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Abstract

When fats are irradiated, hydrocarbons contained one or two fewer carbon atoms are formed from the parent
fatty acids. A method to detect radiation-induced hydrocarbons consists of the extraction of fat from beef,
pork and chicken, separation of hydrocarbons with a florisil column and identification of GC/MS methods.
When beef, pork and chicken were irradiated, pentadecane, 1-tetradecene, heptadecane, 1-hexadecene, 8-
heptadecene, 1,7-hexadecadiene, 6,9-heptadecadiene and 1,7,10-hexadecatriene were formed from palmitic,
stearic, oleic and linoleic acids. Concentrations of the produced hydrocarbons tended to increase linearly with
the dose levels of irradiation. Concentrations of hydrocarbons produced by v-irradiation depended upon the
composition of fatty acids in beef, pork and chicken. The major hydrocarbons in irradiated beef, pork and
chicken were 1,7-hexadecadiene and 8-heptadecene originating from oleic acid. 1,7-Hexadecadiene was the

highest amount in irradiated beef, pork and chicken.
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pg/mL hexane}S & 7}3}ed columnel] 7}3F ¥ 60 mL n-
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Table 1. Composition of major fatty acids in beef, pork and chicken

Sample Palmitic acid Stearic acid Oleic acid Linoleic acid
Ciso (%) Ciso (%) Cisn (%) Cis2 (%)
Beef 23.5+2.0" 9.5+2.0 43.0+4.6 1.5+0.9
Pork 254+1.3 10.9+15 34.7+2.0 10.4+13
Chicken 20.8+1.2 6.0+0.7 32.0+13 254+32

“Mean + standard deviation.
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Fig. 1. Effects of irradiation doses on radiation-induced hydrocarbons in beef, pork and chicken.
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Table 2. Concentration of radiation-induced hydrocarbons in beef, pork and chicken fat
po ng/g
Do Palmitic acid Stearic acid Oleic acid Linoleic acid
S€
C15:0 CM:\ C17:0 CIB:I Cl7:l C16:2 C17:2 Clﬁ:S
Beef
0 kGy - - - - - - - -
0.35 0.12 0.32 0.10
01 kGy (4012  (£005)  (+011)  (£0.03) - - - -
05 kG 0.72 0.39 0.54 0.26 } 0.37 : )
= KOy (£0.21) (£0.13) (£0.16) (£0.11) (£0.18)
1 G 1.12 0.57 0.69 0.51 0.36 0.97 0.10 0.08
Y (£0.10) (£0.12) (£0.09) (+0.18) (+0.17) (£0.11) (£0.04) (£0.03)
3 kG 1.89 1.48 1.21 1.05 1.04 241 0.33 0.19
Y (£021)  (£023)  (£021)  (+019)  (£021)  (+008)  (£010)  (£0.06)
5 kG 293 2.60 1.71 1.68 1.69 4.08 0.57 0.32
Y (£017)  (£027)  (£025)  (+008)  (+£023)  (+0.15)  (£0.13)  (0.10)
10 kG 6.59 5.74 3.62 3.72 4.96 10.53 1.33 0.53
4 (£0.10)  (£023)  (£0.17)  (£035)  (£031)  (+039)  (£019)  (+0.12)
Pork
0 kGy - - - - - - - -
0.25 0.18 0.09
01 kGy  (1oo7) : (+£0.05) - - (+0.04) - -
05 kG 0.37 0.22 0.25 0.08 0.22 0.42 0.16 0.11
= KOy (+0.10) (+0.02) (£0.08) (£0.04) (£0.07) (0.18) (+0.03) (£0.07)
1 kG 048 0.29 0.32 0.16 0.41 091 0.25 0.28
Y (£0.15)  (£005)  (£0.17)  (£0.03)  (£0.13)  (£026)  (£007)  (+0.12)
3 kG 1.19 0.41 0.70 0.42 1.39 1.78 0.79 0.74
4 (£0.10) (£0.11) (£0.14) (+0.10) (£0.16) (£0.25) (£0.21) (£0.30)
5 kG 1.89 0.73 0.96 0.73 249 4.83 1.18 0.99
4 (0.32) (£0.22) (+£027) (£0.20) (£0.30) (£0.34) (£0.28) (£0.34)
10 kG 4.18 1.53 2.24 1.65 6.26 10.91 2.72 2.07
Y (+£0.24) (+0.38) (£0.31) (+£0.14) (£0.24) (£0.39) (+£0.34) (£0.24)
Chicken
0 kGy - - - - - - - -
0.1 kG 0.12 0.06 0.10 0.07 0.10 } 0.08 0.10
s (£0.02) (£0.02) (£0.04) (£0.02) (£0.04) (+0.03) (£0.05)
0.5 kG 0.14 0.13 0.13 0.11 0.17 0.27 0.17 0.16
= €Sy (£010)  (£0.05)  (£0.02)  (£0.03)  (£004)  (+£0.10)  (£0.02)  (£0.03)
1 kG 0.22 0.19 0.15 0.14 0.25 0.38 0.23 0.22
Y (££0.09) (£0.10) (£0.02) (£0.03) (£0.08) (£0.11) (+£0.05) (£0.04)
3 kG 0.62 0.88 0.28 0.27 1.02 1.63 1.71 0.69
y (£0.10) (+0.28) (£0.06) (0.08) (£0.15) (£0.21) (£0.21) (0.17)
5 kG 0.97 1.43 0.37 0.38 1.78 2.80 113 1.09
Y (+0.25) (£0.14) (£0.12) (£0.13) (£022) (+027) (£031) (+0.28)
10 kGy 2.34 2.76 0.66 0.70 3.88 6.16 231 2.27

(£027)  (£035)  (+027)  (£037)  (£034)  (£025)  (£038)  (+0.21)
YMean =+ standard deviation.

2 9o o] Fh-%l o} B A Fo|x o)} 2 AT carbon® #ul olu]z} cyclobutanoneF-2] A& gko
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Fig. 2. GC chromatogram of radiation-induced hydro-
carbons in beef, pork and chicken irradiated at 10
kGy.
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