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Abstract

In deep-fat frying, the fats and oils are used over and over again, and moisture and air
are mixed in to the hot oil. Many reports related to these fats and oils have been established
that thermal and oxidative decomposition products and polymers formed under the conditions
of deep fat frying are harmful to health.

This work was carried out with 3 domestic frying oils and 6 used oils commercially, and
that there were difficulties in finding a good definition between fresh oil and used oil with
adding unheated oil.

As starting materials, commercially used soybean oil and rapeseed oil already passed over
induction period in the lipids oxidation standard. From the qualitative point of view, they were
inferior to domestic frying oils.

Free fatty acid and peroxide value of heated oils were increased gradually by the time pass
whereas iodine value were decreased. After adding unheated oil to the heated oil, these values
were restored to that of initial levels.

On the other hand, content of polar components in the heated oil were directly retated
to the heating time.

This result showed that polar compounds may be a clear indicator of used oils.

Fatty acid composition in the used oils, unsaturated fatty acids such as linoleic and linolenic
acid decreased while saturated fatty acid content increased with heating.
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Table 1. General conditions for samples prepared
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Table 2. Free fatty acid, peroxide value, iodine value and polar component of fresh oils for domestic and

commercial deep-fat fried foods.

Chemical characteristi Domestic Commercial

characteristics A B C I I 1 v v Vi
FFA(%) 0.15 0.09 0.16 0.79 0.30 0.75 0.20 0.63 0.28
POV(meg/kg) 22 2.0 26 3.30 3.00 362 350 435 4.80
1V(1g/1009) 1296 1383 1310 1128 1269 1000 1468 1092 1051

Polar Comp.(%) 45 5.1 5.0

10.1 85 9.5 34 7.7 54
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Table 3. Change in free fatty acids of frying oils by the heating time

Time (hr) 1st Day 2nd Day
Samples No Products fried 0 2 5 11 0 4 11
1 Hot dog Doughnut 0.79 0.99 1.09 150 0.63 0.77 1.05
I Vegetable 0.30 0.51 0.75 091 0.35 0.50 0.60
m Chicken 0.75 0.90 1.13 1.32 0.62 0.69 0.79
I\ ” 0.20 0.70 0.75 0.77 0.20 0.55 0.83
v z 0.63 0.75 0.84 0.98 0.50 0.97 1.22
Vi » 0.28 0.38 0.46 0.50 0.23 0.25 042
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Table 4. Change in peroxide value of frying oils by the heating time
Time(hr) st Day 2nd Day

Samples No Products fried 0 2 5 i1 0 4 11

I Hot dog Doughnut 3.30 3.80 441 5.03 3.59 3.70 451

11 Vegetable 3.00 423 5.01 5.83 340 513 6.21

11 Chicken 3.62 3.70 5.82 3.60 3.60 3.99 418

v ” 3.50 3.90 4.92 6.36 3.50 431 4.89

v 4 435 548 15.66 4.72 371 452 2.60

Vi z 4.80 5.00 3.09 321 3.80 6.12 4.60
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Table 5. Change in iodine value of frying oils by the heating time

Time(hr) 1st Day 2nd Day
Samples No Products fried 0 2 5 11 0 4 11
I Hot dog Doughnut 112.8 110.8 105.6 103.5 112.0 1119 103.7
11 Vegetable 126.9 1244 116.0 110.2 125.1 124.5 120.9
i1l Chicken 100.0 95.2 85.8 79.5 95.2 79.8 75.1
v K4 146.8 132.0 109.4 96.1 140.8 1155 96.5
v » 109.2 86.3 834 719 1045 86.7 835
Vi 4 105.1 87.1 779 65.8 100.0 845 74.3
Table 6. Change in polar components of commercial frying oils
Time (hr) 1st Day 2nd Day
Samples No Products fried 0 11 11
1 Hot dog Doughnut 10.1 16.1 174
II Vegetable 85 13.0 25.0
il Chicken 9.5 18.2 20.2
v ” 34 6.1 13.2
v z 7.7 10.5 14.3
Vi 2 54 58 7.7
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Table 7. Changes in fatty acids composition of commercial frying oils

Samples Time Palmitic  Stearic Oleic Linoleic  Linolenic  Erucic
o No (hr) acid(%)  acid(%)  acid(%)  acid(%) acid(%)  acid(%)

1 1st Day(0) 10.0 2.1 239 574 6.3
Soybean 2nd Day(11) 123 3.0 26.6 54.0 43
oil I 1st Day(0) 10.8 3.8 21.7 55.6 7.2
2nd Day(11) 1.1 5.0 25.0 50.7 5.0

- 1st Day(®) 34 15 26.3 19.0 7.8 414

2nd Day(11) 156 41 619 137 45 trace

v 1st Day(0) 20.0 46 44.2 16.1 38 11.2

Rapeseed 2nd Day(11) 28.0 7.0 35.1 148 23 trace

oil v 1st Day(0) 38 13 16.9 144 9.3 448

2nd Day(11) 86 34 20.3 11.0 70 394

- 1st Day(0) 44 1.7 49.0 275 9.3 5.2

2nd Day(1D) 938 2.0 524 18.6 6.2 22
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