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Abstract

This study was conducted to investigate the reliability of automatic cracked and bloody egg detector according
to the age of the hens and the level of the detector. The results of this study are expected to be helpful in the
implementation of the Korean egg grading system, which is expected to improve egg quality for consumers. An
official egg grader randomly selected 1,000 eggs for each experiment (total 36,000 eggs), ran them through the
automatic detector, and conducted labor inspection using the eggs that were classified by the detector as cracked,
bloody, and nommal eggs. The results showed that more cracked eggs were laid by hens aged 40-60 weeks than
by hens aged 30 weeks (p<0.05). Also, when the detector level increased from four to seven (i.e., when it became
less sensitive), its cracked eggs detection rate dropped, and the total rate of cracked eggs was consistent after
the labor inspection of the classified eggs. The automatic detector achieved over 97 percent accuracy. The bloody
eggs constituted only 0.005 percent of all the samples, and all the detector-detected eggs were bloody eggs after
the labor inspection of both the bloody and normal egg lines. Therefore, it can be concluded that the automatic
cracked and bloody egg detector was reliable and can be used in the egg grading system. Considering that cracked
eggs should be less than 9 percent of first-grade eggs in the present egg grading system, the use of an automatic
crack detector may help provide better-quality eggs to consumers by producing less than 5.5 percent cracked eggs.
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Table 1. Number of detected cracked eggs per 1,000 eggs from
a crack detector and labor inspection by hen’s age

Cracked egg line Uncracked line followed by
labor inspection

Age (week) Total
Cracked Amf;;clgg;’f Cracked Hole Sub total
B~39 2375 317 438° 783 5167 7483
44~48 2458 2408 6105 1125 7275 9683
61~66 4208 4058 6275 667 6942  110.00°
SEM” 3422 3320 2299 0865 2329 2155

““Different letters within the same column differ significantly (p<0.03).
"Standard error of the means.
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Table 2. Number of detected cracked eggs per 1,000 eggs from
a crack detector and labor inspection by different levels of
detector

Uncracked line followed by labor
inspection

Cracked Hole

Cracked egg line

After labor
inspection

4 467" 4056 47000 756 5456 95.11
5 B6TT 56T 43 833 667 9522
6 2756 2689 5889 889  67.78° 9467

Level

Total

Cracked Sub total

7 1767 17.11° 6390 956 7344 9056
SEM” 3927 3747 3431 1.198 3483 5676

"Different letters within the same column differ significantly (p<0.03).
"Standard error of the means.
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Table 3. Number of detected broken eggs per 1,000 eggs from a detector and labor inspection by weight standard
. Cracked egg line Uncracked line followed by labor inspection
Level Weight standard (g) Total
Cracked After labor inspection Cracked Hole Sub total

68 < 1267 1244 12.06° 211° 14.11° 26.56"

60~68 21.89° 21.00° 26.56" 378" 3033 51.33°

4 52~60 578 578 8.00° 167" 967 1544

<5 1.33° 133 0.4 0.00° 0.44° 1.78°

SEM” 1.979 1.945 0973 0,480 1.20° 2587

68 < 922" 8.89" 1222 2.00° 1422° 3.11°

60~68 18.67° 18.11° 3078 489" 3767 55.78"

5 52~60 533 5.11° 889" 1.33° 10.22" 1533

<5 044° 044° 044° 0.11° 0.56° 1.00°

SEM” 1.507 1.386 1.766 0.485 1.859 2598

68 < 644" 633" 1322° 256" 1578" 211°

60~68 1578" 1522° 3622 5.11° 4133° 56.56"

6 52~60 511 511° 9.33" 122 10.56° 1567

<3 0.22° 0.22° 0.11° 0.00" 0.11° 0.33°

SEM” 0.961 0.909 1426 0411 1487 1.810

68 < 4.00° 4.00° 13.89" 244 1633° 2033°

60~68 1067° 10.11° 3811 533 B44 53.56'

7 52~60 3.00° 3.00° 18.89" 178" 1367 16.67°

<5 0.00° 0.00° 0.00° 0.00° 0.00° 0.00"

SEM” 0491 0420 199 0716 1983 2.12°

““Different letters within the same column differ significantly (p<0.03).
UStandard error of the means.

Table 4. t-test result between crack detector and labor inspection A AE79] dd $F0] B FolAW HEEE S
in cracked egg detection &40]“% AESA T bo]x A9 glojd Ao Aoy

t-test T-value Pr>|t]
Detector vs Labor inspection 522 <0.0001

Detector vs Total -10.00 <0.0001
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Fig. 1. Cracked egg rate by different levels of crack detector and
labor inspection. Error bar indicates standard error of the means.
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Fig. 2. Number of cracked egg in cracked egg line by different
levels of crack detector after labor inspection. Error bar indicates
standard error of the means.
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Table 5. Number of detected bloody eggs per 1,000 eggs from
a blood detector and labor inspection by hen’s age

Normal egg line followed by labor

Bloody egg line

A inspection (100 sample)
gli Total
(week) o gy Afterlsbor  Bloody  Bloody  Sub
Y inspection ( < 3 mm) ( >3 mm) total
33~39 0 0 0 0 0 0
44~48 0 0 0 0 0 0
61~66 2 2 2 0 2 4

Table 6. Number of detected bloody eggs per 1,000 eggs from a
blood detector and labor inspection by different levels of detector

. Normal egg line followed by labor
Bloody egg line inspection (100 sample)

Level Total

After labor  Bloody Bloody  Sub

Bloody % ection (< 3 mm) (>3 mm) total
00 0 0 0 0 0 0
600 0 0 0 0 0 0
0 0 0 1 0 o
00 2 2 | 0 3
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