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Abstract

Macadamia kernels are rich in unsaturated fatty acids. High content of unsaturated fatty acid
leads to oxidative reactions and results in rancidity which decreases quality of macadamia nuts. In
addition, high moisture content macadamia nut is prone to deteriorate when expose to air. Drying is the
most critical step in macadamia processing to prevent deterioration of the nut quality. The proposed
research is aimed to investigate suitable drying process of macadamia nut to maintain the nut quality
during postharvest. The changes of kernel brown colour and rancidity at different drying strategies were

investigated in this study. Drying kinetics, suitable predicted models as well as quality changes during

drying at selected temperature (35-70°C) were also observed. Furthermore, performance and energy
saving aspects of drying strategies also were chosen to mark the suitable drying process of macadamia
nut. Macadamia nut that was harvested in Northern Thailand had high amount of unsaturated fatty acid
more than 70%. Preliminary study on possibility of using heat pump drying to reduce the moisture
content of nut showed successful quality maintenance and drying time saving. Suitable moisture content
for change the stage of drying for two-stage drying was 10-11% (d.b.). Drying kinetics results indicated
that 35°C yield the longest drying time while drying at 70°C, drying time was shortest. From drying
kinetic and quality observed during drying at single temperature, 40-60°C was selected to optimize two-
stage heat pump drying with nitrogen and/or air as the drying medium. Yet, the changes of quality
observed at 40°C drying temperature was milder than 50 and 60 °c during the first stage drying to
reduce moisture content down to 10-11% (d.b.) in term of rancidity. However, colour changes was not
significant difference during drying at 40-60°C. Therefore, 40°C was selected to employ at the first
stage drying and 50-60°C was further used in second stage drying. The analysis of quality of
macadamia nut (rancidity and colour) as well as drying performance and energy consumption indicated
that using 40°C in the first stage drying combined with nitrogen as drying medium followed by elevating

temperature to 60°C combined with air as the second stage drying could maintain quality and exhibited
the best performance and lowest energy consumption. Quality of dried macadamia nut in selected
packaging materials namely Linear Low Density Polyethylene (LLDPE) and Alumimiun laminated foil
(OPP/AL/PE/LLDPE) (ALF) depends on storage humidity. At relative humidity below 40%, the quality of
dried nuts in both packaging materials has changed only little. In contrast, above 40 %RH, the quality of
the dried nuts in LLDPE bag has changed significantly when compared to dried macadamia nuts in

OPP/AL/PE/LLDPE bag.
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