KE-ABBREPOANTYF—IVER & € DN ICRE

59 5HF

DEPRESSION
PRODUCTS

OF »n-HEXANAL FORMATION

IN SOY PROTEIN

IR ER c ERCAN GRE A ARBEBI SR

Makoto KITO and Hitoshi TAKAMURA
Research Institute for Food Science, Kyoto University, Uji 611

ABSTRACT

Soybean seeds contain three lipoxygenase isozymes. The functions of these lipoxygenase

isozymes in #-hexanal generation were investigated by using mutant lines which lack two or

three isozymes. In the presence of linoleic acid, the level of #-hexanal produced was highest in

the lipoxygenase-1, -3 double deficient line, followed by the lipoxygenase-2, -3 double deficient,

wild type, and lipoxygenase-1, -2, -3 triple deficient lines in that order, and lowest in the

lipoxygenase-1, -2 double deficient line. This suggests that lipoxygenase-3 itself cannot produce

the »n-hexanal precursor and inhibits the n-hexanal generation through other pathways. Nutr.

Sci. Soy Protein, Jpn. 13, 12-14, 1992.
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Table 1. Lipoxygenase activities of soybean mutant
lines
Lipoxygenase activity
Soybean N 234 nm/min/mg protein
pH6.5 pH 9.5
Wild type 11.90+0.33*  19.40+0.68
L-1, -2, -3 deficient 0.10+0.05 0.33%+0.10
L-2, -3 deficient 1.75%£0.13 18.93+2.28
L-1, -3 deficient 8.38+0.10 0.38+0.03
L-1, -2 deficient 0.53+0.10 0.10+0.03

Mature seeds were stored for measurement of
lipoxygenase activity after storage for 5-7 daysin a
desiccator. Crude seed extracts were prepared by
homogenizing 50 mg tissue in 2.5 mL 50 mM Tris-
HCI buffer, pH 8.0, containing 20 mM CaCl, with a
mortar and pestle at 4C. The homogenate was
centrifuged at 10000 X g for 5 min. The supernatant
was used within 1h. Lipoxygenase activity was
determined by measurement of formation of con-
jugated dienes at 234 mn. The assay was performed
in the presence of 2.5 mM linoleic acid with 100 mM
phosphate buffer (pH 6.5) for L-2 and L-3 activities
or 100 mM borate buffer (pH 9.5) for L-1 activity.
aValues are means+SD (n=3).
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Table 2. n-Hexanal
homogenates lacking lipoxygenase isozymes

generation in soybean

in the absence and presence of linoleic acid

n-Hexanal generation
nmol/mg protein

Soybean
—18 .22 +18:2
Wild type 1.34%0.06° 2.03+0.24
L-1, -2, -3 deficient 0.14+0.09 1.414+0.05
L-2, -3 deficient 0.15+0.01 3.56+0.74
L-1, -3 deficient 1.86+0.35 6.31+0.66
L-1, -2 deficient 0.14+0.03 0.37+0.03
418 : 2, linoleic acid.
®Values are means+SD (n=3).
Resolution of the lipoxygenase isozymes in soybean seeds by SDS-
polyacrylamide gel electrophoresis. Lane 1, cv. Suzuyutaka (Wild
type); lane 2, a line (Ms) lacking all three lipoxygenase isozymes;
lane 3, a line (Kanto No. 101) lacking L-2 and L-3; lane 4, a line
(Kanto No. 102) lacking L-1 and L-3; lane 5, a line (F,) lacking L-1
and L-2. @, a’ and f, subunits of £-conglycinin.
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