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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 modern 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.

Key words: velvet antlers; internal tissue structure; three-branched velvet antler of wapiti; three-branched velvet antler of sika deer;
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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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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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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. 7 Comparison in HPLC peak area in four portions of fresh three-branched velvet antlers of wapiti (A) and Sika
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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. 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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Table3 PV value of four portions of velvet antlers (n=6)
XE  SE=RE BEEERE BEECTH
WL  490.85+48.54 383.04+31220  470.80%£291.55

WB  160.33+174.60 28.17+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 5.324+0.38 5.11£0.28 5.234+0.27
HB 4.56+0.61 4.87+0.48 —

B 3.38+0.25 3.334+0.45 3.884+0.59
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