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ABSTRACT

(’iﬁx The goal of this study and potent whitening tyrosinase inhibitor-producing wild yeasts and
heok for further optimiz production of tyrosinase. Among non-pathogenic wild yeasts obtained
updates from soils in Daejeon city and spice field of Geumsan in Chungcheongnam-do, Korea, we

selected Saccharomyces cerevisiae(S. cerevisiae) WJSL0191 and Papiliotrema laurentii (P.
@ OPEN ACCESS laurentii) ON30 show 33.2% and 27.3% respectively. These selected strains formed and
PISSN : 0253-651X not pseudomycelium. S. cerevisiae WJSL0191 was sugar-tolerant as well as halophilic in
eISSN £ 2383-5249 20% glucose-containing yeast (YPD) medium and 15% NaCl-containing YPD medium. S.
Kor. J. Mycol. 2020 September, 48(3): 285-296 cerevisiae WJSL0191 and P. laurentii ON30 showed 26.2% and 18.6% anti-wrinkle elastase

https//doi.org/104489/kJM20200028 inhibitory activities, respectively. aximal production of tyrosinase inhibitors obtained when

S. cerevisiae WJSL0191 was cultured at 30 for 72h in YPD medium and P. laurentii ON30 was
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HAH Hebd /49 rate-limiting §4~21 tyrosinase (EC 1.14.18.1)—‘5 L-tyrosine=
3 4-dihydroxyphenylalanine (L-DOPA) 2.2 A$FA]7] 1 L-DOPAS DOPA quinone 2.2 HEHs}o] %]
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Sto] o] 59| et EAJAt u] i I ShE elastase®} collagenase A151E/d 5= 57531 T

tyrosinase Al 22 AJAF 2|2 2713 ZAFSHITY
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Tyrosinase #15l12Hd Z7Joll= SigmaAKSt. Louis, Mo, USA)9] tyrosinase 2} ELISA readerS- AF-8-6
L, w5 o ¥l g 48] Aol elastase (R 4] HPE- 22 58] A1), collagenase (Clostridium
histolyticum @ 2FE] 2J4h) 55 ARSI 7|8f, §48A 41 458 A% Soll= 248
£3 Aok 2 AgsiTt
OpME D DME =29 XX U Tyrosinase AoiEM =X

oMY & 152 yeast extract-peptone-dextrose (YPD) B Z]ol] ZF5}0] 30°CollA] 24417 B ot &
8000 pm 2.2 20:27t A5t Al FAES AU AE FAES THAT 0.1 M Tris-HC
258N pH 8.3)0ll FE AIZ] & 50t FA o) 7] (Vibra Cell; Sonics & Materials, Newtown, CT,
USA)Z T3R5t 12,000 pm Q-2 20 27+ FA R 2loto] BA| L 2555 At

ol 5 RAIEZ ZE2EE5S 527X AZ! F 0.1 M potassium phosphate 258 (pH 6.8)°1l 10
mgmLE 8-5A|A tyrosinase 312/ 574§ Al 52 AFESI3ITH17,18].

Tyrosinase A3l &d 2 9]} 7Fo] A| 235t opA g W F A3 255 Al & 50 uLoll 0.1 M potassium
phosphate 2H=-8-(pH 6.8) 100 UL} 1.5 mM L-tyrosine 50 uLE &3 37°Col|A] ELISA readerS
o]-85to] 5EZFRESAIZ] 3 tyrosinase 40U % 7Foto] 37°CollA] 1027t BHE-A1Z] TF-2- 470 nmol|
A B =5 57gsto] ofefeb 22 A O & tyrosinase A 1SS AXtSHATH15].

Tyrosinase A1 31Z4 (%) = {C{(T-B)}/C X 100 )
(C, 2] T4%; T, Al BT S5 B, AlE blank2] S5)

FEWMI} I|S - slol| 22 Melay BN

>~

Elastase A 3J84; o @ & FA|E FZ5 A& 50 uLofl 0.2 M Tris-HCl 2+2-8-2H(pH 8.0) 150
UL, 4 mM N-Succinyl-(Ala)3-p-nitroanilide 50 pL €3} & ELISA readerS- ©]-8-510] 37°Col|A] 53¢
HES-A1Z1 2 elastase (0.2 unitmL) 50 pL= F7Fsto] 37°Coll A} SEXHRRSAIR] T3 410 nmoll A &

FEE Z7g5to] ofefiel Z-2 4] O & elastase A3 &S AlAFSIATH19].

Elastase A 3123 (%) = {C-(T-B)}/C X 100 @)
(C, H27) FF 5 T AE79] F85%; B, A& blank®] 58)

CollagenaseA| 1 &/d; oI = FA|E 2EE A& 50 pLoll 4 mM CaCl,S $H3-3H0.1 M Tris-
HCI H&-8-9%(pH 7.5) 125 UL} collagenase (0.5 mg'mL) 125 LS &5 & 37°Col 202 S9H RS
6% T4 &9 200 pLE BH-3-Z A| A7 AL ethyl acetate 700 pLE 7 FSF AT

30% vortex S SFH YA T A4EY 200 uLE- 35+0] ELISA readerS- ©]-8-5H 340 nmof| 4] &
5743 & oot g2 A 2 2 collagenase 4311278 = A TH20].

Collagenase A 312/ (%)={1(T-T.B/C-B)} X 100 ©)]
(C, 2T 4%, T, Al B S8, TB, Al &7 blank 33 =; B, tHE blank 33 %)
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Fraksl 8H4; o a1 BN E 255 60 Lol DPPH(a-dipenyl-B-picrylhydrazyl) 240 uL 35k
T ELISAreaders ©]-8-510] 525 nmel|A] 1042 &9+ S8 =5 5743 ¥ ofzfiet 22 A © 2 DPPH
S ALFSHATE ti 2= 99.5% EtOH 60 ULol| DPPH 240 uLE 2315k 71 0 2 513 Th20).

DPPH &/ (%) = 1-{T,,~(T,-C)}/C X 100 @)
(C, 2T FFE; T, A BT 07 85 Ty A5 108 S8 5)

SOD SAF &; o e FAHE 2E5 285 ULt 24 mM pyrogallol 15 uLE 23+ & ELISA
readerE- ©]-8510] 420 nmol|A] 102 59 SFEE 574 F ofzfiet 22 Al 0 = SOD fARHA
<= AlAFeIIT tZ = 55 mM Tris-HCl 2582 (pH 8.2) 285 UL} pyrogallol 15 ULE S5 A
O 2 5kgiTh21].

SOD -FAF /g (%) = {(C-T)/C} X 100 5)
CHET FTE TAET F95)

M FZEES AZ5H o529 tyrosinase 2|31 E/d-& 575 A= Table 17+ 2T

A 1 E ol A E2] St Saccharomyces cerevisiae (S. cerevisiae) WISL0191 v-5-2] tyrosinase
A& do] 332% 2 BeldF% 7P =9kl S, cerevisiae WISL0088 5= 21.3%2] A{ai&d-S
Helou Yz o 8 W52 thii 15% B|Fho| A 2/d o] gl whhA] tyrosinase #{oHE

do] 71} =2 8. cerevisiae WISL 01912 94> -5+ 2 Ad5ict

AEEFFQ S, cerevisiae= B YAJ0| A GRAS T2 e 37 5o M whg 4]
I aR 5o ool QI HZolle FUFURY A QEINATE A AsEd
(712 R 2]7H/d B-secretase #1512 [8]2F acetylcholinesterase A1 312/J[9], A7 0] 2Al/d Fal Ay
AR Y[515 tHFe BeldAdEo] Barko] Sfg R R R & vl FES W 9= ARjjAo s

83t arolt.
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Table 1. Tyrosinase inhibitory activities of non-pathogenic wild yeasts obtained from main riverside
soils of Daejeon city, Korea.

No. Strains Isolated No. Tyrosinase inhibitory activity (%) Remarks (collected site)
1 Candida infanticola WISL0039 nd' Dagejeon-cheon
2 Candida norvegica WISL0145 nd
3 Candida pseudolambica WISL0050 nd
4 Candida railenensis WIJSL0149 4.10
5 Candida zeylanoides WISL0077 13.20
6 Debaryomyces vindobonensis WIJSL0163 10.00
7  Geotrichum fiagrans WISL0166 nd
8 Kazachstania servazzii WISL0084 14.40

WISLO0085 7.70
9  Lodderomyces elongisporus WISL0086 12.90
10  Pichia membranifaciens WIJSLO0178 540
WISLO0179 1.40
11 Pichia spartinac WISL0087 7.59
12 Pseudozyma aphidis WISL0180 nd
13 Saccharomyces cerevisiae WISLO0013 13.10
WISL0088 21.30
WISL0089 12.70
WJISL0191 33.20
WISL0014 19.70
WISL0015 10.80
14 Candida vartiovaarae WISLO0101 2.20 Yudeung-cheon
WISL0097 240
WISL0098 6.70
WISL0099 8.50
WIJSL0100 12.70
WISLO0102 430
WISLO0103 8.50
15 Candida sake WISL0053 10.10
WISLO0153 12.90
16 Geotrichum klebahnii WISL0081 10.10
WISL0082 6.50
17 Rhodotorula mucilaginosa WISLO0112 1.00
18 Saccharomyces cerevisiae WISL0091 2.60
19 Saccharomyces cf. cerevisiae WISL0190 540
20 Torulaspora delbruecki WISLO117 15.80

“n.d; not detected, bold type font; selected yeast

H|Z MuFopY G S, cerevisiae WISL 01912] tyrosinase #131&Hd 0| Diutina siamensis JR37-52]
30.9%2} Starmerella bombicola 80-1-12] 36.2%S{15]1} B]&5FA U 2F7F We 2 sfghd o] QA2
ofgfjet -2 itz A} AE Sl AaiEdAdS IA SXIAZ = AL A7}

A& FaAE Aol 235t ol 85 AL

AR

GRAS 520]7] wfj2o]| o] o g & F 55 o|-§
St 1H I} 71 9] 7] 54 0|8 S A2 A Q] ARYA] 2-84do] ulf.¢- 2 Z 02 AtR T
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H, FAE Q)R] FH EFoA] ZEg HH YA oMY SRS FAE FEE52
tyrosinase #|o1&/d-& 57T A= Table 22 2t o] 5 oMYA R E 5 ot AfH) EYolA &
2] S} Papiliotrema Jaurentii (P, laurentif) ON 30°] tyrosinase #3123 0] 27.3%2 71 =941, uhs A
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Table 2. Tyrosinase inhibitory activities of non-pathogenic, wild yeasts obtained from spices field of
Geumsan in Chungcheongnam-do, Korea.

No. Putative species Isolated No.  Tyrosinase inhibitory activity (%) (mlﬁm e)
1 Bamettozyma californica M4a-2 nd' Garlic
2 Candida intermedia Mda-1 nd (Allium Sativam L.)
3 Candida pseudolambica Mla-2 nd
4 Cryptococcus laurentii M15-1 6.5
5 Cryptococcus luteolus M9c-1 94
6  Cyberlindnera fabianii Mi4-1 nd
7 Debaryomyces vindobonensis MS5b-1 6.8
8  Hannaella oryzae MOb-1 18.1
9 Meyerozyma guilliermondii Mic-3 19.7
10  Papiliotrema flavescens Mi2-1 nd
11 Papiliotrema laurentii M8a-2 2.7
12 Trichosporon moniliiforme Mi3-2 132
13 Wickerhamomyces anomalus Mla-3 8.0
14  Candida intermedia PAIb-1 11.1 Ginger
15 Debaryomyces hansenii K2a-1 34 (Zingiber officinale)
16 Meyerozyma guilliermondii KS5a-1 nd
17  Papiliotrema laurentii K4b-2 94
18  Rhodotorula oryzicola PA3c-1 114
19 Rhodotorula tatwanensis KS5c-2 nd
20 Sampaiozyma ingeniosa Kle-3 nd
21 Trichosporon moniliiforme K4b-1 nd
22 Wickerhamomyces onychis PA1b-2 132
23 Aureobasidium melanogenum ONI13 143 Onion
24 Aureobasidium pullulans ON6 nd (Allium cepa)
25 Candida pimensis ONI2 8.8
26 Cryptococcus laurentii ON28 14.1
27  Curvibasidium pallidicorallinum ON7 nd
28 Papiliotrema laurentii ON30 273
29  Sydowia polyspora ONS5 nd
30 Torulaspora delbrueckii ON29 16.7
31 Tiichosporon moniliiforme ON27 11.7
32 Kwoniella bestiolae ONI10 nd

“n.d; not detected, bold type font; selected yeast
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ke

Tyrosinase Moil&d 24+ 22 #F52| Zeix E4ut 2|y
w4 E4d 9J2F 2] Tyrosinase Aoli&2 At 4 2 AEket oY G & S, cerevisiae
WISL 01912} P. Jaurentii ON30 w7521 2415 7]4 22 NCBI®|l BLASTS}9] AM=E &2l
oS, o] EHIE O 2 B} AlS4E ATt o] bootstrapEAl 2,0002] HHEO & 4~3Y %]
A3 MEGA-X [26]E ©]-8-5}9 neighbor-joining1 545 2351 21 outgroupwtF5 2+ 2H2+
Hanseniaspora opuntiae2} Trimella monformis 52 AH&-51RA T 0] & F w52 phylogenetic tree=
Fig. 14,]- 7+ o:]EH o]—Z-] HH 0]?‘]—%] E ExEQS =S _,_}\]—o]- 7:14,]-._. Table 3_],]- 7]—]:]-
olE 759 x| Fel= FI~ELYP 0= Zolo] ol YA = oFIL B
7\]‘— F/do o} o tALE A SHA] Sttt
3t Al 25 YPD H|A| 2} yeast extract-malt extractH Aol A] 2 AJS-6191 11 HIEFRIS- 347}
SH2] 942 YPD HHX] oM = 2 A 85T ARk T 200 E =2 335 YPD HiA|of| A A
Eot= W3S B, 5% NaClZ &-3-3t YPD Bl Z|of| A AEoh= S84 E=-50|%ltt 5] 8.
cerevisiae WISLO1912 YRFH 0 = =5 A 2L} § 5 & 0]-8-%]= Saccharomyces cerevisiae 2+ &
2] 20% Z=4 -7 YPD HIA| 2} 15% NaCl -3 YPD HiZ| ol M &= 2 R85 k= 735t i Ad o 5
‘d= Hof 4t §-8/do] ulj e 2 A o= ALRHTh
S5 Al B AREHQl SR E3 -FAFSHA pH 5.0-6.00014 & S5 0Lt S, cerevisiae
WISLO1915to] Yyt & H-57+0] 20-30°Coll 4] AY8-0] EQLOLL P Jaurentii ON 302 22 H 22
E=Q120-35°Col|l A A5t W E/d2 B e

N
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Ol'

Table 3. Microbiological characteristics and anti-aging enzyme activities of the selected tyrosinase inhibitor - producing wild yeasts.

Characteristics Saccharomyces cerevisiae WJSL0191 Papiliotrema laurentii ON30
Morphological characteristics
Shape/size (um) Oval/14-1.8 Global/1.6-1.6
Vegetative reproduction Budding Budding
Ascospore + +
Pseudomycelium - -
Cultural characteristics
Growth on YPD/ YM/ PD media HHHAA A+
Color on YPD medium White Cream
Growth on Vitamin-free medium + +
Growth on 10%/20% glucose-YPD medium A +H+
Growth on 5%/15%/18% NaCl-YPD medium /- +H/-/-
Growth on temp./pH range 20-30°C/pH 5.0-6.0 20-35°C/pH 5.0-6.0
Assimilation and fermentation on sugars (Assimilation)  Glu., Gal., Suc., Man., Raf., Mal., Fru., Cel., Sta. Glu, Mal
(Fermentation) Glu., Gal., Mal. -
Physiological functionalities related anti-wrinkle and anti-aging
Elastase inhibitory activity (%) 262 (£2.2) 18.6 (+1.7)
Collaganase inhibitory acitivity (%) nd nd
Antioxidant activity (%) nd 3.1 (x04)
SOD-like activity (%) 102 (+0.3) 3.7 (0.1)

YPD: Yeast extract-peptone-dextrose; YM: Yeast extract-malt extract; PD: Potato dextrose; +++: Very good growth; -: No growth; Glu: Glucose; Gal: Galactose; Suc:
Sucrose; Man: Mannose; Raf: Raffinose; Mal: Maltose; Fru: Fructose; Cel: Cellulose; Sta: Soluble starch, n.d: Not detected.
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(A) — K¥108650.1 Nakazawaea lacshanensis

100)| ——— U75722.1 Pichia holstii

JF439364.1 Debaryomyces hansenii

KY109454.1 Saccharomyces paradoxus
el | MF966571.1 Saccharomyces cerevisiae
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SaccharomycescerevisiaeWJSL0191

LC0S94390.1 Tetrapisispora phaffii

—— NG 055311.1 Hanseniaspora clermontiae

|

- AB773413.1 Hanseniaspora guiliermondii

KX061784.1 Hanseniaspora opuntiae

®) oo
L KU316755.1 Cryptococcus laurentii

KJ507291.1 Cryptococcus rajasthanensis

100l c178805.1 Papiliotrema rajasthanensis

00 KU705464.1 Papiliotrema fonsecae

1 I
AY953961.1 Cryptococcus fonsecae

LC178739.1 Papiliotrema aspenensis

o8l KC469776.1 Cryptococcus aspenensis

KY109180.1 Rhynchogastrema complexa

—1 —— KY¥Y108736.1 Papiliotrema fuscus

77 KC845935.1 Cryptococcus flavescens

NG 058364.1 Papiliotrema anemochoreius

FN428883.1 Cryptococcus nemorosus

82 KF830191.1 Papiliofrema nemorosus

NG 042386.1 Papiliotrema bandonii

lKY1 07130.1 Papiliotrema mangalensis

100|AY953956.1 Cryptococcus cellulolyticus

AF075493.1 Tremella moriformis

0.0100
Fig. 1. Phylogenetic tree of the tyrosinase inhibitor — producing wild yeasts, based on the nucleotide sequences of large subunit 26S
ribosomal DNA D1/D2 region. The tree was generated by the neighbor-joining method, using MrGA 7. (A) Saccharomyces cerevisiae
WISLO0191, (B) Papiliotrema laurentii ON 30. (bold type font; selected yeast)
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ShH 0|5 2370 0|75 HF52 G RIS ZAFSH 23S, cerevisiae WISLO191+= glucose,
galactose, fructose, maltose, sucrose, mannose, raffinose, cellulose, &5 Z}3F A|Z 1L glucose,
galactose, maltose's= W EA| ZATHTable 3). 2|, P, Jaurentii ON 30+= glucose2} maltoseTH= A3}

AZ3 Ao AFG T BE G52 WEA1A) Raleic

Tyrsoinase Aol =2 YAt 94~ o 59| 8/ Ao} o) i otk Aejdidos

elastase@} collagenase #|31E/3 S+ 48 &4, SOD RAF 2] 5= 57 5HA Th(Table 3).
FEAY/ Y9lo] El+= elastaseol| ThSt

QFAL P laurentii ON30E. 18.6%S H Tt EE5FSOD -FAF A2 S, cerevisiae WISL01910] 10.2%=

HAS 2, collagenase A3/ 3t GAtst S 52 YA 10% HRHe] B2 2 & BTt
SHH, elastase A13f&AJ 0] L4 S. cerevisiae WISLO191 T-5=9] elastase A31E-2 AYJAF 2| &

B A 7ke] &S AKSH A3 Bl 4841 7Hol] 30.0%, 724170l 32.4%S H 1 THdata not shown).

ok

Tyrosinase XSS % AdA =7

vk 9] o3k, 9)2t 740| Tyrosinase A|BHEY 94 F5=2 2|Z AUSHS, cerevisiae WISLOI91
2} P laurentii ON 305-3 YPD H||of] 745510 15°Coll A 40°C7HA] Y20l M 2447 El G &
T 483} tyrosinase A3l 2/-2 S A} F o BT AK-2 20°Ce} 30°CoilA] pi-¢- 29t
3] S. cerevisiae WISLO191-= 40°COlA &= 1] 3.2} AJ-8-0] 955193 ChFig. 2). Tyrosinase A5 EA-&
cerevisiae WISLO191 7227} 30°Coll A BHFE1AS ] 34.0%2 7HAF =911 20°CO A . 21%S Kol
RO P Jaurentii ON30-E 20°Coll A 718 $22431(32.6%), 30°C MHRIOIA = 26%5 BT 15°CoHS
A= 72 11%2) 8.0%, 40°C Bl A= 13%2 2.3%2 1 Wt THFig. 2).

m 4

wnn J

40—

s

2 30 - =

: ,f
© %
g V)
5 20 4 - g
g Z
: n
c

'g 10 ~

b

'z‘ 7

T T

15 20 30 40
Temperature (°C)

Fig. 2. Effect of cultural temperature on the tyrosinase inhibitory activities of Saccharomyces cerevisiae
WISLO191( ) and Papiliotrema laurentii ON30 ([___]).
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B 7o) FF, 4 d5=2 Adkst oG 1 S, cerevisiae WISLO1912] + A8-8-3} tyrosinase
#si2 /ol U]Z]b HjFA e FeF= ARRE A1} Fig. 31} 2T Tyrosinase 4| o2 HI A
o] AojRof wie} F7tsto] # A8o] ti7] L71Q1 i) 48417 ] OF 63.5%F HAL o A

80| A2 7|0l Eoi7l= o 7241710 tyrosinase A1 &AI 0] 96.1%2 A Z715}0] 211 %3]
S Hol & HjoF 96A| 7tof| ek7F 7HASH= 7 gko|gic)

TS, P Jaurentii ON302] BiFA| 7ol whE o 2383} tyrosinase Z13H&Hd-& S5 A1t uli%F 12
AN7FZ t47] F715E tyrosinase A5l &g 0] 20.6%2 S4 3] Z715E & v 244]7H0l] 30.4% =2
Z|21of Dok 2 48A17H71R] 297 WolA]= 73 7ol Jlth(Fig. 3).

N

100 % ]

S e 7 :

|5 _

= _ /

£ =

-

g .l NN

= ' _ I
lem L

Cultural time (h)

Fig. 3. Effect of cultural time on the tyrosinase inhibitory activities of Saccharomyces cerevisiae
WISLO191( ) and Papiliotrema laurentii ON30 ([___]).
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