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ABSTRACT

This study was carried out to investigate the effects of age of laying hens and grade of shell abnormality on internal egg
quality. At each week, 1,000 eggs were randomly selected from 21,000 eggs laid by Hy-Line hens (100,000 birds) aged from 56
to 62 wk. The samples were divided into normal and externally abnormal eggs by an official egg grader. Then, egg quality
including egg weight, egg white height, Haugh unit and yolk color was evaluated from each normal and abnormal eggs. The
production rate of externally normal and abnormal eggs was 81.22 and 18.78%, respectively. No difference found in the
production rate by the increase of hen’s age, but Haugh unit of eggs from hens of 60-wk-old was higher (p<0.05) than that of
56-wk-old. When the same age groups were compared, egg white height and Haugh unit were lower in eggs which were
externally abnormal. When the grade of abnormality increased, egg white height and Haugh unit were decreased further (p<0.05).
Among the externally abnormal eggs, malformation showed the lowest Haugh unit. In conclusion, the shell abnormality of eggs
laid by hens aged 56 to 62 wk was closely related with internal egg quality. Therefore, the grading external egg quality in the
present egg grading system is directly related with the internal egg freshness.

(Key words : Age of laying hens, Shell abnormality, Internal egg quality, Egg grading)
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Table 1. Production rate of abnormal eggs by different ages of layers

Abnormal egg

(Agke) Normal Spotted Discolored Pimpled Malformation
w Sub Sub Sub Sub
B C total B C D total B C D total C D total

56 8295 260 085 345 280 070 0.05 3.55 415 230 090 735 220 050 270
57 8345 270 0.80 3.50 310 0.75 0.00 3.85 425 200 070 695 175 050 225
58 8130 230 1.00 3.30 470 095 010 5.75 440 255 055 7.50 1.70 045 215
59 8175 29 090 3.80 370 070 0.00 4.40 445 265 080 790 1.85 030 215
60 8095 3.05 0.65 3.70 495 025 0.00 520 455 260 070 7.85 195 035 230
61 80.05 350 0.80 4.30 515 035 0.05 555 485 255 065 805 1.65 040 2.05
62 7810 365 105 470 490 060 000 5.50 6.70 260 055 9.85 1.50 035 1.85
SEM” 690 061 035 092 124 040 0.05 1.57 210 1.07 047 3.58 1.07 016 120

D Standard error of the means (n=14).

Table 2. Changes of egg weight, egg white height, Haugh unit, and egg yolk color produced by different ages

of layers
Age (wk) Egg weight Egg white height Haugh unit Egg yolk color
56 64.65" 6.71° 78.30° 9.55%
57 64.14™ 6.73% 78.84% 9.80°
58 64.65° 6.83" 79.54® 9.44™
59 63.88" 6.85" 79.54 923"
60 63.36™ 7.10° 81.32° 9.12°
61 64.29® 6.97" 80.40™ 9.17°
62 62.26" 7.03% 80.80™ 8.65°
SEM" 0.339 0.101 0.794 0.143

" Different letters within the same column differ significantly (p<0.05). YStandard error of the means (n=14).
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Table 3. Comparison of egg weight, egg white height, Haugh unit and egg yolk color of abnormal eggs at the
same age of layers

Age (Wk) Abnormal egg Egg weight Egg white height Haugh unit Egg yolk color
Normal 66.16" 8.06° 87.70° 9.23
Spotted 64.43% 6.99° 81.09" 9.47
s Discoloration 62.52° 6.66" 78.89" 9.51
Pimpled 65.37" 6.58" 77.00 9.52
Malformation 64.65™ 527° 64.44° 10.13
SEM" 0.722 0.209 1.741 0.354
Normal 63.50" 8.06" 88.34° 9.33°
Spotted 63.19 6.68" 78.59 9.70™
57 Discoloration 64.76™ 6.65 78.61° 10.24®
Pimpled 63.63 6.67° 78.81° 9.60"
Malformation 66.65" 5.50° 68.39° 10.41°
SEM" 0.761 0.220 1.640 0.311
Normal 63.44° 748" 84.78" 8.65°
Spotted 63.83" 6.94™ 80.55® 9.18™
s Discoloration 63.91° 6.67™ 78.26" 9.30™
Pimpled 64.66° 6.80™ 79.35™ 9.91°
Malformation 68.57" 6.26° 74.55° 10.11°
SEM" 0.814 0.220 1.591 0.324
Normal 62.36 7.83° 86.00" 8.93
Spotted 64.34 6.78" 79.06" 9.36
59 Discoloration 63.69 6.93° 80.77° 9.07
Pimpled 63.43 6.76° 78.86° 9.16
Malformation 64.13 5.83¢ 72.31° 9.81
SEM" 0.700 0.228 1.826 0.337
Normal 64.19 787" 87.11° 8.90
Spotted 62.44 6.82 80.12° 8.91
60 Discoloration 62.55 7.38% 83.82% 8.93
Pimpled 63.56 7.13° 81.49® 9.22
Malformation 64.02 6.30° 74.09° 9.52
SEM" 0.934 0.249 1.909 0.338
Normal 64.08" 7.75a 86.31° 8.98°
Spotted 63.69 7.10° 80.76 9.00
ol Discoloration 63.77° 7.04° 81.28% 8.98°
Pimpled 64.00° 6.82 80.10° 9.06°
Malformation 66.98° 6.21° 72.63¢ 10.20°
SEM" 0.759 0.219 1.813 0.352
Normal 63.78 7.73" 86.14° 8.30°
Spotted 63.66 7.17% 80.95" 8.51°
0 Discoloration 64.55 7.05° 81.74° 8.75°
Pimpled 64.17 6.99° 80.95" 8.44°
Malformation 65.67 6.04° 72.38° 9.76"
SEM" 0.745 0.222 1.738 0.297

“*Different letters within the same column at the same age differ significantly (p<0.05). "Standard error of the means (n=10).
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Table 4. Egg weight, egg white height, Haugh unit, and egg yollk color of eggs with different abnormalities
graded by an official egg grader

Abnormal egg Abrg)rl;lr(r;:hty Egg weight Egg white height Haugh unit Egg yolk color
Normal 64.22% 7.83" 86.63" 8.90°
Sootted B 63.99% 717" 82.10™ 9.00°

potte C 63.01" 638" 75.62° 9,50
B 63.90" 717" 82.37™ 8.85°
Discoloration C 63.04 6.11° 74.50° 10.44°
D 62.83° 6.03° 74.15° 10.25%®
B 64.23% 7.13%® 81.86™ 8.88°
Pimpled C 63.95" 6.77" 79.24™ 9.14™
D 64.16™ 6.13° 73.88° 10.49

Malformati C 65.97° 6.16° 73.45° 9.98"*

alrormation
D 65.12% 5.11¢ 65.15° 9.98%*
SEM" 0.660 0.182 1.446 0.277

" Different letters within the same column at the same age differ significantly (p<0.05).
" Standard error of the means (n=22).
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Table 5. Average production rate and size of blood and meat spots in egg white produced from layers at

different ages

Blood spot Meat spot
Age (Wk) : > ; >
Rate (%) Size (mm") Rate (%) Size (mm”)
56 0.45 1.50 11.64 3.72
57 10.50 3.39
58 0.30 3.00 9.47 3.52
59 0.73 7.50 12.90 3.96
60 0.76 7.50 8.54 3.86
61 11.86 4.03
62 0.66 1.50 12.78 3.85
SEM" 0.327 2.204 4.556 0.608
" Standard error of the means (n=14).
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