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Studies on the Effects of Ozone Gas in Paddy Rice

3. Biochemical effects of ozone gas on rice plant
Bok Young Kim*, Jae Kyu Cho*, and Suk Hee Lee**

Abstract

Biochemical and histological effects of ozone gas (0.3 ppm) on rice plant were discussed.
After ozone expoure, damage symptom, percentages of destroyed leaves, activities of peroxidase
and polyphenoloxidase, and the contents of flavonoid, protein and sugar were examined on two
rice varieties (Seokwangbyeo, Jinjubyeo), on tillering stage, and at different exposure time (0,

1, 3, 5 hr).
The result were as followed.

A A

The ozone-injured cell adjoining stomata become pigmented red-brown.

The percentage of injured leaves in Jinjubyeo was higher than that in Seokwangbyeo.
The activities of peroxidase and polyphencloxidase increased on ozone-injured leaves.
The peroxidase activity increased with time in Jinjubyeo compared to Seckwangbyeo.
Peroxidase isozyme spectrum was altered after ozone exposure.

6. The content of flavonoid and reducing sugar in the rice leaves was increased, but the

contents of protein was reduced.
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Photo. 1. Typical symptoms of ozone
Toxicity on rice leaf

Photo. 2. Photomicrograph of ozone induced flecks

on rice leaf, showing the red-brown

pigment adjoining of Stomata
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Table 1. Degree of injury caused by ozone exposure
to foliage of rice 3 days after exposure.

(unit: %)
Fumigation time (hours)
Varieties
0 1 3 5
Seokwangbyeo — 4.0 8 12
Jinjubyeo — 12 19 33
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Table 2. The activities of peroxidase and polyphenoloxidase in rice leaves 1 day after ozone fumigation.

Fumigation time (hours)

Enzyme Varieties
0 1 3 5
Peroxidase* Seokwangbyeo 1.06 2.63 2.81 2.75
Jinjubyeo 1.07 2.01 2.80 3.27
Polyphenol oxidase** Seokwangbyeo 0. 389 0. 653 0. 647 0.838
Jinjubyeo 0.427 0.634 0.641 0. 980
+4 0.D/mg protein/30 sec
+H4 0.D/mg protein/min
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Fig. 1. Periodic change of peroxidase activity in rice leaves after ozone fumigation
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Fig. 2. Electrophoretic patterns of peroxidase

3 days after ozone fumigation
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Table 3. Flavonoid contents in rice leaves 2 days
after ozone fumigation

(unit: mg/g F.W. rutin equivalent)

Fumigaton time (hours)

Varieties
0 1 3 5
Seokwanghyeo 2.62 2.91 3.28 3.41
Jinjubyeo 2.75 2.98 3.00 2.93
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Table 4. Protein contents in rice leaves at the 3 days after ozone fumigation

(unit: mg/g D.W.)

Fumigation time (hours)

Extraction solution Varieties
0 1 3 5
Distilled water Seokwangbyeo 36.0 35.4 22.8 19.1
Jinjubyeo 48.5 40.4 30.6 25.8
109% NaCl Seokwangbyeo 48.5 38.1 32.9 21.1
Jinjubyeo 55.7 43.3 36.5 4.1
70% EtOH Seokwangbyeo 2.2 1.9 3.1 1.1
Jinjubyeo 1.9 3.3 4.5 7.8
0.05N NaOH Seokwangbyeo 111.0 98.6 85.7 84.6
Jinjubyeo 113.1 102.9 92.7 86.3
Buffer Seokwangbyeo 41.3 36.0 28.6 21.7
(Tris. HC1 Buffer pH 7.4) Jinjubyeo 38.6 28.0 21.8 16.9
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Table 5. Sugar contents in rice leaves at the 3 days after ozone fumigation

(unit: mg/g. D.W.)

Fumigation time (hours)

Varieties
Sugar 0 1 3 5
Reducing sugar Seokwangbyeo 10. 30 13.74 9.73 10. 20
Jinjubyeo 9.82 16. 66 17.72 16. 95
Non reducing sugar Seokwangbyeo 9.65 12. 50 14.61 11.54
Jinjubyeo 8.18 4,64 12.50 9,93
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