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Background: i Q
Some of the cholesterol oxidation products(COP) have been reported to have a wide range of adverse biological effects such as athef“’gen ol \d
cytotoxicity, mutagenesis and carcinogenesis(Guardiola et al., 1996). The oxidation of cholesterol occurs easily in various foods including ot [T
and poultry, and their products as cholesterol oxidation occurrs through the chemical process similar to that of unsaturated fatty acid oX! aGrﬂY 8
In addition, the oxidation of cholesterol in food is affected by the environment surrounding cholesterol, especially nearby unsaturated liP‘ds(tdol %\P
et al, 1996). Accordingly, prolonged storage, application of heat, and exposure to light or irradiation promote the oxidation of cho esbegt ﬂ:;:
(Paniangvait et al,, 1995). With the growing concern about food safety, the use of irradiation has been well accepted as the one 0 ' e Isw
methods for production of safe meat and poultry (Lee et al,, 1996). However, the problems of the irradiation of meat and poultry N
occurrence of off-flavor and the increased lipid oxidation of which the intensity is affected by processing conditions. ‘*ke:
Objectives: i 20%!
The objective of this study was to investigate the effects of electron-beam irradiation on the oxidation of cholesterol in chicken meat and b 2S-hyd,
processing conditions affect the oxidation products. Yol

]
Methods: 22.:::

Sample preparation & irradiation aJﬂPles‘ %
Ground fresh chicken meats without skin were made into patties and packaged in air or in vacuum with PVDC.  For the cooked $ a r%‘]
samples were heated in an electric oven until the internal temperature of 70° C was reached and then packaged. After packaging, the Si{eﬂ‘"" iy
were irradiated on both sides of packages by electron-beam using a Samsung electron-beam accelerator at Central Lab of Samsung ‘p%}
Industry Co., Inc. 8
. by
Analysis i mwﬂf %\
Analysis of cholesterol oxides was done on Hewlett Packard 5890 Plus GC with capillary column injection and FID detection. Hellllforo-’ Id g
carrier gas at a head pressure of 14.0 psi. Initial injector temperature was set at 260° C. The initial oven temperature of 70° C was hel'd w \E
min and then increased to 275° C at 40° C/min and held at 275° C for 0.5 min. The temperature increased again to 280° C at 2° C/mlﬂ'n) W \\‘
temperature of injector and detector was 300° C. GC column of 0.32 mm i.d. x 30 m with 0.33 pm film thickness(Supelcowax 10 colu® J ¥ Py
prepared according to Zubillaga and Maerker(1991), and Park and Addis(1985). The statistical analysis was done by ANOVA Ly %
significance of the differences was tested with Duncan’s Multiple test at 5% level. 5%“
A s if "‘hYdru

Results and Discussions: ’ aif"‘l 0
Table 1 illustrates the different kind and amount of cholesterol oxides produced during the storage time of raw chicken meat packaged n ’ t ( g
vacuum and then irradiated. Regardless of treatment, the COP detected shortly after sample preparation were 7a-hydroxych0135tefc‘;ﬂl¢'{ ;“"th‘
hydroxycholesterol and 7-ketocholesterol. The COP detected below 0.5 pg were B-epoxide, cholestanetriol and a-epoxide. co 165‘5& 2°~hyd
increased significantly(P<0.05) with the level of irradiation regardless of packaging type. As for 7a-hydroxycholesterol and 7-ketoch® of # SMU
the vacuum packaging prevented their formation during the irradiation. It has been suggested that the hydroperoxides of polyunsat”ratck,gi"% (\vl%

That may be the reason why vacuum A aﬂd A
irradiation increased 7-ketocholester ol, ¢ Storﬂe'd

of COP increased dufi“_grrﬂdia‘
d unt eﬂ‘

acids formed during lipid oxidation may be necessary to initiate cholesterol oxidation.
lowered the content of COP significantly(P<0.05) as shown in this study. It was reported that y-
epoxide in beef and pork packaged in an oxygen-permeable bag(Hwang and Maerker, 1993). The level
time(P<0.05) regardless of whether being irradiated or not. The COP increased considerably during storage in both irradiated an

meat, with the irradiated one being higher than the unirradiated one(Hwang and Maerker, 1993).  The results of cooked chicken fos
f

shown in Table 2. It shows that cooking increased the cholesterol oxidation significantly(P<0.05). The kind of COP in cooked sam? o

same but the levels were higher than in raw ones. Notable changes in the amount were observed in
samples. Total COP increased in meat cooked in an oven, pork having the greatest increase(Pie et al, 1991).
demonstrated that the rate of cholesterol oxidation in pork was greatly accelerated during storage following cookin

shown in this study.

Monahan €t elﬂd“
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Conclusions: o6
The detected COP in both irradiated and unirradiated chicken meat were 7a-hydroxycholsterol, B-epoxide, 7B—hydr0XY°tzded“
t de

cholestanetriol, a-epoxide and 7-ketocholesterol. ~ The kind of COP was similar in raw and cooked chicken meats but the amoun

B-epoxide and 7-ketocholestero! © (19‘/":.
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Packaging brought about different effects of irradiation on cholesterol oxidation.
B-epoxide and 7-ketocholesterol.

The cooking resulted in the difference in the
All detected COP increased during storage regardless of treatment.
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Ble 1 Effect of irradiation on cholesterol oxidation products in raw chicken meat packaged in air and vacuum (Unit: pg/g oil)

g Storage(day) 0 7 14

Iradiation 0kGy 1kGy 2kGy 0kGy TkGy 2kGy 0kGy 1kGy 2kGy
70_Pa°kaging Air+ [Vace| Air | Vac | Air | Vac | Air | Vac | Air | Vac | Air | Vac | Air Vac | Air | Vac | Air [ Vac
ﬂ,pz:;:ycholestem] 088 | = [ 0831 | 105 | w 475 w 2.57 i 3.01 T 370 r 3.01 i 291 I
Ny tr r tr tr r ir 124 tr 0.98 ir 1.09 tr 418 | 249 | 242 | 301 | 222 | 280
iy OXycholestero] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S Oxycholestero) | 1424 | 3.47 | 1623 | a0s | 2035 | 107 | 1250 | g9 1907 | 1433 | 2721 | 1801 | 3450 | 1266 | 69.03 | 1828 | 7884 | 2446
zg::h"leslaol 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
i Yd:'d“”‘ycholesterol 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%lm::ycyolesterol 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
o, (etrio] tr tr tr tr tr tr tr tr tr tr tr tr tr tr tr tr tr tr
12:2::56 tr tr tr tr ir tr tr tr ir tr tr ir tr tr tr tr tr tr
B olesterg] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
rql%meslerol v [ v (278 w |21 | « r v | 28 | v 3302 | & r v | 380 .| 335 | o
. “Mounts 1629 | 478 | 2068 | 543 | 2502 | 1212 | 1866 | 1033 | 2606 | 1599 | 3527 | 1939 | 43.44 | 1640 | 8090 | 2265 | 8992 | 2854
htkagmg i air; ** packaging in vacuum 3 *** trace(below 0.5u8/g).
h
Q:e 2 Effect of irradiation on cholesterol oxidation products in cooked chicken meat packaged in air and vacuum(Unit: ng/g oil)

Yorage(day) 0 7 14

Tadiatior 0kGy 1kGy 2kGy 0kGy 1kGy 2kGy 0kGy 1kGy 2kGy
’a: ackaging Air" [Vac™| Air | Vac | Air [ Vac| Air | Vac | Air | Vac | Air | Vac| Air Vac | Air | Vac | Air | Vac
by Weholesterol | 450 | 144 | 638 | 191 | 813 | 229 | 109 | 298 | 2ias | 238 | 57 2 3290 | 174 | 3376 | 155 | 2607 | 215
hy de 102 | 087 f 106 | 134 | 105 | 159 | 092 | 142 [ 158 | 135 | 158 | 168 | 329 | 162 | 357 | 392 | 364 3.89
W *Yeholestero] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ry y%xycholestero] 1828 1 1010 | 47.20 | 1252 | 6169 | 1564 | 2370 | 1923 | 7236 | 23.05 | 135.16 | 2525 | 14132 | 1873 | 147.64 | 3843 | 17406 | s3g8
Y Olestero) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
{ y%xycho]es[ml 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
“’«1 0’“fcholesteml 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
W o] tres tr tr tr tr tr tr tr tr tr tr tr tr tr tr tr tr tr

Xide tr tr tr ir tr tr tr tr tr tr tr ir tr tr tr tr tr tr
X ttm‘(’]est'zrol 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I‘!al“:holestefol 680 | 289 | 926 | 286 | 958 | 299 | 907 | 357 | 2185 | 3.1 | 2037 | 337 | 1804 | 738 | 2086 | 847 | 3066 | 804
\-",nfloum’. 3123 | 1588 | 6475 | 19.21 | 80.98 | 23.11 | 4452 | 2791 | 11793 | 3052 | 17776 | 33.50 | 19631 | 30.13 | 21516 | 53.04 | 24419 | es62

e Table 1.
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