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Table 1 Empirical models used to model data on drying agricultural products

Equation Mathematical equation Model
1 M, =exp(—Kt") Page
2 My = exp(—()) Weibull
M, =aexp(—Kt)+bexp(—K 1) Two-term
4 M, =Aexp(-Kt)+C Logarithmic
5 M,=M,,—ﬁ Peleg
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2. Moisture ratio
3. Coefficient of determination
4. Root Mean Square Error (RMSE)
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Fig 3 The effect of air temperature and temperature
on the time needed to reduce the moisture content
of stevia leaf from 12 % (wb) to 86 % (wb)
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Fig 2 Kinetics of stevia leaf drying at 0.5 m/s <1
m/s <5 1.5 m/s air velocity
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Table 2 The effective diffusion coefficient (m/s) calculated for stevia leaf at different temperature and
air velocity of the dryer

Temperature (°C) 05 Air vellc11ty (m/s) 15 Average
45 3.21e™® 3.38¢™ 5.61e™ 4.07 "
55 4.42¢" 3.76 ™ 7.93¢™ 5.04 ¢
70 3.82¢™ 4.10 ™ 8.15¢" 5.36 %
Average 348" 375¢% 723"
29 298 3 305 a1 315 22 wVePC B 10 °C 3l by [l b Jge 358 o palie

-V 05mfs —B—Vslm/s —0—V=1imfs

Lu (Detf)
B

YT 105, (K1)

Fig 6 The Arrhenius relationship between the
effective penetration coefficient of the stevia leaf
and the absolute air temperature at different speeds

of the air of dryer
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Table 3 Kinetic Modeling Reduction of Stevia leaf moisture content by weibull and logarithmic

models

ms’! oC Weibull — Logarithmic
Velocity Temperature m;‘]’/% b,min R> RMSE A 20 C R> RMSE
45 1215 104.059 0.998 0.016 1.102  -0.01 -0.033 0.996 0.023
0.5 55 0.971 74217 0.977 0.048 1.017 -0.017 0.031 0.991 0.031
70 1.093  38.662 0.956 0.066 1.045 -0.032 0.016 0.979 0.047
45 1.222 99.879 0.997 0.017 1.087 -0.011 0.002 0.991 0.032
1 55 1.013  70.882 0.978 0.048 1.028 0.016 0.007 0.988 0.036
70 1.172 35746 0.970 0.056 1.075 -0.034 0.003 0.982 0.045
45 1.174  93.847 0.998 0.015 1.079 -0.011 -0.016 0.996 0.023
1.5 55 1.047 69309 0.987 0.037 1.029 -0.016 0.008 0.989 0.035
70 1.294 32211 0.967 0.061 1.096 -0.036 0.014 0.972 0.057

Table 4 Kinetic Modeling Reduction of Stevia leaf moisture content by Page and Plege models

ms’” Temperature Page K1 Igze leg
Velocity C K, s-n n R2 RMSE vdbmin-l  %db.min-1 R2 RMSE
45 -0.0035 1.22 0998 0.015 106.2 0.617 0.989  0.037
0.5 55 -0.0146 1.01 0987 0.038 53.04 0.800 0.981 0.045
70 -0.0166 1.17 0.977 0.049 26.29 0.807 0.955  0.069
45 -0.0036 1.22 0997 0.017 107.9 0.581 0.991 0.033
1 55 -0.0125 1.06 0.986 0.039 53.22 0.780 0.978 0.049
70 -0.0152 1.21 0983 0.044 26.85 0.762 0.961 0.066
45 -0.0048 1.17 0.998 0.015 97.96 0.627 0.994  0.026
1.5 55 -0.0129 1.04 0.987 0.038 53.46 0.775 0.981 0.046
70 -0.0114 1.34 0981 0.048 24.53 0.747 0.945  0.080

Table 5 Kinetic modeling of reducing the moisture content of stevia leaves by Khazaie model

ms’ °C

Khazaie model

. MRO, MRrel, Trel, Krel, R’
Velocity  Temperature %d.b. min  %d.b.min-1 RMSE
45 1.03 -1.163 118 0.0549 0.995  0.024
0.5 55 1.00 -0.984 56 0.0326 0.991  0.032
70 1.01 -0.977 28 0.0315 0.976  0.050
45 0.99 -0.769 93 -0.0011 0.992  0.032
1 55 1.02 -0.898 55 -0.0003 0.985  0.040
70 0.98 -1.017 27 0.0425 0.979  0.048
45 1.01 -0.822 90 -0.0008 0.996  0.023
1.5 55 1.00 -0.955 49 -0.0001 0.987  0.038
70 0.99 -1.080 25 0.0837 0.973  0.056
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Fig 7 Changes in the content of total phenolic
compounds of stevia leaves in the process of hot air

drying
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Stevia is a seasonal herb that contains high levels of phenolic and sugar compounds
called stevioside rhabadiosid. Due to the seasonality of this plant, the most suitable
method for making it available is using drying methods. Choosing the proper
method of plant drying is one of the most important issues in post-harvest operation.
Using inappropriate methods can result in the loss of plant organs or the loss of all
the effective substances in it. The main objective of this study was to evaluate the
effect of temperature and velocity of dryer on drying process, total phenolic
compounds and kinetic modeling of stevia leaf drying. For this purpose, air
temperature was measured at three levels (45 °C, 55 °C, 70 °C) and air velocity at
three levels (0.5 m/s, 1 m/s and 1.5 m/s) for drying Stevia leaves were used. In this
research, five models of Pelge math, Weibull, Logarithmic, Page and Khazaei
models were used to model the results of stevia leaf drying process. The results
showed that the proposed experimental models had a desirable performance in the
modeling of the stevia moisture reduction process (R* > 0.945). By comparing the
output values of R* and Root Mean Square Error (RMSE) for the models presented,
the Page model had better modeling performance than the other four models. In
addition, the results showed that in the drying process, the most important factor in
controlling the stevia leaf drying rate was the air temperature. Also, the drying time
of stevia leaves decreased with increasing temperature and speed of air drying.
Dryer temperature has a significant effect on the content of total phenolic
compounds. As the air temperature raised from 45 °C to 70 °C, the amount of
phenolic compounds of the stevia leaf decreased. The best air temperature and
temperature was maintained to maintain the static fiber phenolic compounds at 45
°C and 1 my/s.
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