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molecular form by synthesis, represent another dis-
tinct category. A typical example is vitamin C, which
is produced commercially by synthesis, and the syn-
thetic substance is referred to as a nature-identical
vitamin.

In conclusion, from the examples presented in this
article, it is clear that natural and synthetic substances
have a similar overall range of properties with regard
to efficacy and safety, in terms of their impact on
human health. The actions of individual substances are
determined by their molecular structures and dose, not
whether they are of natural or synthetic origin.
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Documented variations in the isotopic compositions
of some chemical elements are responsible for
expanded uncertainties in the standard atomic
weights published by IUPAC’s Commission on Atomic
Weights and Isotopic Abundances. This report sum-
marizes reported variations in the isotopic composi-
tions of 20 elements due to physical and chemical
fractionation processes (not due to radioactive
decay) and their effects on the standard atomic-
weight uncertainties. For 11 of those elements (hydro-
gen, lithium, boron, carbon, nitrogen, oxygen, silicon,
sulfur, chlorine, copper, and selenium), standard
atomic-weight uncertainties have been assigned val-
ues that are substantially larger than analytical uncer-

tainties because of common isotope-abundance vari-
ations in materials of natural terrestrial origin. For two
elements (chromium and thallium), recently reported
isotope-abundance variations potentially are large
enough to result in future expansion of their atomic-
weight uncertainties. For seven elements (magne-
sium, calcium, iron, zinc, molybdenum, palladium, and
tellurium), documented isotope variations in materials
of natural terrestrial origin are too small to have a sig-
nificant effect on their standard atomic-weight uncer-
tainties. 

This compilation indicates the extent to which the
atomic weight of an element in a given material may
differ from the standard atomic weight of the ele-
ment. For most elements given above, data are graph-
ically illustrated by a diagram in which the materials
are specified in the ordinate and the compositional
ranges are plotted along the abscissa in scales of (1)
atomic weight, (2) mole fraction of a selected isotope,
and (3) delta value of a selected isotope ratio.
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