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Abstract

This study was conducted to investigate the proteolysis and extraction conditions of deer antler for application
of food materials. ProteAX (A) was the most effective enzyme for proteolysis of deer antler and the proteolysis
condition was 0.5% (w/w) for enzyme concentration and 5 hr for proteolysis time. The effect of mixing enzyme
ProteAX (A)+KFEN 2 (C) treatment in 60°C, 5 hr was investigated; soluble solid and protein content were
the highest with A 0.5% (w/w) and B 0.5% (w/w) concentration. Result for DAH (deer antler hydrolysate) and
DA (deer antler) prepared with extraction in 95°C atmospheric pressure (AP, 6~18 hr) and extraction under
120°C pressure condition (UP, 15~60 min) after hydrolysis on preceding established condition descriptions in-
dicated that difference in pH according to enzyme treatment and extraction conditions was not significant. Sugar
content of DA was 1.5°Brix, DA-UP (under pressure) and DAH-AP (atmospheric pressure) were 2.2°Brix; the
highest sugar content of 2.7°Brix was observed in DAH-UP for 60 min extraction. Also total free sugar, crude
protein and collagen content were the highest in DAH-UP for 60 min recording at 1.97%, 742.7 mg/100 g and
498.8 mg/100 g, respectively. From these results, deer antler hydrolysate prepared with extraction under pressure
was the most effective for functional characteristics enhancement. Hereafter, various practical uses of materials
with enhanced characteristics of antler is expected.
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Table 1. Comparison of pH, °Brix, soluble solid, crude protein
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of deer antler treated with different proteases

Kinds of protease pH “Brix Soluble solid (%) Crude protein (mg/100 g)
Control” 7.38+0.04% 0.9+0.0 0.54+0.01 257.7+0.4
ProteAX (A) 7.33+0.01 1.8+0.1 1.17+0.02 499.9+6.1
Protease A amino (B) 7.36+0.01 1.3+0.1 0.86+0.04 414.4+22

"No protease treatment. “Mean=+SD of triplicate determination.

Table 2. Comparison of pH, °Brix, soluble solid, crude protein
of deer antler treated with different concentrations of pro—
tease (ProteAX)

Table 3. Comparison of pH, °Brix, soluble solid, crude protein
of deer antler treated with protease (ProteAX) for different
hydrolysis times

Protease Soluble Crude . < Crude
concentration pH °Brix solid protein H.ydroﬁllsgs pH °Brix ‘51(.)(11111?(1; ) protein
(%, w/w) (%) (mg/100 g) tme {hr solid %0 (mg/100 g)
0.0 7.48+0.00" 0.6+0.0 0.48+0.00 242.8+0.4 2 7.39+0.01" 1.4+00 1.01+0.01 383.6+65
0.1 753+0.01 1.0+0.0 0.71+0.07 273.1+84 5 7.33+0.00 1.8+0.1 1.17+0.02 499.9+6.1
05 743+0.04 14%+0.0 0.91+0.02 4422+1.3 8 711+011 1.8+0.0 1.17£0.03 481.1*+26.6
1.0 735+0.00 14+0.0 1.00+0.01 4685+6.7 DMean+SD of triplicate determination.

"Mean+SD of triplicate determination.
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Table 4. Comparison of pH, °Brix, soluble solid, crude protein
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Enzyme ratio (%, w/w)

Soluble solid Crude protein

ProteAX (A) KFEN 2 (C) pH Brix (%) (mg/100 g)
0.5 0.0 7.09+0.0" 12401 1.60+0.01 571.7+2.4
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"Mean+SD of triplicate determination.
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Table 5. Changes in pH, °Brix, soluble solid, crude protein and collagen content of deer antler hydrolysate by different extraction

conditions

Sample! Extraction H “Brix Soluble solid Crude protein Collagen
P time b (%) (mg/100 g) (mg/100 g)

6 hr 7.20+0.017 12+00 1.0840.06 554.0+2.1 242.1+34

DA-AP 12 hr 7.36+0.05 1.4+0.0 1.16+0.07 601.2+8.3 389.0+9.8

18 hr 7.40+0.02 1.5+0.1 1.34+0.10 618.6+8.0 4719+1.6

6 hr 7.18+0.01 2.0£0.0 1.43+0.03 645.0+0.9 259.8+0.6
DAH-AP 12 hr 7.38+0.01 2.2%+0.0 1.64+0.09 729.4+6.5 391.0+14.8

18 hr 7.39+0.03 2.2+0.0 1.89+0.09 741.5+4.0 480.1+25

15 min 7.26+0.03 1.5+0.0 1.53+0.04 668.2+4.4 406.1+3.9

DA-UP 30 min 7.32+0.01 2.0+0.0 1.68+0.06 697.6+5.9 4496+2.3

60 min 7.33+0.01 2.2+0.0 1.76 £0.01 724.2+52 481.4+7.3

15 min 7.27+0.02 2.3£0.0 1.79+0.09 689.6+1.5 401.5+25

DAH-UP 30 min 7.41+0.02 2.6+0.0 1.85+0.01 7279+4.4 454.8+6.6
60 min 7.43+0.01 2.7+0.0 1.97+£0.01 742779 498.8+134

YDA-AP: no protease treatment deer antler prepared with extraction in 95°C atmospheric pressure, DAH-AP: deer antler hydrolysate
prepared with extraction in 95°C atmospheric pressure, DA-UP: no protease treatment deer antler prepared with extraction under

120°C pressure, DAH-UP: deer antler hydrolysate prepared with extraction under 120°C pressure.

Values are mean+SD (n=3).

C B8 7+ 1.8Brix2 A AT 1.2°Brixol B8] ©f &=
A Yebsth 74 1FEE C, 0.5%((w/w) 22 FolA
075%% 7H wrem BAjg] ol 190%= 7H =7
el 9 d s °Brixet 7HEA 13 E Ao
AV Agko g EhAE] ol A 682.8 mg/100 g2 7HF
At Gu 5(20)2 554 AEESaio AR a

WA b8 grel g3 &
Rom, ASH CE BEAY s o] 5§ YR

EFHAR AoE YEEH.

FEUH0| 2 =8F&=9 54

4719 ARgE 2H0E BRFLE JleRe) A7 54
7} 83 & (deer antler hydrolysate, DAH)®} o) Z7-(deer
antler, DA)E 95°C 4¢=4A3 121°C 7tgxHde g 42
FEole] ZAEXS ZASE 23 = Table 59F Zt}. pH,
Brix, 74 13 E, 2a9d 2 Zea F§Fe FEAT
o] AojFd me} FrtstE A& YEtskon, pHe
zA 2 aiAged B2 2 2ole AUk Brixd
DA-AP, 95°C F&7-3toll A FF 18A13FellA] 1.5°BrixE
el 1o, DAH-AP 95°CF7oll A= 2.2°Brix® 7h4-3]
T2l B E=A veEldth DA-UP Fkol e FE4)
ol 2.2°Brix® DAH-APA 18417t &3 “Brix 9} Hl
3t o™, DAH-UP, &7 E 604 2.7°Brix
714 =A JElsth 784 1 e, 2ewd 2@ Fepal
FE Brix} Hlsg AFo 2 eI ES
A 60 FE3DS Wl 78 1R 1.97%, =99 A g
742.7 mg/100 g, ZEbA $FEF 4988 mg/100 g2 71 3
el oo 29 ripxo s FE3%
Eo] FAEA AYFEEY ¥ ¢ o2 Y

N

o oy B

|2 O] RERAN A RS O Ee
Uebdtth o]sh 2o AsE Ann(16)0] SAAE %82 7}
Shato] 3w o)A F23

7Vt o™, 1.0%(w/w)
i A1 7FS 5A1 7171
Aoy 1 F 2

o &4 A%t CE A7 05%(w/w)2 &3 71 st 60°Cell
)

>
a1
>
=~
N
N
Bl
e
:(’)1;‘
ek
é _1
=
oft
e
AU

[e]

7h 2 120°C 7FF2A(UP, 15~608) 0.2 7v7t 323 A3
pHE &4A 9@ FE5x4d w2 & Aole gl3ith “Brix
£ DA 15°Brix, DA-UP @ DAH-APl A& 22°Brix® 1}
el o, DAH-UPAIA 60% &39S ul 27°Brix® 7}
Z =4 Yebstth =% DAH-UPlAE 7184 23 & 197
%, 29 A ek 7427 mg/100 g, St 3F 4988 mg/
100 go. 2 71g =4 Jelth o] Ax 7dFEx0]
o] FAEA ol o AHZHA Aoz Y on,
et 222 &go] 7|gE A

o i
el



10.

11.

12.

13.

o

=
[

. Qi SB, Zhao XH, Yang XW, Hattori M, Namba T, Nomura

Y. 1988. Effect of ethanol extract of Rokujo, pilose antler,
on uptake and release of noradrenal in cerebral cortical sli—
ces of rats. J Med Pharm Soc For Wakanyaku 5 93-97.

. Wang BX, Zhao XH, Yang XY, Kaneko S, Hattori M,

Namba T, Nomura Y. 2001. Inhibition of lipid peroxidation
by deer antler (Rokujo) extract in vivo and in vitro. J Med
Pharm Soc For Wakanyaku 5: 123-128.

. Shin KH, Lim SS, Lee SH, Lee YS, Cho SY. 2001. Antiox—

idant and immunostimulating activities of the fruiting bod-
ies of Paecilomyces japonica, a new type of Cordyceps sp.
Ann N 'Y Acad Sci 928: 261-273.

. Kim YT, Kim CS. 1996. A study of hematopoietic action

of pilose antler in senescence accelerated mice. Kor J
Pharmacogn 27. 371-3717.

. Sin GH. 2002. Deer activity and the active ingredients of

the medication. The first KNRC Nokyong Science Sympo—
sium-Scientific understanding of deer. Cheongju, Korea. p
55-87.

. Kwak HB, Lee SW, Li Y], Kim YA, Han SY, Jhon GJ, Kim

HH, Lee ZH. 2004. Inhibition of osteoclast differentiation
and bone resorption by a novel lysophosphatidylcholine de-
rivative, SCOH. Biochem Pharmac 67: 1239-1248.

. Shin KH, Lim EB, Kim JH, Chung MS, Cho SI. 1989. Phar-

macological studies on powered whole part of unossified
antler. Kor J Pharmcogn 20: 180-187.

. Park PJ, Jeon Y], Moon HS, Jeon TB. 2005. Chemical com—

position and biological activity of velvet antler. Food
Industry and Nutrition 10: 50-59.

. Lee BY, Lee OH, Choi HS. 2003. Analysis of food compo-

nents of Korean deer antler parts. Korean J Food Sci
Technol 35: 52-56.

Kim DH, Han SB, Park JS, Han M]. 1994. Fermentation
of antler and its biological activity. Kor J Pharmacogn 25:
233-2317.

Choi KH, Um CI. 1994. Process for preparing antler extracts.
Korean patent 2011.

Lee DS. 2008. Method of preparing deer velvet extract.
Korean patent 10568.

Jeon KJ, Woo Y], Kim JK. 2002. Extract of deer antler con-
taining bone formation enhancing activity and its purifying

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

ZA9)

r
i

4 st 93

method. Korean patent 6876.

. Baek IB. 2002. A process for preparing antler powder. Ko—

rean patent 1557.

Kim MK, Jung EY, Lee HS, Shin KS, Kim YK, Ra KS,
Park CS, Woo M]J, Lee SH, Kim JS, Suh H]J. 2009. Isolation
of strain for the preparation of the fermented antler and
its physiological activities. J Korean Soc Food Sci Nutr
38 1237-1242.

Ann YG. 2004. Extraction of young antler and antler by
water, proteases and HCl. Korean J Food & Nutr 17: 147-
155.

Lee WB. 2007. Study on the free radical scavenging activity
of enzymatic extracts from velvet antler of elk (Cervus
Canadensis). MS Thesis. Konkuk University, Seoul, Korea.
p 1-3.

Yeo IH, Lee SY, Park JM. 2002. The process method of
concentrated powder for enzyme treatment in Cervi Par-
vum Corun. Korean patent 14395.

An JH. 2002. Hydrolysis manufacture method of buck’s
cornu. Korean patent 65197.

Gu YA, Jang SY, Park NY, Mun CR, Kin OM, Jeong Y]J.
2006. Property changes of mung bean depending on hydrol—-
ysis conditions. Korean J Food Preserv 13: 563-568.
Kim KY, Shin JK, Lee SW, Yoon SR, Chung JS, Jeong Y],
Choi MS, Lee CM, Moon KD, Kwon JH. 2007. Quality and
functional properties of red ginseng prepared with different
steaming time and drying methods. Korean J Food Sci
Technol 39: 494-499.

Lowry OH, Rosebrough NJ, Farr AL, Randall R]J. 1951.
Protein measurement with the Folin phenol reagent. J Biol
Chem 193: 265-271.

Kolar K. 1990. Colorimetric determination of hydroxypro—
line as measure of collagen content in meat and products.
NMKL Collaborative Study. J Assoc Off Anal Chem 73:
55-60.

Lee SH, Cho Y], Kim S, Ahn BJ, Choi C. 1995. Optimal
conditions for the enzymatic hydrolysis of isolated sesame
meal protein. J Appl Biol Chem 38. 248-253.

Ann YG. 2003. Extraction of freeze dried young antler by
water and protease. Korean J Food & Nutr 16: 379-387.
Pommer K. 1995. New proteolytic enzymes for the pro-
duction of savory ingredients. Cereal Foods World 40:
745-748.

(2010 79 69 H4 20109 12€ 39 A9



