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Table 1. Relative content of ascorbate and reduced glutathione subjected to water stress in soybean leaves

Relative ascorbate content (%)

Relative reduced glutathione content(%)

Cultivar DAT"
control drought flooding control drought flooding
keonol kong 0 100 100 100 100 100 100
2 100 95.6 912 100 91.0 .65.0
4 100 822 60.0 100 66.7 49.6
5 100 43.0 61.3 100 252 50.4
10 100 - 82.0 100 53.6
eunha kong 0 100 100 100 100 100 100
2 100 94.6 87.8 100 70.0 60.0
4 100 77.9 792 100 55.5 45.5
5 100 38.0 85.9 100 26.7 50.8
10 100 - 87.0 100 - 66.9
* Days after treatment.
Glutathione reductase(EC 1.6.4.2)% 50 mM 1Akl (pH SHALSH| EHEFH S
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Fig. 1. Relative activity of ascorbate peroxidase subjected to water
stress of drought(A) and flooding(B). @ — @ : keonolkong ; ll—
:eunhakong. Ascorbate peroxidase activities were determined by the
oxidation of ascorbate(ltmol oxidized ascorbate/mg protein/min).
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Fig. 2. Relative activity of glutathione reductase subjected to water
stress of drought(A) and flooding(B). @ —@ :keonolkong;ll—H
:eunhakong. Glutathione reductase activities were deter mined by the
oxidation of NADPH(ltmol NADPH/mg protein/min).
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Fig. 3. Relative activity of dehydroascorbate reductase subjected to
water stress of drought(A) and flooding(B). @—@ :keonol-
kong ; I— M :eunhakong. Dehydroascorbate reductase activities were

determined by the formation of ascorbate(imol ascorbate/mg protein/
min).
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Fig. 4. Relative activity of monodehydroascorbate reductase sub-
jected to water stress of drought(A) and flooding(B). @—@
: keonolkong ; Hl-—M : eunhakong. Monodehydroascorbate reductase

activities were determined by the oxidation of NADH(Umol NADH/
mg protein/min).
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Changes in Antioxidant and Antioxidant Enzymes Activities of Soybean Leaves Subjected to Water Stress
Tae-Sung Kim*, Sang-Jac Kang' and Woo-Churl Park(Department of Agricultural Chemistry, Kyungpook

National University, Taegu, 702-701, Korea; 'Department of Horticulture, Sangju National University, Sangju,
742-711, Korea)

Abstract : This experiment was carried out to elucidate and investigate the changes in the content of
antioxidants and the activities of antioxidant enzymes in the leaves of soybean subjected to water stresses. The
results obtained were as follows; Leaves of soybeans subjected to water stresses have showed the differences in
the activities of the antioxidant enzymes. In eunhakong, the activity of APOX was increased within a few days,
but that of GR was decreased, whereas the activities of APOX and GR were gradually decreased in eunhakong.
The activity of MDHAR of the leaves of eunhakong subjected to drought stress was gradually increased within
4days, whereas that of flooding was increased within 2days. We are supposed that the activities of APOX and
MDHAR are coupled to maintain ascorbate concentration. In eunhakong, the relative activity of DHAR
subjected to flooding was higher than that of drought. These results imply that DHAR is the only enzyme
participating in the regeneration of ascorbate when the activity of MDHAR was limited by the deficiency of
NADPH. The contents of ascorbate and reduced glutathione subjected to drought stress decreased continually,
whereas those subjected to flooding stress recovered after five days of treatment.

Key words : water stress, antioxidants enzymes, antioxidants, ascorbic acid, reduced glutathione
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