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HEE(HIEA) » 552 Huang . Lachenmeier®s

«

IS

w

N

-

EC and EC-d; peak area (10%)

o

u EC peak area

OEC-d5 peak area
A B c D E
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FEg 2B - B DASIMERE 2 (5 A S iR
100 ng/mLEEHE N, » fié — B 3 B B m/z 8912
g R AR B e A2 2 B A S o RN - BRARERE
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(slope) () (slope) ()
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I~ EEEAEPIRERE iz EUE R EERE(R HE)
A RS IR Eilly&s 3 EAREL
= (%) (ppm) (%) (%)
EARTL] 8.5 10 103.9 4.6
50 102.3 3.6
100 99.7 0.8
=Rl 13.0 50 105.5 0.4
100 99.5 13
i Hb 40.0 50 87.6 0.8
100 92.2 1.6
= 58.0 50 94.4 24
100 96.9 0.4
B 5.0 10 113.0 8.0
50 110.4 1.9
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REUR  BMEFRABEEEWEER6 - H T HESHR & HY20% (18] H R f222% (£ H
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PO ~ F3/ARER B B
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IR - A PR =T e
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RIATS Z S AR ST 490.9-108.1% (B 1) »
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TRTE SR Z AR T0-120%.2 A - [6) H 52 2
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M) ERAREE RIFZREEE - KRR
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mL - FERERBEES R R R R
FE A HAE RN - AT e T
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FARTE] 8.5 10 101.0 2.7
50 103.1 0.9
100 99.1 0.6
ERLL] 13.0 50 108.1 2.7
100 97.9 29
Rt 40.0 50 90.9 1.6
100 95.5 2.1
[=E 58.0 50 97.6 12
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RN MEBEEFREARBIEZEE
A BOHEESIYE FHELY - RTEEWY - TERIER ~ & 9 579 (ND*-1720)
B /KEEEETE FLATENE - HAEE - mLAEEE 6 8 (ND-48)
C BESE BEIF - SR 3 ND
D FHHELE ZE 2 84 (43-124)
E ZMiPE KW~ B REID - SR - R 11 36 (ND-92)

a. ND <10 ng/mL
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Investigation and Establishment on the Test Method
for Ethyl Carbamate in Alcoholic Beverages

WEN-JU TSAI, MEI-HUA CHANG, SU-HSIANG TSENG,
YA-MIN KAO, HSIU-KUAN CHOU AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

Ethyl carbamate (EC) was found as a natural constituent in many fermented foods and alcoholic
beverages. The international community concerned about the carcinogenic potential of EC to humans.
Hence, numerous countries has established their own maximum allowed levels of EC in various alcoholic
beverages from 15 to 1000 ng/mL, such as, France had set not more than 1000 ng/mL in fruit brandy. In
this study, each sample of alcoholic beverages was added of internal standard (20 ng/mL) and then loaded
into diatomaceous earth cartridge. The cartridge was rinsed with pentane then eluted by diethyl ether. The
extract was analyzed by the gas chromatograph/tandem mass spectrometer (GC/MS/MS) with multiple
reaction monitoring (MRM) mode. The quantification was done by internal standard method. Samples of
wine, sake, brandy, spirits, and beer (1 mL) were fertilized with different levels of EC, including 10, 50
and 100 ng for recovery studies. The intraday average recoveries of alcohol beverages were from 87.6 to
113.0% with the coefficients of variation (CVs) between 0.4 and 8.0%. The interday average recoveries
ranged from 90.9 to 108.1% with the CVs between 0.4 and 10.2%. The limit of quantification was
estimated as 10 ng/mL for this method. The established method was applied for survey of 31 alcoholic
beverages from retail stores. The results showed the EC in 9 grain brewed beverages, 6 fruit wines, 2
reprocessed wines and 11 spirits were from not detected to 1720, 48, 124 and 92 ng/mL, respectively.
3 beers were not detected. Amount 9 grain brewed beverages, 3 of them were above 1000 ng/mL. The

survey reports had provided to authorities for references.

Key words: alcoholic beverages, ethyl carbamate, gas chromatograph/tandem mass
spectrometer





