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SUMMARY. Although the production of wines in Brazil is well established, there is little information on
the characteristics and composition of these products. The results presented are an initial report on the
chemical determination of ethyl carbamate in Brazilian wines.
RESUMEN. “Contenido de carbamato de etilo en vinos producidos y comercializados en el Sur de Brasil”.
Aunque la producción de vinos en Brasil está bien establecida, hay escasa información acerca de las característi-
cas y composición de estos productos. Los resultados presentados en esta oportunidad constituyen un informe
inicial sobre la determinación química de carbamato de etilo en vinos brasileros.

INTRODUCTION 
Although grapes were first introduced into

Brazil very early on by the Portuguese coloni-
zers, most present day Brazilian wine produc-
tion can be traced to the activities of the Italian
immigrants that settled in the Serra Gaúcha of
Northeastern Rio Grande do Sul in the second
half of the XIX Century 1,2. At present the state
of Rio Grande do Sul represents 90% of the total
Brazilian wine production 3. 

About 80% of the total regional production
of Rio Grande do Sul is still derived from non-
Vitis vinifera grapes 3,4 and the final products
(defined as “common wines” in the Brazilian le-
gislation 5) have a restricted local and regional
consumption. V. vinifera (“European”) grape
production is increasing, and their wines are
now being introduced into international markets
with a certain measure of success 3. Sparkling
wines of good quality are being produced for
national consumption and could enter the inter-
national trade 3.

The main products include red wines (80%

non-vinifera grapes of Niagara, Bordo, Herbe-
mont, Seibel varieties; 20% V. vinifera grapes of
Cabernet Franc, Cabernet Sauvignon, Barbera,
Merlot, Chardonnay and Pinot Noir varietals 2,3),
rosé and white wines (Italian Riesling, Moscato,
Semillon, Chardonnay, Gewürztraminer and
Trebbiano varietals 2,3), and sparkling wines. Of
these products, the “common wines” of non-vi-
nifera grapes 5 are characteristic of the region
3,4, with vast production of generic reds and
whites. Sparkling wines have been the most
successful, and are usually produced from wines
of Italian Riesling, Chardonnay and Pinot Noir
varietals 2. 

All the wines have been poorly described in
analytical terms, and little is published about
their components or quality 4. The present re-
sults, although limited to ethyl carbamate (EC)
content, represent an initial contribution to the
characterization of Brazilian regional wines, and
we hope will be the first of a series further ex-
tending the characterization of the Brazilian pro-
ducts. 
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EC is formed naturally in wines and other
fermented foods 6. It is derived from the fer-
mentation processes of amino acids, in particu-
lar arginine 7,8. The final EC content of a wine
will be variable, depending on the amino acid
concentration in the grape juice, on the fermen-
tation process to which the must is subjected
and to the stockage conditions of the product 9.
As EC is potentially toxic 10,11, there are maxi-
mum levels accepted in the different countries
12,13. The European Union (EU) accepts 10-15
µg/L EC for national wines and 15 µg/L EC for
imported wines. FAO recommends maximum
levels of 30 µg/L EC in wines 14.

MATERIAL AND METHODS
Reagents

Solvents (Merck) were of analytical and ch-
romatographic grade (pesticide free). Celite 454
was also purchased to Merck. Standards of ethyl
carbamate (EC) and propyl carbamate (PC) were
99.9% purity (Aldrich). 

Samples
Wine samples were purchased in commercial

outlets at Caxias do Sul and Bento Gonçalves
(both in Rio Grande do Sul), covering all main
brands produced in the counties of Bento
Gonçalves, Garibaldi, Cotiporâ, Farroupilha,
Santana do Livramento, Caxías do Sul and Flo-
res da Cunha. They were numbered and their
register is kept at the Instituto de Biotecnologia.

GC-MS Equipment 
A Hewlett Packard HP 6890 Plus GC with a

HPS 5973 MSD was used. Column: HP Innowax
(30 m, id 0.25 mm; film thickness 0.2 µm); initial
temperature, 40°C (5 min); ramp, 40-200°C (3
°C/min); final temperature, 200 °C (30 min); in-
jector temperature, 200 °C; injection mode,
split/splitless. Carrier gas, He; Auxiliary gas, N2.
MSD temperature, 250 °C; EI mode, 70 eV; SIM
M/Z 62, 74 and 89. 

Techniques 
The technique of the Official Method of OIV

(1996) was used throughout 14. The method was
tried to achieve adequate conditions for repeata-
bility (0.1295 standard deviation and 0.76% va-
riation coefficient, with a correlation coefficient
of R = 0.99 for linearity). The recommended EC
recovery of over 90% was obtained using 2 x 90
mL CH2Cl2. Average recoveries of 94.95% EC
were achieved. Further increases in the volume
of CH2Cl2 used gave marginal improvements. A
hydroalcoholic 15% v/v blank was prepared
from pure ethanol and water. 1.0 mg/mL stock
solutions of EC and PC were prepared. They
were diluted to 10.0 µg/mL and used to calibra-
te the equipment. A PC solution of 400 ng/mL
was used as internal standard. 2 µL of extract
were injected in the GC-MS.

RESULTS AND DISCUSSION
The results obtained for wines are presented

in Table 1.

Wine Number
Minimum Maximum Number of Number of

variety of samples
values values Mean Samples over Samples over
(µg/L) (µg/L) 15 µg/L 30 µg/L

Cabernet Sauvignon 30 2.01 31.82 10.62 8 3

Merlot 17 1.84 32.41 6.63 1 1

Gamay 3 3.36 6.54 4.47

Pinot Blanc 5 2.66 10.13 7.35

Generic Reds 9 2.35 36.20 16.55 4 1

Gewüztraminer 12 1.19 30.49 10.09 3 1

Italian Riesling 10 1.02 39.08 13.00 3 1

Chardonnay 5 1.69 70.01 19.25 1 1

Semillon 3 3.54 20.49 14.50 2

Generic Whites 3 4.65 5.10 4.80

Common Reds 10 2.07 9.02 5.14

Sparkling Wines 17 2.08 24.61 7.60 1

Table 1. Ethyl carbamate content in wines from the Serra Gaúcha.
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The range of EC concentrations was from
1.02 µg/L to 70.0 µg/L, with means ranging from
4.47 µg/L to 19.25 µg/L for the different wines.
Of the 124 products sampled, 23 were over the
EU limits, but only 8 were also over the FAO li-
mits. Of these 7 were just over the 30 µg/mL li-
mit and one sample was very clearly over the li-
mit.

The EC concentrations for 17 Sparkling wine
samples are presented in Table 2. 

Wine sample
Type

Ethyl carbamate County
Register N° content (µg/L) of origin

1 Brut 2.27 Bento Gonçalves

2 Brut 2.49 Bento Gonçalves

3 Brut 5.63 Bento Gonçalves

4 Brut 5.91 Bento Gonçalves

5 Brut 6.11 Bento Gonçalves

6 Brut 2.08 Bento Gonçalves

7 Brut 3.23 Garibaldi

8 Brut 2.96 Garibaldi

9 Brut 2.14 Garibaldi

10 Brut 26.26 Garibaldi

Mean Bruts     5.94

Variation coefficient (%)     49.78

11 Demi-Sec 6.42 Garibaldi

12 Demi-Sec 8.36 Garibaldi

13 Demi-Sec 14.31 Garibaldi

14 Demi-Sec 8.19 Garibaldi

15 Demi-Sec 9.22 Garibaldi

16 Demi-Sec 12.01 Garibaldi

17 Demi-Sec 13.42 Garibaldi

Mean Demi-Secs   10.72

Variation coefficient (%)    7.59

Table 2. Ethyl carbamate content in Sparkling wines
from the Serra Gaúcha.

In this group the range was from 2.08 µg/L
to 24.6 µg/L, with an average value of 7.60
µg/L. All samples were within the FAO limits
and only one sample was over the EU limits. 

As seen in Table 1, the average EC concen-
trations observed in the wines that are used as
base for the Sparkling wines were 13.0 µg/L for
Italian Riesling, 19.3 µg/L for Chardonnay and
7.44 µg/L for Pinot Blanc. These results are inte-
resting in showing that the EC content for the

Sparkling wines is lower on average than those
in the wines of origin. This situation is probably
due to the consumption of some of the nitroge-
nous compounds still present in the wine of ori-
gin during the second fermentation, but could
also indicate other production practices. 

CONCLUSIONS
The EC content of Brazilian sparkling wines

is generally within the accepted values for this
compound in wines both in FAO and OMS re-
gulations 9,13, but further controls should be es-
tablished to improve the results for wines. The
Sparkling wines presented lower levels of EC
when compared with the wines produced of
grapes of the same varieties, but there was no
direct correlation of the products so this is an
observation that needs further direct proof.
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