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Plant phenolic compounds are important low molecular mass antioxidants coming from the diet. They 
are widely found in fruits, vegetables, cereals, tea, wine, chocolate and chocolate products and over 
the last few years have been the focus of a number of studies concerning their potential to reduce the 
morbidity due to some cancers or heart diseases as a result of their antioxidant activity (Caillet et al., 
2011). Cocoa polyphenols, mainly flavanols and procyanidins, have been reported in many studies 
as bioactive compounds with antioxidant, antiradical and anticarcinogenic properties (Record et al., 
2003; Oloyede and Abimbade, 2014). They have been shown to protect against diseases like coronary 
heart disease, cancer, neurodegenerative disorders, mostly as a result of their antioxidant and antiradical 
properties (Bruna et al., 2009). Additionally, cocoa polyphenols have been suggested to have a positive 
influence on cardiovascular health through lowering the rate of low-density lipoprotein (LDL) oxidation 
and inhibition of platelet activation (Radojčič Redovniković et al., 2009).

The aim of the study was to evaluate the total polyphenol content determined with the Folin-
Ciocalteu spectrophotometric method. Furthermore, antiradical properties were expressed as the 
reduction of the stable free-radical DPPH, ABTS radical cation (ABTS•+) and hydroxyl radical 
(•HO) in freeze-dried water extracts of cocoa beans of Forastero variety. These properties were 
analyzed and compared for raw cocoa beans of different origins (Togo, Sao Tome, Ivory Coast 
and Peru). Additionally, the reduction potential was measured for all samples. The extraction was 
performed using solvent (water) extraction at elevated temperature (60 °C). Obtained extracts 
before analysis were subjected to freeze-drying.

The highest results for the total polyphenol content were obtained for beans coming from Sao 
Tome. The lowest values, on the other hand, were reported for beans from Peru and Ivory Coast. 
The measurement of DPPH radical scavenging activity indicated that the highest IC50 value was 
obtained for extracts of beans coming from Ivory Coast, whereas the lowest was reported for 
Sao Tome beans. The results obtained for the measurements with ABTS radical cation as well as 
with hydroxyl radical revealed the highest values for Sao Tome beans and the lowest for beans 
originating from Togo. 

Obtained results confirm that both the total polyphenol content as well as antiradical properties  
of cocoa beans are greatly influenced by the place of their origin.

REFERENCES

1. Bruna, C., Eichholz, I., Rohn, S., Kroh, L. W., Huyskens-Keil, S. (2009). Bioactive compounds 
and antioxidant activity of cocoa hulls (Theobroma cacao L.) from different origins, Journal of 
Applied Botany and Food Quality, 83, 9-13.

2. Caillet, S., Côté, J., Doyon, G., Sylvain, J.F., Lacroix, M. (2011). Antioxidant and antiradical 
properties of cranberry juice and extracts (Food Research International, 44, 1408-1413.

3. Oloyede, G.K., Abimbade, S. F. (2014). In vitro Antioxidant Assay of Cocoa (Theobroma 
cacao) Oil and Cake, AU J. T. 17 (3), 101-108.

4. Radojčič Redovniković, I., Delonga, K., Mazor, S., Dragović-Uzelac, V., Carić, M., Vorkapić-
Furač, J. (2009). Polyphenolic Content and Composition and Antioxidative Activity of 
Different Cocoa Liquors, Czech J. Food Sci., 27 (5), 330-337.

 

mailto:dorota.zyzelewicz


57

Record, I.R., McInerney, J.K., Noakes, M., Bird, A.R. (2003). Chocolate Consumption, Fecal 
Water Antioxidant Activity, and Hydroxyl Radical Production, NUTRITION AND CANCER, 47 
(2), 131-135.

ACKNOWLEDGMENTS

Authors are grateful for the financial support provided by Polish National Center for Research and 
Development (project No. WNP-POIG.02.01.00-10-171).


