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Erwinia carotovora subsp. carotovora, antibiotic.
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tHLund, 1979; % &, 1993).
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Table 1. Morphological characteristics of strain

YR-1

Factor Characteristic
Shape Rod
Cell size 1.6m X 5.6/m
Motility Motile
Flagella Positive
Spore stain Negative
Gram stain Positive

Fig. 1. Electron micrograph of YR-I.
¥ Bar represents 1/m strain
TEM : phosphotungstate negative staining

2ol 7rel AAYY 54g
9 2t Agew

HEY 23 B 2
HelE 15C~50TC oz, WS
pH H$+= pH 5~90I%ith =3 d57t 3% 714
A&o] 74589 oM, catalase %A 2 starch, casein,
cellulose, esculin £3&%o] U3t

olH Z& FHTFe FHejrH ujFatA
54 2 A EAQE AES A Bacllus $02
wosjo] ®2] 75 & Bacillus sp.YR1E HH a3t

=
EA4,

SN SR YAEZO HE

Nutrient AZJu=| oA wjFr| bl wE  Bacillus
spYR-1 T39) B3 FPE2 A AR 23
= 39 29 24 FAY AR 19 o] FAX AA
7ol =2silet. ojol wisie] FAIA AU EA
) BA717k 10 BA7 F1) 2dAM HAThE et
Wl 29 olFole A Aastdd wmEA o ¥

o Aol 147 H bt RS FHoE AMEE
fow, FAZTA Yds AT wFe 2dFL Fs
At =7 “H°J€—_-_°ﬂ wE Bacillus sp. YR1 #F

g #2548 R gz 3

Table 2. Physiological charactristics of strain YR-~1

Characteristic
15~50C

Factor

Temperature range for
growth
pH range for growth 5~9.
NaCl tolerance for growth <3%
Catalase +
Oxidase -
Urease -
Lecithinase
Lipase (Tween 80 hydrolysis)
B -Galactosidase
Arginine dihydrolase
Phenylalanine deaminase
Hydrolysis of Starch
Casein
Cellulose
Esculin
Indole production
H;S Production on TSI agar
Levan formation from sucrose
NH; production from arginine
NHs production from peptone -
Gelatin liquefaction -
Utilization of citrate -
Methyl red test
Voges-Proskauer reaction
Nitrate reduction
. Denitrification
Action on milk ; Coagulation
Peptonization

I+ 4+ 4+ + 1+ + + |

+ +

}

+ 4+ +++

O-F test Fermentation

o A&y FAEZ ALE AEY AFHE 19 34
etgith o) A3 #Ae A&L BTN 7H
ot FABAY AR BTAA Hdzk I
t}. webA Bacillus sp. YR-1 w9 A5 FAE
A QP g B e A& ¢ 7 AN
wha o] sorbistin AJAF w59 AT IFHEAL A
o HALxE ZZ 37T BTE 2nd npgity
Tomita 5, 1976).

adn FAEF A wAE 27) pHY 4%
a9 4o YERRH 271 p %— 4~10 74=) W3HA
1AM FAEF LS HES A3 pH 744 7HE

Z9tt. Chung 5(1985)& aridicine A4 %7
pH 60014 714 Stk Bastiioh
FAZA Aol nAE 4F d4ade 9%E 3
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Fig. 2. Profiles of the cell growth and the
antibiotic  production against Erwinia
carotovora subsp. carotovora,
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Fig. 3. Effect of temperature on the cell growth
and the antibiotic production.
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Fig 4. Effect of initial pH on the cell growth
and the antibiotic production.

Table 3. Effect of carbon sources on the

antibiotic production and growth by

Bacillus sp. YR-1
Carbon source Dry cell weight mbiﬁon zone
(mg/mL) size (mm)
Control 1.68 13.5
Arabinose 277 12.3
CMC 3.89 10.0
Dextrin 7.86 11.0
Fructose 141 104
Galactose 291 10.8
Glucose 297 144
Lactose 3.83 10.2
Maltose 253 11.2
Mannitol 2.82 120
Raffinose 3.58 11.2
Soluble starch 548 11.3
Sucrose 2.63 16.0
Xylose 242 115
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Fig. 5. Effect of sucrose concentration on the cell
growth and the antibiontic production.

Table 4. Effect of nitrogen sources on the antibiotic
production and growth by Bacillus sp.

YR-1
Nitrogen  Dry cell weight Inhibition zone
source (mg/mlL) size (mm)
Control 212 16.2
Beef extract 5.30 111
Malt extract 1.30 17.0
Peptone 222 18.0
Tryptone 5.61 14.8
Soybean meal 6.51 13.3
Yeast extract 112 11.0
KNO; 071 11.0
NaNO;, 0.67 11.0
NH,Cl 0.70 11.0
NH;CO; 0.65 10.0
NH:NO; 1.01 11.0
(NH,):S0,4 0.80 122
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Fig. 6. Effect of peptone concentration on the cell
growth and the antibiotic production.

Sucrose 2.0%(w/v), peptone 2.0%(w/v)E ZH7}¢
wjzlo ZEo] FrERE EeiEtd FAEE A
oAE g PED A7 T 5ol ek vep ol
NaClo] AAHY 4ol 78 £& a3& Jehlile
W )R] FrldRENME Aol FAEA A
Iuth FAEE A $3 NaCle] w28 93&
AES 23 17 7o tehd sk ol 01% (w/v)
oA FAEA Aol 7P wA e 1 ol
FRAME  Haske Aol dEut  §hd
Bacillus cereus7} Aatshe  azoxybacilin A EH <]
WA e dstel BAEFE NaCl 01%(w/v)E
AHgEt ot R ub QithFujin 5, 1994).

Table 5. Effect of the mineral source on the

antibiotic production and growth by
Bacillus sp .YR-1

Mineral source Dry cell weight Inhibition zone

(mg/mL) size (mm)
Control 3.30 189
BaCl, - 2H,O 282 15.0
NaCl 405 20.0
ZnS0y + 7THO 115 16.0
KCl 3.85 14.5
CuSO; + 7HO 6.35 10.0
MgS0, - 7THO 5.09 123
KHPO, 390 127
MnCl; - 4H0 1.14 11.0
CaCl, 621 144
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Fig. 7. Effect of NaCl concentration on the cell
growth and the antibiotic production.
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Fig. 8. Profiles of the cell growth and the
antibiotic production against Erwinia
carotovora subsp. carotovora.

Open : TSB medium.

Black : Optimal medium.
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Isolation, identification, and culture conditions of the strain producing antibacterial antibiotic
Jachong Yoo *, Sanghong Yoon, Bonsung Koo, Yunsoo Yeo, Incheol Park Byungmoo Lee, Jinchang
Ryu(Dept. of Molecular Genetics, National Institute of Agricultural Science and Technology, RDA, Suwon 441-707,

Korea)

Abstract : The strain with antibacterial activity was isolated among soil samples collected in Suwon area.
The isolated strain was identified as Bacillus sp. YR-1 with respect to its morphological, cultural , and
physiological characteristics. Optimal medium for the highest production of antibiotic was composed of
sucrose 2.0%(w/v), peptone 2.0%(w/v) and NaCl 0.1%(w/v). The maximum production of antibiotic was

shown at 35°C for 48 hours with the initial pH 7.0.
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