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ABSTRACT

We aimed to produce a potent B-glucuronidase inhibitor from wild yeast that could inactivate
toxic substances in the colon. Culture supernatants and cell-free extracts of non-pathogenic

'.) wild yeasts were prepared and their B-glucuronidase inhibitory activities were measured. Cell-
- free extract from Candida oleophila WP5-19-1 showed the highest B-glucuronidase inhibitory
updates activity (49.0%). The B-glucuronidase inhibitor was maximally produced (ICs, value; 8.4 mg)
when C. oleophila WP5-19-1 was cultured in potato dextrose medium containing 5% dextrose
@ OPEN ACCESS (initial pH; 6.0) at 30°C for 24 hours. B-glucuronidase inhibitor of C. oleophila WP5-19-1 was
PISSN : 0253-651X partially purified by trypsin hydrolysis, ultrafiltration (3 kDa), and Sephadex G-50 filtration. The
eISSN - 23835249 partially purified 3-glucuronidase inhibitor was stable from 30°C to 60°C and at pH 6.0 9.0, and
Kor. J. Mycol. 2022 March, 50(1): 31-40 showed residual inhibitory activity of about 80%.
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Table 1. B-Glucuronidase inhibitory activities of non-pathogenic wild yeasts from in Wolpyeong park in Daejeon city, Korea.
B-Glucuronidase inhibitory activity (%)

No. Putative species Isolated No. Intracellular Extracellular Remarks"

1 Aureobasidium pullulans HP-29-1 10.8+1.5° nd’ General yeasts

2 Candida bracarensis WP35-1 5.6£0.3 nd General yeasts

3 Candida humilis WP4-70-1 7.6+0.1 5.8+0.2 General yeasts

4 Candida oleophila WP5-19-1 49.0£1.3 nd General yeasts

5 Candida sake HP-13-2 10.0+£0.8 nd General yeasts

6 Cryptococcus taibaiensis HP-9-3 164+£1.5 nd General yeasts

7 Hannaella oryzae HP-15-3 15.7+41.5 nd General yeasts

8 Holtermanniella takashimae HP-25-1 139423 nd General yeasts

9 Issatchenkia occidentalis WP14-7 354402 nd General yeasts

10 Kazachstania gamospora WP9-1 27.7+0.7 nd General yeasts

11 Metschnikowia koreensis WP5-37-2 11.8+1.7 1.0£0.2 General yeasts

12 Meyerozyma guilliermondii H-30-3 10.8+0.7 nd General yeasts

13 Microbotryozyma collariae WP5-21-3 13.4+£1.7 nd General yeasts

14 Rhodosporidium fluviale WP4-59-1 5.3+0.1 9.1+0.5 General yeasts

15 Rhodotorula glutinis HP-17-5 6.4+09 nd General yeasts

16 Rhodotorula nothofagi WP5-19-3 29+£1.0 11.4+0.8 General yeasts

17 Saccharomyces cerevisiae WP5-3 nd 5.8+0.2 General yeasts

18 Saturnispora diversa WP4-66-1 5.3+0.6 nd General yeasts

19 Scheffersomyces stipitis WP4-54-1 23.6£1.9 nd General yeasts

20 Sporobolomyces phaffii WP33-5 1.0£0.1 nd General yeasts

21 Tetrapisispora iriomotensis WP5-14-1 20.0+2.0 nd General yeasts

22 Tetrapisispora namnaoensis WP5-6-1 17.141.5 nd General yeasts

23 Torulaspora delbrueckii WP48-2 9.0+0.1 nd General yeasts

24 Tricholoma matsutake H-30-1 6.2+0.1 nd General yeasts

25 Candida metapsilosis HO9-1 6.8+0.7 nd Thermo-tolerant yeasts
26 Candida pseudolambica HWP33-1 nd 9.5+0.8 Thermo-tolerant yeasts
27 Cutaneotrichosporon mucoides HDM13-1 nd 9.3+0.5 Thermo-tolerant yeasts
28 Hanseniaspora opuntiae HGI11-1 10.0+0.2 nd Thermo-tolerant yeasts
29 Issatchenkia terricola HWP5-36-3 9.6£1.0 nd Thermo-tolerant yeasts
30 Kazachstania unispora HMHI13-1 24405 nd Thermo-tolerant yeasts
31 Meyerozyma guilliermondii HH7-1 11.4+1.5 nd Thermo-tolerant yeasts
32 Pichia guilliermondii HWP5-19-1 16.2+0.5 1.840.2 Thermo-tolerant yeasts
33 Saccharomyces cerevisiae HY1-1 nd 5.8+0.1 Thermo-tolerant yeasts
34 Schwanniomyces vanrijiac HHPS-1 10.8+0.5 nd Thermo-tolerant yeasts
35 Torulaspora delbrueckii HO9-3 6.5+0.5 nd Thermo-tolerant yeasts
36 Wickerhamomyces anomalus HWP5-3 2.140.6 nd Thermo-tolerant yeasts
37 Zygosaccharomyces rouxii HOs5-1 6.5£0.5 8.3+0.7 Thermo-tolerant yeasts
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Table 1. Continued

B-Glucuronidase inhibitory activity (%)

No. Putative species Isolated No. Intracellular Extracellular Remarks

38 Aureobasidium pullulans NHP11-1 8.1+0.1 nd Halo-tolerant yeasts
39 Candida apicola Y-1-1 10.1£0.2 23403 Halo-tolerant yeasts
40 Candida sake NWP5-1 10.8£0.7 nd Halo-tolerant yeasts
41 Citeromyces matritensis 0-9-1 194+1.5 nd Halo-tolerant yeasts
42 Meyerozyma guilliermondii NHP28-1 8.8+0.5 nd Halo-tolerant yeasts
43 Sterigmatomyces halophilus GJ-9-2 10.1£1.6 nd Halo-tolerant yeasts
44 Torulaspora delbrueckii 0-94 9.3+0.5 nd Halo-tolerant yeasts
45 Zygosaccharomyces rouxii 0-5-7 54+0.8 8.3+0.6 Halo-tolerant yeasts
46 Bulleromyces albus AWP2-3 nd 6.1+0.5 Alkalo-tolerant yeasts
47 Candida humilis AWP49-1 nd 4.240.7 Alkalo-tolerant yeasts
48 Candida sake AHP17-2 15.1x1.3 nd Alkalo-tolerant yeasts
49 Hannaella oryzae AHP27-2 11.0£1.5 nd Alkalo-tolerant yeasts
50 Lachancea thermotolerans AWP4-55-1 6.9+04 nd Alkalo-tolerant yeasts
51 Oenothera odorata AWP3-1 54+£1.0 nd Alkalo-tolerant yeasts
52 Pichia guilliermondii AWP5-14-1 8.1+0.9 1.8£0.2 Alkalo-tolerant yeasts
53 Pseudozyma hubeiensis AWP5-9-3 15.0:04 nd Alkalo-tolerant yeasts
54 Rhodosporidiobolus azoricus AWP30-1 6.840.3 nd Alkalo-tolerant yeasts
55 Rhodosporidiobolus fluvialis AWP4-59-3 10.0£0.6 nd Alkalo-tolerant yeasts
56 Rhodotorula paludigena AWP4-52-2 26402 nd Alkalo-tolerant yeasts
57 Rhodotorula taiwanensis AWP3-4 12219 nd Alkalo-tolerant yeasts
58 Sporidiobolus pararoseus AHP11-2 1.0£04 nd Alkalo-tolerant yeasts
59 Vishniacozyma peneaus AWP13-2 6.6+0.1 nd Alkalo-tolerant yeasts

* General yeasts: grown at 30°C in yeast extract-peptone-dextrose (YPD) medium; Thermo-tolerant yeasts: grown at 35°C in YPD medium; Halo-
tolerant yeasts and alkalo-tolerant yeasts: grown in YPD medium (3% NaCl, pH 9.0) at 30°C, " Values are mean+SD (n=3), ° not detected.
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Table 2. Effect of media on the production of B-glucuronidase inhibitor from Candida oleophila
WP5-19-1.

Media Growth -Glucuronidase inhibitory activity
(Ag0) ICs, (mg of cell-fiee extracts)
Yeast ext.-peptone-dextrose (YPD) 1.36 19.0+0.5¢
Yeast ext. -malt ext. (YM) 1.18 12.5+0.2
Potato dextrose (PD) 1.51 10.2+0.2
General fungi medium® 1.53 14.8+0.3
Malt extract 1.14 11.3+04
Starch-peptone 044 20.8+0.5
Czapex-dox 0.83 10.7+0.1
GYP 134 454+0.1
Nutrient broth 0.88 11.1£0.2

* General fungi medium’ glucose 1%, peptone 0.5%, yeast extract 0.3%, malt extract 0.5%, > GYP medium;
glucose 1%, yeast extract 0.5%, peptone 0.5%, sodium acetate 0.2%, Tween 80 0.5 mL, inorganic salt
solution 0.5 mL (v/v), CaCO; 1%, © Values are mean+SD (n=3), Significantly different at p<0.02.
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P& = 106.6%2 27800 HB7F ST pepsine M 22 wf 2512 732 tjzof vjsto]
oF 15% A&/ o] ZHAE ATk 9L a-amylase@} B-amylaseS 2302 wh 212} 103.3, 99.1%Z
A2 doll 2] M7t giict

The Korean Journal of Mycology 2022 Vol.50

36



Production and Characterization of the Beneficial B-glucuronidase Inhibitor from non pathogenic wild yeast,

Candida oleophila WP5-19-1, and its effects on gut microbes

Glucose conc. (mg/mL)

20
. ) /—\\.

~
Growth (A\w )

p-Glucuronidase inhibitory activity (IC,-mg )

B =10
4 4 /
05
24
0 T r T r - - 0.0
3 6 12 24 48 72

Culture time (h)

Fig. 1. Effect of culture time on the production of B-glucuronidase inhibitor from Candida
oleophila WP5-19-1. === : -glucuronidase inhibitory activity, —=— : growth.
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Fig. 2. Optimal inhibitory reaction temperature(—=— ) and heat stability( === ) of partial
purified B-glucuronidase inhibitor from Candida oleophila WP5-19-1. Relative inhibitory activity
on stability was determined after treated for 30 min at each temperature.

Table 3. Effect of heavy metals and sugars on the inhibitory activity of partially purified
B-glucuronidase inhibitor from Candida oleophila WP5-19-1.

Heavy metal ion and sugars Concentration (mM) Relative inhibitory activity (%o)
Control 100.0
Cu™ 1 170.5
Co™ 1 88.5
Li' 1 81.6
7" 1 144.7
Fe' 1 1516
Sodium thiosulfate 1 793
Glucose 30 99.6
Fructose 30 944
Maltose 30 94.8
Raffinose 30 100.1
Xylose 30 934
xR
H|R /] o a R 2 R E tgolx 9] /44 EAstol olsto] tigdE A= &
4 59 S1LE] Bglucuronidase S A35H: 24 A1 istel thageln] Az eloms
B £ 543 o a5 5 Y oY a5 Adsto] HiYf et FAIE 2EE
= 2P A 23 2 B-glucuronidase A5 2/d& S5 13372] HIH LA o e = S C

oleophila WP5-19-12] F-HZZZ50] 49.0%9] 7Hg =2 A& S B 94 H+F= ZF A
5T B-Glucuronidase A131& 2 2|4 A4t 271 C. oleophila WP5-19-15 27| pHE 6.0°0=
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273} dextrose 5% -3F potato dextrose B Al ZE5t0d 30°Col|A] 24417t B Fa}SS mh L
ojuf ICy,%k; 84 mgO 2 7P w2 Asl&/d-& Ett. C oleophila WP5-19-12] [3 glucuronidase #]
S22 212of2to} Sephadex G500 gol of 245 AAISto] B2 HABHT oS 30.60°C.
H 6000004 80% 0} ZHE Aahe 9.2 wof etk e, 7] ofelat 2o Fa4
o] 252 A/ = E/dSA IRl
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