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Abstract

Iran is the fifth-largest producer of sour cherries in the world, with a field area of 21,181 hectares and a production of
9.66% of the total world production. Consumption of fresh cherries is limited due to high perishability, and the production
of sour cherry-based products is a critical way to reduce the waste of this product. The first step in producing sour cherry-
based beverages is to extract sour cherry juice. Considering the importance of designing efficient juicers and the
satisfactory performance of the filter press method in fruit juicing, this study aims to investigate and optimize the effects
of layer height, cylinder diameter, and maximum compressive stress on the percentage of juice extracted from sour
cherries, maximum piston displacement (deformation of fruits), bulk and true density of pomace, porosity and relative
humidity of pomace, and the amount of specific energy consumed. The results showed that all three independent input
variables were significant at the level of 1% probability on all dependent variables. Decreasing the layer height, increasing
the cylinder diameter, and increasing the maximum stress lead to an increase in the percentage of extracted juice, among
which increased the maximum stress is the most significant factor. The criteria of increasing the percentage of extracted
fruit juice, decreasing the specific energy, and increasing the layer’s height were applied as priorities in optimizing the
juicing process, respectively. The optimization results showed that the selection of 42 mm height of the layers, 55 mm
diameter of the cylinder, and the application of 500 kg force resulted in the extraction of 76.12% of the juice with a degree
of desirability of 83.50%.

Keywords: Cylinder diameter, Compressive stress, Juice, Density, Porosity, Pomace, Optimization.
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