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TJie fatty and sweet flavours in malt whisky were studied by GC-olfactometry and GC-mass

spectrometry. These compounds were identified as $-methyl-y-octalactones, y-nonalactone, y-

decalactone and y-dodecalactone. Although $-methyl-y-octalactones were present in matured

malt whiskies and considerable amounts of y-nonalactone were present in all, the content ofy-

decalactone and that of y-dodecalactone varied in both matured and non-matured malt

whiskies. A high correlation was observed between the scores of descriptive analysis and the y-

decalactone and y-dodecalactone content. The malt whiskies containing certain amounts ofboth

y-decalactone and y-dodecalactone had sweet and fatty flavours, and thus it is evident that

these lactones contribute to the quality. Both of these lactones are thought to be importantfor

theflavour of malt whisky.
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INTRODUCTION

It has been established that there are many flavour

compounds present in malt whisky, the major classes

being higher alcohols, esters, acids, phenolics2*31 and

lactones. With the exception of phenolics and lactones,

these flavour compounds are produced mainly by yeast

during fermentation. The phenolic compounds come

from peat smoke during kilning. Two types of lactones

commonly known to be present in malt whisky are

p-methyl-y-octalactones (whisky lactones)2037 and y-

nonalactone (C9L)1523. (i-Methyl-y-octalactones

originate from oak casks during the maturation of wines

and brandies20 as well as whiskies. There are four

stereoisomers but only the cis (3S, 4S)- and trans (3S, 4R)

isomers are found in wood extracts. The sensory

character of the former is described as a weak coconut

note, faint musty, earthy and hay note, and that of the

latter is described as a spicy celery note, weak coconut and

green walnut note17. According to Otsuka27, the detection

threshold is 0.79 ppm and 0.067 ppm in 30% alcohol

solution, respectively. C9L which has a coconut-like flavour

is derived from malt22 in beer during fermentation and it

is expected that C9L is formed via a similar pathway in

the course of making malt whisky. The detection

threshold is reported to be as low as 0.065 ppm36.

In general, lactones are very pleasant, potent flavour

components which are very widely distributed1*.

Lactones have been detected in all the major classes17 of

food including fruits, nuts, milk products18 and baked

products. It is reported the y-lactones preferentially

occur in plants whereas 5-lactones are mainly found in

animal products17. The structure of y-lactones is shown

in Figure 1. Natural lactones have been of interest to the

flavour industry9", and y-decalactone (C10L) and y-

dodecalactone (C12L) are produced from hydroxy fatty

acids via (i-oxidation by several yeasts such as bakers'

yeast", Candida lipolyticaw3h and Sporobolomyces odorus
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FIG. 1. The structure of lactones

(1) p-methyl-y-octalactones (2) y-nonalactone (3) y-decalactone

(4) y-dodecalactone

Although several workers have reported flavour

compounds found in whisky2*, the terminology SU5 used

to describe the various constituents has not been

consistent. Whisky production consists of fermentation,

distillation and maturation steps which result in a
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