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Dual-enzyme Hydrolysis of Bovine Bone Protein Using Different Methods
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Abstract : Two proteases including Bacillus subtilis neutral protease and papain are used to hydrolyze bovine bone protein
by five hydrolysis methods. The optimal dual-enzyme hydrolysis conditions of bone protein were explored for maximizing
hydrolysis efficiency. The results indicated that synchronous hydrolysis of bone protein exhibited a higher hydrolysis effi-
ciency when compared with the sequential hydrolysis by papain first and then Bacillus protease or Bacillus protease first and
then papain. The optimal hydrolysis conditions were total enzyme amount of 7000 U/g at papain-neutral protease ratio of 1:1,
oscillation hydrolysis time of 6 h, oscillation speed of 150 r/min, hydrolysis temperature of 51 “C, hydrolysis pH of 7.05 and
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substrate concentration of 10%. Under the optimal hydrolysis conditions, the degree of hydrolysis was up to 27.54%.

Key words: bone protein; hydrolysis; Bacillus protease; papain; degree of hydrolysis
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Table 1 Basic nutritional components in bovine bone and bone powder

Ry Koy B AR JiER] i Koy
R 59.72 11.13 8.77 5.4 15.67
ik 4,95 23.30 4.08 11.2 34.30
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Table 2 Effect of dual-enzyme hydrolysis method on the degree of

hydrolysis
KAETT 5K KA JEE1% RHCEI%
I 12.82 £+ 0.11° 47.78 £ 0.12*
II 15.83 &+ 0.13" 58.13 + 0.11°
il 16.31 & 0.14° 60.14 + 0.02¢
v 17.79 £+ 0.14¢ 62.05 + 0.11¢
\ 18.69 + 0.19° 65.62 + 0.14°
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Fig.1 Effect of hydrolysis time on the hydrolysis efficiency
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Fig.2 Effect of papain-neutral protease ratio on hydrolysis efficiency
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Table 3 Factors and levels of orthogonal tests for optimizing
dual-enzyme hydrolysis process
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Table 4 Design and results of orthogonal tests for optimizing
dual-enzyme hydrolysis process

WIS A B C — Miﬁ /% -
SCPRME PHE ZE{H

1 0 0 0 24.99 24.99 0.00
2 1 1 0 21.73 20.94 0.79
3 0 -1 -1 8.71 985 —1.14
4 -1 -1 0 7.02 781  —0.79
5 0 -1 1 13.31 13.16 0.15
6 0 0 0 24.99 24.99 0.00
7 0 1 1 18.36 17.22 1.14
8 -1 0 -1 16.67 14.74 1.93
9 1 -1 0 18.90 17.12 1.78
10 0 1 -1 15.00 1515 —0.15
11 1 0 1 23.95 2588 —1.93
12 —1 0 1 18.97 18.33 0.64
13 0 0 0 24.99 24.99 0.00
14 0 0 0 24.99 24.99 0.00
15 0 0 0 24.99 24.99 0.00
16 -1 1 0 11.58 1336 —1.78
17 1 0 -1 23.45 2409 —0.64
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Fig.3 Response surface and contour plots for the effects of cross-
interactions among factors on hydrolysis efficiency
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