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NMR spectroscopy continues to be a powerful technique for investigating complex mixtures, including the fields of
metabonomics and metabolomics. The increasing complexity of these type of NMR data sets has also resulted in
chemometric analysis becoming more common within the NMR community [1]. While the impact of solvent suppression
techniques on the variation in high resolution NMR metabonomic spectra has been reported [2], studies comparing
different NMR systems are limited. In particular, the transfer of calibration models for select metabolites between different
NMR probes, instruments, personnel and extended time periods needs to be addressed.

In this poster we present a detailed analysis of the performance of different
instrumental transfer techniques including Direct Standardization (DS),
Piece-Wise Direct Standardization (PDS), Orthogonal Signal Correction Giycine
(OSC) and Generalized Least Squares Weighting (GLSW) on calibration
model transfer, along with the impact of spectral preprocessing and —LM Ul .
deconvolution on the implementation of instrumental transfer. Figure 1 R
shows the overlap of 120 *H NMR spectra obtained from 15 samples of ‘
Citrate

model mixtures of 3 metabolites obtained using either a single pulse 1D or a
1D NOESY sequence, on 2 different probes, and on 2 different instruments
(Bruker Avance 600 and a Varian Unity Plus 600). Partial Least Squares
(PLS) calibration models were constructed for these samples allowing for
the prediction of the individual component concentrations. The transfer of ‘
these calibration models between different probes or between different
instruments was poor. Original arguments suggested that small variations in
line shape or small chemical shift changes were responsible for the failure
of these calibrations. PLS analysis following spectral deconvolution and
binning utilizing the CHENOMX software suite (Edmonton, Canada)
demonstrated that these small spectral variations are NOT responsible for
the poor model transfer performance.

It is clear that more rigorous instrumental transfer methods are required to
overcome these issues. As an example, Figure 2 shows the significant A 2 ZVN
improvement in the transfer of the glucose concentration calibration model ;5555 5 35 55 3

between two different probes using the PDS transfer method, utilizing three Figure 1: *H NMR of model mixtures for

stangarg_ .samplesf fo; t.he different instruments and probes and
standardization transform function corresponding binning representation.
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il determination. The results for the
g5 % eEMuny A duin different instrumental configurations using the different transfer methods (DS,
P e & | PDS, OSC and GLSW) will be presented and discussed.
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Figure 2: Glucose PDS transfer.



