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Optimization on conditions of protease hydrolysis for whey protein
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Abstract: With quadratic regression orthogonal rotational combina-
. . . . . (WPC80) : H
tion design, the conditions of whey protein enzyme hydrolysis were
optimized. Established the orthogonal regression model which is a- : 14.6 U/g,
bout the degree of hydrolysis to three factors of temperature, time, ;
enzyme dosage. Experiments showed under the conditions of temper- . 21.4 U/g,
ature of 57 °C, enzyme dosage of 8 214 U/g protein and hydrolysis
time of 114 minutes, the degree of hydrolysis was the maximum, of ’
11. 72% . which basically consistent with the model value. 10.0 U/g.
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Figure 1 Comparison of different pretreatments of
enzymolysis of whey protein
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Figure 2 Comparison of different proteases of
enzymolysis of whey protein
2.3
2.3.1 3 ,
pH. . 5
000 U/g * ,
; 5000 U/g » .
5000 U/g » ,
DH  9.65%.
151
S 12h
£ 97
=
3 6F
£
o8
s 37
0 ]
1000 3000 5000 7000 9000
Enzyme dosage/(U-g™)
3
Figure 3 Effects of different enzyme dosage on
whey protein enzymolysis
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Figure 4 Effects of different temperature on

whey protein enzymolysis
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Figure 5 Effects of different time on whey

protein enzymolysis
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DH= 10.40+0. 22X, +0. 30X, +1. 31X, +0 . 019X,
X,4+0.011X; X; —0. 039X, X; — 0. 39X,> —0 . 16X, — 0.
40X,° D

1

Table 1

Factors level coding schedule of regression

orthogonal rotary tests

X /C X, /min  X; /(Ueg! )
+1.682 63.41 140. 45 8 363.59
+1 60 120 7 000
0 55 90 5 000
—1 50 60 3 000
—1.682 46. 59 39.55 1636.41
2
Table 2 Design and results of orthogonal rotational
regression of whey protein enzymolysis
Xy Xy X3 DH /%
1 —1 —1 —1 7. 44
2 +1 —1 —1 7.83
3 —1 +1 —1 7.94
4 +1 +1 —1 8.37
5 —1 —1 +1 10. 40
6 +1 —1 +1 10. 80
7 —1 +1 +1 10. 71
8 +1 +1 +1 11.22
9 —1.682 0 0 9.07
10 +1.682 0 0 9. 83
11 0 —1.682 0 9.41
12 0 +1.682 0 10. 82
13 0 0 —1.682 7.56
14 0 0 +1.682 11. 30
15 0 0 0 10. 23
16 0 0 0 10. 67
17 0 0 0 10. 23
18 0 0 0 10. 58
19 0 0 0 10. 33
20 0 0 0 10. 28
3 , XX X X X, X,
X,* R X, Xs X, X5?
) Xy ) 3
( / ) s .
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Table 3 Variance analysis table of the result of s
orthogonal tests 3 s
MS F
SS °
10.40  — — — — ' ’
, 7 8 s N
Xy 0.22 0. 66 1 0. 66 7.10 * 6
X, 0. 30 1.26 1 1. 26 13.55 * %
X3 1.31 23.30 1 23.30 250.54 * % 2.5
X1 X 0.02 0. 00 1 0. 00 0.03 ,
X1X; 0.01 0. 00 1 0. 00 0.01
X, X —0.04  0.01 1 0.01 0.13 * %k Jo.22+o.019Xz+0.011X3—o. 78X, =0
X;? —0.39 2.20 1 2.20  23.66 <0.304+0.019X, —0.039X;—0.32X,=0 (2)
X,2 —0.16 0.35 1 0.35 3.76 % % 11.31+O.011X1—O.039X2—O. 80X;=0
X, —0.40  2.28 1 2.28  24.52 k% 3 . X1 =0.324.X, =
29 49 9 397 3516 0.794.X;=1.607, ,
56.62 °C . 8 213.77 U/g » .
0.93 10 0.09
113. 83 min
0.18 5 0.04
. 11.60%., .
0.75 5 0.15 4.17 R
57 °C . 8214 U/g » . 114
30. 35 19 min A 11.72%.,
t % (P<C0.05), % * (P<C0.0D); Fo.ora100 = (11.60%) .

10. 04, Fo 051,100 = 4. 965 Fo 015,50 = 11. 04 Fo 055,50 = 5. 053
Fo.0100.100 =4.95,F¢.0509.100 =3. 02,

4
Table 4 Variance analysis of the model of DH

9.75
1.26
96. 94
98. 46
12.96
. (CV=12.96%)
. R*=
/ =96.94%, 3
96. 94 % . 3 )
F =35.16 > Fy w0 =4.95 )
; F =4,
17<<Fy.055.50 =5. 05 .
f-1s]
2.4.2 Design Expert s
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Figure 7 Mutual influence of temperature

and enzyme dosage on DH
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Figure 8 Mutual influence of time and

enzyme dosage on DH

3
s
pH
s B
80 °C 10 min , 8
214 U/g » .57 °C 114 min
o s
pH ,
, o
1 . . [Jl.
, 1995(10) : 45~46.

2 (. + 2008(9); 52~55.

3 [M]. . . 2001: 246~
247,

4 Scheme I, Muschiolik G. Effects of various whey protein hydrol-
ysates on the emulsifying and surface properties of hydrolysed
lecithin[ ] ]. Colloids and Surfaces B: Biointerfaces, 2001 (21):
107~117.

5 EnaJ M, Van Beresteijn E C H, Robben A J P M, et al. Whey
protein antigenicity reduction by fungal proteinases and a pepsin/
pancreatic combination[ ] |. Journal of Food Science,1995, 60(1)
104~116.

6 Mamoru S, Masao I, Masanori S, et al. A new method for prote-
ase activity measurement[ J]. Analytical Biochemistry, 1979, 97
(1):11~16.

7 . . L.

, 2011(11) . 78~86.

8 [M7. . . , 2002
196~199.

9 . . . L.

, 2002, 21(2): 113~115.

10 Jens Adler-Nissen. Control of the proteolytic reaction and of the
level of bitterness in protein hydrolysis processes[J]. Chem.
Tech. Biotechnol. ,1984(34B) . 215~222.

11 . . L. ,2010,
26(1):98~101.

12 s s s

0l +2009, 30(2):114~118.

13 s s s

[J]. ,2009(2) ; 80~82.

14 . L B
[J]. , 2010, 26(1): 121~124.

15 . 0l

, 2008(9): 123~129.
203

http://www.cnki.net



