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Proteins and peptides are prone to modification by lipid peroxidation products such as aldehydes via various covalent adduction reactions including Schiff base formations and Michael additions. These modifications may also result in crosslinks and affect amino acid side chains and therefore cause the loss of amino acid functionality. Malondialdehyde (MDA), a product of lipid peroxidation, is known to be a reactive aldehyde and induce such reactions in proteins and peptides and leading to formation of several adducts among some of which display fluorescent properties. Major whey protein β-lactoglobulin (β-Lg) has been widely studied due to its nutritional significance and allergenicity. 
In current research, bovine β-Lg is enzymatically digested with modified trypsin at 37°C and resulting peptides are fractionated via preparative-HPLC-MS according to their m/z values. Fractionated and selected peptides are then incubated with 5 mM MDA in 10 mM ammonium bicarbonate buffer (pH 7.4) at 37°C and 60°C. Amino acid sequences of β-Lg peptides chosen for this study are GLDIQK (m/z 673), IPAVFK (m/z 674), ALPMHIR (m/z 838), LIVTQTMK (m/z 934) and VLVLDTDYK (m/z 1066). Aliquots taken on days 0, 1, 2, 7 are analyzed with LC-MS to observe the modifications. Mobile phase applied with a gradient method consisted of 0.1% formic acid in water and 0.1% formic acid in acetonitrile. Electrospray ionization (ESI) and quadrupole ion trap (QIT) mass analyzer are employed for mass spectrometric investigation. The process is also monitored with a fluorescence detector (ex. 295 nm/ em. 460 nm) and a UV detector (at 205, 214 and 280 nm). Our initial experiments on the peptide GLDIQK (m/z 673) incubated with MDA at 60°C showed that on day 1, the whole peptide reacted with the aldehyde while incubation at 37°C at the same time point resulted in obvious reduction but not complete disappearance of the peptide. The newly occurring compounds had m/z values of 727(Δ+54), 789 (Δ+116, two compounds with same m/z and different retention times) and 807 (Δ+134). Additionally, m/z 807 and 789 (with earlier retention time) displayed fluorescence while m/z 789 with less polarity did not.

