(o] ¢

=

Ot

[ -

ol X|

23

The Korean Journal of Mycology itk

S2|Ltat siot THXI T YU LHEXI o) OpYSHE = RE
22|35 I 07|15 a2EC 54

BME]' - Ofky’ - 2B - OfFR

‘At Bfo] Qo) Y ST, T S5 YES T, T HYEEH

New Records of Yeasts from Wild Flowers in Coast Near
Areas and Inland Areas, Korea

Se-Hee Hyun', Hyang Burm Lee’, Chang-Mu Kim® and Jong-Soo Lee'*

'Department of Biomedicinal Science and Biotechnology, Paichai University, Daejeon 302-735, Korea
*Divison of Applied Bioscience & Biotechnology, Chonnam National University, Gwangju 500-757, Korea
*National Institute of Biological Resources, Korea(Environmental Research Complex), Incheon 404-708, Korea

ABSTRACT : Fourteen new records of yeasts were screened from one hundred thirty-three yeasts strains which were isolated from
wild flowers in east, west and south coast near areas and inland areas, Korea. Candida silvae, Cryptococcus terrestris and Auriculibuller
fuscus were newly isolated from wild flowers collected at Donghae and Andong, respectively. Candida quercitrusa, Hanseniaspora opuntiae,
Sporobolomyces carnicolor, Candida saopaulonensis and Sporobolomyces phaffii were newly isolated from wild flowers in Geumsan-gun and
Taean-gun in Chungcheongnam-do, respectively. Candida oleophila and Jaminaea angkoriensis were newly identified from flowers in Yesan-
gun and Hannaella zeae was also newly identified from flowers of Daecheon. Hanseniaspora vineae and two other yeast strains
including Pseudozyma hubeiensis were newly isolated and identified from flowers collected at Gwangju and Wando-gun,
respectively. Morphological and physiological characteristics of their new recorded yeasts were investigated.
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7} 52 vt AE 2EAEY W, 75 52
YEEHE 380FY ARES W, G °lE T
Fr-ga|dAdo] <=3 Saccharomyces cerecisiae Y99-72
Atste] AR AR TS HZH S (Jang et
al., 2011), PN AXA| LRIAAZ G A AAIE 73
SHAl AAFs= Saccharomyces serevisiae Y183-3-S & 4l
whste] ACEASIEZ Ak 58 Bardhit itk (Kang
et al, 2011). T 735 =5 AEALAY FF50= O
A G735k F ok TR AM2lsiar Qe okisE
ZRY aRES 7, 3481 o592 td Min et
al., 20122)%} Kuraishia copsulates EFsh= 452 =U]
W)% REES Wusel of5e] 54 Husst
(Kang et al., 2012). B3, T o] AlSAE, S 849 2
At Aot 5 g Wkt 5o AReRR|tof|x] 2488}
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5.85 rDNA/ITS2 $-9]9] 9471 54 vlue o83}
o] ST (Min et al,, 2013a). 919 2], 4 =2
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7S] RS (Min et al., 2013b) thste] I Bl
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Table 13} 20] 53X oPYSIENX Candida silvae, Crytoc-
occus terrestris (2, LA ORBSINME Auriculibuller fuscus
(1F), 32 A8lIte] BiRMAOX= Candida saopaul-onensis,
Sporobolomyces carnicolor, Sporobolomyces phaffii (3% ), ell%t
TNXE Candida oleophila, Jaminaea angkoriensis (27),
A sl8d F910] oRslEol = Hannaella zeae,
AR W]l Xe Candida quercitrusa, Hanseniaspora
opuntige (2F)5°] I P78 ARAFE A8 HAGH &
g A AR ]] FA] oREslol M= Hanseniaspora
vineae 1%, Yo UREE|oIX= Pseudozyma hubeiensis,
Pichia mexicana (2F)5°] AHENL o] 83L2] st <l
Aol B 25 14%0) ) V7| R o
T FF s

SallA2f OLSA| opdstS0IM 228t 017 |18 S2E2| S
ZaAlol A B3k w712 %2 Candida silvaeS}
Cryptococcus terrestrise 55 AR YO Z Zofol| st

Table 1. Newly reporting yeasts from wild flowers of some east, west and south coast near areas and inland areas, Korea

Related Genbank Amplified
Collected site Putative species Isolated No. clated brehban Identity (%) fphe
sequence regions
Gangwon-do Candida silvae 250-JW-1 DQ377641.1 581/583 (99%) 268
Donghae
Cryptococcus terrestris 250-JW-2 EF599104.1 616/617 (99%) 26S
Gyeongsangbuk-do Auriculibuller fuscus 258-GB-3 AM748525.1 624/627 (99%) 268
Andong
h h -
Chungcheongnam-do .10 oercitrusa 209-C-1 AM158924.1 607/615 (99%) 268
Geumsan-gun
Hanseniaspora opuntiae 218-C-1 FR870033.1 615/615 (100%) 26S
Taean-gun Sporobolomyces carnicolor 229-C1-2 AY070008.1 598/598 (100%) 268
Candida saopaulonensis 230-C1-2 AY695398.1 484/486 (99%) 26S
Sporobolomyces phaffii 230-C1-3 AY070011.1 566/567 (99%) 26S
Yesan-gun Candida oleophila 266-C2-1 EU326130.1 608/612 (99%) 26S
Jaminaea angkoriensis 266-C2-2 EU587489.1 600/602 (99%) 26S
Daecheon Hannaella zeae 355-CC-1 JQ754112.1 636/636(100%) 26S
Jeollanam-do Hanseniaspora vineae 317-JE-2 FJ196743.1 591/592 (99%) 265
Gwangju
Wando-gun Pseudozyma hubeiensis 152-JE-1 AB566327.1 648/648 (100%) 26S
Pichia mexicana 155-JE-3 DQ409143.1 573/574 (99%) 26S

*New records of yeasts screended from two hundred two yeasts Min et al., (2013b)
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Table 2. Microbiological and cultural characteristics of the newly reporting yeasts from wild flowers of Donghae in Gangwon-do and

Andong in Gyongsangbuk-do, Korea

Candida silvae

Cryptococcus terrestris Auriculibuller fuscus

250-JW-1 250-JW-2 258-GB-3
Morphological characteristics
Shape o’ 0 G
Vegetalle reproduction B’ B B
size(um) (2.0-4.0) x (3.0-5.0) (4.0-5.5) x (4.0-6.5) (4.5-6.0) x (4.5-6.5)
Ascospore - - +
Pseudomycelium - - -
Cultural and physiologicalcharacteristics
Growth on YM +++ ++ +++
Growth on YPD +++ +++ ++
Growth on PD ++ ++ ++
Color on YPD c’ C C
Growth on Vitamin-free medium ++ + ++
Growth in 50% Glucose-YPD - - +
Growth in 5% NaCl-YPD +++ +++ +
Growth in 20% NaCl-YPD + + _
Groth in temp./pH range 30°C /pH 4-5 30°C /pH 4-6 20°C /pH 4-5
Urease activity - + +

"0, Oval ? G, Globose "B, Budding,” C, Cream.

C

Fig. 1. Microscopic features of three unrecorded yeasts from
Donghae in Gangwon-do and Andong in Gyongsangbuk-do
(scale bar-5um). A: Candida silvae 250-JW-1. B: Cryptococcus
terrestris 250-JW-2. C: Auriculibuller fuscus 258-GB-3.

BAS G0 TAE B8 2otk (Table 2, Fig
1). =8 5%%} 20% NaClS gk YPDHIR|IA] A5-3}
of 75 WS B 50% EEF-S 353 YPDH)
R M= B3R B39l Candida silvae= ureaseZd
o] $AAAITE Cryptococcus terrestrisc= urease &/Jo] U
1 oJER] AR)A 549 w5 7ol A= vl
SFEAlNA EEIgt V7|15 ERA Auriculibuller fuscus
= R0z ol 98 B4 BAE She FEA ROl
AL, 53] 50% =S R YPDHIR||A B5sh=
Aoz Hol YA a9 E =4 HAU O™ ureaseFAILS
Zra1 JSATH(Table 2, Fig. 1). & P75 EE=0 g
=] AFE F3A 7S B tiete] Nisiotous
(2009)2 Conservolea 732 28]H T FMX Candida
silvaes 2], FF3IRIL o]0 LRSS A o

3= AoZ BIskth 3 Crestanis (2009)2 vl=-
Oklahoma®] & & EYX Cryptococcus terrestriss
gate] Bausigleh. ksl EEE v7E 5l
Auriculibuller fuscus®ll I3l Jose's (2004)> ©] &7}
MZF Bullera® Q4 T2 BAs3H). o]& 259
tiste] UM £ Aol Ae Bise 8%
SEA] YO FE o5 ket S-8ATl gk 77k
7k Aastha A g

S EQHE, otz A2t S oFdSS0M 22

T AR IHAGR] BikrelA EEE v)7)E AR
= BT 33F2A WA Candida saopaulonensis= 732
B2} an g2 30°CollA] AAS3IAL ureaseZAI 0] SIATH
(Table 3, Fig. 2). &3+ U2 F W|71& G552 Sporobo-
lomyces carnicolor2} Sporobolomyces phaffire= AlRFEFe] F-
FAF ARE0IAL 20°CAA] 2 B3R oM, 53] Sporo-
bolomyces carnicolor= pH9-10°4] 2+ A55h= S dZe]d
AW F 5 B5F ureaseZA0] AT ol Akl A
2el¥ 715 %21 Candida oleophilac F-¥AF &R Z
A 50% E=FS T3F YPDE RO A3 WA &
Fo|AAL ureaseB/d2 AT}, Jaminaea angkoriensis= 3
A= BABIAAL 20% NaCls 313 YPDHIA] 9} 30Tl A]
g3l 98T 1298 A0 B ureaseZ/J0]



SR} Slst BRAGT 3 EAY opslERRE Beld ) v fuse)

DA}, XA 2]t v7|E G291 Hannaella zeae
EHEA AREA QTAE 481 29kar, pHs-100]
A AS3he 24 dE]Ad 50| ureaseZAdo] §IATH
(Table 3, Fig. 2).

S T WSAIGQ] Frkrel e 28R/ vI71E &
FEo] FE=A=l Candida quercitrusa®t Hansenias-
pora opuntige T BR= IAE FASHA] LU 20%
NaClE 353+ YPDHI Aol A AB-8-514] €29k O ™ ureaset
do] SIStk (Table 3, Fig. 2).

=4 77

olg = m71E RS g of=olxe] A7 |
A Bkl A F-2]% Sporobolomyces carnicolor= Satoh
9} Makimura(2008)7} Zgeke] FEoA 23t 55
& 1TSS} 26 rDNA D1/D29] 2APYESH E40E
olgsty o] aRE 543 v lal, Takashis (2011)&
Bl oinke] A ol MAsial Y Candida
saopaulonensisE -2l3t] HIISIHIL, Sporobolomyces
phaffii £ 5 Bai's (2002)°] GA] EAYESHH uigo g
e, FAste] Barsloint. okt opAslelA el v

Table 3. Morphological and cultural characteristics of the newly reporting yeasts from wild flowers of west coast near areas and

inland areas of Chungcheongnam-do, Korea

Candida  Hanseniaspora  Candida  SporobolomycesSporobolomyces ~ Candida Jaminaea Hannaella zeae
quercitrusa opuntiae  saopaulonensis  carnicolor phatffii oleophila angkoriensis 355-CC-1
209-C-1 218-C-1 230-C1-2 229-C1-2 230-C1-3 266-C2-1 266-C2-2
Morphologicalcharacteristics
Shape G" E’ G 0’ 0 0 E 0
Vegetalle . B B B B B B B
reproduction
size(um) (3.5-4.0) (3.0-4.0) (4.5-5.5) (4.0-6.0) (4.0-5.0) (3.5-5.0) (2.5-3.0) (3.5-5.5)
K x (5.0-6.0) x (5.0-7.0) x (4.5-6.0) x (7.0-9.5) x (6.0-8.5) x (5.0-6.0) x (4.5-6.5) x (5.0-6.5)
Ascospore - - - - - - + +
Pseudomycelium + + + - - + + -
Cultural and physiological characteristics
Growth on ++ +++ +++ ++ ++ ++ +++ +
Y™M
Growth on +++ +++ +++ +++ +++ ++ ++ +++
YPD
Growth on
+++ + +++ ++ +++ +++ ++ +
PD
Color on 5 B 7)
YPD w C w P P w C C
Growth on
Vitamin-free ++ + +++ + ++ ++ +++ ++
medium
Growth in
50% - - + + + + - -
Glucose-YPD
Growth in
5% NaCl- +++ - ++ + + ++ ++ +
YPD
Growth in
20% NaCl- - - - - + - + -
YPD
Groth in
temp/pH  30°C/pH 7-8 20°C/pH 4-5 30°C /pH 4-6 20°C /pH 9-10 20°C /pH 4-5 30°C /pH 4-5 30°C /pH 4-6 30°C /pH 8-10
range
Urease
. - - - + + - + -
activity

"G, Globose ”E, Ellipsoidal * O, Oval * B, Budding W, White ” P, Pink ” C, Cream.
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Fig. 2. Microscopic features of nine unrecorded yeasts from Chungcheongnam-do (scale bar-5um). A: Candida quercitrusa 209-C-1.
B: Hanseniaspora opuntiae 218-C-1 C: Sporobolomyces carnicolor 229-C1-2. D: Candida saopaulonensis 230-C1-2. E: Sporobolomyces
phaffii 230-C1-3. F: Candida oleophila 266-C2-1. G: Jaminaea angkoriensis 266-C2-2. H: Hannaella zeae 355-CC-1.

Table 4. Morphological and cultural characteristics of the newly reporting yeasts from wild flowers of Gwangju city and

Wando-gun in Jeonlanam-do, Korea

Hanseniaspora vineae

Pichia mexicana Pseudozyma hubeiensis

317-JE-2 155-JE-3 152-JE-1
Morphological characteristics
Shape B o B
Vegetalle reproduction B’ B B
size(pim) (5.0-5.5) x (6.0-7.0) (3.0-4.0) x (4.5-5.5) (2.5-3.0) x (8.0-10.0)
Ascospore - - _
Pseudomycelium + + _
Cultural and physiologicalcharacteristics
Growth on YM ++ ++ +++
Growth on YPD +++ +++ .
Growth on PD ++ ++ ++
Color on YPD w? w o
Growth on Vitamin-free
medium * A +
Growth in 50% Glucose-YPD + - -
Growth in 5% NaCIl-YPD + ++ _
Growth in 20% NaCl-YPD - + _
Groth in temp./pH range 20~30°C /pH 4-5 20~30°C /pH 4-6 30°C/pH 4
Urease activity - - +

Y E, Busiform ” O, Oval ”E, Ellipsoidal “B, Budding ?W, White ® C, Cream.

715 B0 it fxolxie H Wangs (2012)0] 4
oA FElE Ecoli 0157 EHECY] 738 W3 4= Q= AY
EAA 7O 2 Candida oleophilaZ: /5}] H 31519937 Paula
50013} & AF2RE Candida oleophilaZ E-2)315aL
o] o] FEMES el o g FHL Ak 2AF ALt
O] T 7 ks Alehs Ar8sh A S Harsisink

FARrA EEE v7E GRSl uigh o= g

o] Rug &S Wi Lis (20100 T3] ETOA,
Chavan's (2009)2 1%=2] X wo|A Candida quercitrusa
T o aRso] Exsial §lal o]5o] okle] #4
of ZA S HIXIL Y-S RSt S FH o
Mas (2013)> 2Jo] AER=Z 4vF  Hanseniaspora
opuntiae C21°| Vibrio splendidus 73l tjst A< dz}
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Fig. 3. Microscopic features of four unrecorded yeasts from
Gwangju and Wando-gun in Jeonlanam-do (scale bar-5pum).
A: Hanseniaspora vineae 317-JE-2. B: Pichia mexicana 155-
JE-3. C: Pseudozyma hubeiensis 152-JE-1.

M 3FAet A= opdsl=S0IM 228 07|15 &R
=9 §4

o |0

el Aol YRIRE Bl 223 VTS &
5= Hanseniaspora vineaeZ WFHE|e] T} W ZA
YPDH| RO A] wial Reks war 50% E%=EH 5% NaClS:
22t HrgE YPDHIA|IA A58hs g, W Aol
ATH(Table 4, Fig. 3). ‘FH-A HEHR1 2hes giiEg] ol A
g u71E ARES BT 250 & WA Pichia mexicana
T 2012 A4 Aalshs F¥A aR2A 53] 20% NaCl
= 3 YPDEIAIO M Asdhs WA AR0|ATH(Table
4, Fig. 3). AF25= 20-30C0IUaL ureaseZA32 ST
Pseudozyma hubeiensise APgEAF} ATALE ABd81A] %
k3L 50% EETFH 5% NaCls-S FHishe YPDHIA|ol|A
AS31A) 4gko ureaseBA3S 2k ASITE.

olg Il PI715 AR5l tieh 52| F8 A= B
X 2% Hanseniaspora vineaeol W3} Viana's (2011)
Hanseniaspora vineae CECT 14713} Saccharomyces cerevisiae
T73 vl X% afjelo] FA] S5t WaAIZS v el
Rjbol] EABIE EREC] AS-S ARSI 2-phenylethyl
acetate 20| ZXIH Tk WAIsIQAch S H]7]S A RE
£2]¥ Pseudozyma hubeiensis®l| TS}>] Konishis (20112
Pseudozyma hubeiensis7} 3AA] ATREIAE Bk
S HA13I313L Takahashis (2012)2 ©] ol o3} 7l
A Ak AR ARGIA} gl S dlkslaas
of SJate] FrEE T AfroEe] A8k 2EwAE B
ST S} e LSt Bo3 Nagatsuka's (2009)
< TR} Candidassat SoNM EAMESH] WS o835}
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TAREONVE Candida quercitrusa, Hanseniaspora opuntiaes<]
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2 gwee B, ¥ oiktolM= Candida oleaphila
9} Jaminaea angkoriensis ¥|715 E5-ES it =y
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