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Identification Characteristics of Gamma-Irradiated Dried Fishery and Mollusks
Products Using Electron Spin Resonance Spectroscopy

Moon-Young Kiml, Gui-Ran Kiml, Dong-Sul Kimz, Hong Keun Jangg, and Joong-Ho Kwon'

ISchool of Food Science and Technology, Kyungpook National University
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’Department of Food Science and Biotechnology, Kyonggi University

ABSTRACT Electron spin resonance (ESR) analysis was conducted for eight different kinds of dried seafood products
to investigate their gamma-irradiation status. The specimens consisted of 0~ 10 kGy-irradiated bones, which included
five dried fishes (plaice, hairtail, saury, herring, and dried filefish) and three dried mollusks (beca squid, dried squid,
and mitra squid) without flesh or marrow. ESR analysis showed that irradiated specimens exhibited typical asymmetric
signals as compared to non-irradiated specimens. ESR signal intensities of all dried fishery samples significantly in-
creased depending on irradiation dose, whereas hydroxyapetite radicals clearly appeared in irradiated plaice, saury,
and hairtail. In comparing hydroxyapatite (HA) ratio, irradiated hairtail showed a greater hydroxyapatite-radical gen-
eration rate than plaice and saury, and the HA ratio significantly increased with elevated irradiation dose. However,
all irradiated plaice and hairtail samples, including 5 and 10 kGy-irradiated saury, showed radiation-derived radicals,
whereas filefish and mollusks did not. From the results, ESR spectroscopy was found to have potential to be applied
for identifying irradiated plaice, hairtail, and saury, which all contained bones.
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B2 (photostimulated  luminescence), GWFE21H

(thermoluminescence), ZAF2=¥ -3 H(electon spin res-
onance spectroscopy), GC-MS % 1% (gas chromatog—
raphy/mass spectroscopy) &< LA sle] A &3laL gt}
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2&ek S o] 7hesit. 53 A% 5 wME st
A& ]’T—i" )= hydroxyapatlteg‘r 2o zAle] 93 &
= £ Ueidle o= dEA Jrh9). 1
= 0134]% 92 7}ii°ﬂ g ESR &4 A= wlH|gt
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Al
=
F 9 77b3Eel dlF ESR BATEel 48 hsAe A

) o O SA el A A &)
= 3y agE FYsisien AR 3F E57](beka
2 Ao](dried squid), 3+-X|(mitra squid)e % &
HZ B3935, A% oF 5% M| (plaice), #A
(hairtail), & X|(saury), Y32 (herring), 7 ¥ (dried file-
fish)= Adstar wE Lelste] AR8-3H3IThH

ZHOpM XA}
ALE 8% o] 7huld FAME S UAEATY Ho
AP A T2 0] PCo 7 2ARA141(100 kCi point source,
AECL, IR-79, MDS Nordion International Co., Ltd., Ot-
tawa, Canada)< o] &38e] A2d| A A7t AAs Heks
20, 1,5 10 kGy9 ¥ F54%FS d=F 3t ol
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E 428 alanine dosimeter(Bruker Instruments, Rhein-
stetten, Germany)& AF&3}¢] ESR spectrometer(EMS
104 EPR analyzer, Bruker Instruments)ell 2] &215}3ic).

EI}AE—S—%—E—M(eIeotron spin resonance, ESR)
54 98 A8E 2403 54 71Z(PVTFD20R,
Ilshinb1obase Co., Dongducheon, Korea)dle] ¢ 0.5 g&
ESR pyrex tubeo] 2135} t}. ESR spectrometer(JES—
TE 300, Jeol Co., Tokyo, Japan)& AF-&3}] microwave
power 9.18~9.21 GHz, microwave frequency 8.0 mW,
sweep width 25 mT, modulation frequency 100 kHz,
modulation width 1 mT, amplitude 160 mt, time constant
0.03%, sweep time 30329 XA =43} TH10,11).
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Fig. 1. ESR spectra of 5 kGy-irradiated hydroxyapatite. A, nonirradiated; B, irradiated.



Arh 24 A o] AAsRTYRA

(16). kA Z=AF 223 HAS] ESR spectras Fig. 13
2t} v ZAF HAS] 4% A3 9 singlet signalS YERY
Rom, ojuf g7k-S 2.0055 YERNSITE o] singlet radical
o 719& f71 Bl 9% B2 EA signal BE7F S,

AAA e de] EAstE AHrd TR el A7), &
150 T T T
0 kGy
o - | Plaice | ]
1kGy
3
o
z
®
§ 5 kGy
E
o
&
1000 |
o
1000
320
1000
o
+1000
1kGy
1000
ol
+1000
3
o
>
.‘ﬁ
8
£
['4
&
1000 -
]
-1000

n L L
320 322 324 326
Magnetic field (mT)

Fig. 2. ESR spectra of irradiated dried fish.
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Fig. 3. ESR spectra
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Table 1. ESR parameters of irradiated fishery products
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553 AAF 3% diske]

ENE

HA gjtizho] A %= W& Table 19 LRI HA

ratiox Fig. 13} #o] Hi 3 Hy9 9]
o2 AN A3 [ dFE 53

M ES a2
= 6 AL ETHI2).

Sampl Dose (kGy) g value’ HA ratio (%)”
ample 0SC ratio

P Y Zsymm. g1 2 0
0 2.0052:£0.0013 - — 0.00+0.00
Plai 1 - 2.0025+0.0003 1.9980-0.0002 4414043
aice 5 - 2.0020+0.0007 1.9975£0.0002 4.98+0.36
10 - 2.0021+0.0002 1.9972+0.0004 6.25+0.54
0 2.0047+0.0011 — — 0.00+0.00
Hairtail 1 - 2.0029::0.0003 1.9982+0.0006 3.6440.51
5 - 2.0022+0.0004 1.9980+0.0014 7.66+0.67
10 - 2.0023+0.0012 1.9980-0.0012 11.38+0.53
0 2.0041£0.0005 — — 0.00+0.00
< 1 — 2.00220.0002 1.99840.0005 2.2940.00
ury 5 — 2.0024+0.0003 1.9989+0.0011 4.16+0.73
10 — 2.0025+0.0005 1.9988+0.0012 5444031
0 2.0058+0.0023 - - 0.00+0.00
Herrin 1 2.0052+0.0012 - - 0.00+0.00
& 5 2.0053+0.0007 - - 0.000.00
10 2.0053+0.0004 - - 0.00+0.00
0 2.0054+0.0006 - - 0.00+0.00
Beka sauid 1 2.0048+0.0009 - - 0.00+0.00
cka squ 5 2.0051::0.0007 - - 0.00-£0.00
10 2.0055+0.0003 - - 0.00+0.00
0 2.0055+0.0001 - - 0.00+0.00
Dried sauid 1 2.0052:£0.0012 - - 0.00+0.00
ed squ 5 2.0053+0.0008 - - 0.00-£0.00
10 2.0049+0.0016 - - 0.00+0.00
0 2.0041£0.0023 - — 0.00+0.00
Mitta sauid 1 2.0054+0.0011 - - 0.00+0.00
asqu 5 2.0057+0.0007 - - 0.000.00
10 2.0053+0.0008 - - 0.00+0.00
0 2.0041£0.0007 - - 0.00+0.00
A 1 2.0047+0.0012 - - 0.00+0.00
Dried filefish 5 2.0043+0.0015 - - 0.00+0.00
10 2.0046+0.0011 - - 0.00+0.00

1)g value=71.448xmicrowave (GHz)/ magnetic field (mT).
H,

“HA ratio (%)=—= < 100.
H,



Fig. 4. ESR intensity of irradiated dried
fishery products.
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