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Establishment of classification method for dividing velvet antler portions based
on tissue structures and ratio of protein to calcium content
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Abstract: Objective To establish an objective classification method for dividing velvet antler (VA) portions. Methods Three types of
VA, including three-branched VA of wapiti, three-branched and two-branched VA of sika deer, were collected. To identify visual indicators of
different portions, the VA internal tissue structure, morphological characteristics and tissue types of the longitudinal cut, crosscut and
histological sections were analyzed. Differences in components of different VA portions were analyzed and partition index was set up.
Results Morphological landmarks of blood vessels and ring of compact bone were found to be useful as two visual indicators for
distinguishing the four VA portions. Wax-like (WL) slice: no visible blood vessel; Blood-color (BC) slice: fine-grained and uniformed blood
vessels; Honeycomb-like (HL) slice: uniformed blood vessels and thicker in center, compact bone appeared at edge without connecting to a
complete ring; Bone (B) slice: coarsened blood vessels and thicker in center, compact bone connecting to a complete ring. Portion value
(PV), determined by using ratio of protein to calcium content, was applied to distinguish four VA portions: WL=65.00; BC: 6.30—64.99;
HL: 4.70—6.29; B<<4.69. Conclusion The objective portion dividing method for VA was established based on the morphological
landmarks and the PV in this study. It can accurately and objectively to distinguish four VA portions. They were not only suitable for different
deer species, such as wapiti and sika deer VA; for different types of VA, such as two-branch and three-branch; but also for VA processed by
different methods, such as traditionally cooking and modem freeze-drying. The established methods for dividing VA portions can be utilized
for targeted use of VA to more specific symptoms in clinics, and for promoting development of deep-processing for deer industry.
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Table 1 Weight of three types of velvet antlers
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A-dried three-branched velvet antler of wapiti B-dried

three-branched velvet antler of sika deer C-dried two-branched
velvet antler of sika deer D-fresh three-branched velvet antler of
wapiti. E-fresh three-branched velvet antler of sika deer F-fresh

two-branched velvet antler of sika deer
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Fig.1 Morphology of three types of velvet antlers
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Fig. 2 Longitudinal cut of fresh three-branched velvet
antlers of sika deer
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A, D-dried velvet antler slices E, H-fresh velvet antler slices A, E-WL, no blood vessels or no visible blood, vessel waxy-like and meat-like B, F-
BC, fine-grained and uniformed blood vessels C, G-HL, uniformed blood vessels and thicker in center, honeycomb-like; compact bone (*) appearing at

edge without connecting to a complete ring (#) D, H-B, coarsened blood vessels and thicker in center, translucent compact bone (*) connecting to a
complete ring
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Fig.3 Cross cut of four portions of three-branched velvet antler of sika deer
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A-WL, continuous column cartilage (blue staining), which was covered by osteoblasts (arrowhead) and chondrocytes (arrow) B-BC, continuous
column cartilage (blue staining), arrow points to the chondrocytes and arrowhead points to the chondroclast C-HL, discrete bony trabeculae. On the
surface of trabeculae, extremely fast osteogenesis is occurring but still accompanied by osteoclasia and chondroclast (*) D-B, Rapidly generated
trabeculae were remodeling. Osteogenesis (arrowhead) and osteoclasia (arrow) coexist simultaneously.
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Fig. 4 Histology of four portions of three-branched velvet antler of sika deer
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Table 2 Tissue characteristicsof four portions of velvet antlers
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Fig. 5 Comparison in HPLC chromatograms of four
portions of three-branched velvet antlers of wapiti (A) and

sika deer (B)
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Fig. 6 Comparison in HPLC peak area in a given portion
of fresh three-branched velvet antler between wapiti and
sika deer (n=6)
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Fig. 7 Comparison in HPLC peak area in four portions of fresh three-branched velvet antlers of wapiti (A) and Sika

deer (B)
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Fig. 8 Comparison in protein content in a given portion between three types of velvet antlers
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Fig.9 Comparison in protein content in a given portion between dried and fresh velvet antlers
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Fig. 10 Comparison in protein content in four portions of velvet antlers
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Fig. 11 Comparison in calcium content in a given portion between three types of velvet antlers
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Fig. 12 Comparison in calcium content in a given portion between dried and fresh velvet antlers.
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Fig. 13 Comparison in calcium content in four portions of velvet antlers
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Fig. 14 Comparison in PV value in a given portion between three types of velvet antlers
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A-three branched velvet antlers of wapiti

adjacent portions: “P<0.05 *P<0.01 *P<0.001

Comparison in PV value in a given portion between dried and fresh velvet antlers
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Fig. 16 Comparison in PV value in four portions of velvet antlers
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MHE FIRGE R, K& XEW PV H# T4
N, SRR 3. kR R A
X8 PV EIE 12 MR, 2P — AN EEN —
RAE, 2 10 DNEUE R FIELE R AHAR X B 1) 5t
FRAE. WL [X PV f6=65.00, BC [X PV fE} 6.30~
64.99,HL [X PV {H N 4.70~6.29, B [X PV {H<4.69.

#*3 BEARKXEPVE (n=6)
Table 3 PV value of four portions of velvet antlers (n=6)
XEB  HREERE MR ERE R CAE
WL  490.85+48.54 383.04+312.20 470.80%+291.55

WB  160.33%+174.60 28.171+26.84 —

BC 8.08+1.37 8.78+2.18 10.47£7.76
BH 6.39+0.45 6.65+1.71 —

HL 5.32%0.38 5.11£0.28 5.23%+0.27
HB 4.56+0.61 4.87+0.48 —

B 3.38+0.25 3.334+0.45 3.88+0.59
4 e

R B 73 X T VETREL 2L bR A 5T A 1
RZAEDUR, BIAS T REE MBI TAZ L. (A,
A6 B RHAR RS E W X 7% &
AN AR RE T 73 X T8, AR A& IR A 2%
P 55—, EZERMME T2 MRS R REE 55—,
VA W B2 WA b o AT SRS A 7] X B H
N BB AL LGSR R RS 3 R, 1 OB 1 LA T2
AR B A7 2 AN RARAE N E 7 X IR FR A
(7 B 1 AR 90 R B v o AN 85 5 R OB L “PV
57 X —F8br, B AU A X BUEAT 14
Patt, JERAARIX BOZ 18] B 1 BB Ak, €
THRAXBHIBUEEHE, EEHEXEAEH, &
HERE IR AN I JEE 7 i FR) DR e 5 2 8 2 —
X B

AFIXBURE AL SRR R %
A BB (B 2>, Bk (& 3)
AL 2T R (K 4 wUEH, ARKXBHAL T,
AL 2 AT I AR A o AHIE TR AL A 22 25 R R -
JEH 4 DX BUH R WIRER BN HOZHTIE R, %
ZEREAREN, [ RREPIRIRT FLEE R B ARG
W AR R 2 aE R ER, EE AR KX
B & BOARNSIIAT — R (N 22 57 o BB HEN,
(1) ArfesE B 22 5id e 1 AN R DX BORE B 24 047
FE— M ZE S, WRHANR X BAEUE B gihs 75 T
HIDRR AN R s (2) AT DU YR A 22 57k Xl

FEHMIAF X B o

TR X BRI SS &&, A7y
SUKIEME R &8 (HPLC ) Flsa—fp3s (&
FRANESD B AT AT b KR —IX
BERUE, HPLC yEI5E WS K IEME R 7 & B AEAN
G B 2 A 22 S AN B3, U7V Re i A
FF 3 Mg B #E, (H2 T HPLC A REH 2L
DX (M AL S = A B AN X B . TR, R
AIF 5T A FH (1) HPLC I 58 VAN 5 /2 A e W RE
X 75 A

3 FREUME EHE 4 NMHASX B [0 PV {H (]
16) L2755 B E KT (BRMGERE ALk 7 Al
W B 2 (B FE PV AEAM) o AN F 5 — o & AR &
= (K100 FAsrasE (B 13) ki, PV EMEL
B X B2 MM ZERE R, FILHE R, ffiX
RORTELF o X TAS[F PR ARRS B ER U, & 1X
B PV EAE T R—KF (R 1D: F—XBEHDRE
HAMAREERN PV HZMEAEEES (H 14);
] — X B AR S = AN AL E I PV [H 2 )%
AREZER (H14); F—XBEETHEMEER PV
Bz EEEREER (B 15). LREREHE, %
PV {EAUE TR R, ARSI,
WAEHEIE AN A I 7 A E ) R

METERE AT 0 Fr A v 2 (811 PV {E.(E 16)
HIL T ARERIG .. SFR—XBORE, 3 F
S, TEMSEEZ PEARSE. O%E
APV HWM/RFIEEEFRENIS . XEFN
AW T BT IR, A R AL G S 0y X T Vs
HATRI I, NN IRZER K, X —I R ABIUE
TG R F oy X T iE P SEE R 2 . PV EINEH
REIR A7 e I — k. R 2 X B S HEIX B 2
F) PV HEFARE (B 16), BIESGEE DX
TEMNREERZ R ZA, Ui REE 4 N X B
ZIAEAE— B MZMX, BEERID N 4 AN XBZ
HHE, BT Akl TAXED, &
B LA IX 20 AH AR X BRI A

g LRTR, ARFFCRESLH PV (EXT EE T 4>
X T7ER A TR MR E S X TR b % %A (A
FHT PV HIMERONER, RN F RS &K
FabrT REE AT 20 X o XT3 DUR 7 [X BV S 1138
Sy FHET PV AHIIE ,, ReiB 13 BIECAREMM 4R .

RN BRI RS E AN, REE
JR ARSI ) E R B . A 0 ST R R
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