58(2) 114-127,2025 114
DOI  10.6991/JTLR.202506_58(2).0005

(1)
@ 2)#) (3)
112 8 18 113 9 23
(Formosan sambar deer velvet antler, FSDVA) (New Zealand’s red
deer velvet antler, NRDVA)
FSDVA NRDVA
FSDVA NRDVA FSDVA
NRDVA (Gly) (Pro) (Leu) ( )
( ) ( ) SDS-PAGE
FSDVA 15 kD NRDVA
FSDVA  NRDVA (hemoglobin subunit) FSDVA
Gly Pro Leu (15 kD)
1
(Barling et al., 2004)
50.7
76.5% 464  654% (DM) 262 49.4% (DM) 22 7.0% (DM) ( 2009 )
(Wu et al., 2013) (Suttie,
2000) (Weng et al., 2001) (Zhou et al., 1999)

(Chen et al., 2004)
(Wang et al., 1985)
(heat-drying, HD)
(freeze-drying, FD)

(Shivanna et al., 2024)

(Kim et al., 2003; Hao et al., 2007; Wang et al., 2008; Je et
al., 2010; Xu et al., 2012) HPLC (Weng et al., 2002; Yan et
al.,2007)

(1) 2803
@

(3)

) E-mail: bjo@ tlri.gov.tw



115

(M)

(i)

IL.
(M)

(2022)

102 7 10
1,000 250 500% 4 100% 12
114
FSDVA  NRDVA
(FSDVA) 104 - 105 5
(NRDVA) ( 1) 104 105 5

1.
Fig. 1. New Zealand’s red deer velvet antler and the product number.

1. FSDVA NRDVA (HD) (80 47 ) (FD)

(CNS 5033 N6114) (CNS 5034 N6115) (CNS 5035 N6116)
(CNS 5036 N6117)

2. Kolar (1990) (hydroxyproline)
X 7.25=

3. 100 mesh

-20 2g 10 mL
6 N HCI 120 24

4. AOAC 968.08 AOAC 965.17
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(i1) SDS- PAGE
1.
(1) 10% 4
24 10,000
rpm 10 -20
2) 10%
2 10,000 rpm 10
-20
3) 30% 10%
4 24 10,000 rpm 10
min 2 30% 2
-20
4) 30% 10%
2
10,000 rpm 10 min 2 30%
2
-20
2. Park et al. (2004) SDS- PAGE
1. 105 10 pL
16.5% Tris-Tricine SDS-PAGE 2 uL (NanoDrop
ND-1000 Spectrophotometer J & H TECHNOLOGY)
3. 1.5 mL 4
MASCOT
111
(SAS, 2008) FSDVA  NRDVA
(General Linear Model Procedure) (Duncan’s New
Multiple Range Test) (Steel and Torrie, 1980) 2 (

)x2( )

1 FSDVA

al., 2003; Moon et al., 2004; Landete-Castillejos et al., 2007a)

Castillejos et al.(2007b)

(cortical thickness)

(Jeon et al., 2009; Jeon et al., 2012)
elaphus canadensis)

(Cervus elaphus)

(mechanical strength)

et al., 2007a)

(Two-way ANOVA)

NRDVA

(Chapman, 1975; Ha et

Landete-
NRDVA
(Cervus nippon)
(Cervus elaphus hispanicus) (Cervus

(Landete-Castillejos et al., 2007a; Jeon et al., 2011)

(Sunwoo et al., 1995; Jeon et al., 2012)
(Sunwoo et al., 1995; Landete-Castillejos
(Sunwoo et al., 1995)
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FSDVA

70 - 90 NRDVA 75 80

1 1

Table 1. Proximate analysis and collagen content of velvet antler'

FSDVA# NRDVA
Moisture, % 61.8 +2.3b 67.1%12°
Ash, % 17.6+ 1.4 11.0£1.6°
Crude protein, % 18.3+0.50 20.5+1.0°
Ether extract, % 1.5+0.3a 0.9+0.1°
Collagen, mg/g 104.0 + 8.0 74.0 £7.0°

' Mean + SD. Data are means of 3 batches of each velvet antler, each batch was tested in triplicate.
* FSDVA: Formosan sambar deer velvet antler; NRDVA: New Zealand’s red deer velvet antler.
“® Means in the same row with different superscripts are significantly different (P < 0.05).

IL.

2
(P < 0.05) (HD) Gly  Pro
FSDVA NRDVA (P < 0.05) (FD) Pro
FSDVA NRDVA (P < 0.05) 1
FSDVA NRDVA Lys Val Met Ile His Tyr
FSDVA  HD FD (P <0.05) NRDVA
FSDVA. NRDVA Gly Glu Pro Ala Asp Arg 61  67% Jeon
et al. (2009) Asp Glu Pro Gly Arg
( 3 4) 3
FSDVA NRDVA ( 3 1) FSDVA Gly
Pro Leu NRDVA 1.23  2.98% 4
HD FD ( 4 1)
(0 0.48%)
ML
5
(P < 0.05) HD FSDVA NRDVA
(P < 0.05) FD FSDVA NRDVA (P < 0.05)
FD FSDVA HD (P<0.05)

(Fletcher, 1986)
(10 16%) 5 8%)
(Schultz et al., 1994; Moen and Pastor, 1998)

FSDVA
(Kierdorf and
Kierdorf, 2005; Froehlich et al., 2016; Jablonska et al., 2016) Pathak er al. (2001) (Cervus duvaceli)
(Axis axis) (Axis porcinus)

HD FD FSDVA (P < 0.05)
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HD FD
1968) Iyengar et al. (1978)

3.

Table 3. The effects of velvet antler source on amino acid composition of velvet antler at some drying method'

FD

Sb Co I Hg Se

1

/n

(Mayland,
HD

HD* FD
%

Essential amino acid

Arg 0.39+0.14 0.38+0.37
Lys -0.60 +0.14 -0.45+0.17
Thr -0.46 £ 0.08 -0.47 £ 0.15
Val -0.66 +0.15 -0.53£0.44
Met -0.07 £0.05 -0.05 £ 0.06
Ile -0.07 £0.06 0.03+0.14
Leu -1.38£0.10 -1.23£0.37
Phe -0.54 £0.02 -0.50 £0.15
His -0.60 £ 0.04 -0.60 £0.23
Non-essential amino acid

Gly 298+0.23 2.66 £ 1.41
Glu 0.27+0.17 0.18 £0.30
Asp -0.76 £ 0.16 -0.54 £ 0.06
Pro 2.19+0.19 1.75 £ 0.08
Ala 0.45+0.11 0.37+0.31
Ser -0.43 £0.17 -0.41£0.13
Cys -0.40 £0.16 -0.39 £ 0.08
Tyr -0.31£0.03 -0.20£0.17

' Mean * SD. The data in Table 3 is calculated based on the amino acid composition of velvet antler. The calculation formula:

(amino acid/total amino acid * 100)spya” - (amino acids/total amount of amino acids * 100)\gpya-
" HD: heat-drying, oven drying at 80°C for 47 hours; FD: freeze-drying.

* FSDVA: Formosan sambar deer velvet antler; NRDVA: New Zealand’s red deer velvet antler.

1

4.
Table 4. The effects of drying methods on the amino acid composition of velvet antler at some source'
FSDVA# NRDVA
%

Essential amino acid

Arg -0.13 +0.09 -0.15+0.33
Lys -0.27 £0.15 -0.11 £ 0.08
Thr 0.12 £0.06 0.12£0.08
Val 0.04 £0.36 0.16 £0.20
Met -0.03 £0.09 -0.01 £0.14
Ile 0£0.16 0.09 £0.07
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4. 1)
Table 4. The effects of drying methods on the amino acid composition of velvet antler at some source' (continued)
FSDVA# NRDVA
%

Leu 0.09£0.16 0.24+0.13
Phe 0.08£0.11 0.13£0.10
His 0.04 £0.11 0.04£0.10
Non-essential amino acid

Gly -0.16 £ 0.62 -0.48 £0.58
Glu 0.21+0.21 0.11£0.30
Asp -0.09 £0.21 0.13+0.13
Pro 0.08 £0.32 -0.36 £0.36
Ala -0.02+0.19 -0.11 £0.13
Ser 0.03£0.29 0.04 £0.07
Cys 0.05+0.05 0.05+0.11
Tyr -0.02 £ 0.09 0.09 £0.08

' Mean + SD. The data in Table 4 is calculated based on the amino acid composition of velvet antler. The calculation formula:

(amino acid/total amino acid * 100),;, - (amino acids/total amount of amino acids * 100);,.
" HD: heat-drying, oven drying at 80  for 47 hours; FD: freeze-drying.
* FSDVA: Formosan sambar deer velvet antler; NRDVA: New Zealand’s red deer velvet antler.

V. SDS- PAGE
( ) ( ) (HD  FD)
SDS-PAGE ( 2 3) 15 28 40 58 kD
13 68 kD ( 1 12)
6 B-3 (hemoglobin subunit -3) o (hemoglobin subunit
o) B (hemoglobin subunit [3) (triosephosphate isomerase) (actin)
(serum albumin)  a-2- (a-2- macroglobulin)
2 FSDVA 15 kD NRDVA
HD 15 kD FD
28 40 58 kD ( HD
28 kD ) FD FSDVA
15 40 58kD HD NRDVA 15 28 40 58kD
SDS-PAGE
SDS-PAGE
3 ( 2) 13
68 kD FD + FSDVA
13 kD NRDVA
HD 68 kD FD 13 kD
68 kD 13 kD HD + FSDVA
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10 kD

Marker A B C D E F G H

2. SDS-PAGE ( 10.9  23.7mg/mL)
Fig. 2. SDS-page of velvet antler water extract (the protein concentration of sample was 10.9 - 23.7 mg/mL).

A. Heat-drying Formosan sambar deer velvet antler ultrasonic water extract
B. Freeze-drying Formosan sambar deer velvet antler ultrasonic water extract
C. Heat-drying New Zealand’s red deer velvet antler ultrasonic water extract
D. Freeze-drying New Zealand’s red deer velvet antler ultrasonic water extract
E. Heat-drying Formosan sambar deer velvet antler water extract
F. Freeze-drying Formosan sambar deer velvet antler water extract
G. Heat-drying New Zealand’s red deer velvet antler water extract
H. Freeze-drying New Zealand’s red deer velvet antler water extract

Su et al. (2001) (antler base)
65.57 28.18 21.27 16.79 13.79 kD Tang et al. (2008)
SDS-PAGE 11 10 110 kD
13 250 kD 15 kD FSDVA  NRDVA
Huang et al. (2010) B-3 (B-3
subtype of hemoglobin) (antimicrobial peptide) (peptidoglycan recognition protein)
B-c (B-c subtype of hemoglobin) (pre-pro serum albumin)
6 ( 1 3 8 9)
( 4 5)
( 6)

( 7 10 11)
a-2- ( 12)

FSDVA



250 kD’ Y
150 kD .
100 kD .

75 KD

N (——

S0kD

37kD

25KD.

15 kD

10 kD

Marker

3.

A B

SDS-PAGE

12
v S
] — —
8 9
C D E F G H
( 9.5 18.2mg/mL)

Fig. 3. SDS-page of velvet antler alcohol extract (the protein concentration of sample was 9.5 - 18.2 mg/mL).
A. Heat-drying Formosan sambar deer velvet antler ultrasonic alcohol extract
B. Freeze-drying Formosan sambar deer velvet antler ultrasonic alcohol extract
C. Heat-drying New Zealand’s red deer velvet antler ultrasonic alcohol extract
D. Freeze-drying New Zealand’s red deer velvet antler ultrasonic alcohol extract
E. Heat-drying Formosan sambar deer velvet antler alcohol extract
F. Freeze-drying Formosan sambar deer velvet antler alcohol extract
G. Heat-drying New Zealand’s red deer velvet antler alcohol extract
H. Freeze-drying New Zealand’s red deer velvet antler alcohol extract

6. SDS-PAGE

Tahle 6 Protein identification of SDS-PAGE prnff-in hands

No. velvet antler

extraction

Protein identification

1 Formosan sambar deer

New Zealand’s red deer
Formosan sambar deer
Formosan sambar deer
New Zealand’s red deer
Formosan sambar deer
New Zealand’s red deer

Formosan sambar deer

O© 00 39 O »n B W N

New Zealand’s red deer

—
(=]

Formosan sambar deer

—_
—

New Zealand’s red deer

water extract

water extract
water extract
water extract
water extract
water extract
water extract
alcohol extract
alcohol extract
alcohol extract

alcohol extract

HBB ODOVI Hemoglobin subunit beta-3 OS = Odocoileus
virginianus virginianus

HBA RANTA Hemoglobin subunit alpha OS = Rangifer tarandus
HBB RANTA Hemoglobin subunit beta OS = Rangifer tarandus
TPIS BOVIN Triosephosphate isomerase OS = Bos taurus

TPIS BOVIN Triosephosphate isomerase OS = Bos taurus
ACTB BOVIN Actin, cytoplasmic 1 OS = Bos taurus

ALBU SHEEP Serum albumin OS = Ovis aries

HBB RANTA Hemoglobin subunit beta OS = Rangifer tarandus
HBB RANTA Hemoglobin subunit beta OS = Rangifer tarandus
ALBU SHEEP Serum albumin OS = Ovis aries

ALBU SHEEP Serum albumin OS = Ovis aries

75
66
80
80
65
29
48
66
44
48
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CNS 1984 5033 Nol14
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Abstract

The purpose of this study was to establish basic information on the general composition, amino acid and protein
composition of Formosan sambar deer velvet antler (FSDVA) and New Zealand’s red deer velvet antler (NRDVA), so as to
serve as a reference for distinguishing Taiwan and imported velvet antler in the future. FSDVA had higher ash, crude fat and
collagen contents, while NRDVA had higher moisture and crude protein contents. Deer antler slices were dried and made
into velvet powder, and FSDVA velvet powder was found to have higher calcium, phosphorus, copper, and zinc contents than
NRDVA velvet powder, while the total amino acid and iron contents were lower. In terms of amino acid composition, the
Gly, Pro and Leu of different velvet antlers showed considerable difference between FSDVA and NRDVA. Different solvents
(water or alcohol extraction) and ultrasonic treatment (with or without treatment) were used to extract the protein from deer
antler powder dried thorough different ways (heat-dried or freeze-dried) and analyzed by SDS-PAGE electrophoresis. The
results showed that under various ultrasonic treatment and drying methods, the protein band of the water-extracted protein
of FSDVA was lighter than that of NRDVA at 15 kD. In terms of extraction solvent, water extraction showed more protein
bands, which was favorable for the exploration of the effects of various treatments on the protein composition of deer antler
powder. The performance of protein bands under different drying methods and ultrasonic treatment showed complex results
under the influence of multiple factors, such as velvet antler, drying methods or ultrasonic treatment. The identification of
the protein band showed that the protein with a large difference between FSDVA and NRDVA was hemoglobin subunit. In
conclusion, FSDVA had higher content of ash, crude fat, collagen, calcium, phosphorus, copper and zinc, but lower content
of water, crude protein, total amino acid, and iron. The composition of Gly, Pro and Leu of different velvet antlers were

considerably different. The content of hemoglobin subunit (15 kD) varies considerably among different antlers.

Key words: Velvet antler, Formosan sambar deer, New Zealand’s red deer, General composition, Amino acid, Protein.
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