J. Fd Hyg. Safety 16(1), 76-81 (2001)

ZoRd

U -

ZALE Bie} B0l ZX[2

2[5 &ol5Y vl

yze - gns’
SRR 217

AEZIA Y

Germination Properties of Rice and Glutinous Rice
Exposed to Gamma Irradiation

Kyeong-Nam Oh, Kyeung-Eun Kim and Jae-Seung Yang’
Detection Lab. of fradiated Food Korea Atomic Energy Research instifute, Tasjon 305-353 Korea

ABSTRACT - The germination test was used o detect biological changes in irradiated rice and glitenous rice at
low doses. Grains were frradiated at below 0.5 kGy, husked and placed on distilled water moistend filter paper in
a covered petri-dish. A germination test of 20 grains was carried out at room temperature for 5 days. The shoots and
roots of non-irradiated rices grew well in comparison with those of irradiated rices above 0.3 kGy. The roots of rices
were more sensitive to irradiation than the shoots, and the growth of roots was significantly decreased with the
increasing doses. In glutinous rices, the growth of shoots and roots was retarded by irradiation at 0.2 kGy or more
after 3rd days. We concluded that if the shoot or root length is 10 mm or longer within 5 day, the rices and glutinous

rices are identified as non-irradiated.
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Fig. 1. Effect of y-irradiation on growth curve of rices
without husks.
a: shoot, b: root
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Table 1. Shoot length’ of rice irradiated at various deses.

(unit : mm)
o Germination period (day)
Irradiation dose (kGy)
1 2 3 4 5
0 *0.150 + 0.075 A1.2331 0271 23217+ 0305 26.683 £ 0.640° #10.817 + 1.024"
0.1 20.067 + 0.046° AB0.933 +0.212% A2483 + 0.298° B4350+0.517 870171 0.874°
0.2 £0.033 + 0.033° ABO.633 +£0.154°  #2.500 £ 0.2608™ B4.417 £ 0.485° 57,033 + 1.208
0.3 £0.000 % 0.000° B0.383 + 0.892° A2.000 +0.237° 82,950 + 0.309% €3.767 + 0.428°
0.4 £0.000 % 0.000° 50.433 £ 0.099" 21.900 + 0.249" 2200+ 0.274° ©2.683 +0.306"
0.5 40.000 + 0.000° AB0.767 £ 0.133° 22350+ 0.251° BC2.933 + 0.266° €3.083 + 0.279°
"Mean value and standard error of shoot length.
*d Means with different superscripts in the same row differ significantly (p<0.05).
A Means with different superscripts in the same column differ significantly (p<0.05).
Table 2. Root length’ of rice irradiated at various doses.
(unit : mm)
. Germination period (day)
Irradiation dose (kGy)
1 2 3 4 5
0 £0.083 + 0.049° AB1783+0.291° 45433 + 0.996 26,983 + 1.141° 48.633 + 1.363"
0.1 20.117 £ 0.048° A1.967 + 0.289* 484933 +0.687°  4%5550+0.729"  *B6.200 + 0.748°
0.2 20.033 + 0.023 51317+ 0.245° B3.466 + 1.231° 83967+ 0.587°  BC4.450 + 0.662°
0.3 20.000+£0.000°  P€1017+0.149°  B2117+0336° 236740369  <P2.600 + 0.387°
0.4 20.000 + 0.000° €0.767 £ 0.155® “1.31710.280° P136710.272° 01,600 + 0.299"
0.5 20.000 + 0.000" €0.755 £ 0.140° ©1.167+0.763° 123340230 P1.383+0.219°

"Mean value and standard error of root length.
““Means with different superscripts in the same row differ significantly (p<0.05).
APMeans with different superscripts in the same column differ significantly (p<0.05).
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Fig. 2. Comparison of the daily growth extent of rices
depending on irradiation dose.
a : shoot, b : root
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Fig. 3. Effect of y-irradiation on growth curve of glutinous
rices without husks.
a: shoot, b: root
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Table 3. Shoot length” of glutinous rice irradiated at various doses.

Daily growth extent {(mm)

Daily growth extent (mm)

Germination days

Fig. 4. Comparison of the daily growth extent of glutinous
rices depending on irradiation dose.
a: shoot, b: root
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(unit : mm)

Germination period (day)

Irradiation dose (kGy)
| 2 3 4 5

0 20.033 + 0.023" 0.5167 +0.144° 22,350 % 0.320° 26.867 + 1.012° *0.267 £ 1.120¢
0.1 20.033 £ 0.023° 20.850 + 0.178" A2.733 £ 0.369" 57331 0,728 ABg 350 + 1.053¢
0.2 A0.000 % 0.000° 20.733 + 0.184" 21,900 + 0.299 53,700 + 0.553 FC5.350 £0.795
0.3 20.017 £0.017 20.667 + 0.146° 22383+ 0.295 503,400 + 0.389™ ©4.050 £ 0.503¢
0.4 20.000 £ 0.000° *0.500 £ 0.110° 42.000 £ 0.260° 2917+ 0.360° Y4217 £ 0.546°
0.5 20.000 £ 0.000° 20.667 + 0.123° 72233 +0.246" €2.900 + 0.288"™ £3.267+0.299°

"Mean value and standard error of shoot length.

““Means with different superscripts in the same row differ significantly (p<0.05).
*“Means with different superscripts in the same column differ significantly (p<0.05).
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Table. 4. Root length” of glutinous rice irradiated at various doses

(unit : mm)
Irradiation dose (KGy) Germination period (day)
1 2 3 4 5

0 A0.100 £ 0.039° 617+ 1.282° 26.367 £ 0.833° 29233+ 1.121° A10.767 £ 1.257°
0.1 20.100 £ 0.046° By 367+ 0.350° 45,983 +0.788° 27383 £ 0.966" 28.183 + 1.051°
0.2 20.017 £0.017° AB| 317+ 0.235* 83.533+0.539" 4483 + 0.624° B4.683 + 0.634"
03 20,017 0.017* AB1 733 + 0.285% 53,400 £ 0.425% B4.05+ 0475 B4.5540.523¢
0.4 20.000 £ 0.000° B1.133 £ 0.202% 52,867 + 0.369% 3,367 £ 0.406° 83,717 £ 0.436°
0.5 40.017 + 0.017 81,250+ 0.180° 82400 £ 0.317 52,600 + 0.340° 82717 + 0.340°

"Mean value and standard error of root length.
*“Means with different superscripts in the same row differ significantly (p<0.053).
*BMeans with different superscripts in the same column differ significantly (p<0.05).
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