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Fig.1. Tomato pomace (a) and Tomato seeds sedimentation (b)
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1- Neurosolution software (Excel software release 5.0),
NeuroDimension, Inc., USA

2- Sigmoid functions

3- Hyperbolic tangent function
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Table 1. The optimal values of artificial neural network

Hidden Algorithm Activation Hidden Training Validation Testing
layers function neurons (Percent) (Percent) (Percent)
1 Levenberg— Hyperbolic 50 20 30

Marquardt Tangent

Table 2. The error values in prediction of the quality parameters of tomato seed oil (testing data) by optimal
artificial neural network with 8 neurons in hidden layer

Extraction
efficiency

Error

Acid
value

Peroxide
value

Viscosity L value b value a value

Mean 1.97
squared
error (MSE)

0.31

0.16

1.31 10.78 0.07 3.75

Normalized 0.12
Mean squared
error (NMSE)

0.32

0.06

0.25 0.15 0.40 0.10

Mean 0.92
absolute
error (MAE)

0.43

0.33

0.89 2.58 0.23 1.61

Minimum 0.16
absolute
error

0.01

0.02

0.13 0.38 0.03 0.13

Maximum 3.47
absolute
error

0.91

0.48

242 6.36 0.42 2.89

Correlation 0.97
coefficient

(r)

0.83

0.98

0.94 0.96 0.80 0.97
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Fig. 2. Variations of mean squared error (MSE) versus epoch during the training of the optimal network
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Fig. 3. Plot showing experimental values and ANN predicted values for Extraction efficiency (A), Acid value
(B), Peroxide value (C), Viscosity (D), L value (E), a value (F), and b value (G) of tomato seed oil

EE S g e s S LSS
Lo mae &S0 buy o) il Olpe sm
W3 oIl GLad des) (63555 Y iy 5 e VS
OLES (DM S Sl 5 (63959 (oS AenS| (85 3
Al et Sla e ppeme 1 2eS LSS (g S 51
VAN Qg S5 o pd 5S0ke i 5 /0 TA
5 e [T8] 55 Sl 0l =S s Siloave L2
e 450 e sl 45 ey L (YY) O,
o b OAY) Gy by Ll
oS slas Sla e 1 Sle 5 +/484 Sl 2y Soes
(A 38 g3l b 2l (5SS 4 b /e
Olge ) eee (6,850 a5 oz 6,55k S
Sheslizal s Lol s 8 218 eae Je oo e
6o Cada b odsl s J xS 5 gsleane 1) bdde o
CatS b Jsame 4 olaws 5 0l 5 655 5o o5
— S5 w2 s gl A3 5 S [ ] el Ol
5 0o by 0ol sty s s oS0
WOjs polie O sl 5o sl gy as S WLL
O35 A Gl &Sl gl 055 o L Blae gla Wbl

w‘ ol d&)‘ﬁ dk.@.‘.‘: 4.;? DL

ol gl ey (V4YY) Ier 5 oS
s 4d Sl el bl Olsbes olS 51 2,
Lok a¥o b Kol oS5 Cose 4 osuas
b e sl 055 T B Ll gla 5 Sas
Lo 8 S 5 disls il 85 sy s &S0 Lo 3
(.Jauojjs)u—_f,,;}j)mlwﬁ),ﬂpﬁ«s
ol gl 3 Ses Gt Ul G Sl
OLen 5 b [YVI 5l VG jles 235 L1y 2855
Al S3ledile 8l 5 g s 45 51 (VoY)
L35 el 5 eslizal Ols STy oa sladils 51 2,
ot Sl e peend Skl 4Bl e Je pl &S
sk ea gl Ll e, SO g A 5 Shes
O35 V0 sl b glasliss Jags cpl 5o 35l Ols Kbl
oslaal by (V10N 5 i aSs G Ol Y s
laosls Ol 5 Sds e SHIEE Sladled U
Yo e bdsbee bl s Opeslaia 5 sl oslizuls s go
a8 A el e S eslad s W
Doles 255 glptel doss uiba Glr (o sae
“Jde (YA mase 5 sk, s [YA] 55 +/28V

L;.lmﬁ‘}j‘g‘fqd%ﬁd&j)l{&‘jjc‘ﬁm‘djb

Table 3. The weight and bias values of optimal neural network

Hidden Bias Impute neurons Output neurons
neurons
Extraction | Power Time Extraction Acid Peroxide | Viscosity | L value | bvalue | avalue
method efficiency value value
1 0.462 0.003 1.498 1.449 0.325 0.053 0.084 0.647 0.364 0.543 -0.509
2 0.522 -0.393 -0.526 | -0.322 -0.050 0.664 0.066 0.099 0.827 0.569 0.149
3 0.300 0.8252 -0.217 | 0.205 0.117 0.351 0.292 0.092 -0.771 | -0.055 1.027
4 -0.283 -0.212 -0.284 | 0.059 -0.127 0.006 0.466 0.418 0.467 0.203 -0.261
5 0.931 -0.072 -0.495 | 0.982 1.235 -0.026 0.905 0.550 -.0591 | -0.401 0.673
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6 0.306 -0.257 0.299 | 0.433 -0.327 | -.0.843 | -0.238 -0.554 | -0.279 | 0.228 | -0.510
7 0.014 1.021 0.049 | -0.105 0.004 0.114 -0.411 0.205 -1.272 | -0.768 | -0.540
8 -0.606 -1.127 0.085 1.046 0.273 -0.258 | -0.417 1.140 0.203 | -.0.358 | -0.532
Bias -0.253 -0.543 | -0.415 -0.294 0.418 0.204 | -0.904
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Fig. 4. Sensitivity analysis results of tomato seed oil extraction
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Increasing consumers demand for natural and additive-free foods and high
volumes of food industry wastes, are stimulating the use of these resources in
other food industries. Tomato pomace is one of the food factory wastes is the
resulting by-product of tomato paste and sauce factories. The aim of this study
was to evaluate the effect extraction method and microwave pretreatment of
tomato seeds on the physicochemical characteristics of their extracted oil. The
seeds were treated with microwaves using various power levels (0, 200 and 500
W) and different process times (0, 1, 3 and 5 min) and their oil was extracted by
Soxhlet and press methods. Fatty acids composition of oils was determined by
gas chromatography. Some physicochemical characteristics of extracted seed oil
including oil yield, viscosity, acid value, peroxide value, and color index (L, b,
a values) were evaluated. Data was analyzed with factorial treatment structure
in a Completely Randomized Design in three replications. The experimental data
was modeled by artificial neural network with 3 inputs (extraction method,
microwave power and pretreatment time) and 7 outputs (oil yield, acid value,
peroxide value, viscosity, L value, b value and a value). The results of artificial
neural network modeling showed that the network with a 3-8-7 structure and
using the Hyperbolic tangent activation function can predict the oil yield, acid
value, peroxide value, viscosity, L value, b value and a value of tomato seed oil
with high correlation coefficient and low error. Based on the results of the
sensitivity analysis, the extraction method compared to the power and time of
microwave assisted pretreatment of seeds was determined as the main factor.
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