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Determination of Ethyl Carbamate in Fermented
Dairy Products by Isotope Dilution-GC/MS
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Abstract: A method for determination of ethyl carbamate in fermented dairy products
was proposed by gas chromatography-mass spectrometry (GC/MS) with deuterium
ethyl carbamate as isotopic internal standard. The types and times of extraction solvents
were discussed to establish efficient pretreatment method. The results show that the
calibration curve has good linearity in the range of 0.05-20 mg/L with the correlation
coefficient of 0. 999 8, and the limit of detection is 0. 02 mg/L. The recoveries range
from 98.9% to 102.9% with RSDs of 0.6%-4.8% in three levels. The method is
simple, rapid, accurate, and can be applied in the quantification of ethyl carbamate in
fermented dairy products.
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Fig. 1 MS spectrum of EC(a) and EC-ds (b)
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Fig.2 The proposed fragmentation pathway of ethyl carbamate

FETF. HETEMBEAMBRTA TR, AL
BIREESFMREMEEL, T m/z 89,
2B FRBENST m/x 74,45 BR &
FTHREER ; T m/z 62 % &I LU N
—C-OMEWAAREEEF, T EA &K
R . DL R A Y EC-ds
g N 5 LPR R R ECd;s Bk B 58 44
FF B0 UIE T 2 S50 i 0 1 RLAE AL
2.4 ZEEE.KEHRE

P HAS L 254, 43 AL & 1.0 mg/L
EC-ds H#REY 0.05.0.2.1.0.5.0.20.0 mg/L
RIECHEBRR, AN EEENE. Ui
B4 5 P br 4 94 T AR B AR (o) 43 B 0 14 5 =
WE (AT R RIT, KRB NLE TR y=
1.135 92+0. 034 4, MK R E(R*) Hy 0. 999 8,
ZERFH, 7E 0.05~20 mg/L 5 H P, EC Al

BWEARABEREERR. U3 HEBRIL

(S/NDIH5 EC [ Hi By 0. 02 mg/L,

2.5 RAFEEMNFETHEENGE
WRIEHRFEEFROESEITE AKX

C"‘]VWAEC_I%H, /06 K D 25 SR 1 R 7

My
%Eﬁﬁi%ﬁ.l) WARE WA 5 2) AN
RIS IR AR 3) MM AR BRI R4 EC A
EC-d; WA, i T 762 7 Bl 9 B 2 st Y
T R A R 2 T A B R BE AT LA 8
J38h, th T X EC 1 EC-d; BA AR N, B4k
BRI OF R B A A LA AR R B L R B A U
ST B A RE BT LA SE 2K .
FEATE B LB W8 F, NIRE R
Y L R N R B T ey AR v O ) 0 SR
BEATIRE B R B AR R A A E A
J» BT LA 20 BT B AR X A S R A

Coc=

EC-d; & & 87 fma i i m AR L E 5 EC KR
0. 03 2 0. 02

U (C

1 (Cu) = \/o 995[ o 990 /3
SHHh, EERAATEED L ZKRNE

WMEEEER. OTE&SEEMSIA, N R

MY EC & BN IREAHEE N Un=

J((o 003 6)+ W_)z+(2033) +(0. 024?

=2.6%., FLM, KBIALE® EC &
PR EE R 2.6%.
2.6 BREESRBEE

RS EC MR BEFLRE 5 b ¥ FR AT A 7 ik
BEAT U0 [B] SCRIOKE B SR, 7E 0.1, 1.0,
10. 0 mg/L 3 M #rAKFE T, B4/KFM 6 K
FATER B BMERI TR L, AR 1R,
FALR bR N s E BRI EC /Y E i R 7E

o A AR R

)+

0. 05

2
—— ) 40.052)2=0.36%,
1.019 4¢§> ’

98. 9% ~102. 9% Z [8] , 48 % b7 fii 25 (RSD) /)
Fo5hn=6), FERER, AT EEEMRIGH
W BE ARG B B, 508 A SMn B B vk [l &R 50
U 25 5 (29 80 Y0) AR L, T LA B 8 A9 R B s [ Aok
F R R G VA A B 2 I R & PR 2 B R
P 7 Ach R T BRL VR R L 5 SRV AT AR E
2.7 XEERSWH

e SIS ST T IR o3 BT B R BR S
FZLEE 3 B0 A [F] A 52 PRk 5 HEAT I 2 , 25 3R 51
FR2, GRZH, TS PR SRR
B EC, UL R EBEZL ™= & P HFLEEH EC R
W % T B R SR Y 5 AR L 4 A B 2 B oA, R
EEEFLE &P EC & B R MRS BE,


http://www.fineprint.cn

272 i e g #36%:
£1 NMEERMEBREMNEEE(n=6)
Table 1 Recoveries and RSDs of ethyl carbamate in fermented dairy
MK/
i 5l e #/ % S ER / % RSD/ %
(mg/L)

BRI 0.1 105. 4 98.9 100. 2 103. 2 93.1 94. 8 99.2 4.8

1.0 102.9 98.7 103. 8 100. 6 99. 2 104.6 101. 6 2.4

10. 0 103.7 99.4 98. 6 100. 3 101. 1 98.3 100. 2 2.0

L& 0.1 103. 2 107. 4 102. 2 106. 1 101. 8 96. 6 102. 9 3.7

1.0 98. 4 98.2 99. 2 100. 2 97.4 99.9 98.9 1.1

10.0 99.1 99.7 100. 7 99.2 99.6 100. 3 99.7 0.6

F2 THEERBEMNER Food Chemistry, 2013, 141. 1 301-1 305,
Table 2 The detective results of real samples (4] EFEE. %L, EE,%. HPLCHWEH XM
YA > 84—
YT oy 8 R 2 L. o e 12008, (13) .84
AR 87.
1 2 3
GAO Nianfa, BAO Juhua, SUN Xiaowen, et al.
ERYS 0.038 nd nd
Determination of ethyl carbamate (EC) in brandy
ms ad ad 0- 030 by HPLCLJJ. China Brewing, 2008, (13): 84-
L nd nd nd 87(in Chinese).
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3 & 2 2245,2008,17(5) :616-619,
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