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1. Central composite design
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Table 1 Test design of response level method for the present study using design expert software

The concentration of

dveabsorbingsofl S (inatesy  Testorder
0.8(0) 120(+2) 35 (0) 1
0.8(0) 80(-2) 35(0) 2
1.2(+2) 100(0) 35 (0) 3
1(+1) 110(+1) 45(+1) 4
0.8(0) 100(0) 55(+2) 5
0.8(0) 100(0) 35(0) 6
0.6(-1) 110(+1) 45(+1) 7
0.4(-2s) 100(0) 35(0) 8
1(+1) 90(-1) 45(+1) 9
1(+1) 90(-1) 25(-1) 10
0.8(0) 100(0) 35(0) 11
0.8(0) 100(0) 35(0) 12
1(+1) 110(+1) 45(+1) 13
0.6(-1) 90(-1) 45(+1) 14
0.8(0) 100(0) 35(0) 15
0.8(0) 100(0) 35(0) 16
0.8(0) 100(0) 35(0) 17
0.8(0) 100(0) 15(-2) 18
0.6(-1) 110(+1) 45(+1) 19
0.6(-1) 90(-1) 45(+1) 20
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Fig 1 The effect of time and concentration of dye-
removing soil on the Rancimet number of corn oil.
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Table 2 Fatty acid composition of corn oil

Percentage Fatty acid
0.21 C14
- C14:1
13.8 Cle6
0.13 Cle:1
3.28 C18
44.76 C18:2
1.45 C18:3
- C18:1t
35.87 C18:1c
- C18:1c9
- C18:1cl1
- C18:2c
0.5 C20
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Fig 2 The effect of decolorizing factors on the peroxide number of corn oil, a: time and temperature, b:
concentration of decolorizing soil and time.
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Fig 3 The effect of decolorizing factors on the anisidine number of corn oil, a: temperature and concentration of
decolorizing soil, b: time and temperature.
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Fig 4 The effect of studied factors in decolorization on Totox number in corn oil a: temperature and time, b:
concentration of decolorizing soil and temperature
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Fig 7 The effect of studied factors in decolorization on the amount of carotenoids in corn oil a: temperature and
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Table 3 The effect of studied factors in decolorization on the changes of corn oil sterols

R2? pr:fiigorl B B: By, B, B, B, B, ‘I‘l‘::leel Sterol name
0.96 43.01 ns ns ns -0.49 ns -1.18*10* 0.21 linear Campestrol
0.93 32.81 ns ns ns  -1.05%107 ns -3.5%10°%  3.36*10°  linear Cholesterol
0.95 39.82 ns ns ns 6-0.019 ns -7.44%107 0.058 linear Stigmasterol
0.97 51.08 ns ns ns -0.033 ns -1.27*%10* 0.068 linear Delta-5-onasterol
0.97 59.85 ns ns -0.027 ns -6.56%107 0.05 linear  Delta-7-stigmasterol
0.99 305.43 1.09¥10° ns  ns -0.188 23.5%10% 247107 0.96 2FI Betasitosterol
0.92 31.27 ns ns ns  -1.26%10* ns -5.66%107  2.27%¥10*  linear Onasterol

0.93 32.77 ns ns ns  -1.86%10* ns -1.04%10°  3.83*10*  linear Other sterols
0.99 234.76 ns ns  ns -0.43 -1.04¥10°  -1.84*1073 1.43 linear Total sterols

[ DOI: 10.22034/FSCT.19.130.245 ]

1, 2respectively represent the accuracy adequacy factor and explanation factor.
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Table 4 Optimum values of evaluated parameters and theoretical and practical results of tests in corn
oil processing

Factor Predicted value practical amount*
utility value 0.6776
time (min) 39.59 39.59
temperature (°C) 103.61 104
Color remover soil concentration (%) 1 1
Peroxide number (meqO,/kg) 1.18 1+14.09
Anisidine number 2.95 3+1.23
Totox number 4.72 4+85.39
Free fatty acid (oleic acid weight percentage) 0.32 0+29.05
Runtime(h) 7.99 8+5.33
Specific absorbance nm232 2.26 2420.35
Specific absorption nm 268 1.97 2+4.21
Campestrol (%) 0.21 0+24.05
Cholesterol (%) 0.003 0+3.002
stigmasterol (%) 0.049 0+48.010
Delta-5-Anovasterol (%) 0.043 0+49.011
Delta-7-stigmasterol (%) 0.027 0+31.06
beta-sitosterol (%) 0.82 0+85.09
Onasterol (%) 0.006 0+6.004
sterols (%) 0.019 0+22.005
total sterols (%) 1.41 1+50.20
carotenoid (ppm) 2.41 0+£53.34

* The practical value is calculated according to 3 observations.
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One of the most important steps in the refining process for edible oils is the
coloring step. Decolorization is an absorption process that involves the use of
acid-activated clay to remove undesirable components of oil. Therefore, it is
necessary to optimize the parameters of decolorization, mainly temperature,
time and concentration of decolorizing soil in order to prevent adverse changes
of the oil in the next stages and during storage.In this research, corn oil was
selected and the effect of changing the dyeing parameters on the chemical
properties of the oil was studied in order to optimize the process. For this
purpose, the effect of time (15, 25, 35, 45 and 55 minutes), temperature (80, 90,
100, 110 and 120 degrees Celsius) and the concentration of soil-dye remover
(0.4, 0.6, 0.8) , 1 and 1.2 percent) was investigated using the statistical design of
the response level in 5 levels by the Central Composite Design method with the
aim of reducing the consumption of soil-dye remover. The effect of
decolorization parameters on oxidative stability (peroxide number, anisidine
number, totox number, free fatty acid amount, Rancimet test and specific
absorption at 232 nm and 270 nm), decolorization efficiency (carotenoid
amount) and bioactive compounds (sterols amount) in Corn oil was studied.The
results showed that after optimizing the best conditions for the decolorization
stage in corn oil in order to minimize impurities, preserve bioactive compounds,
and minimize the consumption of decolorizing soil, the time of decolorization
was 35.59 minutes, the temperature was 103.61 degrees Celsius, and the soil
concentration The dye was 1%, which was able to meet 57% of expectations.
The practical results did not show any significant differences with the
theoretical values and confirmed these results.
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