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o] & 7}u}w ] E (Ethyl carbamate @ NH2
COOCH2CH3)E 99 Urethane©) 2t E 3}
AR o FaRYAN YAHE FAEE
£3 ¢332 T8 IEF AF, 947] 5
To] ol glon, o WaAE AL
A A8 2, BE, $i4, X a2
e vlF EA8L JE A2 4HA
t}. Ethyl carbamate= 43 ¥ AWl Vinyl
carbamateZ A} ® & Epoxidation® A
DNA adduct® A3t SdHIAS e
t RAOE ¥FA AARANT(WHO)Y =
A YA L7 HIARC)ZHE Group 2BY 2t
A FEE NAH] Utk AAFL A
2 o]25%= Dietyl dicarbonate7} ¢tX1}ols}
Hh2-3le] Etyl carbamateE A &thy gz
3. 19723 n|=Zo) A Dietyl dicarbonate?] A}
£ FA3PoH, FAO/WHOMME HTe
Bo)A Etyl carbamated] £5& A3t
1985 Autt BRAZ|FAME GFEE o]
L5 SR JYROE 24E ey
BEATE EEFY FHRF IFEY Etyl
carbamate?} FfrEol Qe AL FA @
T, 3L S5 Akete 249 AR S F

As ¢FZE S59 thd Etyl carbamated)
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FTEE AT (EH I E 4 ¢ 30ppb, 73}
¢}el : 100ppb, FHF : 150ppb, AFFH
200ppb, FAEAT]: 400ppb). o¢ A W=
o] FDAE 19879 FREZHEANA AAIE Etyl
carbamated] h¥t A& FALE WS
olFA 4z AAZAME FFH ol Etyl
carbamate®] LS AA o FH-defo] of
3 FUEAS AAsT AAYY s A
AAE FF3y Jden, §ErEE 433
I A% ] v A feERY 7E -
+42 %Mw HAEFTAA FAse #
3 gled, F —°r i ghE 3} g dto
S 3T AFA A

219 28 79 9 % g 95
fol g FAFAY wHe SRAE &
Etyl carbamate®] @+ wi-¢ FL23tcty 3t
A metr] BIolXE Etyl carbamate(©] 3}
ECZ 389 A48ds 24¢ Yopiy
2 F7MIA AAY FRY FHAHE AR
%, #Fed A 3t 7leetat sk

2.ECO| My Qolnt =

Ough5ol ¢J38H ECE yeastel] &3 A4
T Ethanol3} Yeast®] thAMHEQ]l Urea(84),
Citrultine, Carbamyl Phosphate F+= J€}9] N-
carbamly B8 opn) Atz vk 93 THEo
A, o) FAME Q457 HA L&A

o AAh9oR ASE AE Qo 53] 84
ECY UEH HATAZHN ofuital
Arginine®] EAQ Arginaseol] &3 #3]= oA
Omithine?} 7 TVEJZTH XEF9] 799
T HEEY 247t Arginased] 93 Arginine
9 Halo 9 WEoA X Citrullinedt
Carbamly phosphate £& ATAZH Tz =
98-S A g8 Ao gEAd Ao 19728
o2 2 FDAo] 93] Al&o] FAE Diethyl
dicarbonate (DEDC)& #F, &8, X&F 59
A (fungicide) 24 d2] AHg-o] Hof $t=d)
BEAFANM FFHY ECE AN ALR
Urs{ ot DEDCell 3 whg-& pH, DEDC%
NH3¢} °k°ﬂ o3 JFE wew pHrF Y
g}ole] A$-(pH 30~35)0& ECE o] 23]
e ap_i vebsth. DEDCS Ammoniadl ¢
8 EC7t A= whe-d ok ¢t 2t

ZHEAM JROZREY njFoZ £
A w3 YelM AAEE 42 HFE R4
e AxZE DEDC/F A¥ HFo] HA ¥
deole EFIY EEALE 4FFY ECTL
(60~600 we/ ) FZo] HAAYct webA EC7F
AAEE olfE2E DEDCYAE g o
b7 1E & Ak wEe AMEEE ERY
Z5o dAME ECY ol 94FS nAe
o d4g4dxd 93t¥ S bayanus’t S.
cerevisizeRTH . |4 H& okl EC A+ 7}
A =HUT

& YE FAE AFIEAZAEAGA

AN 24 ECEF%9 walkidoth

3y
DEDC2} ammonia®l 2/ EC7t MM %= BrSAl

O O
I

C2Hs5-0-C-0-C-0-CeHs+NHs — CeHs-0O-C=0+CO2+C2Hs0H

I
NH3
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A7NRAS Fety, ALBYE

AZaY
. FEFAME UERTF 8577 78I, AAHAL Wl e 14ppmol Y M9 ECH
65 F7F AUt F7HEY HAAE 1%°] 2 BFF ool FAYD AAHAAE
At H-¥ JATdME UERT 4TF T 30ppm(7HAIA1 9] ok 26)), W& 7H F FIA
279 W3t YT, 55 R 57h 55771 7le FEYAAE AR oF 4812 53ppm
ZaAT 7 BEAE 4%01%T ©] o] A&HU Ed, FH group 4 group
He Aoe FFY ECe FEFHFU HE 2ok Aol gtttk WAy, 44 353
HIANE F7lste AL AlAREL sith o 9 BT WY A7 AFY Aol
<E 1) €2 2T 52 Ethyl Carbarmate ZEAE

ER0 AET/3AT A2E8(%) | A&¥9(ppb) | BFA(ppb)

F 96/102(5) 94.1(9) ND~367 65.3

RN 2T 13/13 100 7~52 255

272 9 27 13/13 100 17~79 408

W-H 9 A7) 38/38(19) 100(50.0) 23~564 204.3

3= s Ea 3/3 100 5~21 143

=Es 10/11 909 ND~40 196

&4 2/9 222 ND~13 95

99l 7/26 269 ND~32 153

FARLETTH 38/38(27) 100(71.1) 11~738 2521

= 1/4 250 ND~8 -

o3 0/10 - ND -

aF 4/10 400 ND~19 120

o A & 8/8(3) 100(375) 16~146 850

HEF} 3/11 273 ND~18 120

71 e 2/4 50.0 ND~52 505

A 238/300(54) 79.3(180)

A AEAAFY HFANE BAFAS(ND : 5ppb 7|H)
() g FAXNE 2HshE= A




A9 YN, FHEE ok 2R 53], ¥F
I HEQMe EF 30ppm vl
olglst AR HE ECY AN e B%Z
o] g EoL AAHAA Ho] F3ha}
71 AL FAA HAMe 4ELEY iéoll
o e 53], AARAE H3la, TH}=F
A< s Ao BRITL *gl}%lt}.

3) 710l 2IFt ECY M Ee| A3t
ECE AF9 AzAAA QoM €& 7Het

£ 2o gl A4o] FAHAAE Row
IHA o oldE HomRy AYHo=

3. TR/ EC &t AlEf

1) d=22 ZAF-E R

YEY FAE HFIHAANZAHAME
1990 4¥%29 19943 3%77}11 0a FU¢
At FRY FUFF F 3005
EC¥/4eE EHEM e #FEg A
93 RE FHAA EC/t AFHUYI(AZ

7t (B0CE 7HE)E o] 24AA A E 793%), AUt FAXNE 234 EE
Wastd O A4FE 4T B¢ ECHL2 < FFF 1%, W-A92F) 500%, WA
l4ppm*E 28§Q1 29ppm7kA] Tt ol F 315%, BT 49%HTh 1 FAME T
g8 ZazHe A AL e 7HEd Fo H-HMYLTA w2 FAE BT
A EC7t F7kste AR F5E oAk (Z+2} 564ppb, 738ppb).(E1)
<H 2> YRS S8 B Ethyl Carbarmate B B{+E
1991
T 1987 24 o)

brandy(grape) 40 10 45

brandy (fruit) 1200 5 255

bourbon (retail) 150 70 55

rum 20 2 )

liqueur 100 10 25

scotch 50 - 55

sherry 130 10 40

port 60 23 26

grape wine 13 10 15

sake 300 55 60

%Scotche vlFollA AZEHA &
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<E 3y 9|27| 2 Ethyl Carbarmate®] &5 ZAIZ 2}

927138 FEPS Ethyl Carbarmate | Ethyl Carbarmate AR NES

% 7 (ppb) 441 (ppb) FEAUSE | 10d7 T | 10do]4
Blended 107 18 ND~82 87 19 1
Imported 32 23 ND~104 25 4 3
Single Malt 66 50 10~239 15 8 43
Total 205 29 ND~239 128 31 47

ND = not detected, less than 10ppb

<E 4> Scotch Whisky = Ethyl Carbarmate®] ¢ ZA} 22}

Ethyl Carbarmate =% (ppb)
FAE NEF
g R
1990 6 53 21~72
1991 14 54 27~91
1992 13 45 21~74
1999 173 30 ND~239

ND = not detected, less than 10ppb

2) Hl=e] ZAFE 1}

u]29] FDASt ATF(Bureau of Alcohol,
Tobacco and Firearms) & $FLZ 1987334
199189 A=t FHY FYFF F 12002
of g ECEHrdelE ZUHY st 1897
W 2AY A4S Bdde HF ECHEEEE
1,200ppb HFH T 300ppb, H-HHYAT &
150ppbZ A} 437] FF ECEFo] m¢ &3
ot e 1991d e ALY Ffole #E F
FHA S EC AR JRY Az g
ol HFFXZ e BF Aucty FalFFols
Aot 28y o] FAE HFolx, WS
el A gong FAAHACe} B-HY
27, AFFY A A8 AFAM A3 A

Uthe FAAE 23 4 e ARl 3

= AT & F YH(E 2
3) E=2 A

=9 MAFF(Ministry of Agriculture, Food
and Fishery)ol A+ 19904, 1991d, 19923,
1999 24z} 205 A& A7) ths) ECE
FAHE ZUEH Th 1999 A A
¢ A7 TS 29ppb2A FALY FA}Y
A¢ET ¥ £XE Ei IHY HYE
B9 single malt whisky®] A% 33 239ppb
HA AZHUGE ) (E HTE D

4,EC HZiThHY

EC

rir

Fi AzA del2 FAsle &
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< 1> o} /A7 |(Malt whisky) 2 Ethyl Carbarmate?| & &

[¢3]

0~1C 1M~ 2~ 3I~4£ 4~%L 5~& 61~T N~L 8~L A~1C 101~1C 110+

Ethy! Carbarrate 5.Z{ppb)

. |

Ho] olly AR 23 LEA

Fozn PEAAE HAEZCIEE ECY

Az e AsHeHEQl AR e 38t

Al ¥k3E olsjstedol g}, T1FQt ECE

Zole WO ZE 987 AHYA AAFoR
8

29 e Fol: Wysh Y&

o

Aol W

[}

g
o] A7 HER o] AlEE FHie WY
I8y ARE FAAAZYEA A8 84
(urea)d) AAE A3 E W ol Uk
Saito 5& HFAZA Bl ES vjojEA &
o o] (steeping) = Lactic acid =+ Citric
acid 59 §714H& AUtstg A 849 4
29 £E Yoz AT T3 A& FAE
o FHE 06 atm O|FOE FH 949
ARl BB BIEHAT ExF AZ
Al BEF2 FHE oAty FFE 2
29 A dFE wAed HEAHQ WS
o2 oo A9l Arginineo] Arginased] 9
3 Ea)=o] Omithined}t 247} AAHE A

AgAY HaAd Hriske eEdol EC

ot} oju] AFd wE X WIME EC
A e Aol Aolst 9oeng A w
& ARE NEsE AT ECY FFE F9
=H g3 FL28T. Sake EEAA
Arginase genes A&£HOE HIA 7= FA
A2 dME 249 HAE A4
g & Atk Hdole durdd FRY A4
ZA94 84 Blste T (Acdd urease)
£ AHgste ojp| wavt 93E AFY X
Fol AU 24E izt T @43 A
7t HI e,

S F7e o] ECY Azt dist
o ol FDAS F5HTE 33 A+ Unv
ersity of Califomnia, Davis?7} < 2¥3$ A%
urobs Al gk
- ETolM HFe] A2 E AMS-S Hjorgt
- EYY Ax AdE BUY stoorg
CER AL AU E BYUH stooldd
CEYY Ax FEvE 22 A9 ALY %

2] & (Winter legumes)& Cover cropsS ZA]
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g5t Tolokd
L34 Fl QI ANERH 53 27
=2

1
Aol7k QA Hshord

- 5% (juice) ¥ Arginine FX/7} 1000 mg/L
A YL E spojofdt

c¥5F A% (Yeast strain)E MHE 7
(wea) & HWol BA3te B4 7}

ol

AE FF Hspoorgt
3
3

wio
ot

o

x
d

o] & ¥#A Malo-lactic bacteria® A}

4 A8 (Urease preparation)®
#H3 AAE + UdesA

3tejopgt

- &2 7}3}% (Fortification spirit)?] EC 4°X]
& BUEstdorg

AR 2 EEEHE FY XEFY vt
YA PEE stefoldt

58

o|N

>
e,
2,
R
-9,
ol
)
j=o]
§-3
o
)
e
]
(@]
rir
oy
L
R (1

UE
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7%, AFF SAFEEFFT A
FFe ECE TRt itk FRAZ
9 e FHGFH gIE FHeE
& ZUEHS dAst, AddAe 7

ATk 93 v A9 9% B4 Y= 47

o
S pE o 4o T ofu

koA 41 orlo [y o

g 402 FRE Y VEAFIN EC

FHAH BF 2 REHOE o FolH

T ot weg Agoleh S8l et F09

ITHABL AAR 222N TR T4

Hol gt ECol U@ FhE e AT

2 BE ol AAA 44 U A5
o]

Ht

A HEFFTdRIY 348 3% ¢
T80 FAol Hol I % F#UFFA o
& ECHrdHE FseA ZYEd &
AR AE vy 224 #d 74 4
Aot FAFF FAFEE AL AT
TUFF AdE T3 AR )
F Az Alsdd,

1) kHFEE 5 TSR T € Fhulv o]
E(SER) Y A AL dE4E
A AT, Vol 45. No, 6, 69-75, 1995

2)9t2 =2, @488 379 Ethylcarbamate
(Urethan) ol thaj A, 2 F=3sta A, 254
23, 4-6, 1992

3) Fujinawa, S., G. Burns, P.D. La Teja,

Application of acid urease to reduction of

|

ol

urea in commercial wines, Am. J. Enol.
Vitic, 41, 350-354, 1990

4) Kitamoto, K., K. Oda, K. Gomi, K.
Takahashi, Genetic engineering of a Sake
yveast producing no urea by successive
disruption of arginase. Appl. Envir, Microbiol.
57, 301-306, 1991

5) Ough, C.S. Ethylcarbamate in fermented
beverages and foods. . Naturally occurring
ethylcarbamate, J, Agric. Food Chem, 24,
323-328, 1976

6) Ough, CS. E.A. Crowell, B.R. Gutlove,
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Carbamyl compound reactions with ethanol,
Am, J. Endl. Vitic. 39, 239-243, 1988a

7) Ough, CS. E.A. Crowell, L.A. Mooney,
Formation of ethylcarbamate precursors
during grape juice(Chardonnay)
fermentation. I . Addition of amino acids,
urea and ammonia: Effects of fortification
on intracellular and extracellular precursors,
Am. J, Enol. Vitic, 39, 243-249, 1988b

8) Ough, CS., D. Stevens, T. Sendovski, Z.
Huang, D, Am, Factors contributing to urea
formation in commercially fermented wines,
Am, J, Enol. Vitic, 41, 68-73, 1990

9) Ough, CS, G. Trioli Urea removal from
wine by an acid urease, Am. J. Enol, Vitic.
39, 303-307, 1983
10) Saito, K., SI. Sato, H. Shimoi, M.
Tadenuma, K. Yoshizawa, Effect of
steeping and steaming condition on urea
content in Sake, J. Brew. Soc. Japan. 83,
145-149, 1988

11) Tannenbaum, A. Natl, Coner Inst.
Monograph. 14, 311-356, 1964

12) Yoshizawa, K., K. Takahashi, Utilization of
urease for urea decomposition in sake, J.
Brew. Soc. Japan. 83, 142-144, 1988
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