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Effect of the balance gas of modified atmosphere packaging
on the shelf-life of eggs
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Abstract: This study used high concentration of CO, with different proportions of N,,0O,,and air as equilibrium
gas to store eggs. Freshness indicators such as weight loss, yolk index,Hough units,and pH of egg white were
evaluated preservation effects of modified atmosphere packaging on shelf-life extension on eggs. Finally,
weight loss, pH of egg white was significantly in lower level and yolk index,Hough units were in higher level for
egg samples stored in MAP (60%~100% CO,) under 25°C.After 28d of storage,the yolk of unpackaged
samples in control group was loosed and Hough units of eggs in air package samples dropped to B grade.
But egg samples kept in AA grade throughout the entire storage period in MAP,without significant difference
(p<0.05) among different gas mixtures.
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Table 1  Changes in weight loss (%) of egg samples during storage of 28d at 25°C

g O E (D
3 7 14 21 28
A 0.187+0.059" 0.349+0.019"® 0.619+0.024" 1.189+0.112" 1.489+0.069""
B 0.206+0.074" 0.353+0.033" 0.660+0.083" 1.167+0.209" 1.540+0.262"™
C 0.214+0.059" 0.338+0.030" 0.627+0.068" 1.135£0.191'¢ 1.545£0.127"
D 0.160+0.050"* 0.345+0.018"™ 0.652+0.042" 1.159+0.156" 1.532+0.148"
E 0.182+0.085" 0.349+0.038" 0.625+0.063" 1.192£0.145" 1.512£0.192'F
F 0.174+0.053" 0.3540.022"* 0.637+0.039" 1.149+0.157" 1.531+0.147"
G 0.222+0.055" 0.338+0.082"" 0.640+0.039" 1.212£0.025" 1.585+0.098""
H 0.184+0.045" 0.348+0.051"" 0.639+0.039" 1.165+0.107" 1.559+0.104"
POy el 1.650+0.513* 3.476+0.568" 5.913+0.597 8.185+0.823" 9.882+0.411*

RPN AMEHGE AP b =R R R . ANFNE FRMUR SN ZE R B3, ARIRS P EHER AT =R B

# (p<0.05) ; K2~KA4[].
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Table 2 Changes in yolk index of egg samples during storage of 28d at 25°C

S HERRH D
b 0 3 7 14 21 28
A 0.510.061* 0.48+0.023" 0.48+0.023% 0.44+0.017 0.430.020° 0.42+0.005"
B 0.51+0.061* 0.48+0.01204% 0.450.019 0.44+0.028< 0.43£0.007 0.42+0.007"
C 0.51+0.061* 0.470.011°45 0.45+0.027 0.43£0.040" 0.42+0.027 0.40£0.031'
D 0.51+0.061* 0.46£0.021°" 0.46+0.029° 0.43£0.018" 0.43£0.014 0.42+0.009'"
E 0.51+0.061* 0.46£0.019°" 0.460.007 0.440.016 0.44+0.033% 0.42+0.021'
F 0.51+0.061* 0.440.023"% 0.430.030"" 0.42+0.039"* 0.42+0.025® 0.400.053'
G 0.51+0.061* 0.45£0.011 0.45+0.017 0.43+0.019" 0.430.022° 0.41£0.013'
H 0.51+0.061* 0.440.011%* 0.42+0.014" 0.40£0.012" 0.29+0.023' 0.22+0.024

Xt 4L 0.51+0.061* 0.42+0.018 0.34+0.022 0.26+0.028 0.210.024 -
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Table 3 Changes in Hough units of egg samples during storage of 28d at 25°C
. filt R AL (D
SIS 2
0 3 7 14 21 28

A 80.73+2.25* 78.43+1.92% 77.38+2.28"¢ 75.92+3.91% 75.53+3.35¢ 73.89+3.30"™
B 80.73+2.25" 78.01£2.19%48 77.45£2.19"¢ 75.45+2.7850 74.74£4.30°° 73.37£4.08"
C 80.73+2.25* 78.75+1.53"% 77.12+0.33%¢ 76.46+2.01¢ 71.22+1.49 71.08+2.63"
D 80.73+2.25" 77.11£2.318¢ 77.28+3.74" 76.33+3.20°% 73.87+4.72°° 71.83£2.33"
E 80.73+2.25* 77.27+1.925¢ 76.18+3.23" 75.05+2.47¢ 74.47+3.88°7 72.39+4.02"
F 80.73+2.25% 77.53£3.39%F 76.34£3.87" 74.64+4.64¢ 75.67+3.38%¢ 72.59+£2.59"¢
G 80.73+2.25% 77.41£3.05"" 75.21£2.56™ 75.21+3.69* 74.95+3.69" 71.61+2.05™
H 80.73+2.25% 76.01£2.61" 70.11+4.20 62.96£5.97" 60.91+4.01" 41.99+3.68

payiceil 80.73+2.25% 75.75+1.84% 68.83+3.40 46.66+4.36™ 42.95+5.52* -

4 25C M Afis & S0 2H28d N 4 1 pHBE IS ] [F 72 1k,
Table 4 Changes in pH of egg white of egg samples in 28d of storage at 25°C
. it R (D
SR
0 3 7 14 21 28

A 8.73+0.095* 7.92+0.154* 7.4120.103% 7.30+0.072¢ 7.42£0.120¢ 7.31£0.050¢
B 8.73+0.095* 7.72+0.113%¢ 7.53+0.095 7.68+0.132%¢ 7.76+0.243* 7.43+0.185"™
C 8.73+0.095* 7.68+0.187°® 7.4520.092%¢ 7.65+0.084* 7.49+0.143¢ 7.46+0.124"%
D 8.73+0.095* 7.77+0.142+¢ 7.54+0.178"" 7.32+0.037* 7.96+0.074" 7.27+0.070~F
E 8.73+0.095* 7.5420.044" 7.30+0.103 7.45£0.094" 7.50£0.067" 7.20+0.106*
F 8.73+0.095* 7.79+0.183* 7.47+0.096™¢ 7.47+0.075% 7.79+0.037" 7.29+0.117*"
G 8.73+0.095* 7.89+0.103¢ 7.63+0.086" 7.30+0.081° 7.52+£0.260" 7.48+0.059""
H 8.73+0.095* 8.70+0.161" 8.740.061" 8.63+0.057" 8.38+0.187™ 8.84+0.179*

X 4 8.73+0.095* 9.03+0.130** 9.46+0.181 9.86+0.121" 9.07+0.054" -
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