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Collagen Content of Velvet Antlers at Different Growth Stages and Optimization of Extraction Process
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Abstract: Velvet antlers were selected as raw materials to extract collagen using enzyme pepsin. Collagen contents at different

growth stages were also compared. Results showed that content and the yield of collagen in two branched antler were 65.8 mg/g and

4.53%, respectively, which were significantly higher than three branched antler (P<<0.05). Factors of extraction time, enzyme

addition and liquid-solid ratio were chosen to research the effects on yield of collagen and Box-Behnken experiment was designed

to optimize the extraction conditions. The results showed that extraction time for 52 h, enzyme addition with 5%, liquid-solid

ratio at 23:1 (mL/g) were the optimal conditions, the yield of collagen in two-branched antler was 5.92%.
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Table 1 Factors and levels of response surface experiments
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Table 2 Collagen contents of velvet antlers at different growth stages
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Table 3 Collagen yields of velvet antlers at different growth stages
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Fig.1 Effect of extraction time on yield of antler collagen
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Fig.2 Effect of enzyme addition on yield of antler collagen
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Fig.3 Effect of liquid-solid ratio on yield of antler collagen
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Table4 Box-Behnken design and experimental results
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N 18] /h /% (mL/g) 1%
1 48 5 20:1 5.87
2 42 5 25:1 5.48
3 48 5.5 15:1 5.75
4 54 4.5 20:1 5.47
5 42 5.5 20:1 511
6 48 45 25:1 5.85
7 48 5 20:1 5.9
8 48 5.5 25:1 551
9 54 5 25:1 5.74
10 54 5 15:1 5.6
11 42 4.5 20:1 5.64
12 48 5 20:1 6.06
13 48 4.5 15:1 5.25
14 54 4.5 20:1 5.94
15 42 5 15:1 5.12
16 48 5 20:1 6.03
17 48 5 20:1 5.95
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Table 5 Significant regression coefficient analysis

2 FH FHRAELR tl P1i
i 5.962000 0.032062 185.95 < 0.0001
X1 0.175000 0.025348 6.90 0.0002
Xz 0.107500 0.025348 4.24 0.0038
Xs 0.012500 0.025348 0.49 0.6370
X2 — 0.263500 0.034939 — 754 0.0001
XiXe — 0.055000 0.035847 — 153 0.1688
X2 — 0.213500 0.034939 —6.11 0.0005
XiXs 0.250000 0.035847 6.97 0.0002
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Table 6 Variance analysis of response surface experiments
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Fig.4 Response surface plots of collagen yield and enzyme addition,
liquid-solid ratio
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