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Autoxidation of Unsaturated Fatty Acid Esters and Effect of Their
Autoxidized Products on Trypsin Activity

Hideo Hatate ™!, Hayato Yoshida ™!, and Ryusuke Tanaka™*?

Unsaturated fatty acid esters such as methyl oleate (MO), methyl linoleate (ML), and methyl
linolenate (MLn) were autoxidized at 40C in the dark. The extent of lipid oxidation was esti-
mated by the measurement of peroxide value. Each of the autoxidized fatty acid esters, which
showed various peroxide values, was separated into polymers, monomers, and degradation pro-
ducts by gel chromatography on a Sephadex LH-20 column. Moreover, the effect of these oxi-
dized products on the amidase activity of bovine trypsin was investigated. The results
obtained are summarized as follows.

1. Autoxidation rates of uasaturated fatty acid methyl esters increased in the following order :
MO, ML, and MLn.

2. MO formed small amounts of polymers and considerable amounts of degradation products
upon autoxidation. On the other hand, ML and MLn formed large amounts of polymers and de-
gradation products upon autoxidation.

3 . Trypsin activity was strongly inhibited by a group of the degradation products obtained
from the autoxidized MLn, while other fractions, such as the polymers, the monomers, and
other degradation products, accelerated the activity substantially. Neither autoxidized MO nor
ML showed any inhibitory action but did show an acceleration effect to some extent.
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Fig. 1. Changes in POV of unsaturated fatty acid esters
during autoxidation at 40C.
-O- methyl oleate (MO), -@- methyl linoleate (ML),
-A- methyl linolenate (MLn).
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Table 1. Changes in the amount of polymers, monomers, and degradation products of unsaturated fatty acid esters® dur-

ing autoxidation at 40C

Fatty acid esters | Autoxidation time POV(meq/kg) Polymers(%) Monomers(%) Degradation
(day) products(%)
45 . 3078 13.7 61.3 24.7
MO 57 2091 16.6 52.5 30.9
68 1086 189 48.0 33.1
3 3066 29.2 54.2 16.6
ML 7 1151 34.8 25.2 40.0
23 199 40.6 17.3 42.1
1 3250 9.1 60.2 30.7
MLn 3 2728 36.8 35.8 28.2
6 876 52.5 23.2 24.3

#Refer to Figs. 1, 2, 3, and 4.
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Fig. 2. Separation of autoxidized MLn by gel chroma-

tography on a Sephadex LH-20 column, and inhibition
of amidase activity of trypsin by the fractions
obtained.

-~ Lipid weight, -O- Inhibition rate.

P : polymers, M : monomers, DP : degradation pro-
ducts.

(a) Autoxidation period : 1 day, POV : 3250meq/ kg,
Sample load : 420mg

(b) Autoxidation period : 3 days, POV : 2728meq/ kg,
Sample load : 418mg.

(c) Autoxidation period : 6 days, POV : 876meq/kg,
Sample load : 443mg.

(a), (b), (c) - refer to Fig.1 and Table 1.
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Fig. 3. Separation of autoxidized ML by gel chromatogra-

phy on a Sephadex LH-20 column, and inhibition of
amidase activity of trypsin by the fractions obtained.
- Lipid weight, -O- Inhibition rate.

Polymers, monomers, and degradation products were
eluted at the same regions shown in Fig.2a.

(a) Autoxidation period : 3 days, POV : 3066meq/kg,
Sample load : 410mg.

(b) Autoxidation period : 7 days, POV : 1151meq/kg,
Sample load - 413mg.

(c) Autoxidation period : 23 days, POV : 199meq/kg,
Sample load : 422mg.

(a), (b), (c) : refer to Fig. 1 and Table 1.



Lipid weight(mg)

Fig.

TEFIEE O B EBERIL & BALER DRER~ OV 11

100
s0f P @
- .' ! =150
20t it
L LI 0
10
- —1-50
0F (RSN S
[ (] 1 1 1 _100
100
(b)
30 .
- ; 450 ¥
i\ g
201 H s
I =
- —% 0 8
10r R C
- ./ 1-50
0r s’ S .\\_~,__\
[] i i ] i _100
100
30¢ ©
r ,"‘ 450
20t i
L —D,WAO,O—: ; 0
10 SN
- i | . 1-50
’ ST
O e ---
L i ] ' il -100
40 60 80 100 120
Tube No.(3.5mé/tube)
4. Separation of autoxidized MO by gel chroma-

tography on a Sephadex LH-20 column, and inhibition
of amidase activity of trypsin by the fractions
obtained.

--- Lipid weight, -O- Inhibition rate.
Polymers, monomers, and degradation products were
eluted at the same regions shown in Fig.2a.

(a) Autoxidation period : 45 days, POV :3078meq/kg,
Sample load:395mg.

(b) Autoxidation period:57 days, POV :2091meq/kg,
Sample load :415mg.

(c) Autoxidation period:68 days, POV :1086meq/kg,
Sample load:463mg.

(a), (b), (c): refer to Fig. 1 and Table 1.
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