B A BB EE (Apric. Res. Bull Kyungpook Natl. Univ.) 16(1998. 12) 24~30.

ABUHAM kpArER|AC (KB fiBs{LEERS| JEME B1L

£RM - ZHET - A B

B AEE MACEAR, N AERR: R

Changes of antioxidant enzyme activities subjected to
water stress 1n soybean leaves

Tae-Sung KIM - Sang-Jae KANG * - Woo-Churt PARK

Dept of Agricilturad Chemistry, Kyungpook Nat'l Univ., Taegu, 702-701
* Dept of Horticulture Sangju Nat'l Univ., Sangju, 742-711

Abstract

This experiment was carried out to ehlucidate and study about plant defense mechanism
subjected to water stress{drought, flooding). We measured water content, total scluble protein
content as stress marker and supercxide dismutase{(SOD), catalase (CAT) as antioxidant
enzymes subjected to water stress(drought, flooding) and recovery in soybean leaves. The
results obtained were as follows;

Two soybean lines(keonolkong, euhakonglleaves exposed to water stress (drought,
flooding) showed premature senescence as evidence by the decrease in water content, and
total soluble protein content, but those of soybean leaves subjected to water stress
recovery for 3 days were recovered. Visual damage was much worse at drought stress
than flooding stress and was worse keunolkong than enhakong. The activity of superoxide
dismutase, catalase subjected to water stress(drought, flooding)was on the decrease, but
degree of decrease was different from a sort of soybean lines, drought and flooding

stress.
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Fig. 1. Relative water content subjected
to water stress {drought : A: flooding: B)
in keonolkong(®) and eunhakong(l}
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Fig. 2. Relative soluble protein content
subjected to water stress (drought : A:
flooding: B) in keonclkong{®) and
eunhakong(M)
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Fig. 3. Relative activity of superoxide
dismutase subjected to water stress
(drought : A; flooding: B) in keonolkong
(®) and eunhakong(l}
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Fig. 4. Relative activity of catalase
subjected to water stress (drought : A
flooding: B) in keonolkong(@) and
eunhakong{l)
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Catalase(CAT) B#FEHEM:2 drought 3Ry
HWiEe] vsl Z&8FE& 309% Bldgx
2EF 568 % WA R E vEIgien
flooding BEFERF = E-&F o] 46.7% WA st
23130l 375 % wAE UEA S oS
2Ed 20 Ok BT HEEE HRE U
Uit 21 6), o9k 2§ SOD, CAT &%
o] BN E 2 Eel B EAS [EiER
T ohA] EERiEte] [EEE =T o2 @
R koeEY BAHSE WES
#3= 233 B¥e] ¢l AoE AgdAnh

= ¥

Koy e 20 23 s e i)
B superoxide dismutase®} catalase?] &

Relative
activity (%)

control drought

Relative
activity(%)

control {looding recovery

Fig. 6. Relative activity of catalase
subjected to water stress recovery
{drought : A; flooding: B) in

keonclkong(Ml) and eunhakong(E2)

,29#



YR BMEE AT BRE e A

Kar 2EdA(drought, flooding) R
223 &3 EF Ko B Tk &
BB GE° mAsted KA ZE el
Aok WM B drought BRBEERTY
flooding s3] edl) 2A Vel 2&F 0
28t a =2A Jebdel superoxide
dismutase?] #Eft2 droughtR¥EE: 2H #el
SHF FE Bolth} FRE thA] Hilsl
T H=E B2 flooding EERFE FRERIR
o o} @ik HAstdn 2880 BAEET
ol 2A Jebdth catalase] kS droughti
HiFE BAshs el ey flooding BRI
2EA EZWE BALE YEE $ —Esl
ey e 29k ko2Eds BE
% 3Rk EHEME FU& W T BEd &
He WA BE=EUAG

2% XM

1. Aebi, H (1984) Catalase in vitro. Methods
in Enzymol, 105 121126

2. Alscher, R. G, J. L. Hess(1993) Antio-
xidants in higher plants. CRC Press,
Boca, Raton FL. pp. 136~174

3. Asada, K.(1984) Chloroplast : formation
of active oxygen and its scavenging.
Methods in Enzymol,. 105: 422--429

4, Bradford, M. M.(1976) A rapid and

10.

_.30_

sensitive method for the quantitation of
microgram quantities of protein using
the principles of protein dye~binding.
Anal. Biochem., 72: 248254

. Gardner, P. R and I Fridivich(1991)

Superoxide sensitivity of Escherichia
coli. 6—phosphogluconate dehydratase, J,
Biol. Chem., 266 14781483

. Hewitt, N.,, G. Kok and R. Fall{1990)

Hydroperoxide in plants exposed to
ozone mediates air pollution damage to
alkene emitters. nature 344: 56~58

. Imlay, J. A and S. Linn{1986) DNA

damage and oxygen radical toxicity.
Science, 2400 1302~1309

. McCord, J. M. and I Fridovich(1969)

Superoxide dismutase, An Enzymic function
for erythrocupreinthemocuprein). J. Biol,
Chem., 244: 6049~6055

., Price, A. and A. Hendrv(1991) Iron-

catalysed oxygen radical formation and
its possible contribution to drought damage
in nine native gresses and three cereals.
Plant Cell Environ., 14: 477484
Yolanda G., I. O. Inaki, R. E. Pedro and
B. Manuel(1995) Antioxidant defenses
against activated oxygen in pea nodules
subjected to water stresses. Plant Physiol.,
103 :753~759



