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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 imadiation. 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 imadiation were separated via solid phase extraction (SPE) and identified via gas chromatography
mass spectrometry (GC/MS). The major induced hydrocarbons in the imadiated 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 inadiation, 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-beamrirradiated dried squid and octopus from the non-inmadiated ones.
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I RS AR WEgEERE S E, JIEUIAL
B, ke 43S BH02 ARFUEIA HE50]
Siek, Fulol A AR Thah WA ZARE A o) B
o gEo] nAE SAE Fste] Al 7 kGy HAF7HA
ZAPE 871 o] ATH(10).

A ZARE Be] ST, TR Polold] g 4
=, BEA TAE S SR 1921 A mlsellA
AlZHE] o] 1950 F-E] 2350l Bo] o] &-F o] gith 2%
ZAZPs S BAA ) FRE 7H1A, AAA30 Mev ©l3h,
XXo] 9101, FAO(Food and Agriculture Organization of
the United Nations), WHO(World Health Organization),
TAEA(International Atomic Energy Agency), CODEX(Codex
Alimentarius Commission) 5 oA &]-8% AN )
10 kGyZ7HA & AR FS] QHg/do] 1= A TH(11-13).
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Hydrocarbon®2| £2|

E24J3}FA1Z] florisil 25 g€ 200x20 mm chromatography
column®l| FXIgH & F25k AW 1 gof] FHFEAE 93l
LS(internal standard)Z4] 1 mL n-eicosane(4 jigfmL n-hexane)
< A7 column®l] 71 ¥ 60 mL n-hexanes &-2]-8-vi
23} hydrocarbonF& 23} th ©] &2]-8ul= 335
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2] ¥ hydrocarbon= GC/MS(QP-5050, Shimadzu,
Tokyo, Japan)E AFE-3}9 0 AlF 2] o]L3}= electron
impact ionization(El) "WH S 2 33}t GC/MS B2
< ionization Y2 70 eVE 3}$ 3L injector2} ion source
2%+ 247 250 CZ 3F3th carrier gast™ helium, f-3-2
1.0 mL/min2 AASAch EF BAFS] M= 40-
350(m/z) 2.2 73} t}. Capillary column DB-5(0.32
mm 1.dx30 m L., 0.25 um, J&W Scientific)Z ©]-&-3}31c}.
Temperature program-=- 60°Co| 4] 170C7}A] 25C/min &%=
2, 205C7HA] 2C/min £E2 524|712, THA] 270 C7HA]
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Ae A& 1 ILE FYslaL split ratio= 1:200.2 3130,
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A3} 7+o] palmitic acid(C16:0), palmitoleic acid
(Ci61), stearic acid(Ciso), EPA(Caes) 2 DHA(Caze)7} &
Hol ASTh 1 Foll XA palmitic acid= ZH}
551% B 301%% AxE 2ot wolnth B TS
YER 131, stearic acid T3 22.7%, 182% 2 7L A
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A ETH24). S palmitic acidZH-E] pentadecane(Cisqo),
1-tetradecene(C)4.1), stearic acidZ4-E] heptadecane(Ci7),
1-hexadecene(Cis.1), oleic acidZ-E] 8-heptadecene(Ci7.1),
1,7-hexadecadiene(Cje2), linoleic acidZ5-E 6,9-heptadecadiene
(C172), 1,7,10-hexadecatriene(Cy63)©] A BT 742 A o9}
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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 (Cysp) 55.1 30.1
Palmitoleic acid(Cye:1) ND 163
Stearic acid(Cys.) 2.7 182
Oleic acid(Cys1) 05 ND
Linoleic acid(Cis2) ND ND
Eicosenoic acid(Cy.1) ND ND
Eicosapentaenoic acid(Cs) 12.1 32
Docosahexaenoic acid(Ca.) 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

A Z=AME A ojof|A| MAE hydrocarbon 7+

A2 ZAHE A e AojolA AAE hydrocarbonFE
SPE o2 FeEg § GOMSE #4381 HZAL A&
9 10 kGy A@FoZ A A5 oA X% hydrocarbon
2 chromatogram - Fig. 161 YER AT A o] w2
A ekt W3S Table 29 Fig. 20 VERITE AAA
ZA e A2 019] hydrocarbonF  1-tetradecene(Cia.1),
pentadecane(C;s.), 1-hexadecene(Cie:1), heptadecane(Cizy),
8-heptadecene(Cy7.1)°] A= R o™, Z+7+e] hydrocarbon
5o AATe APl Bk folHo R Zrhaac
e AeAole] A 238l AoI2 Qstel Y 24}
MY hydrocarbont <] A FE kA E
t}. o]& e Aold] P E A Kim 5(25)2] A2
o} fargte ST 4 AT

Palmitic acid=%-E] -f*=%¥ hydrocarboni+<] 1-tetradecene
(Ci41)7} pentadecane(Cis0)S] S BlastES w Coy
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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

(ug/g far)
Trradiation Palmitic acid Stearic acid Oleic acid
Samples Dose 1-Tetradecene” Pentadecane 1-Hexadecene Heptadecane 8-Heptadecene
(kGy) (Cuaa) (Ciso) (Cis2) (Ciro) (Cim)
0 - - - -
1 0.7574005” 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°:0.06 274°:0.06 2.18°0.12 0.67°:007
(Todarodes paciffcus) 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°+0,07 5.00°0.07 298°0.07 235%+0.06 -
7 1.89°£0.07 4.840.06 3.86'0.06 2814005 -
10 1.74°20.05 3.94°40.06 3.18°40.07 2.17°40.06 -

Radlanon induced hydrocarbons

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

IMean-standard deviation(n=3).

hydrocarbon ¥+
1-tetradecene(C14:1) .t} &=
(Cis0)

el pentadecane(C15 0)©] Cuz hydrocarbon+
2 Y-S B AT Pentadecane
A e 7‘10101]’\1 219 hydrocarbon¥F & 7}

ol A we WATS R ol HAe Aol AuML

palmitic acid®] gHFo] theF A3l 7]l =
Suje] e QIgk Rolgtal AlrFH o] AR AR

kL.

), T

Hz ot ofy



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

30 4

25

20 -

15 -

refg fat

10 +

o L senfH < ]

Ci4:1 C15:0 Ci6:1 €170 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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