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ABSTRACT

Hexanal is the key compound for beany flavor in soybean products. This volatile aldehyde is
formed from linoleic acid via hydroperoxide by the actions of lipoxygenase and hydroperoxide
lyase. Soybean seeds contain three lipoxygenase isozymes (L-1, L-2 and L-3). A mutant which
lacks all three isozymes was recently developed. However, this mutant still produces hexanal.
In this study, the mechanism of the hexanal formation in the mutant soybean seeds was
investigated. First, soybean seeds were separated to soluble and membrane fractions by
ultracentrifugation. Then, linoleic acid or its 13-hydroperoxide was incubated with these
fractions, and the formation of 13-hydroperoxide and hexanal was determined. Both soluble
and membrane fractions of normal soybean seed converted linoleic acid to its 13-hydroperoxide
and hexanal, and converted 13-hydroperoxide to hexanal. In mutant soybean seed, only soluble
fraction produced linoleic acid 13-hydroperoxide and hexanal. Membrane fraction of mutant
soybean seed did not form 13-hydroperoxide and hexanal, while the activity converting 13-
hydroperoxide to hexanal was high. These results suggest that a new lipoxygenase isozyme
exists in the soluble fraction of the mutant soybean seed lacking L-1, L-2 and L-3. Rep. Soy
Protein Res. Com., Jpn. 17, 29-32, 1996.
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Fig. 1. Conversion of linoleic acid to its 13-hydroper-
oxide in soluble and membrane fractions pre-
pared from normal and mutant soybean seeds.
@ : soluble, normal A : membrane, normal

O : soluble, mutant A : membrane, mutant
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Table 1. Hexanal formation from linoleic acid
13-hydroperoxide in soluble and membrane
fractions prepared from normal and
mutant soybean seeds

Hexanal formation

Soybean Fraction (nmol/mg protein)
Soluble 4.3
Normal
Membrane 12.9
Soluble 13.7
Mutant
Membrane 96.8
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Fig. 2. Hexanal formation from linoleic acid in sol-
uble and membrane fractions prepared from
normal and mutant soybean seeds.

@ : soluble, normal A : membrane, normal

O : soluble, mutant A : membrane, mutant
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