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Determination of Mass Culture Method of Marine-derived Micro Organism,
Bacillus sp. 2-4 (KCCMI 11107P) with Antimicrobial Acitivity
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Abstract

This study provides a method for mass-culture of strains with antimicrobial activity that are able to
stably and effectively culture and produce highly functional active substances using the microbial
metabolites of strains with antimicrobial activity. This study found that 30C, pH 7.0, 100 rpm, 0.5 vvm
was the optimal culture condition for Bacillus sp. 2-4 strains. The formation of optimal medium condition
produced by the experiments on carbon source and nitrogen source was confirmed as 2.0% of carbon
source (casein hydrolysate and glucose, 3:1) and 3.0 % of nitrogen source (yeast extract and soybean meal,
1:5). Scale-up by using 20 KL on the optimal medium for the optimization of mass culture confirmed that
ultimate antibacterial activated materials including crude bacillomycin and crude surfactin were constantly
generated.

Key words : Mass-culture, Bacillomycin, Surfactin

.M B WAL AES AWEn Yo, o wUE
A 7 A s AFEt o F
At 20970 A ARIES FAS] SR gais o A AL dosn e

) al
FAFCEA 2 77 SzebAal Sleth sy ge) thKim et al, 2014).
= elwAe T R g waste Fo Awd 2
= slez 29A A% we geaxzE Edwardsiella sp., Streptococcus
(Kim et al, 2016). ANFHOZ <] sp., Vibrio sp. ¢ RIFEI IThLee et al,
A kel Mg AR UL S 5007) spqu Selukete) off pARe ofF

¥ Corresponding author 031-352-0185, everydayok@jejunu.ac.kr
% o] =g dgFrARdrieded ve FHATIE NI (AW 22015004002 2 5 H L

- 123 -


https://crossmark.crossref.org/dialog/?doi=10.13000/JFMSE.2018.02.30.1.123&domain=english.ksfme.or.kr&uri_scheme=http:&cm_version=v1.5

SJITHKim et al., 2016).
H Aggds 7ixl A
S o= st
Az A
ol Ao 9l
Q) v = e
AAdEe] AFAA A5 ot o 1 A
AA7HA] e FBENA oF 5,50001F2] AlEHl o]
NAE A THKim et al., 2006; Kim et al, 2011).
ok o A= AAEE NS HAA A o]
W, HZ AAARD AkAbEo] gtatynke] gAY
Al FokellA AESf BEAE A 9 njE
& olgsAY 18 trRtES o] 83 A
Al A& Ak Adsteles 54 US Kolal Sl

o}

rr o 2
-]
& 0
1,

X

EAAE Aa)
Gt o]

WAt %t Bacillus sp. 2-4
(KCCM1 1107P)2] el ks f1sh wijeF =23
TS TUAZE 7 Sle vAade dAads
ksl

I XHE al té“f':'l'
1. S| MZ 2 DO E3 A[AH]

A
71+ 7] 36.9cm, U
Steel Use Stainless(SUS
Fejz Ak o
Aol AHE QAR e DAL U ey
(Turbine Tmpeller)Z} 353 (Paddle Impeller)S ©]
g3gich. BB e AEYBY A A
o] 155emolil Fol7b 10emE RE&7] WA €]
50.1%°191 0™, at5 A gk vpe Ako] ] e

=
Aol AMgE WRE
73 30.9cm, =°] 67.4cm®!
L

316 L)Z ¥

i

453 50
=

ok

.7l .
=

H - 4Ys - HHs - o|dE
 1Sem® Stk 7] AA=
(Mott corporation)= &7] T4 A717} 24umz &
AL 974 2mm, W7 1.5mm, Z°] 10cmE AL
sheltt. A&E HleF7]1el Do Probe(Broadley
James, USA)E H-23l3l, probeZFEH EHIH &
259 dolHe AFHE ol&sto] 1% @R
AFsAow AFEHESE sglvhk AFH ddd
Ask g AREA el s & AAEE(%)E $
AtElo] stAAfell BAH QT AT DT (Kla)
E Te] S8, Ay o ol 2

Dynamic methodZ ©]-4-3}53th.

Microsparger

olaL 9=

gEd Fadds
Bacillus sp. 2-4(KCCM11107P)+=
& Sl 7]sold wol AbdujA]
s St
s s Ty
(TSA, Difco) WA & AF&-3to] 30TCel 48A1%F =
Aoz wigdt F, At Al
Wel  wek {718l obd okl H| o] E(ethyl
acetate) & ©]&3to] FE& AU THKim et al,

2017).

FrE
=9
g o8
SEE R EEER

H#AL HA = typtic soy agar

¥

2

o
b A R (1

2 oo o

le]

SiiFE=9 gy ZAL

Al x] 28-S Y38l Bacillus sp. 2-4 vl
ool i %(bacterial density)t  wFH A
660 nm)E o8I, wlFele] Py
paper disklS o] &3le] mlwetct Frd &
FEEe] e AAEYS 2AkE] 96
ofFdls  dovle M4 AdE 3F
(Edwardsiella tarda, Vibiro anguillarum

Streptococcus parauberis)®l thet TS v
I 2 s Fdll Al WA 4t
Al75S BHIB(Difco, USA)HI Ao wljekat & 1.0
x 10* cfuml®] &%E MHA(Difco, USA)| =it

o 1=

- 124 -



HUFeo|ME St &M Bacillus sp. 2-4 w32 C{zt uljkai

SFATE olo]A A7 0.8cm&| paper diskE &
O3, Bacillus sp. 2-4 BISAS S0uLE 373510
gete] A715 SA4ste] vlaskqith

4. X282 H MyEF 5ol

Bacillus sp. 2-47} WA Z Aitstes FdEF
= ZRlst7] 9k oA E A S AR
71(LC-MSMS)E AHg-3te] Hastqlom, A=
o] Wgs #3798 HPLC 48 B3 B
Ag AT A7) B4 9 20 59
FAr koA A A W&} TS WoE
2183 THKim et al., 2017).

o

EtA2(Carbon source) M

7| B oA A o] WMstE FA o

3, BAYT WS =9 Bacillus sp. 2-4 T2
W BgelA Bl JFe 2ARL B
= ©A-Y(sucrose, mannitol, fructose, glucose,

casein, hydrolysate, glycine, cystein, CaCO;, &5
F2 9, typtone)> 7] A O BRI L
0.5%= H7Fskom, 30T, 100 ppme] ZACZ
48412t wijoFate] HHEel Fts S BESS
.

6. &

AEMA A eix) Jokre] WakE 34

3, A9(soybean meal,

A-2d(nitrogen source) M

yeast extract, casein
peptone, corn steep liquor, malt extract, ammonium
sulfate, ammonium nitrate, sodium nitrate, potassium
nitrate) ¥t WSS 01 Bacillus sp. 2-42] w7}
o A2 JFS EASA
M

=
[ |

Cof e v 58
Bacillus sp. 2-43t59] tEFidS gk Wik
92 34 39 4 ACE s A5 g2

H 15L A7} EZ&¥ 30L Jar ¥

sp. 2-4 TF 05%= AL 3
35C W 40C %9 AN

20T, 25T, 30T,
w st

8. HHAE pH A}
AJufA1 8] %7 pHe Fare] AFuA ol A €
WSS EE A o3 9402 )
= A% HF pHE A7 S8 AdmA =
it F 20% NaOHS ol &ate] T FHEH
%*7] pHE pH 5 ~ pH 9% ZH3I L vk 48
AR A 5 i 9 G gds A8l

I=|
W Al HA 37 FAFE Glshy] feto]
7] FUFE 0.1 ~ 2.0 wmo R FHzt] A
SFAaL Wik 48213 A3t ¥ wHE 9 0 EA
< 24t

=0 = Y &2

SO wE Bacillus sp.
0 G0 oJars 4;10}7]

gl ﬂ%
50, 100, 150, 200 = 250 pmC. & Z}Z
48A17F FoF wjek T FHEE U &

shaic.

11, T}QE] ZEHE MM Z2M|AQ| B

SRE AR 2 2 HA S
O F Bacillus sp. 2-47F2 I
of A TrAAE FReity wx
(scale-up) A= Bacillus sp. 2-4 & — 50 ml
— 10 L — 2 KL 9AlZ Iy 7} A
H AT ES 05%2 ARsin @AM wiek =
7 2 wjeF A7 <Table 1> ®7138}SITh

12. gR2o| QIEAol Ciziie (20 KU
EER



ZIEfet - Zi&0] .- 2

Aow AL a9 BYEAY FE 9
20 KLO| thele} 3 A Al A gakivh.

<Table 1> Culture conditions and culture time for

each step
Process  Volume Incubation Seed Incu?)ati
temperature volume on time
A unit  ampoule -80C - -
B unit 50 mL 30C, 120 ampoule 8
rpm
C unit 10 L 30T, 120 50 mL 8
rpm
Main 2 KL 30C, 100 10 L 48
rpm
m. Z o

oARAHE Uo7l WA Al 3% st
gdagdde A 43, E tarda 32mm, V.

anguillarum 15mm, S. parauberis 35mm¢ FHUE

o] ##H TH<Table 2>).

<Table 2> The result of antimicrobial sensitivity
test by Bacillus sp. 2-4

Strains Diameter of inhibition zone (mm)
E. tarda 32
V. anguillarum 15
S. parauberis 35
2 BIAE U M MY

A7}, casein hydrolysate® * 2|3}
g W, AEsel wol g We ew et
o™ glucoseE A Al Ftso] M w4

HME - HEY - 4GS - g2 - 0|FE
o7 AHEQATK(Fig. 1]). T3, AxYo] A

yeast extract®} soybe an mealX THE9} a+t
go] 7P w& Ao ERIHTK(Fig 2]). &
A3s 3 The
glucose A A2 yeast extract X soybean meal =

Akl

=

casein hydrolysate %

mmZoneof inhibition  ==Cell density

Zone of inhibition (cm)
Cell density (OD 660 )

Control  Sucose  Mannitol  Fruciore  Glucose  Glutamine  Casien  Glycne  Cystein
Hydrolysate
Carbon source

[Fig. 1] Effects of various carbon sources on
antifungal  activity of  Bacilus 2-4
(KCCM11107P).
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[Fig. 2] Effects of various nitrogen sources on

antifungal  activity of Bacilus 2-4
(KCCM11107P).
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[Fig. 3] Investigation on the bacterial density
based on concentrations of carbon
source and the antibacterial activity.
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[Fig. 4] Investigation on the bacterial density
based on concentrations of nitrogen

source and the antibacterial activity.

<Table 3> Content of the growhth medium for

incubation
Ingredient Content
Glucose 1.5
Casein hydrolysate 0.5
Yeast extract 0.5
Soy bean meal 25
K,HPO, 0.1
NaCl 0.4
(NH4),S04 0.1
CaCl, 2H,O 0.1
MgSO, 7H,O 0.05
MgSO, 5H,O 0.001
4 HIQNE 2 U pH A}

g S L% 2 pHel W W &
& B4 A%, FUEE 30T, 35T W A
7P = vesten, @ dS 30T =
A veRd A S 30CE A8l th(Fig.
51). pH A3}, pH 6~8AFololl A 50 e gl
Fsdol ol zow saygon, —E—a
pH 7614 718 B& Fasdo] HaEol 4
phE 72 743 Th([Fig.6)).
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[Fig. 6] Investigation of proper pH for culture. [Fig. 8] InveTtigation of proper churn speed for
culture.
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i,l AR . l, g = 702 Yehstth(Fig. 9)).
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[Fig. 7] Investigation of proper air for culture. 5 ) » » 0
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[Fig. 9] Checking production of substances due to
culture production of 2 KL
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<Table 4> Cultural characteristics and processes
after culture

Main culture Condition
Temperature 30T
RPM 100 rpm
Air 0.5 vvm
pH 7.0
Working volume 50%
Internal pressure 0.5 kgflem®
Incubation time 72h
Spray drying Condition
Centrifugation x5 (concentration)
Excipien Toal 20%
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A g E&S AL UTHHeo et al., 2013). ¥4
Aol ois

P AYE Aoty st 4 A
Ag Festa glon, 1 Ay okAle] WAdd7t
A ZE3FATHAoki et al, 1973; Blackbum et al.,
2010). FAA7E o Fub FHE ABlARRl AbgRe] A

Wel 371 49 A, oA W BE 7
aoFelt Gl i FO A A
WA 5 gl old @ FARES s ¢

3 AAEAE Agdel P
g Aol

4% dAA
e 4EAA T S

80

=
=
&
-8
o
w
z
S

Dissolved oxygen (%)

- &0

- 40

Cell density (OD600)

Dissolved oxygen
-b-20

50 60 70 80 %0
- ¥i§
Crude Surfactin
r7
pH

Glucose

o 10 20 30 40

T ]

Surfactin concentration (g L' )

-

=
e
in

40 50 60 70 80 90
Culture time (h)

o
=1
ra
B
s
=}

[Fig. 10] Checking production of substances due
to culture production of 20 KL
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I QJtH(Lee et al., 2013). ©]&]gt
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