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ABSTRACT

The goal of this study was to characterize unrecorded wild yeasts from soils of spices
plants fields and further, to elucidate its anti-demential activities and tyrosinase inhibitory
activity. Piskurozyma taiwanensis R4-1 (NIBRFGC000502619), Nadsonia starkeyi-henricii
R6-2 (NIBRFGC000502618), and Canadida friedrichii M12-6 (NIBRFGC000502615) isolated
from soil of garlic field represented newly recorded yeast strains in Korea. Vishniacozyma

1) peneaus 12-9 (NIBRFGC000502617) and Cryptococcus aspenensis 121-1 (NIBRFGC000502616)
Check for from soil of ginger field represented also newly recorded yeast strains, and microbiological
updates

characteristics of its fifteen yeast strains were investigated. All of these unrecorded yeasts
exhibited oval-global shape and have ascospores except Canadida friedrichii M12-6.
Piskurozyma taiwanensis R4-1 and Canadida friedrichii M12-6 grew well in vitamin-free
medium, and Piskurozyma taiwanensis R4-1 was halotolent growing in 10% NaCl-containing
yeast extract peptone dextrose (YPD) broth. After prepared cell-free of the unrecorded wild
hitps,/coiorg/ 104489/K M20190000 yea.sts, acetylchol.in.esterase (AC.hE) a.nd .bll.ltyrylchgl.inesteras.e (BFhE) i.nhibitory activitigs as
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TN Z2EE A Z: 2 1]7])E oG 2 yeast extract peptone dextrose (YPD) B Z]of] HZ5}0]
30°Cof|A] 24A17H HIYBE 2 8,000 pm O =2 2027 4] 2] 5to] A HiFES AU Al vl %F
E-2 thA] 0.1 M Tris HCl 2458l (pH 8.3)0]] FEFAIZ] & Z-3u} Alukafl 7] (Vibra cell; SONICS &
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mLE -GS A|A e/ 758 A5 = ARESIATHS].

opiE o] Aeje ] £7d: |4 Acetylcholinesterase (AChE) 2] 3H23-2 2} well platec]] 0.1 M
sodium phosphate 2F=-8-H(pH 7.3) 110 uL, acetylcholinesterase (0.8 unit/mL) 30 pL, 7] (2 mM
acetylthiocholine chloride) 30 uL, 2 mM DTNB 20 L, assay buffero]] 1 mg/mL 2 -85} A]7] sample 10 uL
2 E3sto] 37°CollA] 65 59 HESA|IZ] & A VERSAmax microplate reader (Molecular Devices,
Sunnyvale, CA, USA) & 415 nmoi|] E4 =5 57 S ofzljel Zho] AChE A& d S Atst3ict
[7, 18].

Acetylcholinesterase / Butyrylcholinesterase 2151 2Hd (%) =
Semin - Comin

1- x 100

C:6min - COmin

€ t272 FY5; S, AlETe] S45)
Butyrylcholinesterase (BChE) A|a&Hd-2 T4 3 222 50 uL 0.1 M sodium phosphate £+5-8-9 (pH
7.3) 70 uL, BChE (0.8 unit/mL) 30 pL, DTNB (2 mM) 20 L5 &§}5+ 2 2 mM acetylcholine chloride
30 uL H7Fstod 37°CollA] 1527 BESAIZ] ThE- 415 nmol| A S =S S7510] 919k 22 AChE

96 - LC178803.1 Piskurozyma taiwanensis
79| | piskurozyma taiwanensis R4-1
FJ527115.1 Hannaella kunmingensis
KR136232.1 Hannaella luteola
80 NG 042362.1 Hannaella sinensis

99

KJ507291.1 Cryptococcus rajasthanensis

KC798403.1 Papiliofrema nemorosus

LC178739.1 Papiliotrema aspenensis
100

g9 || KC469785.1 Cryptococcus aspenensis
82— Cryptococcus aspenensis 121-1
g9~ NG 058433.1 Vishniacozyma peneaus

Vishniacozyma peneaus 12-9
KX096666.1 Cryptococcus heimaeyensis
KX078413.1 Cryptococcus tephrensis
KY107270.1 Cryptococcus subarcticus
100 L KY110045.1 Vishniacozyma victoriae
JF501534.1 Schizoblastosporion starkeyihenricii
89 Nadsonia starkeyi-henricii R6-2
100 |' KY109593.1 Nadsonia starkeyi-henricii
KY108596.1 Nadsonia fulvescens
941 FJ527208.1 Yueomyces sinensis
DQ442702.1 Candida transvaalensis
72 KU316697.1 Candida zeylanoides
88 E MHB872847.1 Cephaloascus albidus
NG 057185.1 Wickerhamomyces patagonicus

KY106291.1 Candida amphicis
FJ357699.1 Candida keroseneae
LC341476.1 Candida membranifaciens
NG 054790.1 Candida diospyri
KY106453.1 Candida friedrichii
0.050 89! Candida friedrichii M12-6

Fig. 1. Phylogenetic tree of unrecorded yeasts isolated from the soil of spice plant fields of Geumsan,
Chungnam province, Korea, based on the nucleotide sequences of large subunit 26S ribosomal DNA
D1/D2 region. The tree was generated by the neighbor-joining method, using MEGA?7.
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|5l 24 Al 0 2 BChE Ao Aktslgitt.
o]l Tyrosinase #3122 9Jeh ZHo] A2 oPYE R FM|E FE2 A|F 25 pLoj 0.1 M
potassium phosphate 2HZ-8-H(pH 6.8) 150 L, 1.5 mM L-tyrosinase 50 pL &3} & 37°CoilA] ELISA
Z- 0]-85}0] 587} incubationt 2 tyrosinase 40 U2 471510 37°Col|A] 1027+ HF2A]A 470

nmef|M FFEE 57T 5 of2fiel A2 A 22 tyrosinase A3l &/d& AISIATH17).

Tyrosinase A15H2H/g(%) = [{C - (T B) }/C] x 100
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Ok} 42 dulx] EZo=RE 2algh 7L 0715 opdig o £4
SRsT} A7, el Eob] 5.0 2iE| Heldhopd AR  nhsak A AR Bl Bele
Vishniacozyma peneaus 12-9 (NIBRFGC000502617), Cryptococcus aspenensis 121-1 (NIBRFGC000502616),
PiskurozymataiwanensisR4-1(NIBRFGC000502619), Nadsoniastarkeyi-henriciiR6-2(NIBRFGC000502618),
Canadida fiiedrichii M12-6 (NIBRFGC000502615) 5 57527} =] n)7| & a2 2 2] A¥L|Qic),
o|=2] FEfA, vl 57} phylogentic treei= 212t Table 1, Fig. 13} 2Tt o 1|7| & 2 2=
T~ oz Zolo] o5 JY¥ FA1S SFAL Vishniacozyma peneaus 12-9, Cryptococcus
aspenensis 121-1, Piskurozyma taiwanensis R4-1, Nadsonia starkeyi-henricii R6-2-2 AP EALS 4513
ch
Vishniacozyma peneaus 12-9, Cryptococcus aspenensis 121-1, Piskurozyma taiwanensis R4-1, Nadsonia

starkeyi-henricii R6-2= YPD B 2|2} yeast extract-malt extracts (YM) HYZ], H]EFRI-S H7|5}A] ok

Table 1. Microbiological characteristics of unrecorded wild yeasts from the soil of spice plant fields of Geumsan, Chungnam province, Korea

Strains Vishniacozyma Cryptococcus Piskurozyma Nadsonia starkeyi- ~ Canadida fiiedrichii
peneaus aspenensis taiwanensis henricii
Isolated no. 29 121-1 R4-1 R6-2 MI12-6
Morphological characteristics
Shape Global Global Oval Global Oval
Vegetative reproduction Budding Budding Budding Budding Budding
Size (um) 1.0 x 1.2 12 x 14 12 x 1.8 1.6 x 1.6 09 x 13
Ascospore + + + + -
Pseudomycelium - - - - -
Cultural characteristics
Growth on YPD /YM/PD media A HHA+ HHAHA HHAHA -+
Color on YPD medium Cream Yellow Yellow White Cream
Growth on Vitamin-free medium + + ++ + +
Growth on 10%/20% glucose- +H+ A+ HHA+ - A+
YPD medium
Growth on 5%/15% NaCl-YPD +H+ +— +HHA+ +- +H

medium
Growth on temp/pH range

20°C~35°C/ pH 5~8

20°C~35°C/pH5~8  20°C~35°C/pH 5~8  20°C~35°C/pH5~8  20°C~35°C/pH 5~8

+, formed; -, not formed; YPD, yeast extract peptone dextrose; YM, yeast extract—malt extracts; PD, potato-dextrose
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Table 2. Several physiological funtionalities of unrecorded wild yeasts from soils of spices plants fields of Geumsan, Chungnam province,
Korea

Unredcorded yeasts Vishniacozyma Cryptococcus Piskurozyma Nadsonia starkeyi-  Candida fiiedrichii
peneaus aspenensis taiwanensis henricii

Isolated no. 129 121-1 R4-1 R6-2 MI12-6

AChE inhibitory activity (%) 9.9 (*0.7) nd 6.6 (£1.2) nd nd

BChE inhibitory activity (%) 6.7 (10.6) 5.6 (+0.6) nd nd 2.1 (0.5)

Tyrosinase inhibitory activity (%) nd nd nd 5.504) 14.4 (+1.3)

ACHhE, acetylcholinesterase; BChE, butyrylcholinesterase; n.d, not detected.

YPD HiZ]ol|A] & B Y8511 O 1 Vishniacozyma peneaus 129 9] 455+ 5 10% NaCl% shost
YPD HjZ|of|A] A8t TPA GREA o|52 o o] Ug7]AS Ble= e o
rofuel A F4 AT 5 I 0 2 & ol 380 ChAARE-S AAkeE 7;_; 275o] o]

So] 27} @A77} e e,
2] n)7|12 &=l 3t o <A B 1E Vishniacozyma pencaus= Liu S{19]o] oJ}o]

Tremellomycetes®] 2AAES 0 2 257 EI913, Cryptococcus aspenensist 2-0] A2 )

oflM A5 22, S = ATH20]. E=5F Piskurozyma taiwanensise= THTF] 412 9lof| A] ballistocconidium
S JA5ke M2 opda 2 2a|, B121] E|%)3, Nadsonia starkeyi-henricii= Kurtzman “5{22]
of 9J5}od Saccharomycotina®} 2+ 150| &£5k= A2 S 1 7F2 Bt

TES} Canadida fiiedrichii= Eff=rol| 4] 22, B 1% Candida jarooni 2 Candida songkhlaensis?t 4]
A THE M2 a2 2 22 B 23] E3ich
2L 07| opyEme| MajEy
A OIS 71 7074 A1 S oPIERE K8 Slstol sl o] A
Sk n|7|2 o g 1 o] AT 2EE-5 A 25}o] Fx|uliA] actylcholinesterase@} butyrylcholinesterase
Aol ot m]ulA tyrosinase A1oHE g2 S7SHATHTable 2). 5522] 1] 7| & o & R O] FAE 2=
Z5 2 actylcholinesterase@} butyrylcholinesterase ] 3&43-2 Vishniacozyma peneaus 12-97} Z}2} 9.9%
o679 B2 % o2 o] g7t 506 ke Btk

o)A tyrosinase A3 &H/d-2 Canadida fiiedrichii M12-62] F-A| 3L F£ZE0] 144% 2 A|Y =941
Nadsonia starkeyi-henricii R6-27} 5.5%5 H Ot ZE[17]9] QA EQfojA] Bt O}:"gﬂ

Naganishia globosa G1-72] 28%2} Han 5{24]2] Starmerella bombicola 80-J-12] #]312Hd(36.296) 2Tk
£ 322403k

HQ

e)7|57e A ] floto] A 3 Fate] et mebx], nhsat A4 52 AfHiA] EUA
S0 £, 5783 opdER F vk ARl 2]t Piskurozyma taiwanensis R4-1
(NIBREGC000502619), Nadsonia starkeyi-henricii R6-2 (NIBRFGC000502618), Canadida friedrichii M12-6
(NIBRFGC000502615) 522} A§73oi| A B-2]t Vishniacozyma peneaus 12-9 (NIBRFGC000502617)2}
Cryptococcus aspenensis 121-1 (NIBREGC000502616) #-52] oG R & U 0|71 & g1 72 ]
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% 4151o] o} 5] YefEE, Wit B4 52 ZAEHT, 1% 25 S 7E-Euges
Piskurozyma taiwanensis R4-1, Nadsonia starkeyi-henriciiR6-2-5-2 AP EAFS- & Ad 53T, Vishniacozyma
peneaus 12-9, Cryptococcus aspenensis 121-1, Piskurozyma taiwanensis R4-1, Nadsonia starkeyi-henricii R6-2
= yeast extract—peptone—dextrose (YPD) HJ 2|2} yeast extract-malt extracts (YM) HiZ], H]EFIS- 7}5}

A &2 YPD HiR| | A &= 5 A8-5191 O™ Vishniacozyma peneaus 12-9 2] 445+ %= 10% NaClS-
RS YPD Mol 8B B9 BRSAT,
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