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A parallel study of freeze concentration and vacuum evaporating concentration of apple juice

pple juice is one of the most common fruit juices, and its concentrate is an important product in traded market. Some

representative technical indexes of apple juice (AJ), such as VC, aromatic substance, and colour value are compared in
the processes of freeze concentration (FC) and evaporating concentration (EC). A 2.5-liter lab scale freeze concentrator with
instrumentation standard and a vacuum evaporating concentrator were utilized in this research. The FC working procedure
was cooling, freezing/making suspension ice from solution, ice crystallization/re-crystallization, compressing ice to form
porous packed ice bed, washing-separating ice from the mother-liquid, discharging the concentrate. The concentration ratio
in single trial is about 1.8 for (e.g. from 10% to 18%); 4 times of trial obtains highest achievable concentration of about 50 Brix;
in which the VC retention rate is 93%; aromatic substance retention rate is 90.5%; and the colour value, which is represented
with the absorbance at 420 nm increases about 2.1%. A parallel study of vacuum evaporating concentration of AJ shows that
the VC retention rate was about 52%, aromatic substance retention rate was 26% and absorbance increases 32% in this study.
The total solute content in separated ice was found ~100 ppm, so the solute loss in ice was 0.01% correspondingly. The freezing-
point depression curves/data of commonly consumed liquid foods, such as skim milk, orange juice, wine, beer, egg whey etc.,
are integrated into the program of the PLC controller, so that the instrument detects the solution concentration according to
its freezing point (temperature) and control the FC process to make it work as an intelligent instrument for the purpose of lab
research and development.
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