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Effects of Storage Time and Temperature
on the Hygienic Quality of Shell Eggs

Jong-Gyu Kim, Jeong-Yeong Park, and Joong-Soon Kim*'

Major in Public Health, Faculty of Food and Health Sciences, Keimyung University, Korea
*Department of Industrial and Management Engineering, Keimyung University, Daegu, Korea

ABSTRACT

Objectives: This study was performed to examine the effects of storage time and temperature and their
interaction on the hygienic quality parameters of shell eggs.

Methods: Eggs from 40-week-old Hy-Line Brown hens were sampled immediately after being laid and
subjected to storage periods of four weeks at a refrigerated temperature (4-5°C) or room temperature (13.0-
19.7°C). Interior/exterior qualities were examined every one week.

Results: Weight loss was 2.4-3.1%. The initial specific gravity of the eggs was maintained until one week at both
temperatures. Air cell size exceeded 4 mm when stored for one week at room temperature, and two weeks at
refrigerated temperature. Albumen index and Haugh unit were significantly decreased at both temperatures after
one week (p<0.001). Rapidly increased pH of the albumen with one week of storage was observed, regardless
of temperature (p<0.001). Extension of the storage for up to four weeks at room temperature resulted in
remarkable deterioration of eggshell quality and instrumental color as redness (a). Air cell size, albumen and yolk
indices, Haugh unit, pH of albumen and yolk were found to be influenced by storage time and temperature
(p<0.001). Interaction effects between storage time and temperature were also significant for air cell size, pH of
albumen and yolk (p<0.001).

Conclusion: The results suggest that air cell size and pH of albumen and yolk were important parameters
influenced by storage time and temperature in shell eggs. Storage time was more influential for air cell size, and
temperature for the pH of yolk. Both variables almost equally influenced the pH of albumen.
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Fig. 1. Changes of weight of whole egg, egg shell, yolk, and albumen during storage at refrigerated temperature or room

temperature. Each point represents the mean £ S.E. Means with different letters are significantly different by
ANOVA and Duncan’s multiple range test (p<0.001). The asterisks indicate significant differences between
refrigerated temperature and room temperature by t-test (*: p<0.05).
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Fig. 2. Determination of specific gravity of eggs using the
saline flotation method in 11% NaCl solution.
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storage at refrigerated temperature or room
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Fig. 4. Deterioration of egg shell according to the storage
time (1, 2, 3 and 4 weeks) at room temperature.
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Table 1. Interaction effect of storage time and temperature on the quality indices of eggs

Items Source of variation Sum of squares daf MS F p value

Weight Constant 170383.198 1 170383.198 856776.548 0.000™"
Storage time (P) 2.552 3 0.851 4277 0.009™
Air temperature (T) 3312 26 0.127 0.641 0.890
PxT 0.712 7 0.102 0.511 0.822
Error 10.341 52 0.199
Sum 170400.114 90

Air cell size Constant 3602.606 1 3602.606 24702.499 0.000™"
Storage time (P) 276.433 3 92.144 631.820 0.000™"
Air temperature (T) 150.919 26 5.805 39.801 0.000™"
PxT 3.471 7 0.496 3.400 0.005™
Error 7.584 52 0.146
Sum 4041.014 90

Yolk index Constant 10.030 1 10.030 32084.158 0.000™"
Storage time (P) 0.124 3 0.041 132.695 0.000™"
Air temperature (T) 0.043 26 0.002 5.294 0.000™"
PxT 0.002 7 0.000 0.949 0.478
Error 0.016 52 0.000
Sum 10.216 90

Albumen index Constant 0.747 1 0.747 15680.788 0.000™"
Storage time (P) 0.019 3 0.006 136.014 0.000™"
Air temperature (T) 0.044 26 0.002 35.180 0.000™"
PxT 0.000 7 4.050E-05 0.850 0.551
Error 0.002 52 4.763E-05
Sum 0.813 90

Haugh unit Constant 434098.611 1 434098.611 21550.011 0.000""
Storage time (P) 2921.344 3 973.781 48.342 0.000"
Air temperature (T) 5809.579 26 223.445 11.093 0.000™"
PxT 241.476 7 34.497 1.713 0.126
Error 1047.476 52 20.144
Sum 444118.486 90

pH of yolk Constant 2210.332 1 2210.332 3083632.608 0.000™"
Storage period (P) 0.301 3 0.100 139.898 0.000™"
Air temperature (T) 2.323 26 0.089 124.633 0.000™"
PxT 0.058 7 0.008 11.586 0.000™"
Error 0.037 52 0.001
Sum 2213.051 90

pH of albumen Constant 3781.286 1 3781.286 15002049.678 0.000™"
Storage time (P) 2.535 3 0.845 3352.431 0.000™"
Air temperature (T) 2.552 26 0.098 389.477 0.000™"
PxT 0.179 7 0.026 101.302 0.000™"
Error 0.013 52 0.000
Sum 3786.565 90

df degrees of freedom, MS: mean square. ~":p<0.01, “":p<0.001
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