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Analysis of ethyl carbamate in alcoholic beverages
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Abstract: In order to survey the contents of ethyl carbamate in acoholic beverages, GC/MS-SIM method was
used after extraction with dichloromethane in solid phase extract cartridge contained acoholic beverages. In
the applied GC/MS-SIM method, the values of recoveries and relative standard deviation were ranged from
85.2% to 87.9% and from 0.7 % to 1.9 %, the limit of detection and quantification were 2 ug/kg and 10 pg/
kg. Depending on acoholic beverage kinds, the levels were variable and the average level was 194 ug/kg for
liquor, 105 ng/kg for fruit wine, 62 ng/kg distilled spirit, 28 ug/kg for sake, 15ug/kg for yakju, 12 ug/kg for
other alcohol beverages, ND for soju, respectively.
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HZz2des E& Merck Inc. (Darmstadt,

Germany)oll Al HPLCH2 ol 3te] A1-8-319 3L HPLC
F oMHNEFY FF 43 &S Wako pure chemicd
industries Ltd. (Japan)$} JT.Baker (Pilipsburg, NJ, USA)
oM Zzt Frjsidth ANFEE A AHS Fx
E7F &%1€ Chem Elut(£% 50mL)E Varian Co.
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E & Sigma Chemicds(S. Louis, MO, USA)ollA] -
skt 18] 3, AEE s o Erlul o] E g
E4ol& mz 62 74 2 89 =27t Q= AL el
fom, 53] tEFZ2M|ek2 2000 55 & &1t
AHE-FA T

22. 7171

ool ES] HA W AFES 98 AdEA7I
(Quadrupole MSMS, Modd: 1200L, Varian, Harbor
City, CA, USA)7} #A&d 7 A 22 v E 289 (Gas
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Fig. 1. GC/IMS chromatogram of standard and internal
standard.
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Fig. 2. GC/MS chromatogram of ethyl carbamate
acoholic beverage.
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Fig. 3. Typica mass spectrum of ethyl carbamate.

A (m/z 62, 74, 89S A&l on] Aldgele] o
g7hub o] E AdElo] 29 v & RE=d e A
o] 23 HlaLsted 1 Bl&o] £20% WL W L7}
Hhio| E7}F EAjste Aoz Aelsta AR Al

glo]2 F m/z 625 ©]&-3I3

AR A4L 9] P 6711 &%= £1(50,
100, 200, 400, 800, 1600 ng/g)oll - =73 - B3 Az}
A RE 099812 A4S vEh o] v 1l

=3 ulat *Zomv} A& 1—5— AsH) F-5H) 30]

#%olaiu}. ]
% &9 3{%
Mg} FUS o s ‘ﬂ**ohirz} ﬁ = 7&
£ Table 101 vrebd ups} 7o) AA 3 % 85.2~
87.9%0]| 3L W] A F(CV)E 07~ll%_§7% g
AUErt 95 ek ol 12, SE A
S ALt gl frEEs TR el 43
nHESled A g AlES S4 e Ax HolAIF(CV)=

29%= W5 vt A5 AiTh(Table 2).
B Aol ALg-3F F7-9 ogvutno]| ES] 2R
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230 ugkg (B H#4% 194 ugkg), F4F E715~549

Table 1. Recoveries of ethyl carbamate in the spiked 40 %

ethanol samples by GC/MS (n=3)
Spiked Found Recovery cVv
(ug/kg) (ug/kg) (%) (%)
15 132 87.8 19
150 131.8 87.9 0.7
300 255.5 85.2 11

By - FEH]
Table 2. Result of reproducibility in the acoholic beverage
sample
Test No. Result (ug/kg)
1 151.3
2 149.2
3 152.8
4 154.2
Average 1537
CV(%) 29

Table 3. Levels of ethyl carbamate in the alcohalic beverages

(n=3)
Levels ki
Sample No. - (hgkg)
Min Max Mean
distilled spirit 5 D 196 62
fruit wine 1 D 549 105
yakju 3 b 45 15
soju 6 ) ) )
sake 3 D 60 28
liquor 2 157 230 194
others 1 12 12 12

1) — : not decteted

ugkg (2 74 105ugkg), WS 75 EHE~19%
ugkg (B 62pugka), 5 E45~60 pgkg(E
% 28ugkg), 45 EHE-S5ugkg(Ha5E 15

ugkg)el ek 2213 71k 7+ Uil 12ugkg
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AZE~549 pglkg)y= ANkl &% 91(30~4330 ngkg)
B gte sFollth 28a, gFET e TR
Ha] = o g7hubu ol EVE 24 HEE AL 98
ygte] gFE2 A4 2Ed SFF JAFEY
S Artete] A= BA HEE o= AlgHE.
OE 7] AErse v 5ol Btk et A
ET SollM 9 et ol E HEH 91(4.6-50.2 ug/
kg)et AR POl AV W o)A 20059 64
A} JECFA H.31A1%e)| o]l 2] F 0 2 HE] QAo =

ZHE olgshulo|Ee] £EE AE Ao B
H3ict.
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