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Study on Immobilization of Urethanase

ZHOU Xueyan, SHI Miao, KANG Ning, WANG Yi,
WANG Xiaoxi, GUO Xiaofeng, WANG Bin, SHI Xuewei
(College of Food, Shihezi University, Shihezi 832003, China)

Abstract: In order to prepare immobilized enzyme, the crude urethanase was immobilized using the
carrier cross-linked by 5% glutaraldehyde solution with chitosan for 8 h and the enzymatic properties
of immobilized urethanase were analyzed. The results showed that the optimal temperature and pH of
immobilized urethanase were 42 ‘Cand pH 3.6, respectively.The enzyme activity could be kept above
50% within the range of 7% ~25% ethanol or reused within 8 times, which indicated that the
immobilized enzyme had wide ethanol tolerance range and high catalytic activity. The enzyme
activity loss rate was less than 30% or 40% when stored at 4 ‘Cor 20 C for 6 weeks. Based on the

above characteristics, the effect of free and immobilized enzyme on ethyl carbamate(EC) and volatile

s B H# . 2020-05-13
EL2WB . /i iR 5 H (2020GY07 ) 5 5 1 1 5 A5 Rl 2 56 3 H (2019AB025,2020AB014)
*BAEEE . P25 (1980—), B A Hok, WL g AR SO, 3 BN AR B R S A TR RO

E-mail :376787802@qq.com

ARSt R A SR 2021 FE 4055 6



RESEARCH ARTICLE

ZHOU Xueyan, et al: Study on Immobilization of Urethanase

flavor substances in  ‘Merlot’ wine were analyzed by aqueous two-phase extraction combined with

gas chromatography-mass spectrometry method and headspace solid-phase microextraction

combined with gas chromatography-mass spectrometry (HS-SPME-GC/MS) method in order to

investigate the practical application effect. The results showed that the EC removal rate of

immobilized urethanase reached 30.90% , which was 81.53% of free enzyme. The treatment of

urethanase had insignificant effect on volatile substances content in wine, and only caused the

reduction of aroma species and changes of aroma components. However, the adverse effects of

immobilized enzymes on volatile flavor substances were much less than those of free enzyme.

Keywords: immobilization, urethanase, gas chromatography-mass pectrometry (GC/MS), volatile

flavor substances
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Table 1 Effects of different enzyme treatment on volatile compounds in ‘Merlot’ wine
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Nd Nd

0.320+0.019
Nd 0.290+0.103 0.260+0.054
0.580+0.247 0.320+0.084 0.560+0.201
Nd 3.300+0.045 1.880+0.321
Nd Nd 0.530+0.778
1.470+1.099 6.940+0.907 3.850+0.368
Nd Nd 5.870+0.769
0.460+0.014 Nd 4.410+0.495
Nd 0.290+0.010 0.240+0.074
0.790+0.083 0.630+0.006 0.850+0.159
Nd Nd 2.040+0.548
0.100+0.115 Nd Nd
0.820+0.004 Nd 0.670+0.321
0.680+0.032 0.790+0.689 Nd
Nd Nd 0.700+0.128
Nd 0.560+0.028 3.580+0.241
1.630+0.256 1.000+0.991 Nd
Nd 0.390+0.182 Nd
0.850+0.204 0.610+0.115 Nd
4.570+2.056 5.020+0.261 3.180+0.209
7.620+3.312 3.840+0.740 2.590+0.180
35.340+1.127 9.910+1.903 Nd
43.380+9.159 49.680+1.648 45.720+6.333
Nd 1.080+0.148 4.820+0.930
Nd Nd 1.730+1.038
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Composition of volatile flavor compounds in

‘Merlot’ wine
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