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Effect of Combination of Chitosan Coating and Gamma Iradiation on the Foodbome Pathogen
Reduction and Nutritional Properties of Chicken Egg
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ABSTRACT The effect of combination of chitosan coating and gamma irradiation on Escherichia coli inactivation and nutritional
properties of shell egg was investigated. The E. coli inoculated on shell egg was not detected by 2 kGy of gamma irradiation at
day 0 and/or chitosan coating (1%, pH 5.0) after 3 days of storage. There was no E. coli detected thereafter. In the contents of
moisture, crude fat, crude protein, ash, retinol, phospholipid, and minerals, no difference was found by treatment combination.
However, the contents of cholesterol and carotenoids were reduced by irradiation of 2 kGy (P<0.05). Results suggest that the
combination of gamma irradiation (2 kGy) and chitosan coating (1%) can be a good method to improve the safety and prolonged
shelf-life of egg because of effective pathogen inactivation without significant adverse changes in nutritional quality.
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Table 1. Effect of chitosan coating and irradiation on the number
of Escherichia coli (Log CFU/mL) inoculated on egg

shell during storage at room temperature for 7 days

Chitosan  Irradiation Storage (day)
) SEM
coating  dose (kGy) 0 3 7
0 332" 2.14™ 237 0.08
None .
2.0 NDY NDY NDY -
SEM 0.80 0.04 0.02
0 3.53% NDb ND° 0.16
Coated
2.0 NDY ND ND -
SEM 0.48 - -

*"Means with different superscripts within a row are significantly
different at P<0.05.

“Means with different superscripts within a column are signifi-
cantly different at P<0.05.

"Viable cell was not detected at a detection limit <101.
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Table 2. Proximate composition of the shell egg treated by the combination of chitosan coating and irradiation

Egg white Egg yolk
Irradiation dose ~ Moisture Crude ash  Crude protein  Irradiation dose Moisture Crude ash  Crude protein
(kGy) (%0) (%) (%) (kGy) (%) (%) (%)
0 85.71 0.62 9.97 0 44.34 1.85 15.47
None
2 86.07 0.48 11.26 2 47.64 1.44 16.76
0 81.63 0.55 10.16 0 53.30 1.64 15.66
Coated
2 80.61 0.60 10.74 2 50.47 1.78 16.24
SEM 2.09 0.08 0.71 SEM 5.05 0.24 0.71
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Table 3. Amino acid composition (%) of the shell egg by the

combination of chitosan coating and irradiation

None Coated
Amino acid SEM
0kGy 2kGy 0kGy 2 kGy
Cystein 031°  032® 033 035 001
Methionine 0.44 0.46 041 0.45 0.02

Aspartic acid 149° 149 121° 128" 001
Threonine 0.80°  0.80 054 057  0.02
Serine 128 129° 082 087 001
Glutamine acid ~ 1.93* 191 159" 169" 0.6

Glycine 048 048  041° 043 001
Alanine 0.81° 083"  069° 074 002
Valine 085 086 075 078 001
Isoleucine 072 071" 058  060° 001
Leucine 151 151° 110 115" 0.05
Tyrosine 057" 058 039" 040"  0.02
Phenylalanine ~ 0.69°  0.70°  0.70® 074 0.0l
Lysine L1 L11* 080°  0.84° 0.2
Histidine 033" 033" 023 024° 00l
Arginine 1.07° 107 066 069 001
Proline 0.70° 071 046 048" 001
Total 1509 1516 1167 1230

*“Different letters within the same row differ significantly (P<
0.05).

AeHE 215 A&2R1 A77F et 9 %(Chee, 2004)
o HlFo] & wj, AT v A= aFH ol
Ate gk ok Ahae] EA] st M MAMD AP A
Y S 2EHEY 4sE SXAItE A7 23K Ahn et al.,
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Table 4. Contents of cholesterol, phospholipid, carotenoid, retinol, and minerals in the shell egg treated by the combination of chitosan

coating and irradiation

None Coated
SEM
0 kGy 2 kGy 0 kGy 2 kGy

Total cholesterol (mg/g) 5.16™ 5.01™ 5.30° 4.86° 0.04
Total phospholipid (%) 95 8.0 8.1 73 1.08
Total carotenoid ( /g/g) 15.35" 10.57° 16.11° 9.41° 0.65
Retinol ( 1 g/g) 112 0.74 0.85 0.80 0.16
Ca (1 g/2) 961.90 1,002.55 1,004.25 952.50 85.30
Fe (1 g/g) 54.80 48.55 58.50 47.20 6.41

Egg yolk
Mg (1g/g) 78.40 80.70 80.30 78.05 2.49
Zn (1 g/g) 10.35 7.85 8.60 7.35 2.70
Ca (1 g/2) 59.85 69.55 77.10 96.00 9.37
Egg white  Fe (1 g/g) 20.05 17.20 0.65 1.30 13.20
Mg (1 g/g) 82.45 89.70 87.05 94.85 4.65

*“Different letters within the same row differ significantly (P<0.05).
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