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Abstract: Using DH (degree of hydrolysis) as the main index, hy-
drolysis effects on Sipunculus nudus protein of seven proteases were
compared. On the basis of single factor experiment, response surface
methodology and Box-Behnken model were employed to establish the
quadratic model for optimization the hydrolysis conditions. Results
showed that the DH of Protamex was higher than those of others.
The optimum hydrolysis conditions were as follows: the ratio of en-
zyme to substrate of 7. 8% , hydrolysis time of 4 h and the hydrolysis
temperature at 50 “C. Under this condition, DH reached 24. 81%.
This study was aimed to provide theoretical basis for the development
and utilization of S. nudus.
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Table 1  Optimal hydrolysis conditions of seven proteases
1 1l pH  RJE/C
AL 2.0 37
ANE H 6.0 60
JBe 2 7.5 55
i A 8.5 50
A E A 7.0 50
AU R Al 6.0 50
Pk AR A 7.0 55
1.2.2 JKMRBEMME  HUOKME LW 0.5 mL,imA 1%

SDS 2.5 mLIB& 4. WIRGW 15 pL KA 1% SDS
35 pl,pH 8.2 BEERZE th¥E W 1 000 pl,0. 1% =&l FEFE MR
(TNBS) 500 pL, {RAJFEF 50 CHA PR 1 h 5,
A 0. 1% HCl 2 mL % 1k & W, = H # & 30 min J5,
340 nm T E R OGAE . LA 2R g X BT 4R AR o 2k
A (D, (Z)Iﬂ“%‘?kﬁ’#’: (degree of hydrolysis, DH)"/,

C] *Co
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DH = X100 % (D
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DH— KM B %

C,— KAt J5 1l B A 2k % . mmol/mL;

Co— 7K fif 7 A9 ¥ B8 S W & . mmol/mL;

P—— B E , mmol/mL,

P = C,Xh,, (2)
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Chp— KRR AR IE  g/mL;
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Eﬂiﬁ 9.6 mmol/g.
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Figure 1 The hydrolysis effects of seven

different proteases
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Table 2 Factor and level of response surface experiment

7K X, E/S/% Xy fiff i 05} 5] / b X il fif W B2 /°C
—1 6 4 45

0 7 5 50

1 8 6 55
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Table 3 Design and results of response surface experiment

K= X, X, X KIEY) /%
1 —1 —1 0 17.11
2 1 —1 0 23.66
3 —1 1 0 22.11
4 1 1 0 17.05
5 -1 0 —1 16.78
6 1 0 —1 17.30
7 —1 0 1 18.99
8 1 0 1 18. 86
9 0 —1 —1 19. 29

10 0 1 —1 18.67
11 0 —1 1 20.92
12 0 1 1 19. 23
13 0 0 0 21.90
14 0 0 0 22.51
15 0 0 0 20.73
16 0 0 0 24. 99
17 0 0 0 21.28
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Table 4 Variance analysis of response surface design
TiH SEHAL AmE ¥y F P
F A 83.99 9 9.33 5.70 0.015 9
Xy 0. 44 1 0. 44 0. 27 0.619 6
X, 1.92 1 1.92 1.17 0.314 8
X3 4. 44 1 4. 44 2.71 0.143 7
X1 Xz 33.70 1 33.70 20. 57 0.002 7
X1 X3 0.11 1 0.11 0. 064 0.806 9
X1 X3 0.29 1 0.29 0.17 0.688 5
X;? 15. 56 1 15.56 9.50 0.017 8
X, ? 0. 60 1 0. 60 0. 37 0.564 4
X;? 23. 80 1 23. 80 14.52 0.006 6
""" w2 147 7 Led
AT 0.52 3 0.17 0.064  0.976 2
iR 10. 94 4 2. 74
RS 22 95. 46 16
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Figure 5 Contour diagram and response surface plot of

effects of E/S and enzymatic hydrolysis time
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