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Abstract 

The global functional food market value is on the rise due to increased consumer acceptance of functional 
foods. Natal plum (Carissa macrocarpa) fruits are a natural source of functional ingredients. Natal plum is 
bright red or crimson red in colour and a rich source of Cyanidin-3-O-β-sambubioside and cyanidin-3-O-
glucoside. Cyanidin derivatives are bioactive compounds with high functional properties such as 
antioxidant activity; however, the successful application as a functional food ingredient depends on the 
bioaccessibility of the phytochemicals. This study focused on characterising and quantifying the different 
components of anthocyanins and the antioxidant capacity of freeze-dried Natal plum powder during 
simulated in vitro gastrointestinal digestion. UPLC/QTOF/MS helped to identify and quantify the 
anthocyanin components. Antioxidant activity was determined using DPPH, ABTS, and FRAP assays. DPPH 
and ABTS scavenging activity decreased in the gastric fraction, while at the intestinal phase is increased 
significantly. The FRAP activity was similar in the gastric fraction and the undigested sample but decreased 
in the intestinal fraction possibly due to pH changes between the gastric and intestinal phase. A strong 
positive correlation was established between the different phenolic components and DPPH, ABTS and 
FRAP activity (R2 values between 0.79 and 0.99). The pH (7) in the intestinal phase affected the stability of 
cyanidins and resulted in increased concentrations of gallic acid (8.8 mg kg-1), protocatechuic acid (88.6 
mg kg-1), coumaric acid (85.7 mg kg-1) and ferulic acid (73.5 mg kg-1) and increased the bioaccessibility of 
these phenolic acids. Cyanidin 3-O-β-sambubioside showed 32.2% bioaccessibility compared to cyanidin-
3-O-glucoside (16.3%); therefore, consumption of fruits, such as Natal plum, with a higher concentration 
of cyanidin 3-O-β-sambubioside must be encouraged for health benefits. 
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