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Thermooxidative Stability of Soybean Oil, Beef Tallow and
Palm Oil during Frying of Steamed Noodles
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Abstract

Thermooxidative stabilities of soybean oil, beef tallow and palm oil were studied during frying of steamed
noodles. Steamed noodles were fried in 150°C oils for 70 sec at the interval of 30 min. The frying oil was tak-
en every 8 hrs for the analysis of peroxide value (PV) and free fatty acid (FFA) content, fatty acid com-
position, and tocopherol and tocotrienol content. A little change was shown in PV and FFA content in soy-
bean oil during frying; on the other hand, rapid increase in beef tallow and palm oil was observed. Un-
saturated fatty acid content was the highest in soybean oil, followed by palm oil and beef tallow. While fatty
acid composition in soybean oil was not changed during frying, unsaturated fatty acid content decreased and
saturated fatty acid increased in beef tallow and palm oil, which showed susceptibility to the oxidation. The
ratio of linoleic acid to palmitic acid did not show difference with frying time in soybean oil: however, it de-
creased in other oils with a high correlation with frying time and higher decreasing rate in palm oil was ob-
served. These suggested that soybean oil was the most stable to thermooxidation and the stability was fol-
lowed by beef tallow and palm oil. Tocopherol was disappeared during frying and 87.5, 81.1, and 73.1%
were remained in soybean oil after 8, 16 and 24 hour frying, respectively. Also the rate decreased in the ord-
er of y-, B- and o-tocopherol. However, 34.2 and 169.0 ppm tocopherol and tocotrienol which were present
in control samples of beef tallow and palm oil were completely disappeared by 8 hr frying. Therefore, high
thermooxidative stability of soybean oil resulted from higher residual amount of tocopherol during frying, and
lower stability of palm oil than beef tallow was partly due to high degree of unsaturation.
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Fig. 1. Peroxide value change in soybean oil (H), beef
tallow (OJ) and palm oil (A) during frying of steamed
noodles at 150°C.
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Fig. 2. Free fatty acid content change in soybean oil
(W), beef tallow ((J) and palm oil (A) during frying of
steamed noodles at 150°C.
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Table 1. Fatty acid composition of heated soybean oil, beef tallow and palm oil during frying of steamed noodle at

FFAEREA) A 30 2] 25 (1998)

150°C
Heating Content (%)
Oils time Myristic ~ Palmitic Palmitoleic Stearic  Oleic  Linoleic  Linolenic LY u/s?
(hrs) acid acid acid acid acid acid acid
Soybean 0 12.32 5.50 26.67 47.44 8.13 3.851 4.615
8 11.11 4.95 25.00 52.04 6.70 4.684 5214
16 10.93 4.99 24.73 51.02 6.87 4.668 5.190
24 11.15 5.32 25.62 52.15 4.97 4.677 5.024
Beef tallow 0 2.77 27.37 3.21 14.56 42.81 4.91 0.179 1.139
8 2.74 27.35 3.13 14.74 42.91 4.41 0.161 1.125
16 2.79 28.33 3.16 15.13 42.43 3.92 0.128 1.070
24 2.89 28.79 3.26 15.00 42.06 3.47 0.121 1.045
Paim 0 28.69 7.96 43.27 15.96 0.556 1.616
8 34.87 6.36 44.77 11.38 0.326 1.362
16 3544 6.53 44.72 10.36 0.292 1.312
24 39.96 6.01 43.09 8.33 0.208 1.119

"Ratio of linoleic acid to palmitic acid.
“Ratio of unsaturated fatty acid to saturated fatty acid.
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Table 2. Regression analysis of the ratio of lionoleic acid
to palmitic acid and ratio of unsaturated fatty acid to sa-
turated fatty acid content in soybean oil, beef tallow and
palm oil during frying of steamed noodles at 150°C

Regression

Oils equation” Lp? us®

T 0.770 0.561

Soybean oil a 4.101 4.830
b 0.031 0.015

r -0.998 -0.976

Beef tallow a 0.179 1.145
] -0.003 -0.004

T 0.935 0972

Palm oil a 0.507 1.583
b -0.014 -0.019

YL/P or U/S=a+b x heating time (r=correlation coefficient).
“Ratio of linoleic acid to palmitic acid.
“Ratio of unsaturated fatty acid to saturated fatty acid.
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Table 3. Tocopherol composition of heated soybean oil, beef tallow and palm oil during frying of steamed noodle at

150°C
. Content
Heating ontent (ppm) Relativity of
Oils time Tocopherol Tocotrienol tocopherol
(hrs) Total  remained (%)
o B- Y- - Y-
0 37.1 135 445.4 0 0 496.0 100
Sovbean oil 8 334 9.3 391.4 0 0 434.1 87.52
4 16 33.6 8.4 360.0 \] 0 402.0 81.05
24 314 3.6 327.6 0 0 362.6 73.10
0 30.4 0 38 0 0 342 100
8 0 0 0 0 0 0 0]
Beef tallow 16 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0
0 38.4 0 0 42.0 88.6 169.0 100
. 8 0 0 0 0 0 0 0
Palm ol 16 0 0 0 0 0 0 0
24 0 0 0 0 t] 0 0

Table 4. Regression analysis of tocopherol content in heated soybean oil during frying of steamed noodles at 150°C

Tocopherol
Regression Reltivite of
equation” a g . ’ elativity o
® B ¥ Total tocopherol remained
T -0.9212 -0.9725 -0.9904 -0.9897 -0.9897
a 36.41 13.29 438.82 489.51 98.50
b -0.2113 -0.3825 -4.81 -5.4113 -1.0888

"Tocopherol content (ppm)=a+b X heating time
P P!
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