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Table 1 Coded values and levels of variables independent of the optimization process

Variables

Actual values

Time (minutes) (X;)

Ultrasound intensity (khz) (X5)

Concentration (X3)

-1 0 +1
10 20 30
20 60 100
200 400 600

Table 2 Treatments used to optimize Aesculus hippocastanumfruit extraction

Row Time Ultrasoynd Concentration Folin's Antioxidant
intensity reagent compounds

1 20 100 600 39.065 52.6
2 20 60 400 38.133 56

3 30 100 400 38.920 55.5
4 20 60 400 35.393 57.65
5 20 20 600 37.080 50.80
6 20 20 200 31.150 39.50
7 30 60 200 32.780 47.74
8 20 60 400 36.957 50.44
9 20 60 400 35.806 55.5
10 20 60 400 35.610 55

11 20 100 200 29.610 44.5
12 10 100 400 32.922 50.5
13 30 60 600 42.800 67.5
14 10 20 400 30.760 44.4
15 10 60 200 29.600 44.1

16 20 60 400 36.456 56.66
17 20 60 400 36.457 57

18 30 20 400 35.217 46.05
19 20 60 400 30.600 55.1

20 10 60 600 35.265 51.5
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Table 3 Analysis of variance for the extraction of phenolic compounds

Source Sum of squares DF Mean F Value Prob > F
squares
Model 197.39 9 21.93 5.7 0.0059< Significant
Time (A) 56.02 1 56.02 14.57 0.0034
Ultrasound
intensity (B) 4.98 1 4.98 1.29 0.2818
Concentration (C) 120.67 1 120.67 31.38 0.0002
Residual 38.46 10 3.85
Lack of Fit 3.69 3 1.23 0.25 0.8605 Not significant
R-Squared 0.8369
Adj R-Squared 0.821
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Table 4 Analysis of variance for free radical scavenging activity

Source Sum of squares DF Mean F Value Prob > F
squares
Model 698.14 9 77.55 10.68  0.0005< Significant
Time (A) 86.4 1 86.4 11.9 0.0062
Ultrasound intensity (B) 42.64 1 42.64 8.6 0.015
Concentration (C) 270.98 1 270.98 37.32 0.0001
Residual 72.62 10 7.26
Lack of Fit 38.19 3 12.73 2.59 0.1354 Not significant
R-Squared 0.9058
Adj R-Squared 0.821
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Fig 1 Simultaneous effect of ultrasound intensity
and time on phenolic compounds
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Fig 3 Simultaneous effect of ultrasound intensity
and concentration on the activity of free radical
scavenging
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Fig 5 Optimization of Aesculus hippocastanum
fruit extraction by ultrasound process
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Table 5 Comparison of Aesculus hippocastanum fruit extraction by percolationmethod and optimal
sample (time 30 minutes, ultrasound intensity69.32 khz and concentration of 600 ppm).

Free radical Phenolic .
. Extraction type
scavenging power compounds
65.23° 43.1518* Sample of Optimization
42.19 26.3296" Sample of Maceration

Similar words in each column don’t have a significant difference statistically in P<0.05 level.
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oil samples during 3 days of storage at 65
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Fig 7 Changes in the Thiobarbituric acid (TBA) of
the studied oil samples dlgring 3 days of storage at
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Free radicals and reactive oxygen species and their effects on biological
systems have caused many problems in recent years.Antioxidants are
able to protect biological systems against these factors and play an
effective role in human health.The aim of this study was to optimize the
extraction of phenolic compounds and the extent of free radical
scavenging activity by ultrasound.Finally, the optimal sample of chestnut
fruit extract was selected and this sample was added to soybean oil along
with maceration extract and synthetic antioxidant (BHT) and examined
with a control sample.In this study, the extraction process by ultrasound
technology with 3 factors at 3 levels including time (10, 20 and 30
minutes), ultrasound intensity (20, 60 and 100 kHz) and concentration
(200, 400 and 600 ppm), Which was investigated by the optimization
response surface method.The results of statistical analysis to determine
the optimal state for extracting 30 minutes, ultrasound intensity 69.32
kHz and concentration of 600 ppm chestnut fruit extract were
determined.Under these conditions, free radical scavenging power was
65.23% and the amount of phenolic compoundswas 43.1518 mg.The
results of oxidative stability of oil in control sample and maceration
extraction sample and optimal sample and synthetic antioxidant (BHT)
showed that the optimal sample had a greater effect in reducing the
peroxide index and thiobarbituric acid than the control sample and
synthetic antioxidant (BHT).




