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Abstract

Gamma-irradiated beef and chicken at the dose levels of 0.5 to 10 kGy were subjected to the detection of
radiation-induced 2-alkylcyclobutanones whether irradiated or not. Radiation-induced 2-alkylcyclobutanones
were extracted from beef and chicken fats, separated by florisil column chromatography and identified with
GC/MS method by selected ion monitoring(SIM). When beef and chicken were irradiated, 2-dodecylcyclob-
utanone, 2-tetradecylcyclobutanone and 2-(5'-tetradecenyl)cyclobutanone were formed from palmitic, stearic
and oleic acids. Concentrations of 2-alkylcyclobutanones were linearly increased with the dose levels of irra-
diation and depended upon the composition of fatty acids in beef and chicken. Radiation-induced 2-alkyl-
cyclobutanones in irradiated beef and chicken were remarkably detected at 1 kGy and over, while these com-
pounds were not detected in non-irradiated samples. The concentrations of radiationinduced 2-alkylcyclobu-

tanones were relatively constant during 6 months.
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Fig. 1. Mass spectrum of radiation-induced 2-alkylcyclo~
butanones.
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Table 1. Concentrations of radiation-induced 2-alkylcyclobutanones in beef and chicken (ug/g fat)
o Palmitic acid Oleic acid Stearic acid
g;:g(llig(;r; 2-Dodecylcyclobutanone 2~(5'-Tetradeceny!) cyclobutanone 2-Tetradecylcyclobutanone
Beef Chicken Chicken Beef Chicken
0 - - B - - -
05 t" 0.09( £0.04)® 0.25(£0.04) 0.38(£0.04) t t
1 0.29(£0.06) 0.37(£0.09) 0.89(+0.11) 1.02(+0.08) 0.32(£0.05) 0.16(%£0.04)
3 0.67(+0.11) 0.81(%0.10) 2.05(x0.19) 2.14(£0.13) 0.71(£0.11) 0.53(£0.06)
5 1.61(£0.22) 1.73(£0.15) 3.41(£0.36) 3.57(£0.21) 0.93(£0.17) 0.75(£0.11)
10 2.95(+0.47) 3.74(+0.33) 8.29(£0.51) 6.89(10.48) 290(£0.32) 1.13(%0.15)
YTrace

YMean = standard deviation
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Fig. 3. Chromatograms of radiation-induced  2-
alkylcyclobutanones of 10 KkGy irradiated beef and
chicken.
DCB : 2-dodecylcyclobutanone, TECB : 2-(5-tetradecenyl)
cyclobutanone, TCB : 2-tetradecylcyclobutanone.
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Table 2. Changes in concentrations of radiation-induced 2-alkylcyclobutanones in beef during storage (ng/g fat)
Compounds  Lradiation dose Storage period (month)
po (kGy) 0 2 4 6
0 - B - -
0.5 tV t t t t
2-Dodecyl 1 0.29(£0.06>  0.28(£0.07) 0.27(+0.05) 0.28(£0.09) 0.26(+0.08)
cyclobutanone 3 0.67(+0.11) 0.65(£+0.09) 0.66( 1:0.08) 0.64(£0.12) 0.63(10.10)
5 1.61(£0.22) 1.60( +0.16) 1.59(%0.18) 1.61(£0.21) 1.58(£0.23)
10 2.95(+0.47) 2.96(£0.42) 2.94(+0.39) 2.93(+0.50) 2.93(+0.45)
0 - - R - -
05 0.25(£0.04) 0.24(+0.06) 0.23(£0.05) 0.26(+0.07) 0.24(10.06)
2-(5'-Tetra decenyl) 1 0.89%(0.11) 0.91(%0.10) 0.88(+0.16) 0.87(£0.09) 0.87(10.10)
cyclobutanone 3 2.05(£0.19) 2.06(£0.17) 2.05(+0.16) 2.04(10.21) 2.03(£0.19)
5 3.41(£0.36) 3.40(10.26) 3.39(10.32) 3.40(£0.33) 3.39(+0.37)
10 8.29(£0.51) 8.29(10.46) 8.27(£0.53) 8.26(£0.49) 8.27(+0.44)
0 R - - -
0.5 t t t t t
2-Tetradecyl 1 0.32(£0.05) 0.33(£0.06) 0.31(£0.09) 0.32(+0.04) 0.30(£0.07)
cyclobutanone 3 0.71(£0.11) 0.70(+0.12) 0.72(£0.16) 0.69(£0.09) 0.70(£0.11)
5 0.93(£0.17) 0.94(10.14) 0.92(£0.20) 0.93(+£0.19) 091(£0.22)
10 2.90(£0.32) 2.90(+0.36) 291(%£0.28) 2.89(10.33) 2.88(+0.27)
DTrace
YMean * standard deviation
Table 3. Changes in concentrations of radiation-induced 2-alkylcyclobutanones in chicken during storage (ug/g fat)
Compounds Irradiation dose Storage period (month)
PO (kGy) 0 2 4 6
0 - - - B -
0.5 0.09(£0.04)" 0.09(£0.07) 0.08(%0.08) 0.09(£0.05) 0.08(£0.06)
2-Dodecyl 1 0.37(£0.09) 0.39(+0.07) 0.38(%0.11) 0.36(£0.10) 0.37(£0.08)
cyclobutanone 3 0.81(1+0.10) 0.82(£0.11) 0.81(10.13) 0.83(£0.09) 0.80(10.08)
5 1.73(x0.15) 1.72(£0.17) 1.74(£0.14) 1.70( £0.09) 1.71(£0.13)
10 3.74(1£0.33) 3.74(£0.30) 3.72(£0.35) 3.71(£0.29) 3.73(£0.33)
0 - - - - -
05 0.38(£0.04) 0.39(+0.04) 0.40(+0.06) 0.37(+0.05) 0.36(+0.07)
2-(5'-Tetra decenyl) 1 1.02(£0.08) 1.01(x0.09) 1.00(x0.11) 1.02(+0.09) 1.01(£0.10)
cyclobutanone 3 2.14(+0.13) 2.15(£0.12) 2,13(£0.14) 2.11(£0.09) 2.12(£0.11)
5 3.57(£0.21) 3.58(£0.19) 3.56(%0.23) 3.55(+0.22) 3.56(+0.25)
10 6.89(10.48) 6.88(£0.44) 6.86(+0.50) 6.86( £0.46) 6.85(£0.47)
0 . - B -
0.5 P t t t
2-Tetradecyl 1 0.16(+0.04) 0.15(+0.06) 0.14(+0.05) 0.87(£0.07) 0.13(£0.08)
cyclobutanone 3 0.53(%0.06) 0.52(%0.10) 0.50( £ 0.09) 2.04(+0.08) 0.52(10.11)
5 0.75(£0.11) 0.74(£0.14) 0.76(£0.13) 3.40(£0.09) 0.72(£0.12)
10 1.13(x0.15) 1.12(£0.16) 1.14(+0.11) 8.26(£0.20) 1.12(£0.14)

YMean + standard deviation
Mrace
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Fig. 4. Effect of irradiation dose on radiation-induced 2-
alkylcyclobutanones of beef and chicken.
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Fig. 5. Changes in concentrations of radiation-induced 2-
alkylcyclobutanones in beef during storage.
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