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Abstract CONCLUSION: In this study, a total of 117 strains were
isolated from the flower of Aster spathulifolius Maxim. In
BACKGROUND: Yeast biotechnology finds applications addition, two biosurfactant-producing yeasts were identified
in various industries. Hence, we sought to explore the yeasts from among the isolated yeasts.
associated with the flower of Aster spathulifolius Maxim.
This study aimed to isolate yeasts from the flower of the Key words: A. pullulans, Aster spathulifolius Maxim.,
plant and screen for biosurfactant-producing yeasts. Biosurfactant, Yeast
METHODS AND RESULTS: We collected flowers of
Aster spathulifolius Maxim. and performed pure isolation M B
Zsing four types of media. In total, 117 §Uains belongi.ng to EE S SR oljEh AR, SEA] S
genera, namely,' Cryptocoe’cus (75 str.alns), Aureobasidium A AOE Yg] Lkt o] QT 2x] Hoola] B
pullulans (30 strains), Candida (11 strains), and Rhodotorula e e o o aar
. . o . Al FEEa e aRE TS R AFE, Ao
(1 stra}n), were 1solat§d and identified by ITS sequenf:mg. WAE, 420 ATNES Foksel ool S-83h
Upon in-depth analysis, Cryptococcus, the most dominant _ . .

) ) ’ . ggu]= vdEoltHDeak 2009). 1 FolX% yeast-like
genus (75 strains) was categorized into the ‘Unknown funei®] EQ EED  Aurcobasidi Tsdans=
group’. Upon in-depth analysis of 4. pullulans, we unst SO Trfen Aureobasiaium . puliulans
discovered the ‘Unknown group I’ (27 strains) and the
‘Unknown group II’ (2 strains), which have not been
reported previously. Two A. pullulans isolates with potent
surfactant activity were selected via the screening

mannitols (Price ef al, 2013), (poly) malic acid (Liu
1996; Nagata et al, 1993; Zan and Zou 2013; Zou ef
al, 2013), laccase (Rich ef al, 2011), lipase (Leathers ef
al,, 2013), biocontrol (Mari et al, 2012; Prasongsuk ef
al, 2013), siderophore (Ma et al, 2012), lipid (Certik

rocedure.
P et al, 2005; Turk et al, 2004)5 Akl Zo] dHA gk
omn, T AEARGAA L e Zlo] we AL vt
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Sl (Aster spathulifolius Maxim.) = 812HCompositae)
o MHEEA 2EOZ 7] ¥0] 30-60cmo|H, ATEE

HlRe A wlgizlell Apgske dien FEETHLee,
2003). & ofFupa FARGOR Fuel] §o] glor,
22 T wE|REAE R 795 112714 39, A
So| = WAFE 0 7 AHATHLee, 1996). a=2] o]@19) e A&

o)A, B, Wl o] oko g Ml

e, 19 sl 50l AUrHYun

Skl A2E oA, B
PEEe e o)y,
and Kim, 2010).

2 Qpelit a5 Beln ARE aRest, #4
ABHIS ABse] 1 S9S stoteta, ARARBYA
7z

2329 E FEA nloleElAERAe] S48 A%
BHE At dt

= X U

A& HF
ALJHH 2016\ 10€el| Al om. AFH A8 A5
At S| aAjehs SHS5 ] oF%o] ATHNG7.059°,
E129.428°). Hatsh A 7RQ2 @A sli=e] EiE
TS AF skl ZUZ FEG0 mi)oll s8I

=229 =421
HEVHE 93 AR Aee A% A 2 o
2 AYSAHKim and Kim, 2015a, b). &, 7534 tjekst

{m

ars w=sl] 9l@ll DG18 (Dichloran —Glycerol, 18%,
MB Cell, Seoul), DOB with CSM (MP Bio, CA, USA),
GPY agar (4% glucose, 0.5% peptone, 0.5% yeast
extract, 1.5% agar), SCG (Sabouraud Glucose Agar,
MB Cell, Seoul) Wi#| & & 49 WAE 1% AH-3T,
A7 100 mg/L Streptomycm, Chloramphenicol),
T3F0] 9AA(0.4% L-sorbose, 0.1% Triton X-100)Z Hj
2l 71k wiek § ofd Zwo]E(245 X 245 < 25
mm, Nunc Bio-Assay DlSh Thermo Scientific,
Roskilde, Denmark)°ﬂ/\1 ARE A 9 FE2YE
117 #55 2o, F 439 e AYFUHKim
and Kim, 2015a, b).

Sequence 24 & HA|E5HAM

ANE &FEY & @utaEAl(Seoul, Korea)oll 2|3t
o 7#59] ITS sequencings (Kim and Kim, 2015a, b),
T+ 857 1.8k A(EMBL-EBI) 2] fIAlo] EellA] theA o
449 T2 Clustal Omega (www.ebi.ac.uk/Tools/
msa/clustalo) = multiple sequence alignment & 33}
Atk ASEE MEGA 5.2 (Tamura ef al, 2011)°] neighbor-
joining method (Saitou and Nei, 1987)$} UPGMA
method & ©]&3to] eHMJalon, 59 A7 |Md HrE
DDBJ/EMBL/GenBank®l] 553} Accession numbers
(LC331135~LC331251, 117 entries)S H-ojukoict

Fig. 1. Photographs of habitat of Aster gvabulzfollus Maxim.
and characteristics of the plant (A: habitat, B: flower, C:
leaf, D: root).

EH4EL Sigma Model 700 Tensiometer (KSV
instruments Ltd.,, Helsinki, Finland)E ©¢]€3}% Du
Noiy ¥ WHox arjgls SH8IHKim et al,
2015; Kim et al, 2016).

2 I

o= =0l YoM 22 EX

sl=re] Eowiy et 52 ITS A 97X d
BAE AT F 117w N AnE g
Cryptococcus (75 1, 64%), A. pullulans (30 3, 25%),
Candida (11 1, 9%), Rhodotorula (1 )% T-/8°]
gIEIt. 53] Gryptococcus’t 64% (75 #9) = $-335t
SITH(Fig. 2).

CGryptococcus= C. aureusSt TAIAR] AL e+
=0°] 75 w5 2= tH(Fig. 3a). 3 Candida <54
% C powelliit FARARI 11 2|77} shte] 155
o] thFig. 3b). 1 & AN YEAELIA 52
FEEAE WA 0% 189 A pullulans 5 THEL.
2 FRAS AP 2 23 div<7F Unknown
groupe FAste] ofdells HasA] AE IF0] AEE
SATHFig. 3c). F7REAlAM dolxl AE EdlE & A1
FollA #2413k Sl AR (Chin et al, 2017)9} A4 5 A}
Group I (1 ¥), Unknown I (27 i), Unknown II (2
THE T2 F USUTKFig. 3c).

= ZoM 22ift 22| EHE

et auFolA x| Oo® A pullulans 30 7S}
Candida % 7 w59 ¥039E& 543 A3, A pullulans
2 757} 22} 29.47 N/m, 29.09 N/m 2 W& mugddS
WO, A pullulans = HAHOE 29.09°14 50.87
N/m ¢ A¥E Bty =3t Candida FedL EF
31.68 N/m °ll4] 37.22 N/m H£9] vu3 w& Fuxe
< B3t
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~ Cryptococcus (75) - Fig.3(a)

Rhodotorula(1)

- Candida(11) BB Fig3(b)

- 4. pullulans (30) - Fig3()

Fig. 2. Phylogenetic tree constructed by neighbor-joining
method using the sequences of 117 yeast isolates from
flower of Aster spahulifolius Maxim. The numerals
represent the confidence levels from 1000 replicate
bootstrap samplings (frequencies of less than 75% are not
indicated).

2k skl A E A
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Fig. 3. Phylogeny of yeast isolates. (a) 75 isolates of
Cryptococcus genus, (b) 11 isolates of Candidas genus, (c)
30 isolates of A. pullulans from this work and 236 from
seawater, boxed isolates which were high surface activity.
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group I We] Unknown ZI55°] = glom, 25 w7}
Ajzo] FYEJTHKim and Kim 2015a). ] ZoA=
T 96 ANREHT FoIM A. pullulans?} 94 TFE U=
Ao Asem, 1 FolA group 1 (83 isolates),
group II (10 isolates)©] 53] ¢33t tHKim and Kim
2015b). Nz} Fuke] Felld el A, pullulans®)
ArelA all=olA] Eelst 27 aRATE Al S et
Av}, Mgz 9 ZugelA S29 A pullulanSts 575
Aoz FAWAE HolA] ¢Sitidata not shown). v}
off grehol a2 Bes HA Hatal e szt A4
sz sl Astal 0= A. pullulans 9] 9= A5
A9z 73 o Algte] A pullulans ©] %23l Q)3T
BEARGYA L] AaedS g wjFele] sude 54
oA dwtAow Zo FHAdEe] 72 N/meldl w30
N/m oJste] AEAWINAE Wehs A pullulanss
Fous stk ols Aield gl ugy A
pullulans®] BEADLIA AAE 9 Fxt7o] o] FojAH
AG7HA] G E Aol gl At 7EE VR AEANE
A8l o] 71}, A3 Aol A g} o] Algre] @A
A BEAULIA glycerol-liamocin (Kim et al, 2015)¥}
pullusurfactans (Kim ef al, 2018), 12|31 Al71-9] 24k
AE=ARLAA] aureosurfactin?t  3-deoxyaureosurfactin
(Kim et al, 2016) ¥} -2 AEARGIA L I 502 o]
o4 7FsAdo] Qlom, olF 83k A 4l Aejok A
9F 2 AlaARe] TR 7
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