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Figure 1- Soaking, peeling, and sprouting steps
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Figure 3- Gauss meter (digital magnetic field detector)
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1- Moisture ratio (MR)
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4- Spherical coordinate
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2- Effective moisture diffusivity coefficient (Deff)

3- Fick's second law of diffusion
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Figure 4- Effect of experimental treatments on the moisture loss rate of sprouted oats during drying in
the hot-air dryer
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Figure 5- Effect of experimental treatments on the effective moisture diffusivity coefficient of oat sprouts
Different letters above the columns indicate significant difference (p<0.05).
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6- Root mean square error (RMSE)
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5- Sum of squares due to error (SSE)
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Table 1- Calculated statistical parameters to verify the agreement of each mathematical model with the
moisture ratio (MR) data

Model name Wa{lg and Henderst.)n Approximation of diffusion Page
Singh and Pabis
Model equation MR=1+at+bt> MR= aexp(-kt) = MR=aexp(-kt)+(1-a)exp(-kbt) MR=exp(-kt")
a=1.022 a=1
a=-0.0199 _ _ k=0.0242
Model constants b=0.000097 k=0.0314 k=0.0309 0=1.065
b=-1.477

SSE! 0.0548 0.0041 0.0043 0.0037
r 0.9573 0.9968 0.9966 0.9971
RMSE? 0.0649 0.0178 0.0189 0.0169

1- SSE: Sum of squares due to error; 2- RMSE: Root mean square error

Table 1- Continued from previous table

Model name Newton Midilli Logarithmic Quadratic
Model equation MR=exp(-kt) MR=aexp(-kt")+bt MR=aexp(-kt)+c MR=a+bx+cx?
a=1.005 a=1016 a=0.9165
Model constants k=0.0307 k__O'O 198 k=0.0323 b___0'0176
n=1.135 ©=0.0097 ¢=0.00008
b=0.0002 ’
SSE! 0.0048 0.0013 0.0038 0.0398
r 0.9963 0.9990 0.9970 0.9690
RMSE? 0.0185 0.0109 0.0178 0.0576

1- SSE: Sum of squares due to error; 2- RMSE: Root mean square error

Table 2- The constants and coefficients of the Midilli model

Experimental a

b

k n SSE! r RMSE?

treatments
Untreated water 1.0117 0.0363 0.9533 0.0014 0.0068 0.9955 0.0245
Magnetized water 1.0283 0.0260 1.1029 0.0012 0.0258 0.9870 0.0482
Magnetic field 1.0067 0.0257 1.0747 0.0004 0.0019 0.9992 0.0128

1- SSE: Sum of squares due to error; 2- RMSE: Root mean square error
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Figure 6- Comparison of fitted data by Midilli model with experimental results of moisture ratio.
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Figure 7- Effect of experimental treatments on the rehydration ratio (%) of dried sprouted oats.
Different letters above the columns indicate significant difference (p<0.05).
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One of the methods proposed in agriculture for optimal water use is
to pass irrigation water through a magnetic field. The use of this
magnetized water promotes seed germination and increases crop
yields. Sprouted oat is a gluten-free product that contains various
vitamins and nutrients, and its powder can be used to improve the
quality of various foods. In this study, the effects of untreated water,
magnetized water, and magnetic field on the oat growth and drying
kinetics of its sprouts were investigated and modeled. A magnetic-
alkaline water generator was used to magnetize water and generate
magnetized water. The effect of different treatment on the effective
moisture diffusivity coefficient of oat sprouts during drying was
calculated and the rehydration of their dried sprouts was measured.
The results of this study showed that oat seeds placed in the
magnetized water and magnetic field increased their weight when
soaked and also grew faster. Oat sprouts grown in the magnetic field
lost moisture faster and dried faster due to their higher moisture
content. The average effective moisture diffusivity coefficients
calculated for oat sprouts grown by untreated water, magnetized
water, and magnetic field mediums were 7.31x10! m?s™, 9.14x10!!
m?s!, and 15.22x10' m?s’!, respectively. To study the drying kinetics
of oat sprouts, various mathematical models were fitted to the
experimental data, and overall, the Midilli model was chosen as the
best model due to the highest fit and lowest error. The calculated
rehydration of oat sprouts grown by untreated water, magnetized
water, and magnetic field mediums was 182.93%, 184.40%, and
167.27%, respectively.
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