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Isolation of Bacillus mnylohquefaaens H41 Producing Growth Inh1b1t10n Factor against Vibrlo anguillarum.
Young-Hee Kim*, Yong-Kee ]eong Kyung-Tae Chung, Eun-Ju Rht’ and Yu-Jeong ]eong Dept. of Life
Science and Bzotechnology, Dong-Eui University, Busan, Korea. Dept. of Biotechnology, Dong—A University,
Busan, Korea. *Dept. of Cosmetology, Hanseo University, Seo San City, Chung Nam, Korea. *Graduate School
of Ewha Womans University, Seoul, Korea — To investigate the possible use of probiont in fish farming
industry, a bacterium with inhibitory effect against Vibrio anguillarum was isolated from gastro-
intestinal tract of the marine fish of yellow tail. It was identified to be Bacillus amyloliquefaciens H41
based on biochemical and physiological characterization. The optimal growth conditions of the iso-
lated strain were 1% peptone, 1.5% yeast extract, 1% sucrose, 0.5% NaCl, 0.05% MgSO.7H:0, pH
7.0-8.0, and 20 hr of incubation between 28-35C under aeration. The culture supernatant of the iso-
lated strain showed inhibition activity against V. anguillarum. Inhibition activity was cleared by form-
ing a clear zone by a paper-disk method. The maximal production of growth inhibition factor was
induced by cultivation under 1% peptone, 1.5% yeast extract, 1% sucrose, 1% NaCl, 0.05% MgSOs
7H:0, pH 7.5 and at 35C. The highest growth inhibition factor production was observed after 16-24
hr cultivation under aeration. The culture supernatant of the isolated strain showed inhibition activity
whereas no inhibition activity was shown from the standard B. amyloliquefaciens KCTC 1724 strain. The
growth inhibition affected only against V. anguillarum among other pathogenic Vibrios tested here.
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t}okgl 7 A &L 347814 NSS buffer®} VNSS broth (Table
l)i < 1z} v ¥[15]5} 1L, VNSS agare] paper-disk

& A8t V. anguillarumS AdYste FFE A A
Atk AHE vedle 159 dF& Adsto Aty &
AE gotae] 13 $4& F3 H AFF A& 93 A
E AF 548472 (E-10136, Biolog Microstation, Biolog,
USA)EAstn #2de] Assd 43L& % @F¢
Bacillus amyloliquefaciens KCTC1724 #<+& A28t ¥ w3}
QA A5 A3 YAdFREVibrio anguillarum NCMB1 3
FTFE AHEEATH FEF T EE A5 718 uA =
peptoned AL T}

22l 79 MeXsisd 4 &l

VNSS wjfufAlel £2] @& HEsta 28TAA 18-24 A
ZHEgE & 44 B2(3,000 xg, 108)5t] v ¥ B5HE F
H8k3, FAE 259 94 7]E(Sonifier 250, Branson, USA)
o] g3ty A3ty V. anguillarum NCMB1 T3+ nutrient
brothe]l 0.5%¢] NaCl& H7}8ha 28°Col A 18-24A) 7% v &3
T UAl nutrient 3REH| R o) =23 & paper-diskE ¥l
e 29 Mg A5 2 FA FHAE Tzt TP
AHARE BEAS B4 A4 4HoE BEAT £
AT} B #7949 A% A5 vlue LeldFe 2FF
% B. amyloliguefaciens KCTC 1724% paper-disk & A}-&3}

Ewge] WAARZ V. anguillarum NCMB12] -5 A3
9 #7E vl

Y| 53 ¥ YSNHSE BYS¥Y

V. anguillarum NCMB11 9] wf okl Ao} B2 7 1% )
FAS AFoto] MiFAAA ATERE DAA 4 S 3o
335 A2 (Shimazu UV-160A, ]apan) 660 nmojj A A&

g 3381 A EAY €4 3L colony forming unit
(CFU)/mlz 35er 1 unit] 7517&3 50%9] H&AE
ZIEor AAsAth

Table 1. Compositions of NSS solution and VNSS agar

NSS VNSS agar

NaCl 17.6 g Peptone 05¢g
Na;50, 147 g Yeast extract 05¢g
NaHCO; 0.08 g Glucose 05¢g
Kd 025 g Starch 05¢g
KBr 0.04 g FeSO4 - 7TH,O 001 g
MgCl: - 6H,0 187 ¢ NaHPO, 001 g
CaCl; - 2H0 041 g Agar 15 g
SrCl; - 6H,0 0.008 g NS5 solution 1L
H3BOs 0.008 g

DW 1L

£2| 2ol O Vibrio K0 s 4] Mols

HyHgoz &H7 V. parahaemolyticus, V. anguillarum, V.
fuvialis, V. furnissii, V. mimicus, V. vulnificus 9] Vibrio
of W3 EeldF7t Aslsg /HAT AEAE paper-disk

HE F3te s

22 29 A 4] Y NsiEa 4i=A

e 79 AR 4&2 3 AsEE =D HE
A3k 718 WA o), W FAZ, pH, 25, Bad, A4
A4 ET Lol EEE 0%, 0.05%, 0.15%, 02% 5%
g3t A =& HA}ATH
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3ato)o] o7 299 4, 9, opyiu|o A TFe #& &
23t VNSS dAuj Aol A 132 209E9] 75 £ 2
drojo A E2]® o] nutrient 1 wj R A X V. anguilla-
rum NCMB1o|| tj 3] £3&o] A= Assd & 712 9}
o3 gdHo] o|& FA3Y] st HAE AF T 247
Z AT AT %% o3 L AR Bacillus amylolz—
quefaciensZ. 821 =] 0) B. amyloliquefaciens H410.2 B3t §
739 B. amyloliguefaciens KCTC1724 ¢} EAL W m3 §
A3} THTable 2).

Mall2a My =ol

B3 739 B. amyloliquefaciens H413} ®¥F T3¢ B.
amyloliquefaciens KCTC1724 & 5& paper-disk ¥-& A}-8-3}
of BRge) ARARE V. anguillarum A5 Ae)59 FF

Table 2. Physiology and biochemical characteristics of B. amy-
loliquefaciens H41

Characteristics B. amyloliquefaciens H41
Shape Rod
O, demand Aerobic
Spore formation +
Gram stain Positive
Catalase production -
Casein test +
Urea hydrolysis -
Indole -
Gelatin +
Fibrinogen +
Skim milk -
TSI test AL/AC

Sodium citrate
HsS production

AL: Alkali reaction,

AC: Acid reaction
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B. amyloliquefaciens H412) Th2 Vibrio spp. ol & As)s
v e HATes 48R V. fluvialis, V. parahaemolyticus,
V. furnissi, V. mimicus, V. vulnificus 5-& 0302 Ad5S
NG A} V. anguillarum NCMBLo) T A3) 5-& UYehle
AL A2 = I tH(data not shown).
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Fig. 1. Comparison of inhibition activity between B. amylolique-
faciens H4l and B. amyloliquefaciens KCTC 1724 on V.
anguillarum NCMBI1. A: B. amyloliquefaciens H41, B: B.
amyloliquefaciens KCTC 1724

Journal of Life Science 2006, Vol. 16. No. 4 607

;s
m Ee PRI W S
[ 4 M

&

k4 @
<

- =
g =S
=
s £
S E
= 2
g b=
: 2
© =

5 55 6 65 7 75 8 85 9.5
Initial pH
Fig. 2. Effect of initial pH on the cell growth and inhibition
activity of B. amyloliquifaciens H4L.
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Fig. 3. Effect of NaCl concentration on the cell growth and
inhibition activity of B. amyloliguifaciens H41.
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Fig. 4. Effect of carbon sources on the cell growth and
inhibition activity of B. amyloliquifaciens H41.
1: Control, 2: Lactose, 3: Xylose, 4 : Fructose,
5: Arabinose, 6: Cellobiose, 7: Glucose,
8 : Galactose, 9: Maltose, 10: Sucrose.
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Fig. 5. Effect of sucrose conceniration on the cell growth and
inhibition activity of B amyloliqufaciens H4l.
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Fig. 6. Effect of nitrogen sources on the cell growth and in-
hibition activity of B. amyloliquefaciens H41. 1: Control,
2: Bactopeptone, 3:Beef extract, 4:Yeast extract, 5:
Trypton, 6 : Casamino acid, 7 : Soytone, 8 : (NHH:PO,,
9:NaNO; NH,Cl, 10: (NH4);50,,
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Fig. 7. Effect of temperature on the cell growth and inhibition

activity of B. amyloliquefaciens H41.
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Fig. 8. Effect of metal ions on the cell growth and inhibition

activity of B. amyloliquefaciens H41. 1:Control, 2:
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Fig. 9. Time course of cell growth and inhibition activity
of B. amyloliquefaciens H41.
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