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A medium for the isolation and enumeration of Malassezia furfur is described. Incubation at 34°C yielded
geometric mean counts (in CFU per square centimeter) of 2.6 x 103 on the forehead, 8.5 x 102 on the cheek,
and 9.6 x 103 on the back. These counts compared favorably with microscopic counts and greatly exceeded
those obtained with previously described media.

Yeasts of the genus Malassezia Baillon (synonym, Pit-
yrosporum Sabouraud) constitute a major proportion of the
saprophytic microflora of normal human skin, particularly in
regions well supplied with sebaceous glands (11, 16). They
have also been associated with a number of pathological
conditions, including pityriasis versicolor (3), folliculitis (1,
21), seborrheic dermatitis and dandruff (5, 7, 15), and
fungemia and systemic infections, most notably in low-birth-
weight infants provided with high-lipid-content infusions
(12-14, 20). Most human-associated strains are members of
the lipophilic species Malassezia furfur. Malassezia pachy-
dermatis (nonlipophilic) strains have been isolated from the
integuments and diseased ears of a variety of animals (4, 8)
but are not frequently found on human skin (2, 11). Studies
of the role of M. furfur in disease have been severely
hampered by the lack of suitable culture media, particularly
for its primary isolation and enumeration from either normal
or diseased tissue. This investigation was undertaken in an
attempt to formulate such a recovery medium.
Medium development. Different solid medium formula-

tions were prepared, and their relative abilities to recover M.
furfur as CFU from skin washings were assessed. Skin
washings were obtained by swabbing the forehead with a
moistened sterile microbiological cotton swab and dispersing
yeast cells into 0.9 ml of phosphate-buffered 0.05% (vol/vol)
Triton X-100 solution (pH 7.9) by vortex mixing for 30 s.
Viable counts were determined by spreading 0.1-ml samples
of 10-fold dilutions of each sample evenly over the surface of
each medium with an L-shaped glass rod. In these initial
experiments, the plates were incubated at 37°C for 10 days.
Isolates were identified as M. furfur on the basis of colonial
and microscopic form and the inability to grow on
Sabouraud dextrose agar without lipid supplement (16, 23).
The media yielding highest viable counts were retained,
modified, and retested. In this manner, 164 formulations
were considered in 30 stages.
The formula of the final medium (arbitrarily denoted

medium A) is shown in Table 1. All components except
Tween 60, milk, and antimicrobial agents were added to
distilled water, left to stand for approximately 10 min, and
then adjusted to pH 6.2 by adding 1 M HCI dropwise. The
Tween 60 was warmed to 60 to 70°C before being added to
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the mixture, which was then heated briefly to boiling to
dissolve all components. The milk and antimicrobial solu-
tions were added after the mixture was autoclaved (20 min at
121°C) and cooled to approximately 50°C; the plates were
poured immediately. Qualitatively, many components of
previously described media were retained in this new formu-
lation, but concentrations were altered to maximize colony
counts. Alterations which produced larger colonies did not
necessarily give improved counts; for example, ox bile was
markedly stimulatory at low concentrations, but when con-
centrations were increased, counts were depressed despite
an increased colony size. A variety of more purified bile-salt
preparations such as sodium taurocholate proved less useful
in isolating M. furfur from some individuals. The incorpora-
tion of cow's milk gave better results than a variety of other
fat and oil sources (including olive oil, lard oil, lard, lanolin,
and Tween 20, 40, and 80) and produced a homogeneous
medium which required no lipid overlay. Commercially
prepared ultra-high-temperature-treated milk was used for
long-term stability. For reproducibility during the experi-
ments, small samples of milk were stored at -20°C until use.

Incubation conditions. Medium A was used to determine
the optimum incubation temperature for recovery of colo-
nies from skin washings. Washings were prepared and
processed as described above. Samples from clinically nor-
mal skin of the upper backs and foreheads of 10 human
volunteers were studied. Multiple sets of count plates were
prepared from each sample for incubation at 27, 30, 32, 34,
35, and 37°C. The plates were incubated aerobically for 14
days in covered (but not sealed) containers with moistened
absorbent paper to prevent desiccation of media.
The recovery of M. furfur at different temperatures is

shown in Fig. 1. Although optimum temperatures varied
according to site (counts obtained from the forehead samples
were markedly more sensitive to deviations in temperature
than were counts from the back samples), 34°C yielded high
recovery rates at both sites and so was used as the incuba-
tion temperature for the remainder of the study. This finding
is in contrast with standard descriptions of growth temper-
ature optima in the range of 35 to 37°C (16, 23). However, a
low optimum temperature is consistent with conditions
which M. furfur is likely to encounter on human skin (9, 11)
and may be an important factor in limiting more deep-seated
infections.

Plates examined by eye after 5, 7, 10, 14, and 20 days of
incubation demonstrated that colony counts increased up to
14 days but not beyond this period (even on plates incubated
at 27 or 30°C).
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TABLE 1. Formulas of media compared in this study

Amt added per liter of medium:
Component

A F V

Bacteriological peptoneb 10 g 10 g
Mycological peptoneb 6 g
Glucosec 5 g 40 g
Malt extractb 36 g
Yeast extractb 0.1 g 0.1 g
Ox bile, desiccatedb 4 g 20 g
Glycerolc 1 ml 2 ml
Glycerol monostearated 0.5 g 2.5 g
Tween 40C 10 ml
Tween 60C 0.5 ml
Tween 80' 2 ml
Oleic acid (92%)d 2 ml
Olive oilc 20 ml
Whole-fat cow's milk 10 ml
Agar no. lb 12 g 12 g 10 g

a Chloramphenicol (50 ,ug/ml) and cycloheximide (200 ,ug/ml) were added to
all media after autoclaving. The pHs of media A, F, and V before autoclaving
were 6.2, 6.0, and 6.2, respectively.

b Oxoid Ltd., Basingstoke, United Kingdom.
c Sigma Chemical Co. Ltd., Poole, United Kingdom.
d BDH, Poole, United Kingdom.
e Average fat content, 3.7% (wt/vol); homogenized, ultra-high-temperature

treated (140°C for 3 s); Associated Daines, Leeds, United Kingdom.

Comparative study. The ability of the developed medium
A to recover M. furfur from clinically normal skin was
compared with that of previously described formulations.
Samples were obtained from the foreheads, cheeks, and
upper backs (midline interscapular) of 20 healthy volunteer
laboratory workers (10 male, 10 female; age range, 21 to 32
years) by the scrub-wash method of Williamson and Kligman
(22). A stainless steel ring (5-cm2 internal area) was held
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FIG. 1. Effect of incubation temperature on recovery of M.

furfur. Geometric mean counts (CFU per sample + 1) were obtained
from swabs of back (interscapular) and forehead skin. Vertical bars
represent 95% confidence limits; n = 10 at each site.
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FIG. 2. Geometric mean M. furfur colony counts and numbers ol
positive cultures (n) obtained from scrub-wash samples (see text)
from three body sites of 20 individuals by using various recovery
media. Zero values were excluded from mean calculations. Vertical
bars represent 95% confidence limits.

firmly against an area of skin. Two successive 1-min wash-
ings of the area enclosed were made with 1-ml volumes of
phosphate-buffered 0.1% (vol/vol) Triton X-100 solution (pH
7.9). During each wash, the skin was agitated with the flat
end of a Teflon rod. Viable counts were made as described
above with medium A, the olive-oil-containing medium F of
Faergemann and Fredriksson (6), and the ox-bile-containing
medium (V) of van Abbe (19) as modified by G. Midgley
(personal communication). The formulas of these media are
compared in Table 1. The media of Ushijima et al. (18) were
excluded after preliminary studies demonstrated only sparse
growth on these plates. Plates were incubated at 34°C for 14
days.

Microscopic counts of each sample were also performed.
Three 0.1-ml samples were dried onto a 12-mm-diameter
well of a multispot microscope slide (C. A. Hendley, Essex,
United Kingdom). Films were heat fixed and Gram stained,
and 40 3 x 10-4 cm2 fields were counted. Yeast cells were
counted individually; clumps were only rarely observed and,
when observed, consisted of only 2 to 3 cells. Hyphae were
not observed.

All statistical comparisons were made by the Wilcoxon
matched-pairs signed-rank test (17).

Results of the comparative study are shown in Fig. 2. At
each site, medium A yielded counts significantly higher than
either media F and V (all P < 0.0002) or microscopic counts
(P < 0.03). Medium F gave higher counts than medium V
(P < 0.0001), but comparisons between counts on these
media and microscopic counts varied greatly according to
site. Medium F yielded significantly lower counts than did
microscopic methods on samples from the forehead (P =
0.002) but higher counts on samples from the back (P =
0.02), with intermediate results on samples from the cheek.
A similar trend was noted with medium V but not with
medium A. The observation of viable counts which were
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higher than microscopic counts may be due to the occlusion
of some yeast cells by skin squames and other debris in
samples and the failure to identify visible yeast cells as such
if they did not conform to the expected form (particularly if
they were not budding).
Most strains isolated on medium A had the microscopic

form associated with isolates traditionally identified as
"Pityrosporum orbiculare." However, strains of "P. ovale"
and "P. pachydermatis" authenticated by the National
Collection of Pathogenic Fungi, London, United Kingdom
(NCPF 3380 and NCPF 3381, respectively), also grew well
when subcultured onto this medium.
A variety of colony types were noted on medium A. The

relative abundances of different colony forms appeared to
vary according to the body site sampled. Comprehensive
taxonomic investigations would be useful in determining
whether the strain variations noted in this and previous
studies (10) result from stable, taxonomically significant
genotypic heterogeneity or from less stable phenotypic ad-
aptations to different environments. This information would
be of great interest in the elucidation of the pathogenicity
and epidemiology of infections with M. furfur, as well as its
normal ecology. It is hoped that the availability of improved
culturing methods will facilitate such studies and promote
investigations into the distribution and activities of M. furfur
in healthy and diseased tissue.
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