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Research progress on formation pathway and reduction strategy of ethyl
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ABSTRACT: Ethyl carbamate (EC) mainly exists in fermented foods, which is a genotoxic and carcinogenic
compound, and long-term ingestion significantly increases the incidence of various cancers. It has been shown in
studies that formation pathway of EC is mainly formed by the reaction of related precursors during food fermentation
or storage. Its precursor substances mainly include urea, citrulline, carbamyl phosphate, diethyl pyrocarbonate,
cyanide and so on, and these main precursors of EC are usually produced from the arginine metabolism of
saccharomyces cerevisiae or lactic acid bacteria accompanied by the fermentation process. It is necessary to reduce

the amount of EC in fermented food due to the potential threat to human health. This article was aimed at the
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formation route of EC in fermented food, and then systematically summarized the reduction strategies of EC in

fermented food from physical, chemical, enzymatic and metabolic processes. This review can provide a theoretical

basis for the improvement of the safe production of fermented food in China.
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Fig.l Main precursor and forming path of EC
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Table 1 Effects of different adsorbents on EC removal
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Table 2 Effects of acid urease from different sources on reducing urea

U5 FAF PREWR% B30k
X Eﬂﬁ% WA pH>4.0, IR 15~20°C, BT 30 mg/L & f 80 [34]
(Lactobacillus fermentum)
It & R-SYBO82 ) L o -
(Enterobacter sp. R-SYBO0S2) 1 0.05 U/mL 4L 5 U BRTENREGIS , 7 35°CAAF TR 4 d 83 [35]
AR ZFAFF A ATCC 9945a s ) 5 N
(B. paralicheniformis ATCC 9945a) AEKHIA 6 UL IR, 7E 37°CF [ 50 h 92 [36]
B ECFLAT T (L. reuteri) AN 50 U/L W 1 d 100 [37]
LR M39 SEIR A H BRI 2610° Ulkeg SR LI 40°C 1) 2 b 97, 58]

(Staphylococcus saprophyticus M39)
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Table 3 Effects of removing ethyl carbamate by EC hydrolases of different sources

KU At EC {HI%/% 275 SCHk
L7555 IN-A525 EC MBI 0.9 U/mL I, R 50°C, 3 al
(Penicillium variabile JN-A525) E [ 40~50°C, #iE pH 6.0 [41]
il ¢ e, B A1 PR R [42]
(Klebsiella pneumoniae)
2 R 2 AT T SCO2 [43]
(Lysinibacillus fusiformis SC02)
W21 W B TP 186 A L PR o 22 [ A 1 JE £ 18 B s16 4
(Rhodotorula mucilaginosa) iz e R AR A T ’ [44]
k4 @%Eﬁ% INBS815 fitF &4 0.2 U/mL 25 [45]
(Providencia sp. INB815)
LI ARER: G1-3 KERBCN 45 d. WEEH 37°C, #EFlE 3% 65.57 [46]

(Metschnikowia reukaufii G1-3)
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Table 4 EC removal efficiencies of different genetically modified
strains
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