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Optimization of extraction conditions and study on biological activity of
polysaccharides in scallop processing waste liquor

MA Xiao-Jing, GU Pan, JIANG Miao, LI Zhi-Bo, ZHAO Qian-Cheng, WANG Hai-Bo®

(College of Food Science and Technology, Dalian Ocean University, Liaoning Provincial Aquatic Products Analysis and
Processing Technology Scientific Service Center, Dalian 116023, China)

ABSTRACT: Objective To optimize the extraction conditions of scallop processing waste liquid polysaccharide
and study its biological activity. Methods The polysaccharide purity was used as an indicator to compare the effects
of pepsin, complex protease, neutral protease, papain and alkaline protease on the enzymatic hydrolysis of
polysaccharides in scallop processing waste. On the basis of single factor experiment, orthogonal extraction method
was used to optimize the extraction process of scallop processing waste liquid polysaccharide. Results Papain was
the best reaction enzyme. The optimal enzymatic hydrolysis conditions were enzymatic hydrolysis time 4 h,
enzymatic hydrolysis pH 6, enzymatic hydrolysis temperature 60 °C, and enzyme dosage 2.5%. Under these
conditions, the purity of extract polysaccharide was 62.23%.The extracted polysaccharide was further purified by a
membrane separation technique to obtain a scallop waste liquid polysaccharide having a purity of 84.75%.When the

polysaccharide concentration was 8 mg/mL, the removal ability of the waste liquid polysaccharide to -OH reached
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87.53%, and the DPPH free radical scavenging ability reached 53.36%.When the concentration of waste

polysaccharide was 800 pumol/L, the amount of NO produced by macrophages reached 13.05 pmol/L. Conclusion

Higher purity polysaccharide can be extracted from the scallop cooking liquor, and the polysaccharide has strong

anti-oxidation effect and good immune regulation.
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Table 1 Enzymolysis conditions of 5 kinds of proteases

EEAELE bR AR i HAE AN Tl 2 G
pH 3.0 7.0 7.0 7.0 9.0
RE/eC 37 50 60 55 55

Fz2 EXRERHEARSKE

Table 2 Factors and levels in orthogonal experiment design

EEN
K -
A R ]/ B i pH C fmERL/% D pff i BE/°C
1 2 1.5 55
2 3 2.0 60
3 4 2.5 65
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Table 2 Results of orthogonal experiments

RS A Tt BT[] /b B fifyf# pH C JnfifF/% D Fify fif i /°C Y B4 1%
1 2 6 1.5 55 50.79
2 2 6.5 2 60 39.96
3 2 7 2.5 65 44.50
4 3 7 2 55 31.95
5 3 6 2.5 60 61.90
6 3 6.5 1.5 65 35.58
7 4 6.5 2.5 55 50.86
8 4 7 1.5 60 48.46
9 4 6 2 65 58.74
K, 135.25 171.43 134.83 133.60
K, 129.43 126.40 130.65 150.32
Ks 158.06 124.91 157.26 138.82
R 9.54 15.51 8.81 5.57
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