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Abstract
The research on oral bioaccessibility and biological consequences of polycyclic aromatic hydrocarbons (PAHs) and nitro-polycyclic aromatic hydrocarbons (NPAHs) in polluted soil is critical sequel to the hand-to-mouth behaviours in children. Most of the research focused on PAHs and NPAHs bioaccessibility exclusively without considering the potential biological effects. This study evaluated the bioaccessibility of benzo[a]pyrene and phenazine, as well as specific biological effects on modelled enteric cells following in vitro sequential human digestion of amended soil. The biological effects screened include cell viability (as shown by the MTT experiment on Caco-2 cells) and mutagenicity (via Ames Salmonella assay and Comet assay using the Caco-2 cells). The soil was amended with benzo[a]pyrene (a PAH)/phenazine (NPAH) at 10, 100, and 300 mg/kg, respectively. Benzo[a]pyrene and phenazine had bioaccessibility values of 1.45 ± 0.01 and 26.33 ± 3.54 % (w/w), respectively. Phenazine was more bioaccessible than benzo[a]pyrene due to their difference in hydrophobicity and insolubility. In the presence and absence of S9 mix, bioaccessible benzo[a]pyrene and phenazine produced frameshift mutations (in S. typhimurium TA98) and bases-pair mutations (in S. typhimurium TA100). Similarly, in the presence and absence of S9 mix, bioaccessible 

benzo[a]pyrene and phenazine induced considerable (p < 0.05) DNA damage without affecting the viability of Caco-2 cells. These findings emphasise the critical importance of biological effects parallel chemical characteristics when assessing the risk of exposure to benzo[a]pyrene and phenazine, due to the potential of causing mutation, a biological process necessary for the occurrence of numerous physiological changes in living systems.
Image
[image: Diagram

Description automatically generated]
Fig 1. In vitro sequential human digestion model adopted in determination of bioaccessibility of Benzo[a]pyrene and Phenazine
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