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7. Wound-healing

8. Antimicrobial activity
9. Antioxidant activity
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10. Multi Layer Perceptron
11. Feed Forward Back Propagation
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12. Root Mean Sum Square

13. Correlation Coefficient

14. Coefficient of Determination
15. Absolute Mean Error
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Table 1 Levels of variables coded and encoded
surface
2 1 0 -1 -2
X1 (power of ultrasonic waves (W)) 350 300 250 200 150
X2 (sample to solvent ratio) 70 60 50 40 30
X3 (time(min)) 18 14 10 6 2
X4 (concentration of methanol v/iv%) 90 70 50 30 10

Process variables

SIS Som Sl g 053l s ST Al gr O S5 BN e RSl SRULRE SN S P
S o gnn 0331l o5 sl ol sins 0L AL /00 AL bl o Sl s e cnl sl
e de 5L Sl e OF 5531 pde Oge3l &S Jute ol 038 slgrin Sl3dle 5 4S5 5 4 bbbl oS a8 e
@ s edd 55 e & 5 Lol 2l il ol A el
e Ol emily (Sl p5d 4z s Jdes (7)) s Al b il 53 Jolim n e Sl S e G el
S S5 il 2 il e 53 il ilin ST ST oS Rlss @Ol Jold 3ladie &3l 55l 2 Sl
(£) dodr 55l ool oS 555 e 033 (e Je laesls bl i) se slagaly 5 Aul b sl e o
Il (6l et 5 Ol s el 0 63,51 Cdlad el (sl S e e ol L
e b aglie 53 45 (s S 1o 5 AT 5 OlS| T p3 s e s S slgty Iy sle 5 Sl S1 5T
L sl g 4w Olenst Sl g5, S e Aile (3515 (7)) Jsdr 55 48 55 plaber
S 4 VL s T S EANN B Soe) Wl a3 551 053 a3 Jds 3515 pde 5 (Sia
[olu 1 Jie 51 Laesls Ol il Ol jpe sdias 0L R% ade i

Table 2 Results of quadratic analysis of variance
Error R ValueP F MS SS Response
0.38 0.92 0.0001 12.29 333.56 4669.84 Antioxidant activity

Table 3 Correlation coefficients of the quadratic model predicted for the antioxidant activity response

Parameters r Parameters r Parameters r
bis 2.06™ by -0.24™ bo 52.91
bia 3.01%* by, 3.84%* by 1.69™
by -0.046™ bss 1.98™ b, -0 @***
boa -1.39™ baa -4, THE* b; 4.67***
bsa -1.48™ bis 0.0065™ by 2.52%

* Significant difference at 5% level, ** Significant difference at 1%
level and *** Significant difference at 0.1% level
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Table 4 Evaluation parameters for optimal models in threshold functions, training algorithm and
number of hidden layers for model output

RMSE  Mae% R2 r MSE L, L; Function Algorithm Hidden Layer
0.5430 46.163  0.6882  0.8295 02949 0 12 logsig

0.5412 45968 0.6776  0.8231 02929 0 16 logsig "trainbr’

0.5302  44.827 0.6690 0.8179 02811 0 6 logsig | Layer
0.2452  12.234  0.7921  0.8900 0.0601 0 10 tansig -
0.2905  17.465 0.7247 0.8512 0.0844 0 2 tansig 'trainlm'’

0.2909 13343  0.6718 0.8196 0.0846 0 6 tansig

0.5425  46.083  0.6665 0.8164 02943 &8 4 logsig

0.5425  46.083  0.6427 0.8016 02943 16 4 logsig "trainbr’

0.5425  46.083  0.6288  0.7929 0.2943 20 16 logsig 2 Layer
0.1131 5396 09468 0.9730 0.0128 4 8 tansig -
0.1367 6.955 09107 0.9543 0.0187 4 4 tansig 'trainlm'

0.1487 7.468 09098  0.9538 0.0221 8 8 tansig

MSE_Train

Fig 1 Error process for training and testing based
on MSE
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Fig 2 The accuracy of the training and testing process based on the coefficient of determination
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Table 5 Best results of neural network training from genetic algorithm optimization method
(50 generations) for antioxidant compounds based on mse

Mae% R2 r MSE L2 L1 Function Algorithm  Hidden
Layer

20.321 0.6934 0.8327 0.0639 0 18 tansig "trainbr’

20.700 0.6674 0.8169 00713 0 20 tansig 'trainbr’

19.657 0.6648 0.8154 00719 0 2 tansig 'trainbr’ 1 Layer

22.032 0.6749 0.8215 00761 0 6 tansig 'trainim’ -

20.865 0.6654 0.8157 00721 0 10 tansig 'trainlm'

22.140 0.6273 0.7920 00897 0 14 tansig 'trainim’

20.708 0.6819 0.8258 00735 16 20 tansig "trainbr’

20.831 0.6794 0.8243 0.0746 20 20 tansig 'trainbr’

20.702 0.6638 0.8147 00742 8 12 tansig 'trainbr’ 2 Layer

21.364 0.6916 0.8316 00842 16 16  tansig 'trainlm' -

19.793 0.6857 0.8281 0.0706 12 12 tansig 'trainlm'

20.335 0.6852 0.8278 0.0688 12 20 tansig 'trainlm'
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Fig 3 Accuracy of training and testing process based on coefficient of explanation in neural network method-
genetic algorithm
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Lipid oxidation is important issue that can lead to the degradation and destruction
of foods containing lipids. Some antioxidants have been used to solve this
problem. Stachys lavandulifoliais a medicinal herb with antioxidant properties.
Given that the impact of new technologies compared to traditional methods in
terms of saving time, energy, and increasing the efficiency of extraction have been
identified. The aim of this study was to model the extraction of antioxidant
compounds from Stachyslavandulifolia by ultrasound-assisted extraction method.
For this purpose, to model the extraction efficiency of neural network antioxidant
compounds, artificial neural network hybrids - genetic algorithm and response
surface methodology were used. The best model was obtained based on the results
of the neural network model with gradient optimization method, with trainbr
training function and tansig transfer function and the number of hidden layers of
this combination with two neurons 8 in the first layer and 4 in the second layer. For
this network structure, an error of 0.0128 and a correlation coefficient of 97.30%
was determined. By comparing this method with the response level, the model
accuracy increased from 92% to 94.68%. The best result for the hybrid model
occurred in the trainbr learning algorithm with the tansig transfer function with a
hidden layer and 18 neurons. The error rate and correlation coefficient in this
method was equal to 0.0693 and 83.27%, respectively. According to the results of
the neural network with the logger method, it answered better and the hybrid
method of the genetic algorithm with the neural network was not a suitable
prediction model. Finally, it can be said that mountain tea can be considered as a
potential source of antioxidant compounds and an artificial neural network can be
considered as a successful application method to predict the extraction efficiency
of antioxidant compounds.
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