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The Effect of Hen Age on Egg Quality in Commercial Layer

Min Hee Lee, Eun Jung Cho, Eun Sik Choi, Min Hee Bang and Sea Hwan Sohn'
Department of Animal Science and Biotechnology, Gyeongnam National University of Science and Technology, Jinju 52725, Korea

ABSTRACT Egg quality is a very important factor for both consumers and producers. Factors affecting egg quality include
strain and age of hens; egg storage temperature, time, and humidity; laying season; and feeding. This study aimed to determine
the effect of hen age and egg storage time on egg quality. A total of 700 eggs obtained from Hyline Brown commercial layers
were used for this experiment, and they were separated into two hen age groups (30 vs. 60 weeks) with eight treatments
and four storage times (day 0, 10, 20, and 30). The egg weight; shell color, thickness, and density; albumen height; Haugh
unit (HU); yolk color; and the yolk and albumen pH and viscosity were measured for the egg quality assessment. The results
showed that the age of the hen and egg storage time significantly affected almost all parameters of the internal and external
egg quality. The shell thickness, albumen height, HU, yolk color, pH of yolk and albumen, and yolk viscosity significantly
decreased with increasing hen age. The egg shell color was significantly lighter in eggs from 60-week-old hens than in those
from 30 weeks-old hens. The egg weight; shell weight, thickness, and density; albumen height, HU; and albumen viscosity
significantly decreased, but the yolk color and pH of the yolk and albumen increased with increasing egg storage time. The
interaction effects between the storage time and hen age were significant in shell thickness, albumen height, yolk color, and
yolk and albumen pH and viscosity. The eggs obtained from 60-week-old hens showed significantly lower shell thickness,
albumen height, and HU values, which are considered typical egg quality measurements, than values of eggs from 30-week-old
hens. Therefore, increasing hen age and egg storage time caused the deterioration of egg quality. In conclusion, this study
demonstrated that hen age is the major factor affecting the quality of fresh eggs, whereas the storage time is the determinant
factor affecting the quality of stored eggs.

(Key words : egg quality, hen age, storage time, Haugh units, commercial layer)
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Fig. 1. The interaction effect of hen age and storage time on
egg weight.
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Table 1. Effects of the hen age and storage time on egg shell qualities

Hen age Storage Number Egg weight Shell weight Shell thickness Shell denzsity Shell color
(wks) time (d) of eggs (2 (2 (mm) (mg/em’)
0 56 64.1143.56" 8.7240.65" 0.3510.033" 116.69+8.41° 25.2144.05%
10 92 61.38+2.24° 8.00:£0.72° 0.328+0.029™ 110.07+9.82° 24.93+4.39%
% 20 91 59.9242.77% 7.84+0.61° 0.335+0.026™ 109.65+8.08° 24.55+3.95°
30 99 59.20+2.08" 7.7420.56° 0.329+0.034™ 109.10+£7.32° 24.23+4.24°
0 50 64.31%3.40° 8.62+0.74° 0.33120.030™ 115.05+9.40° 27.00+4.14™
10 118 61.03+2.00" 8.01+0.57° 0.328+0.027> 110.66+7.44° 27.55+4.61°
0 20 116 59.75+1.52¢ 7.93+0.69° 0.319+0.028" 111.1249.11% 27.78+4.67°
30 78 58.90+1.65 7.91+0.57° 0.322+0.026% 111.91£7.87™ 28.1044.75°
30 338 60.80+3.10 8.00£0.72 0.3340.032° 110.77+8.81 24.67+4.17°
60 362 60.62+2.65 8.05+0.67 0.3250.030° 111.68+8.46 27.67+4.59*
0 106 64.203 47" 8.67+0.69" 0.3410.035" 115.92+8.89° 26.06+4.17
10 210 61.18+2.11° 8.00:£0.64° 0.328+0.028" 110.40+8.54° 26.40:4.68
20 207 59.8242.16° 7.89+0.66™ 0.327+0.030 110.48+8.68" 26.36+4.65
30 177 59.07+1.91¢ 7.8120.57° 0.325+0.031° 110.34+7.67° 25.94+4.85
Age (A) N.S N.S 0.0001 N.S <0.0001
S;Zf:ﬁoﬁf Storage time (S) <0.0001 <0.0001 <0.0001 <0.0001 N.S
A xS N.S N.S <0.0001 N.S N.S

274 The values (meantstandard deviation) with different letter within column significantly differ (p<0.05).
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The storage time with asterisk(*) means significant difference
between 30 w and 60 w (p<0.05).
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Table 2. Effects of the hen age and storage time on internal egg qualities

257

pH Viscosity
H(G\I;kzsge ﬁssera(gg) I:: I:gbgesr he/zléﬁr r?f:fln) o olk color Yolk Albumen Yolk Albumen
0 56 9.82+1.46°  97.06+ 6.84°  566£1.10° 524007  7.17+0.17°  12.68+4.33"  20.68+6.20°
10 92 6.75+1.10°  80.77+ 7.44°  7.08+0.68°  5.86+0.08  9.01x0.08"  13.55£191°  7.15+4.23°
% 20 91 6.53£1.18°  79.62+ 829°  7.70+0.85°  5.92+0.09°  9.03x0.12°  12.93£3.25"  6.47+2.64°
30 99 536+0.92° 7118+ 8.00°  7.63x0.55°  5.89+0.11°  8.89+021°  12.854248"  6.93+347
0 50  881£157° 9175+ 9.42°  6.68+0.82°  529+0.07"  7.170.16"  10.47+4.06® 13.78+5.79
10 118 6.48+1.06° 7899+ 7.76*  6.64+0.83¢  5.47+0.11°  8.54+0.03° 6.07+1.15°  8.31+4.50°
0 20 116 592+1.13% 7522+ 870 7.20+0.65°  5.72+0.07°  8.74+0.08" 6.7242.74°  4.18£1.61°
30 78 506£1.12° 68.28+£10.22°  7.50£0.66°  5.66+0.13°  8.77+0.08" 7712291 3.53+1.19°
30 338 6.79+1.85°  80.35+11.44°  7.17+1.06°  5.70+0.31°  8.43x0.85"  12.9743.18"  10.62+7.61
60 362 6.32+1.62° 772441126  7.04+0.82°  5.41£0.19°  7.69+0.74° 9.13£3.94°  10.77+6.51
0 106 934+1.59° 9455+ 855°  6.14+1.10°  527+0.08°  7.17+0.17° 11512432  16.84+6.91°
10 210 6.60£1.08°  79.77+ 7.66°  6.83+0.80°  5.79+0.17°  893+0.19® 12284336  7.37+4.25"
20 207 6.19£1.19°  77.16+ 878°  747+0.77°  5.88+0.12°  897+0.17°  11.66+4.02  5.98+2.61°
30 177 523+1.03'  69.90+ 9.13%  7.5740.60°  5.84+0.14°  886+0.20°  11.82+3.28 6.19£3.41°
Age (A) <0.0001 <0.0001 0.0209 <0.0001 <0.0001 <0.0001 N.S
Svj;rzzoif Storage time (S)  <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 N.S <0.0001
A xS 0.0339 N.S <0.0001 <0.0001 <0.0001 0.0004 0.0006
"¢ The values (meantstandard deviation) with different letter within column significantly differ (p<0.05).
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Fig. 4. The interaction effect of hen age and storage time on



258 o] 5 : A o] AR FAdo nAE 9T

100
90
£ 80
L
()]
2 70
I
60
50

0d* 10d 20d* 30d

storage time
e=@=— hen at 30 w  ==fill= hen at 60 w

Fig. 5. The interaction effect of hen age and storage time on
Haugh Unit.

The storage time with asterisk (*) means significant difference
between 30 w and 60 w (p<0.05).

~

yolk color
(o))

0d* 10d* 20d* 30d

storage time
==@==hen at 30 w  ==jll= hen at 60 w

Fig. 6. The interaction effect of hen age and storage time on
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between 30 w and 60 w (p<0.05).
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