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Table 1 The rate of water reabsorption of different sugar treatments at different temperatures.

Temperature (°C)
Sugar treatment 25°C 325°C 40 °C
White sugar 291+022° 246+0.09% 2.05+0.13°
Red sugar 2.08 £0.16° 178 £0.25° 1.72 £0.14"
Liquorice 1.20+£0.11° 1.15+£0.20° 1.09+£0.02°

Different letters indicate a significant difference between different treatments in each row.
Data are means + SD.

Table 2 Water reabsorption rate of different sugar treatments in different concentrations.

Concentration (%)

Sugar treatment 40% 50% 60%
White sugar 2.82 £0.15° 230+0.13° 1.82 £0.24°
Red sugar 1.80 +£0.14" 1.61+0.03° 1.52+0.07°
Liquorice 1.64 £0.15° 1.33 +£0.04" 1.25+0.16

Different letters indicate a significant difference between different treatments in each row.
Data are means + SD.
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Table 3 Significance level of variables and their

interaction.
Significance
Source
level
Test significance 0.001
The effect of different
. . 0.017
concentrations of solutions

The effect of different temperatures 0.011

Interaction of different temperatures
and different concentrations of 0.015

solutions
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Table 4 Mean and standard deviation of moisture loss rate of different sugar treatments at 25 °C

Sugar treatment

Concentration (%) Red sugar
40% 85.66+0.05"
50% 86.14 +0.06*
60% 86.69+ 0.26°

White sugar Liquorice

83.79 £0.01° 8941+ 0.23?
84.78 +0.05" 89.27 + 0.04°
86.23 £0.08* 89.34 +0.02%

Different letters indicate a significant difference between different treatments in each column.
Data are means + SD.
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Table 5 Mean and standard deviation of moisture loss rate of different sugar treatments at 32.5 °C

Sugar treatment

Concentration (%) Red sugar
40% 86.77 £0.15°
50% 87.20 £ 0.04*
60% 87.12 £ 0.03*

White sugar Liquorice

84.54 +£0.02° 89.63 + 0.14°
85.20 + 0.04° 89.51 + 0.08°
85.70 £+ 0.16 89.58 + 0.07°

Different letters indicate a significant difference between different treatments in each column.
Data are means + SD.
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Table 6 Mean and standard deviation of moisture loss rate of different sugar treatments at 40 °C

Concentration (%) Red sugar Sugar treatment
40% 85.08 +0.19° White sugar Liquorice
50% 85.40 £ 0.04° 85.55+0.03" 89.36 £0.05°
60% 86.29 £0.08" 86.21+0.11° 89.53 +0.18"
86.32+0.06°  89.74+0.17°

Different letters indicate a significant difference between different treatments in each column.
Data are means + SD.
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Table 7 Significance level of variables and
their interaction.

Source Significance
level
Test significance 0.008
The effect of different
. . 0.040
concentrations of solutions
The effect of different temperatures 0.021

Interaction of different
temperatures and different 0.003
concentrations of solutions
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Table 8 Mean and standard deviation of solids uptake of different sugar treatments at 25 °C

Sugar treatment

Concentration (%) Red sugar
40% 4.81+0.10°
50% 6.31+0.14%
60% 6.80 £0.21°

White sugar Liquorice
6.14 + 0.04° 274 +0.08°
8.07 +0.13° 343 +0.03°
10.25 +£0.10° 6.73 + 0.04°

Different letters indicate a significant difference between different treatments in each column.
Data are means + SD.
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Table 9 Mean and standard deviation of solids uptake of different sugar treatments at 32.5 °C

Sugar treatment

Concentration (%) Red sugar
40% 437 +0.14°
50% 451+0.16°
60% 522 +0.04*

White sugar Liquorice
3.56 £0.04° 7.09 +0.05°
4,55 +0.02° 740 +0.20°
6.50 + 0.06" 8.34 +0.04°

Different letters indicate a significant difference between different treatments in each column.
Data are means + SD.
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Table 10: Mean and standard deviation of solids uptake of different sugar treatments at 40 °C

Sugar treatment

Concentration (%) Red sugar
40% 577 £0.10°
50% 5.83 +£0.06°
60% 647 +0.09*

White sugar Liquorice
6.29 +0.05° 591+005°
7.86 +0.06° 7.19 +0.06°
9.50 +0.05° 10.38 +0.02°

Different letters indicate a significant difference between different treatments in each column.
Data are means + SD.
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Table 12 The effect of different sugar treatments
on mushroom’s wrinkles.

Osmotic treatment ‘Wrinkles
Red sugar 68.88+0.9 *
White sugar 73.64+1.2°
Liquorice 63.51+1.1°

Different letters indicate significant differences
between different treatments.
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Table 11 Significance level of variables and
their interaction.

Source Significance level
Test significance 0.012
The effect of different
. . 0.019
concentrations of solutions
The effect of different 0018
temperatures
Interaction of different
temperatures and different 0.022

concentrations of solutions
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Table 13 Effect of different sugar treatments on
mushroom’s color changes.

Osmotic treatment AE
Red sugar 120.001°
White sugar 161.104°
Liquorice 388.470 ¢

Different letters indicate significant differences
between different treatments.
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Table 14 The effect of different sugar treatments on the total number of mushroom’s colonies.

Sugar treatment

Concentration (%) Red sugar
40% 581+031°

50% 553+0.12°

60% 517+ 040"

7.11 + 0.09*

White sugar Liquorice
6.99+0.51° 4.19+045°
6.76 +0.14° 4.05+037°
6.50 + 0.09° 3.88+037°
7.11+0.09° 7.11+0.09°

Different letters indicate a significant difference between different treatments in each column.
Data are means + SD.
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White button mushrooms (Agaricus Bisporus) have significant nutritional
value, but due to high moisture content, they need special treatments to
increase storage time. Drying increases, the shelf life of the product by
reducing microbial activity, weight and volume of products and it causes to
pack, transport and store of products easier. IN this study, using osmotic
treatment, three types of sugars Liquorice, white sugar and red sugar in three
concentrations of 40, 50 and 60% and three temperatures of 25, 32.5 and 40 °C
to reduce heat damage to the index qualities such as samples color, reducing
drying time and energy consumption and increasing process efficiency in
supplementary dryingwhich has done by hot air. According to the findings,
among the treatments, Liquorice had the highest rate of moisture loss (89.24 in
132 minutes), solids adsorption (10.38%) and discoloration ( = 388.470) and
the lowest rate of wrinkling (63.51%). The highest rehydration rate was related
to white sugar (at 25. C, 2.91 gr/ gr and 40% concentration was 2.82 gr / gr).
The microbial test did not show a significant effect on the overall counting of
the colonies, and no mold or yeast was observed in any of the samples.
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