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OF 1 g o) HEF B AWt &AL S50 S ethyl carbamate®] IS LotE 7] 918t
TUelA] AEBEL e &S dichloromethane Q-UHE FE3 & GOMS-SIMEH A 23] B3
. B2 25} ethyl carbamate= 3=F-2] HEFO)] 4.6-502 ug/L, Bl FF7FFol 27.8-454 ug/l, 9
270l 24.8-55.1 pg/LFrEol ASS & AUTE &L 8331048 %] @S 2L, LU
HFAARE 1.8-14.81 %, HEIE 03 pg/LolATh

Abstract : In order to determine the contents of ethyl carbamate in Korean traditional alcoholic beverages
and general beverages, GC/MS-SIM method was used after extraction of beverages with dichloromethane.
The contents of ethyl carbamate in Korean traditional alcoholic beverages, non-distilled alcohol, and
whisky were detected in the range of 4.6-50.2 ug/L, 27.8-45.4 pg/L, and 24.8-55.1 ug/L, respectively.
The recoveries were ranged from 83.3 to 104.8 %. The values of relative standard deviation were ranged
from 1.8 to 14.8 % and the detection limit was 0.3 pg/L.
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Ethyl carbamate(urethane)= WIEEZ LA 3o BHE Ak Walker et al® 2 ethyl carbamate®] 724
W Bg YA AAEHE FAEE gRE dgasE HOZ flame ionization detector(FID), alkali flame
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SHAE B s7] A ATE Stk ATl ethyl
carbamate®] TP wiZol FFA S5 S ethyl
carbamate3t2Fo] TAlo] Fa lo} 19851 o] A=
Z} =7ol] ethyl carbamate3FegFol] thst 74171 §lich A
< Mutke] A7 RA7 TN E2E S5 Foll 79
1gLe] ethyl carbamate”} WAHATHE B WA
ethyl carbamate®] 3 et FAE 7] A=A
t}. o]el] we} ethyl carbamateo] gt o2} 7FA] &4
Hol AEEdc: a8y SEuEe oFA ethyl
carbamate®] A7} AR EANA Sk £ AFAE
o9} 2L wjAHANAM F7{S ethyl carbamate THS F
ARt EAJA RS 7HEILA GOMSE o] &3t &
ks i=g

2.4 #

2.1.A12F & 7171

B AFoM AREE EFEZ ethyl carbamate(98
%)t WHEEFEZE A3 n-butyl carbamate(98 %)
= AldrichAHMilwaukee, WI, USA)°| A 43191 F
Zol AFE-3F dichloromethane-§-1| 9} methanol % ethyl
acetate™ Berdick & JacksonAHMuskegon, MI, USA),
anhydrous sodium sulfate®} sodium chloride= (E.
MerckAh ol A 9)stAth

AM8-8E 717]= HP5890 SeriesIl gas chromatograph/
HP 5971 A mass selective detector(Agilent Technologies,
Palo, Alto, CA, USA)E AHE3IEO™ MS9| o]23}
Hh2)e A zlo]-23}electron impact)HS ARE-E}aL o]
3} A= 70 eVE SFHTH

4 ZHYS DB-WAX cross linked polyethylene
glycol(PEG) fused-silica capillary column(30 m x 0.25
m ID., 025 ym film thickness)s AME-3}l AP
olegol H AZst A= BHF(99.999 %)=

ALEEte] SRFEETE S 1.0 mming 4502 EEF4
o™ transfer line & ion source>%=+ 217} 280 T}
180 CZ 3tAth HHY 2%+ 60 ColA 123
A% The 7 CminlE $£3ke] 170 T7HA &8

A 12 C/minE 240 CT7HA] L84 1587 HEA
stk AlE FEUHe HlEsplitless)FY HE
ARSI TR & 230 Cola 5R8AHS

JHE  oleuts Mty AE3e  selected ion
monitoring(SIM)*H © 2 E-415}1th
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2.2.1. EE8M9| M=
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et XFEEHLe MRS *}—%0}0‘4 DRSS
100 pgmLe] EFEE st U BT

0
1000 pgmLe] XFHPNE A= AP%P%{E}

222 . N=
"]E* AeF 5 5757 2, 8 SFF 2, v F
3Tz foyetilA gol fEHL e FRE

NFAN 23 Tl A

2.2.3. AYFMe| =Y

747&51)& KN 7(]—/\ 5—]_ ] H-G]. J_JL_Z‘,_: 747&3.014% I;]——%EV,]_
ol vhso] ARgStit) ofm] RHE100 pgmLe] EF
£8L 0,01, 0.05, 05, 2.0, 10 pgmLe] & W& 3
A3le] WET 2H2HS 2 mL vialel $914 THE 1000
pgmLo] WHEFEHE 2 il 4 spiked § HITH
I 1 mLE st F45 22 F DEsirk

S 2o
AAFAALE 2 AEEd ] R xE=dl g 9=
WAB 2 Erne A4S FAEs TEARTRAL 7

HIGk 5, 7 B WAHAAY o FwH]
(/e BAE B ARE7) Doz s

2.2.4. N2 &

FFI
2
i
B3
>~
%
da
>

o AHE3E A E2]

'3
A
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AlZ] - rotary evaporatorS ARE-3F 40 C o]3}el| A 0.5
mL A% 2 W7kA] Ay FFsTh "17]"“ 1000 ug
/mLe] WREEENE 2 W Yol HF F3Z 1 mL7}
A 39tk oWl methylene chloride®] &vl7} A3
nt24] §4A &7] 98t F5317] A 250 mLe] round
flaskoll 0.5 mLe] ethyl acetate S ¥ ATh

225 3rg &8
3rgs 57317 A8t 919 Z]l—“}l-‘o’] A&l 100
ugmL FE9] ethyl carbamateTEF-84-S 25 ULE spike
o 3 49 AR 2 HoR —?%6‘}04 anhydrous
sodium sulfateZS FHA|A FEE& AASIIL rotary
evaporatorS AHE-3le] 40 Colslol A 79t w331tk
1000 pgmLE=e] W EFEY 2 wE Fol HFH3
21 mL7]- Hﬂ 3 ¥ GOMSE BAsle ZzntET
S § HAS o] koA g &
174;‘457"‘*°§1?‘Ei TEE Tt FFES A
o 919 F8E 3UE whEStY e FFURE A
skete] o JUEs SAs90™ HAE3H (limits
of detection, LOD)E S/NHI7} 39 w2 Alxksigich
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Response ratio(Agro/Asto)
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Amount ratlo(Con.grp /CoN. i570)

Fig 1. Calibration curve for GC/MB analysis of ethyl carbamate.

g 285 A3 ethyl carbamateJ s
(e}

Table 1. The analytical results of spiked samples by

GC/MS-SIM
Ethyl carbamate levels(ug/L)
Samples i

P Mmma$ﬂmm Fortified Kzfyig
A 278408 50 80.243.7 148 29
B 454+1.8 50 92.8+4.4 94.8 39
C 1.120.2 100 99.2+8.2 98.1 184
D 22+0.3 100 92.842.9 90.7 13.6
E 6.1+0.3 100 102.4439 96.3 70
F 24.8+2.0 100 112.441.8 87.6 80
G 55.142.2 100 1432429 88.1 4.1
H 219421 100 105.2+14.8 833 95
I 8.6+0.4 100 95.5+5.0 86.9 49
J 4.6+0.9 100 105.6+6.8 101.0 19.8
K 50.2+2.9 100 1342444 83.9 58
L 18.9+2.1 100 113.7434 94.8 10.8

3.3. lHAl=Ze &4

B AYdM AREE Alge UiFE die T
1020 %A =7} A ¥3} NaCl-8<
& "?%’CT* S AAAES ol d2E FF
4045 %9 SHF= FEEHA FATE A
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BT E78ta AlXAR] wheEbA 2 =
Lt aE AL 74 Az 98 3 A7k et
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+ selected ion monitoring(SIM)®*H S 2 ethyl carbamate
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Fig 3. GC/MS total ion chromatogram(TIC) of standards.
1 : Ethyl carbamate, 2 : n-Butyl carbamate(ISTD)
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Fig 3. GC/MS total ion chromatogram(TIC) of distilled
spirit.
1 : Ethyl carbamate, 2 : n-Butyl carbamate
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Fig 4. GC/MS total ion chromatogram(TIC) of tradition
spirit.
1 : Ethyl carbamate, 2 : n-Butyl carbamate

Ao dujEe 4384 S5 1R2FTS TYsH
BAS 2F= Table 201 RAFATE RE &3
Fol|A ethyl carbamate’d¥-0] HEE NS =
Zol 14 %olste] ¥F LY $EE
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Table 2. Concentration(1g/L) of ethyl carbamate in Korean
alcoholic beverages

Samples Alcohol contents(%) Mean'£S.D.
A 14 27.8+0.8
B 15 45.4+1.8
C 22 1.1+0.2
D 22 2.2+0.3
E 23 6.1£0.3
F 40 24.842.0
G 40 55.1£2.2
H 45 21.9+2.1
I 40 8.610.4
J 25 4.6+0.9
K 45 50.2£2.9
L 18 18.9+2.1

* Mean value from 5 measurements
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of| A ethyl carbamate®Fe 1-24 pglo]r LI-&
14 %0149 ¢3LS8 3T/E 1-862 gLl
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