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Sustainable recovery of cocoa bean shell for the i tional
beverage with antioxidant and antidiabetic prop egif::uct:on of a novel functi

Olga Rojo-P_oveda1- 2, Letricia Barbosa-Pereira’, Livia Mateus-Reguengo’, Marta Bertolino, Caroline
Stévigny?, Giuseppe Zeppa'

'Department of Agriculture, Forestry and Food Sciences (DISAFA), University of Turin, Turin, Italy, 2RD3 -
Pharmacognosy, Bioanalysis & Drug Discovery Unit, Université Libre de Bruxelles, Brussels, Belgium

The reuse of food by-products within the frame of a circular economy is becoming crucial due to economical
and environmental reasons. Cocoa bean shell (CBS) is a main by-product of cocoa industry, representing
approximately 12% of the total bean[1]. CBS discard could be expensive and produce environmental
problems. Besides, CBS represents a source of polyphenols and dietary fiber that could make it useful as
food ingredient/additive. The high polyphenol content of CBS could also give it antidiabetic properties, which
is of big interest considering that the WHO estimates that 422 million people worldwide were living with
diabetes in 2014, and this number will double by 2030[2).
The purpose of this work was to develop and to optimize preparations for a new home-made functional
beverage based on CBS.
Different types of beverage production techniques (Moka pot, Neapolitan flip coffee pot, French press,
Espresso, Capsule and American coffee maker) used with CBS grinded at different degrees (ranging
between 250 um and 4 mm) were studied. The influence of these factors on the sensory characteristics and
chemical composition of beverages was defined. The antioxidant capacity and the total phenolic, tannin and
flavonoid content of the obtained beverages were determined with colorimetric assays and the polyphenols
characterization was performed by HPLC-PDA analysis. Antidiabetic properties were determined with the a-
glucosidase inhibition assay.
The various techniques and grinding degrees allowed to obtain several beverages with different chemical and
sensory characteristics. Several compounds were identified and quantified by HPLC-PDA (phenolic acids,
. flavan-3-ols, quercetin-3-O-glycosides, catechin-3-O-glycosides and procyanidins). These compounds
showed high correlation with the total phenolic content values (up to 1803.83 mg gallic acid equivalents/L),
total flavonoid content (up to 566.42 mg catechin equivalents/L), total tannin content (up to 334.64 mg
catechin equivalents/L), antioxidant capacity (up to 7.29 mmol Trolox equivalents/L) and antidiabetic
properties (up to 52.0% of a-glucosidase inhibition) displayed.
The CBS could therefore represent an optimal ingredient for the production of functional beverages with
potential health benefits for the consumers, reducing the environmental and economic impact of the by-

product disposal.

References:
[1] EFSA, (2008), 1-66 | [2] World Health Organization, Global Report on Diabetes 2016
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German cacao of Cameroon - new facts on a traditional variety fallen into oblivion

Nicolas Niemenak’, Lina Stoll2, Reinhard Lieberei?, Bernward Bisping?
100237698195641, Yaounde |, Yaounde, Cameroon, “Biozentrum Klein Flottbek, University of Hamburg,

Hamburg, Germany

“German’ cacao cultivated in Cameroon has emerged from a mixture of different gene pools with a large
proportion of Trinitario and with a pronounced content of polyphenols. In order to characterize this old
genotype, polyphenols and polyphenol oxidase were compared with hybrid selected genotypes. Epicatechin
(25 mg/g - 52 mg/q fat free dm) and catechin (0.5 - 1.9 mg/g fat free dm) content of German cacao seeds
were of similar range with hybrid investigated samples. German cacao is characterized by its high content of
anthocyanins especially cyanidine-3-arabinoside which ranges from 8.84 mg/g to 17.51 mg/g fat free dm.
Hybrid genotypes displayed 1 mg/g to 6.4 mg/g fat free dm of cyanidine-3-arabinoside. PPO activity was 10
to 20-fold higher in German cacao seeds compared to hybrid. Anthocyanin and PPO through the oxidation of
phenols to quinone are involved in colour development and pests and diseases resistance. Pigment is one of
the most important factors for the colour of cocoa powder. We discuss the high content of anthocyanin and
PPO activity in German cacao in relation with the reddish colour of cocoa powder derived from Cameroonian

cacao.
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Sustainable recovery of cocoa bean shell for the
production of a novel functional beverage with

antioxidant and antidiabetic properties
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