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ABSTRACT : Sixty one yeast strains of 21 species were isolated from wild flowers in Gogunsanyeoldo, including Seonyudo of
Jeollabuk-do, Korea, and identified by comparison of nucleotide sequences for PCR-amplified D1/D2 region of 26S rDNA using
BLAST. Among them, Cryptococcus sp. including C. aureus SY1-4 were found to be dominant, and Metschnikowia sp. including
M. reukaufii SY20-1 and Rhodotnula sp. such as R. ingeniosa SY1-1 were also abundantly isolated. Some physiological functio-
nalities of the culture broth and cell-free extracts from 61 yeast strains were determined. Supernatant from Metschnilowia reuk-
aufii SY44-6 showed anti-gout xanthine oxidase inhibitory activity of 49.6% and whitening tyrosinase inhibitory activity of 38.4%,

respectively.
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Fig. 1. Sampling sites (k) of Gogunsanyeoldo, Jeollabuk-do,
Korea.
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Table 1. Yeasts species isolated from wild flowers in Gogunsanyeoldo, Jeollabuk-do, Korea

Related Related
No. Putative species Genbank  Identity (%) | No. Putative species Genbank  Identity (%)
sequence sequence
1 Candida zeylanoides ~ SY51-4 ]X441602.1  575/581(99) |8 Cryptococcus terrestris  SY4-4  KC006603.1  595/600(99)
2 Cryptococcus aureus ~ SY1-4 EU304246.1 598/602(99) |9  Debaryomyces hansenii SY8-1 KC261981.1 575/577(99)
SY3-2 EU304246.1 587/590(99) SY8-2 KJ095639.1 567/568(99)
SY3-5 EU304246.1 589/591(99) |10  Kazachstania servazzii SY14-3 JQ808006.1  559/559(100)
SY15-1 EU304246.1 594/598(99) |11  Kazachstania unispora SY14-1 HM627101.1 577/582(99)
SY20-3 EU304246.1 578/578(100) |12  Metschnikowia reukaufii SY20-1 JX067756.1  507/513(99)
SY23-2 EU304246.1 596/601(99) SY20-7 JX067756.1  516/520(99)
SY23-3 EU304246.1 599/605(99) SY32-1 JX067756.1 514/517(99)
SY33-2 EU304246.1 593/598(99) SY33-1 JX067756.1  519/525(99)
SY40-1 EU304246.1 593/593(100) SY33-7 JX067756.1  513/517(99)
SY40-2 EU304246.1 584/585(99) SY38-1 JX067756.1  519/523(99)
SY46-3 EU304246.1 597/600(99) SY38-2 JX067756.1  517/523(99)
3 Cryptococcus bestiolae  SY7-1  FJ534903.1  594/597(99) SY44-6 JX067756.1  514/517(99)
SY23-1 FJ534903.1  594/597(99) SY44-7 JX067756.1  516/518(99)
SY23-4 FJ534903.1  584/588(99) SY46-5 FJ455114.1  510/520(98)
4 Cryptococcus flavescens SY1-5 ]JX049434.1  598/602(99) SY46-7 JX067756.1  506/509(99)
SY26-2 FJ743610.1  603/607(99) |13  Occultifur externus SY5-2  AY745723.1 586/601(98)
SY26-3 AB698750.1 590/591(99) |14  Pichia holstii SY20-2 AY761150.1 562/574(98)
5  Cryptococcus magnus  SY6-1 JX188126.1  604/607(99) |15  Pichia scolyti SY3-1 HE612109.1 534/540(99)
SY14-2 JX188126.1 607/610(99) SY3-4 HE612109.1 528/535(99)
SY36-1 JX188126.1  605/607(99) |16 ﬁ:)‘;iizzzdi”m SY4-2  JX068686.1  567/569(99)
SY36-3 JX188126.1  607/609(99) SY4-5 JX068686.1 567/569(99)
SY40-3 JX188126.1 608/609(99) |17  Rhodotorula ingeniosa SY1-1 ~AJ749834.1  580/593(98)
SY40-4 JX188126.1 608/609(99) |18  Rhodotorula minuta SY47-2 FR870029.1 588/593(99)
SY44-4 JX188126.1  607/609(99) SY47-4 FR870029.1 596/601(99)
SY44-5 JX188126.1  597/597(100) |19 iﬁoj‘fg"ﬂfa SY7-3  FN428899.1 573/575(99)
SY46-4 JX188126.1 594/594(100) |20  Rhodotorula slooffiae ~ SY34-2 AB566328.1 596/600(99)
6 Cryptococcus saitoi SY4-3 JX188127.1  588/590(99) SY34-4 AB566328.1 595/596(99)
7 Cryptococcus tephrensis SY26-1 JX188134.1  588/590(99) SY42-4 AB052212.1 595/597(99)
SY44-1 JX188134.1 605/611(99) |21  Yarrowia lipolytica SY51-1 HF545672.1 510/511(99)
SY51-3 HF545658.1 510/512(99)
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Table 2. Physiological functionalities of the yeasts from wild flowers of Gogunsanyeoldo, Jeollabuk-do, Korea

Antioxidant activity

Xanthine oxidase inhibitory

Tyrosinase inhibitory

No. Yeast strains (DPPH) (%) activity (%) activity (%)
Supernatant Cell-free ext. Supernatant Cell-free ext. Supernatant Cell-free ext.
1 Candida zeylanoides SY51-4 10.7£0.7 nd n.d n.d 248+1.0 18.6 £ 0.6
2 Cryptococcus aureus SY1-4 9.610.6 nd 11.6 +0.8 n.d 27.5+0.3 21.7+0.9
SY3-2 9.4+0.1 nd nd n.d 253+0.9 18.0+£0.2
SY3-5 14.4+0.2 n.d 73+1.0 n.d 23.6+0.9 20.7+£0.3
SY15-1 11.2+0.3 nd nd 8.6+0.1 23.6+1.0 18.9+0.1
SY20-3 10.3£0.2 nd 52%09 n.d 32.4+08 20.1+09
SY23-2 7.5+0.3 nd 6.5+09 n.d 28.0+0.7 22.4+09
SY23-3 9.9+0.6 nd 59+1.1 n.d 25.1+£0.2 26.7+£0.3
SY33-2 9.3+0.3 nd 6.9+0.5 n.d 19.1+£0.9 9.6+0.2
SY40-1 n.d 7.2+0.6 nd 46.5+0.1 26.1+£0.9 13.0+£0.8
SY40-2 6.240.1 nd nd n.d 30.2+0.9 10.1+1.0
SY46-3 9.7+0.2 nd nd n.d 24.8+0.7 155+0.8
3 Cryptococcus bestiolae SY7-1 15.5+0.5 nd 54+09 nd 23.7+0.2 11.1£0.2
SY23-1 6.8+0.3 nd n.d n.d 26.5+0.7 22.3+09
SY23-4 10.240.1 nd 179+1.0 n.d 27.1%£0.8 242+04
4 Cryptococcus flavescens SY1-5 9.6£0.2 nd 5.7+0.1 n.d 233+05 15.1 £0.1
SY26-2 7.620.2 nd n.d n.d 18.3+0.4 20.0x0.7
SY26-3 9.0+0.1 n.d nd n.d 25.1+£0.5 19.1+£0.8
5  Cryptococcus magnus SY6-1 9.1£0.7 n.d nd 10.7+0.5 24.1+0.9 16.2+0.8
SY14-2 nd nd nd 252+09 272+09 192+09
SY36-1 6.5+0.8 nd nd 20.0+0.1 124 +0.1 219+0.7
SY36-3 9.5+0.1 n.d n.d 424 +0.3 26.7+09 142+0.7
SY40-3 n.d n.d n.d 353+0.2 305+0.1 10.0£0.5
SY40-4 10.7+0.1 6.6+0.1 18.6 £0.1 47.1x0.1 200+ 0.5 170+ 0.9
SY44-4 8.5+0.6 nd nd 26.1+0.8 235+0.3 13.5+0.1
SY44-5 10.5+0.5 n.d nd 22.1+£0.5 21.9+0.8 179+ 0.5
SY46-4 9.2+0.2 nd nd 249+0.7 274+0.2 125+ 0.6
6  Cryptococcus saitoi SY4-3 8.8+0.1 n.d nd nd 26203 13.9+0.9
7 Cryptococcus tephrensis SY26-1 9.5+0.7 nd nd 88+0.2 225+0.7 6.3+0.8
SY44-1 10.740.2 nd n.d 9.6+04 247+0.2 58+0.1
8  Cryptococcus terrestris SY4-4 14.0£0.1 n.d n.d n.d 27.7+0.1 8.8+0.2
9 Debaryomyces hansenii SY8-1 13.1+0.4 nd 329+0.1 n.d 26.1+£0.9 9.1+0.1
SY8-2 14.3+0.4 n.d 151+0.3 n.d 232+0.9 184+ 0.4
10  Kazachstania servazzii SY14-3 12.2+0.4 nd 13.6+1.0 nd 282+0.1 9.7£0.2
11  Kazachstania unispora SY14-1 14.3+0.8 nd 33.7£0.1 nd 274+0.7 19.2+0.6
12 Metschnikowia reukaufii SY20-1 10.1+0.3 nd 9.6+1.0 17.7£0.9 288+0.5 268+ 1.0
SY20-7 11.3+0.8 52%03 20.7+0.1 11.2+0.8 20.2+0.1 156 +£0.7
SY32-1 12.6+0.2 nd 152+0.8 18.5+0.3 21.5+09 13.3+0.3
SY33-1 11.5+0.7 6.5+0.2 18.5%0.1 n.d 21.3+£0.2 10.5+0.1
SY33-7 12.1+£0.3 nd 8.3+0.9 29.4+0.9 26.0+0.3 83+0.7
SY38-1 11.2+0.2 n.d 199+0.2 39.9+0.1 358+0.7 19.1+£09
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Table 2. Physiological functionalities of the yeasts from wild flowers of Gogunsanyeoldo, Jeollabuk-do, Korea (continued)

Antioxidant activity Xanthine oxidase inhibitory Tyrosinase inhibitory
No. Yeast strains (DPPH) (%) activity (%) activity (%)
Supernatant  Cell-free ext. Supernatant Cell-free ext. Supernatant Cell-free ext.
12 Metschnikowia reukaufii SY38-2  17.3+0.1 n.d 33.6+0.1 n.d 26.9+0.7 37.0+0.8
SY44-6 9.3+0.1 52+0.1 49.6 +0.3 n.d 384+0.3 147+ 0.3
SY44-7 10.5+£0.9 7.7+04 21.9+0.7 nd 235+0.2 12.7£0.1
SY46-5 nd 6.3+0.7 nd 36.5+0.2 182+ 0.4 343+0.1
SY46-7 9.7+0.2 n.d 20.5+0.3 31.5+0.2 215+0.7 11.6 +0.4
13 Occultifur externus SY5-2 11.5+0.3 nd 7.3+0.6 n.d 22.7+03 9.3+0.1
14 Pichia holstii SY20-2 79+05 n.d 11.6 £ 1.0 19.8+1.0 27.7+0.1 31.1+04
15  Pichia scolyti SY3-1 nd n.d 11.2+04 179+ 1.0 25.1+0.3 16.9+0.9
SY3-4 164 +0.2 n.d 79+1.0 19.8+£0.5 269+0.1 14.3+£0.4
16  Rhodosporidium diobovatum — SY4-2 nd nd 8.8+0.8 187+ 1.1 22.0+0.1 13.0+0.9
SY4-5 14.6 £ 0.1 nd 83+09 n.d 20.1+0.2 19.4+0.8
17 Rhodotorula ingeniosa SY1-1 12.5+0.1 52+0.7 75%0.6 122+04 215+0.3 17.6 £0.8
18  Rhodotorula minuta SY47-2 112102 83+03 n.d n.d 10.2 £ 0.1 27.9+0.9
SY47-4 6.9+0.1 n.d nd n.d 20.6+1.0 17.8 + 0.6
19 Rhodotorula mucilaginosa SY7-3 10.7 £0.2 nd 7.2+0.9 n.d 20.0+0.6 125+0.5
20  Rhodotorula slooffiae SY34-2 9.33+0.1 n.d nd n.d 24.0+0.9 19.8+0.8
SY34-4 85+0.3 n.d n.d n.d 154+ 0.6 11.5+0.7
SY42-4 10.2£0.1 n.d n.d nd 26.4+0.9 21205
21  Yarrowia lipolytica SY51-1 6.0+0.1 n.d 82+0.5 n.d 26.0£0.1 22.5+0.7
SY51-3 13.1+04 n.d 53+0.7 n.d 21.6+0.1 209+0.9
n.d, not detected or <5%.
aufii®] SY44-6°] WSOl 49.6%=2 7P w3kaL, T wEPM o] AR HFe (o R FFA 24 v X
MEZFZEANAME C. aureus SY40-1°] 46.5%E5 H AT} =4 ALt UH—r ﬂ~9-0]'7ﬂ -84 F e TSk T =

TS, Wb FAL Asfsle] e FAATE Ay AlRH] A wjdAL T Ol—g«l A YN 21 HE7}
71578%] Tyrosinase A &3-S A Ao o gHls) Y= g}
/gou} XOD AeEg Rt A= =941, 53] M. reu- 9o} Zo] AAA N APozE G FFEo| vl
kaufii SY44-62] Wl NMO] 38.4%, M. reukaufii SY38- % 83 Zo 2 AlRH O] Axlgo] AR Y WEA}
29] FA|ZFZEAME 37.0%2 XOD Aoy A9 A dog A Ee, B0 1000052 & g%
=2 84S HAUH(Table 2). o= disl slds X3S T8 AUIsE S
kel Pichia scolyti SY3-49] v T ollA o] A X3 Tk,
16.4%S 1@_951& U oA 2 Ukl B EFEEA = A

o BE #5014 o)F B4o] gLk wh$- wlepalgint. M Q
PARAE DA 5 (16)9] Arol} 2ol o] A)
ek 9ol AR Sl Bol BHElOIRlE s SR HIEE DEVAE A4E Areld 20143 420 /)

Eolal o]59] BlEo] S5 AxFoFo] =t R 38 oRISlEERE aRES RE & o599 26S
I[20,21]2 "]Fo] B u) FRuU Al 59 1S HjdE tDNAC D1/D2 F-9¢] d7|x4g9S 243 oS NCBIY)
A= o5 o] 7] wiiel ditslebdo] vk Ao BLAST databased] 555 0] Q= 579 AaAdS vl

2 Az, s 3okl S, Vs 14 2159 2
ool Ars85A Ades QiR HdekEe S el SIAAL, © & Z Cryptococcus aureus SY1-
AAEE e A oSl B2dk AR 61 T 59 Cryptococcus & =0 7P BSkaL, Metschnikowia

E 5 M. reukaufii SY44-62] B ¥ Aol ZH2} 49.6%2] reukaufzz SY20-1 Metschnikowia % 3} Rhodotorula
XOD A3l 38.4%%] Tyrosinase A3l|1EdS Bl ingeniosa SY1-15 Rhodotorula & =% Hlnl% Wo| &



206 @A - T - olF5

2=t} 0|5 61 FFS9] vjotSdln) T EEEE o
Azgk & A2 7153S % A2 M. reukaufii SY44-6
o] w50l 7z} 49.6%2] XOD A&7 38.4%2)
v Tyrosinase A&/ B 95313t

7I-A}O =1
B Rl 4% SP4EAan A9 o) S8

REFERENCES

1. Kwon SC, Jeon TW, Park JS, Kwak JS, Kim TY. Inhibitory
effect on tyrosinase, ACE and xanthine oxidase, and nitrite
scavenging activities of Jubak (Alcohol filter cake) extracts. J
Kor Soc Food Sci Nutr 2012;41:1191-6.

2. Min JH, Kim YH, Kim JH, Choi SY, Lee JS, Kim HK. Com-
parison of microbial diversity of Korean commercial Mak-
geolli showing high B-glucan content and high antihyperten-
sive activity, respectively. Mycobiology 2012;40:138-41.

3. Lee DH, Lee DH, Lee JS. Characterization of a new antide-
mentia B-secretase inhibitory peptide from Saccharomyces
cerevisiae. Enzyme Mucrib Tech 2007;42:83-8.

4. Lee JS, Yi SH, Kwon §J, Ahn C, Yoo JY. Isolation identifica-
tion and cultural conditions of yeasts from traditional meju.
Kor J Appl Microbiol Biotechnol 1997;25:435-41.

5. Min JH, Hyun SH, Kang MG, Lee HB, Kim CM, Kim HK,
Lee JS. Isolation and identification of yeasts from wild flowers
of Daejeon city and Chungcheongnam-do in Korea. Kor J
Mycol 2012;40:141-4.

6. Kang MG, Hyun SH, Ryu JJ, Min JH, Kim HK, Lee JS. Note
on newly isolated yeasts from wild flowers in Daejeon city,
Korea. Kor ] Mycol 2012;40:174-6.

7. Min JH, Ryu JJ, Kim HK, Lee JS. Isolation and identification
of yeasts from wild flowers in Gyejoksan, Oseosan and Beak-
amsan of Korea. Kor ] Mycol 2013;41:47-51.

8. Min JH, Lee HB, Lee JS, Kim HK. Identification of yeasts iso-
lated from wild flowers collected in coast areas of Korea based
on the 26S rDNA sequences. Kor | Mycol 2013;41:185-91.

9. Hyun SH, Mun HY, Lee HB, Kim HK, Lee JS. Isolation of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

yeasts from wild flowers in Gyonggi-do and Jeju island of
Korea and production of anti-gout xanthine oxidase inhibitor.
] Microbiol Biotechnol 2013;41:383-90.

Hyun SH, Min JH, Lee HB, Kim HK, Lee JS. Isolation and
diversity of yeasts from wild flowers in Ulleungdo and Yokji-
do, Korea. Kor ] Mycol 2014;42:28-33.

Hyun SH, Lee JG, Park WJ, Kim HK, Lee JS. Isolation and
diversity of yeasts from fruits and flowers of orchard in
Sinam-myeon of Yesan-gun, Chungcheongnam-do, Korea.
Kor J Mycol 2014;42:21-7.

Hyun SH, Min JH, Kim SA, Kim HK, Lee JS. Yeasts asso-
ciated with fruits and blossoms collected from Hanbat arbo-
retum, Daejeon, Korea. Kor ] Mycol 2014;42:178-82.

Blois MS. Antioxidant determination by the use of stable free
radical. Nature 1958;181:1199-200.

Kim HK, Lee EN, Geum JH, Lee JS. Nutritional characteri-
stics and physiological functionality of ployplant extracts from
some vegetables and medicinal plants. Kor ] Food Nutr 2008;
21:410-5.

Jang IT, Kim YH, Kang MG, Lee SH, Lim SI, Lee JS. Produc-
tion of tyrosinase inhibitor from Saccharomyces cerevisiae.
Kor J Mycol 2012;40:60-4.

Hyun KW, Kim JH, Song K], Lee JB, Jang JH, Kim YS, Lee
JS. Physiological functionality in Geumsan perilla leaves from
greenhouse and field cultivation. Kor J Food Sci Technol
2003;35:975-9.

Chan M, Lye D, Win MK, Chow A, Barkham T. Clinical and
microbiological characteristics of cryptococcosis in Singapore:
predominance of Cryptococcus neoformans compared with
Cryptococcus gattii. Int ] Infect Dis 2014;26:110-5.

Nozaki H, Suzuki S, Tsuyoshi N, Yokozeki K. Production of
D-arabitol by Metschnikowia reukaufii AJ14787. Biosci Biote-
chnol Biochem 2003;67:1923-9.

Zhang Z, Zhang X, Tan T. Lipid and carotenoid production
by Rhodotorula glutinis under irradiation/high-temperature and
dark/low-temperature cultivation. Bioresour Technol 2014;
157:149-53.

Seo GW, Cho JY, Kuk JH, Wee JH, Moon JH, Kim SH, Park
KH. Identification of antioxidative substances in Allium fistu-
losum L. by GC-MS. Kor ] Food Sci Technol 2003;35:988-93.
Kang YH, Park YK, Oh SR, Moon KD. Studies on the physi-
ological functionality of fine needle and mugwort extracts.
Kor ] Food Sci Technol 1995;27:978-84.



