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Application of NMR Spectroscopy for the Analysis of Physicochemical Properties of
Selected Cereal Grains, Beans and Fruits (II)
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Abstract

The objectives of this 3-year project for
the third year was: (1) To determine the
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self-diffusion coefficient (Dy) of fructose
solutions,  glucose  solutions, sucrose
solutions, orange juices and grape juices in
the range of 0~50°C by pulsed field gradient
(PFG) technique, (2) To find the correlation
of soluble solid content versus self-diffusion
coefficient and temperature, and to deduce
their empirical equations, (3) To develop
MRI methods for the analysis of internal
physicochemical properties of selected fruits
such as plum, grape, peach and mango.
Linear regression of the experimental data
revealed that the slope and the intercept of
regressed equations of refractometer brix
versus D,, increased with increasing
temperature. The differences between the
slopes of all regressed equations were within
15% implying that the slopes of Dy, versus
refractometer brix were similar. The average
prediction error using curvilinear regressed
equation was less than 0.5°Brix in the
temperatures ranged from 0~50°C. As for
MRI analyses, experiments were performed
on acquiring images of internal bruises of
selected fruits. The images were processed
with edge detection and segmentation and a
3D reconstruction model was built to display
the volume of internal bruises.

Keywords: Nuclear magnetic resonance,
Self-diffusion coefficient, Soluble
solids, Fruits, 3D reconstruction
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