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FEE] Y8l ik G Agd WY FedE A
skt

Bacteriocin®]  HEAA]. Bacteriocin®] FEAAE
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2ol o @MHE ©o}83lArh. Bacteriocin F= 8
oHol] SFARIEFES 20% ESAA 4CAAM 247 BAT F
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oA 2087 daEYsld FRES A FHES &
2] 10mM Sl g9l (pH 7.0)00 &3IA1Z1 ¥, Spectra-
Por no. 3 dialysis tubing(mnolecular weight cut off 3,500,
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USAYS AR&sitt.

o A

o

2 1

Bacteriocin 3435 €4 2 Mg, Ao EANSR= Bacillus
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Table 1. Antimicrobial spectrum of Pseudomonas putida
Modified-deferred Spot-on-lawn method
method
Organism Culture medium Incubation temp - -
Inhibition zone diameter o
Inhibition
(mm}

Gram-negative bacteria

Escherichia coli TSB? 37°C 13 + (19 mm)

Pseudomonas aeruginosa TSB 37°C 24 + (16 mm)

Pseudomonas methanolica TSB 26°C 19

Pseudomonas fluorenscens TSB 26°C 13 +
Gram-positive bacteria

Bdcillus subtilis TSB 30°C + (27 mm)

Bacillus macerans TSB 30°C +

Bacillus cereus TSB 30°C 14 + (19 mm)

Bacillus megaterium TSB 30°C

Micrococcus luteus TSB 30°C 12 + (12 mm)

*TSB; Tryptic soy broth

Fig. 1. Antimicrobial activity of Pseudomonas putida by the spot-on-lawn assay.
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Pseudomonas sp.o| E5 S VeI
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Spot-on-lawn W OZ  AFI A} Pseudomonas
methanolica’s A3 Pseudomonas sp.ol| Fa-2-& Holm,
Bacilius spol= 3 84S Jepl™, 3] Bacillus subrilisol
27 mmE 2 84S JEUATHTable 1). o123 tid
ol digk s+ S35} modified-deferred *H3} spot-on-lawn
wRon AFS AF7E AolE Hole AL 2 AT
Pseudomonas putida 210257} A34sks &4 ] bacteriocin
2Jol|= bacteriophagelt H,0,8F 72 E70o] 34t &3}of 7]o
s7] wjol} HetEch wepr] BHSEAME e S
A& UeM= Pseudomonas putidas A2 AA3IR0L
Bacillus cereuss W2 A1) modified-deferred 4
3} spot-on-lawn WS ©]-&3l I E4HE AR Fig 1,
200 Ve SiTh.

A7 e Bacteriocin 49 %7) pHY ¥%. #
7} bacteriocing AAdsk=dl o] pHE A8S FARE]
slo] w7} dAMIAlS 1N NaOHS} 1N HCIS ©]83le] pH
3.0901A pH 9.07FA] Z=dsATt. Pseudomonas putida 21025
5 FJE3d 30°C, 33417 wjFst ¥ o] S s
‘dg 2ARINTE. A3t Fig. 33 2] pH 5 odellXFE o]
28l pH 6,03} pHE 2E3HA] &2 pH 6.489) w7} 9]
HiRJ A o] LT} GAdo] 7MY =SkAL pH 7.0~8.0004
o] FAo] Wloz TAEr:. pH 3.03 pH 9.09A 2
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Fig. 2. Bacteriocin activity of Pseudomonas putida by the modified-
deferred method.
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Fig. 3. Effects of initial pH on bacteriocin production. -Hl -, cell
number; -4 -, bacteriocin

bacteriocin®] 3t A2 202 Fdte] A YERpA T 28
B ga3io] Holx] 9= Ao= Hol dFEolely] BrlE pH
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& "7 wixe] pHE E8% 27 640~6.892 & ¥IE 1
oA Ut

Kim'™9] Pseudomonas aeroginosa 90-2-2205% th3t B1o]
AT pH 5.0 oVdelXFE o] S48l pH 7.5 ¢l A
$3 840) /P8 =T pH 7.0 pH 8004 &< Z2o]
e g FojEo] pHYl Wigt A8 o] Bgxoz FL
B B AT B AFME= Kime] A w8
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o E 4 Qo

Pseudomonas putida®] F2]0] W& g B4, wlkAI7ol
WE FAZFF bacteriocin Y AEE ZARB) 93 Ho
2 17 A wjA F-{EF wF] spectrophotometerS ©]-&
T & jlo] AEF S9UE AT Fg 43 2ol 334
7+ Wi F bacteriocin®] 7 GAdo] THY ko, 24A7H
wF & 2] Aol EYr Kim™® Yoo, Paik 55179 g7
dxe] FA FFES TSB T MRS AAEIR|A] v A
12~24717F o]fjo] bacteriocing st & A7 w7 vjx]
A= 3347 ¥ F bacteriocing 31901 364]7F ©]

Time (h)

Fig. 4. Growth of Pseudomonas putida 21025 and production of
bacteriocin. -l -, cell number; -4 -, bacteriocin
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/%, pH, #71890] g bacteriocin®] A, AlFgH
wjFlol Qe BFAEAQ bacteriocin®] Fell Wigh eHHAd S
ZAIEP) el 2] LEA A7) mE E S48 &4
alget. Alsk vjekel-e 25, 30, 40°ColA= P 50~
70°ColME 1A7HESE Bl tha HojR o 90°C o) dellA
' Aol velx] @dth Pak TN AFM=
bacteriocin®] 4ol 40°ColME FEEht 40°C oREe &
Ago] Zradhs ez vERdth. 281t Hyronimus'®9] S]]
Ae el 2xolA 1587 HEA 60°C7ER] E2do] dAst
Al VERtTh, A sy o] pHoll thdt ebgAle FAKEE
st pH7F 242t TR 8Ag HUtsle] 4oCellM 3AIZE X
st gt AL 24T 17 AR dlE B4e] oY
st 3A17F o4 wA]l pH 3.0~5.0004 EAdo] HojRlE A
£ B & ). oy o] & FoE goAle AL of
YuZ pHel et dak2 TA WK e AeR HRl,

At vjofaie] gullo] g QPAL FARE] S5t 2
Z1e] £ulE 718l 4°ColA 3AIZF ARE] RS =3
k. gl oghgolde PP B F2REE
e Ao A AT, Paik 599 Bacillus sp.oiA AY
€ bacteriocinll EF Aol EFQoA g3l &
Sujollx] Eido] ZFAIItly BT, Hyronimus'®e] A+
Jre ZE grdl 7 Aoz Bt BEdA=
TableZ YERA] ket

Bacteriocin®) SDS-polyacrylamide gel A7)9%. HE73A)
Sk bacteriocin®] £= T ZAFHES ZABY] A3 AEE A7)
FEstuch APAA Fig 59 o] &F 21.6kDaZ 22 Ex}
ZFs Jelldd. ole  Pseudomonas sp.7t A3 e
bacteriocing ZAFF 23} Ohkawa 5'%°] 2378 pyocin S29]
2% 12kDa, Sano 5] X313 pyocin AP419] EA1F 9
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Myosin - 198KDa
B~Galactosidase — 115KDa
BSA — 93KDa

Ovalburmin - 49.8KDa

Carbonic anhydrase — 35.8KDa
Soybean trypsin inhibitor — 29.2KDa

Lysozyme ~ 21.3KDa
Aprotinin — 6.4KDa

Fig. 5. SDS-PAGE of partially purified bactenocm for
determination of molecular weight.
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Selection and Characteristics of Bacteriocin-Producing Microorganism to Utilize in Anti-Bacterial Rice Brain
Protein Film Production

Kim Eun Joung, Kim Kyung Mi, Han Hye Kyung, Kim Young Ho, Kwon Ki Sung' and Bea Dong Ho*
(Department of Applied Biology and Chemisty, Kunkuk University, Seoul 143-701, Korea; 'Korea Food & Drug
Administration, Seoul 122-704, Korea)

Abstract: This study was conducted to select the bacteriocin-producing microorganism cultivated in the rice bran
culture and to characterize the produced bacteriocin for the further purpose of economical and anti-bacterial rice bran
protein film. Pseudomonas putida 21025 was cultivated from rice bran and identified as a producer of a bacteriocin
which showed bactericidal activity against Pseudomonas aeruginosa 9027. Bacteriocin produced by Pseudomonas
putida 21025 showed a broad spectrum of activity against spoilage and soil bacteria. The activity of the bacteriocin
produced by Pseudomonas putida 21025 decreased after 1 hr of staying at the temperature of 50°C and with the
presence of some organic solvents, except hexane and ethanol. However, the bacteriocin activity was stable
throughout the pH ranges of 6-9 for 2 hrs, at the temperature lower than 50°C, and with the presence of ethanol for
3 hrs. The bacteriocin was partially purified by 50% ammonium sulfate precipitation followed by subsequent dialysis.
Direct detection of the partially purified bacteriocin on SDS-PAGE suggested that it had an apparent molecular mass
of about 21.6 kDa.

Key words: rice bran, film, Bacteriocin, Pseudomonas sp.
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