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Three Species of Yeasts New to Taiwan
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ABSTRACT: Cryptococcus flavus (Saito) Phaff & Fell, Cr. magnus (Lodder & Kreger-van Rij)
Baptist & Kurtzman, and Candida azyma (van der Walt, E. Johannsen & Yarrow) Yarrow & Meyer
are on the phylloplane and collected from the mountain sitesin Taiwan. They all are new records from
Taiwan. Morphological and physiological characteristics of these species are described and illustrated.
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INTRODUCTION

The genus Cryptococcus Vuillemin was established by Kitzing in 1833 (Kreger-van Rij,
1984). There were 34 species under this genus that belonged to anamorphic basidiomycetous
yeasts and was assigned to Cryptococcaceae (Fell and Statezell-Tallman, 2000). The genus
Candida Berkhout was established by Berkhout in 1923 (Kreger-van Rij, 1984). There were
163 species under this genus that belonged to anamorphic ascomycetous yeasts was and
assigned to Candidaceae (Meyer, Payne and Y arrow, 2000). According to the publication by
Council of Agriculture (Wang et al., 1999) and Food Industry Research and Development
Institute (Liao et al., 2000), five Cryptococcus spp. and 27 Candida spp. have been recorded
in Taiwan.

During our studies of yeasts, Cryptococcus flavus (Saito) Phaff & Fell, Cr. magnus
(Lodder & Kreger-van Rij) Baptist & Kurtzman and Candida azyma (van der Walt, E.
Johannsen & Yarrow) Yarrow & Meyer were on the phylloplane and collected from the
mountain sites in Taiwan. They all are recorded for the first time in Taiwan. Morphological
and physiological characteristics of these three species were described and illustrated. The
cultures of these fungi were preserved in Microbiology Department, Soochow University,
Taipei, Taiwan, R. O. C.

MATERIALSAND METHODS

Three typies of plant species, i.e. dominant species, endemic species and indigenous
species were selected. Three trees of each plant species were selected and three leaves per
plant were taken aseptically at room temperature. Y easts were isolated by sealing leaf in a
sterile plastic bag with 30-40 ml of sterile distilled water per 100 cn¥ of leaf, shaked for 30
min, aliquots of 0.1 ml were spread on plates containing acidified YM agar (yeast extract
0.3%, malt extract 0.3%, peptone 0.5%, glucose 1%, and agar 2%, adjusted to pH3.7 by
adding 0.7% of 1M HCI), and incubated at 26 C as described in the literature (Rosa et al.,
1995) with modification.
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Fig. 1. Cryptococcus flavus 42A-7. (A) Colony morphology, 7 days at 26'C in YM agar. Bar = 1 mm. (B)
Vegetative cells after 3 days at 26 C in YM agar. Bar = 5 um. A, DM (Nikon SMZ-10A), B, Ph2 (Nikon
ECLIPSE E800).

Single colony for each yeast was selected and grown on another YM agar plate and
incubated at 26 C. Yeast morphological characteristics were examined by compound light
microscope. When pseudomycelium formation was observed in Dalmau plates, a sterile cover
dlip was then placed over the center of the streak and another over one of the point inoculation.
The cultures were then incubated for 7 days a room temperature and examined
microscopically for the formation of filaments along the edges of the streak, both under and
around the cover dlip (Yarrow, 2000).

Physiological tests were performed by Biolog yeast identification system (Biolog's
MicroLog™ 3.0, Biolog, USA) and BCCM ™/Allev 2.00 yeast identification system (Robert et
al., 1997). The results were confirmed to species level according to the original description
and keys of Fell and Statezell-Tallman (2000).

TAXONOMY
Cryptococcus flavus (Saito) Phaff & Fell, The Y east, 1088-1145, 1970.

Growth on YM agar: After 7 days at 26 C, colonies were brownish-yellow, semiglossy
and nearly smooth, with a butyrous texture and entire margine (Fig. 1A). A thin ring and a
little sediment began to form. After one month a ring and a sediment were present. After 3
days at 26 C, the cells were spherical, ovoid or elipsoid, single, 3.0-4.0 x 3.0-6.0 um (Fig.
1B).

Damau plate culture on Corn Meal Agar: No pseudomycelium and true mycelium were
present.

Physiology: Table 1.
Habitat: On leaves (Ageratum honstonianum Mill.)

Specimen studied: Taiwan, ILAN: Fu-Shan research station. Oct 19, 2001. Isolation number F42A-7.

Comments: We found that the reaction of L-sorbose was weak rather than negative and
the reaction of inulin was negative rather than weak as reported in the original description
(Fell and Statezell-Tallman, 2000).
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Table 1. Physiological characteristics of Cryptococcus flavus, Cr. magnus and Candida azyma isolated from
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Taiwan.
Species 1 2 3 Species 1 2 3
Oxidation test Gentiobiose + + -
Acetic acid / / / Maltose / + +
Formic acid - / - Maltotriose / + -
Propionic acid / / - D-melezitose / + +
Succinic acid + + / D-melibiose / / -
Methyl succinate - - Palatinose + + +
L-aspartic acid + + - D-raffinose + + -
L-glutamic acid / + / Stachyose + + -
L-proline / / / Sucrose + + +
D-gluconic acid + + + D-trehalose + + +
Dextrin / + / Turanose + + +
Inulin - - - N-acetyl-D-glucosamine / + -
Cellobiose + + - D-glucosamine / + -
Gentiobiose + + - a-D-glucose + + +
Maltose + + + D-galactose + / +
Maltotriose + + - D- psicose / / +
D-melezitose + + + L- rhamnose / / -
D-melibiose / / - L-sorbose / / +
Palatinose + + + o-methyl-D-glucoside / / +
D-raffinose / + - B-methyl-D-glucosidase + + -
Stachyose + + - Amygdalin / - +
Sucrose + + + Arbutin / + -
D-trehalose + + + Sdlicin / + -
Turanose + + + Maltitol + + +
N-acetyl-D-glucosamine / + - D- mannitol / + +
a-D-glucose + + + D- sorbitol / + +
D-galactose + + + Adonitol / / +
D-psicose + + D-arabitol / / /
L-sorbose - / + Xylitol + / +
Salicin / + - i-erythritol + - -
D-mannitol / + + Glycerol - / +
D-sorbitol / + + Tween 80 / / /
D-arabitol - / + L-arabinose + + /
Xylitol / / + D- arabinose / / /
Glycerol - / + D-ribose + + -
Tween 80 - - + D-xylose + +
Assimilation test Methyl succinate+D-xylose / / +
Fumaric acid + / + N-acetyl-L-glutamic / + /
D-xylose
L-malic acid + + + Quinic acid+D-xylose / + +
Methyl succinate - - / D-glucuronic acid+D-xylose + + +
Bromo succinic acid / + / Dextrin+ D-xylose + + +
L-glutamic acid / / / a-D-lactoset+D-xylose + + /
y-amino butyric acid / / + D-melibiose+D-xylose + + +
o-keto-glutanic acid / / + D-glactose+D-xylose + + +
2-keto-D-guconic acid / + + m-inositol+ D-xylose + + +
D-gluconic acid / + / 1,2-propanediol+ D-xylose / + +
Dextrin / + / acetoin+ D-xylose / + +
Inulin - /
Cellobiose + + - Growth at 37 - -

Species: 1. Cryptococcus flavus. 2. Cryptococcus magnus. 3. Candida azyma. Based on Biolog YT MicroPlate
instructions, al reactions optically resembling the negative control wells are scored as "negative" (-) and all
wells with a noticeable increase in absorbance at 590 nm are scored as "positive" (+). Well with an extremely
slight increase in absorbance at 590 nm are scored as "borderline” (/).
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Fig. 2. Cryptococcus magnus HG1-1. (A). Colony morphology, 7 days at 26°C in YM agar. Bar = 1 mm.
(B). Vegetative cells after 3 days at 26'C in YM agar. Bar = 5 um. A, DM (Nikon SMZ-10A), B, Ph2 (Nikon
ECLIPSE E800).

Cryptococcus magnus (Lodder & Kreger-van Rij) Baptist & Kurtzman, Mycologia 68:
1195-1203, 1976.

Growth on YM agar: After 7 days at 26 C, colonies were cream-colored, the surface was
highly glossy, smooth and the texture slimy. The margin was entire. (Fig. 2A). A thin ring and
a little sediment began to form. After one month a moderate ring and a little sediment were
present. After 3 days at 26 C, the cells were ovoid, single or in pairs, 4.0-5.0 x 7.0-9.0 um
(Fig. 2B).

Damau plate culture on Corn Meal Agar: No pseudomycelium and true mycelium were
present.

Physiology: Table 1.
Habitat: On leaves (Hibiscus rosa-sinensis)

Specimen studied: Taiwan, TAICHUNG: Dadu-shan, Tunghai University. Feb 6, 2001. Isolation number
HG1-1.

Comments: We found that the reactions of D-glucosamine and N-acetyl-D-glucosamine
were positive rather than negative, the reactions of inulin and melibiose were weak rather than
negative as reported in the original description (Fell and Statezell-Tallman, 2000).

Candida azyma (van der Walt, E. Johannsen & Yarrow) Yarrow & Meyer, Int. J. Syst.
Bacteriol. 28: 611-615, 1978.

Growth on YM agar: After 7 days at 26 C, colonies were white, smooth and semiglossy.
The margin was entire (Fig. 3A). After 3 days at 26 C, the cells were ovoid to long ovoid,
singleor in pairs, 2.0-3.0 x 3.0-6.0 um (Fig. 3B).

Damau plate culture on Corn Meal Agar: No pseudomycelium and true mycelium were
present.

Physiology: Table 1.
Habitat: On |leaves (Cycbalannopsis championii)

Specimen studied: Taiwan, PINDUNG: Nanjen-shan Long-Term Ecological Research Network site. July 29,
2001. Isolation number ToF1-1.

Comments: Results from our study were in good agreement with the data as reported in
the original description (Meyer, Payne and Y arrow, 2000).
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Fig. 3. Candida azyma ToF1-1. (A) Colony morphology, 7 days at 26 C in YM agar. Bar = 1 mm. (B)
Vegetative cells after 3 days at 26°C in YM agar. Bar = 5 um. A, DM (Nikon SMZ-10A), B, Ph2 (Nikon
ECLIPSE E800).
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(Cryptococcus Vuillemin)
Cryptococcus flavus (Saito) Phaff & Fell ~ Cr. Magnus (Lodder & Kreger-van Rij)
Baptist & Kurtzman (Candida Berkhout) Candida azyma (van der
Walt, E. Johannsen & Yarrow) Yarrow & Meyer

Cryptococcusflavus Cr. magnus Candida azyma
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