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Effect of Four Storage Systems on Physical and
Mechanical Properties of Dates (Khlass variety)

Abdullah M. Alhamdan and lIbrahim M. Al-Helal

ABSTRACT: The effects of four storage systems on physical and mechanical properties
of dates (Khlass variety) were experimentally measured for a period of 6 months. The first
storage was supplied with a refrigerated air cooler that was on/off automatically operated
based on inside air temperature. The second storage was equipped with an evaporative cooler
unit that was operated automatically by controlling ventilation rate and water addition rate to
the cooling pads based on inside temperature and relative humidity. For the third storage,
cooling was supplied by a similar evaporative cooler but operating with on-off control with
constant rates of ventilation and water supply to the pad based on inside temperature only.
The fourth storage was supplied with air vents to simulate natural ventilation. Initially
physical properties of fruits including dimensions, volume, mass, and density were measured.
In addition moisture content and water activity were measured during storing periods.
Mechanical properties of dates (compression and penetration) were measured by texture
profile analyzer utilizing compression plate and needle to fully ripen dates (including pits).

Results showed that mass of dates was increased significantly during storage in the
cooled storages because of the high levels of relative humidity in those rooms. These results
were supported by the increase of moisture content and water activity in the cooled storages.
However, in the naturally ventilated storage, dates lost much of their mass due to the low
relative humidity at ambient. In the cold storages, mechanical resistance of compression
decreased from 87.54 N.mm for fresh dates to 12.09 N.mm, 17.66 N.mm and 20.43 N.mm for
refrigerated air cooler, fully automated evaporative cooler, and semi-automatic evaporative
cooler storages, respectively. In the contrary, mechanical resistance increased for dates stored
under natural ventilation conditions from 87.54 N.mm of fresh dates to 241.17 N.mm after six
months of storage. Work necessary to penetrate samples increased 20 folds for samples of
natural ventilation storage compared to those stored in refrigerated air cooler storage. This is
due to the low relative humidity at ambient. Results were comparable in the effect of storage
conditions on compression and penetrations tests. Some dates started to deteriorate with
apparent of fungi rotten growth on the surface of fruits at the end of the experiment in the
refrigerated air cooler storage due to the high levels of inside relative humidity. Under natural
ventilation, dates texture become hard and dust were accumulated on its surface. Further
research studies are needed to examine various storage conditions with different types of
packaging.
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