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Abstract

A study was carried out to establish the detection method for irradiated cereals. Starchs were ground and ir-
radiated at 2.5, 5.0, 7.5, 10 and 15 kGy using a Co~60 irradiator. The viscosities decreased in all samples by in-
creasing irradiation dose. The viscosity of the potato, corn and sweet potato from Korea dropped from 35.00 +
0.34, 11.86+0.86 and 14.02+0.62 in the control to 11.38+0.92, 2.98 +0.80 and 2.74 +0.80, respectively, in the sam-
ples irradiated at 15 kGy. These trends were similar to samples from China. Regression expression and coef-
ficients of viscosity of potato, corn and sweet potato starch from Korea were 0.97 (y=-4.6197x +38.284), 0.88
(y=-1.5146x+12.023) and 0.88 (y=-1.5146x +12.023), respectively, those of viscosity of starches from China were
0.69 (y=-28.849x +152.25), 0.81 (y=-3.38x+20.56) and 0.88 (y=-2.668x + 18.505) 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 those of irradiated ones. These results suggest that the detection of irradiated potato,
corn and sweet potato starch at various irradiation doses is possible by the viscometric method.
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Table 1. Viscosity of irradiated potato starch prepared with a 3% concentration at various irradiation doses and rpms

(Unit: mPa - s)
Irradiation dose (kGy)

Rpm Origin : -
b e 0 25 50 75 10.0 15.0 Regression Coeffi
expressions cients

5, Korea 3500%0.34"% 2755+0.36° 2555+0.09° 1751+t048" 1570+1.02° 11.38+092% y=-46197x +38.284" *=0.97
China 17812%086" 5886+563° 31.84+1.18° 2150+282" 044+046° 7901003 y=-28849x+15225 r’=0.69

150 Korea 24.03+0.39°  21.32+082° 20551028 14371053 12141026 10331005 y=-29206x+27.345 r’=0.96
China 78.13%2.84"  3141+175" 1841+154° 106510347 7.75+004° 5411034 y=-12.638x+60.527 r*=0.74

q0p Korea 13.07+0.19° 1231£0.14° 11.31£041° 695+026° 6.15+0.13% 511+002° y=-17897x+15414 1’=0.93
China 41.73%£2.32"  21.20+026° 956+0.19° 696+0.12° 491+017° 354+0.16° y=-6.9263x +38.892 *’ =0.78

1 N . L.
'Mean 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<0.09).
3)yi viscosity, X:irradiation dose.
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Table 2. Viscosity of irradiated corn starch prepared with a 3% concentration at various irradiation doses and rpms
(Unit: mPa - s)
Irradiation dose (kGy)
Rpm Origin 0 95 50 75 10.0 150 Regres;lon C(.)effr
eXpressions clents
gy Korea 11.86+086Y%2  726+042° 7.06%074° 6.64+054° 453+020° 208+0.80° y=-15146x+12.023" *=0.88
China 21.74+092"  1128+042" 7.14%026° 56820.20° 350+054% 3041044 y=-3.38x+20.56 3 =0.81
150 Korea  9.72+03¢° 593+0.12° 525%021° 4.06+071° 231%£012° 2051012 y=-1.44x+9.9267 rj:o.gl
China  8.46=0.06" 6.05+0.00" 550+0.10% 3.897006° 2094+017% 2324017 y=-46197x+38284 1'=0.97
q00 Korea 4654023 429+031° 3.09+02° 270£011° 218+008" 178+0.11™ y=-0.602x+5222 =097
China  5711022"  445+001° 355009 2.82+003° 222+006° 1414004 y=-0.8263x +6.252 ~’ =0.98

1) ..
Mean 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).
3 . . .- .
y: viscosity, x:irradiation dose.
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Fig. 1. Changes in specific parameters of irradiated potato

starch by measuring viscosity at various rpms.
O—0: 50 rpm, A—A: 150 rpm, THO: 300 rpm.

Table 3. Viscosity of irradiated sweet potato starch prepared with a 3% concentration at various irradiation doses and rpms

(Unit: mPa -+ s)
Irradiation dose (kGy)
Rpm Origin 0 25 5.0 100 15.0 Regression Coeffi~
expressions clients

Korea 14020627 820+038° 652+£082° 432004 382+005° 2741080° y=-15146x+ 12.023" r°=0.88

0 China  1842+062° 1197+038° 7.85£08% 780004 506+050° 390+080° y- -2668x+18505 r’=0.88
150 Korea 704053 478+021° 4124047 361023 2531045 1851056 y= -144x+99267 r°=091
“~ China  10.13+0.53° 6.15£027° 555%046° 458+024° 2311045 2541056 y=-1441x+10254 1’=0.88
a0 Korea  460+0.25° 31010.12° 278+024 24940039 221+010° 182012 y=-0.602x+5.222 =097

China  6.97+0.34 397+0.12° 3081002 3.06+0.03™ 265+0.11° 2237013 y=-0.7909x+6428 r°=0.74

1) ..
Mean value T 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).
‘“y: viscosity, x:irradiation dose.
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Fig. 2. Changes in specific parameters of irradiated corn starch
by measuring viscosity at various rpms.
O—0: 50 rpm, & 150 rpm, 1 300 rpm.
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Fig. 3. Changes in specific parameters of irradiated sweet
potato starch by measuring viscosity at various rpms.
O—0: 50 rpm, A0 150 rpm, (=1 300 rpm.
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