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Development of analysis methods of ethyl carbamate in alcoholic beverages
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ABSTRACT: Ethyl carbamate exists in alcoholic beverages such as rice wine and wine, and has potential
carcinogenic effect on human body. It has been identified as a class 2A carcinogen by the International Agency for
Research on Cancer. With the continuous improvement of the living standard of Chinese residents and the increasing
consumption of alcoholic beverages, the per capita exposure of ethyl carbamate is also increasing. However, China
has not yet made a limited standard for ethyl carbamate in alcoholic beverages. Since 1985, Canada reported that
ethyl carbamate content in alcoholic beverages was high, the detection methods of ethyl carbamate have attracted
much attention. This paper introduced the common methods for the determination of ethyl carbamate in alcoholic
beverages, such as gas chromatography, gas chromatography-mass spectrometry, high performance liquid
chromatography, thin layer chromatography, Fourier transform near-infrared spectroscopy, and described their
characteristics and applications, so as to provide a reference for the development of determination methods of ethyl
carbamate in beverage alcohol, at the same time, our country should make a limit standard for ethyl carbamate in
alcoholic beverages as soon as possible to ensure the rapid and healthy development of alcoholic beverages industry
and protect the health of our residents.
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HHEH BR 2 TR (ethyl carbamate, EC)X 44 %730 85
RME, RIRFAAE TG . S5 . o [ AR H AR
SEPRE SR, SRR K I AR v A B — R BUE Y,
PR RABAEBORIE R, arg R e e . Rk
LR, IF B R R A (e e N, EIEH
iR 2.1 B 29k [ PRy i T HLAE (International Agency for
Research on Cancer, IARC)#fiIA Jy 2A HEUF Y (N AT BE
TP, TR IR AT O . R
M EZEE LRI, KAERREEE PN EEN
7~12x107 pg/L, Ti7E 22 B0 AR a] G P,

M TFAEYR 2N, K& TEEVORHE T2 5 H R 2 T
AR TR BREZMHEREN . R R REY F R E .
IR R % A F R A W5 RN A R, I HLAi A
YIRS . CBRRE . RN . B pH (A SEHE I
FREA R IR, PORNE U R TR 9 A A
BRI HEA 3O (DG ERR LR AER: ()5
PRZAGIAG M) AN 2B S i A ;- (B) AL il 2 B
FZREAE o ROBHIE Hh i) 22 2 YRR R SR AE A O R ik
‘e, HPhEE P 90% Y 5L F R £ B 2 3l A 3
AR AR ORI e R B, 23 B8 A JRURR T A 43
PRZE, (H F A R il e B s AR A4, BB B A ™ 2k
MR R T 424t B B T2 A 2 R 0384 23 B il 40
B R oA 5 R KRR R S i ER AU L =
TERMKEN, AR AEET RO, BT E
B R R IR BE DY, B & T I TR B i T B,
H R £ TR ) 26 B B 2 38om, [RIAs, 288 v 10 £ R I 5
SN TR SR A A RO, 7 20 4l 60 ARAR AR
T I . . i e PR A B 0 WS 1 o A 7 Y e 0 il sl A
AR, (HIEAE 20 4D 70 EA0H 2238 R AL O A 2 0 1 4
WA BERRR — Z B2k ECUY, f I AR RR IR — 2 TR
ANFFHHEVFRIMA A b 746, TRk s ol
HAR R TP EE WAL R CERRA Y T, Y
TN LEME AL AR AT S Bet 2 o0 S m Ak, S AL e
K e P SRR R R, R R T 5 2 A
WE LSRR Cu AR O AR R R 2 R, AR
AHEWROTEN RS pH, J6. OMEE . BE LS
o e R S A e

EC # 2002 4F %t 9 Bt & [ M 4 41 21 (Food and
Agriculture Organization of the United Nations, FAO)#fi & A
FAEGEYR, R E PR oS R E T EiR
FrifE, RGBT 20 pg/L, 78 1985 4E N KARIE T 784
W ERROESEESE, JET & EEM DAHE
W EEM, WE ISR, EE . i E S E L B A
WP R B A TRE, 4518 300 15,

30 pg/LUOM AR AU T L P A 2
EC (AR ME(GB 5009.223-2014)"), 5t B i ofi )
AR RLEN HRE, EPR T RICRIE R EC 1)
Tk FEA S M A% (gas chromatography, GC), S A%
& JFi 1% (gas chromatography mass spectrometry, GC-MS) .
= RO 2,15 5 (high  performance liquid chromatography,
HPLC). #2153 (thin-layer chromatography, TLC). {#
AR 2T #1615 R (Fourier transform infrared, FTIR)
S Bl T E RAR IS A AW B, RS R ORI B
HHBLET, REANEENRIEWRAEEDHE L
Fro BIHXT TRE 2 HORE b 2 2 F R IR 04 B B A TR
PAEWAT, FSIARUELL . R AL Y L BT RR £ R A Jr vk
BEMEERBNSRES, WY TR k2
Ko RIS XA Hh Y 2 25 H R 2 TR A T 4G DU RN S-A0 A Bl
T4 B ) i) 2 2 R L T PR e s o

2 SHeEE

GC 2RI E 2R R OB E Rk, 25T
TF A AT VR T 25 2L 5 [ AR R B A R R B L 3 R
BN 25 R R M — R ik 38 GC Ar B HifE
DL 53 I, P ER BE A ARG I 25 A5 P DA S5 BR ARG rh 2 R
MR W B A8 f 3 AT, F T AR e 5 ] o A 5 98 Sl AR S
ZFE, AT R I g R U L PR AT, IS
ol A v PRt dr . RO . VSR AR PO
P [ B 24 E AR IE(GB . 5009.223-2014) 8k 17
SRR IS AT VAT E(SN/T 0285-2012)2144 5% Fil GC-MS #6: 1l 775
Kb @ EP R OIS 2.
21 SEEEEENE

GC 1EN P HATFME BC MW Mk, RN
AT ZWAGE . BHT, TR OGE 2 B R & A0k
60 % (nitrogen phosphorus detector, NPD) . & KI5 T1k
K %% (flame ionization detector, FID)., /K H, 546 2%
(hall electrolytic conductivity detector, HECD)Z5[*-%51 ) sk
{2 POV N7 T 22 Uk T A 1] M A AR B A O £ vk
(multiple headspace solid-phase microextraction with gas
chromatography, MHS-SPME-GC) il %2 T E H & 3k F iR
ZEREITT Ik o %7 152K F PEG/OH-TSO ZBGL# s 1/
M REE, FTCKERER AN B TR & T 2R, K5
i I NPD WIS ORHE H EC AyA H PR A 34 pg/L, 2oty
1 0.04~100 mg/L, r=0.9997 . i% 5 P LA e ir i s Bk, If
FL s by 7 AT AT BRI . 2 M- S P45 2ot A
ZEORE ST B, SR R S G 1% 45 G FID il
TE AT ECo 1207 WX B AHZE BURE AT T Hufk, 4
Cleanert Silica A1 F F#E 5 g b 72, B B v,
FIRFTE 90.4%~101.5%2Z [
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%, TR ELAT O (i 4 e 23 18 R R TR 14 vy 22 1 5 i

FEATIREASH T, 20 4l 90 ERLUG, <M
G- B T AORHE T EC B 3 G I 758

TG 25 0L [ K 4 BOX R S R AT R AR B, 3
DB-INNOWAX 354143 A dh b 2 B R R, SR )5
0 2 DUAR AT B AG I R X6 26 78 BRI FE S P BC &t
i, HAS PR ATk 1.0 pg/L, 7E 10~160 pg/L JE AL
PER R R I, ML R ECH 0993, F ¥y El i K 1
91.4%~98.3%2 i, RSD H 1.1%~2.3%. Ji B %P0/ 75
ARETEXFE A Y EC SEATHRER, i BTk O & 1l
9 b 48 #LRIEFE T EC (Y35t . %7k, DB-225 MS £
AAFAE S B FESL HRA EC, SRS T3 i = H VUM AT i
SGHAT M, 154 EC BRI HRA 1.0 pg/L, Lyt
10~1000 pg/L Z [, r=0.9996. % 7 ¥ EefE i | MR,
R TR T EC SRR k. TR AED I
FAT S A -2 T B RS 5 45 A e e e R R 4
ARG P E S R TR & AT e . 1O R A
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RSD 4 5.8~9.5%.
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MEFES T BEC S, 15 24 RE S A AL 2 AR XS
SR ERESE, BT TR AT B ik
BAER . BIAREIC, AR, A A R
231 RARFEREAR

WK ZE I (liquid-liquid extraction, LLE)J&—FM{E5inY
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HALARB, SR 20 Tk SR B T TR 22 R R A A,
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chromatography-fluorescent detection, HPLC-FLD)“¥ B.45
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performance  liquid
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ESEAZ 7 T T E R S A T AT AR AR O il EC i 17
FEHEHA, LAEF A IR AG I . BRik M SR A 9-%
Lm0 RE S AT A4, Agilent TC-Cyg (B5AE 225, 9K
J& R DK I 2% X AR TR, SR BR BC 7
10~500 pg/L JulH P HA RIFMZtEse &, F38 s Eig
RIE 93.7%~106.0% 7], RSD N 1.4%~2.8%, HiE /KR
15 pg/Lo Z Dy sRgGE  cREr, R R R
By, 16 T YORRE TP EC & R AP RS
3.2 EMREeE-FREE
RGP T PR S A R R i R R
rn A TR, AR SR W AR A S5 (S0 R G A
HIFR 2156 5 Hi %7 R 1 T Waters SunFire™ Cg (URE R,
PL 5S-SR AR & 5 H IR Z 18R (Ds-EC)PE y AR A EC 7
2~500 pg/L G P HAT RIFIZME R, r=0.9922, HAGH
FRik 1.8 pg/L, EEIREN 5.0 pg/L, ZH ETTHE IR Mk
PR, IR, RS TR
T T OB T 4 B DU R AT/ i S U B v 43
A R A R T IA . E IR
Poroshell 120 EC-Cg (it %pFE S BEA TR BOAHL, 754
R Z MR A R AT IE 0.05 pg/L, LPEIEE N 1~
20 pg/L, FHERFCKT 0.995, HCRTE 92.3%~107.7%2
[, RSD 4 0.6%~2.5%., %7 IEHER . misk . WiE, nli 2
ORI H 432 F R 2L TR ARG 20K

4 EBEE®ILE

W2 AT EAE — R w A @SB R, w2
NG BT RSO, HEEL R EE R,
FELJRIF. B ST REE) . b, HEaE
AT 1 BT AT RS T Bl ol AXIRE il 0647 2 P A0 oA
05217 3 HLa] LA ZANRE S RIS R 740 8, HA e AR,
XHRE S AT R EER AR, B ORI S A YRR T
SUREXF ORI b i) 28 5 B IR C TR E 1 7 5 M R 22 1 4 AT,
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P U EC i, ERVEFIFE 320 pg/L~8.1 mg/L.
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