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Table 1-Variable of Process

Concentration of

Treatment osmotic solution Temperature (°C) Time (min)
(%w/w)
A 5 30 A1=60 Ax=120 A3=180 A4=240
B 10 30 B1=60 B>=120 B3=180 B4=240
C 15 30 Ci1=60 C=120 C3=180 Ca=240
D 5 50 Di=60 D2>=120 Ds=180 D4+=240
E 10 50 Ei=60 E>=120 E3=180 E4+=240
F 15 50 F1=60 F2=120 F3=180 F4=240
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Table 2-Chemical properties of sample at 25°C

Ash (g/100 g)  Fat (g/100 g)

Protein (g/100 g)  Fiber (g/100 g)

Carbohydrate (g/100 g) Moisture (g/100 g)

0.84+0.01 0.60+0.05 3.50+0.07

0.80+0.12

3.1620.16 91.10£0.11
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Figure 1- Effect of temperature (a), concentration (b), and time on moisture content of sample
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Figure 2- Effect of temperature (a), concentration (b), and time on hardness of sample
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Figure 3- Effect of temperature (a), concentration (b), and time on rehydration of sample
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Table 2- The amount of L*, a*, and b* of samples

Color index
L* a* b*
Temperature (°C)

Control 80.67 0.66 14.62
30 62.57 1.94 15.06

50°C 40.96 2.79 9.3

Concentration (%w/w)
Control 80.67 0.66 14.63
5 53.27 1.27 12.01
10 51.16 3.24 12.59
15 50.88 2.59 11.94
Time (min)

Control 80.67 0.66 14.63
60 57.69 243 12.87
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Figure 4- Effect of temperature (a), concentration (b), and time on browning index of sample
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Samples Concentration of Biotin (ppm)
Control 98.4
Optimal sample 68.55
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temperatures of 30 and 50 degrees Celsius for durations of 60, 120,
180, and 240 minutes on the physicochemical properties of button
mushrooms, including shrinkage, color parameter, firmness, and
moisture content. Additionally, optimization was performed to
identify the ideal conditions for the osmotic dehydration of button
mushrooms utilizing the AHP-TOPSIS method with MATLAB 2019a
software. Subsequently, the biotin content in the optimal sample was
compared to the control sample. The results indicate that the moisture
content, rehydration rate, color, and shrinkage of the sample were
dependent on temperature. As the temperature increased, the moisture
content of the sample increased, while the rehydration decreased. The
results related to the color parameters revealed that as the temperature
increased, the browning index decreased, while the extent of color
changes increased. The shrinkage and firmness significantly
decreased with the rise in temperature. It was also found that the
concentration of the osmotic solution and the process time had a
significant effect on the quality factors. By increasing the
concentration of the osmotic solution, the moisture content of the
sample decreased, as did rehydration, browning index, and shrinkage.
The color changes increased as the concentration increased. The
results also showed that with increasing time, color changes,
shrinkage, and firmness increased, while the browning index
decreased. The optimal conditions for osmotic dehydration were 50
degrees Celsius, 15% concentration, and 120 minutes. Overall, this
method functions as a pretreatment technique for button mushrooms
in the pharmaceutical, food, and cosmetic industries, due to its ability
to shorten processing time, enhance energy efficiency, and alleviate
adverse effects linked to the final process.
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