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Synthesis and identification of a novel ethyl carbamate artificial antigen
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ABSTRACT: Objective To synthesis and characterize a new ethyl carbamate (EC) artificial antigen. Methods EC
was derivatized with 4- (diphenylhydroxymethyl) benzoic acid to synthesize hapten, and its structure was characterized by
proton nuclear magnetic resonance (NMR), NMR carbon spectrum and mass spectrometry (MS). EC was coupled with
bovine serum albumin (BSA) by activated ester method to obtain EC artificial antigen. The artificial antigen was
characterized by ultraviolet and fluorescence spectroscopy and the coupling ratio was calculated. The protein content was
determined by the Coomassie Brilliant Blue method, and its immunological activity was identified by indirect competitive
ELISA. Results The structure of the EC hapten was consistent with the theoretical structure. The hapten was successfully
coupled with BSA, and the coupling ratio was 13:1, and the protein content of the lyophilized powder was 0.695 mg/mg.
The mice were immunized with the new artificial antigen, and the antiserum was obtained. The titer was 1:10000 and the

specificity was good. Conclusion The novel urethane hapten has good immune activity.
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Fig.1 Structure of ethyl carbamate artificial antigen
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Table 1 Results of cross-reaction experiments

2 I1Cs0/(mg/mL) LR S/%
EC fiitE¥) 2291 100
4'(:i§§$ e >10° <0.01
MC A9 779.83 2.93
BC i 602.56 3.80

ZiL5tie

ABIETE G BT — R B W R £ T~ 0 U L

il T ATHUR, ZATHUERA BN REstt. 58
GHE B SCERAH L, O 4-(C R BE R I R IR A
FEH R CWEEAT AT A, TR B K Z L IR R A AR
IR, R R T LA S AR 1 6 REAE 45 A B HE
SRESE SR N LIS R S s . TEART S B SERE b, ROk
AT LAARSE ] 5 7 SO R S o o i U Y R TR B e
Uk, T BER S M e SR M i 5 I S, MR FE R
LT B PREAGIN BE A4 T A7 A AR

SE Mk

(1

Wu PG, Cai CG, Shen XH, et al. Formation of ethyl carbamate and
changes during fermentation and storage of yellow rice wine [J]. Food
Chem, 2014, (152): 1-6.

Nettleship A, Henshaw PS, Meyer HL. Induction of pulmonary tumors in
mice with ethyl carbamate (Urethane) [J]. J Natl Cancer I,, 1943, 4(3):
309-319

Allen N, Anderson LM, Beland FA, e al. IARC working group on the
evaluation of carcinogenic risks to humans. alcohol consumption and ethyl
carbamate [J]. Iarc Monogr Eval Carcinog Risk Hum, 2010, 96(6):
1383-1383

Liao QG, Li WH, Lin GH. Ultrasound-assisted
emulsification—microextraction for the sensitive determination of ethyl
carbamate in alcoholic beverages [J]. Anal Bioanal Chem, 2013, 405(21):
6791-6797

D’avila GB, Cardoso MG, Santiago WD, et al. Quantification of ethyl
carbamate in cachaca produced in different agro-industrial production
systems [J]. J IBrew, 2016, 122(2): 299-303

Li GH, Zhong QD, Wang DB, et al. Determination and formation of ethyl
carbamate in Chinese spirits [J]. Food Control, 2015, (56): 56-59.

Stepan H, Pani J, Pummer S, ef al. Sensitive determination of ethyl
carbamate in smokeless tobacco products and cigarette smoke using SPE
and HPLC-APCI-MS/MS [J]. Chromatographia, 2015, 78(9-10):
675-681.

Xia Q, Yang CJ, Wu CD, et al. Quantitative strategies for detecting
different levels of ethyl carbamate (EC) in various fermented food
matrices: An overview [J]. Food Control, 2018, (84): 53—60.

Song J, Wang RM, Wang YQ, e al. Hapten design, modification and
preparation of artificial antigens [J]. Chin J Anal Chem, 2010, 38(8):



2

ThiGEsh, 2 FRE AL IR O MR N TR £ 5 R AL 561

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

98-105.

BRI, REGI. Ssase 55 2 MM]. dbst: ARBA i,
2015.

Xu SQ, Liu HC. Immunological test (2nd ed). [M]. Beijing: People's
Medical Publishing House, 2015.

SREA, SRS, TR, A R AR R SRR BRI A TR AE
FE[T]. A3HrAkaE, 2013, 41(2): 193-198.

Guo M, Zhou W, Zhou S, et al. Analysis and characterization of novel
urethane artificial antigens [J]. Chin J Anal Chem, 2013, 41(2): 193-198.
TR, KRR b 2 TP TR TR G e DR AG I BERBFSE D). AR5 -
LR, 2016

Ren BR. Research on rapid immunoassay detection of ethyl carbamate in
fermented vinegar [D]. Baoding: Hebei University, 2016.

Baba AR, Gowda DC. Utilization of 3-ethyl-1(N,N-dimethyl)
aminopropylcarbodiimide (EDCI)/1-hydroxybenzotriazole (HOBt) as a
polymerizing agent [J]. Lett Peptid Sci, 2001, 8(6): 309-318.

Dandu RR, Mohamed Al Robert LH, ef al. A simple synthetic protocol for
the protection of amides, lactams, ureas, and carbamates [J]. Tetrahedron
Lett, 2002, 43(45): 8063-8066.

SR SRS, B, AF EIETER By THUR R g B AEE ], ]
AR, 2013, (23): 10-13.

Cai M, Zhou CY, Li J, et al. Preparation and identification of aflatoxin B,
artificial antigen [J]. Hunan Agric Sci, 2013, (23): 10-13.

£ F OISR G-250 Y@M B PR A O R ]. £l
TREHA, 2016, 36(17): 33-34.

Jiao J. Determination of soluble protein content in sputum by coomassie
brilliant blue G-250 staining method [J]. Agric Eng Technol, 2016, 36(17):
33-34.

TeER, et S S ZRTIMALHUS M S R IR Z sk
R[] BT EBOEEE, 2018, (1): 227-229

Zhang YW, Jin YD, Li H, et al. Synthesis of ampicillin artificial antigen
and preparation of mouse polyclonal antibody [J]. Heilongjiang Anim

Husbandr Veter Med, 2018, (1): 227-229.

(18] Tk, WhiFhidh, W, 55, FRNEVESE ST A U S LSS

FE[]. BRI R, 2018, 9(1): 68-73
Xing YR, Yao JJ, Xing GX, et al. Synthesis and immunogenicity
identification of cyromazine complete antigen [J]. J Food Saf Qual, 2018,

9(1): 68-73.
(1ERE: HRPRR)

fEZ T

S, Mt, TEARFE AR
RESZR£.

E-mail: tiaotiao@outlook.com

IER, BIIRA, ERARFEAR
ERMERFHRSFA.

E-mail: yufengsuncaas@163.com

BRI, R, TERARFEARR
RESZ%2.

E-mail: chenweihua foods@163.com




