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ABSTRACT

The goal of this study was to isolate wild yeasts from the fields of medicinal plants and
investigate its tyrosinase inhibitory activities. Wild yeasts isolated from soil in the ginseng
and Korean angelica fields of Geumsan, Chungcheongnam-do, Korea were identified by
comparing the nucleotide sequences of the D1/D2 domain of 26S rDNA. In total, 43 yeast
strains belonging to 21 species were isolated from 50 soil samples obtained from two

") medicinal plant fields. From the ginseng field, six strains of Rhodotorula glutinis and four
erlS strains of Sampaiozyma ingeniosa were isolated, out of which Rhodotorula glutinis strains
updates were dominant. In the Korean angelica field, six strains of Cyberlindnera saturnus, three

strains of Piskurozyma taiwanensis, and three strains of Saitozyma podzolica were isolated,
a OPEN ACCESS out of which Cyberlindnera saturnus strains were dominant. We prepared cell-free extracts
PISSN : 0253-651X of the isolated wild yeasts and their tyrosinase inhibitory activities were investigated. Among
elSSN + 23835249 43 yeast strains, cell-free extracts of Naganishia globosa G1-7 showed the highest tyrosinase
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Table 1. Wild yeasts isolated from ginseng field of Geumsan, Chungcheongnam-do, Korea

Putative species Isolated no. Related Genebank no. Identity(%)
Candida pseudolambica G9-5 KU316731.1 590/603(98%)
Cyberlindnera saturnus G9-2 KU316712.1 606/619(98%)
G9-3 KC442289.1 548/549(99%)
Cryptococcus aureus G4-5 KT895965.1 628/640(98%)
Gl-11 KT895965.1 634/640(99%)
Cryptococcus flavescens G173 KJ522781.1 422/431(98%)
Cryptococcus flavus G17-1 FJ743627.1 630/641(98%)
Naganishia globosa Gl-1 LC134296.1 639/639(100%)
Gl-7 KU316764.1 634/639(99%)
Papiliotrema laurentii G22-1 KU167675.1 420/423(99%)
Rhodotorula glutinis Gl4 MF045460.1 613/618(99%)
G3-6 MF045460.1 608/617(99%)
G3-7 MF045460.1 612/617(99%)
G44 HM627115.1 604/618(98%)
G4-6 MF045460.1 604/618(98%)
G64 MF045460.1 613/617(99%)
Rhodotorula graminis G5-7 KP171606.1 556/568(98%)
Rhodotorula ngohengohe G222 KY285006.1 597/610(98%)
Saitozyma podzolica G252 KY107252.1 634/640(99%)
Sampaiozyma ingeniosa G1-3 KY109536.1 622/632(98%)
G19 KY109536.1 623/631(99%)
G10-3 KY109536.1 583/583(100%)
Glle-1 KY109536.1 622/631(99%)
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EF116912.1 Cryptococcus flavescens
|AM160631.1 Cryptococcus flavescens
Cryptococcus flavescens G17-3

5| IN544027.1 Cryptococeus laurenti
KJ522781.1 Cryptococcus flavescens
MF045447.1 Papiliotrema flavescens

71| Papiliotrema flavescens G1-2
Papiliotrema flavescens R8-1
KY108745.1 Papiliotremna terrestris
Ps! KP017376.1 Cryptococcus terrestris
KY108736.1 Papiliotrema fuscus

+ KT895965.1 Cryptococcus aureus

Cryptococcus aureus G4-5

Cryptococcus aureus G1-11

FN428944.1 Cryptococeus nemorosus
NG 058366.1 Papiliotrema rajasthanensis
AM262324.1 Cryptococeus rajasthanensis
FRB70475.1 Cryptococcus rajasthanensis
0G3-8

67| Papiliotrema laurentii R10-1

Papiliotrema laurentii G5-3

63 | Papiliotrema laurentii G22-1

MH636075.1 Papilotrema laurenti
KU316735.1 Cryptococcus laurenti
FN428934.1 Cryptococeus laurentii
KY107262.1 Saitozyma podzolica
Saitozyma podzolica G5-6

Saitozyma podzolica G5-5

| saitozyma podzolica G25-2

KY107260.1 Saitozyma podzolica

€ KY107252.1 Saitozyma podzolica
KT895970.1 Cryptococcus podzolicus
JQ672617.1 Cryptococcus podzolicus
Cryptococcus podzolicus G5-2

ﬂ{ Cryptococcus flavus G17-1

| AB863528.1 Cryptococcus flavus
FJ743627.1 Cryptococeus flavus

Piskurozyma taiwanensis DG3-7
Piskurozyma taiwanensis DG3-4

99| Piskurozyma taiwanensis DG3-1
LC178803.1 Piskurozyma taiwanensis

Saitozyma podzolica G3-5

Naganishia globosa G1-7

Naganishia globosa G1-1

LC203719.1 Naganishia friedmarnii

LC134296.1 Naganishia globosa.

KU316764.1 Naganishia globosa

KC433783.1 Naganishia vaughanmartiniae

991 KU316731.1 Candida pseudolambica
499& Candida pseudolambica G9-5
KY849376.1 Pichia occidentalis

99 Tetrapisispora iriomotensis DG5-1

KU316722.1 Tetrapisispora iriomotensis
KY109859.1 Torulaspora delbruecki
Cyberfindnera saturus G9-2
KU316734.1 Candida vartiovaarae
KU316733.1 Candida vartiovaarae
NG 060381.1 Candida vartiovaarae
KY107419.1 Cyberlindnera suaveolens
KY107414.1 Cyberiindnera suaveolens
KY107410.1 Cyberiindnera suaveolens
KY107409.1 Cyberlindnera suaveolens
KY107405.1 Cyberfindnera saturnus
KY107398.1 Cyberiindnera saturnus
KY107395.1 Cyberlindnera saturnus
KY107392.1 Cyberiindnera sargentensis
KY107383.1 Cyberlindnera mrakii
KU316712.1 Cyberlindnera saturmus
KT895984.1 Cyberlindnera saturnus
HQO25960.1 Willopsis saturnus
Cyberfindnera saturnus G9-3
Cyberlindnera saturnus G6-1
Cyberfindnera saturnus G5-1
Cyberfindnera saturnus DG8-7
Cyberfindnera saturnus DG8-6

£

Cyberindnera saturnus DGE-1
EU194465.1 Leucosporidium scolt

2| AB259917.1 Loucosporidium croatinivorum
MG07746.1 Leucosporidium scotti

KY109536.1 Sampaiozyma ingeniosa

KY463423.1 Sampaiozyma varilica

MG707726.1 Sampaiozyma varilica

NG 058398.1 Sampaiozyma ingeriosa

Sampaiozyma ingeniosa G103

Sampaiozyma ingeriosa G11c-1

‘Sampaiozyma ingeniosa G1-3

‘Sampaiozyma ingeniosa G1-9

L kwg16707.1 Rrodotorula ingeriosa

[ KY108983.1 Rhodotorula araucarias

Rhodotorula ngohengohe G22-2

Rhodotorula ltinis G6-4

Rhodotorula gutinis G4-6

Rhodotorula giutinis G4-4

Rhodotorula giutinis G3-7

Rhodotorula giutinis G3-6

Rhodotorula gutinis G1-4

NG 059770.1 Rhodotorula ngohengohe

MF045460.1 Rhodotoruia gutis

KY110000.1 Ustentyloma graminis

KY108037.1 Rhodotorula diobovata

KY108984.1 Rhodotorula batjevae

KP346950.1 Rhodosporidium babjevae

KP171606.1 Rhodotorula graminis

1Q650235.1 Rhodotorula glutinis

}ioltelmanmeﬂa {akashimae G1-4

Rhodotorula graminis G5-7
HM627115.1 Rhodotorula glutinis

—
0050

AB281316.1

Fig. 1. Phylogenetic tree of wild yeasts from ginseng field and Korean angelica field of Geumsan,
Chungcheongnam-do, Korea based on the nucleotide sequences of large subunit 28S ribosomal DNA.

The tree was generated by the neighbor-joining method, using MEGA7.
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Table 2. Wild yeasts isolated from Korean angelica field of Geumsan, Chungcheongnam-do, Korea

Putative species Isolated no. Related Genebank no. Identity(%)
Cryptococcus laurentii DG3-8 KU316735.1 633/640(99%)
Cryptococcus podzolicus G5-2 KT895970.1 639/641(99%)
Cyberlindnera saturnus G5-1 KU316712.1 616/619(99%)
G6-1 KU316712.1 608/619(98%)
DGo6-1 KT895984.1 610/617(99%)
DG6-3 KU316712.1 611/618(99%)
DG8-6 KU316712.1 612/619(99%)
DGS8-7 KU316712.1 609/618(99%)
Holtermanniella takashimae Gl4 FM242574.1 632/643(98%)
Papiliotrema flavescens G1-2 MF045447.1 629/642(98%)
R8-1 MF045447.1 631/641(98%)
Papiliotrema laurentii G5-3 KY108740.1 630/640(98%)
R10-1 KY108740.1 635/641(99%)
Piskurozyma taiwanensis DG@G3-1 LC178803.1 584/589(99%)
DG34 LC178803.1 598/604(99%)
DG3-7 LC178803.1 590/594(99%)
Saitozyma podzolica G3-5 KY107252.1 637/640(99%)
G5-5 KY107252.1 636/640(99%)
G5-6 KY107252.1 635/641(99%)
Tetrapisispora iriomotensis DG5-1 KU316722.1 611/618(99%)
Ginseng field Korean angelica field

(9 strains) (6 strains)

Candlida pseudolambica

Cryptococcus laurentii
Cryptococcus podzolicus
Holtermanniella takashimae

Cryptococcus aureus

Cryptococcus flavescens

Cryptococcus favus Papiliotrema laurentii Papiliotrema flavescens
Naganishia globosa Saitozyma podzolica Piskurozyma tafwanensis
Rhodotorula glutinis Cybertindnera saturnus Tetrapisispora irlomotensis
Rhodotorula graminis

Rhodotorula ngohengohe

Sampaiozyma ingeniosa

Fig. 2. Yeast diversity of soil in the ginseng field and Korean angelica field in Geumsan,
Chungcheongnam-do, Korea.
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Table 3. Tyrosinase inhibitory activities of soils of ginseng and Korean angelica field of Geumsan,
Chungcheongnam-do, Korea.

Tyrosinase inhibitory

Putative species Isolated no. activity (%) Remark (collected field)
Candida pseudolambica G9-5 29 Gmsec‘l;.gA('P;n/[z:;?rt;seng
Cyberlindnera saturnus G9-2 nd
G9-3 8.6
Cryptococcus aureus G4-5 1.8
Gl1-11 4.6
Cryptococcus flavescens G17-3 7.5
Cryptococcus flavus G17-1 73
Naganishia globosa Gl-1 3.6
Gl-7 28
Papiliotrema laurentii G22-1 nd
Rhodotorula glutinis Gl4 nd
G3-6 nd
G3-7 nd
G4-4 113
G4-6 nd
G6-4 nd
Rhodotorula graminis G5-7 nd
Rhodotorula ngohengohe G222 39
Saitozyma podzolica G252 nd
Sampaiozyma ingeniosa G1-3 nd
G19 nd
G10-3 nd
Glle-1 nd
Cryptococcus laurentii DG3-8 4 Korean angelica
(Angelica gigas Nakai)
Cryptococcus podzolicus G5-2 nd
Cyberlindnera saturnus G5-1 14
G6-1 44
DG6-1 nd
DG6-3 45
DGS8-6 5.6
DG8-7 nd
Holtermanniella takashimae Gl4 nd
Papiliotrema flavescens Gl-2 6.1
G8-1 103
Papiliotrema laurentii G5-3 14.7
R10-1 10.8
Piskurozyma taiwanensis DG3-1 nd
DG34 nd
DG3-7 nd
Saitozyma podzolica G3-5 nd
G5-5 nd
G5-6 nd
Tetrapisispora iriomotensis DG5-1 103
n.d, not detected.
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