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Abstract

Along with the increasing demands for food irradiation technology in the food industry, a proper detection
means for controlling irradiated foods is required. Enzyme powder, which is permitted to be irradiated in
Korea, was subjected to a detection trial by ESR spectroscopy. The high correlation coefficients were
observed between the absorbed doses ranging from 2.5 to 15.0 kGy and the corresponding ESR signal inten-
sity, such as R*= 0.9904 in gamma irradiation and R’>= 0.9696 in electron beam. Pre-established threshold

values for both

non-irradiated control (1.19) and 2.5 kGy-irradiated samples (6.97 in gamma-ray; 7.36 in

electron-beam) were successfully applicable to the detection of 30 coded unknown samples of enzyme pow-
der. The calibration curves obtained from the samples irradiated at 2.5 to 15 kGy were expected 1o be poten-
tially adopted to estimate absorbed doses ranging from 4 to 7 kGy with a quadratic equation.
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Table 1. ESR intensity of enzyme powder (n=20) before
and after gamma- and electron beam-irradiation

ESR Signal intensity”
Sample
No. Before- Post- Post-
irradiation irradiation®  irradiation®
1 0.91 745 7.44
2 0.81 8.02 7.86
3 1.0} 7.57 7.59
4 0.83 7.45 8.07
5 1.19 7.22 7.94
6 1.07 7.80 7.95
7 0.93 7.31 7.47
8 1.10 7.51 8.29
9 1.1 6.97 7.90
10 0.96 7.32 7.53
11 1.05 8.06 8.20
12 1.01 7.68 7.36
13 1.15 8.49 8.11
14 1.00 8.61 7.99
15 0.98 7.72 8.14
16 0.89 7.65 7.80
17 0.83 7.42 7.72
18 1.14 7.51 7.89
19 1.07 8.12 7.99
20 0.96 7.83 7.73

UEach signal intensity/mean signal intensity of non-irra-
diated samples.

Fig. 1.

Typical ESR spectra derived from enzyme
powder. A : Gamma-ray, B : Electron-beam.
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Fig. 2. Histogram for ESR response of irradiated
enzyme powder.

Aol A Zhz R?=0.99047 R2=0.96968 ¥.olFc}
(Fig. 2).
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2.5 kGy irradiation with gamma-ray.
¥2.5 kGy irradiation with electron-beam.
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Table 2. ESR intensity of gamma-irradiated enzyme
powder for blind test

Table 4. Two mathematical fits for estimating the absorb-
ed doses for enzyme powder

Sample No. ESRintensity  Sample No. ESR intensity [rradiation source Three mathematical fits R?
1 10.86 16 20.21 Gamma-ray Y=217.2X+80.6 0.9904
2 21.25 17 091 Y=3.2677X*+178.09X+80.6 0.9980
3 0.81 18 9.79 Electron-beam  Y=2162X+73.8 0.9696
4 0.83 19 10.04 Y=-5.5089X"+282.14X+73.8 0.9959
5 10.44 20 1.17
; a9y o o Table 5. Estimation of absorbed doses for the blind-trial
8 1.05 23 0.96 samples using 2 mathematical fits
9 0.93 24 20.66 Actual irradiation dose Estimated dose (kGy)
10 2029 25 1.10 kGy) Linear Quadratic
11 10.14 26 2141 ’ ;
12 993 27 10.53 Gamma ray 4.00 321+0.13Y 3.66+0.14
13 0:96 58 1:0'1 (%RSD)” (4.05) (3.83)
14 19.98 29 20.35 700 6.76 £0.40 7.28+0.39
15 10.04 30 9.62 (5.92) (5.36)
- - - - - - . - Electron beam  4.00 4.65+0.22" 3.86+0.20
YEach signal intensity/mean signal intensity of non-irra- (4.73) (5.18)
diated samples. 7.00 8.10£0.33 7.23£035
(4.07y (4.84)

Table 3. ESR intensity of electron beam-irradiated en-
zyme powder for blind test"

Sample No.  ESR intensity Sample No.  ESR intensity
1 24 51 16 2321
2 13.91 17 1.10
3 0.93 18 14.31
4 15.35 19 0.83
5 14.82 20 13.49
6 2336 21 2293
7 14.10 22 2397
8 0.92 23 0.89
9 24.55 24 24.67

10 13.65 25 13.52
11 23.88 26 23.52
12 13.26 27 0.98
13 25.36 28 23.65
14 22.13 29 14.45
15 14.58 30 1.14

PEach signal intensity/mean signal intensity of non-irra-
diated samples.
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