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Study on the Change of Bulk Density of Corn after Drying
and Its Mechanism
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Abstract

As a major food crop in China, the quality stability of corn during storage is crucial. Bulk density serves as a key indicator for
assessing corn grade and processing suitability. This study investigates the temporal variation patterns and underlying mechanisms of
different initial bulk densities of dried corn kernels under identical and varying temperature conditions. Using corn samples divided
into five bulk density segments (above 760 g/L, 759-750 g/L, 749-740 g/L, 739-730 g/L, and 729-720 g/L), low-temperature
drying technology was employed. Bulk density measurements were conducted at 1, 2, 3, 4, 5, 6, 11,12,27, and 28 days post-drying.
Results demonstrate that under identical temperature conditions and with similar levels of imperfect kernels and impurities, the
bulk density differences among corn samples with varying initial densities exhibited distinct temporal variations. The high-density
segment (above 760 g/L) showed significant fluctuations (5—13 g/L), with minor initial variations but pronounced mid-to-late period
fluctuations. The medium-density segments (750-759 g/L and 730-739 g/L) exhibited stable performance with minimal fluctuations.
The medium-density segment (740—749 g/L) demonstrated a more pronounced initial decline compared to the later period. The low-
density segment (720-729 g/L) showed minimal initial changes, followed by a gradual increase in mid-period differences and a
subsequent decrease. These phenomena are attributed to factors such as initial grain quality, corn structure, moisture distribution, and
environmental conditions. This study has direct application value to guide the storage practice of corn, reduce post-harvest loss and
improve economic benefits. It is expected that this study can serve the majority of grain workers and contribute to the sustainable
development of China’s grain industry.
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