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1. Differential Scanning Calorimetry
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2. TOTOX value
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1. Total polar compounds
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Table 1. Fatty acids composition in peanut oil, rice bran oil and their blends at different heating hours.
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Figure 1. Peroxide value in peanut oil, rice bran oil, and their blends at different heating times.
Values in the columns followed by different letters are significantly different (P<0.05).
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Figure 2. Acidity value during frying of peanut oil, rice bran oil, and their blends.
Values in the columns followed by different letters are significantly different (P<0.05).
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Figure 3. Anisidine value during frying of peanut oil, rice bran oil, and their blends.
Values in the columns followed by different letters are significantly different (P<0.05).
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Figure 4. TOTOX value during thermal processing. Values in the columns followed by different letters are
significantly different (P<0.05).
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Figure 5. Total polar compounds, during thermal processing. Values in the columns followed by different letters are
significantly different (P<0.05).
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Table 2. Peak enthalpy and temperature of crystallisation peak from DSC thermograms.

(0.5 » s Sy JiPeak Enthalpy (J/g)

Time (h)
(csls) Ol Rice Bran Oil Peanut Oil Blend 5% Blend 10% Blend 15%
TR orm 05 s bl s Ao )3 0 bglse Aoy Vo byl 1,3 V0 bglss
0 98.15+0.21° 50.40+0.14° 87.40+0.14° 92.15+0.70° 72.60£0.56°
2 82.61+0.54° 36.16+0.08" 78.50+0.07° 85.13+0.18° 31.65+0.07°
4 57.90+0.14° 23.25+0.35° 62.09£0.12° 83.08+0.11° 19.45+0.71°
6 46.15+0.21¢ 20.90+0.14¢ 26.15+0.21¢ 26.69+0.43¢ 18.40+0.23¢
8 20.90+0.14° 11.10£0.14° 11.29+0.01° 10.75+0.35° 10.13£0.21°
(LS Sl ar3) Sy S gbs Peak Temperature (°C)
Time (h) Rice Bran Oil Peanut Oil Blend 5% Blend 10% Blend 15%
(cels) Ok TR o 05 s bl s Ao )3 0 bylse Aoy Vo byl 1,3 V0 bglss
0 -15.85£0.21° -24.07£0.10° -7.13+0.26 -39.55+0.63° 11.85£0.21°
2 -30.50+0.70° -25.16+0.04° -23.75+0.35° -42.85+0.21° -20.85+0.21°
4 -63.35+£0.49° -73.06+0.08° -52.41+0.40° -54.35+£0.49° -37.55£0.07°
6 -64.50+0.70¢ -78.560.79¢ -58.07+0.09¢ -62.57+0.60¢ -64.14+0.03¢
8 -67.35+0.40° -83.20+0.14° -67.30+0.32° -78.250+0.35° -82.57+0.04°

P<e/00) ol D5 OF (gloodls (o ls sme OVl 350 s 65 O gt o 55 osline g

Values in the columns followed by different uppercase letters are significantly different (P<0.05).
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Table 3- Pearson correlation coefficient between chemical and DSC parameters.

Oil Peak Parameter TPC Totox Anisidine Peroxide value  Acidity
value value
thal Pearson Coef. -0.91 -0.99 0.99 0.50 -0.88
Peanut enthaipy P value 0.00 0.00 0.00 0.13 0.00
Temp Pearson Coef. -0.79 -0.95 -0.96 0.56 -0.81
) P value 0.00 0.00 0.00 0.08 0.00
hal Pearson Coef. -0.96 0.99 0.99 -0.75 -0.43
Rice ~ Mhaipy P value 0.00 0.00 0.00 0.01 0.21
Bran Tem Pearson Coef. 0.88 -0.88 -0.91 -0.46 -0.52
p- P value 0.00 0.00 0.00 0.17 -0.12
Mi thal Pearson Coef. -0.99 -0.92 -0.95 0.75 -0.91
50‘/(’]‘ enthaipy P value 0.00 0.00 0.00 0.01 0.00
T Pearson Coef. -0.94 -0.99 -0.99 0.49 -0.72
cmp- P value 0.00 0.00 0.00 0.14 0.01
enthal Pearson Coef. -0.90 -0.83 -0.86 0.59 0.31
Blend Py P value 0.00 0.00 0.00 0.06 0.37
10% Tem Pearson Coef. -0.92 -0.88 -0.90 0.41 0.44
P- P value 0.00 0.00 0.00 0.20 0.20
enthal Pearson Coef. -0.83 -0.87 -0.87 0.33 -0.60
Blend Py P value 0.00 0.00 0.00 0.33 20.60
15% Tem Pearson Coef. -0.92 -0.96 -0.98 0.79 -0.92
P- P value 0.00 0.00 0.00 0.00 0.00
(BB gy e 5 sl el 5 plerd S paF L o Same S5 sade —E g
Table 4- Regression models between chemical and DSC parameters.
Oil property Peak temperature (PT) R’ P Enthalpy (E) R’ P
Peroxide value PT = - 67.5 + 7.50xPeroxide 0.32  0.08 E=17.2+4.35xPeroxide 0.25 0.13
Anisidine value PT =-11.9 - 0.756xAnisidine 0.93 0.00 E =52.6 -0.503xAnisidine 0.99 0.00
Peanut  Totox value PT =-6.18 - 0.791xTotox 0.91 0.00 E=56.7 - 0.532xTotox 0.99 0.00
Acidity PT =29.7 - 33.0xAcidity 0.66 0.00 E =82.9 -23.1xAcidity 0.78 0.00
TPC PT=-21.8-4.62xTPC 0.63 0.06 E=479-3.40xTPC 0.88 0.00
Peroxide value PT = -40.8 - 10.8xPeroxide 0.21 0.17 E=288.1 - 18.2xPeroxide 0.57 0.01
Rice Anisidine value PT =-18.2 - 1.62xAnisidine 0.84 0.00 E =104 - 1.81xAnisidine 0.99 0.00
Totox value PT =-19.5 - 1.39xTotox 0.78 0.00 E=104-1.61xTotox 0.98 0.00
Bran = Gy PT = 2.3 - 37.9xAcidity 027 0.2 E=111-31.9%Acidity 0.18 021
TPC PT =59.1 -11.7xTPC 0.78 0.00 E=191-13.2xTPC 0.93 0.00
Peroxide value PT = - 58.2 + 6.23xPeroxide 0.24 0.14 E=204+ 12.4xPeroxide 0.57 0.01
Blend  Anisidine value PT =-2.25-0.670x Anisidine 0.98 0.00 E =103 - 0.842xAnisidine 0.90 0.00
5% Totox value PT =3.99 -0.712xTotox 0.99 0.00 E =109 - 0.865xTotox 0.85 0.00
Acidity PT =55.5 - 34.3xAcidity 0.52 0.01 E =214 - 56.6xAcidity 0.82 0.00
TPC PT=-13.5-2.14xTPC 0.89 0.00 E=92.0-2.95xTPC 0.98 0.00
Peroxide value PT =-65.1 + 3.32 Peroxide 0.19 020 E=27.8+ 11.0xPeroxide 0.35 0.06
Blend Anisidine value PT = -34.7 -0.327xAnisidine 0.80 0.00 E = 108-0.759%xAnisidine 0.74 0.00
10% TOt.O).( value PT=-324- 0.332Xthqx 0.78 0.00 E=112- 0.755><TOF0).( 0.69 0.00
Acidity PT =-82.5+ 11.0xAcidity 0.19 0.20 E=12.8+19.1xAcidity 0.10 0.37
TPC PT =-36.6 -1.39xTPC 0.86 0.00 E=104-326xTPC 0.81 0.00
Peroxide value PT = - 85.3 + 15.0xPeroxide 0.63 0.00 E=15.7+5.28xPeroxide 0.11 0.34
Blend Anisidine value PT =5.21 -0.757xAnisidine 0.97 0.00 E = 66.7-0.564x Anisidine 0.77 0.00
15% TOt.O).( value PT=9.12 - 0.712><T.0t.0x 0.93 0.00 E=70.2 - 0.538><T.0t.0x 0.76 0.00
Acidity PT =119 - 59.4xAcidity 0.85 0.00 E =119 - 32.5xAcidity 0.36 0.06
TPC PT =-0.98 -2.59xTPC 0.94 0.00 E=61.0-1.86xTPC 0.69 0.00
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Abstract

Background and objectives: Deep frying is one of the most frequently used methods of food
preparation. It is important to note that despite the beneficial effects of frying on the sensory
properties of foods, frequent use of frying oil with hydrolysis and the oxidation of oil in the
presence of heat and water leads to oil decomposition. Many of the edible oil degradation
products are harmful to human health as they destroy vitamins, inhibit enzymes and can cause
gastrointestinal mutations or irritation. Therefore, it is important to evaluate the thermal stability
of edible oils. In recent years, the use of thermal analysis methods to determine the stability of
edible oils has increased, and differential scanning calorimetery (DSC) is one of the most
critical methods. It may also be used to determine melting and crystallization profile and
identify lipids adulterations.

Materials and methods: In this study, fatty acid composition, peroxide value, anisidine value,
totox, acidity, and total polar compounds were evaluated on peanut oil, rice bran oil and their
blends (5, 10, and 15 % (w/w)) for 8 hours with 2 h interval.

Results: By increasing heating time, all chemical parameters were increased. However,
peroxide value was increased initially and then decreased. The results of the DSC showed that
with increasing the frying time, the peak temperature and enthalpy of single crystallization peak
decreased. The regression equations were presented to predict each chemical parameters using
DSC thermogram. Investigation of the correlation between the results of DSC and chemical
parameters of Pearson correlation showed a reverse trend between them (Pearson correlation
coefficient is close to -1). As the frying time increased, the chemical parameters increased and
DSC parameters decreased. Each of the peanut and rice bran oils showed excellent resistance to
heat after 8 h. However, the oil blends, especially in the high mixing ratio showed lower heat
stability.

Conclusion: It should be noted that using DSC to detect the thermal stability of vegetable oils is
a faster, easier, and cheaper method in comparison to the determination of chemical parameters,
which may be hazardous to the environment and require trained people. Therefore, depending
on thermal decomposition methods and their ease of preparation, the low sample size for tests,
accurate results, reproducibility and smooth operation in the food industry, it is recommended
especially for edible oils stability studies.
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