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Detection of Irradiated Dried Cereals from Korea and
China by Viscometric Method
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A study was carried out to establish the detection method for irradiated cereals. Cereals were ground and
irradiated at 2.5, 5.0, 7.5, 10, 15kGy using a Co® irradiator. The viscosities decreased in all samples by
increasing irradiation dose. The viscosity of the Panicum millaceum (Korean) and Andropogon sorghum (Korean)
paste dropped from 143.38 + 0.44 and 35.92 + 1.90 in the control to 6.60 = 1.16 and 3.86 = 0.32, respectively, in the
samples irradiated at 15kGy. These trends were similar to samples from china. Regression equation and
coefficients of viscosity of Panicum millaceum (Korean and China) and Andropogon sorghum (Korean and China)
were 0.80 (y=-27.789x + 150.17), 0.98 (y =-3.367x + 88.93), 0.84 (y =-6.0466x + 35.49) and 0.84 (y=-13.346x
+101.67) at 50 rpm. All samples resulted in a decrease in specific parameter by increasing rpm after irradiation.
Parameter values showed dose-dependent relationship between unirradiated and irradiated samples and indicated
that all values of unirradiated samples were higher than the irradiated ones. These results suggest that the
detection of irradiated cereals at various doses using viscometric methods is possible.
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Table 1. Viscosity of irradiated Panicum miliaceum prepared with an 10% concentration at various doses and rpms

(Unit: mPasec)

Shear rate Irradiation doses(kGy)

sh Oringin 0 25 5.0 75 10.0 150

5% Korea 143380447 108.98+2.04" 2364190° 2136+050° 135 £086°  6.60%1.16°
China 8534+194° 83541134 77924354 75004190  7156+£167°  69.54%0.12°

s Korea 10598+260°  70.67+042° 22494095  1619+098° 9271048  838+0.12°
China 49.53+037  4843+015° 45501023 44054017  4381£009°  4297+013

00 Korea 5744+036" 468943570 1524+076¢° 9574173  602+£001°  5.16%0.16
China 288040220  27.60+0.14° 2606+007°  2539+0.04° 24824003 2478005

DMean value + standard deviation for 3 measurements

PMeans with the same superscripts in each row are not significantly different among group by Duncan’s multiple range test in one way

ANOVA(p<0.05)

Table 2. Viscosity of irradiated Andropogon sorghum prepared with an 10% concentration at various doses and rpms (Unit: mPasec)

Shear rate Trradiation doses(kGy)

() Oringin 0 25 50 75 10.0 15.0

50 Korea 359241902  21.96+1.02° 11.04 £0.86° 7.06£1.16° 6.20+£0.22° 3.861+0.32¢
China 90.44 £3.05* 7934+1.5° 32.84+2.18° 13.76 £0.74 13.36£1.70° 13.02 £0.94¢

150 Korea 35.68+0.71° 17.49£0.64° 6.69 £0.40° 6.79+0.46° 5.08%+0.17¢ 332+1.14°
China 58.19+0.66° 50.29 £0.60° 18.16 £0.38° 14.291+0.17° 11.98£0.52° 8.66+0.23¢

300 Korea 24.18 £0.29° 12.53 £1.28° 5.08£0.67° 4.61+£0.08° 3.4110.24° 26710.15°
China 39.241+0.52° 34.65+0.65" 15.20+0.37° 11.73+0.33¢ 9.79+0.29* 6.63+0.28°

DUMean value * standard deviation for 3 measurements

»Means with the same superscripts in each row are not significantly different among group by Duncan’s multiple range test in one way

ANOVA(p<0.05)
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Table 3. Regression equation and coefficients of Panicum miliaceum and Andropogon sorghum between irradiation dose and

viscosity at various rpms

Shear rate Panicum miliaceum Andropogon sorghum

" Korea Korea China

50 y=-27.78x + 150.17 y =-3.36x + 88.93 y=-6.04x + 3549 y=-13.34x + 101.67
R?=0.80 R*=0.98 R*=0.84 R*=0.84

150 y=-19.38x + 106.68 y=-137x+50.55 y=-5.68x +32.40 y=-1047x + 63.57
R?=0.82 R?*=0.93 R?=0.74 R*=0.83

300 y=-11.34x + 62.35 y=0.83x+29.15 y =-3.86x +22.28 y=-6.88x+43.6
R*=0.83 R*=091 R?=0.75 R>=0.87

y: viscosity x: irradiation dose
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Fig. 1. Changes in specific parameters of irradiated Panicum
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Fig. 2. Changes in specific parameters of irradiated
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