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Recently, food control authorities have found a new class of heat-induced contaminants the chloropropanol fatty acid esters such as 3-monochloro-1,2-propanediol (3-MCPD) and the related substances in food especially in refined vegetable oils, fats and in particular in infant formular. High concentrations of such 3-MCPD fatty acid ester were found for example in saltry crackers, pickled herrings, doughnuts, and French fries (ranged from 280 to 2.420 µg/kg). The highest contents were reported in palm oils (200 – 14.700 µg/kg calculated as free 3-MCPD. The 3-MCPD esters are formed at high temperatures, probably during the deodorisation of edible fats and oils.  
From 3-MCPD, it is known that it induces hyperplasia in renal tubules (in mice and rats), infertility in rats and it is possibly carcinogenic in a nongenotoxic manner. The main toxiclogical targets organs are kidney, testis, and liver. A TDI of 2 μg/kg body weight for free 3-MCPD was determined. Very few toxicological data are available for 3-MCPD fatty acid esters. A recently completed in vivo study with 3-MCPD-di-palmitate showed that it induced similar, but reduced histopathological effects in rats compared to 3-MCPD (90-day study, Barocelli et al., 2011).
The German BfR calculated the potential intake of 3-MCPD esters for infants fed on formula by assuming that the esters are fully hydrolysed. To proof this hypothesis both in vitro and in vivo biokinetic studies with 3-MCPD-di-palmitate were initiated by our group. In vitro studies using representative 3-MCPD mono- and diesters have shown that these esters are substrates for intestinal lipases. An in vivo biokinetic study using rats show that 3-MCPD is released by enzymatic hydrolysis from the 3-MCPD diester in the gastrointestinal tract and distributed to blood, organs and tissues. By comparing both AUC, the relative amount of 3-MCPD bioavailable from the 3-MCPD diester was calculated to be 86 % on average of the amount bioavailable following administration of 3-MCPD. It is concluded that for the purpose of risk assessment to assume complete hydrolyses of the diesters in the gastrointestinal tract.   
In order to obtain insights into toxicity mechanisms of 3-MCPD and its esters, a proteomic approach was initiated in a 28-days repeated-dose feeding study with male Wistar rats using state to the art “omics” techniques.
In all treatment groups characteristic toxicologically relevant processes and pathways were induced, including fatty acid metabolism, NRF2-mediated oxidative stress and LPS/IL1-induced inhibition of RXR function. General results indicate a similar toxicity of 3-MCPD and its dipalmitate with regard to the induction of oxidative stress. However, esters could potentially induce specific mechanisms of liver toxicity, which may contribute to different long-term effects compared to 3-MCPD. 
Taken together, it is concluded that 3-MCPD-diester will be hydrolysed to a high degree during ingestion. The free 3-MCPD is highly oral bioavailable (86%). Risk assessment of 3-MCPD ester could be supported substantial by the new “omics” data. Heat-induced contaminants such as 3-MCPD fatty acid esters are still a serious food safety issue. Human exposition data and possible reduction strategies are now needed. 

