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Ozone-induced Alterations in the Activities of Enzymes in Soybean Leaves

Sang-Jae Kang, Woo-Churl Park” and Bok-Jin Kim”(Dept. of Horticulture, Sangju Nat'l University, Sangiu, 742-711,
"Dept. of Agri. Chem, Kyungpook National University, Taegu, 702-701, “Dept. of Agronomy, Youngnam University,

Kyungsan, 712-749)

ABSTRACT : This experiment was carried out to investigate the changes of antioxidant enzymes activities in soybean leaves,
exposed to 0.2ppm of ozone. We have investigated whether Eunhakong and Samnamkong may scavenge ozone induced
activated oxygen species by invoking antioxidant enzymes such as ascorbate peroxidase(APOX), glutathione reductase(GR),
monodehydroascorbate reductase(MDHAR), dehydroascorbate reductase(DHAR). Ozone exposure preferentially increased
APOX, GR and MDHAR activities, whereas that of DHAR only decreased slowly. When soybean plarts were fumigated with
0.2ppm of ozone, the levels of ascorbate and reduced glutathione decreased within a few hours. In eunhakong, which has
slightly a strong tolerance to ozone, was found to have higher antioxidants levels than samnamkong. However, there was nc
remarkable difference two cultivars in the activities of enzymes which protect plant against active oxygen species.
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Fig. 1 Ascorbate content of eunhakong(A ) and samnamkong(B) exposed to ozone of 0.2ppm for Shrs. Ozone exposure was initiated when plants were

30d old. O-0 . control;e—:0.2ppm O,
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Fig 2 Ascorbate peroxidase activity of eunhakong(A) and samnamkong(B) exposed to ozone of 0.2ppm for Shrs. Ozone exposure was initiated when
plants were 30d old. 0O : control; e-e:0.2ppm O,
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Fig. 3 Ascorbate peroxidase patterns exposed to ozone treated
eunthakong leaves. 1;control ; 2: exposed to 0.2ppm of ozone
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Fig 4 Monodehydroascorbate reductase activity of eunhakong(A) and samnamkong(B) exposed to ozone of 0.2ppm for Shrs. Ozone exposure was

initiated when plants were 30d old. ©—C : control; e-e:0.2ppm O,
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Fig S Dehydroascorbate reductase activity of eunhakong(A) and samnamkong(B) exposed to ozone of 0.2ppm for Shrs. Ozone exposure was initiated

when plants were 30d old. 00 : control; ®-:0.2ppm O,
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Fig. 6 Reduced Glutathione content of eunhakong(A) and samnamkong(B) exposed to ozone of 0.2ppm for Shrs. Ozone exposure was initiated when
plants were 30d old. OO : control; e—:0.2ppm O,
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Fig. 7 Glutathione reductase activity of eunhakong(A) and samnamkong(B) exposed to ozone of 0.2ppm for Shrs. Ozone exposure was initiated when

plants were 30d old. 3-O : control; e—e:0.2ppm O,



gFelM e EAge g Wb Ase 4% Ut 264

2 %

&9 Ao o7 AEAY Pt AA AL #
odate FAsEAY AT HIE XAG Ade dd
2t

KT HBAEWES olxIFHAL 23133 HdF
T3 &Y BHRMo ZAAFE A3 R ste @l
2 Hgeon Bk ST FEMLe S3HFAA
E AY 77 ey A Ase 2EHY 14T
L EE ASE #Einsk it Ascorbate peroxidased]
BHEs 233dMe REAY MHTH MA3 Bt
' AL 2o AEFY ASe AR 4AE ol
224874 F7H3e e Rk Glutathione reductaseff
HEE E e 22AT NDAAE AA 3 Bipattist
2 Ll &#EA Bmste Emrolon, 44FE &
Ryt F93tA 4ot Dehydroascorbate reductased]
BHEEe T OAE T3 2LEAIYAN HEERD fFito] ¥
A vertos Az 3x7 Lk Eiel 24 BA R
o

Monodehydrosascorbate reductase ™ 5 R 3 HIz7]
RH EHRMIE SRS Jdebgth AdFe Asde 2
A7 BEA ST BWE ROty —EdA #FEHe
S e Atk 238F 2] Ascorbate peroxidase [E]fi&#H
o JeEste 02ppme) 29 EEA S/ 4 W=
b 398%T Rf 01899 M=st A2 FAHULH
Rf 0.38¢] W=7} s 04891X)0) €4 W=7t FEHA
et

' o

o}

nl

DR H

1. Tanaka, K., Y. Suda, N. Kondo and K. Sugahara(1985) O, tolerance
and the Ascorbate-dependent H,0, decomposing system in
chloroplast. Plant Cell Physiol., 26: 425 ~1431

2. Grimes, H.D., Perkins LK. and Boss W.F.(1983) Ozone degrades
into hydroxyl radical under physiological conditions. A spin
trapping study. Plant Physiol., 72:1016 ~1020

3. Kanofsky J.R. and Sima P(1991). Singlet oxygen production from

the reactios of ozone with biological molecules. J. Biol. Chem.,
266:9039~9042

4.Bowler C., Van Montagu M. and Inze D(1992). Superoxide
dismutase and stress tolerance. Annu. Rev. Plant Physiol., 43: 83~
116

5. Alscher R.G. and Hess J.L., eds(1993). Antioxidants in higher
plants, CRC Press, Boca Raton, FL.

6.Rao, M.V, G. Paliyath and D. P. Ormrod(1996). Ultraviolet B and
ozone induced biochemical changes antioxidant enzymes of
Arabidopsis thaliana. Plant Physiol., 110: 125 ~ 136

7. Asada, K(1984). Chioroplast : formation of active oxygen and its
scavenging. Methods in Enzymol,. 105 :422~429

8. Dalton D. A. L. Langeberg, and N.C. Treneman(1993). Correlations
between the ascorbate-glutathione pathway and effectiveness in
legume root nodules. Physiol. Plant 87 : 365 ~370

9. Nakano Y. and K. Asada(1981). Hydrogen peroxide is scavengec. by
ascorbate specific peroxidase in spinach chloroplast. Plant Cell
Physiol., 22 : 867 ~ 880

10. Bradford, M. M(1976). A rapid and sensitive method for the
quantitation of microgram quantities of protein using the principles
of protein dye-binding. Anal. Biochem., 72 : 248 ~254

11. Law, M. Y., S. A. Charles and B. Halliwell(1983). Glutathione and
ascorbic acid in spinach chloroplasts. Biochem. J. 210 : 899~903

12. Asada, K(1992). Ascorbate peroxidase - a hydrogen peroxide
scavenging enzyme in plants. Physiol. Plant 85: 235 ~241

13. 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

14. Edward, E. A., S. Rawsthorne and P. M. Mullineaux(1990).
Subeellular distribution of multiple forms of glutathione reduciase
in leaves of pea(Pisum sativum L.} Planta 180: 278 ~284

15. Foyer, C. and B. Halliwell(1976) The presence of glutathione and
glutathione reductase in chloroplast : a proposed role in ascorbate
metabolism. Planta 133 : 21 ~ 25

16. Knuert, K. J. and A.D. Dodge(1984). Herbicide induced radical
damage and antioxidant systems, In Target sites of herbicide action,
Boger, P.H. Sandmann, H. eds. CRC press, Boca Raton Fla., USA



