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Detection of Irradiated Potato and Garlic by
Thermoluminescence Measurement

Hyung-Wook Chung and Joong-Ho Kwon

Department of Food Science and Technology, Kyungpook National University

Abstract

Potato and garlic irradiated with gamma ray and electron beam at sprout-inhibition doses, 0.15 and 0.30 kGy
were subjected to the detection whether they are irradiated or not by measuring thermoluminescence(TL) for
the minerals adhering to the samples. Minerals extracted from the samples showed a high correlation coef-
ficients between absorbed doses and corresponding TL responses. Nonirradiated samples, however, did not ex-
hibit characteristic TL glowcurves. Major glowcurve peaks were observed at 200 to 2607 in all irradiated
samples. TL intensity was proportional to irradiated doses, but it varied with the samples tested even at the
same dose. It can be concluded from the results that detection of irradiated potato and garlic is possible by
measuring TL for extracted minerals from the unknown samples.
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Table 1. Correlation coefficients (R’) between the ir-
radiated dose and the thermoluminescent intensity of
potato and garlic

Irradiated samples
(kGy)

Potato (0.15, 0.30)

Irradiation R®>  TL response

Gamma ray  0.7728 )’

Electron beam  0.9003 +)
. Gamma ray 0.9667 +)
Garlic (015.0.30)  p1ecron beam  0.9747 +)

PTL is applicable with the mineral-extraction method.



Thermoluminescence 2o} 2|8 7kAte} vhze] Wbl 2A45-% &4 285

12 | T Intenshty(a.u.}

08 | o,

08 L Y

TL intensity(a. u.)

04 | 000 018 030
Iradiated dose(kGy)

02 L

Temperature(°C)

Fig. 1. TL glowcurves of mineral extracts from gamma-
irradiated potato. (a: control, b: 0.15 kGy, c: 0.30 kGy)
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Fig. 2. TL glowcurves of mineral extracts from electron-
beam irradiated potato. (a: control, b: 0.15 kGy, c: 0.30
kGy)
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Fig. 3. TL glowcurves of mineral extracts from gam-
ma-irradiated garlic. (a: control, b: 0.15 kGy, ¢ 0.30
kGy)
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Fig. 4. TL glowcurves of mineral extracts from elec-
tron-beam irradiated garlic. (a: control, b: 0.15 kGy, ¢
0.30 kGy)
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