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Isolation of Yeasts from Wild Flowers in Gyonggi-do Province and Jeju Island in Korea and the Production of Anti-gout
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Several yeasts were isolated from flowers found in Gyonggi-do Province and Jeju island in Korea. They were then identified by
a comparison of their PCR-amplified D1/D2 regions of 26S rDNA, internal transcribed spacer 1 and 2 inclusive of 5.8S rDNA,
using the BLAST database. A total of fifty four yeast strains were isolated from wild flowers in Gyonggi-do and the genus
Pseudozyma was noted as being dominant. A total of thirty two strains were isolated from Songaksan and Seongsan-ilchul-
bong in Jeju island and Sporobolomyces ruberrimus was seen to be dominant. The anti-gout xanthine oxidase inhibitory activi-
ties of the culture broths and cell-free extracts from eighty six yeast strains were then determined. The cell-free extracts of
Pseudozyma hubeiensis 228-S-1 exhibited the highest xanthine oxidase inhibitory activity of 19.6%. The XOD inhibitor was
also maximally produced when Pseudozyma hubeiensis 228-S-1 was cultured at 30°C for 36h in YEPD medium.
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Table 1. Yeasts species from wild flowers in Gyonggi-do including Guro-dong, Seoul.

. . Isolated Related Genbank Identity Collected
No. Putative species
No. sequence (%) area
1 Cryptococcus aureus 225-S-2 EU304246.1 598/600 (99%)
2 Cryptococcus laurentii 222-S-2 HQ327003.1 578/588 (98%)
3 Lachancea thermotolerans 225-S-1 CU928180.1 578/581 (99%)
227-S-2 CU928180.1 577/581 (99%)
4 Pseudozyma hubeiensis 222-S-1 AB566327.1 605/607 (99%)
228-S-1 AB566327.1 609/615 (99%) Seoul
5 Rhodotorula glutinis 222-S-3 JQ917424.1 570/576 (99%) Guro-dong
6 Sporobolomyces carnicolor 228-S-2 JQ964222.1 497/503 (99%)
7 Sporobolomyces carnicolor 226-S-1 JN940713.1 604/604 (100%)
8 Sporobolomyces phaffii 224-S-2 AY070011.1 600/601 (99%)
223-S-3 AY070011.1 601/601 (100%)
9 Candida sp. 277-GG1-2  AY740171.1 647/648 (99%)
10 Cryptococcus aureus 282-GG1-3 EU304246.1 600/602 (99%)
1 Cryptococcus flavus 274-GG1-1  FJ743627.1 638/640 (99%)
12 Metschnikowia koreensis 277-GG1-1  AF296438.1 532/532 (100%)
13 Pseudozyma rugulosa 269-GG1-1  JN940523.1 604/607 (99%)
269-GG1-2  JN940523.1 604/607 (99%)
269-GG1-3  JN940523.1 613/618 (99%) Pyeongtaek
270-GG1-1  JN940523.1 605/607 (99%) city
271-GG1-1  JN940523.1 648/648 (100%)
14 Rhodosporidium fluviale 281-GG1-1  FJ515261.1 612/616 (99%)
15 Rhodotorula graminis 282-GG1-1  EU563930.1 617/617 (100%)
16 Saccharomyces cerevisiae 272-GG1-1  JX103177.1 607/608 (99%)
274-GG1-2  JX103177.1 608/608 (100%)
17 Sporidiobolus pararoseus 270-GG1-2  FJ755245.1 574/577 (99%)
18 Hanseniaspora uvarum 319-GS-1 AM160628.1 614/615 (99%)
325-GS-1 AM160628.1 615/615 (100%)
326-GS-1 AM160628.1 615/615 (100%)
327-GS-1 AM160628.1 613/615 (99%)
19 Metschnikowia reukaufii 324-GS-1 JX067756.1 545/557 (98%) Seongnam
20 Metschnikowia viticola 326-GS-2 JN544019.1 443/529 (84%) city
21 Pichia guilliermondii 321-GS-1 FJ432597.1 613/613 (100%)
22 Pseudozyma rugulosa 323-GS-1 JN940523.1 648/648 (100%)
23 Saccharomyces cerevisiae 322-GS-2 JX103177.1 607/608 (99%)
24 Sporidiobolus pararoseus 323-GS-2 JQ219312.1 575/576 (99%)
25 Cryptococcus flavescens 330-GY-1 FJ743610.1 640/640 (100%)
26 Pichia fermentans 331-GY-2 DQ377652.1 598/599 (99%)
27 Pseudozyma rugulosa 328-GY-3 JN940523.1 644/644 (100%)
329-GY-2 JN940523.1 644/644 (100%)
330-GY-2 JN940523.1 647/648 (99%) .
28 Rhodosporidium paludigenum 328-GY-1  HQ670686.1 617/617 (100%) Yongin
329-GY-1 FJ794995.1 617/617 (100% city
29 Rhodotorula mucilaginosa 331-GY-4 HQ871906.1 576/577 (99%)
30 Rhodotorula sp. 332-GY-2 EU678938.1 622/627 (99%)
31 Saccharomyces cerevisiae 328-GY-2 JX103177.1 605/608 (99%)
32 Sporisorium loudetiae-pedicellatae 332-GY-3 AY740106.1 645/649 (99%)
33 Candida sp. 333-GW-1  AY833088.1 647/648 (99%)
334-GW-1  AY833088.1 647/648 (99%)
34 Cryptococcus sp. 339-GW-1 FM178286.1 606/607 (99%)
337-GW-1 GQ181170.1 633/639 (99%) Anseong
35 Pseudozyma rugulosa 335-GW-1  JN940523.1 604/607 (99%) city
337-GW-2  JN940523.1 604/607 (99%)
36 Rhodosporidium fluviale 340-GW-2  FJ515261.1 612/616 (99%)
37 Rhodotorula mucilaginosa 340-GW-1 JX310560.1 607/613 (99%)
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Table 2. Yeasts species from wild flowers in Songak Mt. and Sungsan-ilchulbong of Jeju island, Korea.

No. St Sosis Isc;\llated Related Genbank Identity (%)
0. sequence
1 Candida parapsilosis 78-J-1 HE605209.1 612/613(99)
2 Candida sp. 80-J-3 DQ655679.1 588/592 (99)
90-J-1 HM222574.1 530/531 (99)
78-J-2 HM222578.1 529/530 (99)
67-J-1 AY740167.1 404/424 (95)
3 Cryptococcus aureus 86-J-3 HQ832810.1 528/529 (99)
4 Debaryomyces hansenii 80-J-2 JQ026331.1 321/327 (98)
89-J-2 JQ026331.1 321/327 (98)
5 Metschnikowia reukaulfii 67-J-3 FJ455114.1 550/554(99)
6 Metschnikowia pulcherrima 66-J-1 AY235809.1 332/338 (99)
7 Nakazawaea holstii 63-J-1 AB449811.1 628/643 (97)
83-J-1 AB449811.1 628/643 (97)
8 Pichia guilliermondii 89-J-1 EU568971.1 603/607 (99)
9 Pseudozyma aphidis 66-J-2 HQ832804.1 440/440 (100)
77-d1 JN942666.1 439/441 (99)
64-J-1 N942666.1 439/441 (99)
94-J-3 JN942666.1 439/441 (99)
10 Pseudozyma rugulosa 84-J-1 JN942670.1 726/737 (98)
86-J-2 AF294697 .1 718/742 (96)
90-J-2 AF294697 .1 726/728 (99)
11 Pseudozyma sp. 71-J-1 AM160637.1 441/442 (99)
12 Rhodosporidium paludigenum 86-J-1 HQ670676.1 605/607 (99)
89-J-3 HQ670676.1 607/607 (100)
92-J-2 HQ670676.1 605/607 (99)
94-J-2 HQ670676.1 607/607 (100)
13 Sporobolomyces ruberrimus 63-J-2 AY015439.1 595/598 (99)
65-J-1 AY015439.1 588/602 (97)
70-J-1 AY015439.1 588/602 (97)
87-J-1 AY015439.1 588/602 (97)
94-J-1 AY015439.1 588/602 (97)
95-J-2 AY015439.1 588/602 (97)
14 Starmerella bombicola 80-J-1 HQ111046.1 504/506(99)
o} ITS G elo] 9l rDNA 97] 247 Feja B4 52 oz AmET

2 Sporobolomyces ruberrimuss &2, A5} B3}
11, Razavi $[26]2 Sporobolomyces ruberrimus®5-€
A ST dEYE oMAH 0| EE A 7R E| ko|E
o AuHit F& AR AxdmE Bisgd. =g
Pseudozyma aphidis #°| t3te] T Parahym 5[24]
o 79 FFOE, Chen (212 T2 49 FF02 27t 0
EREES

WA S0 AR e 292 opate] bz
ZHE 3AA -'H’-Z‘: 0l Metschnikowia sp.2} Starmerella
sp.=°] Sporobolomyces rubberimus, Cryptococcus magnus
= 27, st ek 2ol 59T opsEE A7)
=, A, AFe F AG7EY 7153 polef o] = QIg A
A 7] Zpo] Fofl o3 F o E RS0 EESIL Y=
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Table 3. Xanthine oxidase (XOD) inhibitory activities of the isolated yeasts.

(Unit: %)

Yeast strains

Extracelluar XOD inhibitory activity Intracelluar XOD inhibitory activity

N -

~NOo o b

10
11
12
13

14
15

16
17

18

19

20

Candida parapsilosis
Candida sp.

Cryptococcus aureus

Cryptococcus flavescens
Cryptococcus flavus
Cryptococcus laurentii
Cryptococcus sp.
Debaryomyces hansenii

Hanseniaspora uvarum

Lachancea thermotolerans
Metschnikowia koreensis
Metschnikowia pulcherrima
Metschnikowia reukaufii

Metschnikowia viticola
Nakazawaea holstii

Pichia fermentans
Pichia guilliermondii

Pseudozyma aphidis

Pseudozyma hubeiensis

Pseudozyma rugulosa

78-J-1
277-GG1-2
333-GW-1
334-GW-1
67-J-1
78-J-2
80-J-3
90-J-1
86-J-3
225-S-2
282-GG1-3
330-GY-1
274-GG1-1
222-S-2
337-GW-1
339-GW-1
80-J-2
89-J-2
319-GS-1
325-GS-1
326-GS-1
327-GS-1
225-S-1
227-S-2
277-GG1-1
66-J-1
67-J-3
324-GS-1
326-GS-2
63-J-1
83-J-1
331-GY-2
89-J-1
321-GS-1
64-J-1
66-J-2
77-J-1
94-J-3
222-S-1
228-S-1
269-GG1-1
269-GG1-2
269-GG1-3
270-GG1-1
271-GG1-1
323-GS-1
328-GY-3
329-GY-2
330-GY-2
335-GW-1
337-GW-2
84-J-1
86-J-2
90-J-2

4.4(x0.5)

n.d

nd

nd

nd
10.4(+0.6)
5.6(x0.8)

nd

nd

n.d

nd

nd
7.3(x0.2)
6.2(x0.6)
7.8(x0.9)

nd

nd

n.d
5.2(x0.2)

nd
12.5(x0.3)

n.d
13.4(x0.4)
9.9(x0.5)
16.8(x0.9)
6.8(x0.3)

nd

nd
13.1(x0.5)

n.d

nd

nd

nd

n.d

nd
9.4(x0.5)
15.2(x0.6)

n.d

nd

nd

nd

n.d

nd

nd

nd
5.1(x0.5)

nd

nd

nd
12.9(x0.8)

nd

nd
1.8(x0.9)

nd

n.d?
n.d
n.d
nd
n.d
n.d
n.d
4.7(x0.7)
nd
n.d
nd
nd
nd
8.7(x0.5)
nd
nd
nd
n.d
nd
nd
nd
n.d
9.7(x0.8)
8.5(x0.4)
n.d(x0.6)
n.d
n.d
nd
17.8(x0.9)
n.d
n.d
nd
nd
n.d
n.d
nd
nd

nd
19.6(x0.8)
4.1(x0.3)

n.d

nd
7.5(x0.5)
12.4(x0.7)
17.8(x0.5)

nd

nd

nd
15.8(+0.6)

nd

nd
9.5(x0.9)

nd
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Table 3. Continued.

Yeast strains Extracelluar XOD inhibitory activity Intracelluar XOD inhibitory activity
21 Pseudozyma sp. 71-J-1 nd nd
22 Rhodosporidium fluviale 281-GG1-1 7.4(x0.5) nd
340-GW-2 nd 10.2(x0.4)
23 Rhodosporidium paludigenum 86-J-1 n.d nd
89-J-3 16.5(x0.6) nd
92-J-2 nd 3.8(x0.9)
94-J-2 nd nd
328-GY-1 18.1(x0.5) nd
329-GY-1 nd 7.3(x0.9)
24 Rhodotorula glutinis 222-S-3 6.1(x0.5) nd
282-GG1-1 9.1(x0.6) n.d
25 Rhodotorula mucilaginosa 331-GY-4 nd 12.0(x0.7)
340-GW-1 nd nd
26 Rhodotorula sp. 332-GY-2 4.4(£0.3) 3.2(x0.9)
27 Saccharomyces cerevisiae 272-GG1-1 n.d 1.9(x0.2)
274-GG1-2 nd 2.4(x0.1)
322-GS-2 nd 2.7(x0.6)
328-GY-2 nd 1.9(£0.9)
28 Sporidiobolus pararoseus 270-GG1-2 11.8(x0.9) 7.7(£0.8)
323-GS-2 nd nd
29 /S;;:;/sonum loudetiae-pedicel- 332.GY.3 nd 18.6(20.5)
30 Sporobolomyces carnicolor 226-S-1 nd nd
228-S-2 9.8(x0.9) n.d
31 Sporobolomyces phaffii 223-S-3 n.d nd
224-S-2 nd n.d
32 Sporobolomyces ruberrimus 63-J-2 n.d
65-J-1 nd nd
70-J-1 n.d nd
87-J-1 nd nd
94-J-1 nd nd
95-J-2 n.d nd
33 Starmerella bombicola 80-J-1 nd 17.8(x0.9)
an.d; not detected.
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Cultural time (hr)

Fig. 1. Effect of cultural time on the xathine oxidse (XOD)
inhibitory activity of Pseudozyma hubeiensis 228-S-1.
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