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The diversity of yeasts isolated from brewing plants and its role on beer quality makes yeast distinction
a major concern Iin industrial microbiological control. Several approaches have been tried to develop
rapid and simple methods to perform such tasks. Among these, stands the utilization of long-chain
fatty acid composition of total yeast biomass. In this paper results are reported showing the potential
of this technique to characterize yeast flora isolated from industrial plants. Fatty acid profiles of
brewing species are clearly differentiated from those of non-Saccharomyces strains using statistical
data treatment by principal component analysis (PCA). Distinction between brewing and wild strains

of Saccharomyces spp. was not apparent.

In comparison, fatty acid profiling showed higher discriminating ability than growth on lysine medium
for non-Saccharomyces strains. For distinction of S. cerevisiae var. diastaticus from other Saccharo-
myces strains, growth on starch medium showed to be necessary.
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INTRODUCTION

In the brewing industry most fermentations are carried out
by strains of Saccharomyces cerevisiae. However, in the pro-
duction process yeasts of the same or of other species are
frequently isolated®. Strains of S. cerevisiae var. diastaticus
are known for their ability to produce off-flavours and/or to
cause product turbidity leading to beer spoilage®-?. Oxidative
yeasts, such as Candida spp., Hansenula spp. and Pichia
spp., are currently isolated from storage tanks and equip-
ment, being also responsible for product alteration. Brettano-
myces spp., or its perfect state Dekkera spp., although used
in “lambic™ beer production, is well known for the production
of acetic acid and imparting unpleasant odours®. Besides
these species, others have been referred to in the literature,
causing considerable economical losses®?.

Considering this diversity of yeasts with possible undesir-
able activities, it is of great importance to be able to differen-
tiate strains isolated in routine microbiological control. The
conventional identification procedures*'* are not compatible
with industry requirements for fast results and simplicity of
execution. Therefore other simpler methods have been used
with different success, such as giant colony morphology,
flocculation and sporulation tests, or growth in differential
media®2%. In recent years there has been an outstanding
increase in the research of yeast distinction methods, in order
to achieve more specific and precise results.

Several approaches have been tried comprising the use
of simplified schemes based on conventional identification
techniques’, serolog%;"z‘z’, protein analysis*® and molecular
biology techniques'’?-28, among others''. However the
specificity currently achieved is seldom accompanied with
simple execution and short response time. Among the tech-
niques applicable in industrial laboratories stands the analysis
of biomass long-chain fatty acid composition, first used for
differentiating clinical bacteria' and yeasts'”. In food indus-
try this approach has been mentioned particularly by Lategan
and coworkers?*!423242% The work of Qosthuizen et a2
2 is related with brewing yeasts. Malfeito-Ferreira er al.'?

following similar methodology, but by growing yeasts in solid
medium, were able to decrease analysis time and facilitate
procedures. The results are obtained in 48 hours after yeast
isolation, and subsequent steps for fatty acid analysis take
about 2-3 hours.

The scope of this work was to assess the suitability of
long-chain fatty acid composition, according to Malfeito-
Ferreira et al.'"® procedures, in the distinction of yeasts iso-
lated in brewing industry. In addition, for comparison pur-
poses, yeast growth was tested in lysine and starch media
and sporulation assessed using Gorodokowa (modified) and
McClary’s acetate agars.

MATERIAL AND METHODS

Yeast Strains Origin and Maintenance

Strain origin is described in Table 1. Some strains were
supplied by culture collections and others given by breweries.
After reception all strains were kept at 4 °C in Wickerham
agar (glucose 20g/1, yeast extract 5g/l, peptone 10g/, agar
20g/1) slopes. Strain purity was checked by microscopical
and cultural observation after growth in YM agar (glucose
10g/1, yeast extract 3g/l, malt extract 3g/l, peptone 5g/l, agar

20/1).

Growth in Lysine and Starch Media, and Sporulation Tests

Procedures were as described by Kreger-van Rij'S. Briefly,
from fresh (48 h) slope cultures, a loop of biomass was
suspended in 1 ml sterile distilled water. For growth in lysine
media (yeast carbon basc 13g/l, lysine 3g/l, agar 15g/1) a
strecak was made on agar plate and readings determined
after a maximum of 7 days of incubation at 25°C. For growth
in starch media (yeast nitrogen base 6.7 g/l, soluble starch
5 g/l) test tubes with S ml of media were inoculated, and
readings made after 7 and 21 days of incubation at 25°C.
For sporulation tests Gorodokowa (modified) (glucose 1 g/
1. peptone 10 g/1, NaCl 5 g/l, agar 20 g/) and McClary’s
acetate (glucose 1 g/l, yeast extract 2.5 g/l, sodium acetate
5.8 g/l, KCI 1.8 g/l, agar 15 g/l) agars were inoculated. Sporu-
lation was checked by microscopical observation during a
maximum of 30 days of incubation at 25°C.


















