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ABSTRACT This study was conducted to analyze the correlation between egg breakage rate and cumulative external forces
on eggs during the egg transfer system in 12 commercial layers farms. The commercially available electronic egg device was
used to detect the external forces on eggs during egg collection systems. In addition, egg breakage rate per farm was collected.
It was found that the external force on eggs were greater in the order of washer and dryer connection part, conveyor
connection part, transfer, sorter, collecting elevator, packer, egg transfer connection part, and egg tray. A positive relationship
between the external forces on eggs during egg transit system and the incidence of cracked eggs per farm was noted. The
external forces on eggs varied from 5G to 38G depending on the location and the egg breakage rate ranged from 3.2 to 14.5%
per farm. Although efforts to produce eggs with high eggshell quality are considered important, extra care should be made
to lower the external forces on eggs during the egg transfer system from laying house to egg packing center.

(Key words: laying hens, egg conveyor line, electronic egg, egg breakage rate)
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Table 1. Characteristics and status of experimental farms
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Fig. 1. The flowchart of egg production system from farm to
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egg packing center.

Farms Regions Strains Weeks' Number of hens Feeder type
1 Gyeonggi-do Hy-Line Brown 58 300,000 Hopper
2 Gyeonggi-do Hy-Line Brown 38 210,000 Hopper
3 Gyeonggi-do Hy-Line Brown 25 80,000 Hopper
4 Gyeonggi-do Hy-Line Brown 69 190,000 Hopper
5 Gyeonggi-do Hy-Line Brown 60 85,000 Hopper
6 Gyeongsangbuk-do Hy-Line Brown 34 150,000 Chain
7 Gyeonggi-do Hy-Line Brown 38 95,000 Chain
8 Gyeonggi-do Lohmann Brown 59 150,000 Chain
9 Gyeonggi-do Hy-Line Brown 37 260,000 Chain
10 Gyeonggi-do Hy-Line Brown 56 75,000 Chain
11 Gyeonggi-do ISA Brown 56 55,000 Hopper
12 Gyeonggi-do Hy-Line Brown 36 135,000 Chain

! Weeks = weeks of age.
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Fig. 2. Egg transit system from laying house to egg packing center. Electronic egg (red in color) is shown in B, G, and I. A: cage
with egg belt; B, C: elevator; D, E, F: conveyor; G, H: accumulator; I, J: connector; K: egg washer and dryer; L: crack detector;
M: transfer; N: packer.
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Fig. 3. An example of a graph of external forces measured
using a wireless electronic egg (Wireless Egg Node 1II).
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Table 2. The external forces on eggs during the egg transit system from house to egg grading packing center
Egg transit locations'” Total TCE*
Farms
A B ¢ D E F G H Gvalue* (%)
1 6.0 20.5 8.0 15.0 21.0 16.0 5.5 21.0 113.0 5.2
2 11.0 13.3 17.7 23.0 14.7 20.3 14.7 15.0 129.7 5.6
3 6.7 15.0 8.0 16.7 19.3 10.7 6.0 17.0 99.4 32
4 9.0 12.5 13.5 15.0 6.0 17.0 19.0 11.0 103.0 4.8
5 9.3 133 8.7 17.0 10.0 15.7 10.0 11.7 95.7 3.7
6 15.5 15.5 28.0 18.0 5.0 10.0 225 18.5 133.0 5.3
7 15.0 15.7 15.0 19.7 9.7 213 30.0 133 139.7 6.3
8 24.0 26.0 31.0 19.0 20.7 36.7 17.0 29.3 203.7 11.5
9 153 23.0 15.7 20.0 14.3 28.0 19.3 8.7 1443 7.0
10 10.7 227 373 243 20.7 22.7 383 257 202.4 14.5
11 11.3 15.0 15.0 10.0 10.0 17.0 18.0 15.5 111.8 6.7
12 12.5 12.0 21.0 19.0 19.5 22.5 20.0 15.5 142.0 9.5
Mean 122 17.0 182 18.1 14.2 19.8 18.4 16.9 134.8 6.9
Median 11.2 15.3 154 18.5 14.5 18.7 18.5 15.5 131.4 6.0
Max. 24.0 26.0 373 243 21.0 36.7 383 293 203.7 14.5
Min. 6.0 12.0 8.0 10.0 5.0 10.0 5.5 8.7 95.7 32
SD? 4.9 47 9.4 3.8 6.0 7.4 9.3 6.0 36.1 33
' A: cage to egg belt; B: egg belt to elevator; C: elevator to conveyor; D: accumulator; E: accumulator to connector; F: washer to dryer;

G: transfer; H: packer.
% Values are expressed as G-value.
* Total G-value = Sum of the forces on egg at transit points.

* TCE = Total of cracked egg (%).
> S.D. = Standard deviation.
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Fig. 4. Regression analysis between cumulative external force
on eggs (G-value) during the egg transit system and the
percentage of cracked egg per farm.
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