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Purification and Characterization of an Urethanase
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Abstract. Ethyl carbamate (EC,or urethane) ,a by—product of fermented food ,has been shown to be
possible carcinogenic and genotoxic to human. Enzymatic removal of EC from fermented foods and
beverages is an efficient and safe method. Lysinibacillus fusiformis,a strain isolated from the
gastrointestinal tracts of mice,showed the activity of hydrolyzing urethane. The protein with
urethanase activity was purified to electrophoretic homogeneity by ammonium sulfate precipitation,
ion exchange chromatography,hydrophobic interaction chromatography and  gelfiltration

chromatography. The monomeric molecular weight of this urethanase was detected to be approximate
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50 kDa by SDS-PAGE. Enzymatic properties analysis demonstrated that the purified enzyme was

stable at temperature range 10~45 °C ,the optimal reaction conditions of it was determined to be at

35 °C and at pH 7.0. Using urethane as the substrate,the kinetic constants of K,, and K, were

detected to be 37.2 mmol/L. and 1 176.4 s™',respectively. The activity was inhibited by metal ions

while EDTA had no effect on enzyme activity. The results showed that the urethanase was not an

ion—associated enzyme. In addition,the enzyme showed tolerance to low concentration of ethanol and

NaCl,indicating its potential applications in removing urethane from fermented products (rice wine

and soy sauce).

Keywords: Lysinibacillus fusiformis ,ethyl carbamate ,urethanase, purification, enzymatic properties
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AR 2 S T A Al
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Fig. 1 Purified urethanase from Lysinibacillus fusiformis
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Table 1 Purification of urethanase from Lysinibacillus

Sfusiformis

SEA | B/ | s | e R/

Jit /mg (U/mg)

HLEE 1380.0  404.0 0.3 1.0 100
30%~80% (NH,),S0, 494.1 2282 0.5 1.6 57
HiTrap Q XL 118.7  186.4 1.6 54 46

Phenyl High
Performance

3.6 135.7 373 1273 34

Mono Q 1.0 42.0 400 1365 10

Superdex-200prep —\ hes 817 2789 7
grade

22 BERNMEEREREREM

WE 2 froR , 76 10~60 °CHYE Bl B %5 6
F 2 T T i, S S IR TS R R ol
SN EE SR 35 °C 5 24 e i R A 45 CJm , i &
Jl R B (BFE 60 CHHAM PR EE 20% Y BT

100

XSRS /%
[} fele)
o o
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T
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2 REBEXNSERRZEKEENTENZM
Fig. 2 Effects of temperature on the activity

M3 AT DL S B RCZE TR 10~45 C4%
PR B 7 AR R 90% L) b, BA 84 e e 1
BT 45 CJa , B s foE M B 3 TR IR A B
55 CUA L B JL-F 58 Ak
23 HENARIE pH

pH BT Bl 1 0 5 i Gn 1l 4 PR Y pH AR
4.0~7.0 JEFE N, B pH % T+, B 6 & 7 T, 7E
pH & 7.0 B F & Ty ik 8 e M pH & F 7.0 )5,
il 15 20 R % S 7E pH S 8.0 B, BiTE 1 oE A ile ok,
IR AR I H R TR K A iy v
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Fig. 3 Effects of temperature on urethanase stability
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Fig. 4 Effects of pH on urethanase activity
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Fig. 5 Effects of NaCl on urethanase activity
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Fig. 6 Effects of ethanol on urethanase activity
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Table 2 Effects of metal ions and EDTA on urethanase

X 815 /%6

activity
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49
ZnCl, 85
CaCl, 85
CoCl, 79
CuSO0y 28
MeCl, 79
NiCl, 48
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Table 3 Substrate specificity of urethanase
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Fig. 7 Lineweaver —Burk plots of purified urethanase

from Lysinibacillus fusiformis
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