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Table 1 Mean square from ANOVA on the main effects and interaction

Source of variables df Area shrin*kage Rehydratior*l ratio
Dose 3 0.001 0.769
Temperature 2 0.092" 0.187
Thickness 1 0.081" 7.23"
DosexTemperature 6 3.54E°™ 0.004"
TemperaturexThickness 2 0.001" 0.008"
DosexThickness 3 8.66E°"™ 7.91E°"™
DosexTemperaturex Thickness 6 7.54E 0
Error 48 2.13E” 8.75E”

ns and *, nonsignificant and significant difference at 1% level, respectively
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Fig 3 Variation of surface shrinkage at different
irradiation doses (air temperature 50°C, slice
thickness 3 mm)
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Fig 5 Variation of surface shrinkage at different Fig 4 Variation of surface shrinkage at different
slice thicknesses (irradiation dose 3.6 kGy, air drying temperatures (irradiation dose 2.4 kGy, slice
temperature 60°C) thickness 3 mm)

Table 2 The interaction oftemperature and thickness on surface shrinkage (s) and rehydration ratio

(RR)
Thickness (mm) Temperature (°C) S RR
50 0.60° 3.06™
3 60 0.52° 3.19°
70 0.46° 3.02°
50 0.65" 2.46%
5 60 0.59 2.54°¢
70 0.54°¢ 2.36°

In each column, no significant differences between the values with the same letters

Table 3Coefficients of linear modeling at the different drying conditions

50°C 60°C 70°C

Dose  Thickness A B R A B R2 A B R2

(kGy) (mm)

0 3 041 063 095 045 060 089 055 046 099

5 033 069 096 039 062 098 043 054 098

12 3 041 063 096 045 060 091 055 047 099
5 035 069 094 040 062 098 044 054 099

24 3 037 066 086 046 057 095 056 048 098
5 032 070 089 038 063 095 044 053 098

3.6 3 036 066 085 048 058 092 058 047 098
5 036 068 092 038 062 098 047 054 099
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Effect of gamma irradiation on surface shrinkage and rehydration
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The final quality of drying product should be considered as one of the most important indicators in the
drying process.In this research, the effects of gamma irradiation doses (0, 1.2, 2.4 and 3.6 kGy), drying
temperature (50, 60 and 70°C) and slice thickness of mushrooms (3 and 5 mm) on the surface
shrinkage and rehydration ratiowere studied.Thin-layer dryer based on machine vision was used for
the experiment.The results showed that the simple and intraction effects of the factorson the surface
shrinkage and rehydration ratio weresignificant(P<0.01)in most cases.By increasing irradiation dose,
shrinkage slightly increased, and rehydration ratio in dried samples were increased. Also,the
maximum rehydration ratiowas 3.43g/gin dose of 3.6 kGy anddryingtemperature of 60°C in the
thickness of 3 mm.Finally, shrinkage increased by increasing drying temperature and decreasing slice
thickness of mushroom.So that the minimum and maximum values of surface shrinkagewere 0.461
and 0.667, respectively.

Keywords:Gamma irradiation, Drying,Mushroom, Surface shrinkage, Rehydration ratio.
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