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Analysis of Radiolytic Products of Lipid for the Detection of
Irradiated Dried Cuttle Fish (Sepia officinalis)

Jun Hyoung Kim and Kyong Su Kim*
Department of Food and Nutrition, Chosun University

Radiation-induced hydrocarbons and 2-alkylcyclobutanones are formed from the fatty acids of irradiated fat.
These radiation-induced compounds were detected by fat extraction with a Soxtec apparatus from dried cuttle
fish (Sepia officinalis), isolation of hydrocarbons and 2-alkylcyclobutanones with florisil column chromatography,
and identification of GC/MS. Concentration of hydrocarbons produced by fy-irradiation depended on the
composition of fatty acid in dried cuttle fish. The major hydrocarbons in the irradiated dried cuttle fish samples
were pentadecane and 1-tetradecene from palmitic acid, heptadecane and 1-hexadecene from stearic acid, and 8-
heptadecene and 1,7-hexadecadiene from oleic acid. Of 2-alkylcyclobutanones, 2-dodecylcyclobutanone from
palmitic acid was present at the highest level in irradiated dried cuttle fish. The radiation-induced hydrocarbons
and 2-alkylcyclobutanones from the irradiated dried cuttle fish were detected at 0.5 kGy and over, but not

detected in the non-irradiated fish.
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Fig. 1. Chromatograms of hydrocarbons from unirradiated and 10 kGy irradiated dried cuttle fish.

Table 1. Concentrations of radiation-induced hydrocarbons from dried cuttle fish (ug/g far)
Trradiation dose Palmitic acid Stearic acid Oleic acid
(kGy) C1520 C14:1 C16:l Cl7:l ClGZZ
0 j i i . _
0.5 1.430+0.036" 0.136+0.007 2.20910.098 0.403 +0.058 0.327 £0.061 0.243 =0.062
1 1.693+£0.175 0.151+0.049 2.502+0.065 0.425+0.059 0.592 +0.064 0.304 +£0.083
3 6.601 =0.098 0.437+0.013 6.113+0.050 0.722£0.001 1.690£0.027 0.538+0.103
7.3041+1.148 0.351£0.048 7.681 +1.054 1.430£0.109 2.7921+0.220 0.777 £0.105
10 9.809+1.250 0.397+0.024 9.830+0.565 1.576 = 0.095 3.596 £0.408 0.813+0.136

DMean + standard deviation.



1074 = F AR A 35 WA 6 2 (2003)

Palmitic acid

12 o 1-Tetradecene
A Pentadecane
10 A
8 4
A
® A
i
2 51
o
B
4 -
94
N
-] o
0{ aat s
T T v T T T
0 1 2 3 4 5 [ 7 8 9 10

Stearic acid

o 1-Hexadecene
A Heptladecane

6 - A
R
2
2
4
A
2 A
a -]
oo
04 &
v T T T T T T S T T
0 1 2 3 4 5 8 7 8 9 10
Oleic acid
4.0 4
B 1,7-Hexadecadiene
351 A 8-Heptadecene A
3.0 4
A
2.5 A
-
R
2 2.0 4
2 a
1.5 4
1.0 é
0.5 - A ]
f 8
004 B

T —— T T T T T T T T T

4 1 2 3 4 5 8 7 8 9 10

irradiation dose (kGy)

Fig. 2. Effects of irradiation dose on radiation-induced
hydrocarbons in dried cuttle fish.
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Fig. 3. Effects of the composition of fatty acids on radiation-
induced hydrocarbons in dried cuttle fish.
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Fig. 4. Chromatograms of 2-alkylcyclobutanones from unirradiated and 10 kGy irradiated dried cuttle fish.
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Table 2. Concentrations of radiation-induced 2-alkylcyclo-

butanones from dried cuttle fish (ng/g fat)
Irradiation dose Palmitic acid Stearic acid
(kGy) 2-Dodecylcyclobutnone 2-Tetradecylcyclobutanone
0 - -
0.5 0.022+0.004" 0.004 £0.001
1 0.043£0.012 0.007 £0.001
3 0.053+0.013 0.012£0.002
5 0.068 £0.011 0.01610.001
10 0.142+0.004 0.044 +0.003
YMean + Standard deviation.
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Fig. 5. Effects of irradiation dose on radiation-induced 2-
alkylcyclobutanones in dried cuttle fish.
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Fig. 6. Effects of composition of fatty acids on radiation-
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