[image: image2.jpg]<



[image: image2.jpg]

Polar Lipid Composition of Biodiesel Algae Candidates Nannochloropsis oculata and Haematococcus pluvialis from On-Line Nano Liquid Chromatography Electrospray Ionization 14.5 Tesla Fourier Transform Ion Cyclotron Resonance Mass Spectrometry
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Introduction


Up to half of the dry weight of an alga can be lipids.  Algae lipids contain long-chain saturated and polyunsaturated fatty acids. The lipids may be transesterified to generate biodiesel fuel. Here, we compare polar lipid compositions for two microalgae, Nannochloropsis oculata and Haematococcus pluvialis, both of which are prospective lipid-rich feedstock candidates for an emerging biodiesel industry. 

Experimental


On-line nanoliquid chromatography coupled with negative electrospray ionization 14.5 T Fourier transform ion cyclotron resonance mass spectrometry ((−)ESI FT-ICR MS) with newly modified ion optics provides ultrahigh mass accuracy and resolving power to identify hundreds of unique elemental compositions. We confirmed the assignments by isotopic fine structure for a polar lipid extract (see Figure 1). Collision-induced-dissociation (CID) MS/MS provides additional structural information. H. pluvialis exhibits more highly polyunsaturated lipids than does N. oculata. 
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Figure 1.  Mass scale-expanded segments from the broadband mass spectra of inositol phosphorylceramide IPC(d32:1) (left); isotopic fine structure for the second isotopic peak of inositol phosphorylceramide IPC(d32:1) and monoisotopic peak of IPC(d32:1) (right). The isotopic fine structure shows resolution of ions differing in elemental composition by 13C2 vs 12C2H2, resulting in a mass difference of 8.6 mDa, and confirms the elemental composition assignment.

Results and Discussion


With these methods, we have identified 250 lipids from N. oculata and 214 from H. pluvialis.  H. pluvialis exhibits more highly polyunsaturated lipids than does N. oculata.
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