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Abstract

African pumpkin (Momordica balsamina) is an underutilized African indigenous leafy vegetable that
consists of phenolic compounds. The bioactivity of phenolic compounds has been associated with the
reduction of non-communicable diseases such diabetes, cancer, and cardiovascular diseases. However,
phenolic presence, concentration and antioxidant activity may be affected by cooking and human
digestion processes, hence, affecting their bioaccessibility in the gastrointestinal tract. The aim of this
study was to determine the effects boiling and human simulated gastrointestinal digestion on phenolic
content and antioxidant activity of African pumpkin.
The phenolic content (TPC) and flavonoid content (TFC) were analysed using the folin-ciocalteu and
aluminium chloride method, respectively. The Trolox equivalence antioxidant capacity (TEAC) assay was
used to test the antioxidant activity of African pumpkin. The raw extracts exhibited a TPC and TFC of 64.53
± 9.1 mg GAE/g dry weight (dw) and 69.00 ± 1.3 mg QE/g dw, respectively. Boiling did not significantly
alter the phenolic contents as similar TPC values of 60.41 ± 15 GAE/g (dw) were obtained for boiled
vegetable extract. However, the TFC content was significantly reduced to 44.34 ± 1.2 mg GAE/g dw after
boiling while its concentrations after digestion increased significantly (p < 0.05) by 88%. Hence, depicting
digestion conditions were favorable for the release of flavonoids from intracellular structures.
Factors such as chemical structure modification, reduced or increased phenolic stability and association
with other molecules (fibres, protein, and sugars) within the digesta may influence the bioaccessibility of
phenolics. Antioxidant activity of boiled extracts was not significantly altered as compounds responsible
for the radical scavenging activity were highly stable under the employed boiling conditions with low
solubility into the cooking water. However, non-significant 8% reduction in TEAC activity occurred after
complete digestion of the boiled African pumpkin extract. Generally, this study revealed the stability of
phenolics from African pumpkin as minor or no losses occurred after boiling and gastrointestinal digestion.
Therefore, the vegetable may offer health benefits related to antioxidant activity as bioactive compounds
remain present after consumption and before absorption in the duodenal region. Its use in food system
should be recommended.
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