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the determination of ethyl carbamate in Chinese rice wine and grape wine.

Key words: ultra performance liquid chromatography (UPLC) ; electrospray ionization tandem

mass spectrometry ( ESI-MS/MS) ; ethyl carbamate; Chinese rice wine; grape wine

B3 H BB Z B ( ethyl carbamate, EC) B &k &
BEHERBMEAS BRI EENLEE Ry,
FE 1943 4E | Nettleship %2 3t FI St R iF 81 T EC
BEEBUEEM. 2007 4, [ Fr i@ 5 57 58 V04 B R
EC #4714, AR &Y (A EHETER KRS A
B EC BXEREMEMAKR, BEYWMKKIER
Al EC BENTT8E RE B ALK . HE
KHBEHEERFE LA, FEMBEMRFL Y
EC K¥, 1985 & M A E LB TR E K
ECH&,XEH . #n LEAMEEMEREFRT K
KT EC B R BB, 2005 45, # R P4
HA/BAERE SR VAL (FAO/WHO) & H
MBS & K% B2 (JECFA) 55 64 R BRI,
F TARBEANZE G R, B S A] BE I IR R BE UKL AR
frft EC &Y, wHkBE s EC & & WUER &
BEREENEHESENNER, v, ERF] R
ZRE(CAC) HIHH SHEBEAL(ONV) £EH
BRI 4 (ACAC) KA KHEEFFZ
EPRA S E Z AR TIE B EC A2 55 ¥
%, BAREAHOEXRTEAERRZEEHIE S
Bl (BB S, M DA R B AT MR A
WRMMEE", BT EFB SRR ERRE S
MECZE, REHRERERE yREBBEMAEH
7 SR 18R (B R SRR IR R MR TR R 4T B
HEBR/ILREE,

Haf, BN CHkIRE EC WM k%, £
EHHRGEET SHEEE"" SRRMe
W-B2 6K ) 2% 1 (HPLC-FLD) ' A 45385 - F 3%
U RG-S R % E R g ik
AW RBERMRE S XTI, I8 T EXHE G
TEHOWLAEBE SR EK, HE, 7% EC A&
PR ARSI E TR EERABRBE
B BIARZERC TR - EARMAE R 4 B TE
LM AR OFAESE — &R R AR %
J1, HEREAE UGN, X RBEE K SR @R
HEERAREW XLRERZBIESHENE
MK, ERAEMREEETKE., BERBRMEA
-3 0 DY AR B {X (UPLC-MS/MS) £ 4 7 LC
B 3 B R ) 0 K D AR P B 9 1 R R R W
L HMERRE, ERIEESNERAINT
B EEESRBEMEEES BEC My, HE

O Py 4h A SCHRIRE T R E SRS R
I EIE AT 8 EC, MR WRE, AAEAA
PUER, AT IR AME GETT IR I R B, BEGR ERARE
Wk B AT UPLC-MS/MS il i EC 3 &Y

73 R L SCHRARE o AR S AL TR 1B

¥ A EATH B (UPLC-ESI-MS/MS B # # A & #
BAERES ECHTTE. RTERUER FE.
WAEFER, &S5 KM EBERBENHHTEE LS EC
A 00 % A 2 AT

1 SRBES

L1 {R5RA

ACQUITY Ultra Performance LC™ #& & % i #H
&35 -ACQUITY TQD H W7 55 &8 B I4 i 41 & 35 1Y
(%[ Waters 44 ] ) ; Milli-Q Reference #B #fi /K &
4 2% (% E Millipore 2y ] ) 5 0.22 um ALK (£
WELBAERLA)

RAETRCE(EC) EETRT B (BC, Htr)
(4AifE 99.9% , 2 [F Dr. Ehrenstorfer /¥ 5] ) ; H B2
(8354, £ [E Baker A /) ) ; ZHF (54, X E Te-
dia A7) ); FMR.Z8(HPLC 4, MR FHERL
B); ZREE (i a, L TRMERAF) %
B RI/K A Milli-Q B4K,

1.2 HREREHES

Sy HIMEF FRIX 10 mg (A58 £ 0.1 mg) EC A
BC R #E & T 10 mL #3462 58 H I R B2 v 0
EAZE 10 mL, 43 HIECHI AR 1000 mg/L i bR i fE &
W, BT 4 CHhETRE., RBENTFEAPR-K
(1:9, v/v) BB R REIE SRS L
e
1.3 ER.FEEFRWAEREE

MR 1.25 mL HEA 1. 00 mL 3 & &
HET 10 mLAERY, MA—-Z&H BC N5, &
& B BIFKBWEARZE 10 mL, B4, 4 0.22 pm
A ALUE B o8 , IR Wit UPLC-MS/MS il 7€ ,

1.4 BWEH
1.4.1 &% 5%

8, 1% K . Waters Acquity UPLC™ BEH C,, {4 i
FE(50 mm x2.1 mm, 1.7 pm) ; Jizh: AR L
F&.B MR 0.1% (v/v, FR) Z B /KW I #E K
0.25 mL/min; B B ¥ B2 5.0 min, 5% A; 0 ~ 1
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min, 5% A ~10% A; 1 ~2.5 min, 10% A ~85% A;
2.5~2.8 min, 85% A~5% A, 2.8 ~4.0 min, 5%
AR 40 T HEESH 10 pL,

1.4.2 Jfik %

BFR HEEEFREES ; AMF . E®
TR X 2 RN T (MRM) #E50; B4
BED 3. 10 kV; B FHIRE N 110 T, BB F SR
B9 400 C, W& Hy 650 L/h; 4 ¥l S i % 2 50
L/h; 5k H MRM # K R & EC #1 BC W& & F kXt
IS P R N 45 3 B T 8 F, BT EC A BC A1 ST 4
TREE/N BEEHEBES - MIEFEFER
EEMERST " LEENR B8 T . TET
KL EMBEERFSHRNEL,

#1 ECHMBCHRESH
Table 1 MS/MS parameters for ethyl carbamate
(EC) and butyl carbamate { BC)

Retention

. Daughter Collision  Cone
Parent ion

Analyte time/ ion energy/ voltage/
. (m/z)
min (m/z) eV v
EC 1.15 89.9 61.9 5 17
BC 2.39 118 61.9 5 17

2 HREWR

2.1 BRAWTLEEGEHRL

At eV ERBMEETEYE TREEYIR,
SR P % 50 ) WOV 2 BB L (B A ZE BU o, BLIRCR AR
HENE B2EAREERN. AHARBEES
BET7 AT AT B R v A 35 BR300 %o I S G B
T METRBLE, ERE T ERAENEE
SRIMBE2 ~ 12 FFETAN, R RAERERBER
T HEERBERA G, X R T HRB &/, 15
AR YF e OB, AR BB InE 7 ~ 9 fERt 1R
W LKk B B, MBI KRB, T IR AR 2,
M 2 {40 66 I RIS . AR SO AR AR BT MO B R L
HT~9f, AT EHEFTHENRERBGEER
B9 ~11 4%,
2.2 WNFEGHREL
2.2.1 BEEAHHEE

Hir € m R IER FEX(EST ) B, H
A EIEAE B B VUAE B RS A R
KHFERCRE PR% CBREFRER. N TIHK
BERHE YR EIE IR, EET LG
K ZHE-RRAKIEWR . ZHE-L Bk, RE-H
UKW 4 MR S E R REN RS Hinfb &
IR EIEIT AMBE FHBENEWN. FREH, 2
- K B UE R BORAE T oAt 3 AP gt E 205K

FLE AR R4 B0 A 0. 1% F10.2% i Z Bt —
SR EE W, RIMAZRIG, FEAT KBS
i 73 B BE R R B, o8 BB 95 R IE A & oF EC f1 BC
HERWFH A EEL, A, A 0. 1% KWZBKR L
A 0.2% By ZBREF B BL M . B, B 2 E
FO. 1% ZBRKWEWRAE W sh M4 B, EC F1 BC
PR ) MRM B T IR IRE F R ASE LA 1,
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Fig. 1 MRM chromatograms of a standard mixture
of EC (20 pg/L) and BC

2.2.2 RgfHHaE
RS R BB m M E S EA
SRR A, BEAT AR , 75 2 — 2 B R 4
BFE(M+H] (BET), BRAEESE Ar £
BHET KB - RREEARMETE T, %
RETHESREBLNTE FHRMNBEF,
EC H#EASFEFIEN[M+H] (m/z 89.9) (I
22)  HFEFHMKEELE 2b, BC it BEF
A m/z 118, EC #1 BC 4 if F & F A m/z
61.9, ARERE R M T o- R MM & Hi4E 618
BC I EC 4 %] E 4 C,H, 1 C,H, # K, B& " 4
m/z 61.9 WA BT, ti T AFRWAEX 4 T g
BN G, 2 FOE R AU R —
BB ERAET, B BT R — M
FETFHAREEMERE TN (X5 Park £ 1
Alberts %' 4R 45 R—50) FRIEEFEE I
FibA i R B i L% EC 347 2 M FE BT,
A FH MRM #5565 26 52 i 52 2 7 2 B B8 7 0o s
FREEME LI AR B ESRESN
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Fig. 2 (a) Full scan mass spectrum of EC and (b) MS/
MS spectrum of fragment ion m/z 61.9

ML, AR F EERES AFIRE.
2.3 HEFETFH
2.3.1 AHEE AERMEER

BHERY R EE SR T E-K(1:9, v/Vv)
B, MW R EC & &K 2.5.10,20,50,500
wg/L, BC T8y 10 ng/L WARMETAF IR, & 1. 4 4
B il o €6, 135 - BT 2 (4 BEAT 0 58 0 T be o TAE VA
t EC 1 BC Hyme N {A , 15 B8 i v BUG, &
N AT B 53 A, 1 B FE 2 ~ 500 pg/L &Pk
WEAN ECHAMERBIENR ¥y=06695x -
0.0933(y: EC 5 BC figm Lk, 2 EC 5 BC #y
WREELL) (77 =0.9988) ; LI HE b b 3 B @46 1 IR
(LOD) % 1.7 ng/L, LUIfEH L R 10 B E & IR
(LOQ)# 5.0 pg/L,
2.3.2 HEEMEKE

FHEWMAE TSR EC X 10,20
100 pg/L 3 A ik K AT [ o 58, 1.3 1 fn
L4 FHALR S BMAFHITLHEIME, EE 6
WLESWE 3 K, HTHE B AR 4R 2 (RSD)
FH E A AR R 22 . 07 3 EICR #1 RSD L% 2,
B3 T mamER R MR (W
) MEEFRAILHE,

®2 HENEHABESD ECHFmMEKER
HMRERZE(R=6)
Table 2 Recoveries and relative standard deviations
(RSDs) of EC spiked in a Chinese rice wine
sample and a grape wine sample (n =6)

Analyte Spiked/  Recovery/ RSD/%
(pg/L) % Inter-day  Intra-day
Chinese rice wine 10 102 2.1 3.2
20 94 1.4 1.3
100 90 4.6 4.5
Grape wine 10 96 3.2 0.8
20 98 5.6 2.1
100 92 1.8 4.2
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Fig. 3 Total ion chromatograms of (a) a blank grape
wine sampie and (b} the blank sampie spiked
with EC standard at 10 pg/L and internal
standard of BC at 5 pg/L

2.4 ZERERMUE

Xt AT b SR 6 A R Y B R 6 A
MEHEEGAET TR, B0 EENE 3 K,
BRI A&3, BRI MATRTES, KA o TP g
H—EEH EC,

R3 ZBERPECHER(n=3)
Table 3 Contents of EC in real samples (n=3) pg/L

No. Chinese rice wine Grape wine
1 43.71 £0.34 2.42£0.02
2 105.43 +0.84 13.41 £0.11
3 64.82 +0.52 -

4 68.88 +0.55 -
5 55.01 +0.44 6.90 +0.05
6 68.10 £0. 54 -

- : The contents were lower than LOQ.
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HENE BB E S EC & &AW & M
WU ¥k . BEAIAR J7 B AT AE 10 min Y 58 A A4 W0
AT AR, [ ART HGE B 07 B4 H R KRB T 404
MH, MR RG AR E, BN
REEFESER BRI E£AT T, #50T
RRTHPE R FER P OFA AR, Rk
RAEFIA RS & ERMEL, YW EHE M
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