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Optimize Conditions for Casein Glycomacropeptide Production by Enzyme
Hydrolysis Using Response Surface Methodology

WANG Yan-ping, ZHAO Yun-xing, ZHANG Yi-ran, SHANG Ke
(Key Laboratory of Food Nutrition and Safety ,Ministry of Education,College of Food Engineering and Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457 ,China)

Abstract: The effect of enzyme hydrolysis conditions on casein glycomacropeptide was selected with Minitab software. It
was showed that the principal factors were hydrolysis time,temperature ,pH,and [E]/[S]. The main effect of enzyme hydroly-
sis conditions was optimized by Design Expert system. The regression equation was established by expressing relationship
between sialic acid and main factors of enzyme hydrolysis conditions. The R-squared in the model of regression equation
was 0.962 9,which meant the established equation could predict the Asg, of sialic acid (under the absorbance at 580 nm by
Resorcinol-HCI test) well within the range of conditions. The optimum enzyme hydrolysis conditions were:time 80 min,
temperature 42.5 ‘C ,pH 6.28,[E]/[S] 270 U/g. The Asg of sialic acid was 0.653,while the yield of CGMP was 17.91 mg/g
casein under the optimal conditions.

Keywords: casein glycomacropeptide; enzyme hydrolysis; optimize condition; response surface analysis
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Tab.1 Experimental design and results for FFD as n = 20

A i ﬁ%@o‘iﬂ ﬁ%@ﬁi‘ TL@E!EE#IZI Tt CaClz/l w
E/C [Al/min t/(Ug") pH (mgmL )
1 1 30 100 90.4 5.5 0.10 0.375
2 1 45 60 90.4 5.5 0.10 0.369
3 1 45 100 90.4 7.0 0.10 0.335
4 1 30 100 361.7 7.0 0.10 0.352
5 1 30 100 90.4 7.0 1.00 0.322
6 0 37 80 226 6.25 0.55 0.504
7 0 37 80 226 6.25 0.55 0.519
8 1 45 60 361.7 5.5 1.00 0.468
9 0 37 80 226 6.25 0.55 0.528
10 1 45 60 361.7 7.0 0.10 0.435
11 1 45 100 90.4 5.5 1.00 0.436
12 1 45 60 90.4 7.0 1.00 0.378
13 1 30 60 361.7 5.5 0.10 0.376
14 1 45 100 361.7 7.0 1.00 0.426
15 1 30 60 361.7 7.0 1.00 0.301
16 1 45 100 361.7 5.5 0.10 0.525
17 0 37 80 226 6.25 0.55 0.524
18 1 30 100 361.7 5.5 1.00 0.426
19 1 30 60 90.4 5.5 1.00 0.338
20 1 30 60 90.4 7.0 0.10 0.283

x2 XHEFFERHFZIHR(@=0.05)
Tab.2 Effect of factors on response of experiment(a= 0.05)

b BN EX e PR T P
Hi 038406 0.002625 14631  0.000
A 0.07487  0.03744  0.002 625 1426  0.001
B 0.03113  0.01556  0.002 625 593 0.010
c 0.05913  0.02956  0.002 625 1126  0.002
D 006013 -0.03006 0.002625 -11.45  0.001
E 0.00563  0.00281  0.002 625 1.07  0.363
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Tab.3 Variance analysis of regression equation

KU BHEE PR R I F P
AL 5 0.054870 0.0548698 0.0109740 99.54 0.002
W 3 0.000331 0.0003307 0.0001102

BAT 19 0121032

2 3 EHAI 50 P=0.002<<0.01, A] W, [=] 14
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Tab.4 Variance analysis of CCD

el oA BRE Bk F P
i 0.25 14 0.018 11.13 0.0036
A 3.603x10° 1 3.603x10° 228  0.1818
B 7.922x10° 1 7.922x10° 501  0.0665
C 1.952x10° 1 1.952x10° 124 03090
D 9.451x10* 1 9.451x10* 060  0.4687
AB 4340x10° 1 4340x10° 275  0.1486
AC 0.017 1 0.017 10.65 0.0172
AD 0.012 1 0.012 728  0.0356
BC 1.012x10° 1 1.012x10° 0.006 09388
BD 3.105x10° 1 3.105x10° 196 02106
cD 2080x10% 1 2.080x10° 132 02950
A 0.12 1 0.12 76.28  0.000 1
B 1.676x10° 1 1.676x10° 1.06 03428
c 0.071 1 0.071 4473 0.0005
D? 3.180x10* 1 3.180x10* 020 0.6695
522 9.483x10° 6 1.580x10°
LI 3.514x10° 2 1.757x10° 118 0.3962
it 5969x10° 4 1.492x107
eyl 0.26 20

e IERBR N 0.962 9; 55 5 LR N 11.072; 48
FRECH 9.21.
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Fig.1 Interaction between pH and [E]/[S]
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Fig.4 Interaction between temperature and [E]/[S]
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Fig.6 Interaction between temperature and times
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