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High Resolution NMR Spectroscopy offers unique screening capabilities for food quality and safety by combining non-targeted and targeted screening in one analysis. The objective is to demonstrate, that due to its extreme reproducibility and transferability NMR can detect smallest changes in concentrations of many components in a mixture, which is best monitored by statistical evaluation however also delivers reliable quantification results. The methodology typically uses a 400 MHz high resolution instrument under full automation after minimized sample preparation. One push button analysis operation takes about 15-20 minutes and delivers a multitude of results, which are automatically summarized. The method has been proven on fruit juices, where so far unknown frauds could be detected, be it addition of sugars and amino acids to fake 100% fruit content, mixing of different varieties or wrong product labelling like geographical origin and direct juice versus re-diluted concentrate as well as on wine. In addition conventional targeted parameters like the quantification of sugars, organic acid, amino acids etc. are obtained in the same analysis. This technology has the advantage that NMR is completely quantitative and concentration calibration only has to be done once for all compounds. Since NMR is so reproducible (based on strict SOP`s), it is also transferable between different instruments of the same field strength and different laboratories. Having established the statistical and quantification methodology, it is scheduled to expose the technology described for fruit juices and wines to other food material by exchanging the underlying spectral database from juice/wine to honey and edible oil in the following months. The non-targeted approach to the data allows detecting even unknown ingredients, if they are visible in the proton NMR spectra of edible oils. In this approach not only the highly concentrated lipids can be used, but also Polyphenols, Flavonoids and other compounds, which are important for example in detecting the geographical origin. The same data acquired in high throughput mode are also subjected to quantification of multiple compounds.
The NMR methodology will shortly be introduced and then results on various types of edible oils will be presented and the advantages of the NMR method shown.

