urine (Rios et al., 2003). The 
effects of these are largely unknown and need to be evalu-
ated. Taken together, the evidence from epidemiological, hu-
man intervention and mechanistic studies, points to an effect 
of cocoa polyphenols, especially epicatechin, on reducing 
the risk of cardiovascular diseases. 

References

Buijsse, B., Feskens, E. J., Kok, F. J., Kromhout, D. (2006). Cocoa in-
take, blood pressure, and cardiovascular mortality: the Zutphen 
Elderly Study. Arch.Intern.Med. 166, 411–7.

Cooper, K. A., Campos-Gimenez, E., Jimenez, A. D., Nagy, K., Do-
novan, J. L., Williamson, G. (2007). Rapid reversed phase ultra-
performance liquid chromatography analysis of the major cocoa 
polyphenols and inter-relationships of their concentrations in choc-
olate. J.Agric.Food Chem. 55, 2841–7.

Cooper, K. A., Donovan, J. L., Waterhouse, A. L., Williamson, G. (2008). 
Cocoa and health: a decade of research. Br.J.Nutr. 99, 1–11.

Fisher, N. D., Hughes, M., Gerhard-Herman, M., Hollenberg, N. K. 
(2003). Flavanol-rich cocoa induces nitric-oxide-dependent va-
sodilation in healthy humans. J Hypertens. 21, 2281–6.

Manach, C., Williamson, G., Morand, C., Scalbert, A., Remesy, C. 
(2005). Bioavailability and bioefficacy of polyphenols in humans. 
I. Review of 97 bioavailability studies. Am.J.Clin.Nutr. 81, 230S–
42S.

Rios, L. Y., Gonthier, M. P., Remesy, C., Mila, I., Lapierre, C., Lazarus, 
S. A. et al. (2003). Chocolate intake increases urinary excretion 
of polyphenol-derived phenolic acids in healthy human subjects. 
Am.J.Clin.Nutr. 77, 912–8.

Schroeter, H., Heiss, C., Balzer, J., Kleinbongard, P., Keen, C. L., Hol-
lenberg, N. K. et al. (2006). (-)-Epicatechin mediates beneficial ef-
fects of flavanol-rich cocoa on vascular function in humans. Proc.
Natl.Acad.Sci.USA, 103, 1024–9.

Sies, H., Schewe, T., Heiss, C., Kelm, M. (2005) Cocoa polyphenols and 
inflammatory mediators. Am.J.Clin.Nutr. 81, 304S–12S.* Corresponding author


