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ABSTRACT

The process of development of #-hexanal from soybean homogenate was investigated by
using Glycine max var. Suzuyutaka(wild type) and the following lipoxygenase(L) deficient
mutant seeds(L null); L-1 null, L-2 null, L-3 null, and L-1, -3 null. #-Hexanal was determined
during the incubation of the homogenates of these seeds at 25C. The level of n-hexanal was the
lowest in the L-2 null homogenate and the highest in the L-1, -3 null homogenate. After the
addition of linoleic acid to the homogenates, the level of #-hexanal increased remarkably in the
homogenates from the seeds except for L-2 null. »-Hexanal was scarcely generated in the L-2
null homogenate. These results suggest that L-2 isozyme is responsible for #-hexanal formation
by using free linoleic acid as the substrate. When the soybean extract prepared from these
seeds was incubated at 70°C, n-hexanal formation was the lowest in the L-2 null soybean
extract. Nutr. Sci. Soy Protein, Jpn. 7, 9-13, 1986.
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Fig. 1.

Changes in #n-hexanal formation during incuba-

tion at 25°C : (A) Suzuyutaka, (B) L-1 null, (C)
L-2 null, (D) L-3 null, (E) L-1, -3 null.
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Table 1. Effect of exogenous linoleic acid on #-hexanal formation®

% -Hexanal, nmol/mg protein

Time after
linoleic acid L-1 L-2 L-3 L-1,-3
addition Suzuyutaka null null null null
5 1.3 1.4 0.12 3.0 5.5
20 1.2 1.9 0.17 3.4 4.8
(0.30) .27 €0.10) €0.35) (0.52)

2Soybean homogenate(0.8 mL) was incubated at 25°C for 10 min, and then linoleic acid solution(20xL)was added
Linoleic acid(0.2%) solution containing 0.2% Tween 20 and 0.05 M phosphate buffer, pH 7.0, was used. The
concentration of linoleic acid in the mixture was 128 M. The mixture was further incubated at 25°C for 20 min. The
values in parentheses indicate those without addition of linoleic acid.

Table 2. Lipid composition of soybean cultivars lacking lipoxygenase isozymes

Lipid class(wt %)

TG PL DG FA
Suzuyutaka 94.4 4.5 0.9 0.2
L-1 null 96.0 3.1 0.6 0.3
L-2 null 94.5 4.6 0.8 0.1
L-3 null 96.4 2.7 0.6 0.3
L-1,-3 null 93.3 6.0 0.6 0.1

oTG, triacylglycerol; PL, phospholipid; DG, diacylglycerol; FA, free fatty acid.

Table 3. Fatty acid composition of lipid classes from soybean cultivars lahking lipoxygenase isozymes

Percent
16:0 18:0 181 18:2 18:3
Triacylglycerol fraction
Suzuyutaka 12.6 3.4 22.5 51.9 10.2
L-1 null 10.8 3.9 20.0 55.8 9.5
L-2 null 11.5 4.6 29.3 46.3 8.3
L-3 null 10.7 3.4 20.0 55.7 10.7
L-1,-3 null 13.4 3.2 17.5 54.0 11.8
Phospholipid fraction
Suzuyutaka 17.3 2.7 5.2 65.0 9.8
L-1 null 17.1 3.2 7.5 61.4 10.8
L-2 null 18.0 3.9 6.3 61.2 10.8
L-3 null 18.4 3.3 7.2 62.6 8.5
L-1,-3 null 17.0 2.9 5.2 64.0 10.9
Diacylglycerol fraction
Suzuyutaka 13.6 3.8 25.6 48.2 8.2
L-1 null 13.4 4.8 34.2 40.2 7.3
L-2 null 13.2 4.1 29.7 46.7 6.3
L-3 null 12.1 3.0 20.0 56.7 8.2
L-1,-3 null 13.9 3.0 12.4 58.6 12.1
Free fatty acid fraction
Suzuyutaka 19.0 7.2 29.5 3.1 10.2
L-1 null 19.8 7.7 33.0 31.4 8.1
L-2 null 18.7 6.8 41.7 27.1 5.7
L-3 null 17.8 5.6 22.8 43.2 10.6
L-1,-3 null 24.7 5.2 12.3 45.8 12.0
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Fig. 2.

Changes in lipoxygenase activities during incubation at 70°C : (A) Suzuyutaka, (B) L-1 null,

(C) L-2 null, (D) L-3 null. (O-O) L-1 activity at pH 9.0, linoleic acid as the substrate ; (@-@)
L-2, -3 activity at pH 7.0, linoleic acid as the substrate; (A-A) L-2, -3 activity at pH 7.0,

methyl linoleate as the substrate.
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Fig. 3. Changes in #-hexanal formation during incubation at 70°C : (A-A) Suzuyutaka, (@-@) L-1

null, (A-A) L-2 null, (O-O) L-3 null.
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