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Abstract

A study was carried out to establish the detection method of irradiated agricultural products cultivated in
Korea by Thermoluminscece(TL). Samples were irradiated using Co-60 gamma rays at various doses(0.05,
0.1, 0.2, 0.3 and 0.5 kGy). After irradiation, separated minerals of the samples measured by TL. TL intensity
increased with increasing doses and the irradiated samples were higher than the non-irradiated samples. TL
first and second glow curves showed maximum TL temperature point at 176.76~190.08°C and 143.84
~146.56°C, respectively. All the irradiated samples can be classified correctly by the shape of the glow curve
and the glow curve ratio. Correlation coefficients of ginger, carrot, potato and sweet potato were 0.9968,
0.8522, 0.9612 and 0.9071, respectively, that showed very high correlation between irradiation dose and TL
intensity. Therefore, these results suggest that TL measurement is an useful detection method for irradiated

agricultural products.
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Fig. 1. The TL first glow curves of irradiated agricultural products at various doses. 1: control; 2: 0.05kGy; 3: 0.1 kGy;

4: 02 kGy; 5: 0.3 kGy; 6: 0.5 kGy

AR FA3e WY 35917.29nCE viehle] oF
4.22002] Aol Hedl, oleidt Aol AR Fof E
A= FEAL A =) oo ulE FE
Aol Y 71 A A excited electron)®Fe] el 2
# 719 7Zlez AZEc Mamoon FW3
Sanderson 9% FAL 3FA1BI} w]EAL AERG
¥ TL intensity® RH2, Kiyak'®& v}, 73}, 7
A& control, 1, 5 and 10kGyE FARsIgEd], 7o)
74 controle 12 31& o 1kGy= oF 13w, 5
kGy:= ¢F 2.14l, 10kGy: o 3.5Wi2 Frlsle] ZA}

Aggo] F713tel wWel TL intensity™ F7}3he £ A
e AR AAE ¥eF8]0). Schreiber 5 TL
3] = AlFe EAjsle FEA 47) " A"z}
2] ez AR == TP 2AR)7) 7=
£ 9 o] &r|d Axpl B9 A=z EHEolew
s ClvAY Z7l W8 R Jehddn B
223},

2, A7, B, FER, 2] WA mAMA g
s TL intensityZ¥e] A32s} A5 Table 13} 7
stem, Z4zhe] A|AI£E 08522, 0.9968, 0.8522,

Table 1. The TL intensities of the first glow curves, regression expressions and coefficients (R2) of irradiated agricultural

products (Unit: nano coulombs (nC))

. . Regression

1

Sample Control” 0.05kGy 0.1kGy 02kGy 03kGy 05kGy Regression expressions coefficients (R?)
Carrot 1,274.57 8,895.50 20,339.74 28,570.35 35514.09 151,320.70 Y=275988X-11748 0.8522
Ginger 1,068.85 427554 7,179.86 14,103.15 18,015.57 3591729  Y=68175X+371.55 0.9968
Potato 4,025.19 6,66098 11,608.31 22,779.93 48,26026 95900.61 Y=187166X-4334.3 0.9612
Sweetpotato  2,931.75 7,606.36 9,878.17 12,678.69 21,773.48 56,800.13  Y=101305X-805.29 0.9071

YNon-irradiated sample



528 A ERER) A 329 A 3 2 2000)
40 180
Carat - 3
K-V 3 = 80 | Ginger
o) 140 +
Z ap 2 120
E an R
= €
- m -
F o} [
@t
1w+ ol
Dt |
1 A—r—'—-‘/ D 1 /
0 : 0 " .
L t] 10 190 an P30 R ed] 0 00 150 0 0 aw
Tenperaire Tomperaure
w0 20
Potao 2 Sweet potato
=0 3 - 3
2
a0
= 2 1}
fw :
=l
" 100 =
0 r 1 5) [ 1
0 : . : 0 : . -
2 100 150 20 20 X0 D 10 10 0 2 o
Terrpersire Torrporsire

Fig. 2, The TL first and second glow curves of agricultural products at 0.2 kGy and 3 kGy. 1: control; 2: 0.2 kGy; 3:

re-irradiated (0.2 kGy)
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Table 2. The TL intensities of second glow curves and
first glow curve ratios

Second glow curve Glow curve Glow curve

(0.2 kGy) ratio 19 ratio 2%
Carrot 27,659.07 nC 0.0461 1.0329
Ginger 13,829.53 nC 0.0773 1.0198
Potato 16,823.93 nC 0.2393 0.9478
Sweet potato 17,709.42 nC 0.1655 0.7159

first glow curve of control/second glow curve
Dfirst glow curve of sample irradiated at 0.2 kGy/second
glow curve
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