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2. M-J-376-N, Nikko Electric Industry Company, Iran

3. Infrared Heat Lamp (NIR), Noor Lamp Company, Iran.
4. Digital balance, LutronGM-300p (Taiwan)

5. Weight Reduction

25

s oalizal aloie SWolas 5 bt 5l ot anus
(b Gl 0 S gladsl b gsledas [15]
b plasl T3 RS s srse Glaptens 25
B st b mes 00 S (2006) Togrul
i e 538 o o seedes 4255 80 650 e
ormmen [16] sl sty 0 S 8, Cho g g
Olgea (ANN) opmn as bt o5 Dol
Sl S s 5 $ildde S (5 s
Sl 0k = ae GG slse s ok Jloe) Cilis
5 bt et G3ledle 4 0B psas e
b e e s Scaos ool ol sl L el
Sals O Sl e a2 Sy 20 U5
el Bl 5 Y b (gladles b 5 5) 3l LS
s gaases Ol Y (sla0s 5 sl e (Olgy &Y
Sl [18 17] 55 o plonsl ot 5 05051 alosty 0 s
G A e Ses 0A S T ledde
5 = (2018) RasoUll L5 s sims e laasis
Y L Dy n (Fran oas Sl nl Gl
El ol el S S w g lisl e Ole o
U Olsie by o Cushy Jldie o5 by 0L Jtass o
5 S hge e o Sle b ae S 51 aslinad
35 Geote dus Pl e 4 G il e e
Lials S sk (2015) o Kas 5 Salehi [19]
0 SSix by el sl Sl 5 T palS 03
ol o gems mas 4 ledde 31 I3 e
Sl Jhe i o S 0L Oliie o) mlS s sl
52 055 14 5 0y AV 1 Glils G la il o Siy
[20] sl o Y a

058t S AS jasiie oddpliiie mlbe s 4 g L
Plawge 03,52 T b Giladie opas 53 Jiass
[SURICI RPETIK SIS Fresp SSEE 53 Oloy, 4l
Y UlE el Sl s sk cnl Sda
3 Dhowpe 03 SSES  isad Sl oY ol 5 35
Fean s S5 gy ) el bl siladis
Lk e

1. Artificial Neural Network (ANN)
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6. Topology
7. Correlation coefficient (r)
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Fig 1 Schematic of drying process modeling of
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1. Bias

2. Neurosolution software (Excel software release 6.0),
NeuroDimension, Inc., USA

3. Sigmoid functions

4. Hyperbolic tangent function

5. Levenberg—Marquardt (LM)
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Table 1 Optimal values of artificial neural network parameters

Testing Validating Training T:: i%g:rr]nlt;ere(r)f a-(!,—t)i/\rjztioofn Learning Nl;rir:jtézrnof
data % data % data % Y - rule
neurons function layers
. . Levenberg—
0, 0, 0,
60% 20% 20% 8 Sigmoid Marquardt 1
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Table 2 The error values in prediction of testing data by optimal artificial neural network with 8
neurons in hidden layer

Weight loss (%) Error
5199.176 Mean squared error
0.00872 Normalized Mean squared error
47.27 Mean absolute error
0.963 Correlation coefficient (r)
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Fig 6 Experimental drying time data versus
predicted values for dried basil seed mucilage
during drying by IR system
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Table 3 The weight and bias values of optimized neural network (3-8-1).

Hidden Bias Input neurons Output neurons
neurons IR power (W)  Distance (cm)  Thickness (cm) Drying time
1 2.0984 -2.7925 2.5999 -0.46222 2.7281
2 0.39126 0.2426 0.1982 -0.3588 0.2198
3 1.1163 -0.1121 3.0497 -2.0288 -2.0885
4 4.4202 5.4936 -1.1373 -4.0589 -4.2159
5 3.5141 1.0160 0.0293 -1.1825 -1.7803
6 -1.6560 -1.6679 -2.2007 0.3465 -1.5526
7 2.3671 2.3787 5.4746 -3.1287 3.2948
8 -4.1320 -4.2740 1.7771 3.3434 3.5692
Bias 0.0902
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Today, plant and commercial gums are used to improve the rheological, textural and sensorial
properties of food. Basil seeds have significant amounts of gum (mucilage) with good functional
properties that after extracting from seeds and drying, can be used as a powder in formulation of
various products. In this study, for basil seed mucilage drying, infrared radiation (IR) method was
used. The effect of infrared lamp power (150, 250 and 375 W), distance of samples from lamp (4, 8
and 12 cm) and mucilage thickness (0.5, 1 and 1.5 cm) on drying time of basil seed mucilage were
investigated. The results of basil seed mucilage drying using infrared method showed that with
increase in lamp power and decrease in sample distance from the heat source, drying time was
decreased. With lamp distance increasing from 4 to 12 cm, the average drying time of basil seed
mucilage increased from 131.37 minutes to 336.41 minutes. With sample thickness increasing from
0.5 to 1.5 cm, the average drying time of basil seed mucilage increased from 103.67 to 367.67
minutes. The process was modeled by an artificial neural network with 3 inputs (lamp power, lamp
distance and thickness) and 1 output (drying time). The results of artificial neural network modeling
showed that the network with 8 neurons in a hidden layer and using the sigmoid activation function
could predict the drying time of basil seed mucilage using infrared dryer (r=0.96). The results of
sensitivity analysis by optimal neural network showed that samples thickness is the most effective
factor in controlling the drying time of basil seed mucilage.
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