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Determination of density, porosity and internal pore volume of grains (wheat

and corn) by gas pycnometer
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Abstract

In this study, the true, apparent and control densities of three produced hard wheat (variety
Bezostaja), soft wheat (line C7916) and corn (line SC704) was determined with gas pycnometer. To
determine the apparent volume, the samples was covered by varnishes and for measuring the actual
size volume of grains used a hammer mill and the volume was measured by the device. By placing
uncoated samples in the reservoir of device, the volume control that comes with some air
penetrating into the seed was determined. The appropriate initial pressure of the gas pycnometer
devices due to the lower differences between controls and bulk density were determined 80 kPa for
all samples tested. The densities values were obtained 1.464, 1.421 and 1.508 for hard wheat, 1.481,
1.418 and 1.522 for soft wheat and 1.334, 1.315 and 1.458 for corn, respectively. The external and
internal porosity percentage, penetrated air and inaccessible pore spaces to air percentage values
were obtained 5.7, 45.02, 3.66 and 63.54% for hard wheat, 6.8, 45.75, 4.96 and 27.41% for soft
wheat and 11.45, 44.03, 1.79 and 84.37% for corn, respectively. Based on the experiments results,
more than 80% of pore spaces in corn kernels and less than 30 and 40% of pore spaces in soft and
hard wheat were inaccessible to the air, respectively. In other words, air could penetrate in major

portion of pore spaces of wheat.

Key Words: Gas pycnometer, soft and hard wheat, Control, apparent and true density, Penetrated

air percentage, porosity.
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