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Change of Lipoxygenase Activity during Soybean Growth

Yong Ho Kim* - Seok Dong Kim* and Eun Hi Hong*

ABSTRACT : Lipoxygenase is involved in the formation of certain undesirable flavors of soybean
products. Three isozymes(L-1, L-2 and L-3) of lipoxygenase have been identified in soybean seeds,
and the three types of mutants lacking L-1, L.-2 and L-3, respectively, were detected in the 1980’s.
In this paper, lipoxygenase activity was measured to investigate the response of lipoxygenase in
organs and tissues during soybean development. There was no tendency according to genotypes
between lipoxygenase lacking mutants and normal soybeans in lipoxygenase activity of leaf at V3
and Vs stage. Likewise, pod wall lipoxygenase was no difference among genotypes tested at Rs
stage. Seed coat lipoxygenase activity was similar among the lipoxygenase lacking mutants, while
normal soybean was lower as compared with that of the lipoxygenase lacking mutants. Embryo
and cotyledon lipoxygenase activity in the lipoxygenase lacking mutants was much lower than
that of normal soybean, also there was large difference among lipoxygenase lacking mutants.
Thus, the lipoxygenase null mutant showed very weak value although the lacking L-3 mutant had
a large effect on developing embryo lipoxygenase activity. It was suggested that soybean
lipoxygenase isozymes expressed in embryo may be different from those expressed in the pod wall
and leaf tissues.
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Table 1. Lipoxygenase activity in the leaf
extracts of soybeans at Vi and Vs
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Table 2. Lipoxygenase activity in the pod wall
and seed extracts of soybeans at Rs

stage and Rs stage
Lipoxygenase activity Lipoxygenase activity
(AAzym min "' 100mg™ fresh wt.) Genotypes R stage Rs stage
Genotypes V3 stage Vs stage Pod wall'  Seed? Seed®
pH68" pH68  pH6SY

Mallikong (L-1-2-3) 0.92+0.12 0.58+0.01 1.28+0.0

Lacking L-1 1.58+0.23 0.25+0.02 4.32+0.72
Lacking L-3 1.47+0.21 0.60+0.01 3.00+0.28
Lacking L-1-2 1.22+0.27 0.75+0.0 1.95+0.11
Lacking L-1-3 1.15+£0.04 0.42+0.02 2.57+0.57
Lacking L-2-3 1.39£0.12 0.55%0.02 3.35+0.18
Lacking L-1-2-3 1.56+0.14 0.92+0.02 1.28+0.15

1) towards linoleic acid
2) towards arachidonic acid

Mallikong (L-1-2-3) 3.80+0.81 0.92+0.09 1.57+0.08

Lacking L-1 0.85+0.05 0.33+0.07 ns”
Lacking L-3 2.40x£0.67 0.774£0.11 1.00£0.08
Lacking L.-1-2 1.05£0.03 0.25+0.01 ns
Lacking L-2-3 1.68+0.12 0.04%0.01 0.074£0.0
Lacking L-1-2-3 7.07£0.95 0.03+0.0 0.02+0.0
1) AAzsinmmin ! 100mg™! fresh wt,

2) ” mg™! fresh wt.

3) - mg™! meal

4) not studied
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Table 3. Lipoxygenase activity in seed coat,
embryo and cotyledon extracts of
soybeans at Rs stage

Lipoxygenase activity

Genotypes (AAznm min -! mg meal™!)

Seed coat * Embryo Cotyledon

Hwangkeumkong 0.85+0.03 1.67+0.09 2.05+0.28
(L-1-2-3)

Lacking L-3 0.23£0.02 1.76+0.11 0.97+0.02
Lacking L-1-2 1.13£0.01 0.46+0.01 0.90%0.01
Lacking L-1-3  0.12+0.0 1.49%0.17 0.62+0.05
Lacking L-2-3  0.14£0.0 0.89+0.09 0.04+0.0

Lacking L-1-2-3 0.15+0.0 0.03+£0.0 0.02+0.0
* Seed coat valuse have been multiplied by 10.
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