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Optimization of hydrolysis of Chinese pine pollen protein
by response surface methodology
FAN San-hong,DU Jing-ting, WANG Xiang—shuai

(College of Life Science, Shanxi University, Taiyuan 030006, China)

Abstract: With protein of Chinese pine pollen as the raw material protein hydrolysis degree as an evaluation
index,this paper aimed to study the process conditions of pine pollen proteolysis. The alkaline protease was
choosen as the bast hydrolase. On the basis of single factor experiment,the Plackett—Burman screening test
was adopted to determine three factors (which signifcantly affect) significantly affecting hydrolysis of Chinese
pine pollen as:total enzyme dose,pH and substrate concentration. Then,the hydrolysis process conditions of
pine pollen protein was optimized by Box —-Behnken center combination experiment and response surface
methodology. Results showed that the optimum conditions for hydrolysis were as follows:enzyme concentration
0.04 g/g,pH11.1,substrate concentration 0.09 g/mL,enzymatic time 5 h,enzymatic temperature 50 °C. Under
the optimal conditions,the hydrolysis degree of Chinese pine pollen protein could reach 79.07%. This study
provided a theoretical basis for the development of Chinese pine pollen peptides and functional foods.
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Fig.1  Effect of different proportions of enzymes and different

types of compound enzyme on the degree of hydrolysis of

pine pollen
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%3 Plackett—Burman Design'ﬁ?%éﬁﬂi

Table 3 Response values of Plackett-Burman Design

SRS X, X, X X, Xs  KIREE (%
1 -1 1 1 1 -1 68.31
2 1 -1 -1 -1 1 50.58
3 -1 -1 -1 1 1 49.07
4 1 -1 1 1 -1 59.28
5 1 1 -1 1 1 64.55
6 -1 -1 -1 -1 - 39.98
7 -1 1 -1 -1 -1 50.54
8 -1 1 1 -1 1 65.22
9 1 1 -1 1 -1 64.26
10 1 1 1 -1 1 73.35
11 -1 -1 1 1 1 53.30
12 1 -1 1 -1 -1 59.29
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Table 4 Regression analysis of variance table
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Table 6 Box—Behnken Design and response values

Y ARER H KA (%)

KET A B

SR FiiE
1 1 1 0 67.36 68.88
2 -1 -1 0 60.29 58.77
3 0 1 -1 63.76 61.99
4 0 1 1 69.03 69.20
5 0 -1 1 65.45 67.22
6 1 -1 0 62.11 62.02
7 -1 1 0 55.72 55.81
8 1 0 1 76.97 75.29
9 0 0 0 79.46 78.54
10 0 0 0 78.59 78.54
11 -1 0 1 65.60 65.35
12 1 0 -1 66.07 66.33
13 -1 0 -1 58.26 59.95
14 0 -1 -1 60.24 60.07
15 0 0 0 77.56 78.54

24 MEHEAIWETHRELIZEZENHE
2.4.1 Box—Behnken 924 ¥ i 5 4% DJNIER VA ESY /i oo
F1 7K AR 5 A i) S, ) FH Minitab 15084253647 i )5 i
[ %241, Box—Behnken Design=Z 46 415 45 H UL 36,
o 26 6 T e Pw BEAT (BT 43 M, 45 B AR TR B
P 7 B e B b At R < i TR 7 = o iR A
FEA
Y=4.0800A+0.9752B+3.5900C—7.5308 A%~9.6358 B>~
4.2808C2+2.4550AB-0.8900AC+0.0150BC+78.5376

R RNATTRETT 2200

Table 7 Analysis of variances for the fitted regression model
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=] 9 820.01  91.11 2452  <0.01
etk 3 24384 8128 2188 <0.01
S i 3 548.80 18296 4924  <0.01
ZHAEH 3 27.28 9.09 245 018
B 7E i % 5 18.58 3.72
A0 3 16.77 5.59 6.18  0.14
afiiR % 2 1.81 0.91
it 14 838.59  R’=0.9778  R%,=0.9380
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Table 8  Significance test for each regression coefficient of the

fitted regression model
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Fig.7 Response surface for the effects of total enzyme dose and

pH on hydrolysis degree
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