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Effect of Lipoxygenase on Oxidative Stability of p-Carotene
and a-Tocopherol
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Department of Food Science and Nutrition, Pusan National University

Abstract

Starch solid system was used to investigate the effects of lipoxygenase, linoleic acid and water
activity on the oxidation of B-carotene or a-tocopherol. B-Carotene or a-tocopherol was co-oxidized
severely with linoleic acid by lipoxygenase, and these were reduced to 19% and 5% of initial concentra-
tion, respectively, after 2 days storage at a, 0.72 in the system. The concentration of p-carotene and
the destruction rates were linearly correlated. However, the B-carotene was very stable in the system
without linoleic acid and lipoxygenase. The oxidation products of a-tocopherol were considered as
a-tocopheryl quinone and a-tocopheryl dimer, and the level of a-tocopheryl quinone increased as

the reaction time increased.
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Fig. 1. Effect of linoleic acid and lipoxygenase on the
stability of B-carotene(1.32~1.35 mg P-carotene/g dry
solid) in starch-solid model system during reaction at
25°C and a, 0.72

LH; linoleic acid, LOX; lipoxygenase
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Fig. 2. Effect of linoleic acid and lipoxygenase on the
stability of (B-carotene(1.40~1.43 mg B-carotene/g dry
solid) in starch model system during reaction at 25°C
and a, 0.25

LH; linoleic acid, LOX; lipoxygenase
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Fig. 3. Absorption spectra of (-carotene in starch-solid
model system
(I and II are absorption spectra after 0 and 2 days reac-
tion respectively in the presence of linoleic acid and
lipoxygenase)
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Fig. 4. Effect of B-carotene concentration on the maxi-
mum rate of loss of B-carotene in the presence of lino-
leic acid and lipoxygenase for 24 hours
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Fig. 5. Effect of linoleic acid and lipoxygenase on the
degradation of o-tocopherol in starch-solid model sys-
tem during reaction at 25°C
LH; linoleic acid, LOX; lipoxygenase, o-TH; a-tocophe-
rol
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Table 1. Degradation of a-tocopherol and its relative"
productions of a-tocopheryl quinone and a-tocopheryl
dimer in starch-solid model system(a, 0.72) during rea-
ction at 25°C

Reaction J—TH(pg/g) a-tocopheryl quinone a-tocopheryl dimer
days [H+LOX LH LH+LOX LH LH+LOX LH
0 1569 1569 ND2 ND 0.8 0.8
1 345 377 60.3 60.0 17.0 42
2 83 110 95.0 83.6 329 9.8
3 12 42 120.5 102.2 433 10.8

Upeak areax107% Znone detected
LH; linoleic acid, LOX; lipoxygenase, a-TH; a-tocopherol
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Fig. 6. HPLC chromatograms of a-tocopherol and o-
tocopheryl quinone from starch-solid model system con-
taining linoleic acid and lipoxygenase

A; initiation of reaction period(0 day), B; after reaction
of(2 days at 25T, a, 0.72)

a-TH; a-tocopherol, a-TQ; a-tocopheryl quinone
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