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Research development of ethyl carbamate in fermented wine
WANG Bo, QI Jingyao”

( Municipal and environmental engineering school, Harbin institute of technology , Harbin 150090, China )

Abstract ; The carcinogenic mechanisms, detection methods , formation mechanisms, precursors and control methods
of EC in fermented wine are summarized. This paper expounds the development of research and existing problems
and proposes imagination on solution and prospect for application, integrating its current situation. EC damages the
structure of DNA by two main mechanisms of carcinogenesis. EC can be produced by two paths including nature
reaction and addition which contains precursor and inhibition of EC mainly coming from controlling the additive or
formation of precursors.Chromatography combined with different detectors or chromatography with mass spectrometry
are identified as universal detections.Besides,there are multiplle methods of pretreatment as LLE,SPE and so on.
Currently , the researches on control and detection have made some progress in our country, but the existing methods
of detection cannot be effective and economic. Meanwhile, control methods cannot be widely used.In the recent
researches on control methods, related applications of genetic engineering and biotechnology have been made into
the process.What in the exploration stage is that people investigate the genetic modification of Post-genomic and
proteomics. As respective aspects’ researches including the dangers and formation mechanism go deeply into the
realities of life gradually, different control methods corresponding to different mechanisms appear successively. The
process of EC comes into more complete state.
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4EA, Nettleship 5255 3E B 7 24 & 1 R £ 1R ( Ethyl
carbamate ; Ethyl urethane ; carbamic acid ethyl ester,
iRk EC) BA BUBME M o AT 5| K ik
B B IRAESF . 20 HE22 70 4EFRAI, Lofroth 45"
KRR b &A@ HE R O R, 70 40K,
Ough 7E R FIPORE o RIS 14U IR 2B
2007 4¢, [H PR REF S (TARC) IE 0K EC 528
o 2A KEUEY (AT REsuEY) .

EC RERS P sl AR B 5 BRI, 280d =
FPVE A 5 A S 7, P A o B8O A 0.5% 1Y
EC Ml i - - O WR , 2 M 4
168, WA DNA GE# AR — 02 0. 1% %A L N-52
H- I H R OB, R Bt B LA 5 1A Cu™
JRTE A9 DNA G557 . 90% L F EC 2P HY
Pt TR VR AR AL 5 55, e #E o To s
WA,

ST BRSE A T 20 8 Rl kil E T EC
FIBRE AR , 1985 45, TIN5 RO 2% R T kAT 1
BRAE - /AR 30 pg- L7 IMSRATATIT 100 pg- L7 78
T 150 pg- L' HASHIAE 100 pg- L7 EERE
A 55 0580 A A Ay AN AR R 0 15 pg - LRI
60 pg-L ¥

EC F 8P A K W AR B 78 18 DL S i A7
R, E R R, w W P o B o o
500 pg-kg™, TG LG B IS AIG, A A T R B IR, —
FRART 40 pg-kg' " FRERFE D EC DT
LG B G2 FE R 9T, EC W BFSE & 3T JLAFE A FF
By L TRE B G R A KA T B
AT B 32 i, v B A e 0 28 08 i 1 1) [ o
1o PRI, X 2% I8 v B0 P o i 1Y R 5 e
AT o

1 EC JEALE K miiRk e

EC TR 5 HATIR Y 5T JREE Ot MR
1.1 BARNEHESERRZEY
1.1.1  JRES 2R ECES

PREE 0 AA 7 TbE , AR s KRR —EAE
R TR P RV T TS N B A BRI . Wang D S8 BiF5%
RIIREE MR EC(WA 1) .
NH,CONH,+ C,H,OH = C,H,OCONH,+ NH, (1)
TE AR N R S AR, IR AR IR A W 5 I
TR Ry T B U 4 0 38) 4 T o 5 b T o T
kG IR AE N R RIRTEMRE & BN
BERE A KA HEE & B RR, 2 IR R = A 2R
TR PREEVREE | CBES it JREE R O B 1) 4 45~ 1R

RS EC A R IEMAXR R J0H AL 450
G PR A T AR EC i BT
1.1.2 kS Z A p ECH®

Bruno 285 AF5E & R, 260 EC A9 TE J o ml
REJE ALYl B R RURR T, TR I 2 B S I8 7 A
EC(x12),

JRZTTRETE 60 °C ~ 100 °C [ Z.E/K 75 v 43t
R B S BURR A , i AE At R rh 32 0 Je AR A
SRR 3) SRR S 2B A A EC.

NCO™ + C,H;OH + H= C,H;0CONH, (2)

H,NCONH,+ NH,+NCO = NH,+ HCNO (3)
KPR TRy ZS5 T EC B
BN o TR I S TR A S
AR THER .. FeilfE Wot)s , 78 M i1k /E
T EU AR R R, B S B EC AR (I
£4.585),

CN™+ 20H =CNO + H,0 (4)
CN™+ 20H ™+ 2Cu(11) =CNO™+ 2Cu(I) +H,0
4CN™+2Cu(11) =2Cu(CN),
2Cu( CN),=2CuCN+C,N,

C,N,+ 20H = CNO + CN" + H,0

R S R RE AL R £ T 2 B R,
AHT EC TR (FEZM P S St f R B o B
i EC W3S PH Ot Z B i R AL 4R
VIR A 5 2RI PR Eh L A e 2
) EC AR
113 G BER AR 5 Z A ECT

ZH Mt R 2 TP R 2 3k R £ TR 1 T AR
Ji),20 {20 70 4R Ough EHT EC AT LA b 4 1
BERR AN ZBER NI (LK 6) o B E: i ATP  CO,
T 2 P ISE AR R Y A o Y PO AR o

H,NCO,PO;H,+C,H;OH=H,NCO,C,H;+H,PO,
(6)

J A AT EC 4 R4 B A R, R R TR

JR I EC 36 2 T Hh & H e R IE B EC.

1.2 N R ETIRY R R A B SR A 2

1.2.1 JNERS Z iR £C™

JNRIR S 2 R S B R TG 9 RN s R
(W 7)

H,NCONH( CH,),CH(NH,) COOH+C,H,0H=
H,NCO,C,H,+H,N(CH,),CHNH,COOH (7)

ARG R, A4 T s A A v e e
e A AT AN N S B, Zead 70 C ik 48 h 54
£ EC =4, HixFh EC 77248 5o s 27 A
PR P MR IG5, 3 — I 4 2% BH 0 e 28 7 71 AR m]

(5)
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BEAFAETE A EC IRTR Y . 2ot IR A BTSSR B,
INEFRRES W B A R RN AL EC, HLAER %I
b A — s A VERR , T LA DR ST A TV
MRS IETE W EC BORTIRY . (H oA BF 52 01, 4
ZI R EC A B FUVE R & B TR B Lk
2, BT LA x — 5 T A R itk — B 5E

1.2.2 R — ZER AN ECH!

FLYE bR 60 AEAC, SRR R — LTt T REA L
FIEA AT T B RE A T2 N . B 1962
4, Thoukis 25 % BL T 4T FAE(E B R IR — LIRS
G, e 2T LIRS A BUR/E I & 5 R 2
M 8) o HI I, BRI A (- AE A A AR
A
0(Co,C,Hy),+NH,=H,NCO,C,H,+CO,+C,H,OH

(8)

CO, 5 12 J52 I3 A ol 4 i FY O 2 e P Rt T
B S EC LE R — AN B934 7%, X © 1 Dijkstra T
2007 AEESE

2 EC HrSRY) £ 5 %

H A B ) R B 15k BRI & R v
EC 1) FEEFIAY B & i, e il H A o
2.1 ERERBEEZ

P BRTE AR BT RNTRG R e R, B U IR R
RS B 6 N PO el ot Vi 0% (T
TR IRE S &, WBIR R 2P 5 SR A A
EC, ARSERSEIFT R BIAS A o Fh A B P EC 1Y
BEESARKY S TR BRI A FLERAT B 41
BA i A NIRRT, BT LA B el it
TTRBERCHE, FEE 5P &R LSRR T
FREHORIINH ST 7 PR 2R BB ) 22 B I Bk o AN L IR
AT AR R 1, DORTE 4l B i IR &R, &R
R EC SHMAM T, HAREHEC M HE
HMR IS I R T AR B R, TR E A R AR
AR BS540 1 i e 15 3] 1 2848 BUAIG ™ IR
IR bR , OIS R
2.2 FRinERMRREE L

TE R 50 2 TV s T A5 P O g v k1 R
2R fil h 2 F AR AR, DT I8 B D EC A=
BT E o I R E R O, BN S R i
YR A T2, BT SR BT H EC ## 47
IFFE 04 i fe ) TR P R O A A o 4% 1+ T U
150 mg-L™" ACFRIEE K 25 °C,pH {E N 3.5, kb FET
8 10 do HASH) Takeda fb2¢ Tlk 28 W 7E—F A I
FLERAT P AN e B T e A50Hh o3 A% 7 4 TG A9 IR

IRV MKAE ;2009 47 H A G i) 25 28 5] FL IR B v
3t — TR PRI ™ A= TR, AT AR 3 /0 w8 28 K
o USTIIR R MR I 2 WA AR T o DR 3R W B Y 2 385
o FURI, BTN H 2305 T 24920 T 1R 4 i Ak
WHPRR, E TR, ke A TR R
2.3 ERREESG

A bW 1234 18 A3 i b A B R R
A EC AR 8, 8 T B, i R, IR R
pSEERE S I LE 7/ DRV RUWAK (E 0.0 a = T IS S
BRIET , EC TSR 3B wUe " P B
(W RESURRE AL B

P TERA Gaetano S5 HIHFST, EC A4 iR B
J& pHAH BTV, M T I Pl — o 1 A I il
Je pH {8, % FREARI h EC S F o asi ™ o

FHPT P BC 5 5 B T3 ek i) i 4 i 4 1<, 5
A AR BT EC &b

EHAY) I AT AR D EC A R fE AR R (R SC 2
W) FEALGER T 2 rp SR i 1 A e A D 28 1
fiwo X T UM O, A PR A i RT3k -

4 1 25 TR AR B I s e T2

[i) 5 e AL BHES 5 S 3 I sl AN I 1R 2
Y1, S A AR A

PRSI PR P AT REAT TR, i R S e P % ] 1
PEAE B , (HORAR ST TR A, il Zak— 25T
BRIAILHIRCR o

3 EC 1y Kt

3.1 SEf®iE/ AEEFURINEE(GC/FID) ™
GC/FID HHTJ s i EC M5E ik, GC R
PR, PN & 2 YRS (PC) 3 T 24 4 P R I
(BCO) MR AR NIkFIMER RALI B 1, — R
CUE NPV N FEA ZFric . 24 EC WREEATHT , R
O [R) FR 4 BRIV 4 T b B0 00 /0 T4, AT 42
6 )£ 6 B R A
32 SIEG®iE/HEFRINEE(GC/TSD) ™"
XA EC 9 E A8 AT GC/TSD J5 ik
Mg, RAANFEBRAERFG BAEH: GC 5 TSD B
P AT 2685 A [R) % TR AR WK P ) EC ., AR IR IR
i 6 molNaOH ¥ ¥ 5 1 A1 KCL % W i & PH =
10, T i 2R JFH — G0 PR s AT 0080 4 B8, TR st A T
7K Na,SO, T4, Wi 5 HEATAR IR vk 4 . BRI 6 7% & ik
FE G R EE AR, A2 R IR 2
0.5 mL, ASJhHTAL B &, 4347 B2, 2 R v
OIBTRAE S G Ve ARER , T, A TR
BRI R LRI BT, BE A LSRR . e IR:
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MHEH S pg-ke™
3.3 SiEfE/ RiL(GC/MS) P

GC/MS W] 5% 16 95 B3 7K I ( SIM) 7 3 5 1k
g B, BERA AR T, REUERGR. ZkE
BHIA AOAC(994.07 ) K 3P K ok & i p EC
bR . AL B T TR = e |, H
R HLE T2 O WAL BT A - AR B (LLE ) | [ AR
FEHU(SPE) | A MAEH (SPME) ™
3.3.1 JRIEABL(LLE)

W R AL G AL BT 12 . 4L 5d i 5
15 H I IR DL A B AT R i P EC IR A e 1
SHON SRR pH Sy H 4K pH,KCL &N 16 ¢
(40%) , — G H e i 2 3% 100 mL"™ . J7 ¥k ik
HBEN 8.0 pg- L™, [ R AE 76.56% ~ 80.39% , #H
XIBREIRZEAE 4.42% ~9.82% o WA WOk FH T 4
KT EC S RGN, R 0E A, (R L AL B
JUE AR RGORZE K, I IE RS % B S e 8
Bk, AEHGH 24 7 B FE R K, AT g R B
15,
3.3.2  [EAH#EEL(SPE)

T ] 2 1R SRR 56 47 Mk A fE SN 0285 - 93
a2 R EC R B BRI SR AR R
L, BRIG HEAT GC/MS 43 HT, [ 4022 3R FH I8 AH 4 B
A WER B = EE AT . 1998 4% [ bR 7 5 1 4
THLHL1(OIV) 4% Dennis & 5G4 H (9 A SPE A 1k
7 EC $RIBCHT AL BE , 5 22 R 5 b — S WY B v I i
7 AR AL BT 5 o X 4L % LURAR R
137 N AR, SR FRESE - [ AR R BORE HEA T4 R, Z T
PeMt, GC—MS e B 73k a7 . K BR oA
2.0 wg L7, A0 91.0% ~ 102.0% ,RSD 3} 1.8%,
2 P AR 3 v, EL T AR RS, IBISCH, s ARSER
Ji GC/MS 5 B v & 2L P R I S S R 2
T B, A A R R [ A A 2R B Ak ROk 4 o
o LI A I T IR Y I R 2 IR AE
2~30 pg-mL ™ JEFE AL NESE R R, HE S R BN
0.992 3.0.981 1,k 76.10% .75.43% ,RSD
H 4.48% 4.00% , %5 AT R T A
3.3.3  [EHIHFER(SPME) &

SPME J5 {2 S A% it B b B A 395 7, U7 4
AT 1], JCH5 A8 O 39 7 1 0 00 e W 2 R i Ak
HJT ¥R R T 18], 76 REBUK TR 2 AR SRR Tk
Fe R RE 7 T 4k i 1 , 5 B HE AU BTG
AL A A D e A bR L AR IO
), PR, {EURE %5 BE RN ME B 4K . Lachenmeier %
il T SPME FIFABUZ ROk EC &/ i )5
PR TS P I A SRR BRI T T

@[37]

R R R, F Wk A 50/30 wumDVB/
CAR/ PDMS, Z U B 60 °C, % Bt E] 25 min, %
FEE TR A m/z 62 F1 74 SR FHAMR & ik, KR
g 1.21 pg L' (s/n=3),RSD 3}y 2.48%, [a]ift %Ky
94% ~107%"* skt , 14 25 FH T 23 (o] AR R B
(HS-SPME) $; AR5 GC/MS B H, il & Z8 1818 EC
S RERLRIRIE R 2R e A, VR RN
fik (PC) NNAR, BT T =R =K P IES S, 52
IR, AR PA 1L, 70 CTR 2L
45 min, ZJ7REDGE R B S R
X 25 I v EC HEA T fRTHE PR b e
34 BEFRIEEILEATIHNEE (HPLC-FLD)

Melo 45 B K # 1B T F§ HPLC-FLD A Il 75 5 Tk
BERY EC, X B 7 T A5 B0 R fh EA T AL 3, (H
7 B VRS S RO 80 3 A o ER T 4R e ik
B RAGLRE , IR s R A 35 ) st B = 3m
B RS AT A Y . AR R RS
HPLC-FLD J7iElE T 22 i EC, 25t
G545 2 e U AR I 45 1 02 < 2 Aa A B I Ry
234 nm, K 4F 06 B K B 600 nm; i B
0.8 mL-min~"; N AHEREE (0~ 10 min, A 4 55%,
B 41}y 45% ;10 ~35 min, A 4124 50% , B 4k 50% ;
35~40 min, A #15 0% , B 424 100% ) ; 3¢ ¢ 52 v it
24 5 min, BRINHE UL SR O 80T B
EC E o, & BT — 2 RS BE 5 L L T RS B
EC & A BIFMLrEE 29, ke 10~
500 pg- L' JEH N R RIFRLE LR, @ /RN
10 pg- L™ Jds BN 98.9% ~ 108.2% , A XA v
i#2H 0.6% ~4.9% ., HPLC—-FID Jy 3 ] B i 52
FI A EC 38 TR SE g0 i v , (a7 50 R B Ew
HARE e & . 5 GC-MS ALk, HPLC J5ik
i 25 B R — 2, (FLZ 0 7 W) 45 vk B2 1) EC /), HPLC
BRI B, GC-MS AR
3.5 {HIIM IR IMFIEL(FTIR)

Lachenmeier F{# 57 AR 421 AR G35, BE 1
W B, 25 /N R X B R WS UOR T Y EC &
AT DA I, bR o R 22 7E 0.29~0.4 mg- L', il
PRIEVCR R T7% ~91%" " o 7 ¥ AN T B BEAT il
AR PRSI B A T T A B, R 5 GC/MS
BB A, 1Ah, — 2 EC B R a) f%
A1 HT 9042 ST LA ST M AR 2T AN Ui
HRASE] H g AT i/ v i B NS T e
R, T5 BRI T A TR

4 HhigHed

FURIT, B ATl 2 55 (9 AR P28, 2 Y IR
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CHRIN % A ) U B 22 51k 1 i 545 [ 1 38 ok O
T, RT EC B MGl TAR R & EAMHRA . K
[ F HilH EC S aRiE A, Bl T,
SRR TORE, S i 2 1 T 2K b R R R £
ARSI AR TR PR b, E— 2L TR bR T 4

[ AR I T A B P ] AR E 2 s —
TE R AEJE BAT — Rl EC 35 B 7 vk RE % 3 )
THA KB . 5 AR SRR AR 7 vk ik
AR TIF S 16 IR, B AR, M 3 v i EC
PERITT I T E RN BRI

T B A R, Ak AL D TR AR R T
PR R GELEWEOR S5 BUREOR 1 B, REAS BN 7E
O RAEBUA T S A= e R o 1, @08 Tk AR 4%
KRB i B o A AT 58 AR 4 19
Se T RUEY RGE VTR BT, K A A B
HE S P B S R ) AL AR, TE AR OG
At D) S AR 70, R BOR AT 3 R i, 5
AL G AR B
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