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Abstract

This research aims to investigate the efficiency of combining a hot air dryer with an ultrasonic vibration
system in drying white turmeric and to study the properties of white turmeric after drying. For the hot
air dryer combined with the 40 kilohertz of ultrasonic vibration system, a product placement tray was
developed, with the installation of the ultrasonic vibration system along with a heat dissipation system
for the vibrating head to dissipate accumulated heat. This system design allowed drying at higher
temperatures. White turmeric was chosen as the experimental sample due to its medicinal properties and
the presence of various important compounds. The drying experiments were conducted at temperatures
of 50, 60, and 70 degrees Celsius using both the hot air dryer and the hot air dryer combined with the
ultrasonic vibration system to compare drying performance. The results showed that the hot air dryer
combined with the ultrasonic vibration system required less time for drying white turmeric, exhibited higher
moisture removal rates, and achieved better drying efficiency compared to the hot air dryer alone at all
drying temperature ranges. Additionally, at 70 degrees Celsius, the lowest specific energy consumption for
drying the product was observed. Comparative analysis of product color, antioxidant activity, phenolics,
flavonoids, pinostrobin, and panduratin A was also conducted. The optimal condition for preserving the
active compounds in dried white fingerroot at the highest levels is drying at 60 degrees Celsius combined
with an ultrasonic vibration system. The evaporation rate, thermal efficiency, and energy consumption
were 0.250 kilogram/hour, 20.72 percent, and 29.960 kilowatt-hour/kilogram, respectively.
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