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Yeasts Diversity of Wild Flowers in Mountains of Korea
and Their Physiological Functionalities

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

Department of Biomedicinal Science and Biotechnology, Paichai University, Daejeon 35345, Korea

ABSTRACT : This study focused on isolation of wild yeasts from natural flowers and elucidation of yeast diversity. Wild yeasts
were isolated from various flowers collected from mountains on the islands including Jejudo, Ulleungdo, Yokjido, and Seonyudo
as well as inlands including Gyejoksan, Oseosan, Beakamsan, and Deogyusan in Korea. Isolated yeasts were identified by
comparison of nucleotide sequences for polymerrase chain reaction-amplified D1/D2 region of 26S rDNA or internal transcribed
spacer 1 and 2 including 5.8S rDNA using BLAST. 289 strains belonging to 134 yeast species were isolated. Cryptococcus genus
strains were the most frequently isolated species among the identified yeasts. Metschnikowia reukaufii was also frequently isolated.
Twenty three species including Cryptococcus aureus were overlapped between those of mountains on islands and inland.
Physiological functionalities such as antioxidant activity, xanthine oxidase inhibitory activity, and tyrosinase inhibitory activity for
the 289 identified yeast strains were investigated using their supernatant and cell-free extracts. The supernatants of Candida sp.
78-)-2 and Metschnikowia reukaufii SY44-6 showed antioxidant activity of 22.5%, and anti-gout xanthine oxidase inhibitory
activity of 49.6%, respectively.
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AFE St AardEgolA 201219 595E 790
T 41719] oPYBERHE BT 1450] A5 32
< BE3FAAL ©IF F Sporobolomyces ruberrimus’} 61
3, Pseudozyma aphidis 47055 X33} Pseudozymasy 1t
F7} 8t 5o E v Eel SAHUA12].
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22| B3I, o5 F Metschnikowia koreensis®} Met-
schnikowia reukaufii’} Z}2}; 575, Pichia mexicana 53,
Pichia scolyti 4745, Rhodotorula glutinis 47, Rhodoto-
rula graminis’} 502X T o] FUATH13, 14].
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[13, 15].
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Candida sp., Cryptococcus aureus, Cryptococcus flavescens,
Cryptococcus flavus, Cryptococcus laurentii, Cryptococcus
magnus, Debaryomyces hansenii, Metschnikowia koreensis,
Meyerozyma guilliermondii, Pichia guilliermondii, Pseudo-
zyma aphidis, Pseudozyma rugulosa, Rhodosporidium flu-
viale, Rhodosporidium paludigenum, Rhodotorula glutinis,
Rhodotorula graminis, Rhodotorula minuta, Rhodotorula
mucilaginosa, Rhodotorula nothofagi, Rhodotorula sp., Spo-
ridiobolus pararoseus, Sporobolomyces carnicolor, Sporobo-
lomyces ruberrimus & 23%°] &RE=0°| 2= 3th(Fig.
1). °|& 7kl 53] Cryptococcus? (55)2 Rhodotorula?s
(6&) EEE=0°| B, G IF2= Metschnikowia reu-
kaufii’} 3002 717 Bo] F2]= AtH(Table 1).

Qo 2 A= mFol & o AT FRU AFAE H
S a0 R AlxEe AL EAFY o5y T,
FATANXE Saccharomyces cerevisiae®} Zygosaccharomy-
ces rouxii & S9%F BE AR E0|] T2 o] [1] HlaL
] Gt F TS Bole Wi Aolu S4]9] s
< 2, AT S5, vk T A @7de] Aol w2t
o2, Wby ols A|He] opslee TRt e
2 X A ] FEFIE A A7t (A7) wiEel E5star
4% 25 F OdE Uehlis Aos F49En.
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Mountains in islands Mountains in inland

Candida albicans, Candida corydall, Candida sp.,

Candida intermedia, Candida parapsilosis, Cryptococcus aureus,

Candida zeylanoides, Cryptococcus terrestris, Cryptococcus flavescens, o i
’ Auriculibuller fuscus,

Cryptococcus adeliensis, Cryptococcus albidus, Cryptococcus flavus,

Bullera japonica,

Cryptococcus bestiolae, Cryptococcus saitol, ryptococcus laurenti,

Bulleromyces albus,

ryptococcus tephrensis, Candida silvae,

LYDIOCOCCUS magnus,

ryptococcus uzbekistanensis, Debarvomyces hansenil, P S
s dim ,

Fibulobasidiumin conspicuum, Metschnikowia koreensis,

Cryptococcus sp.,

- . o Pe o - - R
Hanseniaspora uvarum, Pseudozyma sp., Meyerozyma guilliermondii, Pichia

Kazachstania servazzil, guilliermondii, Pseudozyma aphidis, Dioszegia takashimae,

h o Y ‘o » Kurarahi: 2 3 3 > 9
Kazachstania unispora, Kuraishia capsulata, Pseudozyma rugulosa, Rhodosporidium - e e s
Filobasidium floriforme,

Lodderomyces elongisporus, Pichia holsti, fluviale, Rhodosporidium paludigenum,

Hannaella oryzae,

Pichia mexicana, Metschnikowia pulcherrima.. \ Rhodotorula glutinis, Rhodotorula graminis,

Metschnikowia sp.,

Metschnikowia viticola, Nakazawaea holstil, Rhodotorula minuta, Rhodotorula

fur rnus. Maverozy: Dbl : P
Occultifur externus, Meyerozyma caribbica, mucilaginosa, Rhodotorula nothofagi,

Pseudozyma antarctica

Metschnikowia reukaufil, Pichia scolyt, Rhodotorula sp.,

Sporobolomyces oryzicola

Pichia silvicola, Pseudozyma hubeiensis, Sporidiobolus pararoseus,

Rhodosporidium diobovatum, Sporobolomyces carnicolor, Sporobolomyces phaffii

Rhodotorula ingeniosa, Sporobolomyces

Rhodotoruia slooffiae, ruberrimus

Starmerella bombicola,

Yarrowia lipolytica

Fig. 1. Yeast diversity of wild flowers collected from mountains in islands and inland, Korea.

Table 1. Ranking of yeasts isolated from mountains in islands and inland, Korea

Region Ranking Genus (Isolates) Strains (Isolates) Remarks
Total region 1 Cryptococcus spp. (86) Metschnikowia reukaufii (30) Mountains in islands
2 Rhodotorula spp. (49) Cryptococcus flavescens (20) and inlands
3 Metschnikowia spp. (43) Cryptococcus magnus (20)
Mountains 1 Cryptococcus spp. (47) Metschnikowia reukaufii (30) Mts. of Jeju-do,
in islands 2 Rhodotorula spp. (39) Cryptococcus aureus (14) Ulleungdo, Yokjido,
3 Metschnikowia spp. (37) Rhodotorula mucilaginosa (13) Seonyudo
Mountains 1 Cryptococcus spp. (39) Cryptococcus flavescens (17) Gyejoksan, Oseosan,
in inland 2 Rhodotorula spp. (10) Cryptococcus magnus (10) Beakamsan,
. Deogyusan in inlands
3 Sporobolomyces spp. (9) Metschnikowia sp. (5)

Table 2. Superior yeast strains for each functionalities

Antioxidant activity (%) Xanthine oxidase inhibitory activity (%) Tyrosinase inhibitory activity (%)
Supernatant Cell-free extract Supernatant Cell-free extract Supernatant Cell-free extract
Candida sp. Pseudozyma aphidis Metschnikowia Sporobolomyces Metschnikowia Metschnikowia

78-J-2 94-1-3 reukaufii ruberrimus reukaufii reukaufii
SY44-6 121-Z-1 SY44-6 SY38-2
225 £ 1.0 18.1 £ 04 49.6 £ 0.3 483 £ 0.7 384 £ 0.3 37.0 + 0.8

ST BR 0F 01TF0} UL A WML B SHEE NPITA) RATREES THS] ZHD
2F 5§79 AbllA 8 T4 52F 88 =9] g7 A3} Metschnikowia reukaufii SY44-62] B 547} Spo-
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robolomyces ruberrimus 121-Z-12] F-AXFZE0A 5
%7 xanthine oxidase A|3|&/30] Z}7} 49.6%2} 48.3%=
]34 =9kTH16, 21] (Table 2).
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T2F 79 slte] opdstol| A EEgt Pseudozyma hub-
eiensis 228-S-19] F-A| 3 F5E2] A2/ (19.6%)H =
=2 A3ll&AdoIAaL Sporobolomyces ruberrimus 121-Z-3
o] FAEFZE (48.3%)[21]2= HIsg Aol At
T AREHAR SEREA ZREA Y] EFEEEY A
SN (72.9%, 78.3%)[22, 231H T & Aol

532 UHHH O F xanthine oxidaseoll 2J3]| xanthine®-
2HE gile] AAEo] e v 4w/ Aetow
o] W Eo] =4 =715} AT}, Xanthine oxidase #]3]
7128 8-8-31] allopurinol 5 L5 FEEAA|7} A HAs]
AL ot X gA W T4 F2kgol o] 2R A%
AlS] o] ot Aot 22]. wEtA £ A9 opAY
g 727} A= xanthine oxidase A|3lE-2d-& vljoFo] vl
2 golahar ghol AT oI 2 HFBHE 5] 21<]
2] o] o] Sl generally recognized as safe (GRAS) &5
A AL 4= Qlth= olFo] Qlo] Sho g AjRE FEF
A A2 Y] AH1E 8-8/30] ZtiEn.

gHA, o592 23 &85 913 AR E ¥aA xanth-
ine oxidase A3EA ABAF 9= T Metschnikowia reu-
kaufii SY44-65- ©]-8-3+ xanthine oxidase A3|&E4 A4t =
A& HES A} Metschnikowia reukaufii SY44-65 yeast
peptone dextrose (YPD) Bl A|ol] ZE3}] 30°CollA] 30A17F
HjeFste] e mjFdso] 51.9%= 7P & xanthine
oxidase AEAHS HAJTH[22].
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