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

(515 les 4 33) (S ol Jsloes sles ol
Temperature of osmotic solution (°C) a0
45 25
(. . L;_}Ml
(Ao,5) (S jomel Jglomn Zhale (Ao,5) (S jamel Jslon 2hale
Concentration of osmotic solution (%) Concentration of osmotic solution (%) (432)
15 12 9 6 15 12 9 6 Time
(min)
27.0£0.09  24.19+0.11  11.32+0.07  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  9.47+0.07 7.76+0.09 40
31.41+0.17  29.36+0.17  15.74+0.19 8.27+0.11 13.5740.09  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
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Table 2. Analysis of variance on water loss for osmotic dehydration of mushroom
(515 les 4 33) (S ol Jsloes sles

Temperature of osmotic solution (°C) Sl bl

45 25 g '

(1)) 8 yomel J los il (1)) 8 yomel J los il e

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 bl
-01338  -.02033  -0.2056  -0.1448 0.1136 0.1334 0.0449 0.0755 b el
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?
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Table 3. Average effect of temperature, concentration of osmotic solution and immersion time on weight reduction

(515 mles 4 33) (S ol Jsloes sles ol

Temperature of osmotic solution (°C) Al
45 25

o T Sy

(Ao,5) (S jomel Jgloms Zhale (Ao,5) (S jomel Jslon 2hale N
Concentration of osmotic solution (%) Concentration of osmotic solution (%) (4a2)
Time
15 12 9 6 15 12 9 6 (min)

23.34+£0.17 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
23.53+0.13  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 7.97+0.09 60
28.68+0.19 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
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Table 4. Analysis of variance on weight reduction for osmotic dehydration of mushroom

(515 les 4 33) (S ol Jsloes sles

Temperature of osmotic solution (°C) EERE
45 25 g ‘
Lo
(Ao,5) (& jamel Jglomn Zhale (Ao,5) (S jomel Jslomn Zhale
. . . . . . Time (min)
Concentration of osmotic solution (%) Concentration of osmotic solution (%)
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 bl
0.126 0.1749 0.1885 0.1408 0.0935 0.1036 0.01447 0.0535 bt
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?
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Abstract

Background and objectives: Button mushroom has short shelf life because of its high
sensitivity to physical damage. There are a large number of researches on different methods of
drying and combined methods of osmotic dehydration and air drying. There is less information
about using salt solution as osmotic solution and the effect of ultrasound on dehydration rate of
Button mushroom. Aiming to achieve the optimum method of osmotic dehydration, the effect of
osmotic processing conditions on mass transfers was investigated in the present study.

Materials and methods: In the first step, osmotic dehydration process was carried out by
immersing samples in different sodium chloride concentration 6, 9, 12 and 15%, for 20,40,60,90
and 120 minutes at 25°C and 45°C and water loss, solid gain and weight reduction was studied.

Results: The results showed that, WL and WR increased with osmotic of solution
concentration, temperature and immersion time. Higher osmotic solution concentration used in
osmotic dehydration resulted in greater mass transfer. When immersion time was increased to
60 min, despite the osmotic solution become diluted because of water entering the solution and
moisture diffusion increased. The effect of increasing the solution temperature of a highly
concentrated solution on mass transfer was attributed to a decrease in the viscosity of osmotic
solution, resulting in high diffusion rates for both water and solids. But 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 maximum water loss (29.36%) and
weight reduction (24.53%).

Conclusion: Osmotic process can be used for dehydration of vegetables by placing them in a
salt solution. Osmotic dehydration can be used as an effective method of preservation to
produce high quality products with lower thermal degradation and to reduce the energy
requirements.

Keywords: Osmotic dehydration, Concentration, Button mushroom, Temperature, Immersion
Time.
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