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Screening of Antimicrobial Activity of Marine-Derived Biomaterials against Fish Pathogens
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Marine Applied Microbes and Aquatic Organism Disease Control Lab, Department of Aquatic Biomedical Sciences, School of Marine
Biomedical Sciences & Marine and Environmental Research Institute, Jeju National University, Jeju 63243, Republic of Korea

The prevalence of infections due to pathogenic bacteria such as Edwardsiella tarda, Streptococcus parau-
beris, and Photobacterium phosphoreum in fish farms in Jeju Island and their management by marine-
derived biomaterials was studied. In this study, we isolated eight spices type of marine-derived biomateri-
als from four sea areas of Jeju Island. An antibiotic disc susceptibility test confirmed that the isolated
marine-derived biomaterials showed weak resistance only to oxytetracycline and penicillin and sensitiv-
ity to the other antibiotics tested, and antimicrobial activity against fish pathogens with the inhibitory
zone of 22 mm, 18 mm, and 19 mm for MD-02, MD-04, and MD-06 against E. tarda strains, respectively, and
19 mm, 22 mm, 30 mm, and 29 mm for MD-01, MD-02, MD-04, and MD-06 against S. parauberis strains,
respectively, while all the marine-derived biomaterials showed antibacterial activity against P. phospho-
reum. Among the eight biomaterials selected, Bacillus subtilis MD-02 displayed the greatest antibacterial
activity against the three tested fish pathogens and also displayed susceptibility to antibiotics. The
growth of Bacillus subtilis MD-02 was greatest with the carbon source, dextrine; nitrogen source, peptone;
and mineral source, MgS0,-7H20. Hence, the present study confirmed that the isolate B. subtilis MD-02
from Jeju Island could be a potential antimicrobial agent against fish pathogens and a potential pharma-
cotherapeutic agent.
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P 24 FaE

A A £F = Florfenicol £ 115 (Table 1) AFR-3IH 1L
A YAFRE SHsh] 99 Yo AgEE 3
AA o] Bauer-kirby testE E3 A WA 5 T4
+F2 EFstFTH14]. Al viFH-E Muller Hinton Agar
(MHA, Difco, USA) Hj=| 9]0 HF3taL o] fjof 3AJA| o
235 oW wiX o FAA F= ez A7, b
A F=Z A7) dASe] F+ S YEdTH15]. A2
< A9 = Al A A=l wet 2717 o
27 L}EP"“:]' F&uE FE AFE 449wz o A
HiF A7 &, MHA vz o] =gste] Z42ke] A4 tA=
£ &8 2 o2 25T oA 48Xt viFAIZITE. A o
230 gigt JAS 271E SAst FAAA WAl Hg
FFE Hegiti1e6].

s

kel nAR) e AFAIAZY FFEY

A% S4olA RET AR o1E T2 3R T
B AN ZO) T BH5L paper disc & o] 831 &
A5THI5]. 8 mm paper discol A #joFH Sfokge) vl

Fig. 1. Collection place from the coast of Jeju Island for isolated candidate strains of marine derived biomaterials. (A) Seongsan,

(B) Pyoseon, (C) Daejeong, (D) Hanlim.

September 2017 | Vol. 45 | No. 3



252 Kim et al.

Table 1. Antibiotics list for selection of antibiotic resistant
strains.

Diameter of inhibition zone

Concentra- (mm)
Antibiotics tions Weakly
(Mg)  Resistant censitive  SeNsitive

Florfenicol (FFL) 30 <12 13-17 >18
Amoxycillin (AML) 10 <13 14-17 >18
Oxolinic acid (OA) 20 <9 10-12 >13
Flumequine (UB) 10 <15 16-20 > 21
Nalidixic acid (NA) 30 <13 14-18 =19
Ciprofloxacin (CIP) 5 <15 16-20 > 21
Doxycycline (DO) 30 <12 13-15 >16
Oxytetracycline (OTC) 30 <14 15-18 =19
Neomycin (NEO) 10 <12 13-16 =17
Tetracycline (TC) 30 <14 15-18 >19
Penicillin (PE) 10 unit <19 20-27 >28
Spiramycine (SP) 20 <13 14-16 >17
ESE 4375 100 ul‘-‘l B8k} 25Tl A 24417 A= Al
Aot olFAH #F= A vt MHAOﬂ L=l e R
Ao 2 ARAZ paper discE 28 L T 25T A 484
7t Ft v st Wi g = paper disc F=9]ofl A &<] B
75 2sto Ft EA5S FUsATH6].
A nAE FFuFEA

F 2 A5 wiAQd GY HijA| o EA Q] T, Ao, 7

719e #7122 F7HE o vehds A584e B9 v

@ saA s

HFF rAE TE A3 A2 02 S
& otobrs] istel A2 A% WAL GY A Glucose
10 g, Yeast extract 2.5 g, Distilled water 1 L)o] th®Z 2l
B4 Y Dextrine, Saccharose, Sorbitol2 Z+ZF 1% A 7}s1e]
30T, 150 rpm 22 24A|7F vjFet & vigH Y g E
660 nmol A} ZA3tch 2= GY vjA| 9| A glucose7}
A7HH A o4& WA S AHESFATH1T, 18]

HFFe vBE TE F7Y A2 OE HSEA
& gotr7] flste] a4 A v GY viA|of &AL
A4 Y Malt extract, Peptone, Yeast extractE Z+ZF 0.5%
78k 30T, 150 rpm O 2 24A)7F vljoFal & ufjofH o] g
L& 660 nmo A ST 2 F= GY HiA| oA yeast
extract”} HA7}ER] &S WA E AFESFHTH1S, 19].

fFFd rAE TE 239 A2 OE FSEA
= Yot 7| flste] a4 S wjA ¢l GY iAol HEH QL
27149 KHyPoy, MgSO,-7H,0, FeSO4-TH,0E Z+ZF 0.1%
A7kste] 30T, 150 rpm &= 24A]7F v Rt 5 vkl o] &
EE 660 nmo| A SAsA. fl=2F= GY HiA oA MgS0,-
TH,07F A74EA] g2 wj A& AHE-8FITH 18, 20].

da g nF
AR vAE FE AT

fFHH mAE FEATFE F 8T EYHNLH,
, Bacillus subtillis 3%
pulmonis, Pseudomonas balearica, Psychrobacter celer©]
E2 = H(Table 2). 2289 #5= MD-01~-MD-082.2

Bacillus safensis 2% , Psychrobacter

Table 2. Candidate strain of marine derived biomaterials isolated from coast of Jeju Island.

Strain No. Species

Sequence

MD-01  Bacillus safensis

TGATTGACGTCATCCCCACCTTCCTCCGGGTTGTCACCGGCAGTCACCTAGAGTGCCCACTGATGCTG

CACTAGATCAAGGGTTGCGCTCGTGCG

MD-02 Bacillus subtilis

CATCCCCAACCTTTCCTCCGGTTGTCACGGCAGTCACCTAGAGTGCCCACTGAATGCTGGCACTAGA

TCAAGGGTGCGCTCGTTGCGGGACTTAC

MD-03  Psychrobacter pulmonis

ACTTCTCGGTGTCACGCAGTCACTAGAGTGCCCACTGATGCTGCACTAGATCAGGTGCGCTCGTGCG

GGACTACCCACATCTCCACGACACGAGCT

MD-04 Bacillus subtilis

CCCGCTCTCAGTTGTCACTGCAGTATCTAGAGTCCGCAAACGCTGTACTAGACAAGGTGCGCTCGTG

CGGACTACCAACATCTCACGACACGAGCT

TCTCCGGTTGTCACCGGCAGTCACCTTAGAAGTGCCCAACTGAATGCTGGCAACTAAGATCAAGGGT

ATCCCCACCTTCCTCCGGTTGTCACCGCAGTCACTAGAGTGCCCACTGAATGCTGCACTAGATCAGG

CATCCCCCACCTTCCTCCGGTTTGTCACGGCAGTCACCTAGAGTGCCCACTGAATGCTGGCACTAGA

MD-05  Bacillus safensis

GCGCTCGTTGCGGGACTAACCCACATCT
MD-06 Bacillus subtilis

GTGCGCTCGTGCGGGACTACCCACATCTC
MD-07 Pseudomonas balearica

TCAGGGTGCGCTCGTGCGGGACTAACCC
MD-08 Psychrobacter celer

TGACTTGACGTCATCCCCCACCTTTCTCCGGTTGTCACCGGCAGTCTCCTAGAGGTGCCACCTAACGT

GCTGGTACTAGACAGGGTGCGCTCGTAC
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Bacillus amyloliquefaciens

Bacillus vallismortis

Bacillus methylotrophicus

Bacillus siamensis

Bacillus tequilensis

Bacillus subtilis subsp

MD-02

Bacillus mojavensis

Bacillus axarquiensis

Bacillus sonorensis

Bacillus licheniformis

—
01

Bacillus aerius

Fig. 2. Neighbour-joining phylogenetic tree based on 16S rRNA gene sequences showing the position of strain MD-2 within
the radiation of the genus Bacillus. Bootstrep percentage (from 1000 replication)>50% are shown at branch points. Bar, 0.1 substi-

tutions per nucleotide position.
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Fig. 3. Antibiotics susceptibility test for candidate strains of marine derived biomaterials.
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Penicillin®] 11 mm®] AA|gHE Bo] th2 3¢F njYEo] H|
3 oF3t WAl BTl Oxytetracycline®} penicillino]] i3}
of Skl WS Mot ol §2L S48 YA A FH
o §4 FAAol WA Yt A% Bl Sk Az
o AR A ARt B &St wiE Sl 7Y A
7F dotbglo] Bitkz fdE o] ot Y-S Hol= AL= A
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A ol A WS nol 278 48T

o 84 3o YEYE FARA I AYA) 9
FAREA FAE JTE Telotel PR TAAE
ol #+& Adstgirt21].
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A=}

FH ALl T o FAPAF S FHEA

223 g mAES ol&sto] ol FAYAAto] et

L‘E AL &Rt A3} E. tardad] H3A= MD-02, MD-

D-06°] Z+Z} 22 mm, 18 mm, 19 mm=Z AA|TFLS 2
A2 Vet TH(Fig. 4A). S. parauberis©l o 3j A
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Fig. 4. Antimicrobial activity of candidate strains of marine derived biomaterials for fish pathogens. (A) E. tarda, (B) S.
parauberis, (C) P. phosphoreum.
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Fig. 5. Effect of carbon source, nitrogen source and mineral source on the cell growth of B. subtilis MD-02. (A) Carbon Source, (B)
Nitrogen Source, (C) Mineral Source.
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B th(Fig. 4C). oo oAFAH Aol gt
ou FAA Z4AL Holx= Bacillus
subtilis MD-022 £ XA3tAth(Fig. 2).

A nAE gz

7+ A RS FAEE YA Fast Ao gA
A7) w2l [22], SHFel B ER] B. subtilis MD-029] uj
A ZAol] EtA %12l Dextrine, Saccharose, Sorbitol 7|5}
o ASBAL ZHSYUT. 274 2 WAl ol RAE B
SFA] %2 controlof H|3 Dextrine¥t A5 &/do] 713t A
2 &9l 4= )9tk Saccharose?} Sorbitole] 7% control
ol Wls) AL TA] M} AL THadlE A4S Felaky
th(Fig. 5A).

kg nAEQ B. subtilis MD-022] vz 2A ol A4
A<l Malt extract, Peptone, Yeast extractS % 7}35lo] AY
SEAS 2A514 . &4 23 control¥} H| I A] Peptone,
Yeast extract7} &g o] F7lot= RS AT 5 AN
t}. Malt extract®] 7% controlo]| H|3| AS&A]o] 7F43d}
A& SstATHFig. 5B). o] A A tZATpol| w2 7l
FAEAS YA 0 yeast extract7} 7HE &3} Z o
B 159 H23).
kG2l m]AE2l B. subtilis MD-029] B A 2AJof] F7]
o] KHyPoy, MgSO,4-7H,0, FeSO,-TH,0E #7}31o] A
& ESA5HATE 54 23 controld} H| I A] KH,Poy,
MgSO4-THo07F S840l F7h6ke AE gl & 4= A
t}. FeSO,-TH502] 7% control¥} H]: A] AL 9] 2}o|
7b gl th(Fig. 5C). o|d AFAde| BEH FHEAE A
4t & o) KHyPo,7b B apAoleka B stgiTh24].

olof whzt skl n AW EQ B. subtilis MD-022] 7}
Z£2 H58A 4L wl A9 Dextrine, Peptone, MgSO,-
TH05 A7bsto] v Al 2 KBS 71 & Aot
I A= E

>.
o b3

12

o e

Qb bl oox

o g
o

O Of
o =

AZE S4 FAANA F2 AT ofF TFAZ
Edward tarda, Streptococcus parauberis, Photobactertum
phosphoreumol] Wgt T3 E Fo|iL X &sFILA} o Y-
WAEE ol§alaA Ak B AFHE AR A ) 3
AN FRHH nBES 8% Etqlct. £ & AFHEH
A ES o]&ste] YA T3] it A el T
A1}, Oxytetracycline®} penicillin®f] A9t oF3t A& B Y

B ol PAA g 20 i gy B B
S RS o g5te] ol WYl T FFEAES Tl

st A3} E. tardadl i34 MD-02, MD-04, MD-06¢] Z+z+
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22 mm, 18 mm, 19 mmo| A go] ettt S. parauberis
o tjsjAd MD-01, MD-02, MD-04, MD-06°] Z+Z} 19 mm,
22 mm, 30mm, 29mm¢% YA Fo] JEon, P
Phosphoreumol A3l 2E 3 Ff B ENA FLE
A& Ba. o] F o|FARATl dete FHEAol 7MY
Fo0] FAA o AL Hol= B. subtilis MD-02E
Z AA3A ). B. subtilis MD-029] Hj X ZA]2 Bt4 Yo
Al Dextrine, ZAHo)| 4= Peptone, 77| Gl A= MgSO,-
TH,0001 4 AJS-0] 71 st AL ERIsHstt. o] of wzt 3
kol Al B2E B. subtilis MD-02% o] FAHFZo| 3t
& M= FA FF ABAZHNY 7HA 7L Yok
A=,
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