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Early identification of oxidative changes in lipids is important for the food industry to avoid quality defects. Shelf life predictions for oxidative stability of raw material and final products are normally done by time consuming real-time tests or accelerated methods (e.g. Schaal oven test, Active Oxygen Method or Rancimat Test). Another approach for the prediction of the oxidative stability at different storage temperatures is a data modeling based on results of a chemiluminescence (CL) method. 

For the CL measurements the samples are heated to accelerate oxidation. This heat input leads to the formation and subsequent decay of peroxides. During this process excited electrons relax into their thermodynamically preferred state and an emission of light is observed. The amount of emitted photons is counted in a photomultiplier tube and is in direct proportion to the quantity of peroxides. The CL curves show an induction period followed by a steady state phase until a maximum CL intensity.

Data modeling was done for pork fat, dehydrated butter and sunflower oil. Samples were measured under air at isothermal conditions and elevated temperatures (100°C to 140°C, steps: 10°C) to accelerate oxidation. The Oxidation Induction Times at the different temperatures were fitted to an exponential function (f(x) = a * e-bx; x = storage temperature). From this model shelf life prediction at different storage temperature were calculated. Storage time of pork fat at 20°C was extrapolated to be 284 d, whereas at 5°C, the oxidation was predicted to start after 769 d. The prognoses were verified with real time measurements of peroxide value and volatile organic compounds. Furthermore the results were compared to prognosis of Rancimat test and experiences with shelf life in industry. 
Additional tests with milk powder, infant formula and meat products like bacon and cooked sausages showed limitations of the CL method due to the presence of water. The opportunities and limitations of the method will be discussed. Data modeling based on CL method might be an interesting alternative for the prediction of shelf life stability in the oil and fat industry. 

