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Abstract: Ethyl carbamate (EC) is a carcinogenic substance in many fermented foods. Enzymatic removal of ethyl

carbamate from fermented foods is an important way to eliminate its potential health damage to consumers. To study the

Received: June 1,2013; Accepted: July 29, 2013
Supported by: National Basic Research and Development Program of China (973 Program) (Nos. 2012CB720802, 2012CB720806).
Corresponding author: Guocheng Du. Tel: +86-510-85918309; E-mail: gcdu@jiangnan.edu.cn

973 ) (Nos. 2012CB720802, 2012CB720806)

2013-10-11 http://www.cnki.net/kcms/detail/11.1998.Q.20131011.1834.001.html



MEE SMHSEREZEKEENDBACREBEMER 405

enzymatic properties of an ethyl carbamate hydrolase (urethanase) from Klebsiella pneumoniae, a strain isolated from

murine somach, we purified the enzyme using ammonium sulfate precipitation, ion exchange chromatography and gel

filtration chromatography. The molecular mass of this enzyme was estimated to be 55 kDa by sodium dodecyl sulfate

polyacrylamide gel electrophoresis (SDS-PAGE). Its K, was 74 mmol/L when EC was used as the substrate. Moreover, its

optimal reaction temperature was 55 C, and the optimum pH was 7.0. The activity was enhanced by ethylene diamine
tetraacetic acid (EDTA) and dithiothreitol (DTT), but strongly inhibited by Cu** and Zn>'. The enzyme was halophilic and

tolerant to low concentration of ethanol. Therefore, it has the potential to remove EC from fermented foods.

Keywords: ethyl carbamate, urethanase from Klebsiella pneumoniae, halophile, purification, enzymatic properties
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Table 1 Purification of urethanase from Klebsiella
pneumoniae

Total Total Specific

Steps protein  activity  activity S?;l)d
(V]
(mg) (8) (U/mg)

Crude extract  930.00 1171 1.259 100

30%—-60% 387.60 731 1.885 62

(NHy),804

HiTrap Q FF 18.60 674 36.255 58

Mono Q 4.20 563 134.048 48

Superdex 200 0.64 225 351.222 19

prep grade

kDa M 1
116.0— —

66.2— S—

45.0—

35.0———

1 REESERESERER ZEEKEIBAE
SDS-PAGE A% B ik B

Fig. 1 SDS-PAGE analysis of purified urethanase
from Klebsiella pneumoniae. M: protein marker; 1:
purified urethanase.
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Fig. 2 Effects of temperature on the activity of
urethanase from Klebsiella pneumoniae.
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Fig. 3 Thermostability of urethanase from Klebsiella
pneumoniae.
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Fig. 4 Effects of pH on the activity of urethanase
from Klebsiella pneumoniae.
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Fig. 5 Lineweaver-Burk plot of purified urethanase
from Klebsiella pneumoniae.
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* 2 PREEORESLEPER CEKEBAKY
LRk

Table 2 Substrate specificity of urethanase from
Klebsiella pneumoniae

Substrate Relative activity (%)
Methyl carbamate 3
Ethyl carbamate 100
Butyl carbamate 5
Acetamide 2
Benzamide 0
Glutamine 0

* 3 EEBFHUFRAMMATERREEE
FE. 2 RE 7K FR B HY 2 1

Table 3 Effects of metal ions and chemicals on the
activity of urethanase from Klebsiella pneumoniae

Metal ions and chemicals Relative activity (%)

Cu* 2
Mg** 92
Mn** 115
Zn*" 38
Ca*" 113
Fe*' 115
EDTA 215
DTT 191
SDS 114

Cu2+
Zn2+ Mg2+
Mn2+ Ca2+ Fez+
EDTA DTT
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Fig. 6 Effects of ethanol concentration on the activity
of urethanase from Klebsiella pneumoniae.
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Fig. 7 Effects of NaCl concentration on the activity
of urethanase from Klebsiella pneumoniae.
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