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Abstract

The characteristics of thermoluminescence (TL) and electron spin resonance (ESR) and organoleptic qualities
of gamma-irradiated raisin and dried banana were investigated during storage at 4°C for 6 months. The minerals
separated from non-irradiated raisins showed TL glow curve (TL;) with very low intensity around 200~ 300°C,
while the irradiated samples at 1 kGy or more showed glow curves with higher intensity around 180°C, with linear
increase by irradiation dose (R2=0.9684), which made it possible to identify irradiated samples during 6 months.
Moreover, TL ratios (TL1/TL2) through the reirradiation step at 1 kGy enhanced confidence in the identification
of irradiated raisins. The ESR signals of multicomponent lines resulted from crystalline sugar radicals were shown
in irradiated banana, identifying irradiated samples. The ESR signal intensity was dependent on irradiation doses
(R?=0.8977) and the signals were stable enough to be detected by 6th month after storage. Considering the mar-
ketability of irradiated dried fruits during 6 months at low temperature, TL and ESR analyses were shown suitable
for the identification of irradiated raisins and dried banana, respectively.
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Fig. 1. Typical TL glow curves of minerals separated from
raisin.
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Fig. 2. Stability of TL glow curves of minerals separated from
1 kGy irradiated raisin during storage at 4°C.
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Table 1. Thermoluminescence (TL) ratio of minerals separated
from raisin stored at 4°C

Storage
period
(month) 0 1 2 4

Irradiation dose (kGy)
adiation dose ™Y Mathematical fit R

0 0002 0516 1080 2245 Y=0.5635X-0.0254 0.9993
2 0001 0789 118 2337 Y=0.5670X+0.0860 0.99504
4 0006 0898 1531 2772 Y=06786X+0.1140 0.9927
6 004 0814 1458 2279 Y=0.5571X+0.1638 0.9716
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Fig. 3. ESR spectra of gamma-irradiated raisin at different
doses.
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Fig. 4. Typical ESR spectra of irradiated dried banana at dif-
ferent doses.
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Fig. 5. ESR spectra of gamma-irradiated dried banana at dif-
ferent doses.
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Fig. 6. Stability of ESR signal intensity of irradiated dried

banana during storage at 4°C.
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Table 2. Means of sensory scores of gamma-irradiated raisin
during storage at 4°C

Sensory Storage Irradiation dose (kGy) F
.. period al
characteristics (month) 0 1 2 4 value
0 760 70* 70° 63
2 64> 59 55> 617 .
Color 4 64 64™ 64> gyt 17O
6 64 6.0™ 54° 5XF
0 680 70° 66 67
2 539 g5gbd 5gibed 550
Odor 4 gt gt gy g 263
6 54 gt 507 50°
0 63° 61° 68 64%
2 63° 62 597 58°
Texture 4 66 64® se0 sgr 10
6 62 5% 5% 46
0 62 64 60° 64
2 63 64 58 53
Taste 4 68 68 58 55 0%
6 62 66 64° 58
0 63 67° 62 66
- 2 63 61* 63 60°
Marketability 4 6.8° 6.4° 56° 5.8 0.61
6 62 60° 58 52

p<01 **p<0.05, ***p<0.01.

YMean scores within a row followed by the same subscript are
not significantly different at 5% level using Duncan’s multiple
range test.
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Table 3. Means of sensory scores of gamma-irradiated dried
banana during storage at 4°C

Sensory Stor,a%e Irradiation dose (kGy) F
characteristics (gle;:](;h) 0 1 9 4 value
0 74V 62 o™ 5o¢
2 70®  73% 63 g5
Color 4 65 67% 57 gove 14
6 66 56 58% 56*
0 72 64" 700 48
2 69 60° 65 68
Odor 4 63" 56° 590 sgv 199
6 58° 60 60®° s58°
0 68 66 66 58
2 57 58 700 69
Text ]
exture 4 57 54 59 56 %
6 58 58 608 52
0 T4 647 68> 5%
2 6.1%* 59 9P 5o
Tast i
aste 4 64 56 g1 g9 1B
6 6.0™ 58™ 56™ 56
0 74 680 66° 56
. 2 67" 62* 65° 65°
Marketability 4 650 570 g3 54 1.32
6 62" 56° 56° 52°

*p<0.1, **p<0.05 ***p<0.01.

YMean scores within a row followed by the same subscript are
not significantly different at 5% level using Duncan’s multiple
range test.
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