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ABSTRACT : Rhodosporidium fluviale 201-C-1 and Kluyveromyces thermotolerans 150-JE-2(1) were isolated from wild flowers in
Geumsan-gun, Chungcheongnam-do and Wando-gun, Jeollanam-do, respectively. Rhodosporidium paludigenum 86-)-1 and
Candida sp. 80-J-3 were also isolated from flowers in Jeju island, Korea. Characteristics for these yeasts were not reported before.
Therefore, morphological and physiological characteristics for these yeasts were investigated in this study. R. fluviale 201-C-1 was
halophilic asporogenous yeast and formed pseudomycelium. It also grew at 30°C and pH 4.0-6.0. K. thermotolerans 150-JE-2(1)
was sugar-tolerant and halotolerant asporogenous yeast. It formed pseudomycelium and showed positive urease activity. Candida
sp. 80-J-3 and R. paludigenum 86-)-1 were asporogenous yeasts, and grew well in yeast extract-peptone dextrose(YPD) medium,
potato-dextrose medium as well as vitamin-free medium and YPD medium containing 5% NaCl.

KEYWORDS : Candida sp. 80-J-3, Kluyveromyces thermotolerans, New records yeasts, Rhodosporidium fluviale, Rhodosporidium

paludegenum, Wild flowers
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o] FA A= Ao AAEA] ekt H2 B4k
Y Aerbdde] Adoz S =, 8,
Aol sl Sl oPYSFERRE ARES
Tl o] &< T (Min et al., 2012; Kang et
; Min et al., 20137 54 $2] S V715 &%
Autslod o]52] 5448 Xl (Hyun et al, 2013a) 5f
7371=8} AFE SA9 opslEdl ARES #
gt & 3554 Xanthin AF}EA ASiE4 A4k
25199 (Hyun ef al., 2013b).

Aol S ST A S 3 AT
A MAshs opsEE R E Y3 AR dFE T AE
7HA] mjel] Ba1E) 2] e52 Rhodosporidium fluviale 201-
C-13} Rhodosporidium paludigenum 86-J-1, Candida sp.
80-J-33} Kluyveromyces thermotolerans 150-JE-2(1) 55
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2 242} ustel (Table 1) o1 52) Festal 2 ujeF, el
B

T FAakr A e Aol 2012'd RS £
EHHEERE AE (Min et al,, 2012)9} 2o] EREVES
Aeirog Hyldlk & 265 rDNAS D1/D2 H9 &&
ITS1/5.8S rDNA/ITS2 7919 Q7MY 454 vlaEs
o] g5l T4 FES O E (Min et al,, 2013a) RISS
9} PubMed % viAIcHSl L TA 1 59 w8t I =i A
EE55 o83t mufjol] o}A71A] BalwR] 2 dras
st g U] v7)5 aREE Sgeqlh.

AARE w72 gREd tisle] 338H3n]7 (DM IRE2,
LEICA, Germany)¥} 1.2} o] (Kang et al, 2012; Lee et
al, 1996)2] Yut &3} gwo] B, 54 Ay 5

2 OIS BPs0 SN

= FARE W] WA 2] 2 (Patrinia villosa)
Zol|A &2, 538 Rhodosporidium fluviale 201-C-1-2
FEAF ARE 20% NaClS 3H-3F YPDHIA] oA A58}
= WEAS HH oM, urease BHAS 2ra1 AATH(Table 2,
Fig. 1). =3+ W'd &5t tite] ¥5=2] (Hemerocallis fulva)
ZollA 2|8t Kluyveromyces thermotolerans 150-JE-2(1)
E A FAEKE T EEE 50% EEFT 59%
NaClS 717} 853t YPDH| A A] ASo] s YA,

Table 1. Newly reporting yeasts from wild flowers of Geumsan-gun, Wando-gun and Jeju island, Korea

Collected site Putative species Isolated No. Related Genbank Tdentity (%) Amphﬁed
sequence regions

Geumsan-gun, Rhodosporidium fluviale 201-C-1 F515184.1 S98/607 (95) 265 rDNA
Chungcheongnam-do
Wando-gun, Kluyveromyces thermotolerans 150-JE-2(1) DOE55683.1 568/572 (99) 265 EDNA
Jeollanam-do
Songak Mt. Candida sp. 80-J-3 DQ655679.1 588/592 (99) 26S rDNA
Jeju Island Rhodosporidium paludigenum 86-J-1 HQ670676.1 605/607 (99) 265 rDNA

*Newly reporting yeasts in this study were screened among the seventy one yeast strains isolated in Geumsan-gun and Wando-gun,
Korea by Min et al. (2013b) and also thirty two yeast strains isolated in Jeju island by Hyun et al. (2013b).

Table 2. Morphological and cultural characteristics of the newly reporting yeasts, Rhodosporidium fluviale, Kluyveromyces

thermotolerans, Candida sp. and Rhodosporidium paludigenum

Rhodosporidium
fluviale 201-C-1

Kluyveromyces thermo-
tolerans 150-JE-2(1)

Rhodosporidium

Candida sp. 80-]-3 paludigenum 86-J-1

Morphological characteristics

Shape o} 0 0 B
Vegetalle reproduction B’ B B B
Size (um) (4.0-6.0) x (6.0-8.5) (4.0-5.5) x (5.0-5.5)  (10.3-10.9) x (12.1-12.7) (13.5-14.1) x (22.1-22.7)
Ascospore - - - _
Pseudomycelium formed formed formed -
Cultural and physiological characteristics
Growth on YM =+ +++ +++ -+
Growth on YPD ++ + +++ +H+
Growth on PD ++ ++ A+ ++
Color on YPD pY c w* C
Growth on Vitamin-free medium + + ++ T+
Growth in 50% Glucose-YPD - ++ + +
Growth in 5%NaCl-YPD + +t +++ ++
Growth in 20%NaCl-YPD + - - _
Growth in temp./pH range 30°C / pH 4-6 30°C / pH 4-6 25-30°C / pH 4-7 25-30°C / pH 7-8
Urease activity + + - +

0, Oval; E, Ellipsoidal; * B, Budding; * P, Pink; ” C, Cream; ® W, White; ” +, growth; ++~+++, moderate~well growth; —, no growth.
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A - B

Fig. 1. Microscopic features of unrecorded yeasts, Rhodospori-
dium fluviale 201-C-1(A), Kluyveromyces thermotolerans 150-
JE-2(1)(B), Candida sp. 80-J-3(C) and Rhodosporidium palu-
digenum 86-J-1(D). Scale bar is 5 pm.

SHA, AT FoRit 71652] ARG (Setcreasea pur-
purea Boom) EOZRE] F2|¥ Candida sp. 80-]-33} &
84 (Impatiens textori Miquel) 22 Z ¥ 2% Rhodos-
poridium paludigenum 86-J-1 T A RS2 B5F Zold]| 9
NS ok, FEA AREREXN A7 79 B
ol ok, TSk F 5= B Yeast extract-peptone-dextrose
2]} Potato-dextrose WA 12|l vitamin-free HIA| 4]
2 53Tt 53] o5& 5% NaCle FHrh YPD HiA]
oA Z A53h=, G aRE0|ATt. B3t Candida sp.
80-J-32 2TAE B3I pH 4.0~7.0914 A5319S
™ urease &2 373010tk 12U Rodosporidium palu-
digenum-> | THARS BA33HA %Al pH 7.0~8.00014 2
AFEFA T urease B3-S WS VFERAIT

olE =l v715 AREel 3 =] 2 AF=Z Rho-
dosporidium fluviale 201-C-1°l] &gt A= A AA|EH]|
29%3l Ponsones (2011)< Kluyveromyces thermotolerans
7} Aspergillus carbonarius®} Aspergillus niger?] 2452 <
AIRXFIE Mycotoxin®] ¥E<! ochratoxin AS] F24&
AStHeS BESIHIL, Christen?} Sauer(2011)2 Kluy-
veromyces thermotolerans®] 71/ X=Flrlol] HFAH
gt A5 Arlste] Bttt

HESH Nguyen's (2007)°] A0 2 1 Wizl 3o
ZXE Candida sp. 80-J-32 i8], 435I <5 FH14,
A8 A 5A3& B1SHAL, Rodosporidium paludigenumol]
W& AFE ol50] F2E A T g 5 AgAl o

gt §-8/d0] A+, HAE QLS Wo|th(Wang et al., 2011;
Wang et al., 2010).
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poridium paludigenum®} Candida sp. 80-J-35%] =1 v
71% ARSS e, Adsle] ojge] nAlEsty SA4s
S AT Rhodosporidium fluviale 201-C-1-2 W94
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AT}, Kluyveromyces thermotolerans 150-JE-2(1)= WS
Axt WAAZS 71 BEAEREXM 30°C, pH 4.0~6.0914]
2 5319, Candida sp. 80-J-32F Rhodosporidium palu-
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20|23 YPD HI|A], Vitamin-free B 2|9} 5% NaClS 3+
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paludigenum 86-J-1 T~ urease /30| Y/Jo|HA pH
7.0~8.0914 2 5330t
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