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Effect of Simulated Acid Rain on Antioxidants and Related Enzymes in Garden Balsam (Lmpatiens
balsamina L.). Hak Yoon Kim*. Faculty of Environmental Studies, Keimyung University, Daegu 704-701, Korea
— To investigate the effects of simulated acid rain (SAR) on growth and biochemical defense responses
of plant, garden balsam (Impatiens balsamina L.) was subjected to four levels of SAR based on pH (5.6,
4.0, 3.0, 2.0) and placed in the growth chambers for 2 weeks. SAR drastically inhibited both height and
dry weight of garden balsam. The content of total carotenoid was tended to decrease, but the level
of malondialdehyde was significantly increased by SAR. As the pH levels decreased from 5.6 to 2.0, the
content of dehydroascorbate and oxidized glutathione of the plant were significantly increased. The
enzyme (superoxide dismutase, ascorbate peroxidase etc.) activities of the plant affected by SAR were
increased as the pH decreased. The results indicate that garden balsam may receive oxidative stresses
by the application of SAR and by which the plant growth can be significantly retarded. A biochemical
protective mechanism might be activated to nullify the oxidative stresses generated through SAR.
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Fig. 1. Effect of simulated acid rain on the growth of garden
balsam.
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Fig. 2. Effects of simulated acid rain on height and dry weight
of garden balsam. Each value is meantSE of 10 plants.
Asterisk O represents significant difference at p<0.05.
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Fig. 3. Effects of simulated acid rain on contents of MDA and
carotenoid of garden balsam. Each value is mean+SE of

6 plants. Asterisk ) represents significant difference at
p<0.05.
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Fig 4. Effects of simulated acid rain on contents of ascorbate
and glutathione in leaves of garden balsam. Each value
is mean+SE of 6 plants. Asterisk ' represents significant
difference at p<0.05. AsA, ascorbic acid; DHA, dehy-
droascorbic acid; GSH, reduced glutathione ; GSSG,
oxidized glutathione.
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Table. 1. Effects of simulated acid rain on activities of superoxide dismutase (SOD), ascorbate peroxidase (APX), dehydroascorbate
reductase (DHAR), monodehydroascotbate reductase (MDHAR), glutathione reductase (GR), guaiacol peroxidase (GP) in
leaves of garden balsam. Each value is the mean of 6 plants. Statistically significant differences between the means are

indicated by ™" (p <0.05).

Simulated acid rain, pH

Enzyme activity

56 4.0 3.0 2.0
SOD, unit em? 12414 14+2.1 30£1.3° 29:19°
APX, umol’min’cm? 0.40+0.03 0.4620.04 0.710.03" 0.73+0.04"
DHAR, umol'min"cm? 0.08:0.01 0.09:0.01 0.15+0.03" 0.1620.03
MDHAR, umol’min”cm? 0.07+0.01 0.08+0.02 0.10+0.03 0.120.03"
GR, umol'min’cm? 0.05+0.01 0.05+0.01 0.06+0.01 0.07+0.01"
GP, umol'min’cm? 0.02+0.01 0.03+0.01 0.080.01" 0.09£0.01"
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