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Abstract

We investigated the usefulness of 2-alkylcyclobutanones as markers for irradiated eggs and egg products
by comparing 2-alkylcyclobutanone concentrations in irradiated raw egg yolk, boiled egg yolk, and egg yolk
powder. One method of detection radiation-induced 2-alkylcyclobutanones involves extraction fat from irradiated
egg samples, separating 2—alkylcyclobutanones by florisil column chromatography, and identifying GC/MS. 2-

(5’

—Tetradecenyl)cyclobutanone of 2-alkylcyclobutanones was high relatively in boiled egg yolk, but 2-do-

decylcyclobutanone was high in raw egg yolk and egg yolk powder. Concentrations of the radiation—induced
2-alkylcyclobutanones increased linearly with the irradiation dose. The radiation~induced 2-alkylcyclobutanones
from egg samples at 0.5 kGy over and not detected at the non-irradiated samples. Therefore, these compounds
could be used as marker of post-irradiation for egg products.
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Table 1. Concentration of radiation~induced 2-alkylcyclobutanones in raw egg yolk, boiled egg yolk, and egg yolk powder

(ug/g fat)
Irradiation 2-Dodecylcyclobutanone 2-Tetradecylcyclobutanone 2-(5'-Tetradecenyl)cyclobutanone
dose (kGy) REYY BEY? EYP? REY BEY EYP REY BEY EYP
O - — - - — — - — _
05 0.074 0.144 0.022 0.020 0.035 0.004 0.053 0.188 0.010
’ +0.001" +£0.013 +£0.008 +0.002 +0.008 +0.001 +0.008 +£0.035 *0.003
1 0.226 0.236 0.063 0.050 0.041 0.013 0.105 0.510 0.028
£0.004 £0.001 +0.001 +0.004 +0.001 +0.001 +0.012 +£0.064 +0.006
3 0.719 0.483 0.178 0.18 0.117 0.039 0.231 1.137 0.045
+0.025 +0.047 *£0.008 +0.020 +0.012 £0.001 +0.002 +£0.098 +£0.013
5 1.545 0.988 0.556 0.446 0.235 0.148 1.024 2.047 0.241
+0.049 +0.016 +0.031 +0.031 +0.019 +£0.001 +£0.035 +0.112 +0.009
10 3.459 2.611 0.972 0.961 0.692 0.268 1.967 3.593 0.461
*+Q.222 *+0.046 +0.046 0.004 +0.011 +0.022 +0.181 +0.007 *0.021

"REY: Raw egg volk, PBEY: Boiled egg volk, YEYP: Egg yolk powder, "Mean * standard deviation.



Avkal ke vbsl 5l sk Rofla] wiabAl 2Abell 94 =% 2-Alkyleyclobutanone®-o| Ak wlw B4 161

85,000
15,
Baw egg voik
DCB
50
TE<
TCB
.4\\‘_h J A
0 e L N B . N ‘-_-(\M__
70,000
LS. Boiled egg yolk
DCB TECB;
50*
i _ TCB M
0 SN S Y T M_J " N «-—-)Au_____, L |
150,000
1.S.
Egg yolk powder
504
TECB
TCB
] e b e _,\_,‘J P AN R S
10 20 n
Fig. 1. Chromatogarms of radiation-induced 2-alkylcyclobutanones in raw egg yolk, boiled egg yolk, and egg yolk powder
at 10 kGy.
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Fig. 2. Effect on radiation doses on radiation-induced 2-
alkylcyclobutanones in raw egg yolk, boiled egg yolk, and
egg yolk powder.
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