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Studies on Development of a Chicken Feet—bone Remover (I)
— Analysis of design factor with Chicken Feet—bone Remover —
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Consumption of chicken feet has been increasing recently, thus it was necessary to produce good quality of bone less
chicken feet. In the process of bone removal during chicken feet production, feeding, conveying, cutting and bone removing
process takes about 90% of overall labor. Therefore, the development of a chicken feet-bone remover was necessary to
reduce the cost of labor.

There has been few research on the chicken feet bone removers so far in Korea as well as worldwide. So the main
objective of this study was to develop a chicken feet-bone remover which is suitable for domestic circumstances.

The average length of chicken feet was 113.3 mm with maximum and minimum lengths of 135.8 mm and 92.2 mm,
and the average diameter of chicken leg was 12.5 mm, average width of the toe was 56.2 mm and the average weight
of chicken feet was 26.4 g with maximum and minimum weight of 39.3 g and 16.9 g, respectively. Also, the average
moisture content was 64.7% (w.b). The average cutting force of little toes was 15.6 N for the size ranges of less than 3.5
mm, 22.5 N, 3.5~6.0 mm and 30.3 N for larger than 6.0 mm in diameter, respectively.
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Fig. 1 Experimental materials of chicken feet.
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A : total length B : leg length C : tall toe length
D : little toe diameter E : leg diameter F : tall toe diameter
G : width

Fig. 2 Dimension of a chicken foot used in measuring.
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Fig. 3 Schematic of ring-dynamo feet for measuring the cutting
force of little toe.
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Fig. 4 Schematic of ring-dynamo test for measuring push force of
the leg bone.
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Fig. 5 Calibration curve of ring-dynamo for measuring system.
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Table 2 Composition ratio of chicken little toe diameter for the
ranges in size

Size range of little toe diameter (mm) | Composition ratio (%)
<35 8
3.5~6.0 78
6.0 < 14
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Table 3 Composition ratio of chicken tall toe diameter for the
ranges in size

Size range of tall toe diameter (mm) | Composition ratio (%)

<10 15
10~15 72
15 < 13
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Table 4 Composition ratio of chicken leg diameter for the ranges
in size

Size range of leg diameter (mm) Composition ratio (%)

<15 16
15~18 75
18 < 9
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Table 5 Average cutting forces of chicken feet for the ranges in
size

size range |Mean (N) = S. D (N) | Min (N) [Max (N)| No.
< 3.5 mm 15.6 + 3.1 10.7 27.4 100
3.5~6.0 mm| 225 + 4.1 14.7 41.1 100
6.0 mm < 30.3 + 2.9 18.6 47.0 | 100
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Table 1 Dimensional properties of chicken feet used in the experiment

. tall toe little toe . tall toe . moisture
weight total length | leg length . leg diameter . width

Item (@ (A) (mm) (B) (mm) length diameter (E) (mm) diameter (G) (mm) contents
s (C) (mm) | (D) (mm) (F) (mm) (%)
Max. 39.3 135.8 69.2 77.0 7.9 21.3 22.7 89.0 70.3
Min. 16.9 92.2 30.3 47.0 2.7 6.1 7.2 29.3 59.2
Average 26.4 113.3 50.6 62.7 4.6 12.5 11.5 56.2 64.7
+S.D +5.0 +9.2 +6.1 +5.3 +0.9 +2.4 +1.9 +9.8 +3.2
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Fig. 6 Detachment-forces of chicken bones at different push angle
for the size ranges of leg diameter.
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