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Abstract:
Pulsed low resolution nuclear magnetic resonance (NMR) was employed to measure the "melting" curves of
different series of cocoa butter samples. The samples were prepared from completely liquid phase by cooling
and tempering them at different temperatures Tc for varying times &Delta;t. The "melting" curves were
measured while keeping the sample at a fixed temperature Tm. The complex shape of each curve was
interpreted in terms of cocoa butter polymorphism, and the results were compared with with data obtained by
other techniques available in the literature. Using just two tempering temperatures (+7C and -18C), we were
able to distinguish four solid phases and identify them with the phases II, III, IV and V described in the
literature. Our data are in full agreement with literature. Several novel results have been also found. These
include the kinetic constants of the melting processes of phases II and III, the rate constants of solidification of
phase V, the conversion of phase III into phase IV before melting at temperatures >30C, and the growth of
phase V out of phase II at -18C (including the rate constant of this process).
We are convinced that NMR may serve as a principal tool in fat polymorphism investigations, especially if it is
combined with other techniques such as differential scanning calorimetry. Its advantage, apart from rapidity of
measurement, is the fact that the measurement itself does not interfere with the melting or solidification process
studied. On the other hand, it does not distinguish in a direct way between different solid phases present in the
sample; this can be done only in inference from the behavior upon melting.
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