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             Summary 

 

     The present study aimed to investigate the effect of microwave radiation on the 
stability of sunflower, corn and olive oils, which were cold extracted. The exposure 
time were 2, 4, 6, 8 and 10 minutes. The stability of oil samples against oxidation 
was determined by measuring acidity, peroxide value, density, viscosity, refractive 
index, smoking point, U.V. absorbance at 232 and 270 nm. and fatty acids 
determination. The effect of adding three antioxidants, BHA, BHT and vitamin E at 
concentrations of 500, 400 and 300 ppm, respectively was also studied. The 
following results were obtained: 

1. Non-significant increase in the acidity of all studied oils was obtained upon 
increasing radiation time. The increase of control samples acidity was higher 
than treated samples. They reached 0.23 mg KOH/gm for sunflower oil and 
0.26 mg KOH/gm for corn and olive oils. The lowest acidity was observed in 
the treated samples beter radiation. They were 0.19 , 0.18 and 0.22 mg 
KOH/gm for sunflower , corn and olive oils samples respectively  

2. In sunflower and corn oils , non-significant increase in all peroxide values 
were obtained until 6 minutes of microwave exposure followed by a non-
significant decrease until the end of exposure time (10 minute) . Concerning 
olive oil samples, the highest peroxide value was observed after 4 minutes of 
radiation exposure followed by non-significant decrease until the end of 
exposure time. Maximum values were obtained for control samples as 
compared to samples that treated with antioxidants. The values were 22.4, 
19.5 and 21.8 meq.oxygen/kg sunflower, corn and olive oil samples 
respectively. Lowest values were obtained for the same samples before 
exposure to microwave radiations. They were 20, 15 and 20 meq. oxygen/kg 
of oil. 

3. A non-significant increase in the density of all treated oils samples throughout 
all exposure times were found. The control samples showed higher density as 
compared to samples that treated with antioxidants. Maximum density values 
were 0.93, 0.95 and 0.93 gm/cm3 for control samples of sunflower, corn and 
olive oils, respectively. Lowest density (0.91 gm/cm3) was found in 
unexposed samples of the three types of oils. 

4. All treatments of sunflower and olive oils viscosity increased between 
(significant and non-significant), while corn oil samples showed non-
significant increase until the end of exposure time. Highest values of viscosity 
were observed in control samples of sunflower, corn and olive oils (38.2, 43.4 
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and 54.3 centipoise) respectively. Lowest values were found in unexposed 
samples (32, 41 and 48c.p.) of the above-mentioned oils, respectively. 

5. While simple non-significant but was shown in an  increase in refractive index 
was observed in all treatments of the three oils. Highest value was observed 
at the end of exposure time in the control and the BHT-treated sample of olive 
oil (1.479) as compared to 1.476 before exposure. In corn oil, highest 
refractive index (1.47) was obtained after 10 minute of exposing the oil 
sample treated with vit E and BHT as compared to 1.469 before treatment. 
However, refractive index of olive oil was increased from 1.476 to 1.480 after 
10 minutes of UV exposure. 

6. Significant and non-significant increases in smoking point were obtained in 
all treatment of the three oils. For sunflower oil, highest value (217 C) was 
observed at the end of exposing vit E- treated samples while in corn and olive 
oils they were obtained in BHT-treated samples ( 229 and 210 C) respectively. 
The lowest values were found in unexposed samples. They were 195 , 217 
and 192 C in sunflower, corn and olive oils, respectively. 

7. An increased UV absorbance (232nm) was noticed after 6 minutes of 
exposing sunflower and olive oils. At 270nm, the absorbance was increased 
after 4 and 8 minutes of exposing sunflower, corn and olive oils, respectively. 
Absorbances at the two wavelengths of untreated samples were found to be 
higher as compared to antioxidants-treated oils. 

 Fatty acid percentages in sunflower oil was unstable throughout the exposure 
period. Their sum in control sample decreased from 97.9% to 88% and from 
97.7% to 94.7 and 95.7% in BHT and vit E-treated samples, respectively. 
Concerning BHA-treated samples, the total of fatty acids had increased from 
97.9% to 99% after exposure. The initial percentage of corn oil fatty acids was 
90.4%. It decreased to 81.8% after 10 minutes of microwave exposure. The 
effect of microwave on fatty acids content of antioxidant-treated samples was 
unequal. Their sum in BHA,BHT and vit E-treated samples were 86.7 , 88.3 
and 87% at the end of exposure period as compared to 90.4% in the control 
sample. The initial percentage of fatty acids in olive oil was 81.9%. 
Microwave treatment had unstable effects throughout exposure period except 
for control sample in which the decrease was continued until the end of 
exposure time to reach 74.5%. Fatty acid content of samples treated with 
BHA, BHT and vit E reached 81.3, 80.3 and 80.7%; respectively .It was 
noticed that linolenic acid disappeared from all oil samples after 6 minutes of 
exposure to microwave radiation. 
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