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ESR Spectroscopy for Detecting Gamma-Irradiated Shellfishes
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Abstract

Electron spin resonance (ESR) spectroscopy was used to investigate the effect of irradiation dose on the
ESR signal intensity and to identify the stability of radicals after 9 weeks of storage in order to detect irradiated
shellfishes. The irradiated shellfishes (short-necked clam, purplish washington clam, freshwater clam, jack-
knifed clam, scallop and hard-shell mussel) presented an asymmetric absorption in shape at g,=2.002~2.003
and g2=1.998. The strength of the ESR signal increased linearly with the applied doses (1~7 kGy). A highly
positive correlation coefficients (R?=0.9136 ~0.9896) were obtained between the irradiation dose and corresponding
ESR signal intensity. The intensity of the signals after irradiation was stable even after 9 weeks of storage

at 5+1°C.
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Fig. 1. Typical ESR signal spectra derived from (a) non-
irradiated and (b) irradiated shellfishes at 5 kGy.

Al g1=2.00320.00070, g2=1.998+0.00002.

B: g1=2.00210.00010, g2=1.998=0.00006.
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Fig. 2. ESR signal areas derived from dose-dependent ESR
signal responses in irradiated shellfish.
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Fig. 3. ESR signal changes of short-neck clam, scallop and
hard-shell mussel stored at 5°C.
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Table 1. Linear regression of irradiation dose and ESR signal area in irradiated shellfishes

Shellfish

Short-Necked Clam (Cyclina sinensis)
Purplish Washington Clam (Saxidomus purpuratus)
Freshwater Clam (Amygdalum)
Jack-Knifed Clam (Sinonovacula constricta)
Scallop (Patinopectin yessoensis)
Hard-Shell Mussel (Mytilus crassitesta)

D

Regression equationl) R?
y=6.24 % 107x"*% 0.9136
y=453x107% 94 0.9215
y=4.98 X 107 44 0.9868

— 7 05125
y=8.18 X 10"x 0.9158
y=7.46 X 1077 0.9652
0.989%

y= 8.96 X 107x().6879

x ! irradiation dose, y: ESR signal area.
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