Appendix 1

Properties of NMR-Visible Isotopes and their
Biological Content in Human Tissues

Table 1. NMR properties of common biologically observable nuclei at natural abundance at 1.0 T

Nucleus/isotope  'H ’H 13c 4N 70 YF PNa P el PK $Ca

NMR 42577 6536  10.705  3.076 5.772 40.055 11.262 17.235  4.172 1.987 2.865
frequency

Abundance (%) 99.98  0.0156  1.109 99.64  0.0373 100 100 100 75.40 93 0.135

Isotopic weight 1.008 2.014  13.003 14.003 16.999 18.998 22.990 30.974  34.969 38.964  42.959

Spin, / 172 1 1/2 1 52 1/2 372 1/2 3/2 3/2 72

Relative 1 9.64x107% 0.0159 1.01x 1073 0.0291 0.834 0.0927 0.0664 4.71x 1073 5.08 X 10™* 0.0639
sensitivity

Relative SNR* 1 0.0628 0.0632 0.0139 0.2144 0.885 0.3498 0.1639  0.048 0.0109  0.0951

Notes: The frequency is in megahertz. The isotopic weight is used for calculating molar concentrations.

aThe signal-to-noise ratio relative to 'H for an equal number of NMR nuclei (say, 1 mol) assuming: 100% NMR-visible signals
at equilibrium; monochromatic chemical shift dispersions; no polarization enhancement; and detection via a noiseless receiver
with the same bandwidth for each nucleus (see The Basics). Note that SNRexy2I(I + 1) where y is the gyromagnetic ratio (=2n
times the NMR frequency listed per Tesla) to account for frequency-dependent sample-dominant noise. This differs from the
‘relative NMR sensitivity’ «y>I[I+ 1] listed above and reported variously. The relative SNRs are the same as the relative
equilibrium magnetizations at 1 T.!
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