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AT R R — T B R KRS RS R
x2 ATEMMEZIEMEREAMN (%)
Table 2 Composition of fatty acid in 4 vegetable oils (%)
# 5 AR AR BR A fg B R DI 13 TR BR
T kAT 5.76 £ 0.1 422 +0.1 18.61 +£0.3 16.07 £ 0.01 50.61 £ 0.2
Tk 10.8 +0.1 4.18 +0.1 41.64£0.3 35.78 £ 0.05 -
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K; WA AN 1.8~300 K,

Bruker Avance I #UA4Z #3459 5548, B A0
50 (Bruker) 2~ Al . A% 500 MHz; £ R 241 . 'H
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Fig.1 Peroxide values changes of 4 vegetable oils
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Fig.2 EPR Spectra of four kinds of vegetable oils oxidized at room temperature
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A 0 4B F HUG
B g AR AT AL R A e At R
alN oH
T RAFH R 14.67 21.18
RO- 13.64 7.616
ROO- 13.99 11.29
DMPO-X 14.73 2.0092
EiHrd R 14.68 21.09
RO- 13.04 7.67
ROO- 13.97 11.54
DMPO-X 14.72 1.970
i R- 14.51 21.414
WA 4Fd RO- 13.53 8.064
ROO- 13.94 11.25
DMPO-X 14.75 2.063
RO- 13.14 7.385
ROO- 14.01 11.24
DMPO-X 14.71 1.977
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Fig.3 Changes of the total amounts of spins of four vegetable oils with time
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X 3ok B 308 ARG T S RRRE S A9, Fl ORI 2R A A A
TR E A B R b . AEE TR AR 10d
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Analysis of Free Radical Changes of Four Vegetable Oils during Oxidation
at Room Temperature

Wang Liqian', Kou Yuxing’, Wen Yuxiu', Wang Mengmeng', Du Shuangkui', Yu Xiuzhu"
(“College of Food Science and Engineering, Northwest A & F University, Yangling 712100, Shaanxi
*Department of Food Science and Technology, School of Agriculture and Biology,

Shanghai Jiao Tong University, Shanghai 200240)

Abstract In order to reveal the changes of free radicals during the oxidation process of vegetable oils at room tempera-
ture, this paper took four common vegetable oils as raw material, including flaxseed oil, peanut oil, sunflower oil and
tea seed oil. The changes of free radicals and hydrogen spectrum were investigated by using electron paramagnetic reso-
nance (EPR) and nuclear magnetic resonance (NMR) techniques. The results showed that: linseed oil, sunflower seed
oil and peanut oil mainly formed alkyl free radicals (R-), alkoxy free radicals (RO-), alkoxy peroxide free radicals
(ROO-) and other unknown free radicals (DMPO-X) when oxidized at room temperature, with different contents. The
sequence of the free radical contents in linseed oil and peanut oil was DMPO-X>RO:>R->R0O0-. The content of each
free radical in sunflower seed oil was sorted as RO+->DMPO-X>R->R0O0:. When camellia oil was oxidized at room tem-
perature, three kinds of free radicals were mainly formed, and the content was RO->DMPO-X>ROO-. The 'H NMR
spectra of the four vegetable oils showed no significant changes, and the characteristic peak and peak areas changed be-
fore and after oxidation, and the four oils were in the primary oxidation stage. The process of room temperature oxidation
of vegetable oils dominated by linolenic acid or linoleic acid and oleic acid, DMPO-X was mainly produced. RO- is
mainly produced in linoleic acid or oleic acid—dominated vegetable oils during the oxidation process at room temperature.

Keywords vegetable oil; room temperature oxidation; fatty acid; free radical; electron spin resonance



