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Abstract

The mineral compositions were analysed of the tip and the upper section of dried domestic antlers. The upper
section was divided longitudinally into four parts. The tip and the upper section were divided traversely into
the velvet and the spongy bone layers. The contents of ash, calcium, phosphorus and magnesium increased
(p<0.05), and those of manganese, zinc, copper and iron decreased (p<0.05) downward from the tip both in
the velvet and the spongy bone layers. The contents of ash, calcium, phosphorus, manganese and zinc of the
spongy bone layer were significantly (p<0.05) higher than those of the velvet layer. The tip, which is the
growth center of the antler, had the significantly (p<0.05) lowest proportions of Ca/ash, Ca/P and Ca/Fe ratios

both in the velvet and spongy bone layers.
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Fig. 1. Antler sections for compositional analysis.
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Table 1. Weights of antler parts

Section Part Tip Upper Sum?
Layer 2A 2B 3 4 (Tip+Upper)
Velvet 7.26+1.34" 5.27+0.92 5.97%0.55 19.71+2.61 7.28+1.37 45491511
Spongy 12.74+2.80 2425+ 1.98 24.05+2.57 30.35+291 22.70+2.80 114.09£12.40
Total” 20.00+2.10 290.52+4.11 30.02+1.19 50.06+4.42 29.98+2.12 159.58 +8.00
DAl values are wet weights(g) and represent mean £S.D.(n = 4).
2Sum of the five longitudinal parts.
Sum of the two traverse layers.
Table 2. Moisture content of the antler
Section Part Tip Upper Complete?
Layer 2A 2B 3 4 (Tip+Upper)
Velvet 728+ 1.19" 7381090 7.68+0.16 7.26+£0.39 7.73+£0.59 7.07+0.40
Spongy 7.13+0.40 6.90+0.32 7291040 6.50 044 7.23+0.86 6.77+0.34
DAL values are percentage and represent meanS. D. (n=4).
*Weighted average among the longitudinal parts.
;I‘able 3. Ash contents of antler parts
Section Part Tip Upper Complete”
Layer 2A 2B 3 4 (Tip+Upper)
Velvet 4.61+0.63" 7.54+1.88 12.2+1.48 9.40+1.84 157+ 1.70 9.10x1.10
Spongy 8.95+2.59 24.5+1.68 28.6+4.37 263+2.19 28.1+£132 24.81+2.20
Total” 7.35+2.07 21.8+£0.99 25.5+1.06 20.7+042 25.7+092 21.08+1.11

VAl values are percentage as wet basis and represent mean *S. D. (n=4).

DWeighted average among the longitudinal parts.
YWeighted average between the velvet and spongy layers.
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Table 4. Ash and mineral contents of antler velvet layer

Section Parts Tip Upper Complete”
Components - 2A 2B 3 4
Ash (as % of dry matter)
4974052  813+1.55 13212149 10.12+271° 1700177 9.84%1.23
Major minerals (as % of dry matter)
Ca 0.58£0.34 2.261042° 3.96+0.50 2.1610.19¢ 5551049 3401040
P 0.56 £0.074 1.27£0.18° 2.06+0.28 L1 £0.12¢ 2.87+0.17* 1.83£0.11
Mg 0.08 £0.00° 0.10£0.18* 0.11£0.00" 0.11 £0.04* 0.13+0.01* 0.11+£0.01
Na 0834026 0.81 £0.13 0.75+0.05 0.771£0.04 0.73£0.07 0.75£0.08
K 0.80+0.05 0.79£0.037 0.800.013 0.80£0.02 0.78 £ 0.00 0.79+£0.04
Trace minerals (mg/kg of dry matter)
Mn 0.22+0.26" 0.23£0.11* 0.24+027* 0.45£0.05* 0.46 £0.00° 0.36£0.04
Zn 27.06 036"  2957+£274" 3550£205 27.92x195" 3674+ 1.20° 3252+ 1.56
Cu 5.17+1.89* 3.57£0.05 3474038 3.44£053" 323+1.03° 3.19+046
Fe 418.03+52.12* 388.03 14290 377.24+42.14™ 383344241 367.11£23.71" 392.02:+:40.00
YWeighted average among the longitudinal parts.
DAl values represent mean = S.D.(n=4).
Means with the different superscripts within the row are significantly different (P<0.05).
Table 5. Ash and mineral contents of antler spongy bone layer
Section Parts Tip Upper Complete”
Components ) 2A 3 4
Ash (as % of dry matter)
9.63+2.13Y  2640£1.63° 30.81 13.57" 28112201 3022+ 1.50 26.70%+2.11
Major minerals (as % of dry matter)
Ca 1.89+0.88¢ 8.96+0.75¢ 10.32:+ 1.06° 9.26£0.55™ 10.73+0.12¢ 8.871:0.68
P 1.33+0.35° 240+0.32¢ 2.62+0.35 2.50+0.32° 32027 2.53+0.34
Mg 0.09+0.01° 0.18£0.00° 0.1940.02° 0.18£0.00° 0.55+£042¢ 0.25+0.00
Na 1.31£0.18* 1.02+£0.04 1.07 £0.04" 0.94-£0.03° 1.04 £0.08 1.07 £0.04
K 1.28 £0.02* 1.05£0.07* 0.94 £0.05" 0.90+0.01° 0.89+0.06" 0.94 +0.03
Trace minerals (mg/kg of dry matter)
Mn 0.98 £0.04° 1.12+0.28™ 1.42£0.25> 1.23+0.33" 248 +0.05° 1.4510.06
Zn 41.14+7.07 55.13+£6.48" 58.73+231° 47.14£2.78 59.13+1.05" 56.31+345
Cu 5361091 37510.24° 1.71 £0.21¢ 1.70£0.21¢ 1.93£0.58 2.60+0.48
Fe 596.00+49.33* 456.00+42.70" 414.04+21.93° 497.04+4554" 3922313631 471.0414032

"Weighted average among the longitudinal parts.
YAll values represent mean £ S.D.(n = 4).

Means with the different superscripts within the row are significantly different (P<0.05).
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Table 6. Ash and mineral contents of antler”

35

Section Tip Upper Complete”
Part 2A 2B 3 4
Ash (as % of dry matter)
8.04£0.03" 22.81+3.00° 27.52+292* 2220+ 198"  27.60+2.88" 22.25+1.55
Major minerals (as % of dry matter)
Ca 1.41+0.73¢ 7.67+0.13° 9.13+0.07* 7.80+0.51° 9.72+0.77 7511043
P 1.05£0.28° 227+ 1.86" 2711207 201£1.20° 3.01+0.39 2.51+0.78
Mg 0.14+£0.072" 0.16+0.00 0.17+001° 0.1610.01° 042+0.28 0.26+0.09
Na 0.95+0.11 120+0.16 1.01 £0.01 0.8910.03 1.021:0.082 1.00£0.06
K 1.85 = 0.00° 0.98+0.07° 0.92:£0.05 0.87+0.02" 0.88 +0.06" 0.89 £0.01
Trace minerals (mg/kg of dry matter)
Mn 0.68-£0.16 0.74+0.29" 0.84+0.31° 0.81+0.34° 1.48+0.01* 091=£0.24
Zn 35.52+3.63¢ 49.77+4.78" 5443+ 1.10° 4341+1.09° 54.53+2.02° 49201234
Cu 532+1.28° 3.64£0.097" 1.98 £0.04° 297+0.40° 1.14£047 2571032
Fe 530.22:39.50" 458.23+£50.32" 416.00:£40.21™ 444.00+39.82" 416.32+32.13% 455.11£35.10

UCalculated total as weighted average between the velvet and spongy layer.

"Weighted average among the longitudinal parts.

YAll values represent mean % S.D.(n=4).

Means with the different superscripts within the row are significantly different (P<0.05).

Table 7. Composition of the velvet layer for selected components(mean * S.D.; dry basis)

Section Tip Upper Complete
Part 2A 2B 3 4

Velvet layer
Ca:P ratio 0.99°0 177 1.92¢ 1.93 1.94* 1.83
Ca:Fe ratio 13.74° 66.42" 110.23* 126.04* 140.12* 90.10
Spongy layer
Ca:P ratio 1.34 10.20° 10.74 1091° 20.32° 10.31
Ca:Fe ratio 46.12° 193.12° 217.22° 191.34° 293.02° 227.00
Combined total
Ca:P ratio 1.18 5.99° 6.29 7.40° 11.12¢ 455
CaFe ratio 29.94¢ 179.00° 191.03° 179.05° 222.00° 173.34

"Means with the different superscript letter within the row are significantly different (P<0.05).
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