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1. 2,2-diphenyl-1-picrylhydrazyl (DPPH)
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1. Thiobarbituric acid
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Table 1: Coded Values and Levels of Independent Variables of Optimization Process (Independent

Variables)
Independent Variables Mathematical symbol Code and level studied
Density (ppm) X 200 500 800
Time (min) X3 10 20 30
Temperature (°c) X3 35 45 55
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Table 2 Quantities obtained for the amount of phenolic compounds

Sum of

Mean

Source Squares df Square F-value p-value

Model 323.1 9 359" 19.68 0.0004

A-concentration 15.93 1 15.93 8.73 0.0212

B-time 175.59 1 175.59" 96.27 <0.0001

C-tempature 65.84 1 65.84" 36.09 0.0005

AB 545 1 545™ 2.99 0.1275

AC 428 1 428" 235 0.1692

BC 7.65 1 7.65™ 4.19 0.0799

A? 6.9 1 6.9 ™ 3.78 0.0929

B? 12.71 1 1271° 6.97 0.0334

C: 24.05 1 24.05 " 13.19 0.0084
Residual 12.77 7 1.82

™ Statistical difference in level 1%

¥ Statistical difference in level 5%

" No statistical differences
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Table 3 Quantities obtained for the amount of free radical inhibition

Source SS(;lli:l:afs df Slzll‘::?e F-value p-value
Model 362.57 9 40.29™ 71.41 <0.0001
A-concentration 21 1 217 37.22 0.0005
B-time 212.08 1 212.08" 375.93 <0.0001
C-tempature 77.56 1 77.56" 137.49 <0.0001

AB 8.38 1 838" 14.86 0.0063

AC 1.95 1 1.95™ 3.45 0.1056

BC 12.46 1 12.46" 22.09 0.0022

A? 1.37 1 137" 242 0.1634

B? 742 1 742" 13.15 0.0084

C: 18 1 18 31.9 0.0008

Residual 3.95 7 0.5641

™ Statistical difference in level 1%
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Fig 1 shows the changes in the free radical scavenging activity (DPPH) as a result of changes in temperature and
concentration (a), concentration and time (b) temperature and time (c).
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Fig 2 shows changes in the amount of phenolic compounds due to changes in temperature and time (a), temperature
and concentration (b), time and concentration (c).
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Table 4 Comparison of extracts and essential oils under optimum conditions
(594.745 ppm concentration)

Type of treatment peroxide Thiobarbotic acid
(Carduus pycnocephalus Extract) 2234+0.013° 0371+0.018°
(Essential Oils) 2.48 +£0.005 * 0410+0.009 ?

Numbers (Mean+Std.) with different letters in each column have significant statistical differences with each
other(p<0.05).
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One of the ways to prevent the oxidation of oils and fats is the addition of antioxidants, but since
synthetic antioxidants may have adverse effects on the body, they are gradually removed from the list of
antioxidants. Therefore, it is necessary to produce and produce natural varieties. Therefore, the aim of this
study was to investigate the possibility of using natural extract extracted from Carduus pycnocephalus L.
to prevent oxidation of soybean oil and compare it with essential oil. In this study, the extraction process
was performed by ultrasound technology with 3 factors of 3 levels including concentration (200, 500 &
800 ppm) time (10-30 minutes) and temperature (55-35°C) by response surface methodology. To
investigate the antioxidant effect of different concentrations of extracts on oxidative stability of soybean
oil, peroxide value and thiobarbituric acid reactive index were used. The optimization results showed that
the optimum conditions were: temperature 48.483 ° C and time 299. 201 min and concentration of
594.745 ppm. According to the optimization results of free radical scavenging and Folin compounds were
reported 32.537% and 40.378%, respectively. The results of oxidative stability of oil showed that both
extracts and essential oils were effective in preventing oil oxidation. Also, the type of extracted material
was related in two ways. Since the extract has the most antioxidant effects in the oil and is more effective
than the essential oil in the oil, it can be a good alternative to synthetic antioxidants in frying oils.
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