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Abstract

This study was conducted to estimate the cultural characteristics, the production of antibiotic, and the selection of
optimal media for mass culture for Bacillus licheniformis N1 isolate which was previously reported as an antagonistic
bacterium to Botrytis cinerea. We investigated initial pH, temperatures and shaking speed for good cultural conditions
and antibiotics production by NI isolate. According to the results, the optimal conditions of initial pH, temperatures,
and shaking speed were determined to be pH 5.0--5.5, 30~35C, and 250 rpm, respectively. Also, the optimal
conditions for the antagonism by N1 isolate highly appeared in the initial pH as 5.0, and the mycelial growth
inhibition was high when the substances used such as glucose or corn starch as carbon sources, and biji (soybean
curd residue) flour as a nitrogen source. Furthermore, inhibitory area was significantly expanded when 3% or 5% of
corn starch was added into 5% of Biji flour medium. For the cheap and easy purchasing, corn starch as a carbon
source and rice bran, soy flake, and biji flour as nitrogen source, were respectively selected for mass culture of N1
isolate. Among them, 5% Biji flour medium showed higher cell density more than 10 times that in NB medium after
48 hour incubation. Therefore, the optimal medium was determined as 5% biji flour added 3-5% of corn starch for
high density of cells.
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N E ol FHsne I 290 olgsvlE gtk ¥el,
ATA §4HEEZ 28 712 47 3 BEC] Folshn
42D A% WAIA 44 T olfE JFHH B
A AREA TE Fol Hs) PN o1 8Hn qick

o] ME&RA wk| = B. brevis, B. cereus, B. macerans, B.

Bacillus & -2 tjREo] Qzto]d] vE YA o), 47
FAA 23}e] 7hasle ko] Lol AL 7HAL 9l
ot 53], ZaH oA, o}deA, dEA T 5425S

*To whom all correspondence should be addressed
Tel : 051-200-7554, Fax: 051-200-6993
E-mail: bjmoon@mail.donga.ac.kr

pumilis, B. subtilis 0] o] &%) oW £3], B, subtiliso] ¥
& A7} 714 wo) Raus o] 9Ith4,11,17,18]. 1 9%, B.
licheniformis'e EFAATORMN £8 o}AgtA P47 2

Vol. 11. No.2 (2001. 4) / 173



oA g - FHF
YBE Fog Ao 2 o257 lon[3], ele]=4y &t ZE 4gel NB (Nutrient broth) ] Z] ] A 160 rpm,
G-EAL A6EA1[6,89] Rhizoctonia, Pythium, Magnaporthe 30C, 16417k ¥ioFsk N1 05 2 ml 42 500 ml 4tz E5
SE3 2o 42YATRA T A EUE BIHGG 270 200 mA ¥ -%’MHHZM] B399

14 =% FA4 8D Bol 4HFoE 9, F 29
Z

GEo HAY v 08 2FIRT HUE A0 4z G
U 2, golA B. licheniformisE o] 4% HEYATY] A N1 @58 ool b 48 gadE Adstr] 93
288 AR S S 0 EE Aol ol Eo Ao 53 TP sHde] AFE HY &
owm-] 08, TEo AREE HAS AT nlABg FrAE 948, FAY, =349 Jdu"E, ZHAE
%

, B9, Wold, FAg A (Sucrose)S 247 1%¥ A
AA FEINDE LS 718ta1, AL Lo ZE Yeast extractE 1% @7]—?‘5}04 307,
I8}, Bacillus & 79 160 rpme] ZFH| 47| A N1 T35 #f 3 &, 24, 484]

1o posel ogg + O A% 2 mi AHed RPFEAZ 660 nmol A
e g2 Rl Wal Adel AEse ¢ FEEE RS AT RS viwds.

o
o2
S
L
i
o
i
WL
M‘
=, —ﬂ‘

A%, WAL WALE, 07, WolE SR Aol Hgg SO

1290 uge Bad o] AHn Yo v 4 L TT WUl 200 2248 duas) A6 v
Bl FAT WAL FRo £4E DET Aoy 4y ) I BN FESIGD Bad 374 A5 A9
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o2 B39 B licheniformis N1 7F[13]2 o] &8} mAY A NB #j7o] N1 728 #okaraiA 24, 48A)70300) oo
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Effects of carbon sources (A) and nitrogen sources
(B) for cell growth of B. licheniformis N1 at 30C,

160 rpm.

Cs: Corn starch; Eth: Ethanol; Glo: Glucose; Gly: Glyserol;
Lac: Lactose; Fru: Frutose; Mal: Maltose; Suc: Sucrose; Bs:
Black sugar; Ws: White sugar; Ys: Yellow sugar; Nb
Nutrient broth; Ca: Casein; Sm; Soy meal; Try: Tryptone;
Wh: Wheat bran; Rb: Rice bran; Smi: Soy milk; Me: Malt
extract; Bf: Biji flour; Be: Beef extract; Sf: Soy flake; Am:
(NHy):504; Ye: Yeast extract; Nb: Nutrient broth
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Fig. 2. Cell growth of ‘B. licheniformis N1 strain at 25T,

30T, and 35C (A) and time course of B. licheni-

formis N1 strain at 30T and 35C in NB (Nutrient
broth) medium (B).

Table 1. Effects of shaking speed on the growth of Ba-
cillus licheniformis N1 for 48 hours at 30C and
35T

Optical density (at 660nm)
Shaking speed (rpm)
150 200
30°C 35 30T 35T
040 134 044 132

041 131 045 1.36
123 062 127 0.65

Incubation
time
(hours)

250
30T 3BT
047 1.31

050 1.41
128 0.71

100
30C 35T
20 0.36 1.32

24 039 1.30
48 0.89 0.59
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Table 2. Effects of initial pH on the cell growth of Bacillus licheniformis N1 in NB and Biji medium and inhibition zone

on PDA medium

Optical density (at 660nm)

NB medium

Biji medium

Incubation time

Incubation time

Initial pH (hours) Fina;l (hours) Final Inhibitiond
pH pH zone (mm)
24 43 24 48
5.0 0.12° 0.03 6.63 0.24° 0.50 6.58 150
5.5 0.08 0.09 715 012 0.39 6.51 124
6.0 0.07 0.02 7.26 0.04 0.27 6.53 113
6.5 0.05 0.02 7.30 0.10 0.08 6.60 110
7.0 0.06 0.02 7.39 0.05 0.25 6.11 100
7.5 0.06 0.02 7.35 0.17 0.10 6.61 94
8.0 0.05 0.01 7.35 0.04 0.33 5.74 -
85 0.05 0.02 7.58 0.05 0.26 575 -
9.0 0.07 0.02 749 0.13 0.36 5.69 -
9.5 0.06 0.03 745 0.19 0.32 5.33 -

“Final pH was measured in medium after 48 hours.
*Samples in NB medium were diluted to 10 times,
Bamples in Biji medium were diluted to 100 times.

“Growth inhibition was determined after 7 days at 25T on PDA medium.

7] pHE 5008 3Ad9E 2%, AFUEs} 714 2o
AaE B FQrh(Table 2). 48A17F Z9) iAW pHe H
3= NB Ao A e pH 6694 752 27159101l HA)
#A M e pH 65014 pH 5302 AAFEE ASS B
o3 cHTable 2).

FrEd dits

pHol T N1 739 4ol Hidsed & ALF
FolB T TAEE AAYE £7] pH7L 50 w7} 7t
% =93, pH7F 5255 XMEHE 248k g3 h(Table 2).
T, gags dadd ne 5 4UL gade
2 ZegdA 7 ERT $55 4—30111\15 =%or, 4
2902 HAZEE o 8etgE Wok 71 sk (Table
3). E3 5% HIAMjAe] SeeRE ShE HNE AL
FATEA AT AXW M ERLD, oL 3%

A 5% "R A @2 T oY 3% LEGo|u soluble
starch& #7153 A$Ht} =9} (Table 5).
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Table 3. Effects of various carbon and nitrogen sources

on the antibiotics production® of B. licheniformis
N1 after 48 hours incubation

Carbon Inhibition ~ Nitrogen Inhibition

source zone(mm) source zone(mm)
Glucose 105 (NH 2504 -
Fructose - Soybean flour 122
Lactose 98 Casein 98
Maltose - Tryptone 97
Sucrose - Beef extract 92
Corn starch 97 Malt extract -
Ethanol 92 Yeast extract 106
Glycerol - Soy flake 102
White sugar - Biji flour 124
Black sugar - Soy milk -
Yellow sugar - Wheat bran 9
Nutrient broth 95 Rice bran 125

“Antibiotics production was determined by inhibition zone on

PDA after 5 days dual incubation.

e SxaAEe 22 Aok Woke WA B7e
=R L EERSEC IR PEER EEERL
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Table 4. Effects of various substrates with or without corn
starch on the cell growth of B. licheniformis N1

Cell density (x10° cfu/ml)*

Substrates - -
(5%) Substrate  Substrate with 2%
only corn starch

Fish meal 9.0 9.9
Sweet rice drink 4.0 53
Soy sauce residue 01 0.1
Apple peel 01 0.2
Orange peel 0.1 0.1
Rice flour 3.6 5.2
Rice bran 4.8 8.8
Wheat bran 8.0 52
Soy flake 7.5 8.3
Sesame oil cake 4.8 5.2
Malt 7.3 94
Rice straw 25 2.4
Biji flour 11.9 13.2
NB medium 0.9 12

“Cell density was measured by colony count on a Nutrient agar
plate after dilution with sterilized water
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Table 5. Effects of addition of corn starch on the cell growth of Bacillus licheniformis N1 strain

Optical density (at 660nm)

S 24 hours 48 hours
5% Biji with - - - T
10 times 100 times 10 timnes 100 times Inhibition zone
dilution dilution dilution dilution (mm)”
Corn starch 1% 1.09 0.19 1.05 0.13 874
3% 1.24 0.23 1.13 0.41 136.2
5% 1.26 0.34 1.34 0.28 164.2
Glucose 3% 0.56 0.12 0.85 0.15 112.8
Soluble starch 3% 0.56 0.10 0.45 0.04 100.6
Only Biji 5% 0.57 012 0.97 017 924

*Growth inhibition was determined after 5 days at 25C on PDA medium.
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