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Abstract

Along with the increasing demands for food irradiation technology, proper detection methods for
controlling irradiated foods are required. Dried vegetable(chunggyungchae), which is permitted to be
irradiated in Korea, was subjected to a detection study by ESR spectroscopy. Pre—established threshold
value was successfully applicable to the detection of 50 coded unknown samples of dried clean vege-
tables, both nonirradiated and electron beam-irradiated. Three calibration curves obtained from the
samples irradiated at 2.5~15 kGy were not practically adopted to estimate actual absorbed doses ranging
from 4 to 7 kGy.
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Fig. 1. ESR spectra derived from dried chunggyungchae
with increasing doses following electron-beam
irradiation.

A control, B: 25 kGy, C: 5.0 kGy, D: 75 kGy, E: 10
kGy, F: 15 kGy.
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Table 1. ESR intensity of dried chunggyungchae (n=20)
before and after electron-beam irradiation

AF3

Sample ESR Signal intensity”
No. Pre-irradiation Post-irradiation”
1.02 22.46
2 091 22.58
3 0.88 20.35
4 0.90 23.69
5 0.98 24.27
6 0.98 24.24
7 0.92 22.70
8 0.93 24.39
9 0.95 24,31
10 1.18 24,56
11 0.86 22.39
12 1.18 2490
13 0.97 24,98
14 091 2351
15 1.07 20.88
16 091 30.26
17 091 22.41
18 1.05 26.25
19 1.45 24.33
20 0.85 22.23

YEach signal intensity/mean signal intensity of non-irra-
diated samples.
225 kGy.

Table 2. ESR intensity of electron beam-irradiated dried
chunggyungchae for blind test”

Sample ESR Sample ESR
No. intensity No. intensity
1 ) 0.82 26 66.01

0.98 27 60.86

3 60.29 28 0.99
4 1.12 29 74.44
5 60.59 30 109.80
6 113.77 31 1.05
7 110.36 32 0.86
8 0.92 33 107.29
9 74.44 34 101.94
10 110.56 35 0.95
11 107.44 36 1.12
12 65.05 37 102.93
13 0.86 38 110.90
14 128.64 39 119
15 60.29 40 109.38
16 109.15 41 52.84
17 60.62 42 106.18
18 62.76 43 0.97
19 1.01 44 103.63
20 101.79 45 64.77
21 67.23 46 109.24
22 1.20 47 105.74
23 106.30 48 61.97
24 61.63 49 122.79
25 61.75 50 60.51

YEach signal intensity/mean signal intensity of non-irra-
diated samples.
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Table 3. Three mathematical fits for estimating irradiated doses for dried chunggyungchae

Irradiation source Three mathematical fits R?
Y=1596.3X+177 0.9584
Electron-beam Y=-31.102X>+1968.6X +177 0.9733
Y=0.5484X3-42.869X %+ 2023.7X + 177 0.9733
Table 4. Estimation of absorbed doses for the blind-trial samples using three mathematical fits
. Estimated dose (kGy)
Actual irradiation dose (kGy) - - ]
Linear Quadratic Asymptotic
4.00 6.78:20.59" 6.15+0.62 6147063
Electr
ectron beam 7.00 11.85%0.35 11.83+0.45 11.90+0.45

YMean of 10 samples * standard deviation
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