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Table 1 Average effect of temperature, concentration of osmotic solution and immersion time on
water loss

Temperature of osmotic solution (°C)

45 25 Time
Concentration of osmotic solution (%) Concentration of osmotic solution (%) (min)
15 12 9 6 12 9 6

27.0£0.09 24.1940.11 11.3240.07 6.37+0.09  10.32+0.11  9.59+0.13  9.10+0.11  7.34+0.08 20
28.60+0.15 25.95+0.19 12.47+0.17 7.41+0.17 11.67+0.17 10.60+0.07  9.4740.07  7.76+0.09 40
31.41+0.17 29.3640.17 15.74+0.19 8.27+0.11  13.57+0.09 12.56+0.11 9.92+0.13  8.58+0.07 60
32.95+0.13 34.26+0.09 19.37+0.13 10.91+0.17 14.16+0.13 13.88+0.09 10.43+0.11  9.75+0.1 90
35.82+0.19 36.51+0.13 20.87+0.17 11.27+0.13 15.69+0.11 15.52+0.15 10.94+0.09  9.86+0.09 120

Table 2 Analysis of variance on water loss for osmotic dehydration of mushroom

Temperature of osmotic solution (°C)

45 25
Concentration of osmotic solution (%) Concentration of osmotic solution (%) Time (min)
15 12 9 6 15 12 9 6
1.9968 2.7241 4.2219 4.3627 3.2170 3.5756 2.7625 3.3175 a
-.01338 -.02033 -0.2056 -0.1448 0.1136 0.1334 0.0449 0.0755 b
94.66 93.29 94.62 93.63 97.34 96.37 95.67 93.65 R?
92.88 91.05 92.83 91.47 96.51 95.18 94.22 91.53 Adj-R?

.The parameters a and b are the coefficients of the experimental page model
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Table 3 Average effect of temperature, concentration of osmotic solution and immersion time on
solid gain

Temperature of osmotic solution (°C)

45 25 (Tr:]'lnn‘;
Concentration of osmotic solution (%) Concentration of osmotic solution (%)
15 12 9 6 15 12 9 6
3.66+0.07 1.644¢0.5  1.38+0.03 0.73+0.03 2.70+0.07 0.88+0.03 0.56+0.02  0.21+0.01 20
3.87+0.06 2.3740.07 1.76+0.07 0.81+0.01 2.82+0.03 1.14+0.02 0.98+0.03  0.34+0.03 40
4.16+0.09 2.8310.08 1.98+0.05 0.93+0.05 3.46+0.02 1.81+0.03 1.10+0.06 0.61+0.01 60
4.27+0.11 3.27+0.09  2.31+0.07 1.09+0.07 3.9+0.03  2.26+0.06 1.86+0.05  0.74+0.02 90

4.39+0.13 3.72£0.08  2.98+0.09 1.13+0.05 4.17#0.06 2.44+0.03 2.09+0.03  0.79+0.03 120

Table 4 The rrsults of “Page” model fitting of data of solid gain for osmotic dehydration of mushoom

Temperature of osmotic solution (°C)

45 25 . .
Concentration of osmotic solution (%) Concentration of osmotic solution (%) Time (min)
15 12 9 6 15 12 9 6

3.6508 5.864 6.086 6.066 4.576 7.458 12.3037 10.1557 a
-0.3262 -0.1206 -0.11084 -0.6545 -0.0802 -0.1476 -0.2561 -0.1635 b
97.92 99.76 93.56 97.27 93.76 96.42 93.93 98.22 R?

97.23 99.68 91.42 95.03 91.68 95.22 91.9 97.63 Adj-R?

The parameters a and b are the coefficients of the experimental page model
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Table 5 Average effect of temperature, concentration of osmotic solution and immersion time on
weight reduction

Temperature of osmotic solution (°C)

415 25 Time (min)
Concentration of osmotic solution (%) Concentration of osmotic solution (%)
15 12 9 6 15 12 9 6
23.3440.17 22.55+0.17 9.94+0.11  5.64+0.07 6.62+0.07 8.71+0.11 8.85+0.07 7.13+0.11 20
23.5340.13 23.58+0.19 10.71+0.13  6.6+0.05 5.73+0.05 9.46+0.09 8.59+0.9  7.42+0.13 40
27.25+0.15 24.53+0.21 13.77+0.17 7.34+0.09  9.01+0.07 10.75+0.9 8.82+0.11 7.9740.09 60
28.6840.19 30.99+0.13 17.06+0.09 9.82+0.07  9.30+0.09 11.82+0.07 8.97+0.05 8.91+0.07 90
33.43+0.17 32.79+0.17 17.89+0.11 10.14+0.06 10.12+0.07 13.28+0.11 9.05+0.09 9.07+0.09 120

Table 6 Analysis of variance on weight reduction for osmotic dehydration of mushroom

Temperature of osmotic solution (°C)

45 25 . .
Concentration of osmotic solution (%) Concentration of osmotic solution (%) Time (min)
15 12 9 6 15 12 9 6
2.168 2.626 4.239 4.497 3.4077 3.3911 2.5766 3.13 a
0.126 0.1749 0.1885 0.1408 0.0935 0.1036 0.01447 0.0535 b
94.1 91.12 93.3 93.18 96.37 95.37 92.66 94.42 R?
92.14 88.16 91.07 90.91 95.16 93.82 90.21 92.56 Adj-R?

The parameters a and b are the coefficients of the experimental page model
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Button mushroom has sensible to mechanical blows and has low shelf life. The purpose of this project
was determining of the optimum method of ultrasonic dehydration and the effect of osmotic
processing conditions on mass transfers. In the first step, sodium chloride solution with concentrations
6, 9, 12 and 15%, for 20,40,60,90 and 120 minutes at 25°C and 45°C were used and in the second
step, in the constant conditions of salt concentration (12%), immersion time (60 min) and temperature
(45°C), the mushroom samples were subjected to ultrasonic wave in two levels (pulse duration time to
pulse rest time of 1:1 and 1:4) at frequency of 20 KHz and constant power 400 w, to determine their
effect on water loss, solid gain and water reduction. The results showed that, as the concentration of
osmotic solution increased, mass transfer from the sample increased. When immersion time was
increased to 60 min, solid gain and moisture diffusion increased. After this time, water loss was less
increased and solid gain was more increased. Further solid gain created a resistant layer against
permeability and solute movements on both sides of tissue. in this process, at temperature of 45 °C,
greater the mass transfer rate achieved, mainly due to the increase in cell permeability and
permeability coefficient. It was found that salt concentration of 12%, immersion time of 60 min and
temperature of 45°C gave the minimum solid gain (2.83%) and maximum water loss (29.36%) and
weight reduction (24.53%). Also, the use of ultrasound with pulse ratio of 1:1 in constant osmotic
dehydration condition was conducted better results. At 40 min processing time, the solid gain, water
loss and weight reduction were 2.93%, 41.23% and 40.30%, respectively.Moisture content of
mushrooms after osmotic dehydration and ultrasound treatment reduced to 85 and 82 %, respectively.
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