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Optimization of Enzymatic Hydrolysis of Sulfate in Crude Polysaccharide

from Gracilaria lemaneiformis by Recombinant Arylsulfatase
YIN Qin', XIAO An-feng'**, ZHU Yan-bing'***, CAI Hui-nong'***,
NI Hui"***, YANG Qiu-ming"***
(1. College of Food and Biological Engineering, Jimei University, Xiamen 361021, China;
2. Fujian Provincial Key Laboratory of Food Microbiology and Enzyme Engineering, Xiamen 361021, China;
3. Research Center of Food Biotechnology of Xiamen, Xiamen 361021, China; 4. Key Laboratory of Recycling Application

and Deep Processing in Economic Marine Alga, Xiamen South Oceanographic Research Center, Xiamen 361021, China)

Abstract; The arylsulfatase gene from a marine aerobic Gram-negative bacterium, Pseudoalteromonas
carrageenovora, was cloned into pET-28a vector and expressed in E. coli BI21 (DE3). The technical condi-
tions for sulfate hydrolysis of Gracilaria lemaneiformis by recombinant arylsulfatase were optimized by single
factor experiments based on sulfate content and sulfate removal rate. The optimum parameters for sulfate hy-
drolysis by recombinant arylsulfatase were obtained as substrate concentration of 5 g/L., initial pH of 7.0, en-
zyme dosage of 108. 14 U, at 40 °C, oscillation rate of 120 times/min and enzymatic duration of 2 h. After

crude polysaccharide from Gracilaria lemaneiformis was treated with purified fusion recombinant arylsulfatase
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for 2 h at 40 °C, the gel strength of the products increased by 2.1 folds, and 78.4% of the sulfate in the
crude polysaccharide was removed. The gelling temperature and melting temperature were 38.4 °C and
91.3 C, respectively. It was thus expected that the recombinant arylsulfatase could be used for the desulfa-
tion of sulfated polysaccharides and applied in the production of low sulfated agar or agarose.

Key words: recombination; arylsulfatase; enzymatic hydrolysis; technology; Gracilaria lemaneifor-

mis; crude polysaccharide; sulfate
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Fig.1 The effect of substrate concentration on the hydrolysis of sulfate from
crude polysaccharides of Gracilaria lemaneiformis by recombinant arylsulfatase
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Fig.2 The effect of pH on the hydrolysis of sulfate from crude polysaccharides
of Gracilaria lemaneiformis by recombinant arylsulfatase
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Fig.3 The effect of enzyme dosage on the hydrolysis of sulfate from crude

polysaccharides of Gracilaria lemaneiformis by recombinant arylsulfatase
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Fig.4 The effect of temperature on the hydrolysis of sulfate from crude polysaccharides
of Gracilaria lemaneiformis by recombinant arylsulfatase
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Fig.5 The effect of shaking rate on the hydrolysis of sulfate from crude
polysaccharides of Gracilaria lemaneiformis by recombinant arylsulfatase

2.2 EEMFEYRESEE. BEREMRALBENNE

M T B TS 25 5, INBRIREERY & i S5 A A B AR, LUK A . INEIR 1) & & AR
S5, o1 TR RN E A AN (5] I A BGPTSR iR B A T ) 22 0, i i 55 L OB i 2
(gel strength) Fox. ZMSCHK [13] WUk, 1ERNRMALIS LR AMET, Kl SR RS 5
P T DN e AR 2 W A B 5 . BB LA VA R I 1) T bl S SRR, DR TR B P R 2
AR RE, BIEE R AR . B A FRLA AN S I A BRI IR BE . BERTIRBE . MILIREE . BRI A



178 - FLRFEM (AR 5520 %

T R BL I R AT E 45 F 9 . 428 g/em’, 38.4 °C, 91.3 °C, 2.883 pg/mg, 78.4% ; 205 g/cm’,
40.7 °C, 90.5 °C, 13.372 pg/mg, 1.2%. ZEEGACIRIG AR 2 MGE I B LS 2 1 2. 1 4%
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