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Effects of Egg Storage, Storage Temperature, and Insemination of Hens on Egg Quality

Y. O. Suk"" and J. T. Kwon’
lDepartment of Applied Animal Science, Division of Life Resources, Sahmyook University,
26-21 Kongneung-Dong, Nohwon-Gu, Seoul 139-742, South Korea,
ZHalim, 13-14 Ahryang-Ri, Mangsung-Meon, Iksan, Cheonbuk 570-883, South Korea

ABSTRACT A total of 1,200 eggs obtained from 312-day-old Hy-line Brown laying breeder hens and 319-day-old Hy-line
Brown commercial laying hens (600 eggs obtained from each one) at same day were used to investigate the effects of egg
storage, storage temperature, and insemination of hens on the change of albumen height, Haugh unit(HU), albumen pH, shell
strength, and yolk color. Eggs were stored up to 14 days after lay at 3°C or 10C and sampied one day after stored and
then 24 hours interval. Longer periods of storage resulted in lower albumen height and HU at both storage temperatures, but
in higher albumen pH. The eggs stored at 3'C were significantly (P<0.05) higher in HU and lower in albumen pH than the
ones stored at 10°C. The eggs obtained from the non-inseminated-hens were significantly (P<0.05) higher in albumen height,
HU, and albumen pH than the eggs obtained from the inseminated-hens. Whereas, the eggs obtained from the non-
inseminated-hens in the mean albumen pH of eggs stored at 3°C were significantly (P<0.05) higher than the ones obtained
from the inseminated-hens, but the mean albumen pH of eggs stored at 10C did not differ each other. The mean shell strength
of the eggs obtained from the inseminated-hens was significantly (P<0.05) stronger than that of the eggs obtained from the
non-inseminated-hens at both storage temperatures. Albumen height and albumen pH were negatively correlated (P<0.01~
0.001) in both inseminated and non-inseminated-hen's egg groups. The degree of yolk colors was not significantly changed
overall of the experimental periods in both storage temperatures. The study suggests that the change of egg freshness such
as albumen height and HU is relatively more associated with storage period and storage temperature than insemination or

non-insemination of hens.

(Key words: albumen height, Haugh unit, storage period, storage temperature, insemination)
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Table 1. Chemical composition of basal diet

Chemical Hy-line Brown  Hy-line Brown

composition Breeder Commercial Layer
Crude protein(%) 15.5 16.5
Ether extract(%) 44 3.0
Crude ash(%) 10.5 15.0
Crude fiber(%s) 32 6.0
Ca(%) 3.0 35
P(%) 0.56 - 0.50
Lysine(%o) 0.77 0.77
Methionine + cystine(%o) 0.60 0.70
Methionine(%o) 0.32 0.40
Carophyllred(%) - 0.04
TMEn(Kcal/kg) 2,750 2,830

1) Robotmation Co., Ltd., 2-4-2 Nihonbashi Muromachi, Chuo-Ku, Tokyo 103-0022, Japan.

2) Beckman Instruments Inc., Fullerton, CA 92634-3100, USA.
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Table 2. The effects of egg storage(ES), storage temperature(T), and insemination(I) on egg traits
Item Egg weight Albumen height Haugh unit Albumen pH Shell strength Yolk color
T 3C 10C 3C 10C 3C 10C 3C 10C 3T 10C 3C 10C
ES (® (mm) (unit) (kg/em’)
1d 592 58.7" 8.10° 7.83° 89.6° 88.5" 8.88° 8.84° 365 337 10.9° 10.8*
2d 59.4° 59.2° 817" 7.44° 90.0° 86.0° 8.80° 8.87° 3.50° 3.56° 11.0° 10.8*
3d 61.7° 58.8° 8.01° 7.51° 88.0° 86.6" 8.92° 902°  3.65 3.59° 1.1° 11.0°
4d 62.2° 58.0° 8.11° 772 89.0° 86.1° 9.06* 928" 3.7 3.70° 11.1° 10.8*
5d 583" 58.5" 8.24° 760°  9L1® 874° 8.92° 926° 365 374 11.0° 10.6°
6d 614"  590° 796" 726" 884" 849" 859"  891° 371* 378 109 10.9°
7d 58.3° 62.7° 7.46° 7.58° 86.0° 85.6° 8.78" 890°  3.52° 3.80° 10.9° 11.0°
8d 58.1° 59.4° 7.64° 6.90° 87.7° 827 8.93° 9.18° 3.50° 3.94° 10.9° 11.0°
9d 59.5° 60.5° 137 727 85.6° 84.7° 9.09° 926° 384 386 10.8° 10.9°
10d 60.3° 622" 746 720° 86.1° 839° 8.87° 8.99" 337 379 10.8° 10.7°
11d 62.6° 58.8° 738 6.94° 84.4° 83.2° 9.01* 9.16° 358 3.58 10.7° 10.6°
12d 61.3° 61.5" 7.78° 6.97° 85.7 82.2° 9.01° 921*  371° 419 11.0° 11.0°
13d 60.1° 62.0° 7.62° 7.20° 86.8° 835" 9.02° 9.17° 388 3.91° 10.8* 10.7°
14d 60.5° 62.2° 731° 678 84.7° 804"  9.08 931°  3.70° 372 10.9° 10.8°
Mean 60.2 60.1 7.76 730 87.4 84.7 8.93 910 364 375 10.9 10.8
SEM 017 016" 006" 006" 031 036  001* 001" 003" 004 0.10° 010"
I
El 592° 600 763 7.4 86.8° 839" 8.84° 908 390" 396 8.5 8.4
EN 61.3 60.2* 7.89" 7.46' 87.9° 85.5 9,02 9.1 339 355 13.3Y 13.2Y
Source of variation P
ES 0.0001 0.0001 0.0001 0.0001 0.0093 0.0126
T 0.6267 0.0001 0.0001 0.0001 0.0254 0.0283
I 0.0001 0.0002 0.0100 0.0001 0.0001 0.0001
ES x T 0.0001 0.6566 0.8562 0.0001 0.1311 0.2453
ES x I 0.0001 0.2997 0.6456 0.0057 0.6240 0.1952
T x 1 0.0001 0.7054 0.6079 0.0001 0.2789 0.7437
ESXTx1 0.0001 0.6197 0.8385 0.0008 0.7379 0.5461

EI Eggs obtained from the inseminated hens. EN = FEggs obtained from the non-inseminated hens.

® Means between storage temperatures in each egg trait at same egg storage without common superscripts are significantly different at

P<0.05.

*¥ Means between inseminated hen and non-inseminated hen-group eggs at same storage temperature without common superscripts are

significantly different at P<0.05.
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Fig. 1. The effect of egg storage and storage temperature on
albumen height.
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Fig. 3. The effect of egg storage and storage temperature on

albumen pH.
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Table 3. The effects of egg storage and insemination of hen on egg freshness (Mean+SD)

Storage Albumen height(mm) Haugh unit(unit) Albumen pH

Time(day) EI EN El EN EI EN
1 7.89+1.46" 8.04+1.54™ 88.5+7.81" 89.6+7.82" 8.78+0.11° 8.94+0.11%
2 7.69+1.30% 7.93+1.63™ 87.5+7.73% 88.5+9.08™ 8.86+0.12™ 8.81+0.47°
3 7.52+1.36%* 8.00+1.20™ 86.6:7.16™7 88.0+8.33"™ 8.92+0.23"™ 03+0.13™
4 7.60+1.27% 8.22+1.52" 87.0+7.35%* 88.1£14.97™ 9.12+0.21% 9.22+0.14"
5 7.84+1.20% 8.00+1.57™ 88.6+6.69" 89.9+7.59" 8.99+0.30™ 9.20+0.11"
6 7.44+1.61% 7.78+1.16™ 85.4+8.81™" 87.9+7.25™ 8.69+0.26 8.81+0.21
7 7.48+1.32%* 7.55+1.43% 86.1+7.36%" 85.5+8.38" 8.78+0.217 8.90+0.61"
8 7.09+1.10™ 7.44+1.16% 83.7+7.11% 86.6+6.83""* 8.97+0.22" 9.14+0.11"
9 7.45+1.22% 7.18+1.24* 85.8+7.15%* 84.5+7.58" 9.1120.14 9.24+0.09"
10 7.34+1.11%* 7.32+1.25* 85.4+6,87"* 84.6+8.42" 8.89+0.11™ 8.97+0.08~
1 7.20+1.38"” 7.13+1.08 84.2+9.33"%? 83.57.14° 9.01+0.20™ 9.16£0.21%
12 7.12+1.26™" 7.63+1.16™* 81.9+14.68" 86.0+7.16™* 9.09+0.12% 9.13+0.12"
13 7.11+1.28" 7.72+1.59™ 84.0+7.89" 86.3+8.85""" 9.06+0.11™ 9.13+0.09™
14 6.58+1.33" 7.51+1.60°° 80.6+8.39" 84.5+9.68" 9.15+0.18° 9.24+0.16"
Mean 7.38+1.33" 7.67+1.40" 85.4+8.59" 86.7+8.85" 8.96+0.23* 9.07+0.28"

EI = Eggs obtained from the inseminated hens. EN = Eggs obtained from the non-inseminated hens.

%% Means among storage periods at same column without common superscripts are significantly different at P<0.05.

*® Means between inseminated hen and non-inseminated hen-group eggs in each egg trait without common superscripts significantly differ

at P<0.05.
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Table 4. Correlation coefficients(r) between measures of albumen quality and egg weight

. EI EN
Storage time
pH SST EW pH SST EW
1d AH -0.254 -0.063 0.370* -0.170 0.078 0.170
pH - -0.064 0.281 - 0.161 -0.019
2d AH -0149 0.015 0.008 -0.030 -0.063 0.279
pH - 0.005 0.187 - -0.300 0.069
3d AH -0.316* -0.284 0.332* ~0.459%* -0.081 0.384*
pH - 0.120 -0.152 - 0.224 -0.230
4d AH 0.017 -0.054 0.208 -0.400* -0.047 0.350*
pH - 0.176 -0.400* - 0.176 - 0.676%**
5d AH -0.400** 0.181 0.043 -0.210 0.109 0.054
pH - 0.002 -0.042 - 0.163 -0.111
6d AH -0.122 -0.150 0.264 -0.271 0.006 0.183
pH - 0.068 -0.256 - -0.056 -0.308
7d AH -0.121 0.319* 0.201 -0.241 0.026 0.158
pH - -0.050 0.310 - -0.002 -0.058
8&d AH -0.253 -0.134 0.016 -0.573 -0.088 0.280
pH - 0.377* 0.158 - 0.364* -0.2%
9d AH -0.251 0.025 0.115 ~-0.157 -0.153 0.311*
pH - 0.033 -0.234 - -0.051 0.120
10d AH 0.102 -0.014 0.117 0.096 0.028 -0.018
pH - 0.165 0.117 - 0.523%** -0.236
11d AH ~-0.250 -0.148 0.165 0.268 0.311* 0.060
pH - 0.328*% -0.375* - 0.384* -0.105
12d AH -0473* -0.169 -0.011 -0.227 -0.103 0.208
pH - 0.147 -0.019 - 0.257 0.010
13d AH -0.264 0.081 0.240 -0.125 0.266 0.180
pH - 0.006 0.045 - 0.030 0.167
14d - AH -0.402%* 0.006 0.080 -0.019 -0.038 0.125
pH - 0.061 0.264 - 0.157 -0.047
Total
AH —0.245%** 0.042 0.153%4% —0.123%* -0.006 0.111%*
pH - 0.142%%* -0.068 - 0.077 -0.025

EI = Eggs obtained from the inseminated hens. EN = Eggs obtained from the non - inseminated hens. AH= Albumen height; pH= Albumen

pH; SST= Shell strength; EW= Egg weight.
*P<0.05, **P<0.01, ***P<0.001.
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