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DataProcessing-and-Peak Integration
Methods in gNMR



l * Universally accepted, works well
e Simple calculation

* Insensitive to line-shape

* Good-excellent phase- and _
baseline corrections e S v s 9 v

 Adequate data density needed

* Signal-intense regions

 Must integrate the entire signal(s)
e Signal overlap can be an issue
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Independent areas of (all) peaks in the spectrum

Peak deconvolution Time- or frequency domain calculation
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Global Spectrum Deconvolution
(GSD)

Automatic multiplet deconvolution of the whole spectrum to recognize and

extract all peaks, and discard artefacts

d Recognition of all significant peaks before fitting
d Assignment of realistic a priori bounds to peak parameters

O Fitting of hundreds of parameters in a reasonable time

O List of peaks (centre, height, width, phase, shape)
O Synthetic spectrum
O Array of residues

Integral of each peak
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GSD - values representing the
real spectrum

Intensity Width
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Experimental
spectrum

Type
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Compound 0.14
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10.32 1
7.83 2
6.87 2
4.23 2
1.69 2
1.44 2
0.95 3

mmmmmm

wwwwww

Integral
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Multiplets

Synthetic
spectrum
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Problem: experimental peak shapes often deviate from ideal models like a generalised

Lorentzian.
Approach: increasingly add more adjustment parameters to the models till it represent
the experimental shapes better. The quality is judged by analysis of remaining residuals.

Can be done in multiple cycles.
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Minimise the residual
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Improving peak fitting:

Managing residuals

2014 |EEE International Conference on Acoustic, Speech and Signal Processing (ICASSP)
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EFFICIENT PEAK EXTRACTION OF PROTON NMR SPECTROSCOPY USING LINESHAPE
ADAPTATION

Shanglin Ye* and Elias Aboutanios’
School of Electrical Engineering and Telecommunications

The University of New South Wales
E-mail: *shanglin.ye @unsw.edu.au, ‘elias @ieee.org.

“The method is an iterative process where the largest peak is estimated
and removed from the spectrum which then uncovers the smaller peaks.”
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I qGSD integration RMSD% as a function of the
qGSD - convergence number of improvement cycles.

Dotted lines of the matching colour shows the RSD
values of the sum integration
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gNMR integration can be accomplished under a wide range of conditions
Sum integration may be the gold standard, but is not always practically applicable

Deconvolution techniques, e.g., GSD, can be used when peaks are close or overlap

Improved GSD, gGSD, accounts for excellent deconvolution of “real world” peaks
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