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Probiotics have been isolated from various environments and Bacillus species are
advantageous among the probiotic bacteria due to their ability to form endospores that
can compensate for the limitation of typical probiotics such as lactic acid bacteria. The aim
of this study is to investigate the probiotic potential of Bacillus species from Ulleungdo
soil, known as an unpolluted environment in Korea. Soil samples were collected from
various areas of Ulleungdo, and Bacillus spp. were isolated, and assessed for antibiotic
resistance and enzymatic activity. Six Bacillus spp. were not resistant to all tested antibiotics
and subsequently tested for enzyme activity. We found the six Bacillus spp. were all inactive
B-glucuronidase enzyme, which can have detrimental effects on human health, and one of
Bacillus spp. showed an activity of Leucine arylamidase suggesting its probiotic potential.
Keywords: Antibiotic resistant bacteria(&4 A Li4), Ulleungdo(&5 &), Probiotics(=
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Fig. 1. Map of sampling sites in Ulleungdo.
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SHCH(Park et al, 2014; Seo et al, 2019).
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Table 1. Sampling sites in Ulleungdo

Site Latitude (N) Longitude (E) Date
A (Taeha-ri) 37° 30" 38" 130° 47' 58" 21.07.19
B (Hyeonpo-ri) 37° 31" 07" 130° 48' 51" 21.07.19
C (Nari-Basin) 37° 31" 14" 130° 52' 03" 21.07. 20
D (Nari-Basin) 37° 31" 14" 130° 52' 14" 21.07. 20
E (Nari-Basin) 37° 31" 12" 130° 52' 17" 21.07. 20
F (Dodong-ri) 37° 28' 53" 130° 54' 32" 21.07. 20
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28k EY0M 22let 73712 #FE SE517| fI5td, 2
2}9] genomic DNA (gDNA)S %bﬂ Tl 165 RNA S8Ate| &
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DNA Extraction Kit (Bioneer Co,, Korea)E 0|83}0] gDNAE F=
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TACGGYTACCTTGTTACGACTT) T+7+2 Solg™ 2X 7ag PCR Pre-
Mix (SolGent Co, Ltd. Korea)E AF-&6l Polymerase Chain Reaction
(PCR) 30 cycle (denaturation: 95°C, 2&; annealing: 55°C, 40%;
extension: 72°C, 1) T&SIAULCE FZE PCR L= AccuPrep®
PCR/Gel Purification Kit (Bioneer Co. Korea)S AM230 A5t
5, agarose gel (1%) 7|52 2 =QISIRICL 0|7, H7|IME &
M (Macrogen Co. Ltd, Korea) 2|2[SICH, H7|MLo| # 82
NCBI (National Center for Biotechnology Information) BLASTnOI| A{
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agar HiX|o #F& =2t S, Chloramphenicol, Trimethoprim-
sulfamethoxazole, Streptomycin, Tetracycline, 12|11 Erythromycin
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phatase, Esterase (C4), Esterase lipase (C8), Lipase (C14), Leucine
arylamidase, Valine arylamidase, Cystine arylamidase, Trypsin, o-
chymotrypsin, Acid phosphatase, Naphthol-AS-Bl-phosphohydrolase,
o-galactosidase, B-galactosidase, B-glucuronidase, a-glucosidase,
B-glucosidase, N-acetyl-B-glucosaminidase, a-mannosidase, a-
fucosidase)Ofl CHot 22 ZFSALL BRE /T 2 mi2 ALE
sl0] ZHS gMet &, OD 22 McFarland standard (bioMerieux
Co) 5~62 2 SEFQUCE 7 HEIWZ APl ZYM kit0]] 65 pid &
Tot0| 2iEtHO| Or2= 2 WX[S| flgf E2f0l0f Bd SR
g AHOA 4AIZH SOt HILSHACE B
Z APl ZYM kite| AME Oimeo| M2t 2 AlofS EHESHEHA
Ao| HolS ZHESIRAOD], Mol XI0|E AFE Ofw oM

PBacillus Z2HIO|QEIAQL B ficheniformisS A&t

=25& EYUM 22I8 73742] @#FE2 DNAS FE010] 165
rRNA sequencing® 8%t A1t & 56749 @F7t Bacillus 2
2 53 Lon, LIHX| 18742 2F52 22 Prestia (N=7),

Psedomonas (N=3), Stenotrophomonas (N=3), Flavobactereium

Table 2. 56 Bacillus spp. isolated from Ulleungdo soil

Bacillus spp. Number of isolate

Bacillus pseudomycoides 12
Bacillus toyonensis 10
Bacillus cereus

Bacillus zanthoxyli

Bacillus mycoides

Bacillus butanolivorans

7
5
4
3
Bacillus thuringiensis 3
Bacillus wiedmannii 3
Bacillus sanguinis 2
Bacillus mobilis 2
Bacillus safensis 2
Bacillus hominis 1
Bacillus pacificus 1

Bacillus paranthracis 1
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Table 3. Antibiotic susceptibility test using disk diffusion method for Bacillus spp.

I Disk conc. E. faecalis DS-14 NB-1 NB-3 NB-7 NB-11 NC-14  Biscanen Cap.
Antibiotics® b

(bg) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
CHL 30 <12 27.0 215 24.5 25.5 26.0 25.5 220
TRI/SUL 1.25/23.75 - 20.0 285 29.0 24.5 26,5 24.0 350
STR 10 - 19.0 240 215 20.5 215 20.5 19.5
TET 30 <14 24.5 24.5 215 22.5 220 220 285
ERY 15 <13 27.0 27.5 26.5 25.0 25.0 183 16.5

a: Chloramphenicol (CHL), Trimethoprim-sulfamethoxazole (TRI/SUL), Streptomycin (STR), Tetracycline (TET), Erythromycin (ERY)
b: Zone diameter

Table 4. Enzyme activity test using APl ZYM Kit

Activity*
Enzyme assayed for
NB-1 NB-3 NB-11 NB-7 NC-14 DS-14  Biscanen Cap.

Control - — — - _— - __
Alkaline phosphatase +++ +++ +++ +++ +++ +++ +++
Esterase (C4) ++ ++ ++ ++ ++ + +

Esterase lipase (C8) + ++ ++ + - + ¥

Lipase (C14) - - - — _— — .
Leucine arylamidase + - - — — ++ _

Valine arylamidase - - - — — _— .
Cystine arylamidase -- - — — — _— -
Trypsin - - — — — — .
a-chymotrypsin - - — — — - .
Acid phosphatase + - + + - et e+
Naphthol-AS-Bl-phosphohydrolase + + + + - 4+ 4t
a-galactosidase - - - — —— - __
B-galactosidase + - - — —— — .
B-glucuronidase - - — — — - .
a-glucosidase 4 -— — — _— - .

B-glucosidase - — - —— __ __ _
N-acetyl-B-glucosaminidase - - - — _— - __
o-mannosidase - - - - - . __

a-fucosidase - - —— —— . __ __

*Activity level [0: (==); 1~2: (=); 3: (#); 4: (+4); 5: (+++)]
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J2|3 NC-149] #FE0| Z=0| HY MadE H3ste A2
2 BE B zanthoxyll 25 (Li et al, 2017; Usmonov et al, 2021)
2 39 HR2n, 0|5 NB-19| 4% T2 ZZHI0|QEAZ MO
AMEE 7IHE 5= A= B zanthoxyli strain2 2 &QIE| AL 0|
29| AFOM= NB-10f Cish FIMEQl OHEY HAEQL &
HTE HIZS MYERTM 24 =310 &Etlfolg'i!ﬁikl
o| JHX|EEL} AHzt Hots 2o & Ha Ut QUCH BEH
EIC
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