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Effect of Tocopherols and 3-Carotene on the Oxidation of Linoleic Acid
Mixture in the Solid Model System
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Abstract

Effects of tocopherols and S-carotene on the oxidation of the solid model system of a free fatty acid mixture
(64.5% of linoleic acid ; 26.4% of cleic acid ; 5.0% of palmitic acid) with tocopherols and 5-carotene were st-
udied. a-tocopherol revealed an antioxidant activity at the concentration below 0.05%, hawever, it showed a
prooxidant activity when the cencentration was higher than 0.05%. The antioxidant activity of jy-tocopherol
was hot affected by the concentrations in the range of 0.01~0.10% in the model and y-tocopherol showed hig-
her antioxidant activity than that of ¢-tocopherol. It seemed that o-tocopherol was unstable compared to
tocopherol during oxidation. S-carotene showed a weak antioxidative activity at the initial stage of this system
while S-carotene showed a prooxidant activity in the presence of tocepherol. §-carotene was highly suscepti-

ble to autoxidative degradation during oxidation.
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Fig. 1. Time courses of peroxide value of linoleic acid mix-

ture (LA)-c-tocopherol model system during autoxi-
dation at 35°C.

LA(C---0C), LA+ 0.01% a-tocopherol (@—®), LA
+0.05% a-tocopherol {A-—-A), LA+0.10% a-tocophe-

rol {A——i).
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Chain reaction

LH— L. 1

L- + O — LOO - (2}

LOO - + LH — LOOHA+L - (33
Antioxidant reaction

LOO - + TOC — LOOH+TOC - {4

LOO - + TOC - - nonradical compound (5}

TOC - + TOC - — nonradical compound (&)

Prooxidant reaction

LOOH + TOC - — LOO - +TOC (—4

LH + TOC:- — L - +TOC "]
Synergistic effect

TOC: + ASA—TOC + ASA - {8)

: lipid, TOC : tocopherol, ASA : ascorbic acid
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Fig. 2. Time courses of tocopherol content and peroxide val-
ue in linoleic acid mixture-c-tocopherol (0~0.10%:}
model system during autoxidation at 35°C.
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Fig. 3. Time courses of peroxide value of linoleic acid mix-

ture(LA)-y-tocopherol model system during autoxid-
ation at 35°C.

LA(O---0), LA+0.01% ytocopherol (@—@), LA
+0.05% y-tocopheral (A---n), EA+0.10% y-tocoph-
erol (a—A). .
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Fig. 6. Formation of conjugated dienoic acid of linoleic acid mixture (LA)-tocopherol isomers(A) and S-carotene (B) model

system during autoxidation at 35° C.
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tocopherol (—), LA+0.01% B-carotene (&——a}, LA +8.01% §-carotene +0.01% y-tocopherol (M—m).
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Linoleic acid mixture with 0.01% B-carotene (A), Lincleic acid mixture with 0.01% B-carotene & 0.01% y-tocopherol (B}.
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