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It has been established that cell binding factors in yeast that
contribute to flocculation in brewing occur owing to three
phenomena: zymolectin binding, hydrophobic interactions and,
to a lesser degree, surface charge neutralization (1). Changes in cell
surface hydrophobic interactions, in particular, have been known
to be involved in flocculation for some time and in fact our
laboratory has previously determined that two strains of brewing
yeast cells reach maximum flocculation potential with a concur-
rent increase in cell wall hydrophobicity (1,2). Furthermore, during
an investigation of oxylipin distribution in brewing yeasts, it was
shown that a particular hydrophobic carboxylic acid, 3-hydroxy
oxylipin (3-OH oxylipin), was localized to the cell wall at floccula-
tion onset (3). Thus, the level of 3-OH oxylipins showed strong
potential as a putative predictor of flocculation.

It was the general working hypothesis of our recent study that
changes in cell wall hydrophobicity, which is an important
contributing force to yeast cell flocculation, are due to oxylipin
formation. While our laboratory has conducted extensive work to
date on flocculation andmeasuring cell wall hydrophobicity, there
have been no studies that correlate flocculation, cell wall
hydrophobicity and cell wall oxylipin concentration as a function
of fermentation time. Other research groups have investigated 3-
OH oxylipin levels in different species of brewer’s yeast, notably
the Kock Laboratory, and they were able to detect two 3-OH
oxylipins, in particular, 3-OH 8:0 and 3-OH 10:0 (3,4). However, to
our knowledge other laboratories have not investigated
Saccharomyces cerevisiae 3-OH oxylipins nor monitored their
concentration over the course of a fermentation cycle.

Our researchwas conducted in twomain phases. In the first phase,
the SMA strain of Saccharomyces cerevisiae was grown in yeast ex-
tract, peptone and dextrose (YEPD) broth to validate the experimen-
tal techniques and to investigate the merits of whole cell fatty acid
analysis vs cell wall-associated fatty acid analysis. It was hypothesized
that cell rupture and subsequent isolation of the cell wall ghosts
would concentrate the cell wall-associated lipids. In the second
phase, the yeast was grown by theminiature fermentation assay pro-
tocol (5) to more closely mimic industrial beer fermentations.

For all sample types, lipids were isolated using a hexane–
isopropanol (HIP) extraction (6) and fatty acidmethyl esters (FAME)
were prepared using a standard acid-catalysed transesterification
protocol. FAME were analysed by GC-MS with a FFAP column
(nitroterephthalic acid-modified polyethylene glycol phase, 30m,
i.d. 0.32mm). A mixed bacterial acid methyl esther (BAME) stan-
dard containing 3-OH 12:0 and 3-OH 14:0 was used to determine
the chromatographic properties of the oxylipins, the characteristic
fragments of the 3-OH structure in GC-MS, and to ultimately aid in
detecting 3-OH 8:0 and 3-OH 10:0 specifically.

In both YEPD broth and the miniature fermentation assay (5),
flocculation and cell surface hydrophobicity increased over the
course of the fermentation. It is notable that this is the third
industrial lager strain to exhibit this behaviour.

Examination of the BAME standards revealed an obvious fragment
of m/z 103 in both 3-OH 12:0 and 3-OH 14:0, representing the
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CH3COOCHOH fragment that was first reported by Vesonder et al.
(7). However, no peaks were identified with GC-MS in any yeast sam-
plewith that fragment in regular full-scanmode.When themore sen-
sitive selective-ionmonitoring for the 103m/zwas employed, we still
failed to identify any fatty acids with the 3-OH functionality at con-
centrations estimated to be above 50ng/0.5g wet yeast.
It is the purpose of this communication to advise future

researchers to avoid 3-OH oxylipin identification and/or quantifica-
tion in Saccharomyces cerevisiae using the methods we described.
We chose the HIP extraction protocol described by Göbel and
Feussner (8) because it was used to successfully isolate oxylipins
from plant material. It may be that a more a traditional chloroform
and methanol extraction would give better yields. In addition, it is
possible that the SMA strain has very low levels or no oxylipins at
all. In future studies of 3-OH oxylipins in brewer’s yeast it would be
advisable to use the strains reported by Kock et al. (3) and Strauss (4).
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