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Microbiological Characteristics and Physiological
Functionality of Unrecorded Yeasts from Mountains Soils
in Daejeon Metropolitan City and Chungcheongnam-do,
Korea
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ABSTRACT : Twelve unrecorded yeasts, Pseudozyma prolifica HL9-1, Trichosporon coremiiforme NS19-2, Candida cretensis SA4-1,
Cryptococcus diffluens T)4-3, Cryptococcus pinus YB17-2, Candida vartiovaarae DD2-5, Pichia galeiformis DM3-5, Candida
pseudolambica JW2-3, Trichosporon xylopini NS5-1, Trichosporon moniliiforme NS5-7, Tetrapisispora iriomotensis NS14-2, and
Tetrapisispora nanseiensis SA17-1, were screened among 97 yeasts from soils of Chungcheongnam-do and Daejeon metropolitan
city, Korea. These yeasts were oval or ellipsoidal and had a budding system for vegetative reproduction. They grew well in yeast
extract-peptone-dextrose (YPD) medium and, in particular, Tetrapisispora iriomotensis NS14-2 and Candida cretensis SA4-1 grew
well in 10% NaCl-containing YPD broth. Nine strains, including Trichosporon coremiiforme NS19-2, assimilated xylose and four
yeast strains, such as Candida vartiovaarae DD2-5, also assimilated lactose. Physiological functionalities of cell-free extracts and
supernatants from two halophilic unrecorded yeasts, Candida cretensis SA4-1 and Tetrapisispora iriomotensis NS14-2, were
investigated. Cell-free extracts from Candida cretensis SA4-1 and Tetrapisispora iriomotensis NS14-2 exhibited 71.3% and 68.4%
antihypertensive angiotensin I-converting enzyme inhibitory activity.
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Fig. 1. Phylogenetic tree of twelve unrecorded yeasts isolated from mountain soils of Chungcheongnam-do, Korea based on the
nucleotide sequences of large subunit 26S ribosomal DNA. The tree was generated by the neighbor-joining method, using MEGA?.
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Table 1. Microbiological characteristics of five ascosporogenus unrecorded yeasts from soils of Chungcheongnam-do, Korea

Candida Pichia Candida  Trichosporon Trichosporon Tetrapisispora Tetrapisispora
vartiovaarae galeiformis pseudolambica  xylopini  moniliiforme iriomotensis ~ nanseiensis
DD 2-5 DM 3-5 JW 2-3 NS 5-1 NS 5-7 NS 14-2 SA 17-1
Morphological characteristics
Shape (0] (0] G E (0] (0] E
Vegetative reproduction B B B B B B B
size (1m) 1.1x13 0.7 x0.8 0.7 x 0.7 0.5 x0.1 1.1x13 1.1 x0.8 0.5 x 1.1
Ascospore - - - - - - -
Pseudomycelium - - - + - - -
Cultural characteristics
Growth on YM/PD media +++/++ +/++ +4++/++ +/- ++/- ++/++ ++/+
Growth/color on YPD medium +++/C +++/C +++/C +++/Y +++/W +++/C +++/C
Growth on Vitamin-free medium - - - - - - ++
Growth on 50% glucose i i i ) i i i
-YPD medium
Growth on 5%/10%/20% /-1 -1 -1 -1 J-1- /- -1

NaCl-YPD medium
25~30°C 25~37°C 25~30°C 20~30°C 25~30°C 20~30°C 25~37°C

Growth on temp/pH range [pH7~8 [/pH4~7  /pH7~8  JpH7~10  /pH7~8  /pH4~8  /pH 4~8

Assimilation/fermentation on carbon sources

L-arabinose - - - + + R R
Xylose +/- -/- -/- +/- +/- +/- +/+
D-Glucose +/+ +/- +/- +/- +/- +/+ +/-
D-Galactose -/- -/- -/- +/- +/- -/- +/+
D-Cellobiose +/- -/- -/- +/- -/- +/- -/-
D-Lactose +/- -/- -/- +/- +/- +/- -/-
D-Maltose ++ -/- +/- +/- -/- +/+ -/-
D-Saccharose (sucrose) +/- -/- +/- +/- -/- +/- -/-
D-Trehalose - - + + - - -
D-Melezitose - - + + - _ -
D-Raffinose -/- -/- -/- +/- -/- -/- -/-
Adonitol - - - + - R -
Xylitol - - - + - - -
Inositol - - - + - - -
D-Sorbitol - - - + - R .
Glycerol +/- -/- -/- -/- -/- +/- -/-
Calcium 2-keto-gluconate - - - - + - -

Methyl-aD-Glucopyranoside - - - - - - -

N-Acetyl-Glucosamine - - + + + R -

O, oval; G, globose; E, ellipsoidal; B, budding; C, cream; Y, yellow; W, white; YM, yeast extract-malt extract; PD, potato-dextrose; YPD,
yeast extract peptone dextrose.

HO]‘V}C’# Z4zye] v d sy FAEFEEES AX 1429 PV 5948 AREY wi¢F el st
F ol5e] 0 AL/ I53S Zact B0 10% PJRE B ole)e] el Es s 9l
Candida cretensis SA4-13} Tetrapisispara iriomotensis NS 01} o|59] FA|EZ 25529 P x| EIL]
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Table 2. Microbiological characteristics of seven asporogenous unrecorded yeasts form soils of Chungcheongnam-do, Korea

Pseudozyma Trichosporon Candida Cryptococcus ~ Cryptococcus
prolifica coremiiforme cretensis diffluens pinus
HL 9-1 NS 19-2 SA 4-1 TJ 4-3 YB 17-2
Morphological characteristics
Shape E o (¢} (¢} (@)
Vegetative reproduction B B B B B
size (um) 0.4 x0.9 1.7 x 1.1 0.5% 0.8 0.5%0.8 12x1.3
Ascospore + + + + +
Pseudomycelium + + + - +
Cultural characteristics
Growth on YM/PD media ++/+ +++/++ +++/- A+ +/-
Growth/color on YPD medium +++/C ++/W +++/C ++/P +++/C
Growth on Vitamin-free medium - ++ - : _
Growth on 50% glucose-YPD medium - - - - -
Growth on 5%/10%/20% NaCl-YPD medium -/-/- +/-/- ++/+/- -/-/- -/-1-
Growth on temp/pH range 25~30°C 20~30°C 25~30°C 20~30°C 25~30°C
/pH 7~8 /pH 7~8 /pH 7~8 /pH 4~8 /pH 4~8
Assimilation/fermentation on carbon sources
L-arabinose - - - + .
Xylose -1~ +- +- +- +-
D-Glucose +/- +/- +/- +/- +/+
D-Galactose -/- -/- +/- -/- -/-
D-Cellobiose -/- -/- +/- -/- -/-
D-Lactose -/- -/- -/- -/- -/-
D-Maltose +/- +/- +/- +/- -/+
D-Saccharose (sucrose) +/- - +/- +/- +/-
D-Trehalose + - + - _
D-Melezitose + - - + +
D-Raffinose -/- -/- -/- -/- -/-
Adonitol - - + R -
Xylitol - - + - .
Inositol - - - - _
D-Sorbitol - - + - +
Glycerol +/- -/- +/- -/- +/-
Calcium 2-keto-gluconate + - + + -
Methyl-aD-Glucopyranoside - - - - _
N-Acetyl-Glucosamine + + + _ _

E, ellipsoidal; O, oval; B, budding; C, cream; Y, yellow; W, white; YM, yeast extract-malt extract; PD, potato-dextrose; YPD, yeast extract

peptone dextrose.

A a A AT 47} 71.3%9F 68.4%= TS =Sk
(Table 3). o] A= G FHANX E2gt Saccharomyces
cerevisiae Y183-3 H%F F5E2] QX QL] A g A A
3243 (71.8%) [32] HIS=EIA 0 B2} 50| SA= oA
slol| A E2]8F Cryptococcus uzbekistanensis YJ10-42] -4

EFEE(29.5%) [33]9] A AF= opyslol A Eelgh
Cryptococcus tephrensis SY26-1 (27. 3%)9} Kazachstania ser-
vazzii SY14-3 (42.8%) 52| QMR QR AL A|3)LA]
4T} e Tl AE FRON Belg Pme
B4 Saccharomyces cerevisiae®] F-HEZFZE2] A QHl
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Table 3. Physiological functionalities of two unrecorded yeasts
ACE inhibitory 1"OMuCOsidase  xidant  SOD-like  XOD Inhibitory ~ Yrosinase
activity (%) inhibitory —_ ivity %) activity (%) activity (%) Inhibitory
activity (%) activity (%)
Tetrapisispara
iriomotensis 68.4(%+ 0.1) n.d n.d n.d 9.9(+ 0.3) 23.1(% 0.5)
Cell-free NS14-2
extract Candida
cretensis 71.3(+ 0.4) nd 6.3(+0.1) n.d 10.2(% 0.4) nd
SA4-1
Tetrapisispara
iriomotensis nd nd 7.2(+ 0.5) n.d nd nd
NS14-2
Supernatant
Candida
cretensis n.d n.d 8.1(x 0.2) n.d n.d n.d
SA4-1

ACE, angiotensin I-converting enzyme; SOD, superoxide dismutase; XOD, xanthine oxidase; n.d, not detected or < 5%.

) [1BThE O E9ic) meh
——o] /%]/\-]o ) /*B'L 61"763
ga317]) 93 =71 A
77} ek,

SHA, Tetrapisispora iriomotensis NS14-29] F-A| X3-S5

o] 23.1%2] tyrosinase A3&-S HH-S B oJele] Al
715wl EAT o] gAY 10% PIRe= w9
u-ohq_

A o
b | AL
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Candida cretensis SA4-1, Cryptococcus diffluens TJ4-3,
Cryptococcus pinus YB17-2 59 FEAERS} Candida
vartiovaarae DD2-5, Pichia galeiformis DM3-5, Candida
pseudolambica JW2-3, Trichosporon xylopini NS5-1, Trich-
osporon moniliiforme NS5-7, Tetrapisispora iriomotensis NS
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F 25 78 -EAR0IT Foho 2 JEAsgion
yeast extract peptone dextrose (YPD) HlX|ol|A] 2+ AY-5-5}
Att. E3] Candida cretensis SA4-13} Tetrapisispara irio-
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