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New Concepts for Compound Identification based on Mass Spectrometry



 Arnd Ingendoh,  Markus Macht,  Dirk Wunderlich

Bruker Daltonik GmbH, Bremen, Germany



The mass accuracy of modern mass spectrometers improved significantly over the past years, yielding now reliable mass errors in the range of a few mDa even with bench top instruments. This opens up new application areas and sample information retrieval based on high performance mass spectrometry.

E.g., for identification and structural characterization of compounds, the unambiguous sum formula determination is an essential step. Given the fact that each elemental composition has a unique exact mass, mass spectrometry can be used for the determination of sum formulae. However, even with a mass error of a few mDa, the number of possible sum formulae increase exponentially with increasing molecular mass .Therefore, we use a combination of the mass accuracy with two more, independent criteria. One is the isotope pattern of the measured compound. Modern TOF systems can measure the relative abundances of the isotope pattern within an error of < 1%. Allowing various elements, the theoretical isotope patterns of the proposed sum formulae are calculated and compared with the experimental data. A lot of proposals can be ruled out as well as the probability order of the hits can be corrected. The third criterion is the MS/MS data of the compound. On all fragments, mass accuracy and isotope pattern match are checked as well. The resulting fragment sum formulae have to match with the proposals for the intact compound. The full three-step procedure yields in 1-3 proposals for the unknown compounds in the majority of cases. Using chemical knowledge and common database searches, the correct proposal can be easily filtered and the identity of the compound be revealed.
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