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Abstract

This study aimed to investigate the formation of polycyclic aromatic hydrocarbons (PAHs) and
cytotoxicity of extracts from repeatedly fried cooking oils. Special focus was on the correlation between the level
of total polar compounds (TPCs) and toxicity to the hepatoma cell line (HepG2). Soybean (SBO) and palm
(PO) oil samples were prepared by frying dough at high temperature (165°C), and periodically determining
%TPCs by the standard IUPAC 2.507 method. Analysis of PAHs was carried out by liquid extraction followed by
gas chromatography (GC), using PAHs mixed consisting of 18 PAHs compounds as standards. Cytotoxicities
were measured using cell viability (MTT assay) and micronucleus assays. Results showed undetectable levels
of PAHs in frying SBO at % TPCs less than 25%. By comparing fluorene, phenanthrene and anthracene were
detected in PO at 20.30% and higher, indicating the formation of PAHs in PO when its % TPCs were close to or
exceeding the legal limitation of 25%. Cytotoxicity of extracts from repeated frying PO was confirmed by the
reduction of cell viability at 48 and 72 hours incubation. Formation of micronucleus gradually increased with
increases in %TPCs, and reached significant levels at 39.66%TPCs and 29.54%TPCs for SBO and PO,
respectively. Results from this study suggest that carcinogenic PAHs form when cooking oils are repeatedly
used. This is the case for higher % TPCs especially. These findings may aid campaigns for consumer protection

against toxic substances generated from repeatedly used cooking oil.
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