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Table 1. Experimental design performed by Taguchi.
Variable Concentration of Temperature (°C) Slice thickness (cm)
Treatment coating (%)
1 0.5 65 0.5
2 0.5 70 0.75
3 0.5 75 1
4 0.5 80 1.25
5 1 65 0.75
6 1 70 0.5
7 1 75 1.25
8 1 80 1
9 1.5 65 1
10 1.5 70 1.25
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11 1.5
12 1.5
13 2
14 2
15 2
16 2

75 0.5
80 0.75
65 1.25
70 1
75 0.75
80 0.5
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Fig 1. Drying time for different treatments.
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Fig 2. Effects of different variables and their levels on drying time and Severity index of independent
factors on drying time.
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Fig 3. Rehydration ratio for different treatments.

Table2. Effects of different variables and their levels on Rehydration ratio and Severity index of independent
factors on Rehydration ratio.

Factors Level 1 Level 2 Level 3 Level 4 Percent
Concentration of 5.451 4.779 3.604 2.479 58.682
coating (%)
Temperature (°C) 3.449 3.591 4.135 5.136 21.666
Slice thickness 5.069 4.106 3.769 3.368 19.652
(mm)
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Fig 4. Shrinkage for different treatments.

Table3. Effects of different variables and their levels on shrinkage and Severity index of independent factors on

shrinkage.
Factors Level 1 Level 2 Level 3 Level 4 Percent
Concentration of 68.5 38.5 23.5 13.5 78.749
coating (%)
Temperature (°C) 27.75 29.75 35.75 59.75 14.825
Slice thickness 30.70 31.75 31.75 35.75 6.426
(mm)
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Fig 5. Hardness for different treatments.

Tabled. Effects of different variables and their levels on hardness and Severity index of independent factors on

hardness
Factors Level 1 Level 2 Level 3 Level 4 Percent
Concentration of 6.062 6.5 7.063 10.812 18.681
coating (%)
Temperature (°C) 3.687 4.437 8.625 13.687 77.148
Slice thickness 6.625 6.875 7.875 9.062 4.171
(cm)
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Edible coatings are biological materials that can be applied as a thin
layer on fresh fruits and vegetables to enhance their quality during the
drying process. In this research, we conducted drying tests and
evaluated the quality of melon slices under the influence of chitosan
pretreatment and process conditions to obtain the drying
characteristics of melon slices. Melon slices of varying thicknesses
(0.5, 0.75, 1, and 1.25 cm) were immersed in chitosan solutions (at
concentrations of 0.5, 1, 1.5, and 2%) and then were dried in a hot air
oven at four different temperature levels (65, 70, 75, and 80 °C). Using
the Taguchi design, we investigated how the independent variables
(coating concentration, temperature, and slice thickness) affected the
dependent variables, including drying time, shrinkage, water
reabsorption ratio, and texture hardness. The drying results revealed
that process temperature had the most significant effect on drying time
(61.87%), while slice thickness had the least impact (10.72%). As
coating concentration and slice thickness increased, the rehydration
ratio and shrinkage of the dried slices decreased, but both increased
with rising temperature. Coating concentration had the greatest
influence on these two factors, while slice thickness had the smallest.
Additionally, increasing the concentration of chitosan pretreatment
led to a firmer texture in the samples.
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