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The heat-induced food contaminant 3-chloro-1,2-propanediol (3-MCPD) was recently classified as a possible human carcinogen (category 2B). The carcinogenic potential of 3-MCPD was demonstrated in several animal studies with kidney and testis being the primary target organs. Based on these data, a TDI value of 2 µg/kg bw/day was derived.
Humans ingest 3-MCPD primarily as 3-MCPD fatty acid esters which are formed during thermal treatment of fat-containing food in the presence of chloride ions. Bioavailability studies with rats have shown that these esters are nearly completely hydrolysed in the intestine thereby liberating 3-MCPD which is then readily absorbed into the body. Therefore, 3-MCPD fatty acid esters can be regarded as additional free 3-MCPD.
Recently it was shown that 3-MCPD-containing foods also contain significant amounts of the homologous compound 2-chloro-1,3-propanediol (2-MCPD) and its fatty acid esters. Whereas the toxic properties of 3-MCPD have been characterised in detail in the past few years, almost nothing is known about the toxicological potential of 2-MCPD. In particular, it is not clear so far whether 2-MCPD fatty acid esters are hydrolysed in the intestine as it was shown for 3-MCPD fatty acid esters. 
Aim of the project was to examine the proposed hydrolysis of 2-MCPD fatty acid esters and the resulting release of free 2-MCPD by using differentiated Caco-2 cells, a model system for the human intestinal barrier. By using a transwell system, differentiated Caco-2 cells were incubated either with 2-MCPD or with various 2-MCPD fatty acid esters. Hydrolysis of the esters was analyzed by determining the amount of free 2-MCPD as well as the amount of the respective ester by a GC/MS method. Here we show that 2-MCPD fatty acid esters were neither absorbed by the cells nor the esters were transported via a Caco-2 monolayer. However, the esters were hydrolyzed in the presence of Caco-2 cells. Free 2-MCPD was not adsorbed by the cells, but the substance easily crossed a Caco-2 monolayer by a paracellular diffusion mechanism. From these in vitro studies we conclude that 2-MCPD fatty acid esters are likely to be completely hydrolysed in the human intestine, followed by a quick resorption of free 2-MCPD. The toxic properties of 2-MCPD will be examined in future studies.

