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Wltey permeate zvas usedfor an alcoholicfermentation with Kluyveromyces fragilis (CECT1123).

Tlte aim of the present study zvas the production ofan alcoholic beverage of low alcoholic proof

zvith acceptable concentrations offusel alcohols. The effects of temperature and agitation on the

concentration of volatile compounds was assayed in batch cultures. In addition, the production

of acetaldehyde, ethyl acetate and fusel alcohols was studied in continuous culture because of

interest in a continuous industrial process.

Final concentrations of fusel alcohol were slightly lower at higher temperatures, while the

specific production rate increased zvith temperature. Concentrations were suitable, in all cases,

for a beverage. When agitation zvas assayed, an important increase in fusel alcohol concentrations

zvas found at higher agitations. In continuous culture, the acetaldehyde, ethyl acetate and fusel

alcohol concentrations zvere normal for an alcoholic beverage.
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INTRODUCTION Fusel alcohols arc formed whether yeasl is grown

using amino acids as ihe source of nitrogen, as in the use

In the production of an alcoholic beverage, factors in of whey as fermentation broth, or with ammonium salts

addition to the alcoholic proof have to be considered. in tne presence of sugars. In the former case, the carbon

The composition of volatiles which are responsible for skeletons originate from the amino acids of the wort,

the aroma properties is definitive in examining the while in the lattercase they originate from the intermediates

commercial feasibility of such a drink. Among the volatile of sugar catabolism. The formation of fusel alcohols is

compounds found in fermented beverages, esters, higher promoted bv aerobiosis10-20.

alcohols, carbonyls, volatile organic acids, sulphur

compounds, amines, phenols1317 the fusel alcohols are Fusel alcohols are formed by all yeasts examinedll)-2()

an important group, present in relatively high and are not by-products of ethanol formation. They are

concentrations. When high concentrations are present, derived from the skeletons of the corresponding amino

they modify the organoleptic properties of ihe beverage, acids via a route first proposed by Ehrlich" and

subsequently analysed and studied22-23. In the case of

In addition to ethanol (the main product in an alcoholic branched-chain alcohols, this involves three enzymes: a

fermentation), a large number of other 'higher' alcohols branched-chain amino acid aminotransferase, pyruvate

are formed during fermentation**1"17. It is well decarboxylase (which converts the resulting branched-

recognised that the 'higher' alcohols are products of chain ketoacid to the branched-chain aldehyde with one

amino acid and protein synthesis in yeast3-21. Thus, the carbon less), and alcohol dehydrogenase which catalyses

protein concentration and the amino acid composition of the NADH2-dependent reduction of this aldehyde to the

the culture medium is of great significance in the corresponding primary alcohol,

formation of higher alcohols during fermentation; other

environmental conditions such as aeration2'1 also play an Until recently, it was assumed that the Ehrlich pathway

important role. was tne major11523, if not the only, route for the metabolic

transformation of branched-chain amino acids in S. cenviaiae.

Recent work3, however, has shown that the branched-

'Corre>iH>tuiinsauthor chain 2-keto acid dehydrogenase multienzyme system
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