KOREAN J. FOOD SCI. TECHNOL.
Vol. 30, No. 4, pp. 781~786 (1998)

Lot =A12] J1gAts;

I MO DIXl= EMHEC| HE

Effect of Surface Area of Soybean Oil and Lard on the
Thermooxidative Stability

In-Hwan Kim, Young-Soon Kim and Yang-Moon Choi*

Department of Food and Nutrition, College of Health Sciences, Korea University,
*Graduate School of Biotechnology, Korea University

Abstract

To assess effect of surface area on the oxidative stability in thermooxidative system, soybean oil and lard
with different surface area (0.04 cm%/g, 0.08 em®/g, 0.12 cm’/g and 0.16 cm’/g) were heated 8 hrs/day at 185°C.
The iodine values of soybean oil heated for 64 hrs with surface area of 0.12 cm*/g and 0.16 cm’/g were 113.1
and 116.9, while those of the oil heated for the same length time with surface area of 0.04 cm’/g and 0.08
cm’/g were 126.4 and 125.9, respectively. The same trend was observed in lard, but less markedly than in
soybean oil. The polar lipid content, dielectric constant and refractive index of soybean oil and lard heated
with surface area above 0.12 cm’/g significantly increased as the heating time increased, while those of the oil
heated with surface area below 0.08 cm’/g slowly increased as the heating time increased. On the other hand,
the conjugated diene content of soybean oil heated with surface area above 0.12 cm’/g oil increased as the
heating time increased while ratio of linoleic acid to palmitic acid decreased as the heating time increased.
However, the conjugated diene content and ratio of linoleic acid to palmitic acid of lard were not significantly
different depending on the surface area. The results obtained from this investigation indicated that the
thermooxidative stability of oil heated with surface area below 0.08 cm’/g was better than that of oil heated

with surface area above 0.12 cm’/g (P<0.05).
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Fig. 1. Changes of iodine value of soybean oil and lard
heated with different surface area for 64 hrs at 185°C.
©—@: 0.04 cm’/g, m—M: 0.08 cm’/g, A—a: 0.12 cm?/
g, ¥—W:0.16 cm’/g
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Fig. 2. Changes of conjugated diene content of soybean
oil and lard heated with different surface area for 64 hrs
at 185°C. @—@: 0.04 cmz/g, E—N: 0.08 cm’g, A—A:
0.12 cm’/g, ¥—W: 0.16 cm’/g
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Fig. 3. Changes of refractive index of soybean oil and
lard heated with different surface area for 64 hrs at
185°C. 0—@: 0.04 cm/g, B—R: 0.08 cm’/g, A—A: 0.
12 cm’/g, W—W: 0.16 cm’/g
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Fig. 4. Changes of dielectric constant of soybean oil
and lard heated with dlﬂ'erent surface area for 64 hrs at
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Fig. 5. Changes of polar lipid content of soybean oil
and lard heated with different surface area for 64 hrs at
185°C. @—@: 0.04 cm’/g, W—M: 008 cm’/g, A—A:
0.12 cm’/g, ¥—W¥: 0.16 cm’/g
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Table 1. Changes of L/P" ratio of soybean oil and lard
heated with different surface area at 185°C

Surface area (cm’/g)

Heating
time Soybean oil Lard

B 004 008 012 016 004 008 0.12 0.16

0 7.02 7.02 7.02 7.02 052 052 052 052
16 679 6.81 597 564 052 050 050 049
32 645 635 547 503 051 050 048 046
48 627 623 501 454 051 049 045 042
64 624 6.08 486 392 050 048 042 0.39

"L/P: Ratio of linoleic acid to palmitic acid
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