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method on protein recovery
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Fig.2 Effect of hydrochloric acid-chitosan flocculation
coupling treatment on protein recovery
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Table 1 Box-Bechnken design and results
N B C y
s . i/ BB/ (me/ L) 8 1T R %
o b Temperature Chitosan dosage Total protein recovery
1 7.5 20 350 83.56
2 7.0 10 250 82.87
3 6.5 20 350 83.69
4 7.5 10 300 83.40
5 7.0 20 300 83.85
6 7.0 20 300 83.80
7 6.5 30 300 84.96
8 7.0 30 250 83.25
9 7.0 20 300 84.05
10 6.5 20 250 85.98
11 7.0 20 300 84.46
12 7.5 20 250 81.52
13 7.0 20 300 84.19
14 6.5 10 300 85.30
15 7.5 30 300 82.38
16 7.0 30 350 84.17
17 7.0 10 350 84.12
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Table 2 Analysis of variance of regression model
A 5 R IR 75 Fi SRS Y5 F{ P fH 3
Source Sum of square Degree of freedom Mean of square F value P value Significance
Fi% Model 16.380 8 2.050 11.510 0.001 2
A 10.280 1 10.280 57.81 <20.000 1
B 0.110 1 0.110 0.61 0.458 0
C 0.460 1 0.460 2.59 0.146 2
AB 0.120 1 0.120 0.65 0.443 4
AC 4.690 1 4.690 26.35 0.000 9
BC 0.027 1 0.027 0.15 0.705 8
B? 0.022 1 0.022 0.12 0.735 4
c* 0.660 1 0.660 3.69 0.090 9
2% Residual term 1.420 8 0.180
JAI Lack of fit 1.130 4 0.280 3.94 0.106 4
4lii% % Pure error 0.290 4 0.072
A% Total 17.800 16

o A (P <<0.05) , x x A E (P <0.01) . Note : * indicates significant difference (P <C0.05), * * indicates extremely sig-

nificant difference (P <C0.01).
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Hydrochloric acid-chitosan flocculation coupling treatment for recovery of
sarcoplasmic protein from surimi rinsing solution of silver carp

ZHOU Wenyan', HUANG Qilin' , WENG Wuyin®
1.College of Food Science and Technology s Huazhong Agricultural University sWuhan 430070,China ;
2.College of Food and Biological Engineering , Jimei University , Xiamen 361013,China

Abstract The sarcoplasmic protein is a water-soluble protein,which accounts for 20%-40% of fish
protein. It is lost with the rinsing liquid during the preparation of surimi,resulting in a waste of protein
resources. In order to improve the utilization rate of sarcoplasmic protein in surimi rinsing solution, the
single chitosan flocculation and hydrochloric acid-chitosan flocculation coupling treatment were used to
recover the sarcoplasm protein from surimi rinsing solution of silver carp. The flocculation conditions of
hydrochloric acid-chitosan flocculation coupling treatment were optimized through single factor experi-
ments and Box-Bechnken central combination design. The results showed that the recovery rate of sarco-
plasmic protein was significantly increased from 35.52% to 81.54% by hydrochloric acid treatment (pH
3.0) when chitosan was used as a single {locculant. The recovery process of sarcoplasmic protein was op-
timized as follows:pH 6.5,250 mg/L chitosan,30 C,90 min. Under these conditions,a high protein re-
covery rate of 85.23% and a COD removal rate of 73.32% was obtained. The NaCl of 0.006% introduced
into the surimi rinsing liquid in this method does not increase the cost of subsequent wastewater treat-
ment,and has a certain feasibility. It will provide a theoretical basis for recovering and utilizing sarco-
plasmic protein in surimi rinsing water, and a technical support and reference for purifying rinsing
wastewater during the process of surimi.

Keywords silver carp; hydrochloric acid treatment; sarcoplasmic protein; chitosan; flocculation;

surimi rinse; waste water treatment
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