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Summary

The quality of ice cream surface degrades significantly from alteration of the surface properties due to the

repetition of thaw-recrystallizing accompanied with temperature vibration at subzero temperature, a little
above the melting temperature. For understanding the phenomena in detail, ice crystals in ice cream after once
thawed and recrystallized was observed morphologically, and evaluated quantitatively by fractal analysis. It
was shown that the shape of ice crystal recrystallized from once thawed ice cream was modified from round
shape to complex shape, of which the degree depended on thawing temperature at subzero temperature.
However, the ice crystal retuned gradually into round shape with increasing the holding time at the thawing
temperature. These phenomena would be caused by spatial micro distribution of high concentration part which
was organized in thawed ice cream by freezing concentration. That is, the complex ice crystal formed in

thawed ice cream at subzero temperature would be induced by losing the micro uniformity of concentration.
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Table I  Composition of the ice cream mix.

Content %

Water 63

Sugar 15

Solid no fat 9.0

Vegetable oils 53

and fats

Milk fat 3.0

Others 4.7
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Fig.3 Ice cream mix before and after freeze-thawing at -30 °C. Scale bar = 100 1z m



Fig.4 Ice crystals in ice cream mix after re-crystallization. These samples were once thawed at 0.4, 0.2, -0.1,

-0.6 °C before re-crystallization. Scale bar = 100 pm
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Summary

The quality of ice cream surface degrades significantly from alteration of the surface properties due to the

repetition of thaw-recrystallizing accompanied with temperature vibration at subzero temperature, a little
above the melting temperature. For understanding the phenomena in detail, ice crystals in ice cream after once
thawed and recrystallized was observed morphologically, and evaluated quantitatively by fractal analysis. It
was shown that the shape of ice crystal recrystallized from once thawed ice cream was modified from round
shape to complex shape, of which the degree depended on thawing temperature at subzero temperature.
However, the ice crystal retuned gradually into round shape with increasing the holding time at the thawing
temperature. These phenomena would be caused by spatial micro distribution of high concentration part which
was organized in thawed ice cream by freezing concentration. That is, the complex ice crystal formed in

thawed ice cream at subzero temperature would be induced by losing the micro uniformity of concentration.
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Table 1 Composition of the ice cream mix.

Content %
Water 63
Sugar 15
Solid no fat 9.0
Vegetable oils

and fats g
Milk fat 3.0
Others 4.7
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Fig.l History of temperature change for
observation of ice crystal in ice cream.
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Fig.2 DSC heating curve of the ice cream mix.
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Fig.3 Ice cream mix before and after freeze-thawing at -30 °C.
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Fig.4 Ice crystals in ice cream mix after re—.crystallization. These samples were once thawed at 0.4, 0.2, -0.1,

-0.6 °C before re-crystallization. Scale bar = 100 um
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Fig.5 Plots of log (S) vs. log (X) of ice crystals in
ice cream mix. Example for re-crystallization after
thawing at 0.4 °C.
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Fig.6 Relationship with thawing temperature and
ice crystal number of circle after re-crystallization.
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Fig.7 Relationship with holding time at — 0.6 °C
and ice crystal number of circle after
re-crystallization.
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