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Extraction of Freeze Dried Young Antler Residue by Proteases and HCI
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Dept. of Food and Nutrition, Chungcheong College

Abstract

The freeze dried young antler residue was extracted by proteases and hydrochloric acid(HCI). The young antler
was extracted by water at 50°C and the residue was reacted by proteases for 5 hours at 50°C. The extraction
rate of its residue was 32.8%(absorbance 3.61 at 280nm) of bacteria protease, 23.8%(absorbance 0.69) of papain,
and 31.2% (absorbance 2.96) of pepsin. The young antler was extracted by boiling water and the residue was
reacted by proteases for 5 hours at 50°C. The extraction rate of its residue was 45.0%(absorbance 3.61) of bacteria
protease, 30.4%(absorbance 0.33) of papain, and 51.2% (absorbance 2.77) of pepsin. The result of HPLC analysis
reveals that in 50°C water extract and boiling water extract, all high molecular peak was reduced under MW
1,000 by proteases. The result from the extract of young antler residue reacted by HCI for 5 hours at 50°C shows
that its extraction rate was 45% (absorbance 0.78) in concentration of 0.1N HCl, 61% (absorbance 1.82) in 0.2N,
81% (absorbance 2.29) in 0.4N, and 82.0% (absorbance 3.28) in 2.0N. The result of HPLC analysis also reveals
that in the extract by 0.8N HCI, the peak of about MW 70,000 accounted for 78% in total. Protein content of
the extract by 0.8N HCI was 8.2%, and content of amino acid was 81.6%, ash was 1.3%, and mineral contents
were 0.1 % of Ca, 2.3% of P, 0.8 % of Mg, 3.4% of Na, 0.002% of F by dry base.

Key words : young antler residue, antler, extraction of antler residue.
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2. HPLC

Alutz HPLC (LC-10AD 3 3E, SPD-10A &334 %
A&7, ARAEH CRAE AHE8l olFd2
0.2M NaCl& H-§-8F 0.1M K-Q1 2+ gk ol(pH 6.3), 23
A& Superose 12(1.0 X 30cm), % 0.7m/minZ
280nm % 210nmellA AZEIIATE ARE 9AHE
(15,000rpm, 10%)%F oh5 A A AHE8IdTh B2
Z ulAE AlarkALe]  thyroglobulinMW  670,000),
bovine serum albumin(MW 67,000), ammonium molyb-
date(MW 1,236), acetone(MW 56)2- A}-&3}3 T
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4.00]Atk. ofr|i=A4he AR 3mlol] 5% trichloroacetic
acid(TCA) SmIE 7}ati, No. 6 oA 2 of Tahe]
280nmol| M 9] FH=E S5t AAEA a1 3%
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A(pH 2.15) 10mIZ 7}F8} 1, Z2Fo] 100ml7} H 52
AP T 0T ARPER B, HPL
T ~HEHS BEM59ct

=251
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7. Ojo|'tt HE
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FoleA R7EL F&HolE F=EY Fg=vl
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o} ICP-AES+ RF power 1300W, Coolant 7} A4
& 158]8i/min, auxiliary 7}AF4L  0.58)E/min,
nebulizer 7}2-84&2 0.8z E)/ming AE3te] alumina
injector$} Jet-tip nebulizer& A}8-3}Fct So]4 F
71 8-S WatersA} 2690 HPLCE AM&% ojlem@aa
n}E 13) 9 (WatersA} HPLC)E, Z##-2 IC Pak anion
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E8-& 50CAA EF33tn 2 4o A
WrEE AAE 71ele 50T 5412 ¥HE-AIRl &
3}, Table 13} o] AT protease &< Z}E Q)
R8%EFFE 361), FAAJFEZHL 233%FEHE
0.69), HAF2HL 3I2%FFT 2.96)7F &35
At proteased] EE&o] 71 Ut RTL 21.4%
£ JEI D, Hule A F881R] gkt 280nm
o] F4ze AT protease7} M &}tk FE Y
TCAE 7}3le] @¥idg A AL EF=8 ¥
A3 AT protease AL 3.61(100%), HAlFSY
< 271(N2%)2 GRS HEj = oju it 2 F8)
HRAck Bl 0.69(100%)0] Atk AT proteases}
ool 294 AR SR o] 4t Ut
ST 5A17ER ] EOIERTE BA &AL AT
ZAaet A dA ol A, 274 B
o] &g WijAo] AlZte] AgrF EHHIA o
ot

Sl JpRE AAE WA 4E £9S
HPLCZ £4¢ 23 Fig 13 o] 21EET ®E
24 1007 o) 3] M A g3, BT 24589 £3
F < 1,000 F=o] HE=Z FolFTh 210nmol|A]
24.5% Y3 AT proteaseE A3 A$ WA

Table 1. Extraction rate of young antler residue by proteases after gaining water extract

(Unit: absorbance at 280nm)

Time Extraction

Enzyme - o . Residue g/5g wate %

Bacillus protease 220 344 3.61 3.36 32.8%
Amino acid and peptide 1.44 2.52 3.61
Protein | 0.76 0.92 0.00

Papain 0.52 0.59 0.69 3.81 23.8%
Amino acid and peptide 0.52 0.57 0.69
Pepsin 0.00 0.02 0.00

Pepsin 1.83 2.47 0.96 3.44 31.2%
Amino acid and peptide 1.43 1.99 271
Protein 0.40 0.38 0.25
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Fig. 1. HPLC of young antler residue hydrol-
ysed with proteases after gaining boling water
extract. '
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Fig. 2. Spectra of young antler residue hydro-
lysed with proteases after gaining boiling water
extract.
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Table 2. Extraction rate of young antler residue by proteases after boiling water extract

(Unit: absorbance at 280nm)

Enzyme - 1:: . Residue g/5g E:;::c?/?n

Bacillus protease 231 3.62 3.61 275 45.0%
Amino acid and peptide 2.19 3.45 3.61
Protein 0.19 0.17 0.00

Papain 0.32 0.34 0.33 3.48 30.4%
Amino acid and peptide 0.23 0.23 0.33
Pepsin 0.09 0.11 0.00

Pepsin 1.66 233 277 244 51.2%
Amino acid and peptide 1.39 209 2.61
Protein 027 0.24 0.16
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Fig. 3. HPLC of young antler residue hydro-
lysed with proteases after gaining boling water

extract.
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Fig. 4. Spectra of young antler residue hydro-
lysed with proteases after gaining boiling water
extract.
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Table 3. Extraction rate of young antler residue

by after gaining water and protease extract

HCl Residue Extraction ~ Absorbance
N mg/g rate% 280nm
0.0 955 4.5 0.49
0.1 550 45.0 0.78
0.2 390 61.0 1.82
0.4 190 81.0 2.29
0.8 195 80.5 3.28
1.0 185 81.5 329
1.5 180 82.0 3.30
2.0 180 82.0 3.30
4.0 120 88.0 3.36
6.0 80 92.0 4.74
8.0 35 96.5 7.86
10.0 25 97.5 11.66
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Fig. 5. HPLC of young antler residue hydro-
lysed with HCI after gaining water and proteases
extract.
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Fig. 6. Spectra of young antler residue hydro-
lysed with 0.8N HCI after gaining water and
proteases extract.
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Table 4. Chemical composition of young antler

extract (Unit: dry base)
Component Wate;) Protease ~ HCl «.E:xtract
extract extract (residue)
Protein 52.1 378 82
Amino acid 16.3 31.9 81.6
Ash 8.8 5.6 13
Ca 3.6 25 0.1
P 8.6 11.8 23
Mg 0.01 0.046 0.8
Na 1.4 2.1 34
F 0.02 0.018 0.02
Others 92 82 23
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