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Improvement in Storabilities of Rice Bran Protein Film Containing Bacteriocin
Produced by Pseudomonas putida 21025

Kim Eun Joung, Kim Kyung Mi and Bae Dong Ho*
Department of Applied Biology and Chemisty, Kunkuk University, Seoul, 143-701 Korea

Abstract

An effort was attempted to utilize an under-utilized protein source, rice bran protein, in coating or wrapping food material

for the purpose of protection them from oxidation and bacterial infection. However, the utilization of rice bran protein as a
food coating material is limited because the rice bran protein coating material itself can be spoiled by a bacterial infection.
Therefore, this study was conducted to produce the economical and antibacterial rice bran protein film by utilizing rice bran
and bacteriocin-producing microorganism. Bacteriocin produced by Pseudomonas putida 21025 was partially purified after 33h
of shaking incubation at 30°C. The amount of amino-type nitrogen did not increase in the rice bran protein film containing
the bacteriocin any more after gradual increase upto the content of 0.22% for 8 days, while that without the bacteriocin
increased continuously, implying that application of the bacteriocin to the rice bran had positive effects on prolonging the
shelf-life of not only film itself but also the foods wrapped by this film,
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AFE Pseudomonas putida ATCC21025Z ATCCSl| A
grob ARg-atTh gk w7 w2 A bacteriocin A4
V58 Pseudomonas putida ATCC210259] e 3 &4
AE ZAeknAL, Aol EA)se) Ede) 48 Bacillus sp.5}
seudomonas sp. Yr<¢ 5 97) T Escherichia coli KCTC1039,
Oseudomonas  aeruginosa ATCC9027, Pseudomonas putida
ATCC2102S, Pseudomonas methanolica ATCC21960, Pseudomonas
luorenscens KCTC1767, Bacillus subtilis ATCC6633, Bacillus
nacerans KCTC1822, Bacillus cereus KCTC2744, Bacillus
nagaterium  KCTC2178, Micrococcus luteus ATCC9341E
ATCC®} KCTCol A £ wro} ARG-atgtt. wiAl= w2l A]
o} TRYPTIC SOY BORTH, SOYBEAN- CASEIN DIGEST
AGAR DEHYDRATED (DIFCO Inc., USA)E o]-&3}%th
uj7te] gukREe £ 135%, oA 132%, X%
183%, B3 383%, Awi 78%, 3% 89%°|™ bacteriocin
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44 FFE VAYOR P, A2Y0E UL o83
sz oE 4R WA g o7 AAEAE age
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Bacteriocin &4 &4

Pseudomonas putida 210259] 7342 modified deferred
WS o] 83t w7 A wjAR AATF g} Fod
& AFstHT

u| 7} 0 W&ol Pseudomonas putidas % F3te] 30Tl
A BAZ WS F ANFEE 10 clls TIF 075%
soft TSA 4 wm¢S Pseudomonas putida® ZJZ3 w7t 14 Y
Zlol BF3led 30Tl 124]7F wieksle] AAEe Has)
At

7 249 271 AR AFmoz Ushigion
Aote 23] wRae el o,
S B B

Bacteriocin €4]-& spot-on-lawn HHH & o] 8-t H M
ot AAFEE 107 celle TS 0.75% soft TSA 4 mlZ
15% TSAo) H=3lt}h Soft TSA7F ZOH  Pseudomonas
putida 210255 ©|7¢ AAufx|oll 30T, 33A17F v wjek
AL 6500 rpm O 2 47T, 208-7F fAR sl A5AE 045
um Cellulose Acetate syringe filter2 3}8to] #|7Feh wjjkdd
& FHEE HAE AR 100 wE #F349 30T, 37T
oA 12A1ZF & AAEE FES T Bacteriocing 264
8 M3te] F B (activity wnits, AU)S Aatstgdeh Ane
23] wkgste] LR

Bacteriocin2 £2HH|

Bacteriocin®] 2-2A A= Pseudomanas putida 210255 v]
7 AA A o) 36217 ujFt wjgHE 6500 pmO=E 4T,
087 YAED A5AS AR Ed o FEE
o] &3t Hth

Bacteriocin 4% 27N AT ES 20% TIHA A
M3 AowA Qi1 4TAA 241 AXg F 10,000 rpmol]
A 2027 AR

QueedE JSADE OA Aol FUYRFE
E3EA MME] AoHA Pa 4TelA 247 AA
10,000 rpmef| 4] 2087+ YRSt AAES AU HA
& A7 10 mM IE S4Z8AEH 7ol A F,
Spectra-Por no.3 dialysis tubing(molecular weight cutoff 3,500,
Spectrum Medical Industries, U.S.A)-$ o] &3ted 4T A 48
AIZE FA 8

54 6& AR $AULY

Bacteriocinol| 2/t 0|zt CHEHE mEo| X Zh

ol ohild Fd5e] Ao wE g AHsy] Yl
opu e ALHFE FHSIAH

Bac$} Jang(9)9] m|7tollxje] Ty 2
7+S pH 9404 10% oete 2 FZ31%ch

o7 FEAG 7t wWEE ARt wRksldA 80T
o] o]z W7lA] gt 7tAAZ ZYME 2%E H)E
o} 80T oj2® 2% © spEst & gsta, 40Tl o2
742 10° cell S S AT, 10 cellS T3HaE 2| A7
ek wjoFel 5%, 10° cellS E3H 77 Adst o
0%2 71t 25ToA 24417 A% gl "E
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AEFENAAY AFFH ANE T2EHS
o(18), FHme] wre ofvl:me] ALY 4L Y3
el A A vk HArisigich w7
TE 1 g2 250 me] EFol
o]-§-5to] pH 85% HAstATh

3| A3 A)E 25 el pH 8.5 X 7}8he)
g HEzdyl AAFSE F 2% 718k 0N
NaOH £ 0 2 pH 857} B m7}A] 2 sl ch(18-21).
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Pseudomonas putidaZt MMsk= bacteriocing|
=

Pseudomonas putida?} A A)3}+= bacteriocin®] 348 2 &
Ae A Y8 e EAlsie nAEY ESv|AE
Bacillus sp.9} Pseudomonas sp. 5 922 spot-on-lawn#} modified
deferred WS o] &3t St EAS ZAMSHATHTable 1).
Bacteriocin® &= 44 45 A AT, EFIH
2 23 FFeE o 84S Jvehle AR Zo
modified deferred ' H o2 AE3 AF}= Pseudomonas sp.ol
2% 8-S vyehith

Spot-on-lawn WHo 2 AHS Aul Pseudomonas methanolica
£ A3 Pseudomonas sp.o dE-S Bo|m, Bacillus sp.
E & 848 Vel Y, E3) Bacillus subtilisd)] 2 3+
2792 YERHATHFigl, Table 1). 22ivt o ool Hg
8yt A37} modified -deferred ¥H 37} spot-onlawn HH O 2
A3 A7t Abolg Kol AL B A9 Pseudomonas
putida 210257} AASl=  glrE# o] bacteriocin £o&E

I

o

e 2

At A w7 9l dE] A 413
bacteriophagel} Hy0,9} 722 EZo| 3t Frbo] 7]4slr]

w#ole =42k

Fig. 1. Antimicrobial activity of Pseudomonas putida by the
spot-on-lawn assay.

Table 1. Antimicrobial spectrum of Pseudomonas putida

Modified-deferred ~ Spot-on-lawn
, method method
Organisin Inhibition »
zone diameter(mn) Inhibition
Gram-negative bacteria
Escherichia coli KCTC1039 13 +
Pseudomonas aeruginosa ATCCO027 24 +
Pseudomonas putida ATCC21025 16 +
Pseudomonas methanolica ATCC21960 19
Pseudomonas fluorenscens KCTC1767 13 +
Gram-positive bacteria
Bacillus subtilis ATCC6633 ++
Bacillus macerans KCTC1822 +
Bacillus cereus KCTC2744 14 +
Bacillus megaterium KCTC2178
Micrococcus luteus ATCC9341 12 +

+  Zone of inhibition was more then a 10mn
++ Zone of inhibition was more then a 20mm
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el w7 oilE PEo MY AL 80T AU &
|ZA| Aol 3}E2 bacteriocin®] FAjo] Z+AE Ao R HQ
R EE 208 o9 7hdo] bacteriocin®] AL 9
o ARAT. T 25Co|Me] FHAAL u)7 Thwa
18 A2A 228 188l dsgon &40 Hgd
B A =8 g dds &8 49 pH
~9.582 HAY ¢ bacteriocine] F FFE FA 4& A
2 BAXn gwld 224 o|fEE 10% dghgos
g Aoz rolct
a8y, BE9 ARAHE 12§ bacteriocin MY ¥, WE
FEAloll= bacteriocin®] /%‘é}i’—} SHYAE THE pH 94
L ZAES F & AR o] wyh 80TE b F 280 &
19] FAITHE 208 o= °]"C FHo2 AxY AS #A
rict.

ol sl 34 T HPE AT
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Amino nitogen(mg%)
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able 2. Effect of pH, heat,
artially purified bacteriocin

and organic solvents on

Residual Residual Organic Residual
pH activity(AU/ml)  Heat activity(AU/ml)  solvent activity(AU/ml)
ontrol 10240 control 20480 control 20480

3 640 40T 20480 Hexanes 20480
4 2560 50C 5120 Ethanol 20480
5 1280 60T 2560 Methanol 320
6 5120 70C 2560 Toluene 80
7 5120 80T 640 Chloroform 0
8 1280 0T 80 Acetone 1280
9 2560 100 2 Methyl 320
121T 0 Chloroform

1 treatment for 3hr

zat treatment for 20min
atoclave for 15min

garic solvent treatment for 3hr

\acteriocinol| o[t o|Zt CHeHEl ZEo| MEY
o7 gl dge] A4S AR Y8t AA T H
acteriocing H7letd AAFA d¥lde] Ro=g BU| 43
bolee) AadEs 33 oh(Fig 2)

10% bacteriocing 713 HES 8UYARE ofnxg] &
ko] FuletA] $%tom, 5% bacteriocin 12U R RH
Folee) d4 fé}"’*Ol Z7rekA &gttt E3E bacteriocing

17V8t2] %e FEL 10% bacteriocing H7}g FEd v
] 209 AAA, mg% 37Fe UEhITh mehA bacteriocin

- A7 u7d gl FJE29 dwiza REunrl gdide
o2 uol wNa BT AL APNE RIY F UL
o2 B

55317 Al104

A33 (2003)

——10%

—-— 5%
Storage days +1o5ceu|

Fig. 2. Changes in amino type nitrogen content in

bacteriocin-containing film during storage.
Bacteriocin &% CHME TER|o| AlZo| uinEn}

g o)gsle] TWEF 20% bacterocing -3t WE 9]
HRaHRE ZAEY] 98 3 dejHoE A4S HF
I 79 MATE FASISTHFg 3).
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- ¢-  Control
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- a- 20% Bacteriocin-containg film

Fig. 3. Effect of bacteriocin-containg film on the bacterial
growth in wrapped ham during storage.

EZAAE 83k ¢ dERTe 797t 353
Aol Bl8} 20% bacteriocin 3 FEEFAE AT PellA
= 759 27180 20%AE Z718AE B} Bacteriocin
2 FF3kA 2o BB AA § =3 FF9 FUHE0l
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2ol Exjst EYTAYEQ) Pseudomonas putida 21025 E 1)
ol igste] WSS bacteriocing |7 HE] H7}atd
v B g ANAENS ZAVSIATY:.  Pseudomonas putida
210255 AFE W7 AAuiA= 27)8)A pH 6488 A4
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150 pmOo& 33A17t wjksto] bacteriocing A A3 Th
bacteriocin 7} &, E 7} Aol = bacteriocin®} A4k} 9
4% xeistel pH 942 243 3 @ Al oy
80TZE 7} F 287 {39 ZFAZHE 208 oW2 3o
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