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Abstract

Food imadiation is one of the successful modem techniques used to preserve food. However, it needs very careful
control. Detection of inadiated food is of prime importance to facilitate global trade and consumer assurance, choice,
and protection. This study was performed to evaluate the radiation-induced hydrocarbon content of dried squid
and octopus by e-beam inmadiation. The samples were collected from supermarkets all over South Korea and inadiated
with an e-beam at 0, 1, 3, 5, 7, and 10 kGy doses. Lipids were extracted with soxhelt, and the hydrocarbons
induced with inadiation were separated via solid phase extraction (SPE) and identified via gas chromatography
mass spectrometry (GC/MS). The major induced hydrocarbons in the imradiated dried squid and octopus were
1-tetradecene and pentadecane derived from palmitic acid and 1-hexadecene and heptadecane from stearic acid.
The concentration of hydrocarbons differed from the composition of the fatty acid at the same radiation and increased
according to the level of the radiation dose. The hydrocarbons induced by e-beam imadiation, including 1-tetradecene,
1-hexadecene, and heptadecane, were confirmed to have been the imadiation marker compounds. Therefore, they
can be used to distinguish the e-beam-irradiated dried squid and octopus from the non-inadiated ones.
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Table 1. Fatty acids compositions of dried squid and octopus
(unit: % dried fat)

Fatty acid Dried squid Dried octopus
Lauric acid(Cizo) ND" 6.1
Myristic acid(Cia0) ND ND
Palmitic acid (Cyep) 55.1 30.1
Palmitoleic acid(Cye:1) ND 163
Stearic acid(Cys.) 227 182
Oleic acid(Cys1) 05 ND
Linoleic acid(Cis2) ND ND
Eicosenoic acid(Cy.1) ND ND
Eicosapentaenoic acid(Cos) 12.1 32
Docosahexaenoic acid(Cy) 9.6 26.1
Total 100 100
TSFA” 778 54.4
TUSFA” 222 456

ND : Not detected
Total saturated fatty acid
Iotal unsaturated fatty acid
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Fig. 1. GC/MS chromatograms of radiation-induced hydrocarbons in non- and 10 kGy irradiated dried squid.

Table 2. Concentrations of radiation-induced hydrocarbons in dried squid and octopus

(ugfg far)
Trradiation Palmitic acid Stearic acid Oleic acid
Samples Dose 1-Tetradecene” Pentadecane 1-Hexadecene Heptadecane 8-Heptadecene
(kGy) (Cuaa) (Cis0) (Cis2) (Ciro) (Cm)
0 - - - -
1 0.75”40.05” 3.36'£0.06 2.16'£0.06 1.46'£0.06 0.38£0.07
Dried squid 3 1.13°:0.05 6.83°20.06 274°:0.06 2.18°:0.12 0.67°:007
(Todarodes pacificus) 5 1.26°+0.06 9.96°+0.06 276°+0.06 317°40.06 0.94°:0.07
7 1.93%+0.05 16.71°+0.06 2.76'+0.06 4304026 2064006
10 2.15+0.05 25.08°+0.08 3.02°40.04 6.12°40.22 227°+0.06
0 - - - -
1 0.46+0.06 1.65°£0.06 2.42"+0,05 1.61°:0.05 -
Dried octopus 3 091°+0.06 2.82°+0.05 2.82°+0.05 225"+0.06 -
(Paroctopus doflein) 5 1.92%40,07 5.09°:0.07 298°0.07 235%+0.06 -
7 1.89°£0.07 4.8440.06 3.86"0.06 2814005 -
10 1742005 3.94°40.06 3.18°40.07 2.17°0.06 -

Radlanon induced hydrocarbons

"<Concentrations with different superscripts in the same column are significantly different (p<0.05)

IMean-standard deviation(n=3).
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1-tetradecene(C14:1) .t} &=
(Cis0)<

ol pentadecane(Cls 0)©] Ch2 hydrocarbon¥$!
2 AAATFS H ST} Pentadecane
ZAME A9 740%01 2] 8R1% hydrocarbon+ & 7+

A wo MAES BAY. o= Ao
palmitic acid®] &Ho] th&F A3l 7

Srjel ez Qg Aeletal AR



Radiation induced hydrocarbons by electron-beam irradiation in dried squid and octopus 385

30 4

25

20 -

15 -

refg fat

10 +

o L senfH o < ]

Ci4:1 C15:0 C16:1 C17:0 Ci7:1

Hydrocarbons

Fig. 2. Effects of irradiation dose on radiation-induced hydrocarbons
from irradiated dried squid.
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Fig. 3. GC/MS chromatograms of radiation-induced hydrocarbons in non- and 10 kGy irradiated dried octopus.
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Fig. 4. Effects of irradiation dose on radiation-induced hydrocarbons
from irradiated dried octopus.
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