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Detection of Gamma-Irradiated Grains by Using DEFT/APC Method

Kyeung-Nam Oh, Sook-Young Lee' and Jae-Seung Yang*

Detection Laboratory of Irradiated Foods, Korea Atomic Energy Research Institute
'Department of Food and Nutrition, Chung-Ang University

For the screening of gamma-irradiated grains, domestic rice, glutinous rice, barley, and wheat were irradiated
with 0.1, 0.3, 0.5, 0.7, and 1.0 kGy and screened using the DEFT/APC (Direct Epifluorescent Filter Technique/
Aerobic Plate Count) method. The log DEFT/APC units increased with the dose increment in all samples,
whereas the log APC unit decreased gradually. For rice, barley, and wheat, unirradiated and irradiated samples
with below 0.3 kGy had 2.0 or lower logarithmic units, whereas these with 0.5 kGy or higher had 2.0 or higher
logarithmic units. For glutinous rice, the sample irradiated with 0.5 kGy showed 1.92 logarithmic unit and those
with 0.7 kGy or higher had 2.0 or higher logarithmic units. These results suggest that if the grains show 2.0 or
higher logarithmic units, they could be assumed to have been irradiated at a dose level of at least 0.5 kGy. In
conclusion, grains could be easily screened through the DEFT/APC method.
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Fig. 1. The histogram of DEFT/APC ratio for rice
unirradiated and irradiated with dose of 0.1 to 1.0 kGy.
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Fig. 2. The histogram of DEFT/APC ratio for glutinous rice,
unirradiated and irradiated with dose of 0.1 to 1.0 kGy.
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Fig. 3. The histogram of DEFT/APC ratio for barley,
unirradiated and irradiated with dose of 0.1 to 1.0 kGy.
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Fig. 4. The histogram of DEFT/APC ratio for wheat,
unirradiated and irradiated with dose of 0.1 to 1.0 kGy.
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Table 1. The logarithmic microbial counts of domestic grains, both unirradiated and irradiated from 0.1kGy to 1.0 kGy

Grains
Trradiation dose (kGy) Rice Glutinous rice Barley Wheat
and logarithmic value
0 DEFT 547 5.46 5.24 5.49
APC 448 4.32 411 4.25
01 DEFT 5.47 5.45 525 5.49
' APC 426 4.09 375 4.03
03 DEFT 546 546 5.25 5.50
' APC o 3.84 3.71 3.50 3.57
0.5 DEFT 5.47 5.48 5.26 5.51
’ APC 347 3.56 3.25 3.34
07 DEFT 547 5.48 5.26 5.52
' APC 3.07 3.30 3.07 2.89
DEFT 5.48 5.48 527 5.53
1.0
APC 2.99 3.00 295 2.66
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