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Formation of Ethylcarbamate in the Wines and Contents of
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1. The amounts of ethylcarbamate(EC) formed from urea in the model and table wines were
markedly influenced by the reaction temperature, time and the concentration of urea added.
Especially, the amount of EC formed from urea in the table wines was larger at high pH
than low pH.

2. White, red and rose Yamanashi table wines (155 samples) made from various grape varie-
ties were analysed for urea and ammonia contents.

The distribution of the urea content of the samples was as follows ; max. 8 ppm, below
1 ppm (86 samples), between 1 ppm and 3 ppm (54 samples)and above 3 ppm (15 samples).
Only 5 samples contained b ppm or more urea.

The distribution of the ammonia content was as follows;max. 17 ppm, below 1 ppm (39

samples), between 1 ppm and 3 ppm (57 samples), between 3 ppm and 5 ppm (27 samples)
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and above 5 ppm(32 samples).

3. Among the 11 white and 6 red wines of different vintage (1973-1987), urea was found in

below 2 ppm. And also, the max., the min. and the average EC concentration were 4, 17

and 8.5 ppb in white table wines and 4, 22 and 10.1ppb in red table wines respectively.

4. Among the 17 wines fermented by different yeast strains, urea and ammonia were found

at levels of 1-2 ppm and 1 ppm, respectively. No correlation was observed between urea

content and yeast strains.
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Table 1. Effect of thermal treatment, pH, and amount of urea added on the

formation of ethyl carbamate (EC) in model solution.

Model solitionl)

EC (ppb)z) after treatment3) for

Urea added pH 0 2 4 8

(ppm) (hr)

0.25 _4) = = <5
0.50 - _ L 10
1.00 2.50 <5 10 25 45
5.00 <5 40 80 165
0.25 = = . <5
0.50 - — _ 20
1.00 3.00 <5 15 25 42
5.00 <5 60 80 170
0.25 - - v <5
0.50 - = _ 20
1.00 3.50 <5 10 20 50
5.00 <5 60 90 180
0.25 = <5
0.50 = - = 20
1.00 4.00 <5 5 25 47
5.00 <5 50 110 185

w N
N N N
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not analyzed.
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Buffer solution of 0.0l N tartrate containing 12 %(v/v) of ethanol.
The lower limit of detection was 5 ppb.

The solution was kept on a boiling water bath for up to 8 hours.
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Table 2. Formation of ethyl carbamate(EC) in the wines during the

treatment "’

for 8 hours.

Urea present

EC presentz)

EC formed3)

Wine H
P (ppm) (ppb) (ppb)
Koshu
1976 3.07 <1 o* 22
1983 3,03 2 o* 13
Muscat Bailey A
1977 3.74 1 16 60
1987 3,65 2 &* 106

1) See footnote of Table 1.

2) The lower limit of detection was 10 ppb.

3) Increase after treatment.

* Values are only approximate.
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Table 3. Range of urea and ammonia(NH;) contents in a variety of wines.

Number of samples containing

Kind Winel)

Urea (ppm)

NH3 (ppm

) Total

Highest conc.

Urea NH3
<1 1.2 2-3 3¢ <1 1-3  3-5 5< (ppm)
A 25 11 /] 3 15 24 46 4 5
White B 14 7 5 4 3 16 30 8 13
C 18 5 4 1 15 8 28 5 7
A 0 6 0 0 6 2 11 9
Red B 2 1 3 2 2 11 15 16
C 1 1 2 0 3 6 10 12
A+ B 4 2 0 2 3 1 3 4
Rose
l C 5 2 2 2 2 3 8 17
Total 86 26 28 15 39 57 27 32 155 - -

1) A, B : Young and not young, i.e. stored for less than 6 months and over 1 year,
respectively. C :

Total wines of commercial origin.
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Table 4. Contents of ethyl carbamate(EC), urea and ammonia (NH:) in wines of

different vintage.

Kind  Winel) Year of  Years pH Urea NH3 EC2)
vintage old (ppm) (ppb)
S 1973 15 3.41 1 4 11
S 1975 13 3.33 <1 5 17
K 1976 12 3.07 <1 2 N
K 1977 11 3,28 1 1 7*
K 1978 10 3.62 1 3 11
White K 1979 9 3,27 1 2 4¥
table K 1980 8 3.30 1 1 6*
K 1982 6 3.31 1 2 4*
K 1983 5 3.03 2 1 9*
K 1985 3 3.18 1 1 7%*
K 1987 2 3.19 <1 1 g*
Average of 11 white wines - 3.27 1.1 2.1 8.5
s 1975 13 4.23 1 3 7*
BA 1977 11 3.74 1 8 16
Red BA 1979 9 3.69 1 8 22
table BA 1983 5 3.45 2 8 4*
BA 1985 3 3.74 1 4 g*
BA 1987 2 3.65 2 2 4*
Average of 6 red wines - 3.75 1.3 5.5 10.1
1) S : Semillon. K : Koshu. CS : Cabernet sauvignon. BA : Muscat Bailey A.

2) The lower limit of detection was 10 ppb.

# @ Values are only approximate.
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Table S. Amounts of urea and ammonia (NH3) in the wines at
the end of the fermentation.

Winel) Strain No.?2) Urea NH3 pH

No. (ppm)

1,2 RIFY YM-25, W-3 1 1 3.07, 3.25
3 IAM 0C-2 il 1 3.19

4 BSJ K-7 1 1 3.26

5 BSJ K-901 2 1 3.25
6 GIB C-2 1 1 3.25

[/ DBFA C2M1 1 1 3.10
8,9 YITC 8, 595 2 1 3.24, 3.17
10-17 YITC 17, 87-1, etc. 1 1 3.13-3.21

1) Wines obtained from a must of Koshu fermented with different strains

of Saccharomyces cerevisiae at 15°C for 28-53 days,

2)

RIFY: Research Institute of Fermentation,Yamanashi Univ.

IAM: Institute of Applied Microbiology, Univ. of Tokyo.

BSJ:
GIB:

The Brewing Society of Japan.

Research Institute of Brewing, Tax Administration Agency, Tokyo.

DBFA: Department of Brewing & Fermentation, Tokyo Univ. of Agric.

YITC: The Yamanashi Industrial Technology Center, Kofu,
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