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FIG 1: Solar dryer used in experiments
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FIG 2: Evaporation rate in grams of water per hour in apple samples dried in different concentrations
of sucrose and cinnamon by direct solar drying (with and without moisture absorber), indirect (with and without
moisture absorber) and traditional method (p<0.05)
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FIG 3: Changes in hardness in Newtons in apple samples dried in different concentrations of ucrose and
cinnamon by direct solar drying (with and without moisture absorber), indirect (with and without moisture
.absorber) and traditional method (p<*/+9)
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FIG 4: Changes in the amount of shrinkage in percentage in apple samples dried in different concentrations of
sucrose and cinnamon by direct solar drying (with and without moisture absorber), indirect (with and without
.moisture absorber) and traditional method (p<+/+9)
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FIG 5: Changes in the amount of water absorption in percentage in apple samples dried in different
concentrations of sucrose and cinnamon by direct solar drying (with and without moisture absorber), indirect
.(with and without moisture absorber) and traditional method (p<:/+¢)
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FIG 6: Changes in vitamin C degradation in dried apple samples in different concentrations of sucrose and
cinnamon by direct solar drying (with and without moisture absorbent), indirect drying (with and without
moisture absorbent) and traditional method (p<*/+ &)
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FIG 7:Changes in the amount of color change (AE) in apple samples dried in different concentrations
of sucrose and cinnamon by direct solar drying (with and without moisture absorber), indirect (with
and without moisture absorber) and traditional method (p<0.05).
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The aim of the current research is to dry apples using a solar dryer with a desiccant cycle in two
modes: direct radiation-convection and indirect radiation-convection. Two types of drying
methods, direct and indirect with desiccant and without desiccant, moisture content, and drying
in open air were used. Pre-prepared apple slices (flavored with cinnamon) were placed on a
specific-sized mesh, the initial weight of the samples was measured, and they were placed inside
the solar dryer with a desiccant cycle in two modes: direct radiation-convection and indirect
radiation-convection. During the drying process, the evaporation rate, texture, wrinkling, water
reabsorption, vitamin C retention, color changes, and sensory characteristics at different
treatment levels (30% sucrose and without sucrose, 0.5%, 1%, and 2% cinnamon) were
examined. Additionally, several samples were dried as controls without cinnamon flavoring
using the solar dryer. Data analysis was conducted using a completely randomized factorial
design and the statistical software SPSS version 26. The results of the study showed that in both
direct and indirect methods, with and without desiccant, the moisture removal rate in samples
without sucrose was higher compared to samples with sucrose and cinnamon. Comparing
control samples in both methods with and without desiccant moisture showed that the
evaporation rate of samples with desiccant moisture was significantly higher. Furthermore, in
samples with sucrose, the evaporation rate was lower in the desiccant method, and in direct
sunlight drying, the drying rate was significantly lower compared to solar dryer drying. The
results of evaporation rates in the indirect drying method also indicated that similar to the direct
method, the evaporation rate of samples with cinnamon treatment and without sucrose was
higher than that of samples with sucrose and controls. Tissue analysis results also indicated that
the highest firmness was observed in the direct method without desiccant for samples without
sucrose, with no significant difference in means. Cinnamon also increased the firmness in
samples without desiccant moisture in the indirect drying method, and samples with sucrose had
less wrinkling, with an increase in cinnamon concentration leading to more wrinkling, with the
highest increase observed in the direct method without desiccant at 2% cinnamon and in the
direct method with desiccant at 1% cinnamon concentration. The water reabsorption rate in both
direct and indirect drying methods showed that samples with sucrose had better water
reabsorption conditions, and the vitamin C degradation rate indicated that the use of sucrose
improved vitamin C retention. Color change analysis also showed that samples with sucrose had
more favorable conditions in both methods. Therefore, the results related to sensory evaluation
characteristics indicated that samples with sucrose and different cinnamon concentrations
received the highest sensory evaluation scores. Hence, it can be stated that samples dried with
osmotic solution and sucrose generally had better acceptability in terms of physical appearance,
color, taste, and flavor.
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