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Extraction of glycosaminoglycans from swim bladder and evaluation of
the capacities of its hygroscopicity and moisture retention
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Abstract ; The extraction process of glycosaminoglycan from swim bladder via enzymatic hydrolysis by pancreatin and neutral
protease of Bacillus subtilis were optimized by response surface methodology based on single factor experiments, the physic—
chemical characters and structure properties were analyzed by UV and IR spectroscopy,and the evaluation of the capacities of
hygroscopicity and moisture retention were conducted in this investigation. The results showed that the optimum processing
conditions of enzyme hydrolysis was solid—liquid ration of 1:20 g: mL, enzymolysis time of 4 h, enzymolysis temperature of
50 °C,enzyme dosage of 7% , and the enzmolysis pH of 8.0. Under these optimum conditions, the yield and content of
glycosaminoglycan were of 1.19% ,19.09% .Moreover, the IR spectrum showed that the extracted glycosaminoglycan had typical
characteristic absroption peaks of polysaccride ,and comprised a pyranose ring structure having an « glycosidic bond.Finally , the
extracted glycosaminoglycan had excellent capacities of hygroscopicity and moisture retention, which were superior to those of
the conventional humectants,such as chitosan and sodium alginate. These results clearly established the possibility that swim
bladder glycosaminoglycan could be effectively employed as a moisturizer.

Key words: swim bladder; glycosaminoglycan; extraction process; physic — chemical characters and structure properties;
hygroscopicity ; moisture retention
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Table 1  Factors and levels of response surface design
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Table 2 Main components of swim bladder
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Fig.1 Effect of material/ligried rations on the extraction
yeild of glycosaminoglycan from swim bladder
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Fig2 Effect of enzymolysis time on the extraction
yeild of glycosaminoglycan from swim bladder
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Fig.3 Effect of enzyme dosage on the extraction
yeild of glycosaminoglycan from swim bladder
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Fig4 Effect of enzymolysis temperature on the extraction
yeild of glycosaminoglycan from swim bladder
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Fig.5 Effect of enzymolysis pH on the extraction

yeild of glycosaminoglycan from swim bladder
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Table 4 ANOVA of the constructed regression model of glycosaminoglycan sample
T ZERIR 7 A FI & JiZE FH p 1A wEE
il 49.21 9 5.47 22.51 0.0016 ok
A 13.49 1 13.49 55.55 0.0007 * %
B 1.04 1 1.04 4.29 0.0932
C 1.32 1 1.32 5.43 0.0672
AB 4.33 1 4.33 17.85 0.0083 * %
AC 0.063 1 0.063 0.26 0.6322
BC 4.36 1 4.36 17.94 0.0082 ok
A’ 3.89 1 3.89 16.03 0.0103 *
B’ 21.73 1 21.73 89.47 0.0002 e
(o8 0.94 1 0.94 3.88 0.1060
2= 1.21 5 0.24
LIV 1.14 3 0.38 10.73 0.0865
H Xtz 0.071 2 0.036
B 50.42 14

T #op <001 APRIEE 5 + p <0.05 HEF .
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Table 3 Response surface design

arrangement and experimental results

S A B C Y fE( x107)
1 -1 1 0 18.44
2 1 1 0 19.19
3 -1 -1 0 17.14
4 1 -1 0 22.06
5 -1 0 1 19.06
6 1 0 1 21.67
7 -1 0 -1 20.84
8 1 0 -1 22.95
9 0 -1 1 21.05
10 0 1 1 1831
11 0 -1 -1 19.06
12 0 1 -1 20.49
13 0 0 0 22.82
14 0 0 0 2245
15 0 0 0 22.70
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Fig.6 Response surface plots for the interaction effects
on the extraction yeild of glycosaminoglycan from swim bladder
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Table 5 The chemical composition of

different types of polysaccharides( % )

WO e 2N PERCREE ERP MR BRRE
F0 263 20.9 60.7 12,5 2.2
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