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Oxidation of Lipids—III
Effect of Autoxidation on the Fatty Acid of the Rape Seed Oil

By

Tadashi Uepa

In the previous papers of this series?) 2, the author reported the changes of
fatty acid composition caused by autoxidation with methyl esters of the shark
liver and cotton seed oils. This paper deals with the fatty acid composition and
its change on gas-liquid chromatogram during autoxidation of the rape seed oil.
And the dependence of chemical properties of the methyl ester of sample oil was
also studied on the extent of oxygen absorbed.

The results obtained may be summarized as follows:

1. Nineteen kinds of fatty acid were detected in the rape seed oil, and docosenoic
acid was the major component (43.06%).

2. The amount of oxygen absorbed in oil increased as a sigmoid curve with au-
toxidation (Fig. 1).

3. The contents of octadecadienoic, eicosenoic, and docosadienoic acids decreased
with absorption of oxygen, while the substances corresponding to odd-numbered
fatty acids (Cyi, Cis, and Cys) occurred on gas-liquid chromatogram (Fig. 12). But
the docosenoic acid which had been the chief component of sample oil did not
change in content during this experiment.

Although there are many studies®) about the natural occurrence of odd-numbered
fatty acids in fish oils, further experimentation is necessary to clear this possibility

from the present investigation.
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Table 1. Chemical properties of the rape seed oil and its methyl ester used for this experiment.

.p- . D . -
Samples Acid value Sapos;f:;atlon lodine valus Peroxide value | Carbonyl number
{m-eq/kg) (mol-eq/kg)
Rape seed oil 0.34 i 163.1 102.7 10.0 0.86
lts methy! ester 1.21 159.6 101.3 } 10.0 0.59
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Table 2. Condition for gas-liquid chromatographic analysis.

Apparatus : SHIMADZU GC-1B type

Liquid phase : Diethylens glycol succinate polyester (10 %, WIW) on 60 to 80 mesh Shimalite-W
Column : 4 mm diameter, 3 m length

Column temperature : 200°C

Dstector system : Hydrogen flame ionization dstection system

Datector temperature : 215°C

Carrrier gas : Ny gas, flow rate 60 ml/min., pressure 1.0 kg/cm?

Flow rate of hydrogen gas :48 ml/min.

Flow rate of air : 1.5//min.
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Fig. 1. Dependence of the autoxidation time
on amount of absorbed oxygen in msthyl

ester of the rape seed oil at 35°C,

Fig. 2. Change of acid value of the rape seed oil
(methyl ester) with oxygen uptake.
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Fig. 3. Change of iodine value of the rape seed oil
(methyl ester) with oxygen uptake.

{1 D TR A D3 I (I e 57
THERINNE %72 7

ﬂl%bT&&AE@MMK%@%?¢C&WE BRI R R A /S5 X ~& — & L
, FURMOAFEIC L b EOBREBEE WA S - 12 M T 5 %,

\\
(‘%



2—2—

200

—_
=
=]

Saponification value
=
z

—
=
=3

_-
>
1=

3 o ALEDEL v AU 4 BUTRT & 0 SRR & &

E H i KA 15 (1)

&L BN A, CALIEERIE

0 10

Fig. 4. Change

20 40

Oxygen upiake{m! 4

30

of saponification value of the rape

seed oil (methy! ester) with oxygen uptake. -

OEIMOEE ELUOHEmERL T 5,
LB XL L EU IO EFE A
2—9—4 HILE=NEOEIL B

ey
<
=1

ot
=

Carbony! nurber (nol-eq/kg as cinaic aldehyde)

<

o Akl FEEE = 27 v OBk 20k BIES
5B,
T E b IS h oV R = VI ES 5 IR & 5 I RIETE I

"

/

10

20
Oxygen uptake(m! &)

30 40

Fig. 5. Change of carbony! number of the rape seed

oil (methyl
LTze TDT EHA
800}

700¢

600

peroxide value (m-eg/kiz)
w = &
8 ] s
2 2 2

©w
S

T
=
=1

[}

ester ) with oxygen uptake.

MRIER AT 7 v R = VLS YREET A L L BBETH A0, KEROF A BT

T

$7774~T@&@i9@%é%ﬁ%&btm
X, o3 b Lighotr, L UEBRNEETH
WRMKM%%JW&C%@ 5, HBILE %3 m
FAENT A= —~E LTREELLDTH 5,
2—2—5 BEEMEOEIL e HiTlEk
(Lo b RT, BRENED 41ml/g {1
TEHKfE 840 Og-m. eq./Kg ZRL TN 5, T
B LSS 1SR ITIT I DAV T D GRER LD
KD Zotc b DEBbN L, BR{LHMET
S THLORBRE #3ET 5 L &, IEEOWIALE

0 10 20

Oxygen uptake(ml )

30

Fig. 6. Change of peroxide value of the rape seed oil

(methyl ester) with oxygen uptake.
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Fig. 7. Effect of autoxidation oa the contents of
octadecadienoic acid, eicosenoic acid, and docos-

adienoic acid.
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Fig. 8. ncrease of dscomposition products of which

carbon number was less than 10 by autoxidation.
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Fig. 11. Gas-liquid chrematogram of the rape szed oil (methyl
ester) before autoxidation.
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Fig. 12. Gas-liquid chromatogram of the rape seed oil (methyl
sster) after autoxidation (15.0 mi-Oj/g-sample).
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Fig. 13. Gas-liquid chromatogram of hydrogenated sample
prepared from oxidized methy! ester of the rape seed

oil (15.0 ml-Og/[g-sample).
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