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Experimental Study and Model Analysis of Vacuum Freeze-drying of Corn Seed
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LI Changning, LIU Xunjie

(Tianjin Key Laboratory of Refrigeration Technology, Tianjin University of Commerce, Tianjin 300134, China)

ABSTRACT: The work aims to study the effects of vacuum freeze-drying on corn seeds. The effects of vacuum
freeze-drying conditions (freezing end temperature, sublimation drying temperature and parse drying temperature) on the
microstructure of corn seed cells were investigated based on the optical microscope imaging and vacuum freeze-drying
techniques. The variation pattern of cell morphological parameters (equivalent diameter, perimeter, area and roundness)
and moisture content were compared and analyzed. A mathematical fitting model was established for the
correlation between the change rate of cell morphology parameters and vacuum freeze-drying conditions. The change rate
of cell morphological parameters and moisture content were negatively correlated with the freezing end temperature. With
the increase of sublimation drying and parse drying temperature, the change rate of cell morphological parameters and
moisture content tended to decrease and then increase. The sublimation drying temperature had the greatest impact on the
change rate of morphological parameters of corn seeds. The moisture content is the lowest (12.81%) at the final freezing
temperature of —25 °C, sublimation drying temperature of 5 °C and parse temperature of 40 °C. The cells have the smallest
rate of change in equivalent diameter (9.2%), perimeter (8.4%), area (17.68%) and the roundness (1.78%) is less than 4%,

indicating the best drying results. By the quadratic polynomial model, the coefficient of determination R is closed to 1
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and Fggp and Fryse are closed to 0. This mathematical model can effectively describe the effects of various vacuum

freeze-drying conditions on the morphological parameters of corn seed cells and control the quality of corn seed after

vacuum freeze-drying within a certain range

KEY WORDS: vacuum freeze-drying; corn seed; microstructure; moisture content
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Tab.1 Moisture content of corn seed slices at different
freezing end temperature
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Tab.2 Moisture content of corn seed slices at different
sublimation drying temperature
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1 16.81+3.08°
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different sublimation drying temperature
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Tab.3 Moisture content of corn seed slices at different
parse drying temperature

fEAT TR IR /°C FIKRI%
35 18.81+0.13°
37.5 15.91+0.08°
40 12.81+0.04°
42.5 14.72+0.05¢
45 17.61+0.16°
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Tab.4 Structure and evaluation of drying model
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