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Sanitizing and Extending of Shelf Life of Chicken Meat by
Gamma Irradiation
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ABSTRACT -

Microbial populations of total aerobic bacteria and colifonning bacteria, TBA,

Hunter's color value, heme pigments, muscle protein solubility, cooking loss and shear force were
investigated for evaluating the shelf life of chicken legs gamma-irradiated at doses of 1, 3, 5 and
10 kGy with air-contained and vacuum-packaged methods. The initial microbial populations
decreased with gamma irradiation depending upon the dose, and microorganisms in the vacuum-
packaged samples were inhibited more than those in the air-contained samples. TBA values
were higher in the air-contained samples than in the vacuum-packaged samples. Hunter's L and
a values of the surface and inside of the legs increased by gamma irradiation, showing a bright
red color and the red color was maintained during the storage of both samples. The concentra-
tions of oxymyoglobin among the heme pigments increased by gamma irradiation. Muscle protein
solubility slightly increased by increasing the applied dose. There were no significant differences
in the cooking loss and shear force values. In conclusion, the combination of gamma irradiation
and vacuum-packaging could extend the shelf life of chilled chicken without deterioration of the

quality.
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Fig. 1. Effect of packaging methods, air and vacuum, and
gamma irradiation on the changes of total aerobic
bacteria in chicken legs during storage at 4°C.
Chicken legs were packaged and irradiated at the
designated dose, 0, 1, 3, 5 or 10 kKGy.
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Fig. 2. Effect of packaging methods, air and vacuum, and
gamma irradiation on the changes of coliform
group in chicken legs during storage at 4°C.
Chicken legs were packaged and irradiated at the
designated dose, 0, 1, 3, 5 or 10 kGy.
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Fig. 3. Effect of packaging methods, air and vacuum, and
gamma irradiation on the changes of TBA values in
chicken legs during storage at 4'C. Chicken legs
were packaged and irradiated at the designated
dose, 0, 1, 3, 5 or 10 kGy.
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Table 1. Relative concentration of heme pigments and Hunter's color values of the gamma-irradiated chicken in the condition

of air-containing packaging (A) or vacuum-packaging (V)

Packaging Irradiation dose (kGy)

type 0 1 3 5 10
, A 0347" 0362 0378 0393 0.403
Myoglobin v 0.386 0.396 0.404 0.413 0.419
. Oxymyoglobin A 0.327 0.343 0.364 0.375 0.404
Heme pigment v 0.282 0.304 0.323 0.344 0.353
Motmyoglobin y 0.057 0.059 0.062 0.063 0.064
\% 0.058 0.061 0.062 0.062 0.067
Lightness (L) A 5752 38.07 5836 53.48 5912
% 56.23 56.46 57.18 57.42 58.35
Hunter's color oo A 11.72 13.63 15.18 16.25 18.23
value v 12.82 14.97 16.74 18.12 19.35
A 6.23 6.28 6.35 6.51 6.54
Yellowness (b) % 592 5.95 594 597 6.07

"Samples were tested in triplicate and repeated 5 times. The obtained data were statistically evaluated by SAS program and recognized signif-

icant differences in the range of p<0.05.

Table 2. Protein solubility (mg/mL), cooking loss (%) and shear force value (Kgf/cm®) of the gamma-irradiated chicken in the
condition of air-containing packaging (A) or vacuum-packaging (V)

Package type

Irradiation dose (kGy)

0 1 3 5 10

Protein solubilit A 433 £ 0.23" 482 £ 0.21 5.07 £ 0.24 523 £ 0.17 5.20 £ 0.25

Y \Y 430 + 0.21 440 £ 0.19 499 £ 0.18 5.17 £ 0.16 522 £ 0.32

. A 15.54 + 0.14 15.86 + 0.17 1592 + 0.16 15.84 + 0.21 16.05 + 0.18
Cooking loss

v 1592 + 0.08 16.04 = 0.23 16.13 = 0.09 16.19 = 0.25 16.72 + 0.08

A 4.54 £ 0.21 476 £ 0.31 4.80 £ 0.17 4.63 £ 0.27 4.51 £ 0.18
Shear force

v 472 + 0.32 4.63 + 0.24 4.60 + 0.16 4.55 + 0.24 448 = 0.16

!Samples were tested in triplicate and repeated 5 times. The obtained data were statistically evaluated by SAS program and recognized signif-

icant differences in the range of p<0.05.
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