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Abstract This study was undertaken to measure changes in the composition of elk velvet antlers, by
considering the part and growth days (40" day, 60" day). The collected samples were divided into the
tip, upper, middle, and base part by position. Samples were analyzed for moisture, crude protein, crude
fat, crude ash, crude fiber, pH, minerals, and fatty acid and amino acid contents. The amounts of crude
protein and crude fat were determined to be highest at the tip of the velvet antler by position, whereas
dry matter and crude ash were high at the base. Crude protein contents were increased in the upper
part but were decreased at the base, when assessed by growth day. Conversely, crude fiber and crude
ash were found to be increased at the base by growth day. The pH value was determined to be lower
at the tip, but did not differ when evaluated by growth day. Mineral contents (Ca, P, K) differed
significantly by growth day in the middle portion of the antler. Saturated fatty acids tended to increase
by growth day, whereas unsaturated fatty acids showed a decreasing trend. However, no significant
difference was obtained for any of the components. Most amino acids were found to be high in the 60
days velvet antler, except isoleucine (Ile), which showed low levels at day 60. These results provide
information on the changes in the composition of antlers, in cases of early cutting.
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40™ day (Front)

40" day (Upper) 60™ day (Upper)

Fig. 1. Figure of elk;s velvet antlers by growth
days(40, 60)

Fig. 2. Figure of elk’s velvet antlers by 60" growth
days. Velvet antler was divided 4 parts(Tip,
Upper, Middle, Base). Tip : The highest
part of velvet antler. Upper : From trez
tyne comes out to before tip. Middle :
From bez tyne comes out to before upper.
Base : under the area to before middle.
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Table 1. The terms of gas chromatography analysis

Item Condition
Instrument Agilent 6890N, Agilent Technologies,
USA
Omegawax250
Column (30 mx 0.25 mm id, 0.25 um film
thickness; Supelco,Bellefonte,PA,USA)
Detector Flame Tonization Detector
Carrier gas Helium
8 (99.99%, Research purity)
Column flow rate 1.0 mL/min
. . 100:1, 1 pL
Split ratio (Injection volume)
Injection port 250 C
temperature
Detection port 260 C
temperature
Oven 150 €, hold for 2 min, 4 T/min up to
temperature 220 T, hold for 30 min
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Table 2. Compositions of moisture, crude protein, crude fat, crude fiber extracts and crude ash of velvet antler

in elk by growth day(40, 60)

Component Days after N Position
%) casting Tip Upper Middle Base
DM 40" day 18.76+1.70 25.27+0.98 27.88+1.02 27.55+2.51
(Dry matter) 60" day 17.03+2.24 26.93+1.01 31.23+2.63 33.24+2.66
40" day 1.89+0.35 3.24+1.17 2.62+1.33 2.66+1.22
Moisture -
60™ day 3.0340.72 3.81+1.10 3.70+1.17 3.63+1.25
40" day 70.29+5.28 57.02+1.21° 60.14+2.25 57.9741.19°
Crude protein . 5 5
60™ day . 72.3845.99 64.87+1.88 58.08+4.10 54.40+1.75
i 40" day 6.06+1.73 2.46+0.68 2.74+0.63 3.48+1.39
Crude fat ;
60" day 5.85+£0.95 2.44+0.85 2.38+0.79 2.78+0.54
40" day 0.88+0.61 1.93+0.48 1.99+0.42 2.11+0.33"
Crude fiber ; 5
60" day 0.8740.32 1.96+0.41 2.47+0.21 2.9740.15
40" day 14.84%6.92 30.66+2.11 30.63+3.28 31.92+2.00°
Crude ash : -
60™ day 12.60%7.05 27.15+1.35 34.04+331 37.78+2.70

* a-b Different letters with in a column are significantly different (p<0.05)
** Tip : The highest part of velvet antler. Upper : From trez tyne comes out to before tip. Middle : From bez tyne comes out to before

upper. Base : under the area to before middle.
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Table 3. The pH of velvet antler in elk by growth day(40, 60)

Days after Position
Value .
casting Tip Upper Middle Base
40" day 7.52£0.12 7.88+0.06 7.80+0.06 7.87+0.06
pH
60" day 7.514£0.24 7.78+0.08 7.85+0.07 7.89£0.02
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Table 4. Compositions of minerals of velvet antler in elk by growth day(40, 60)
Position
Component Dizzt?nf;er N Tip Upper Middle Base
Ca @k 40™ day 37.82428.92 90.22+53.35 104.1749.38" 109.19+15.03
60" day 22.20429.66 101.97+8.30 123.19+14.94° 136.96+9.38
P (ks 40™ day 24.81+15.08 48.59+28.90 56.33+4.61° 58.51+7.34
60" day 17.44%15.11 54.53+3.35 67.03+8.98 73.26+6.44
K @k 40" day 9.37+1.37 3.88+2.34 4.66+0.25" 4.44+1.21°
60™ day 10.47+1.52 4.94+0.50 3.16+0.73" 2.59+0.33"
Mg @/ke) 40" day 132+0.44 1.84%1.10 2.04+027 2.2340.26
60" day 1.07+0.45 1.9540.17 2414028 2.7040.20
Fe (ug/ke 40™ day . 267.47+35.50 278.02+174.31° 408.83+112.36 327.15436.49"
60" day 327.26+67.94 622.13+121.25° 323.99+165.83 216.22+38.28"
70 Gagla) 40™ day 52.73+6.32 51.98+32.78 60.06%7.77* 55.44+7.85
60" day 49.07+6.40 56.6942.20 48.21+4.19 50.19+5.06
Mo (ng/kg) 40" day 2494092 1394085 1.5140.28" 1.54+0.19
60" day 2.58+0.64 1.3840.29 1.10£0.15° 1.2240.15
Pb (mg/ks) 40" day 0.45+0.09 0.00 0.00 0.00
60" day 10.24+11.91 6.21+12.42 0.00 0.00
Ca (mg/ke) 40™ day 0.2940.59 0.00 0.00 0.00
60" day 3.68+6.43 5.48+10.95 0.00 0.00

)

a-b Different letters with in a column are significantly different (p<0.05)
** Tip : The highest part of velvet antler. Upper :
upper. Base :
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From trez tyne comes out to before tip. Middle : From bez tyne comes out to before
under the area to before middle.
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Table 5. Fatty acid compositions in each section of velvet antler in elk by growth day(40, 60)

Component (%) Days after casting N Tip Upper Position Middle Baso

C14:0 40™ day 3.77+0.35 3.64+0.74 412+1.11 5.13+2.33

(Myristic acid) 60" day 3.44+0.55 4.20+1.21 5.00+0.89 537+1.51

C16:0 40" day 30.39+1.21 27.78+3.80 29.0343.68" 31.38+5.70°

(Palmitic acid) 60" day 30.00+0.76 30.06+3.06 32.13+2.67" 33.24+3.64"

16107 0™ day 4.2640.78 231+0.37" 1.6040.17 1.87+0.77

(Palmitoleic acid) 60™ day 4.68+0.73 1.63+0.20° 1414032 1.46+0.50

180 40™ day 12.97+0.31 15.18+1.29 16.33+0.76 1551+1.24

(Stearic acid) 60" day 12.5740.33 15.97+0.67 15.96+0.57 15.78+0.88

C181n0 40" day 23.95+1.15 19.23+1.27 17.97+1.73 16.90+4.10

(Oleic acid) 0™ day 26.18+0.67 18.30+0.76 16.65+1.53 16.08+0.60

18107 40™ day 7.45+0.87 5.48+0.71° 4.0940.79* 3.97+2.13

(Vaceenic acid) 60" day 7.59+0.90 4.02+0.64° 3.59+0.52° 3.54£0.52

18206 40™ day 6.24+1.02 9.58+1.49 0.22+1.24 9.22+1.63

(Linoleic acid) 60" day 5.98+0.57 8.89+1.54 9.20+2.09 8.89+2.08
C183n6 0™ day 0.00 0.00 0.00 0.00
(z-linolenic acid) 60" day 0.00 0.00 0.00 0.00

C183n6 40™ day 0.2740.03 0.2640.01 0.35+0.07 0.46+0.10

(e-linolenic acid) 60™ day 0.41+0.14 0.35+0.14 0.38+0.11 0.35+0.09
C20'1n0 40™ day 0.00 0.00 0.00 0.00
(Bicosenoic acid) 60" day . 0.00 0.00 0.00 0.00

C20:4nG 0™ day 8.73+0.33" 13.11+1.05 13.65+1.52 12.06+2.39

(Arachidonic acid) 60" day 7.36+0.68° 13.06+1.06 12.01+0.58 11.25+0.86
€20:5n3 40" day 0.00 0.00 0.00 0.00
(EPA¥) 60" day 0.00 0.00 0.00 0.00

€22:4n6 40" day 1.98+0.27 3.4440.83 3.65+0.41 3.4940.61

(Adrenic acid) 60" day 1.79+0.52 3.52+0.27 3.66+0.24 3.57+0.31
C22:6n3 40" day 0.00 0.00 0.00 0.00
(DHA®) 60" day 0.00 0.00 0.00 0.00

Sia 40" day 47.12+1.73 46.60+3.58 49.48+4.09 52.0147.70

60" day 46.01+1.43 50.22+3.73 53.0943.08 54.39+4.38

UFA 40" day 52.88+1.73 53.40+3.58 50.52+4.09 47.99+7.70

60" day 53.99+1.43 49.78+3.73 46.91+3.08 45.61+4.38

MUFA 40‘: day 35.66+2.68 27.01+2.30 23.65+2.48 22.7546.93

60" day 38.45+1.45 23.96+1.22 21.66+1.48 21.08+1.50

PUFA 40" day 17.22+1.44 26.39+3.25 26.86+2.52 25.24+4.27

60" day 15.54+0.91 25.82+2.62 25.26+2.33 24.53+3.30

40" day 0.76+0.08 0.58+0.08 0.48+0.08 0.46+0.20

MUFA/SFA 60" day 0.84+0.06 0.48+0.06 0.41+0.05 0.39+0.06

40" day 0.37+0.03 0.57+0.11 0.55+0.09 0.50+0.12

PUFA/SFA 60" day 0.34+0.02 0.52+0.09 0.48+0.07 0.46+0.10

e

a-b Different letters with in a column are significantly different (p<0.05)

** Tip : The highest part of velvet antler. Upper : From trez tyne comes out to before tip. Middle : From bez tyne comes out to before

upper. Base : under the area to before middle.

- EPA : Eicosapentaenoic acid
- DHA : Docosahexaenoic acid
- SFA : Saturated fatty acid

- UFA : Unsaturated fatty acid
- MUFA : Monounsaturated fatty acid
- PUFA : Polyunsaturated fatty acid
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Table 6. Amino acid compositions in each section of velvet antler in elk by growth day(40, 60)

Component (%) Days after casting Tio Upper Position Middle Base

Lys 40‘:‘ day 4.30+0.38 3.45+0.10° 3.77+0.22 3.41+0.10
60" day 4.61+0.45 436+0.28" 3.61£0.53 3.12+0.34

Lew 40" day 5.06+0.32 4.25+0.18° 4.6240.46 3.93+0.13"
60" day 5.29+0.43 5.36+0.46" 4.14%0.89 3.37+0.46°

Met 40‘: day 5.66+0.49 4A47J_ro.1zz 47540.26 434+0.13
60" day 5.9340.51 5.38+0.30 4.49+0.57 3.93+0.34

i 40‘:‘ day 3.28+0.30 2.69+0.11* 2.94+0.28 2.54+0.10
60" day 3.46+0.30 3.44+0.24" 2.70+0.51 2.24+0.28

e 40" day 2.02+0.66 1.15+0.03" 1.01+0.06 1.0240.07°
60" day 1.74%0.19 1.03+0.06° 0.9340.04 0.90+0.06°

The 40‘: day 2.90+0.28 22510.082 2.33+0.17 2.121010:
60" day 3.05+0.29 2.6740.22 2.04+0.54 1.90+0.22

Phe 40‘:‘ day 2.84+0.26 23740.11° 2.64+0.25 2.28+0.06"
60" day 2.90+0.24 3.00+0.19" 2.40+0.42 2.00+0.22°

Hic 40" day 1.75+0.11 1.61+0.10° 1.91+0.32 1.47+0.05
60" day 1.88+0.16 231+0.20° 1.64%+0.49 1.21+0.23

Gly 40‘: day 7.02+0.57 6A18i0.48:‘) 7.13+0.67" 7.7940.53"
60" day 6.79£0.53 7.14+0.15 8.08+0.34" 830+0.10°

Cys 40‘:‘ day 0.99+0.13 0.67+0.04 0.5940.08 0.57+0.08
60" day 1.0740.26 0.67+0.05 0.53+0.08 0.47+0.10

Ars 40" day 4.3840.45 3.3340.14° 3.54+0.21 3.6240.15
60" day 4.3840.47 3.7540.15" 3.68+0.09 3.58+0.13

Pro 40‘: day 5.66+0.44 50710.262 5.60+0.41 5.92+0.35
60" day 5.51+0.32 5.62+0.19 6.04+0.10 6.00+0.17

Tyr 40‘:‘ day 1.60£0.15 1.1140.02 1.03+0.03 O.98iOAOSZ
60" day 1.62+0.21 1.13+0.15 0.91+0.19 0.80+0.16

Asp 40" day 0.72+0.09 0.48+0.03 0.48+0.05 0.41+0.03
60" day 0.75+0.15 0.4740.03 0.4140.04 0.37+0.04

Ser 40‘: day 3.28+0.32 25210.062 2.6240.13 2.49+0.08"
60" day 3.3640.29 2.89+0.14 2.50+0.20 2.29+0.15"

Glu 40‘:‘ day 8.68+0.85 6.4140.09* 6.39+0.26 6.3440.24
60" day 8.92+0.87 6.7940.28" 6.43+0.34 5.98+0.32

ala 40" day 4.5540.32 4.00+0.19° 4.60+0.16 4.47+0.18
60" day 4.7240.32 5.03+0.18" 4754032 4.44+0.17
Besential amino acids 40‘: day 27.80+2.52 22241077: 23.96+1.89 21A12J_r3.o1z
60" day 28.85+2.50 27.54+1.94 21.93+3.89 18.67+2.13

Non-essential amino 40" day 36.88+3.23 29.76+1.11° 31.98+1.72 32.57+1.35
acid 60" day 37.13+3.17 33.49+1.08" 33.32+0.81 32.23+1.13

e

** Tip : The highest part of velvet antler. Upper :
upper. Base : under the area to before middle.
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a-b Different letters with in a column are significantly different (p<0.05)
From trez tyne comes out to before tip. Middle : From bez tyne comes out to before
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