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This study was to elucidate the effect of low dose gamma (y)-ray irradiation on the germination,
seedling growth and antioxidant activity in sunflower seeds. The seed germination was stimulated
in the range of 2.7~8.0% by low dose y-ray irradiation compared with that of the control; however,
the germination of seeds stored for 4 months after irradiated was decreased at all low dose y-ray
irradiation groups. Especially, the germination rate of 32 Gy-irradiated seed group was much lower
than that of the other groups and 8 Gy was the optimal radiation dose for germination at room
temperature. Though there was variation with storage time and temperature, seedling growth
stored at 10°C for 4 months after irradiated was promoted at the 1 Gy y-ray irradiation group
compared to seed stored at 25°C. For the antioxidant activity of y-ray irradiated seeds extract, 4
Gy and 32 Gy groups were significantly increased by 68.83% and 95.44%, respectively, compared

to control at the concentration of 100 Lg/m/.
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Fig. 1. Germination percentage of sunflower seeds irradiated with
different doses of gamma radiation. The bars represent standard error
of the mean of 3 replicates. A, non-stored seed after irradiated; B, the
seed of 4 month storage after irradiated.
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Fig. 2. Changes in the shoot and root length of the sunflower
seedling of 4 months store at 10°C and 25°C after irradiated with
different dose of gamma radiation. Each value is means+S.E. of
three separated experiments (p<0.05, "p<0.001).
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Fig. 3. Changes in the fresh and dry weight of the sunflower
seedling of 4 months store at 10°C and 25°C after irradiated with
different dose of gamma radiation. Each value is means+S.E. of
three separated experiments (*p<0.05, °p<0.001).
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Fig. 4. Antioxidant activity of sunflower seed extract irradiated
with different doses of gamma radiation. The bars represent standard
error of the mean of 3 replicates. A, non-stored seed after irradiated;
B, the seed of 4 month storage after irradiated. BHT (butylated
hydroxytoluene), Vit C (ascorbic acid); control group.
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Table 1. Free radical scavenging activity of sunflower seed extracts
irradiated with different doses of gamma radiation on DPPH
radical scavenging method

ICs, value in (ug/m/)*
Dose (Gy)
0 month 4 months
0 112.04+2.4 112.04+2.4
1 102.65+9.5 118.43£19.2
4 68.83+11.5 77.11+3.1
8 115.25+6.9 104.07+7.9
16 112.35+13.2 135.70+£21.5
32 95.44+1.2 108.39+12.9
Control group
Vit C < 25
BHT 123.04+7.91

*Means (n=3) with different letters are significantly different.
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