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Elk (Cerus canadensis)
Sung, S. H., Han, J. H, Kim, Y. M. and Kim, B. K.
Biosystems Engineering, Konkuk University

Summary

In this study, physical properties of Elk antler was investigated to develop the optimum drying
and packaging methods for improving the antler quality as well as deal with diversify of demand.
After the antler was sliced with 5mm thickness, and the compressive, shear, and tensile stresses
were measured at the center and velvet parts of pre-dried and dried antlers after the contained
water rate of the dried antlers was maintained below 10%. The results are as follows.

1. Considering the center of pre-dried antlers, the compressive stresses were 60.73 g/mm?,
145.65 g/mm?, and 260.97 g/mm?, respectively at the upper, middle, and lower parts while 70.67
g/mm?, 811.90 g/mm?, 3,235.52 g/mm?, respectively for velvet layer. Considering the center of dried
antlers, the compressive stresses were 190.43 g/mm?, 445.81 g/mm?, and 705.86 g/mm?, rtespectively
at the upper, middle, and lower parts while 734.01 g/mm?, 1,238.40 g/mm?, 4,134.03 g/mm?,
respectively for velvet layer.

2. For the pre-dried, the shear stresses were 50.24 g/mm?, 294.44 g/mm?, and 423.47 g/mm?,
respectively, and 124.14 g/mm?, 367.69 g/mm?, and 425.86 g/mm?, respectively for the dried antlers.

3. The tensile stresses were 13.59 g/mm?, 62.85 g/mm?, and 112.07 g/mm?, respectively for the
pre-dried and 77.24 g/mm?, 175.87 g/mm?, and 184.06 g/mm?, respectively for the dried antlers.

4. In the case of drying antlers, the physical characteristics of the antlers was: changed such as
moisture evaporation, contraction, and surface hardening. For the center part, the changes of the
physical characteristics were more significant at the lower part while at the upper part for the
velvet layer.

5. The stress changes of Elk antlers was shown very remarkably according to growth point.
Moreover, the stress was clearly higher at velvet layer part to the center part, base parts
compared to the upper parts.
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Table 1. Specifications of physical properties measuring system

Items Specification Remark
Micro combuter RAM 32MB Model
P (2.1GB Hard Disk) Pentium 200MHz
S tor AC Parasonic
ervo mofo MSMO11AIA
. Parasonic
Serve motor driver 2500 pir MSMO1L1A11XE
Strain Gage Measurement Board 8 channels ADAC, 5508BG
STP-2M(PC) Board for 1BM PC-XT CONTEC, STP-2M
and AT
. . . BONGSHIN
Single-point Load Cell 25, 30 kgf capacitry 25, 30-0BU
Compression Load Cell 200 kgf capacitry Kyowa, LU-200KE

Fig. 1. Ammangement of experimental equipment.
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Table 2. Compressive stresses (pre-dried anther)

Limit Ultimate Cross Compressive
transformation load section stress
amount 5 2
(mm) (8) (mm®) (g/mm’)
Spongy bone layer 2.65 1,192.41 60.73
Upper —
Velvet layer 342 1,387.63 70.67
Spongy bone layer 2.63 2,859.80 145.65
Middle 19.63 —
Velvet layer 3.12 15,941.63 811.90
B Spongy bone layer 1.78 5,124.07 260.97
ase ———
Velvet layer 1.75 63,529.20 3,235.52
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Limit Ultimate Cross Compressive
transformation load section stress
amount R s
(mm) () (mm’) (g/mm’)
Spongy bone layer 0.60 3,739.03 190.43
Upper
Velvet layer 0.82 14,412.20 734.01
Spongy bone layer 0.84 8,753.53 445.81
Middle 19.63
Velvet layer 1.03 24,315.97 1,238.40
Spongy bone layer 091 13,859.53 705.86
Base
Velvet layer 0.98 81,171.47 4,134.03
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Table 4. Shear stresses(pre-dried anther)
Limit Ultimate Cross Shear
transformation load section stress
amount ) ,
(mm) (® (mm®) (g/mm’)
Upper 3.16 11,215.77 223.25 50.24
Middle 3.79 70,813.37 240.50 294.44
Base 3.22 114,126.07 269.50 423.47
Table 5. Shear stresses(dried anther)
Limit Ultimate Cross Shear
transformation load section stress
amount " s
(mm) (2) (mm’) (g/mm’)
Upper 2.34 27,714.23 223.25 12414
Middle 2.60 88,429.33 240,50 367.69
Base 2.09 114,770.33 269.50 425,86
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Table 6. Tensile stresses (pre-dried anther)
Limit Ultimate Cross Tensile
transformation load section stress
amount , X
(mm) (8 (mm”) (g/mm”)
Upper 0.32 3,033.50 223.25 13.59
Middle 1.53 15,115.97 240.50 62.85
Base 1.52 30,202.60 269.50 112.07
Table 7. Tensile stresses (dried anther)
Limit Ultimate Cross Tensile
transformation load section stress
amount 5 5
(mm) (8) (mm°) (g/mm’)
Upper 0.85 17,244.43 223.25 77.24
Middle 0.84 42,297.00 240.50 175.87
Base 1.19 49,605.07 269.50 184.06
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