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Table 1 Model selection for dependent (response) variables.

Oil extraction yield Oil acidity Oxidative stability ~ Peroxide Value Phenolic Refractive
Compounds indexes

Models i‘:ﬁr‘;z Pb>F fﬁﬁﬁéi Pb>F fﬁﬁﬁéi Pb>F fﬁﬁﬁéi Pb>F fﬁﬁﬁéi Pb>F fﬁﬁﬁéi Pb>F
Intercept 21615.03 9.55 946.06 17.70 428000 28.13
Linear 2403 00016 016 <0000 080 00002 097 <0000l 2843 00405  0.00
Polynomial 1.59 0.6994 00025  0.1091 00049  0.6340 0058 00121 313 03458 0.00
Quadratic 8878 <0.0001 00004 09094 0.7 <0000l 0044 <0000 2759  <0.0001  0.00
Cubic 0.36 03637 0014 0029 00033 08979 000233 05357  59.14 0.074 0.00
Residue 0.72 0.0015 0.0075 0.0072 32.40 0.00
Total 21946.79 9.73 965.05 18.78 464000 28.13
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Table 2 Analysis of variance for determined parameters in oil extraction by ultrasonic pretreatment.

. . . o . . . Phenolic Refractive
Oil extraction yield Oil acidity Oxidative stability Peroxide Value .
Compounds indexes
Source Sum of F Pb>F Sum of F Pb>F Sum of F Pb>F Sum of F Pb>F Sum of F Pb>F Sum of F Pb>F
squares value squares  value squares value squares value squares value squares  value
Model  330.68 427.22 = 016  37.84 = 098 17321 = 107 162.68 = 59158 90.48 = 0.00
ode ' : 0.0001 : : 0.0001 ' : 0.0001 : : 0.0001 : : 0.0001 :
< < <
X, 22644 1462 o0 0043 2003 00012 073 65108 oo 0086 6572 oo 3411 2609 00014
< < < <
X, 1386 89.55 o0 012 5565 oo 0064 5675 0001 088 670.67 o000 250227 19136 (o0
2 < <
X, 7874 S08.62 (o0 00084 745 00294 0015 1176 001l 271255 20744 oo
X, 0.20 131 02905 012 10299 0?)01 0.012 8.83  0.0201 18327  14.02  0.0072
X, X, 1.59 1026 0.0150 0.0049 434 00757 0058 4382  0.003 31347 2397  0.0018
Residual 0.022 0.0079 0.0092 91.53 0.00
LaCl.( of 02832 0021 2601 0003 00013 028 08363 00061  2.65 0.1849 8735  27.87  0.038
Fit
Pure 0.0005 0.0065 0.0038 418 0.00
Error
Cor 331.76 0.99 019 1.08 6007.4 0.00
Total
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Fig 2 3D graph of ultrasound time and screw press
rotational speed on oil acidity.
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Fig 1 3D graph of ultrasound time and screw press
rotational speed on oil extraction yield
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Fig 4 3D graph of ultrasound time and screw press
rotational speed on peroxide.
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Fig 3 3D graph of ultrasound time and screw press

rotational speed on oxidative stability.
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Table 3 Designed equation models for dependent variable.

Number Dependent variable Equation R R*-adj C.V
. . y=+43.12+6.14 X,-1.52 X,-5.34 X,*

1 Oil extraction yield 10.27X,2 +0.63 X, X, 0.99 0.99 1.96

2 Oil acidity y=+0.86+0.085 X;+0.14 X, 0.88 0.86 5.43
Sy . y=+8.49+0.35 X,—0.10 X,+0.055 X’

3 Oxidative stability +O.21X22 0,035 X, X, 0.99 0.98 0.39

. y=+1.23-0.12 X;+0.38 X,—0.075 X,* —
4 Peroxide Value 0.065X," — 0.12 X; X, 0.99 0.98 3.11
Phenolic Compounds y=+176.99-7.54 X,+20.42 X,+31.34 X2 -
5 8.15X22 1885 X, X, 0.98 0.97 1.93
6 Refractive indexes y=+1.47 0.00
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There are various methods available to assist in the oil extraction from oil seeds, one of which is the
use of ultrasonic waves. In this research, in order to optimize the process of extraction of oil from the
peanut using ultrasound pretreatment, three levels of sonication time (0, 30 and 60 min) were used.
After using these pretreatments, the oil of seeds was extracted with screw press with different rotation
speeds (11, 34 and 57 rpm), then parameters including oil extraction yield, acidity, oxidative stability,
peroxide, total phenolic compounds and refractive index of the samples were studied. Statistical
analysis and process optimization was performed with the use of response surface methodology
(RSM). The results showed that with increasing sonication time, oil extraction yield and phenolic
compounds increased first and then decreased. By increasing the speed of the screw press, the amount
of oil extraction yield and oxidative stability decreased, but the acidity, peroxide and total phenolic
compounds increased. Increasing the sonication time also resulted in increased acidity, oxidative
stability and peroxide reduction. On the other hand, it was determined that the parameters did not
affect the rate of refractive index and its rate was 1.471 for all measured samples. According to the
results of process optimization, it might be stated that with applying 60 minutes of ultrasound time
and screw-rotation speed of the press of 21.73 rpm can provide a 0.766 utility for extracting oil from
peanut.
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