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Fig. 1 Chromatograms (selected ion monitoring of the sum of ions 98 and 112) of standard 2-dodecylcyclobutanone (a) and
unirradiated (b) and 10 kGy irradiate palmitic acid (c) and 5 kGy(d) (targeted) irradiated beef patties
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Fig. 2 Mass spectra of the peak attributed to the standard 2-dodecylcyclogutanone (a) and the 2-dodecylcyclogutanone extracted
from 10 kGy irradiated palmitic acid (b) and from 5 kGy irradiated beef patties (c), respectively
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Table 1 Effect of package style on the concentration of 2-DCB (ug-g™) in 10 kGy irradiated palmitic acid and in 5 kGy
irradiated beef patties after the irradiation treatment

Package style

Experimental Storage Average RSD
stuff time / d In presence of air, Under In presence of In presence of (n=3)/%
prevented from light vacuum N, air
Palmitic acid 2 0.197:£0.008" 0.860+0.113"  0.932+0.048"  0.817£0.004° 5.8
Beof 2 1.180+0.016" 1.85040.179°  1.469+0.016°  1.32040.042%° 3.8
ee
8 1.236+0.006 1.363+0.014 1.230+0.014 1.126+0.008 0.8

Note: Mean values +sd with different letters within a row (a-c) indicate significant (P<0.05) differences which was determined

by One-way ANOVA.
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Table 2 Effect of adding free radical scavengers on the concentration (ug~g") of 2-DCB in 10 kGy irradiated palmitic acid and
5 kGy irradiated beef patties after the irradiation treatment

Free radical scavengers Average RSD
Experimental stuff Storage time / d Control group Tea polyphenols Rosemary (n=3y%
Palmitic acid 3 0.820+0.009° 0.277+0.011° 0.224+0.014° 3.8
0 1.946+0.138" 1.650+£0.059" — 53
Beef 3 1.788+0.015 1.53040.006 — 0.6
14 1.023+0.031 1.066+0.057 — 42

Note: Mean values +sd with different letters within a row (a or b) indicate significant (P<0.05) differences which was deter-
mined by one-way ANOVA.
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Effects of package style, free radical scavenger and

storage time on 2-dodecylcyclobutanone in irradiated beef

ZHANG Haiwei WANG Feng ZHOU Hongjie YIN Qinggang HA Yiming
(Quality Inspection and Test Center of Irradiated Products, Ministry of Agriculture,
Institute of Agro-Food Science and Technology, Chinese Academy of Agricultural Sciences, Beijing 100094, China)

ABSTRACT The changing rules of 2-dodecylcyclobutanone according to different package styles and adding free
radical scavenger in irradiated beef during storage were investigated. 2-dodecylcyclobutanone was extracted and
separated by silica gel column and analyzed by capillary column gas chromatography-mass spectrometry (GC-MS).
The results show that package with preventing from light can induce an appreciable lowering of the concentration of
2-dodecylcyclobutanone formed in irradiated beef, but preventing from oxygen does not have the same effect. The
effects of different packaging atmosphere (N,, vacuum, and air) on the stability of 2-dodecylcyclobutanone are almost
similar during storage. The concentration of 2-dodecylcyclobutanone can be decreased significantly by adding free
radical scavengers, and it will be weakened, however, as the storage time extended.

KEYWORDS 2-dodecylcyclobutanone, Free-radical Scavenger, Package style, Irradiated beef, Changing rules
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