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The effect of squalene and tocopherols on their autooxidation of bean oil

Dae-Bong Kim and Moon-Hun Oh
Dept. of Food Science and Technology, Chungcheong Junior College, Cheongwon, Chungbuk, 363-890, Korea

Abstract

In this study, the attempts were made to investigate the effect of squalene(200 ppm) on the autooxidation of soybean oil.
The effect of mixed-tocopherols(200 pprm) was also studied in the same way and the results of the study were compared with
those of squalene. A part of a commercial soybean oil was stored at 45.0+0.5C for their autooxidation, The extent of the au-
tooxidation was estimated from the changes of the peroxide value and % conjugated dienoic acid content of the oil substrates.
The results of the autooxidation, squalene in the soybean oil substrate showed antioxidant activity but the activity was weaker
than that of mixed-tocopherols with the same concentration. The induction periods of the control and substrates with the same
concentration. The induction periods of the control and substrates with squalene and mixed-tocopherols were 448.5, 504.9, and
668.9 hours, respectively. Time required to rech a POV of 30meq /kg oil.
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Fig. 1. HPLC profile of the mixed-tocopherols.
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Fig. 2. Gas chromatogram of the squalene.

Table 1. The specification and operating condi-
tions of the HPLC

Instrument Waters 501

Column Micro-porasil GPC 60A
Mobile phase  Isooctane /isopropanol (99:1)
Flow rate 1.5ml /min

Detector UV 254nm

Table 2. The specification and operating condi-
tions of the gas chromatography

Instrument Hewlett Packard model 5890 Series
il

Detector Flame ionization detector

Column 3.0% Silicon SE-30 on 60~80 mesh
Chromosorb W (AW /DMCS),
3mmX 2m

Injection temp. 290°C.

Column temp. 230C.

Detector temp, 300°C.

Flow rate N,, 30ml /min
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Table 3. Some properties of the soybean oil

Charcteristics Soybean oil
Peroxide value 0.4 + 0.1
Carbonyl value 1.16 = 0.10
Acid value 0.02 = 0.01
Thiobarvituric acid value 0.06 = 0.02
Conjugated diene value 0.30 = 0.01
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Table 4. Changes of the peroxide value* of the control and other substrates autooxidized at 45.0+0.5C
for 25 day

Time (day)
Substrate
5 10 15 20 25
Control 1.2+0.1" 5.6x0.1 19.6+0.4 33.7+0.5 60.0+1.2
Tocopherol®’ 1.0£0.1 1.4+0.1 1.9£0.1 7.4%x0.2 23.0£0.3
Squealene? 1.0+0.1 2.0+0.1 10.7£0.3 25.5+0.6 47.2+0.8

a : The peroxide value was determined by the AOCS method®, b : Mean of the triplecate + standard deviation, ¢ :
Substrate with 200 ppm mixed-tocopherols, d : Substrate with 200 ppm squalene.
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Table 5. Changes of the conjugated dienoic acid value® of the control and other substrates autooxsidized
at 45.0+0.5C for 25 day

Time (day)
Substrate
5 10 15 20 25
Control 0.46+0.01Y 0.51+0.01 0.60£0.01 0.83+0.02 1.02+0.03
Tocopherol®’ 0.43+0.01 0.43+0.01 0.43+0.01 0.43+0.01 0.66+£0.01
Squealene?! 0.42+0.01 0.46+0.01 0.51+0.01 0.67+0.06 0.91+0.02

a : The conjugated dicnoic acid value was determined by the AOCS method?’, b : Mean of the triplecate + standard
deviation, ¢ : Substrate with 200 ppm mixed-tocopherols, d : Substrate with 200 ppm squalene.
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