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Summary:  
The food industry has been looking for natural matrices with potential application as 

natural ingredients. In this sense, the aim of this work was to characterize the Brassica 

oleracea var. Acephala biowastes, popularly known as kale, regarding its individual 

phenolic profile and biological action, in order to identify phenolic compounds with 

preservative and/or bioactive potential for incorporation in the food industry. The 

individual phenolic profile was obtained using spectrophotometric methods for an initial 

scan, and then HPLC-DAD/ESI-MSn was used for a detailed identification. The bioactive 

potential was evaluated through in vitro assays, analyzing the cytotoxicity in human tumor 

cell lines (AGS, CaCo-2, MCF-7, NCI-H460) and the hepatotoxicity in a non-tumor cell 

line (VERO), by the sulforhodamine B assay. The anti-inflammatory activity was studied 

in RAW 264.7 cells, the antimicrobial activity by the microdilution method, and the 

antioxidant activity by TBARS and CAA assays. The composition of phenolic compounds, 

namely the content of total phenols and total flavonoids, revealed a promising amount of 

these compounds, with concentrations of 5 mg GAE/g of total phenols and 2.4 mg EC/g 

of total flavonoids. The chromatographic analysis also showed the presence of several 

molecules with high interest and bioactive activity. Regarding the bioactivities of kale, it 
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was possible to observe an interesting antioxidant activity with concentrations of 19 µg/mL 

for TBARS and 2000 µg/mL for CAA providing 50% of this antioxidant activity and 40% 

of inhibition of lipid oxidation, respectively. The antimicrobial activity revealed promising 

results, highlighting that the bacteria Bacillus cereus and Enterobacter cloacae and the 

fungi Aspergillus fumigatus and Penicillium fumiculosum were the most susceptible to the 

effect of kale extract. Regarding the cytotoxic, anti-inflammatory, and hepatotoxic 

activities, the kale extract didn’t revealed activity at the maximum concentration tested 

(400 µg/mL). Considering these results, kale biowastes have a rich composition in 

compounds of great interest that can be an industrial alternative. The use of by-products 

can be a solution to decrease the concentration of artificial additives in the food sector as 

well as to add value to residues increasing the income of the food industry.  
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