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DETECTING WILD YEASTS IN

BREWERIES

Yeasls are an important group of
micro-organisms thal occur as
contaminants in breweries. The
term ‘wild yeast' generally means
any yeast not used intentionally
andnotunder full control. Itfollows,
therefore, that brewing yeasls
themselves may become ‘con-
taminants within the brewery. This
complicaling siluation can arise,
for example, in breweries operat-
ing with more than one brewing
strain, such as separale ale and
lager yeasts, where undesirable
Cross contamination can occur
The definition also includes many
yeasls that are unable 1o grow ex-
tensively during beer processing
and as such are relatively harm-
less; they merely serve as indica-
tors of general hygiene and raw
material problems. Wild yeasts
tahe onyieale significance where
they are capable of product spoil-
age which may take the form of
haze (cloudiness), deposits and
sediments, off-flavours and ex
cessive carbon dioxide formation.
This paper is concerned only with
conventional culture methods for
detecting wild yeasts in brewery
quality control and does not in-
clude alternative procedures
such as immunological or stain-
ing methods which areoften used
alongside cultural methods.

Wild yeasts of many different
generacanbeisolated fromwithin
the brewery. However, it is con-
venient to allocate them to one of
two groups, in addition to brewing
strains, namely: i) non-brewing

Saccharomyces and i) yeast
genera otherthan Saccharomyces
(Table 1). The significance of this
classification is that wild
Saccharomyces species give far
more problems with speoilage than
the non-Saccharomyces. Being
able 1o make this classification,
and especially the choice of
media, depends a greal deal on
local circumstances and the lype
of processing the beer has under-
gone.

General methods

One of the more straightiorward
situationsis the monitoring of beer
pasteunsation, where the heal

for detecting yeasts in general.
Many general purpose media will
suffice in this case, of which WLN
agar (Wallerstein Laboratories
Nutrientagar, Oxoid CM309/501)
is commonlyused, albeitoftenina
modified form, e.g. pH-adjusted.
WLN sometimes has the useful
effect of differentiating strains of
yeaston the basis of colony stain-
ing' (see example in Figure 1),
though this is by no means always
the case and is therefore only of
supplementary value

The reliability of modern filters and
pasteunisers almost invariably
means the brewery microbiologist
IS seeking to detect low numbers

Table 1. Yeast types encountered in the brewery

BREWING YEASTS

Saccharomyces cerevisiae

- Saccharomycas carlsbergensic

(uvarum)

NON-BREWING SACCHAROMYCES CULTURE MEDIA'

eg Saccharomyces diastaticus Schwarz differential medium
Saccharomyces bayanus Lin's modification of Schwarz
Saccharomyces cerevisiae Crystal Violet medium

NON-SACCHAROMYCES CULTURE MEDIA

eg Candida species W.L Actidione medium
Torulopsis species Lysine medium
Brettanomyces species Lin's Copper Sulphate medium

processing regimen is designed
to inactivale all organisms carried
through in the beer. Any yeast sur-
viving pasteurisation, whether it
be brewers yeasl or wild yeast,
serves as a warning of process
failure and therefore all -that is
required is a non-selective method

Addendum: The -Lactam Antibiotics

Inthe lastissue of Culture (Vol.4 No.2, September 1983) we provided a
review of the nomenclature, structure and f-lactamase susceptibility of
the wide range of -lactam antibiotics available to us for characterisation.
Since the article was written, information on a ‘third generation’
parenteral cephalosporin, ceftriaxone, has recently been made avail-
able to us.
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Ceftriaxone (Ro 13-9904, see above) shows potentin vitro and in vivo
activity against a wide range of bacteria. Ceftriaxone is stable, as are
olhercephems of the third generation, inthe presence of mosl -lactam-
ases, afactwhichisreflectedinits activityagainst p-lactamase-producing
organisms. The antibacterial spectrumandthe activityin vitro of this anti-
biotic againstboth gram-positiveandgram-negative organismsis similar
to that of cefotaxime.!
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ofcontaminantsinheal-processed
or sterile-filtered beer al packag-
ing. Alarge sample volume of beer
(typically 1 to 10 litres) must be
membrane-filtered before incuba-
tion on nutrientmedia to achieve a
realistic quantitative estimate of
contamination. After a suitable
period of incubation (2 to 7 days)
the contamination level can be
assessed by colony counting
(Figure2). Incubationtimescanbe
shortened significantly by scann-
ing membranes for micro-colony
development using a microscope.
Forthis lo be effectiveitisdesirable
to incorporate suitable stains in
the agar before incubation?

Non-Saccharomyces yeasts

The majority of samples received
by the quality control laboratories
contain brewers yeasl, often vastly
in excess of any contaminants, so
that the problem frequently be-
comes one of detecting a small
proportion of wild yeasls againsta
background of brewers yeast.
The solution of the problem is far
easier when the contaminants are
non-Saccharomyces than when
they are Saccharomyces species.
The most widely used medium for
the former purpose is lysine agar
(Oxoid CM 191).Thisisusedonthe
basis thatyeasts have the ability to
use lysine as sole nitrogen source
whereas Saccharomyces species,

green staining yeasts.

and particularly brewing strains,
do not normally grow on this
medium. The need to ensure a
washed inoculum and to regulate
the quantityof brewers yeast plated
means the procedure is some-
whalt tiresome in routine use, but
even so it is still a very popular
method in the industry.

An alternative to using lysine
mediumis to use Actidione(cyclo-
heximide) as a selective inhibitor?

Figure 1: Different colony types on WLN agar showing pale green and dark

Arthur Day PhD, Schweppes International Limited, Dollis Hill, London NW2 7DS
(formerly, Allied Breweries Ltd, Burton-on-Trent, England)
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However, this medium also re-
quires careful standardisation to
be effective and its use is not as
widespread as lysine medium. Re-
cently, another method has been
proposed which relies on the
selective inhibition of Saccharo-
myces (in particular brewing
strains) by copperionsinacopper-
supplemented agar formulation

CONTINUED ON BACK PAGE

Figure 2: Yeast colonies on a membrane filter.



Campylobacter jejuni in food
products

Victor D Bokkenheuser MD and Maleka S Barot BS, Department of Microbiology,
St. Luke's-Roosevelt Hospital Centre, New York, USA.

The role of Campylobacter jejuni
as a causative agent of acute
enteritis is well established. As
more and more reports come in it
isclearthattheinfectionisfoundin
all areas of the world.2 It is most
commonintropicalunder-develop-
ed countries where the majority of
infected children under 9 months
of age are symptomatic, whilst
olderinfected childrenusuallyare
asymptomatic?-4 In developed
countries the greal majority of
cases are symptlomatic. This is
probably due to a better control of
the infection with fewer subclinical
cases and hence less acquired
immunity. The infection is usually
mild, but large outbreaks of
campylobacteriosis *:¢ may tem-
porarily reduce the working
capacity of theaffected community.
This is particularly true when out-
breaks hitmilitary units underfield
conditions.”

Source of infection

The infection is exceedingly
commoninnature. Birds, domestic
or wild, appear to be the most im-
portant source of infection. Re-
ports from many countries indicate
that about 80% of chickens and
turkeys are infected and that they
carryabout 108 C jejuni organisms
pergramof faeces®-12 Theorgan-
isms seemtohavea preference for
the caeca(Figure1) butwhetheror
not caeca are important for the
persistence of the infection is un-
known. Most wild birds, including
pigeons, migratory waterfowl,
swans and flamingoes, are also
infected.®:* The organism has
beenisolated from mostdomestic
animals'®* and from numerous
species of wild animals, ranging
from cheetahs to crocodiles.™

Figure 1: Caeca of chicken.

Infected humans may also be a
source of infection. In the acute
phase there are about 106 C.
jejuni/g faeces (N.J. Richardson,
personal communication), falling
off over the next 3-6 weeks until
spontaneous bacteriological cure
is attained.'® In tropical and sub-
tropical countries the carrier state
may last from a few weeks to more
than a year."?

Young pets may also harbour the
infection. From time to time they
suffer from acute Campylobacter
enteritis; the stools areliquid, often
bloody and teeming with C
jejun; 1819

Transmission of C. jejuni to man

Although man-to-man and pet-to-
man infections have been report
ed, they are rare and of limited
epidemiological importance. Out
breaks involving large populations
are water-bornes20 or milk-
borne.5:21 The evidence is essen-
tiallyepidemiological and circum-
stantial. The organisms have rare-
ly been recovered from the in-
criminated vehicles which sup-
posedly have been contaminated
with faecal material. Many smaller
oulbreaks have also been
attributed to ingestion of raw
milk 22.23

The greatmajorityofclinical cases
occur sporadically or in small
clusters and appear 10 be due to
consumption of infected, under-
cooked food. Meat from domestic
birds is probably the single most
important source. Infection rates
as high as 70-90% have been re-
ported.?:12.24.25 About one third of
the carcasses are posilive for C
Jejuni after overnight soaking in
chilled, chlorinated water?® The
organisms survive up lo 7 days al

4°C on the skin and abdominal
wall of the carcasses and up to21
days in meals frozen at -25°C32¢
There is no evidence that C. jejuni
multiply on the infected products
— indeed their number dwindles
with time.
Howdoes meatorpoultrybecome
infected? The answer has a bear
ing on the preventive measures
that should be adopted to provide
a clean consumer product The
seeding may take place in vivo
secondary to bacteraemia 27-28 or
afterslaughteringduetounhygienic
handling of the offals. To dis-
tinguish between the two possibili-
ties we examined 117 chicken
livers purchased in retail outlets in
New York City. Fifty-six livers (48%)
were positive forC. jejuni(Table1).
More than half of these yielded
growth from the surface only.
When the organism was recovered
from both surface and tissue; the
tissue Infection was invariably
lighter than the surface infection
In the two cases where the organ
isms were isolated from the lissues
only, no more than two colonies
were observed. Moreover, no liver
showed signs of abscess or scar
formation. It was concluded that
unhygienic handling of poultry
parts is the cause of the infection.
Other types of meat are also in-
fected. Forexample, Boltonet al 3
investigating C. jejuni infection of
carcasses in English abattoirs
found 32% infection of beef, 70%
of sheep and 56% of pork. Other
authors concur that the organism
may be recovered from all three
types of meat but have generally
found a lower infection rate31-33
To the best of our knowledge C.
jejuni has not been isolated from
cured meat.

Small intestine

Rectum

Anus

Detection of C. jejuni in

meat products

The basic questions about detec-
tion are: should direct seeding of
selective mediabe supplemented
with enrichment procedures; and
if so, how much do we gain?
Some investigators employing
enrichment media report im-
proved recovery of the organ-
iIsms #4-36 butsystematic inquiries
aremissing. Thisled us toexamine
the problem. First, we compared
the sensitivity of selective and
non-selective solid media for the

Blaser's antibiotic mixture it sup-
ported good growth of C. jejuni but
it did not adequately suppress
growth of contaminants. TBS
supplemented with Butzler's anti-
biotic mixture and 0.1% lauryl sul-
phate supported growth of as little
as one colony-forming unit of wild
strains of C. jejuni occurring in
caecal contents, and at the same
lime suppressed growth of con-
taminants. In experiments where
this enrichment medium was in-
oculated with 5ml diluted caecal
suspension, and Blasers solid

Site

Surface and tissue
Surface only
Tissue only
Uninfected

Table 1. Site of C. jejuni in117 chicken livers

Number positive for
C. jejuni

18 (15%)
36 (31%)
2 ( 2%)
61 (52%)

isolation of wild strains of C. jejuni.
This was accomplished by count-
ingC. jejuniinseleclivefiltrates? of
caecal contents on the media
under investigation. Blasers
medium(Oxoid: 10mg vancomycin;
2500 IU polymyxin B; 5mg trime-
thoprim; 2mgamphotericin B; and
15mg cephalothin per litre) was as
sensitive to wild strains of C. jejuni
as chocolate agar. Butzlers
medium (Oxoid: 25,000 U bacitra-
cin; 50mg cycloheximide; 10,000
U colistin sulphate; 15mg cepha-
zolin sodium; and 5mg novobiocin
- per litre) was less sensitive but
more selective. In experiments
designed to identify the important
components in a liquid medium
we found that best resulls were
obtained with thioglycollate broth
supplemented with 5% lysed
sheep blood. If this medium (TBS)
was further supplemented with
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Serological Tests for Syphilis

J.D. Oriel MD, Consultant Physician, Department of Genito-Urinary Medicine, University College Hospital, London.

Theaccurate diagnosis of syphilis
dependstoagreatextentonthere-
sults of laboratoryinvestigation. In
primary and secondary syphilis,
material from the lesions can be
examinedfor Treponema pallidum
by dark-field microscopy, butinall
stages of the disease the detection
of circulating antibodies is a most
valuable procedure.

Early Test Procedures

During the complex interaction
between T. pallidum and its host, a
series of antibodies is produced,
some specific and others non-
specific (Table 1). The first sero-
logical test for syphilis was intro-
duced by Wassermann in 1906;

serology for many years, butfloccu-
lation tests are easier to perform
and more sensitive for the detec-
tionofreagin. TheVenereal Disease
Research Laboratory test (VDRL),
introduced in 1946, is the most
popular of these. The patient's
serum is reacted with a mixture of
cardiolipin, lecithin and cholesterol
on a slide, and after a few minutes
flocculation is detected with a
microscope.! The rapid plasma
reagin test (RPR) is essentially the
same test, but carbon particles
are added to the antigen mixture
and the results can be observed
with the naked eye? The RPR can
be used with autoanalyser equip-
ment; this automated reagin test

Wassermann Reaction (WR)

Table 1. Serological Tests for Syphilis
Tests for Non-specific Antitreponemal Antibodies (Reagin Tests)
Venereal Disease Research Laboratory (VDRL) Test
Rapid Plasma Reagin (RPR) Test
Tests for Specific Antitreponemal Antibodies
T. Pallidum Immobilisation (TPI) Test

Fluorescent Treponemal Antibody-Absorbed (FTA-ABS) Test
T. Pallidum Haemagglutination Assay (TPHA) Test

this was a complement fixation
test. The original antigen was an
extractofsyphilitictissue fromstill-
born foetuses with congenital
syphilis. It was thought atthe time
that the active component in the
extractwasT. pallidum,butitisnow
known to be a diphospholipid
called cardiolipin which is present
notonlyintreponemes butin many
mammalian tissues as well. The
Wassermannreaction(WR)isthus
a non-specific serological test. In
its most refined form it was per-
formed with a chemically pure
cardiolipin antigen supplemented
by lecithin and cholesterol. Anti-
bodies to cardiolipin have been
called ‘reagin’, a term which has
been condemned as misleading
but which is still in general use.

The WR held the field in syphilis
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(ART) is very uselul for the examina-
tion of large numbers of sera. All
these flocculation tests can readily
be quantitated to provide a titre of
reagin.

These lests are easy to perform,
sensitive and familiar. Unfortunat-
ly, they are not specific and posi-
live reactions are given by some
people who do not have syphilis.
These biological false-positive
(BFP) reactions can be acute or
chronic. Acute reactions are
usually due to febrile conditions;
chronicreactions, lasting6 months
or more, may indicate the develop-
mentofimmunedisorderssuchas
lupus erythematosus? Some comr-
pletely healthy people (less than
1% ofthe population)alsohave cir-
culating antibodies to cardiolipin.
Because of the problems created

Concentrated Water Sample
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Showing the semi-selective nature of the medium

by BFP reactions, a search was
made for alternative serological
tests which would be specific for
treponemal disease.

More Specific Tests

The first of these was the Trep-
onema pallidum immaobilisation
test(TPI), which was introduced in
1949. Live treponemes are in-
cubated with the heat-inactivated
test serum in the presence of
complement and the preparation
examined by dark-field microscopy;
a positive reaclion is reported if
more than 50% of treponemes are
immobilised.! This test is specific
fortreponemal disease butitisex-
pensive, hazardous and techni
cally demanding; it can be per-
formed only in specialist centres,
and is now obsolescent.

The fluorescent treponemal anti-
body — absorbed (FTA-ABS) test
was developed in 1968. Itis anin-
direct immunofluorescence pro-
cedure and uses T. pallidum as
antigen. Itis important that the test
serum s firsttreated with a sonicate
of Reiter treponemes to remove
group-reactive antibodies, and
the specificity of the test depends
on the use of a really effective ab-
sorbent! The FTA-ABS testis sen-
sitive and specific; false-positive
reaclions are rare but are seenin
some patients with collagen dis-
eases. Thetestcan be modified by
the use of non-specific fluorescein-
labelled anti-human globulins
(e.g. antFlgM) to identify the
immunoglobulin class of the anti-
body. The FTA-ABS leslis ledious
to perform and is not suitable for
screening large numbers of sera,
but it is a useful confirmatory test
and is of value in the diagnosis of
primary syphilis (see below).

The T. pallidum haemagglutination
assay (TPHA) was introduced in
1966. Sheep or fowl erythrocytes
coated with particles of T. pallidum
are mixed with the test serum in
wells whereagglutination caused
by specific immunoglobuling is

CODE SR111

This supplement containing
celamandole, polymyxin B and
anisomycin was developed by
Edelstein for the isolation of L.
pneumophifa from contaminated
clinical and environmental
samples.

CODE SR118

Maodified by Edelstein from
Wadowsky and Yee, this supple-
menl contains glycine as well as
vancomycin, polymyxin B and
anisomycin. It also contains
indicator dyes to help identify
Legionella species. Il is more
selective than SR111 and is parti-
cularly valuable forenvironmenital
samples

EWSIL

observed® Non-specific reactions
are eliminated by pre-treatment of
the serum with an extract of Reiter

stage, this dissemination combin-
ed with immunological reactions
resultsin avariablebutwidespread

treponemes, rabbit testis and disease: malaise, fever, weight
erythrocyte membranes. The loss, skin rashes, enlargement of
TPHA test is highly specific, easy  lymph nodes and disease of the
Table 2. Results of serological tests for syphilis in various conditions
Condition Results of Serological Tests
VDRL or RPR TPHA FTA-ABS
Primary syphilis = = 4
Secondary syphilis o=t + EE
Latent syphilis + or+ or— + +
Late syphilis +oror— + ar
Non-venereal + or+ or— + +
treponematoses
Biological false-positive + - =
reaction
++ strongly reactive + reactive + weakiy reactive — non-reactive

to perform and can be quantitated.
Itis increasingly used for the rout-
ine screening of sera— because
ofthe costofthereagents,amicro-
method is usually employed.

Natural History of Syphilis

It may be of interest to outline the
natural history of syphilis before
the use of these serological tests
in clinical practice is discussed.
The incubation period ofacquired
syphilis is between 9 and 90 days.
Primary syphilis is manifested by
the appearance ol a primary sore,
orchancre, atthe site ofinoculation
of T. pallidum: this may be on the
penis, vulva, cervix or on extra-
genilal sites such as the anus and
mouth. There is usually an assoc-
iated regional lymph node en-
largement. Although these signs
are local, in primary syphilis dis-
semination oftreponemes through-
outthe body has already occurred.
In secondary syphilis, which de-
velops 6-8 weeks after the primary

Legionella
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abdominal viscera and central
nervous system may all occur. If
untreated, secondary syphilis
runs a fluctuating course for up to
two years. The disease then be-
comes latent and there are no
symptoms orsigns formanyyears.
In about one-third of the patients
late syphilis then appears, charac-
terised by disease of the cardio-
vascular system, the central ner
vous system or by gummatous
destruction of various organs and
tissues. During primary, second-
aryand latentsyphiiis itis possibie
for a mother to transmit the infec-
tion to the foetus in the uterus, re-
sulting in congenital syphilis.

When a person contracts syphilis,
thefirstserological testto become
reactive is the FTA-ABS test follow-
ed by the reagin tests (VDRL or
RPR tests). The TPHA becomes
positive next, and the TPI test last.

CONTINUED ON
NEXT PAGE
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Thus, the FTA-ABS and VDRL or
RPR tests are useful for the sero-
logical diagnosis of primary
syphilis, particularly if dark-field
microscopy for T. pallidum is not
practicable (Table 2). In second-
ary syphilis, all serological tests
arestrongly positive and thetitre of
antibodies in the VDRL and RPR
tests is maximal. As the disease
becomes latent this titre slowly
falls, althoughthe specific testsre-
main positive. In most patients
with untreated late syphilis, reagin
tests arereactive inlowtitre orthey
may even be negative; the TPHA
and FTA-ABS lests however, are
always posilive. In a small pro
portion of patients with late syphilis
the TPI test may give negative re-
sults

What effect does antitreponemal
treatment have on this serological
pattern? The VDRL and RPR tests
usuallybecome negative oneyear
after the effective treatment of
primary syphilis and two years
after treatment of secondary
syphilis, but the specific tests may
remain positive for many years.
The FTA-ABS (IgM) test, which is
always positive in untreated pri-
mary and secondary syphilis,
usually becomes negative within
9 months of lreatment. When

patients are treated for latent or
late syphilis, tests for cardiolipin
antibody often show a decline in
titre, but this may be slow,and in a
few patients the titre becomes
stationary and unaffected by fur-
ther treatment. The specific tests
remain positive indefinitely.

Serological Tests in Clinical
Practice

It is not possible to use a single
serological test for the diagnosis
ofsyphilisandforthefollow-upofa
patient after treatment. If a reagin
test alone is used, many patients
with latent and fate syphiis may
escape diagnosis; conversely,
patients with BFP reactions may
be wrongly suspected of having
syphilis. The bestcombinationis a
quantitated reagin test (VDRL,
RPR, or ART) and a TPHA test. An
FTA-ABS test should be available
for the diagnosis of early syphilis
and for the resolution of discor-
dant results between reagin and
TPHA tests. For the assessment of
the results of treatment, quanti
tated reagin tests are most useful;
specific tests are of little value
Theserologicalreactionstosyphi-
lis and non-venereal treponema
toses, such as yaws, are identical.
Patients who have had yaws in
childhood show positive specific
tests and reagin tests which are
weakly reactive or negative, a pic-

ture identical to that seen in
patients with latent or late syphilis,
or a previously treated infection
This means that unless there are
positive features in the history or
physical examinationitmay be im-
possible to decide whether a
patientfrom an area in which yaws
is endemic has yaws or syphilis.

It is customary to perform sero-
logicaltestsonall pregnantwomen
and this, together with treatment of
infected mothers, explains the
very low incidence of congenital
syphilis in developed countries.
The interpretation of syphilis sero
fogy during pregnancy is no more
difficultthanatanyothertime, butit
must be remembered that BFP
reactions can occur during preg-
nancy, so serological screening
must always include a specific
test

If a mother has been adequately
treated for syphilis, and has not
been reinfected since treatment,
there is no risk of congenital
syphilis in the baby. Occasions
arise when there is doubl about
the adequacy of treatment or the
possibility of reinfection when itis
important to ensure that the baby
is not infected. Serological tests
on the neonate will reflect those of
the mother because of the trans-
placenlal passage of anlibodies.
These maternal antibodies nor
mally disappear within 3 months
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I pallicium seen under dark field microscopy.

of birth. Persistently positive sero-
logy, or a rising titre in the reagin
lesls, or a positive FTA-ABS (IgM)
tesl, all suggest congenital infec-
tion. In some babies the onset of
congenital syphilis may be
delayed; therefore, it is customary
lo continue serological examina-
tion for the first 6 months of life if
there is a possibility that the
mother had untreated or in-
adequatelytreated syphilis before
the babys birth. The virtual dis-
appearance of congenital syphilis
from developed countries is one
of the major successes of modern
medicine and no relaxation of the
present screening procedure
should be contemplated.
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WILD YEASTS IN BREWERIES

CONTINUED FROM
FRONT PAGE

Once again, inhibition of Saccharo
myces includes many wild yeasls
as well as culture yeast, though by
comparison with lysine agar the
Incubation times are shorter and

mple manipulation is nm nal,
making the procedure least
worthy of a closer examination
Often, though, non-Saccharo

myces yeasls do nol cause pro-
blems within the brewery and
under these circumstances their
seleclive deteclion serves as a
measure of general brewery
hyagiene

Saccharomyces yeasts

Over the years a number of media
have been proposed for estimal-
ing wild Saccharomyces yeasts in
the presence of brewing yeasts
Kato's 8 medium employing crystal
violel as selective inhibitor was
probably one of the forerunners,
though it been reported
subsequentlytobeunreliableona
number of occasions. Schwarz
Differential Medium (SDM) 7 uses
fuchsin sulphite as inhibitor, but
again its total reliability has been
called into question. In a further
variation, Lin combined crystal
violet and fuchsin sulphite into
one medium and reported superior
resulls compared with the indivi-
dual inhibitors on their own® The
efficiencies of these various differ-
ential media have been re-
viewed?

Longley and co-workers have
taken a different approach to the
problem of detecting Saccharo
myces species by exploiting the
well known obligate requirement
of Saccharomyces cerevisiae
under anaerobic growth condi
tions for both ergosterol and an
unsaturated fatty acid. In fact,
almost all species of Saccharo-
myces have this requirement and
growadequalelyintheabsence of
oxygen on media supplemented
with ergosterol and Tween 80 (ET
80), whereas yeasts from other

has

genera only produce micro
colonies.’® Thus, media can be
made selective for Saccharomyces
species in general using ET80
and strictly anaerobic conditions.
More importantly, media can be
made selective forwild Saccharo-
myces using ET80-supplemented
crystalvioletagaror ET80-supple
mented Lin's medium."

Summary

The diversity of wild yeasts en-
countered inthe brewery and their
notinfrequentsimilaritytobrewing
strains means there is no ‘universal'
wild yeast medium that suffices in
all situations. It is now recognised
that in most situations at least two
media are required, one 1o detect
the Saccharomyces range and
one to delect the non-Saccharo-
myces range. Lysine medium is
widely used in the lalter inslance
with Lin's medium gaining favour
for detecting wild Saccharomyces
species. However, this combina-
tion of media is not ideal and the
brewery microbiologist is faced
withthe needtoadjusttechniques
tosuitlocal conditions and specific
problems. Thereiscerainlyfurther
scope for developing multi-
purpose wild yeast media for
brewery use
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