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Abstract: The freeze-drying process is a method to reduce moisture in products through a
thermodynamics stage that involves freezing the water or solution in food, followed by sublimation. This
process results in high-quality products as it effectively minimizes degradation and microbiological
reactions compared to other drying technologies. The study focuses on the freeze-drying process of
probiotics from yogurt in a continuous operation using an in-house, household-scale, freeze-dryer
designed for vacuum freeze-drying. The refrigerant used is R-410A, with a cooling capacity of 3 kW,
achieving a condenser temperature of -40°C and a product temperature of -20°C. In the experiment,
3000 g of liquid probiotic from yogurt was spread across six trays measuring 250 mm x 400 mm x
20 mm and dried in the freeze dryer. The study measured temperature, pressure, analyzed the
refrigeration cycle, determined the coefficient of performance for cooling, freezing and drying times,
drying rates, and electrical energy consumption. It also examined the microbiological content to assess
the effect of freeze-drying on probiotic quality before and after drying. It found that the probiotic

microorganisms remained sufficiently abundant post-drying for consumption with health benefits.
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