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Oxidation of Lipids-II.
Effect of Autoxidation on the Fatty Acids of the Cotton Seed Oil
By
Tadashi Uepa

The fatty acid composition of the cotton seed oil and the change of its composition in
autoxidation were studied with gas-liquid chromatography (GLC) by apparatus shown in
Fig. 1.
The results obtained are shown in Table 3 and Figs. 2,3,4,8, and 9, and may be summarized
as follows:
1. Todine value of lipid was decreased with absorption of oxygen but acid value was increased.
2. Fatty acid composition of cotton seed oil was as shown in Table 3. With absorption of
oxygen, only octadecadienoic acid which is the chief component of sample was decreased,
and the other fatty acid probably was not oxidized during this experiment.
3. Oxidized products of octadecadienoic acid corresponded to Cg and Cs or Cs on their retention

time in GLC. These oxides seemed to be acids or carbonyl compounds.
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Table 1. Properties of the cotton seed oil and its methyl ester.

Peroxide value

Samples Acid value Saponification value lodine value (mol eq./kg.)
Coftton seed oil 3.03 185.4 121.1 —
lts methyl ester 1.2 — 120.1 3.1
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Fig. 1. Apparatus for autoxidation.

1 sample

2 magnetic stirrer
3 water bath
4 gas burette

%]




e B o @& t— I. 3
Table 2.  Conditions for gas-liquid chromatographic analysis

Apparatus : SHIMADZU GC-1B type

liquid phase : Diethylene glycol succinate polyester (102, W/W) on 60 to 80 mesh Shimalite-W
Column : 4 mm diometer, 3 m length

Column temperatyre : 200°C

Detector : Hydrogen flame ionization detection system

Detector temperature : 217°C

Carrier gos : Nz gas, flow rate 60 ml/min. pressure 1.0 kg/cm?

Flow rate of hydrogen gas : 48 ml/min.

Flow rate of air : 1.57 [/min.
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oil with oxygen absorption. oil with oxygen absorption.
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Fig. 4. Change of peroxide value of cotton seed oil with

oxygen absorption.
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Table 3. Variation of fatty acid components (%) by effect of autoxidation on the fafty acids (methyl ester)

of the cotton seed oil.

Component of Absorption of Oxygen (Og ml/g)

fatty acid 0.0 0.1 0.4 1.0 1.9 5.0 12.0 21.6 28.4 37.9  42.4
C 4:0 trace  trace 0.4 1.0 2.7 2.9 3.9 4.0
C 8.0 trace 0.1 0.2 0.5 0.5 0.8 1.8 3.2 3.8 3.7 3.8
C1o0:0 frace frace frace 0.1 0.1 0.2 0.6 0.9 1.2 1.2 1.0
Cii:0 trace  trace trace  trace 0.2 0.6 0.5 0.6 0.5
C12.0  trace 0.1 0.2 0.3 0.2 0.2 0.4 0.5 0.5 0.6 0.5
Ci3:0 ‘ frace trace  trace trace 0.1 0.4 0.4 0.4 0.4
C13:1 trace 0.3 0.2 0.3 0.6 0.9 0.8 0.6 0.4
Ci4.0 0.9 1.0 1.2 1.3 1.5 1.5 2.1 2.5 2.4 2.4 2.5
C1s:0 frace trace trace frace  frace frace trace trace trace 0.5 0.7
Ci16:0 20.3 19.7  19.8 20.6 21.5 21.9 22.6 23.5 2.5 30.0 30.5
Ci6:1 0.7 0.7 0.8 0.8 0.8 0.9 0.9 0.9 1.0 1.0 1.0
Ci7.0 0.3 0.5 0.5 6 0.6 0.8 1.0 2.4 2.7 0.5 1.6
Ci7:1 0.3 0.3 0.6 5 0.5 0.4 0.6 1.0 0.4 3.8 3.7
C18:0 3.1 3.0 3.7 7 3.7 3.7 3.7 4.3 4.5 4.4 4.7
Cis:1 18.1 18.0 18.4  18.6 18.3 18.3 18.5 19.9  20.6  21.7  21.6
Cig:2  53.5 53.5  51.1 49.4 48.9 47.8  42.9 32,4  29.1 19.9 19.2
C20:0 0.7 0.7 0.5 0.5 0.7 0.6 0.6 0.8 0.4 1.1 1.1
C20:1 1.1 1.1 1.5 1.3 1.3 1.3 1.4 1.4 1.0 1.1 1.2
C22:0  trace 0.2 0.5 0.4 0.3 0.2 0.2 0.3 0.3 0.5 0.5
Ca2:1 i.0 1.0 1.0 1.2 1.3 0.5 0.9 1.0 0.9 0.9 1.5
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Fig. 8. Gas-chromatogram of coticn seed oil Fig. 9. Gas-chromatogram of cotton seed oil (methyl ester)

(methyl ester) before oxidized. after oxidized (42.6ml/g Og-absorption).
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