Antioxidants activity and free-polyamine levels stimulated by ozone in two rice cultivars
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Objectives
To observe the effects of ozone(Os;) on antioxidative metabolism in rice plants, the activity of

enzymatic antioxidants, such as superoxidase dismutase (SOD), catalase (CAT) and guaiacol-peroxidase
(POD), and polyamine biosynthesis were measured.

Materials and Methods
Seeds of ozone-resistant or -susceptible rice cultivars, Jinpumbyeo and Chucheongbyeo, respectively,

were surface-sterilized with a 2% (w/v) solution of sodium hypochlorite. The germinated plants were
transferred to an environmentally controlled chamber and grown at day/night temperatures of 25/20 C,
70% relative humidity and 300~400 pmol photons m? ! photosynthetically active radiation (PAR;
400-700 nm) in a 12 photoperiod. At panicle formation stage, two rice cultivars with different nitrogen
application were exposed to ozone regime.

Fresh leaves of both cultivars were sampled at 0, 1, 3, 5, 8 and 12 hr after ozone (100+10ppb)
exposure. Leaves were frozen in liquid nitrogen immediately after harvesting and stored at -70TC.
Protein content was measured according to the method of Bradford(1976) with bovine serum albumin as
a standard. Determination of SOD (E.C. 1.15.1.1) activity was performed by the method of Beyer and
Fridovich(1987). Catalase (E.C. 1.11.1.6) activity was determined by monitoring the decomposition of
H;0; (extinction coefficient 39.4 mM cm’) at 240nm following the method of Aebi. Peroxidase (E.C.
1.11.1.7) activity was determined by monitoring the formation of guaiacol dehydrogenation product
(extinction coefficient 6.39mM cm’') at 436nm following the method of Piitter. For free polyamine
determination, benzoyl-PAs was detected on LC-MS with slightly modification of Redmond and Tseng
method(1978).

Results

- Catalase activity in both rice cultivars was momently decreased for initiation time, i.e. within lhr
after ozone fumigation. However, its activity was reactivated 3hr and Shr after fumigation. Thereafter,
the activities of antioxidative enzymes were profoundly reduced. Effects of nitrogen supplement on
catalase activity didn't appear a significant difference.

- Total polyamine synthesis was considerably enhanced in tolerant Chucheongbyeo than in suceptible
Jinpumbyeo. In particular, putrescine(diamine) level was highly influenced by an increase of ozone
exposure and nitrogen application whereas spermidine(triamine) and spermine(tetraamine) was not
changed.

Correspondence author : suyounl0l4@hotmail.com, TEL : 031-290-0260 (¥2E g EYY})

-218-



30

g a) Jinpumbyeo N-1 b) Chucheongbyeo
T 254 —0— N-2
a
—'U)
_‘E 20 4
£
E
2 154
2
z
Z 10
133
©
D
8 5
S
8
0
0 1 3 5 8 12 0 1 3 5 8 12
Ozone fumigation (100ppb) time (hr) Ozone fumigation (100ppb) time (hr)

Fig. 1. Catalase activity in rice leaves after ozone exposure at panicle formation stage. The error bars

represent standard errors (n=3).
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Fig. 2. Effect of ozone on polyamine levels in two rice cultivars with different N application. Each
symbo! indicates Jinpum-N-1(@), Jinpum-N-2(Q), Chucheong-N-1(¥) and Chucheong-N -2(v),
respectively. The error bars represent standard errors (n=3).
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