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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(=
2HI0|QElA)
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Fig. 1. Map of sampling sites in Ulleungdo.
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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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M (Macrogen Co. Ltd, Korea) 2|2[SI M, H7|MLo| # 82
NCBI (National Center for Biotechnology Information) BLASTnOI| A{
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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, -glucuronidase, a-glucosidase,
B-glucosidase, N-acetyl-B-glucosaminidase, a-mannosidase, a-
fucosidase)0f| CHot 22 ZFSHALL BRE /T 2 mi2 ALE
slo] @HS g Met &, OD 22 McFarland standard (bioMerieux
Co) 5~62 2 SFQUCE 7 HEIUZ AP ZYM kit0]] 65 pi &
Toto| oiEtMO| Or2= 2 WX[S| floh E2f0lof Bd SR
g AHOA 4AIZH SOt HILSHACE B
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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 29.0 245 26,5 24.0 350
STR 10 - 19.0 240 215 20.5 215 20.5 19.5
TET 30 <14 24.5 245 215 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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54

0=
ol
Ho

(N=1), Microbacterium (N=1), Peribacillus (N=1) 12|22 [eifsonia
(N=1)Q| =& &LZ|ACKFig. 2). Bacillus £ T2

pseudomycoides TF74 12702 74 WO, =MUZ B toy-
onensis 1003, B cereus T3, B. zanthoxyli 5&3, B mycoides
AT ZF, B butanolivorans 30Z, B thuringiensis 3@3%, B. wiedmannii
3@ F, B sanguinis 203, B mobilis 20F, B safensis 20, B
hominis 123, B. pacificus 125, B. paranthracis 1252 224 &
| ACHTable 2).

2. SAUH| LA ZAt

MYHEl 56702 Bacilus & AFE2
6712 &3 B pseudomycoides (N=1),
SUH 0| HES 20X Y%A, O|F #FE DS-14, NB-1, NB-3,
NB-7, NB-11, NC-142 22t HHSIHUCHDS-14: B pseudomycoides,
NB-1: B zanthoxylj NB-3: B. zanthoxylj NB-7: B. zanthoxy/; NB-11:
B zanthoxyli NC-14: B. zanthoxylj CHEZ-CZ ALEE ZZHO|
REA B ficheniformis @5 Eot BEH| L dS LIEFHX| Rt
Ch(Table 3).

=co 510|5
FE I g‘ol_|o|- Z4 7

M A ot 4
zanthoxyli (N=5)7} 2&

A=

oY
B
s

3. 24 4 AM
MYEl DS-14, NB-1, NB-3, NB-7, NB-11, NC-149| Bacillus &

FE1 th=ZQ B ficheniformis T2 B4 B BAM Al A
o=
[m=}

& 25 Alkaline phosphatase@| &440| Z35tH| LIEtRS

D1 Esterase (C4) BHSOIME 2EHSS LIERICE. Esterase lipase
(C8) 2E2 NC-14 ©F 0|20 E&F 20| LIEfRtCh 1 2

Esterase lipase (C8) 9HS0A NC-148 H|QIst ZFOA A8t
30| LIEFSS NB-3, NC-148 HQI$t @FO0A Acid phos-
phatase 20| LtEHGT, NC-145 H|Qlst @0 A Naphthol-
AS-Bl-phosphohydrolase 20| L}EVGCL =3 B ficheniformis
TROA YELE0| LERX] §UE Leucine arylamidase?| B

Of LIE}F NB-1, DS-14 @37} 2Ol | UCHTable 4).

o FE

SHHOE CHUSH D2 S0| EXSIH, XQAH 2| S 9
QIZHEEO|E QoI By ARt RS 2N Y Sof H
S 71 Uk 2 HT0ME HEX|GO 2250 EY S0
M UMERE SMSHE Bacilus & 252 22| SHs0], Ate]
Moz 8 4 9l TRHI0|QEAS| JH5AS BN
LIMERIE SABLE Bacilus & 2 LHEA0| 47| Tj20) 2
20|ME MZO| 7H53 HO2 WEHSIAD, 0[0] EY AR =
ToHe CHist RRSREE LIEY P52 YAHOZ Mesin
A M EY ARSS BE 60CHN 812 SO AZESIYUC}

OFAH

o
iy

1 Z0 255 EY AR0M 228t B

7t Bacillus 2| #F2 SYER2H, 0|2 S
Bacillus 9| #FE M
59 MAE MMz Yol %=

T=
7|9 Bacillus £ dFE=

Jor TH

o 5
N
40
ot
0% ox bt

Mjo
mjn
o >
HU

—Ho
i
Fdo = H oz r r2

b

3°f7|01|(BIa|r et al, 2015), At
QIFEETE &2 HPYK|GoM e
LHA‘lg §|—E‘% |-
9| Bacillus 2| &
Of 3t 7§ ool g0l LiES kX2
O] & XS0 Eds 7kX|2 AX
Ol M EHOHE| D A= Bacillus Z2HO|EIA F|E Q! Biscanen Cap.
9| B licheniformis EE3F & ATOIM AHES SUH S0 LS
7WX| UACE T MAH = M| i CHet 247t ZOFX|
= Agtole nEfst M(Aslam et al, 2018), &4 L O|X4EX}
01|A1E SHME LA 2ol E4HOl @A4stn BCHEIC)
| 6742l Bacilus AFES HESE &
stolst At MHEHAQl 6709| Bacillus w52t
, licheniformis 25 Alkaline phosphatase®| 248 £
= HY #FS0| 7|ELQ| ZZHIO|QEALQL JASIHA
oM X A3t0] 207} 7t Aol
ot28 X|H(ipid) H&0il et 7hrRolz
6709| Bacillus TFEMHM
o F=S0M 8 licheniformiss
Ol 84l d3l Al 7|&Q =&H
WME 235 5 Sse* 10|Ef o
EtO|E 7t4=83 °._ Leucine arylamidase| &49| 42, 8
licheniformisOl M= 2HEEIX| EUALLE NB-12F DS-1 #FHM=
24 BHE Eolgt £ Uct, -1 30| 42 lactoseS

NB
il

H5HAL 2t
ol Utk A =
= S0M 50742
AR, 6712
RERLCE Ol2| iR AT

(k5] M

1

—_

o

==
35S

=
50

Ho ki

Ol

A§|—

(/3

O
o ™ or 0* ruE ;_

F

o=
HATT

|.

-

dH U
o
=

A

x
o

_'EI'-lJoz
[SSR v
>§9

A
= WS 9|0JtLt,
291 Esterase (C4) YA
pvasit;} Ds-14% H 2
A2 LIEFLYRALCY,
|§ | HISto] 2L}

FEICH ot=2 2

—
ES

_IE

E
=

ﬂ

glucose@t galactoseZ 7t4=28}5} galactosidasef CH%H
20| fUSHA HEEUZ|| SiY #FE AT Z2H[0|QE]
29| ME LS S3tA, 7I1E9| B licheniformis 7|8t ZZH}O|
REIANME EXSH| U= FY ELHS(Lactose intolerance) 7H
M 2 7t ACE OYELE 02, & 2 tsdE Bt
AN7|l= Aoz LTl B-glucuronidase EA(Myung and Joo, 2012;
Rhee et al, 1998)0] CH3H 22 2 AFON ALESH Bacilus o
—T—Sﬂf B licheniformiso| Al B EHEFE|X| QEQUCE

ool MEE 6709 Bacilus #FE &, NB-12 7|
T ZHIO|QEIAO B ficheniformis?t {AISH &4 &
LR CE RE 2UE Mo ot BE 75
AUCE 2 AF0M= NB-12 HIETH NB-3, NB-7,

orr

Ol
()
=

o

|
0

r
0x

o
oo njo

> Mo
Lot

oF
I-J_E‘_rﬂ

P
@ U
N



15 June 2023; 8(1): 50-55
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