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Thermal stressing of culinary oils and fats may result in the formation of secondary degradation products that are reactive and may raise health concerns. Especially alpha-beta unsaturated aldehydes are electrophilic alkylating agents that may covalently modify cellular macromolecules including proteins and DNA, indicating a genotoxic potential. The presentation starts with an overview of principles and methods that can be applied when making a risk assessment of such compounds potentially formed by heating of oils and fats. This is followed by the risk assessment of the major types of aldehydes identified. Accurate data on the estimated daily intake (EDI) of thermally induced aldehydes in culinary oils and fats is an essential criterion to assess their potential health risks. Further, knowledge on the genotoxic potential is key for the risk assessment, including insight in to what extent in vitro genotoxic effects translate to in vivo genotoxicity or even carcinogenicity. Not all alpha-beta unsaturated aldehydes turn out to express their in vitro genotoxicity in vivo, enabling the definition of a so-called tolerable daily intake (TDI). This TDI represents a safe level of intake to which a person can be exposed every day during a whole life time without any adverse effect. When concerns over in vivo genotoxicity and carcinogenicity cannot be excluded, risk assessment can indicate whether there is a high or low concern based on the margin of exposure (MOE) approach, which requires carcinogenicity data. It turns out that for many of the thermally induced aldehydes the toxicological database required for an adequate risk assessment is incomplete. For acrolein, one of the important thermally induced aldehydes, data are available, showing that its in vitro genotoxicity is not displayed in vivo and defining a TDI of 7.5 microgram/kg bw per day. Comparison of the TDI to the EDI resulting from levels of thermally induced acrolein in culinary oils and fats indicates that levels of acrolein could be of concern depending on heating time and temperature, while concerns may be low if heating time and temperature would be limited. Based on the limited data presently available for other thermally induced aldehydes it can be concluded that for these aldehydes a similar situation may be relevant, indicating that the presence of thermally induced aldehydes in culinary oils and fats may require attention, in order to exclude concerns on health risks. 

