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ABSTRACT

The purpose of this research was to study the effects of the drying process and
identify appropriate conditions for drying Spirogyra sp. This type of algae is nutritionally
beneficial and has anti-oxidant qualities. Therefore, there is now a trend of extracting biological
matter from dried Spirogyra sp. to use in producing cosmetics and food supplements. This
research studied its physical and chemical qualities as well as characteristics of the drying process
and found a suitable mathematical model of the drying process. The effects of three drying
methods, open sun drying, hot air drying and microwave drying were compared on the quality of
the dried Spirogyra sp. From this data suitable conditions for the drying process were discovered
using the Response Surface Methodology (RSM) technique and the Box-Benkhen Design (BBD)
testing method.

The results of the study showed that the tested Spirogyra sp. had a moisture
content of 8.55+0.01 g . /8, ... at the beginning of the process and a moisture content of
0.15+0.01 g, .../84r, marer @t the end. This process took 1,980 minutes with the open sun drying
process. The hot air drying process, which used a temperature of 60-75°C, took between 220-590
minutes, while the microwave drying process, which used 0.77-2.50 W/g frequencies, took
between 21-80 minutes. From the results of the mathematical models, the Logarithmic model was
the best describing the behavior of the Spirogyra sp. for the open sun and microwave drying
methods, while the Midilli et al. model best describes the drying behavior of Spirogyra sp. in the
hot air drying method. The results of the coefficient analysis of Spirogyra sp.’s moisture diffusion
effectiveness show values of 0.48x10"° m7/s, 1.72x10"°-451x10"° m%s and 2.74x10™"° -

10.64x10"° mzls, respectively during the open sun drying, het air drying, and microwave drying



(6)

processes. The activation energy values were 62.36 kJ/mol for the hot air drying method and 1.32
W/g for the microwave drying method.

By examining the results of the drying conditions and methods the study showed
that the hot air drying at 70°C is the most ideal condition, since it is best able to minimize
discoloration and loss of antioxidants. By using the RSM technique the results of the study
conclude that the most ideal conditions for hot air drying of Spirogyra sp. is using a temperature
of 69.57°C with an air velocity of 1.60 m/s and material thickness of 3.05 mm. These conditions
produced a total color difference value of 16.92, a total phenolic content equal to 2,502.02 mg
GAE/100 g, ..., @n antioxidant activity of scavenging activity of ABTS radical and DPPH
radical value of 2,017.40 and 3,722.50 mg TEAC/100 g, ..., a chlorophyll A and a chlorophyll

B content equal to 6.62 and 4.93 mg /g, ..., respectively.



