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A presenca de 51 compostos volateis, entre alcoois e ésteres, em aguardentes de cana (cachaga)
foi investigada por cromatografia gasosa de alta resolu¢éo. Os seguintes compostos foram
identificados e quantificados: metanol, 1,4-butanodiol, alcool 2-feniletilico, &lcool amilico, alcool
cetilico, alcool cinamico, n-decanol, geraniol, alcool isoamilico, isobutanol, mentol, n-butanol, n-
dodecanol, n-propanol, n-tetradecanol, propionato de amila, acetato de etila, benzoato de etila,
heptanoato de etila, valerato de isoamila, propionato de metila, butirato de propila. O teor médio
de é&lcoois superiores (262 mg/ 100 mL de alcool anidro a.a.) e o teor médio de ésteres (24 mg/100
mL a.a.) em cachagas sdo menores que os encontrados em outros destilados. O teor médio de
metanol em cachagas, (6 mg/100 mL a.a.) € o mesmo que o encontrado em rum e menor em relagao
ao encontrado em destilados de uva. Com relagdo aos compostos analisados, ndo foram observadas
diferencgas significativas no perfil quimico qualitativo das cachacas analisadas.

The presence of 51 volatile compounds, among alcohols and esters in Brazilian sugar-cane
spirit (cachacg, were investigated by high-resolution gas chromatography (HRGC). The following
alcohols and esters were identified and quantified: methanol, 1,4-butanodiol, 2-phenylethyl alcohol,
amyl alcohol, cetyl alcohol, cynamic alcohol, n-decanol, geraniol, isoamyl alcohol, isobutanol,
menthol, n-butanol, n-dodecanol, n-propanol, n-tetradecanol, amyl propionate, ethyl acetate, ethyl
benzoate, ethyl heptanoate, isoamyl valerate, methyl propionate, propyl butyrate. The average
higher alcohols content (262 mg/100 mL in anhydrous alcohol a.a.) and total esters content (24 mg/
100 mL a.a.) incachacasare smaller than in other spirits. The average methanol content in
cachacag6 mg/100 mL a.a.) is the same as in rum, but smaller than in wine spirit. No qualitative
differences of chemical profile amocachacashave been observed.
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Introduction tively6. The comparison of the aldehydes and carboxylic acids
fractions in achacasave been previously reportéd

Brazilian sugar-cane spirit, which has been popularized The knowledge of theachacachemical components is
in the world asachagé (ca-sha-sa), is the most consumed a matter of concern, not only to distillers or inspection bu-
spiritin Brazil. The production afachagas estimated in  reau, but to for analytical chemists due to the chemical com-
two billion liters per ye&: plexity of the matrix and the low level of analyte occurrence.

Cachagas produced from the distillation of the sugar- ~ The current official analytical procedures are based on
cane juice which was fermented®gccharomyces cerevisiae volumetric methodology, therefore precluding any type of
and its ethanol content, according to the Brazilian regulaspeciation. As the sensorial properties and toxicology of
tion3, must be in the range of 38 to 54% v/v. The aging procompounds change along the homologues series, it is rel-
cess is not yet a common practice anwantpacgproducers,  evant to know more details about each chemical category
therefore, in generalachacas consumed as distilled. present in the spirits

Like other spirits,cachacais mainly characterized Aiming to contribute to theachagachemical quality
organolepticaly by the presence of other minor components suclontrol, this study reports the occurrence and dosage of
as higher alcohols, esters, carboxylic acids and carbonilic corminor alcohols and esters iaghagasestablishing an av-
pounds, which are important for the taste and flavor of $girits  erage of their chemical composition. For this purpose, high-
These compounds are formed from carbohydrates and amimesolution gas chromatography with a flame ionization de-
acids during amino acid biosynthesis and catabolism, respetector (HRGC-FID) was used.
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Experimental (HP-FFAP): 58C (5 min); 2C minl—s 10°C (3 min), 8C
min-1— 190°C (30 min); 8C minl— 220°C (15 min);
Materials oven temperature program (HP-20M»@51°C minl—s

100C (3 min), ®C minl— 190°C (30 min); 8C minl—
220rC (15 min). The identification was made through stan-

A GC equipped with a split-splitiess inlet injector and a dard addition and using both columns, although quantita-
flame ionization detector (FID). Two fused silica capillary /e geterminations of the identified peaks were accom-
columns were used: HP-FFAP cross-linked poly(ethylene plished using the HP-FFAP column.

glycol)-TPA phase; (50m x 0.2mm 1.D. x O.88 film thick-
ness) and HP-20M Carbowax: poly( ethylene glycol); (50m  sample preparation
x 0.32mm I.D. x 0.3@m film thickness). Chromatographic
data were collected in HP chemstation software. In a typical procedure, 300 mL of theohacaor stan-

Chemicals of analytical grade from Merck, Aldrich Chemi- ~ dard solutions were added into a 500 mL separation funnel
cals and Carlo Erba were used as standards. The presence @nd two extractions were performed by liquid-liquid extrac-
the following compounds was investigated: methyl alcohol, tion (LLE) with two fractions of 40 mL of pentane:methylene
n-propyl alcohol, 2-pr0py| alcohol, n-butyl alcohol, 2-buty| chlorine (221 V/V’l. The samples were spiked with internal
alcohol, isobutyl alcohol, t-butyl alcohol, 1,3-butyl alcohol, ~ standards (n-hexanol) which is absemtdohagasThe
1,4-butyl alcohol, n-pentyl alcohol, isoamyl alcohol (mixture ~ extracted volume was reduced by evaporationto 5 mL The
of 2-methyl-butyl and 3-methyl-butyl), 2-pentyl alcohol, 3-  standard curves always showed correlation coefficients
pentyl alcohol, neo-pentyl alcohol, n-hexyl alcohol, 2-hexyl close to unit. Some compounds, like ethyl acetate, metha-
alcohol, n-octyl alcohol, 2-octyl alcohol, n-decyl alcohol, - nol, n-propanol, isobutanol and isoamyl alcohol (2-methyl-
dodecyl alcohol, n-tetradecyl alcohol, menthol, geraniol, al- 1-butanol and 3-methyl-1-butanol), were quantified by in-
lyl alcohol, cynamic alcohol, cetyl alcohol, ethylene glycol, jection of the samples without any treatment.
propylene glycol, 2-phenylethyl alcohol, 2-amino-2-methyl-
1-propyl alcohol, 2-amino-1-butyl alcohol, methyl formate, Results and Discussion
ethyl formate, methyl acetate, ethyl acetate, n-propyl acetate,
isopropyl acetate, n-butyl acetate, isobutyl acetate, sec-bu-  Figures 1 and 2 show typical chromatographic profiles
tyl acetate, n-pentyl acetate, isopentyl acetate, n-hexyl ac- of acachacgaanalyzed by direct injection of the sample and
etate, ethyl propanoate, isobutyl propanoate, ethyl fromthe injection of its extract, respectively.
heptanoate, ethyl butyrate, methyl benzoate, ethyl benzoate,
methyl miristate and methyl stearate. These compounds were 00 - it
chosen to be investigated based on the their occurrence in
other spirit$.10

Twenty five regular commerciehchagasrom different
regions of Brazil were analyzed: Caninha da Roca(SP), 2000 |
Caranguejo(CE), Chave de Ouro(CE), Pirassununga 51(SP),
Jamel(SP), Oncinha(SP), Pitu(SP), Velho Barreiro(SP), Ypioca 1%

Ouro(CE), Ypioca Prata(CE), Germana(MG), Ganyvit(SP), Séo ] WML_/
Francisco(RJ), Marquesi(SP), Massayo(AL), Azula- °

The analyses were carried out in a Hewlett-Packard 5890-

30001

dinha(AL), Trinca 3(CE), Vila Velha(SP), Box 32(SC), Lua o 20 10 60 50 100
Cheia(MG), Cavalinho(SP), Salinas(MG), Baronesa(MG), T
BOdOCO(MG) and Sapupara(CE). Figure 1. HRGC-FID chromatogram of aachagasample obtained

by direct injection. HP-FFAP chromatographic column (50m x
0.2um I.D. x 0.33 mm fiolm thickness) was used, see experimental

Experimental conditions conditions. (1) ethyl acetate; (2) methanol; (3) ethanol; (4)
) promanol; (5) isobutanol; (6) iso-amyl alcohol. Numberless peaks
Inlet and detector temperatures: 250Injected vol- are unknow compounds.

ume: 1.QuL; split ratio: variable, but generally 1:20; carrier

gas: hydrogen (1.2 mLmi¥); oven temperature program ) ) )
Among 51 analytical standards investigated at the de-

tection level of 10.0g L 1, 23 compounds were positively
*Abreviations for the Brazilian states: (AL) Alagoas; (CE) Ceard; ; e e :
(MG) Minas Gerais: (RJ) Rio de Janeiro: (SC) Santa Catarina: (SP) identified and quant|f|ed'. The alcohol and ester co.ntentln
Sao Paulo. the samples are shown in Tables 1 and 2, respectively.
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