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Table 1. Applied mathematical models to kinetics modeling of button mushroom drying
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Table 2. Analysis of variance for parameter of drying time
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Figure 2. Variations of moisture content with time and lamp power at a distance of 10 cm.
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Figure 3. Variations of moisture content with time and distance of lamp from sample (250 W).
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Figure 4. Natural logarithms values of the moisture ratio versus time for the 150 W infrared lamp.

HAS&L]G}MA})SL&L.-A“M &)\ﬁ\ d),\;-
2 de L AT glaesls 350, 5l ol
u.__:_\ BE Cwled U':')\in g_j).l._>- BEl JJ._A U'"
ol s okl glast ( Siwer o s Jsdr

sbassls (551 5l Jole s A3 6l e

Yo

40 31l Yo Cw 5l 4sel ahols 213l L
oL Sl Sasbs S 358 S e Bl T
YY) T misT L Ve T mlsT g gl S
il ks
sladds 10ud i St (85 wddes

33 Odes S ,\,st Silwdde Cger enlatuls ) g



vaa .y D)Loa.:} HY) W 213 dlgo d,‘&gﬁ)gd,gi)ﬁ A gl

sl e 3093wl jlesliul b (g5,5liS

D5

Jds ol a8 sl ol Ladue opl b a8l
le_]a;-)‘yl_:(R) M/“ . “Tﬁfé}°>ﬁwtﬂ
03,5 a3l oL 53 1 sl (SE) sl

o=t b esla o 10 s0LEs 3 g5 51 s (glaesls

05 S SLs il Ll ,d 50 50 3080 Co e palae Y Jgu

Table 3. Values of effective moisture diffusivity at different drying condition

R (m%*™) EPT AN Lol Ol
Effective diffusivity Distance(cm) Power (W)
0.97 3.8X1O'z 5
0.97 2.7%10° 10
0.99 1.5%10° 15 150
0.99 1.2x107 20
0. 96 7.0x10'z 5
0.98 4.5%10° 10
0. 96 3.2x107 15 250
0.97 2.2x107 20
0.98 1 1.0x10‘99 5
0.98 9.3x10° 10
0.98 6.5%10” 15 375
0.99 3.0x10” 20
T %ol g 3l gllas ((Soer o b~ Jgdr
Table 4. Correlation coefficient, standard error and coefficients of the Page model
@;{ J.,\» dole O.)J
Page model (cm) Distance (W) Power
SE R k n
0.028 0.996 0.007 1.219 5
0.028 0.995 0.09 1.093 10 150
0.030 0.995 0.010 1.053 15
0.027 0.996 0.008 1.065 20
0.017 0.998 0.014 1.186 5
0.011 0.999 0.018 1.056 10 950
0.021 0.997 0.004 1.259 15
0.036 0.992 0.002 1.315 20
0.044 0.991 0.018 1.407 5
0.027 0.996 0.033 1.086 10 375
0.021 0.998 0.012 1.227 15
0.017 0.998 0.013 1.065 20
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Abstract

Background and objectives: Button mushroom (Agaricus bisporus) is a food with high
nutritional value that is allocated about 40% of the mushroom market share and contains 32.5 %
protein, 1.6 % fat, 9.2 % fibre, 7.5 % ash, 6.8 % moisture, and 42.4% carbohydrate on dry
weight basis. Button mushroom is highly perishable product with a maximum shelf-life of eight
days at 4°C. Thus, in order to increase the shelf life of button mushroom and produce high
quality product, infrared (IR) dryer was used in this study and mass transfer kinetics of the
samples were measured.

Materials and methods: In this study, drying of button mushroom in an infrared dryer at
irradiation power of 150, 250 and 375 W and distances of 5, 10, 15 and 20 cm were
investigated. The effect of lamp power and sample distance from radiation source (IR lamp) on
drying time and rate, and moisture diffusion coefficients was investigated in a factorial
experiment by completely randomized design. For drying kinetics modeling, nine mathematical
models containing Fick's Diffusion, Approximation of diffusion, Page, Modified Page —II,
Newton, Midilli, Logarithmic, Verma and two term were evaluated and the best model with the
highest correlation coefficient and the lowest standard error was selected.

Results: The results showed that the effect of IR lamp power and distance is significant on the
drying process of button mushroom. Increase in IR lamp power from 150 to 375 W, and the
reduction of distance from 20 to 5 cm decreased the drying time of button mushrooms 56.6 and
55.3 %, respectively. The maximum drying time was related to the power of 150 W and 20 cm
IR lamp distance, which took 190 minutes to complete the process. Furthermore, the lowest
drying time is related to 375 W power and 5 cm lamp distance with a record period of 30 min.
Due to increasing the lamp power and reducing IR lamp distance in the drying process of button
mushroom, the effective moisture diffusivity coefficient was an increasing trend. By increasing
the lamp power from 150 to 375 W, the effective moisture diffusivity coefficient (at a distance
of 5 cm from the lamp) is increased from 3.8x10° m’s™ to 11.0x10” m’s”. By increasing the
sample distance from 250 W lamp, from 5 to 20 cm, the effective moisture diffusivity
coefficient for a button mushroom decreased from 7.0x10™ m’s™ to 2.2x10” m’s™,

Conclusion: Effective diffusivity coefficient of button mushroom moisture was obtained
between 1.2x10° to 11.0x10™ m?/s. In modeling of mushroom drying process, Page model was

better fit with the experimental results compared to other models.
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