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Study on Characteristics of Sugars with Different Melting Points and its
Generating Mechanism in Processed Food
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Granulated sugar is a crystalline substance with 99.9 % purity. However,
some granulated sugars have different melting characteristics. Melting point determination showed
the necessity of measuring both melt-starting and melt-ending temperatures to evaluate their melting

characteristics. The difference of melting points among granulated sugars affected the quality of
processed food like candy and caramel sauce, but when they were processed with granulated sugars
completely dissolved in water, there was no difference in their quality. The result indicates that
the difference of melting points among granulated sugars is due to the difference of their crystal
structure. Soft X-ray absorption spectroscopy and THz-Raman spectroscopy indicated the existence of
different chemical states among granulated sugars. The observations of microbeam X-ray diffraction
suggested the existence of crystal domains with different orientations and crystallinity.
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Fig. 1. DSC measurements of different
granulated sugars
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Fig. 2. Two types of transmittance curves of granulated sugars during automatic melting point
determination
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Fig. 3. Principal component score of 52 different
sugars
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Fig. 4. XRD pattern of sample sugars and candies
A: W sugar, B: Z sugar, C: W candy, D: Z candy
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Fig. 5. DSC measurements of sample sugars and candies
A: W sugar, B: Z sugar, C: W candy, D: Z candy
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Fig. 6. Sensory evaluation of the two caramel sauces using two-sided Wilcoxon’s signed test according
to the Semantic differential method

The number of testers were 82 in (a), 36 in (b).

W sauce was made from W sugar, Z sauce

from Z sugar. Method A: the wet sugar crystal (where the sugar crystal remains undissolved in
the solution) was heated.  Asterisks represent significantly different values (*; P < 0.05, **; P <
0.01, ***; P < 0.001). Method B: the agueous solution of sugar (where the crystal is completely
dissolved) was heated.
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Fig. 7. Map of total intensity of the diffraction
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