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Vacuum Cooling of Chinese Kale
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Abstract

The aim of this research was to study the optimum process parameters during vacuum cooling of
Chinese kale precooled from the initial core temperature of 22-25°C to the final core temperature of 4+1°C. In the
experiment, the final pressures for vacuum-cooled Chinese kale were set at three different levels; 6.0, 7.0 and 8.0
millibar. The pressures were again experimented with three levels of reserving time: 5, 10 and 15 minutes. The
study results illustrated that the optimum operating process parameters for precooling Chinese kale to 4+1°C with
initial core temperature of 22-25°C were the final pressure of 6.0 mbars and the reserving time of 5 minutes. The
total cycle time was 17 minutes and the electrical energy consumption was 4.20 kwh per 241 kg of Chinese kale.
The electricity cost was 0.06 baht per kg of fresh weight. The weight loss during precooling Chinese kale with the
previous optimum parameters was 0.9%.
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Table1 Optimum parameters of vacuum cooling process for Chinese kale packed in polyethylene bags

combined with plastic baskets

Parameter Value
Final pressure (mbar) 6
Holding time (min) 5
Cooling time (min) 17

Initial temperature (°C) 25.7
Final temperature (°C) 43
Moisture content (%) 52
Weight loss (%) 0.9
Energy consumption (kWh) 4.2

Electrical expense (baht/kg) 0.06
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Figure 1 Temperature in the vacuum chamber, produce temperature and pressure in the chamber during

vacuum cooling process using optimum parameters
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Figure 2 Relative humidity and pressure in the vaccuum chamber during vacuum cooling process using
optimum parameters
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