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Oxidative Stability of Fatty Acids and Tocopherols in the Fats and Oils
during Microwave Heating

Eun-Mee Kim and Kwang-jee joo'

Dept. of Food Seience and Nutrition, Keimyung University, Daegu 705- 701, Korea

Abstract

Effect of microwave heating on the oxidative stability of the soybean oil, sesame cil, butter and margarine
were investigated by mearsuring fatty acids amount and tocopherol tosses. The index for chemical properties,
free fatty acid, peroxide value, anisidine value, carbonyl value, conjugated diene and triene levels were also
mearsured in the oil sampiles for 5, 10, 15 and 20min of heating in a microwave oven. No significant difference
was observed on the fatty acids composition in the fats and oils before and after microwave heating. During
microwave treatment, the oxidative degradation of the tocopherols in the sampies became greater with
imcreasing heating time. The amount of tocopherols in the solid fats, butter and margarine, dropped drastically
after Srnin of heating and reduced to 35% of their original levels after 20min heating. y-tocophero! in butter
showed the most unstable states and completely destroyed during microwave treatment for 20min. On the
other hand, 80% of tocopherols in the liquid cils were stiil remained after 5min of heating except §-toecopherol
in sesame oil.
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Fig. 3. Changes in free fatly acid contents of fats and oils

before and after microwave heating.
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Fig. 2. Changes in peroxide values of fats and oils before
and after microwave heating.
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Fig. 3. Changes in anisidine values of fals and oils before
and after microwave heating.
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Fig. 4. Changes in carbonyl values of fats and oils before
and after microwave heating.
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Fig. 5. Changes in conjugated diencic acid value of fats and
oils before and after microwave heating.
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Table 1. Fatty acid composition of fats and oils before and after microwave heating

Soybean oil Sesame oil Butter Margarine
Fatty acid
(area %) Exposure time (min) -————

0 20 0 20 0 20 0 20

6:0 - - - - 0.60 0.62 - -
8:0 - - - - 0.59 0.63 0.14 Q.10
10:0 - - - - 2.04 212 0.06 0.04
12:0 - - - - 218 2.87 0.14 on

13:0 - - - - 0.09 0.09 - -
14:0 0.09 0.08 0.0% 0.02 9.87 9.90 0.76 0.70
15:0 0.02 0.10 - - 0.95 0.95 0.05 012
16:0 10.29 10.39 8.76 8.82 27.79 27.81 31.46 30.93
161 o.m 0N 0.13 0.13 1.67 1.66 0.34 0.30
17:0 0.10 o 0.06 0.05 0.83 0.83 0.12 0.10
18:0 4.03 4.03 5.72 5.71 13.95 13.96 5.70 5.93
18 :1 21.35 22.87 40.05 40.00 28.15 27.81 28.88 31.75
18:2 60.94 59.49 43.62 43.00 3.38 3.34 29.83 26.60

18:3 - - - - - - - -
20:0 0.29 0.39 0.65 0.64 0.23 0.25 0.34 0.34
20:1 0.28 0.25 0.21 0.23 0.28 0.28 o 0.16
22:0 0.45 0.40 0.45 0.40 0.08 0.09 0.1 0.12
2241 017 0.4 - - 0.08 0.08 0.03 014
Total 98.22 98.56 99.21 99.07 93.39 93.29 98.07 98.44
SFA 15.37 15.50 15.20 15.24 59.83 60.12 38.88 39.49
MUFA 2191 23.37 29.96 31.38 5.37 5.36 7.54 8.85
PLFA 60.94 59.49 54,05 52.45 28.19 27.81 51.65 5030
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Table 2. Changes in content of tocopherols in fats and oils during microwave heating

Tocopherol(mg/100g oil}

Exposure time (min} Total Vitarnine E activity
o ¥ &
0 6.7 499 225 794 B B It)
5 5.2 43.8 21.3 70.3 9.7
Soybean oil 10 2.8 40.7 14.5 58.0 6.9
15 2.6 35.6 13.2 51.4 6.2
20 26 34.7 13.2 50.5 6.1
0 5.8 46.9 8.1 60.8 10.4
5 4.0 44.8 2.2 51.0 8.4
Sesame oil 10 3.1 42.8 2.0 47.9 7.3
15 2.8 36.7 20 41.5 6.4
20 1.8 32.3 1.5 156 5.0
0 6.2 6.1 6.8 19.1 6.8
5 2.0 1.7 1.5 3.2 24
Butter 10 1.8 1.0 0.8 3.6 1.9
15 1.0 0.8 0.4 2.2 1.0
20 1.0 0 0.4 1.4 1.
0 12.4 8.8 3.0 24,2 13.2
5 5.2 5.0 1.5 1t.7 5.7
Margarine 10 4.7 4.5 1.2 10.4 5.1
15 4.0 2.4 0.7 71 4.2
20 3.3 2.0 0.4 5.7 15
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Fig- 8. Changes in ytocopherol content during microwave
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