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Abstract

The occurrence of mold growth due to moisture migration in a composite chocolate product filled with
marshmallow during storage was investigated. The correlation between water activities and water contents
of dark chocolate coating and filling marshmallow at 25°C was well applied to Kuhn's equation. The marsh-
mallow was found to be more hydrogroscopic than the chocolate. Since the moisture transferred from marsh-
mallow to chocolate, the water activity of marshmallow decreased from 0.88 to 0.80 and that of chocolate
increased from 0.22 to 0.76 at 25°C for 30 days. This water activity, 0.76, can allow mold growth. A mold
was isolated on the surface of a composite chocolate product at 25°C after 3 months and then was identified
as Aspergillus repens. Growth experiments at varied water activities with A. repens were performed. When
the water activity in a chocolate solid medium increased from (.73 to .93, the occurrence time of mold
growth decreased from 62 to 15 days. These results suggested that the occurrence of mold growth was due
to the increased water activity of the chocolate resulting from the moisture transfer from filling marsh-
mallow dark to chocolate coating.
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Fig. 1. Sorption isotherms for adsorption of dark cho-
colate and desorption of marshmallow at 25°C. @—@:
dark chocolate, O—O: marshmallow.
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Fig. 2. Correlation between water activities and water
contents of dark chocolate and marshmallow using
Kuhn's equation at 25°C. ®—@: dark chocolate, O—O:
marshmallow.
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Table 1. Characteristics of the layers of a composite
chocolate product at an initial time

Layer Dark chocolate =~ Marshmallow
Water activity 0.22 0.88
Moisture content (%) 2.65 52.9
Total weight (g) 324 8.60
Dry weight (g) 319 6.21
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Fig. 3. Water activities of dark chocolate and marsh-
mallow as a function of storage time at 25°C. @—@:
dark chocolate, O—O: marshmallow.
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Fig. 4. Micrograph of Aspergillus repens (X 125).
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Fig. 5. Effect of water activity on occurrence of mold
growth in the chocolate solid media incubated at 25°C
and 35:C. 0—0O: 25°C, @—@: 35°C.
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