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A relatively high mechanical force is required for the production of
compressed foods. Since food ingredients are at least partially in an amorphous
state, a glass to rubber transition (glass transition) occurs at the glass
transition temperature (7,). When a glassy powder is heated to a temperature
above the T, prior to compression, and then cooled to below T,, the powder will
become solidified, even given a lower compressive force. The purpose of this
study was to clarify the effects of water activity (water content), compression
temperature, and sample density during compression on the hardness of solids
compressed at various temperatures above and below T,. A commercially
available chicken stock cube was first pulverized into powder. The water
activity (water content) of the resulting powder was then adjusted in a
desiccator with saturated salts. Although differential scanning calorimetry
indicated either no or an unclear glass transition behavior, a thermal
rheological analysis showed a clear glass transition. The 7, decreased with
increasing water activity, due to the water plasticizing effect. The rupture stress
of the thermally compressed soup solid increased with the water activity of the
samples, sample density during compression, and compression temperature,
and increased dramatically when the soup solid was compressed at a
temperature above the T,. The effect of additives (NaCl, sucrose, and stearic
acid) on the solidification of maltodextrin was also investigated. While the
rupture strength of the solid was reduced by the addition of crystalline NaCl,
sucrose, or stearic acid, the addition of amorphous sucrose enhanced the solid
at a low additive content.



