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5. Ohmic-assisted hydrodistillation
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1. Pussy willow

2. Ultrasound

3. Supercritical fluid

4. Pulsed electric field-assisted extraction
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10. Levenberg-Marquardt
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8. Multi-layer perceptron
9. Backpropagation
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Table 1 Different ANN subset architectures
used to predict the extraction yield.

Model Architecture Input parameters

IP11 1-n-1 Voltage gradient
P12 1-n-1 Extraction time
1P13 1-n-1 Salt concentration
P21 2nel Voltage g.radl'ent &
extraction time
P22 2nel Voltage gradlen't & salt
concentration
P23 2onel Extraction tlmt? & salt
concentration
Voltage gradient,
1P31 3-n-1 extraction time & salt
concentration
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11. R-squared
12. Root mean squared error
13. Error bar
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Extraction yield (%)

Extraction yield (%)

Extraction yield (%)

A Voltage gradient (V/cm)

Fig 2 Extraction yield of S. aegyptiaca essential oil using ohmic assisted hydrodistillation method (A) 0.5% salt
concentration, (B) 1% salt concentration and (C) 1.5% salt concentration
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Energy consumption (kwh/g)
Energy consumption (kwh'g)

Energy consumprion (kwi/g)

Fig 3 Energy consumption of S. aegyptiaca essential oil extraction using ohmic assisted hydrodistillation method
(A) 0.5% salt concentration, (B) 1% salt concentration and (C) 1.5% salt concentration
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Fig 4 Total phenol content of S. aegyptiaca essential oil using ohmic assisted hydrodistillation method (A) 0.5% salt
concentration, (B) 1% salt concentration and (C) 1.5% salt concentration
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Table 2 Comparison of different extraction methods.

OAHD HD
Starting time of oil accumulation (Min) 15.83£2.21° 45.43+4.54°
Total extraction time (Min) 74.1143.09° 161.35+2.01°
Extraction duration (Min) 58.28+4.01° 115.92+3 46"
Extraction Yield (%v/w) 0.119+0.012° 0.08120.01°
Rate of essential oil accumulation (mL/min) 0.0059+0.0001" 0.0021+0.0006"
Rate of temperature increase (°C/s) 19.3+0.9° 3.4+0.2°

Electric consumption (Kwh/g) 1.84+0.18" 7.74+0.45°

TPC (mgGAE/g) 72.5+3.6° 76.1£5.3°

I1C50 values (ug/mL) 135.3+5.4° 151.6+3.8"

*The same letters indicate that the means are not significantly different (p<0.05). OAHD: Ohmic assisted
hydrodistillation and HD: Hydrodistillation.
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Table 3 Physical properties of essential oils by OAHD and HD

Physical properties OAHD HD
Specific gravity 0.867+0.023° 0.894+0.011°
Refractive index 1.4978+0.0002° 1.4967+0.0001"
Appearance Chromatic yellow Pale yellow
L* 40.1+4.3° 59.6+3.7°
a* 21.742.1° 8.1£1.9°
b* 46.8+0.07" 46.3+0.04"

*The same letters indicate that the means are not significantly different (p<0.05). OAHD: Ohmic assisted
hydrodistillation and HD: Hydrodistillation.

Table 4 Performance evaluation of the ANN
architectures with different input parameters.
Number of hidden

Model RMSE R’
layer neuron
IP11 7 0212  0.67
P12 9 0262  0.65
IP13 14 0.389 0.51
P21 8 0.067 092
P22 7 0.184 0.71
P23 10 0.195 0.69
IP31 9 0.043 098
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Fig 5 Dispersion curve for the measured and the
predicted values of extraction yield (%) by ANN with
3-9-8-1 topology.
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Table 5 Performance evaluation of the ANN
topologies with three input parameter.

Network topology RMSE R’
3-5-1 0.113 0.83
3-6-1 0.098 0.87
3-8-1 0.082 0.90
3-8-1 0.053 0.95
3-9-1 0.043 0.98
3-10-1 0.048 0.97
3-11-1 0.054 0.95
3-12-1 0.076 0.91
3-6-3-1 0.071 0.91
3-6-8-1 0.066 0.92
3-7-2-1 0.060 0.93
3-7-5-1 0.055 0.94
3-8-4-1 0.048 0.96
3-9-3-1 0.044 0.98
3-9-5-1 0.038 0.99
3-9-8-1 0.036  0.99
3-10-5-1 0.045 0.98
3-10-8-1 0.049 0.97
3-11-4-1 0.051 0.96
3-11-7-1 0.050 0.96
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Article History: In the -current research, the effects of different ohmic assisted
hydrodistillation (OAHD) parameters including voltages gradient (5, 15 and

Received 2021/08/ 15 25 v/em), extraction time (30, 75 and 120 min) and NaCl concentrations (0.5,

Accepted 2021/10/ 04 1 and 1.5%) on the extraction yield, energy consumption and total phenol

content (TPC) of Salix aegyptiaca L.essential oil were investigated, and then
compared with conventional hydrodistillation (HD). Finally, artificial neural

network (ANN) modeling is utilized to predict kinetics of essential oil

Keywords: extraction. Result revealed that extraction time and voltage gradient had
. ) significant effect on extraction yield, energy consumption and TPC (p<0.05).
Salix aegyptiaca L., Extraction yields of essential oil obtained by OAHD and HD were 0.119 +

Ohmic assisted hydrodistillation, 012 and 0.081 = 0.01, respectively. There was no significant difference
Attificial neural network, (p>0.05) between specific gravity, refractive index and TPC of essential oil
Extraction yield . of OAHD and HD methods, however IC50 of essential oil extracted by
OAHD was significantly higher than essential oil obtained with HD method
(p<0.05). To design the ANN model, voltages gradient, extraction time and
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10.52547/fsct.18.120.14 salt concentrations and their interactions were considered as input vectors

while the extraction yield of essential oil was considered as the model output.

DOR:20.1001.1.20088787.1400.18.120.14.6  The results showed that the best prediction performance belonged to 3-9-8-1

ANN architecture (RMSE=0.036 and R2=0.99). Therefore, it can be

concluded that the OAHD method is applicable for S. aegyptiaca L. essential
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