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Isolation and Identification of Yeasts from Wild Flowers
in Deogyu Mountain and their Physiological

Functionalities

Sang-Min Han, Se-Hee Hyun and Jong-Soo Lee*

Department of Biomedicinal Science and Biotechnology, Paichai University, Daejeon 302-735, Korea

ABSTRACT : Several kinds of yeasts were isolated from wild flowers collected from Muju resort of Deogyu mountain in Korea and
identified by comparison of nucleotide sequences of D1/D2 region of 26S rDNA using BLAST. Totally twenty-two strains of eight
species were isolated and Cryptococcus magnus (9 strains) and Cryptococcus flavescenes (6 strains) were dominant species. The
supernatant and cell-free extracts were prepared and their antioxidant activity, anti-gout xanthine oxidase inhibitory activity and
whitening tyrosinase inhibitory activity were investigated. Anti-gout xanthine oxidase inhibitory activities of Sporobolomyces phaffii
JS00583 and Rhodotorula graminis JS00581 were 40.4% and 39.1%, respectively and also was 36.1% whitening tyrosinase
inhibitory activity in the supernatant of Cryptococcus magnus JS00570.
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2 Gene Amp PCR system 9700(Applied Biosystems,
Foster City, CA, USA)S A3l DNA A Al Gel
Extraction Kit (QIAGEN, Germantown, MD, USA)2} PCR
Purification Kit (QIAGEN)S ARS8}, Xanthine oxi-
dase (Sigma-Aldrich, St. Louis, MO, USA), tyrosinase
(Sigma-Aldrich), 1,1-diphenyl-2-picrylhydrazyl (DPPH)
(Sigma-Aldrich)S AMESIT, TIRE0] Aloke BA8

£33 A,

gmo| 22| ¥ 83

APRE G4 T FRE ArfllA] 2014 70l &
gk oS} SellM T o] o RES EElakith
AR RS oS}l EitrE ¥ar 1ARE Bt AR
< o] dgWS streptomycin (50 pg/mL)Z} ampicillin
(50 ug/mL)S FHFSF YPD (10 g/L yeast extract, 20 g/L
dextrose, 20 g/L pepton, 15 g/L agar) SHdH|X]e]] =23}
o 30°ColA 2 FRF Mg & 53 ARES st
At

2] ®59] 268 rDNAC] D1/D2 H-9|5 tha} o]
PCRZ FFAIA A7IMES 23191, o5 7 IMEE
< BLASTE ©]&3le Fs4ds SRlsiint. =, 265
rDNA®| D1/D25-915 533}17] #18ll NL-1(5' GCA TAT
CAA TAA GCG GAG GAA AAG 3% NL-4 (5 GGT
CCG TGT TTC AAG ACG G 3') primers AMFS-3IATH
[19]. Gene Amp PCR system 97002 ©]-8-3+ PCR HHg-2
10X Taq buffer 2.5 uL, 10 mM dNTP Z}2+S- 0.5 pl¥,
20 pmol NL1 primer®} 20 pmol NL4 primers 217} 0.5
uL, &3tHol Tag DNA polymerase (5 U/uL) (SolGent,
Daejeon, Korea) 0.25 US 37151 95°CollA] 303 (dena-
turation), 55°COl4] 303 (annealing), 72°COllX] 13 (exten-
sion)S ¥ F7|2 WhSAIX] F FUZ F71E F 303 W
Eato] FZAIZ

PCR 2H=2 1.5% agarose gel 17|95 02 &RI3}aL
ZZ % DNAT Gel Etraction Kit®} PCR Purification Kit
£ o]g3te] AAISIATt. AE PCR 2H=-2 ABI 3730xl
DNA Analyzer (Thermo Fisher, Waltham, MA, USA)E
ol-&sle] A7IMLES FA3IT. oI5 €7 MBS BLAST
(NCBI) Z2 130 [20]5 AF8-31] FE4S ]l Hlarslte
HE T3

HiQ ASoinl M| Z &2 80| M= W M2[7|5M &H

8] ERES YPD iAol FESt] 30°ColA] 24A13F
HjSkSE & 8,000 rpm O 2087 AA)EE S| AHsHat
A3 wl RS 2 BBt X v E-S THA] 01 M
Tris-HCl 2584 (pH 8.3)°l AEXAT § 253} A9
7] (Vibara Cell; SONICS & Materials, Newtown, CT,
USA)E 38} 12,000 rpmO& 2037+ Y4 Ha)élo]
FAE F2E5S AU A5 FAE F552 52

Az3t )74 A0l ARg-SkATt

skl &4 (AR5 )2 Kim 5 [21]9] ol wet
FAAZ ANEE Fugol 1| mgmlZ &A1 AIE 60
pLell DPPH 12.5 mgs °ghE 100 mLel| 8314121 DPPH
2N 240 uLE 7K F 1087 ¥HEA1Z] T 525 nm
X FBEE S5kl tixTo 3 nlaste] s
AL ko] Ftgio 2 FAISIATH21].

wA] tyrosinase A3NE/d2 Jang & [22]9] "ol w
2} 34712 AlEE 0.1 M potassium phosphate 2584
(pH 6.8)° 1 mg/mLE 834171 A& 25 uLdll 5 mM L-
DOPA 50 pL, 0.1 M potassium phosphate $+5-8<Y (pH
6.8)5 T3St T tyrosinase 40 US H7Iske] 37°CollA] 10
B WESAIA 475 nmoll A =S =43 & U279
@t vlarste] S-S ARSI 3RkES] Higlo® %
AlaTt22].

Xanthine oxidase (XOD)#]3]1€/32 Hyun 5 [23]9] %
Holl w2} WA 0.1 M potassium phosphate 258 (pH
7.5)9] 10 mg/mL 99 FAA% ARE &3XZ] A8
100 uLE 1 mM xanthine 8- 200 uL%} 0.05 U xanthine
oxidase 100 pLoll &%3k3L 0.1 M potassium phosphate
buffer (pH 7.5) 600 uL A7t 1 mLE AH-835F 3 37°C
oA 5837t ZbzF WkS-AIZ T 1N HCl 200 uLE 713k
W8-S AAA)Z])AL 12,000 rpm O 1027 94 Helslo]
AR s AT S FedH FAE F=
& Zof gMrEo] U= uric acid $HFE E3EA 7] (UV-
1601; Shimadzu, Kyoto, Japan)Z 292 nmolA| §3=E
S7dste] Fest $ thad o] ZH2}9] xanthine oxidase
A ds ARt Ae7led S R eE A
Aleted Htgho g A8

Xanthine oxidase A31&d (%) =
(1 — (AGIET) — BAIET Blank) / CEIZT) x 100
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2] 543 (Table 1) ©]52] phylogenetic tree™ Fig.
13} 2t

o5 7Rl Cryptococcus magnus 9715, Cryptococcus

flavescens 6317, Cryptococcus sp. 2715~ & UlF-2o] B
Jo = LTX Cryptococcussy TE°] T2 F =AM,
A7 ol Bl BlwE 2e gREso] E2]= ). Fig 1
o] BA%E TS5 T Cryptococcus sp. JS005772} Crypto-
coccus sp. JS00578-2 Z¥Z} Cryptococcus flavescens, Cryp-
tococcus magnuss2t <A JAE ol olF #FER F
gol 7hed Aoz FHHT. 7 Table 19] F8E &
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Table 1. Yeast species from wild flowers collected in Deogyu mountain, Korea

No. Putative species Strain Related GenBank sequence no. Identity (%)
1 Cryptococcus flavescens JS00562 FJ743610.1 636/643(99)
JS00563 KC845934.1 419/429(98*)

JS00564 KC783404.1 372/380(98%)

JS00565 ]X049434.1 603/606(99)

1500566 ]X049434.1 598/602(99)

JS00567 FJ743610.1 635/640(99)

2 Cryptococcus magnus JS00568 JX188126.1 639/645(99)
JS00569 KF891470.1 561/570(98*)

JS00570 JX188126.1 605/607(99)

JS00571 KC494726.1 473/481(98%)

7S00572 JX188126.1 640/643(99)

JS00573 ]X188126.1 634/643(99)

JS00574 KC442262.1 404/411(98%)

JS00575 KJ507249.1 437/448(98%)

JS00576 KF891470.1 573/577(99)

3 Cryptococcus sp. JS00577 FJ527163.1 568/569(99)
JS00578 KJ507269.1 600/602(99)

4 Metschnikowia koreensis JS00579 KJ507292.1 544/553(98%)
5 Metschnikowia sp. JS00580 JX257178.1 549/553(99)
6 Rhodotorula graminis JS00581 EU563930.1 612/618(99)
7 Sporidiobolus pararoseus JS00582 JQ219311.1 603/614(98*)
8 Sporobolomyces phalffii JS00583 FJ527108.1 542/546(99)

*Additional biochemical and physiological characteristics of these yeasts have to be investigated for perfect identification.
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Fo7 A ij_"?l- [26] E} 5Lt Sporobolomyces pha-
ffii 75005832} Rhodotorula graminis J5005812] Bl 5
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Fig. 1. Phylogenetic tree of yeast strains isolated from wild flowers collected in Deogyu mountain, Korea. The tree was
generated by the neighbor-joining method using the Mega 5.1 program.
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Table 2. Physiological functionalities of the supernatants and cell-free extracts from yeasts from wild flowers in Deogyu

mountain, Korea

Antioxidant activity XOD inhibitory activity Tyrosinase inhibitory activity
(%) (%) (%)
No. Putative species Strain
Supernatant Cell-free Supernatant Cellfree Supernatant Cell-free
extract extract extract
1 Cryptococcus flavescens JS00562 9.5+ 0.2 n.d 157 £0.2 n.d 333+09 219+0.8
JS00563 n.d nd n.d 12.6 £ 0.1 29.5+ 0.6 26.0 £ 0.2
JS00564 n.d nd 17.7 £ 0.8 115+ 0.3 31.5+£0.5 21.8+ 0.5
JS00565 n.d n.d 29.0 £ 0.2 12.7 £ 0.2 27.7 + 0.6 194 £ 0.1
JS00566  14.1 £ 1.0 nd 36.6 £ 0.2 nd 274+ 0.8 16.1 £ 0.4
JS00567 nd nd nd nd 272 +0.5 17.4 + 0.9
2 Cryptococcus magnus JS00568 nd n.d 204 £0.3 182 £0.8 192 £0.5 135+ 0.1
JS00569 11.1 £ 0.7 nd 28.0 £ 0.1 nd 10.2 £ 0.9 21.8 £ 04
JS00570 14.0 £ 0.2 nd 55+0.7 29.7 £ 0.1 36.1 £1.0 23.6 £0.8
JS00571 n.d nd nd 222 +0.1 269 + 0.9 16.2 + 1.0
JS00572 133 £0.1 n.d 279 +0.2 53+02 21.7 £ 0.9 18.1 £ 0.6
JS00573  11.6 £ 0.2 n.d 29.5 0.1 16.1 + 0.1 29.7 £ 0.9 18.3 + 0.8
JS00574 nd nd 23.8 £ 0.6 20.0 £ 0.6 26.7+£0.3 234 +0.6
JS00575 58+09 13.1 £ 0.1 20.6 £ 0.8 24.7 £0.2 273+0.3 31.0+£0.1
JS00576 64+03 nd n.d 193 £ 0.1 283 +£0.2 303 +09
3 Cryptococcus sp. JS00577 145 £ 0.1 nd 28.4 + 0.1 30.4 £ 0.1 246 + 04 20.5+ 0.7
JS00578 nd n.d 22.0£0.2 13.5+£0.1 247 £ 0.5 257+ 04
4 Metschnikowia koreensis ~ JS00579 nd nd 112+ 0.7 323+03 26.4 + 0.5 18.0 £ 0.7
5  Metschnikowia sp. JS00580 8.4 £ 0.9 n.d 233+03 n.d 30.0 + 0.8 40.5+0.1
6  Rhodotorula graminis JS00581  14.7 £ 0.4 n.d 39.1+0.1 336102 263+ 0.6 221+0.2
7 Sporidiobolus pararoseus ~ JS00582  10.3 + 0.1 nd 17.7 £ 0.1 23.1%0.1 9.0 £0.6 20.6 £ 0.2
8  Sporobolomyces phaffii JS00583 119+ 0.4 nd 404 + 0.6 26.1 +0.3 24.8 £ 0.2 23.8 0.6
XOD, xanthine oxidase; n. d., not detected or below 5%.
Cryptococcus magnus 935~, Cryptococcus flavescens 67 (NIBR No. 2013-02-001).
T2} Cryptococcus sp. 215 5 Cryptococcusss 15°] 7}t
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