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Abstract: Ethyl carbamate (EC) as a potential carcinogen commonly exists in traditional fermented foods. It is important
eliminate urea that is the precursors of EC in many fermented foods, including Chinese Rice wine. On the basis of
achieving high-level overexpression of food-grade ethanol-resistant acid urease, we studied the hydrolysis of urea and EC
with the recombinant acid urease. Recombinant acid urease showed degraded urea in both the simulated system with
ethanol and Chinese Rice wine (60 mg/L of urea was completely degraded within 25 h), indicating that the recombinant
enzyme is suitable for the elimination of urea in Chinese Rice wine. Although recombinant acid urease also has degradation
catalytic activity on EC, no obvious degradation of EC was observed. Further investigation results showed that the K, value
for urea and EC of the recombinant acid urease was 0.7147 mmol/L and 41.32 mmol/L, respectively. The results provided

theoretical foundation for realizing simultaneous degradation of urea and EC.

Keywords: recombinant acid urease, ethyl carbamate, urea, food safety, enzymatic degradation
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Table 1 _ Sodium citrate buffer with different GraphPad Prism
concentration of urea and EC
Number Urea (mmol/L) EC (mmol/L) EC Kin
| e . 1.2.6 EC
2 10 10
. 0 . http://zhanglab.
ccmb.med.umich.edu/I-TASSER UreC
4 10 500
UreC http://zhanglab.
5 0 100
ccmb.med.umich.edu/BSP-SLIM EC
6 1 100
Pymol
1.2.4 EC
2 &R
EC 21 EHBHREHSBSHAL
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Fig. 1 Ton Exchange Chromatography of acid urease by Hitrap DEAE FF. (A) Conc. (B) Cond. (C) UV.
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Fig. 2 Gel filtration chromatography of acid urease by Superdex 200 pg. (A) UV. (B) Cond.
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Fig. 3 SDS-PAGE analysis of the recombinant acid
urease. M: protein marker; 1: cell lysis supernatant; 2:
40%—60% ethanol precipitation; 3: penetrating fluid; 4:
Hitrap DEAE FF sample; 5: concentrated liquid by
Hitrap DEAE FF; 6: superdex 200 pg sample.
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Fig. 4 The degradation curve of different concentrations of urea and EC. (A) 10 mmol/L urea. (B) 10 mmol/L urea,
10 mmol/L EC. (C) 10 mmol/L urea, 100 mmol/L EC. (D) 10 mmol/L urea, 500 mmol/L EC. (E) 100 mmol/L EC. (F)
1 mmol/L urea, 100 mmol/L EC.
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Fig. 5 The degradation curve of urea and EC in Chinese Rice wine. (A) Without urea and EC. (B) 50 mg/L urea,

400 pg/L EC.
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Fig. 6 The degradation curve of urea with different enzyme dosage in Chinese Rice wine. (A) Without urea and EC.
(B) 50 mg/L urea.
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Fig. 7 GraphPad Prism plots of urea and EC. (A) Urea. (B) EC.
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Fig. 8 The binding domains of urea and EC with the recombinant acid urease. (A) Urea. (B) EC.
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