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Study on the process of hydrolyzing protein by enzyme in low value
freshwater fish
LI Ding-ning, LIU Liang—zhong’,LIU Pei-yong,LIU Liang, WANG Yan

(College of Food Science and Engineering, Wuhan Polytechnic University, Wuhan 430023, China)

Abstract: As an index to the degree of hydrolysis,the influence of factors such as enzymatic hydrolysis
temperature,pH value,substrate concentration,and enzyme dosage to the degree of silver carp protein
hydrolysis was investigated. The reaction temperature,pH,and enzyme dosage was optimized by a combination
of central composite design experiment based on the single —factor experiment and the best enzymatic
hydrolysis time was made as an index to amino nitrogen. The best hydrolysis condition was pH 9.37,enzymatic
hydrolysis temperature 48.33°C, [E]/[S] 93.87AU/kg, reaction time 6h,under the condition,the protein concentration
was 3.62% ,the degree of hydrolysis 39.54% ,amino acid nitrogen content 2.31g/L,and total nitrogen recovery
rate was 93.55%.
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Table 1  Code of central composite design with 3 factors on
enzymatic hydrolysis of silver carp protein

M X, pH X, BRRIELRE O X, iYL (AU/Kg)

-2 8 40 24
-1 8.5 45 48
0 9 50 72
1 9.5 55 96
2 10 60 120
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Fig.1 Effect of the enzyme sorts on the DH of silver carp protein
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Fig.2 Hydrolysis curves for fish protein with alcalase at

different substance concentrations
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Fig.3 Hydrolysis curves for fish protein with alcalase at

different pH values
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Fig.4 Hydrolysis curves for fish protein with alcalase at

different temperatures
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Fig.5 Hydrolysis curves for fish protein with alcalase at
different [E]/[S]
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Table 2 Results of central composite design tests with 3 factors

SRS X, X, X5 YO SRS X X, X5 Y
1 -1 -1 -121330 13 0 0 -1.6823.068
2 1 -1 -128040 14 0 0O 1.68 30.014
3 -1 1 -122760 15 0 0 0 28440
4 1 1 -12438 16 0 0 0 28140
5 -1 -1 124145 17 0 0 0 28120
6 1 -1 130612 18 0 0 0 28280
7 -1 1 128040 19 0 0O 0O 27910
8 1 1 128750 20 0 0 0 28150
9 -168 0 020930 21 0 0 0 28350
100 168 0 02683 22 0 0 0 2879
11 0 -168 0 27578 23 0 0 0 28830

12 0 1.68 0 28.640
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ST KA E Y S YA FE R XA g R ) 7 RE R -
Y=28.335+1.8702x,+0.1168x,+1.9560x;—1.5739x >~
0.0899xx,—0.6442x x;—1.3551x,2—0.1449x,x;+0.532 1 x52
PR (1D
SR FRREAT 7 ZE 500, G5 R WER3. Fuyp=
166.14>F 005 (9,22) =4.97, P<0.005 3% B A Y 47 & =%,
KRNI 4 0.331>0.05 , 2 W BT 57 14 1] ) 5 FE R
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Table 3 Variance analysis of regression equation

IR AW PR M p T
pSYELE! 9 163.15  166.14  <0.0001 o
— IR 3 100.205 306.13  <0.0001 sk
IR 3 45824  139.99  <0.0001 ok
A LI 3 17.124 5231  <0.0001 o
8 5 0.653 1.37 0.331
1R 22T 8 0.765
SARZE 22 164.572

B, P<0.05; % BT, P<0.005; K4 .
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Table 4  Variance analysis of factors

S =1 P S L L 1 NS G % ¢
X, 4 88.41 22.10 522 0.006  *
X, 4 12.73 3.18 038 0.822

X, 4 65.62 1640 298 0.047  *
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®5 HHEBN T (%)
Table 5 Effective analysis of single factor (%)

KA T i

A > 0 0 | 5 S K
X, 18.299 24.891 28.335 28.631 25.780 25.187
X, 22.681 26.863 28.335 27.097 23.148 25.625
X; 26.551 26911 28.335 30.823 34.375 29.399

v =28.335 +1.8702x, +0.1168x, —0.0899x,x, —
1.5739x,2-1.3551x,2 1Y (8)
vz =28.335 +1.8702x, +1.9506x; —0.6442x,x5 —
1.5739x,2+0.5321x2 T (9)
v =28.335 +0.1168x, +1.9506x; —0.1449x,x5 —
1.3551x,2+0.5321x2 AT (10D
2650, pH (X 8 B (XY 1948 B3N R 7K i
S5 p HFHV B #0S 2 SE 18 K S i) s Jl Ik 43 B el 4, 24
TEpH (XD I XD Sy (1, 0) 7K Py 5 IR 35 Je 7K
MR o [RIER AT o3 M FoAh 4 AT IR /K A%

#6 BRI C (XD S5pH XY A8 H BN T KRS (%)
Table 6 The interplay of hydrolysis temperature (X,) and

the pH (X,

. AR TR AR
2 1 -

i) 1 0 1 2 v
2 12285 19.057 22.681 23.1574 20485  19.533
S1 12402 23329 26863 27.249 25.144  22.997
0 19.174 24.890 28335 28.631 25.780  25.362
1 17357 23743 27.097 27303 24361 23972
2 13472 19.884 23.148 23265 20.233  20.000
v 14938 22.181 25.625 25.921 23.201
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Table 7 The effect of hydrolysis time on the DH of

fish scale collagen

I ] (h) HILMAER L) IKARPE (90
1 1.35 25.11
2 1.43 29.91
3 1.71 33.32
4 1.95 35.92
5 2.10 38.95
6 231 39.54
7 2.31 40.72
8 231 40.77
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