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Preparation of Carbon Source for Modified MRS Medium and
Antibacterial Activity of Bacteriocin from L. plantarum

DaJung Yu and GwiGun Park*
Department of Food and Bioengineering, Ga Chon University

Abstract

B-mannanase from Trichoderma reesei was purified by DEAE Sephadex A-50 ion exchange chromatography and
Sephadex G-100 gel chromatography. The molecular weight was determined to be 54 kDa by tricine SDS-PAGE.
Trigonella foenum-graecum galactomannan was hydrolyzed by the purified f-mannanase, and then the hydrolysates
were separated by Bio-Gel P2 chromatography. The main hydrolysates were composed of D.P. (degree of polymer-
ization) 2, 3, and 4, 6 galactomanno-oligosaccharides. To investigate the effects of Trigonella foenum-graecum galac-
tomanno-oligosaccharides on in vitro growth of L. plantarum, were cultivated individually on a modified-MRS
medium containing carbon sources such as low- and high-molecular-weight galactomanno-oligosaccharide. Lactoba-
cillus plantarum grew 1.8-fold after treatment with high- and low-molecular-weight galactomanno-oligosaccharides,
compared to 1.3-fold for those with standard MRS medium. Bacteriocin was purified by Sephadex G-100 gel chro-
matography and determined to be 122 kDa by tricine SDS-PAGE. The bacteriocin activated doubly more effectively
after treatment with galactosmanno-oligosaccharides compared to those with standard MRS medium. Bacteriocin
showed antimicrobial activity against Staphylococcus aureus. The inhibitory compound lost activity when heated to
temperatures greater than 30°C and when inhibited to pH changes that lowered the pH below 4 or raised it above
5. Furthermore, its effects were inhibited by treatment with proteolytic enzymes.
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2016). Bifidobacterium %, Lactobacillus &3} 742 X =2u}
o] QE #F= HlAsH FPEEQ prebiotics7t A
Z2] ¥uk oluE} bacteriocin A TS =23t (Audisio
et al., 2001). F2H72] bacteriocin A FFat AY2F FF2] A
HlE #AlolH, wjf Algbo] AHerS &4 o]

F EEE
a4 ot e bacteriocin AR FE e} 2Fo] 7} QL
o Aol A dA o] wEl Ao sthAl-Jumaily et
al., 2014). Bacteriocine @A EZdojmz A whayz
bl gl o A EIEERE 1A FEAdola
FHRAdel glom, teket AEE ol tigh S A 4
AbE @32 Q8] AETH HEAU AE AoAZA] 9
Zg-o] 71553tH(Deegan et al., 2006; Rattanachaikunsopon
& Phumkhachorn, 2010). Staphylococcus aureus= 32 %]
2 ZEo A 7HE F 83 25 =FH(Genigeorgis, 1989; Wieneke
et al, 1993)0.2 o] o] Tl Z4Ql 35 Ax(entero-
toxin)ye= Foll 74kl 100°CoA 308 A% 7HEAg 2=

4
gt
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o] =3} HA] ki AT AlEA ST E
o o 71tk(Jang et al., 2005). W2k Lactobacillus plantarum
of tigt A BHE sl WA AE Ao IHA=E
Aol g8 7IAE 7= o (Ogunbanwo et al.,
2003). sFAIRE AUv = Fe el da=de AA A
= A, fF e ARl o] AAPH R o] &st=H)
SHAZE Qo] AAGAE AX ok Hh(Mahrous et al.,
2013). Chromatography® & =2S HAAT A5 Ait
@It Skl A 3 5 dF g4 adE
At} kA prebioticsE ©]-8-3F9 bacteriocin®] 2§43
%1310 bacteriocin®] AAHEFS Fo] APHoE o]
A E o AL RS HIAT| L FAAE AL
A HAg FgEdE2A B nAES Alojst=d =
4 Aolti(Jozala et al., 2007). Mannan A9 e ZE

"Hik(galactomannan) &S F53] et e FH

2~
a

Y o do

A& Trigonella foenum-graecum<= D-galactose Tl o)
St D-mannose®] BHH| &S tIEF 1:122 A5 Ut
(Jiang et al., 2007; Bera et al., 2018). ¥ AFAdAM &=
bifidobacteriume] A& &35 Hole gum 3
galactosyl mannooligosaccharide®} konjac 2] glucosyl
mannooligosaccharide®] A2 -3 ASEEE B
323+ b} Ath(Lee & Park, 2008). A2E% o8 H o] A
= Trichoderma reesei 12 3 A€ B-mannanaseE &
St Trigonella foenum-graecum galactomanna o 2 5-E
galactomanno-oligosaccharidesS A4+ 2 A5t 353
=9} AFH =" Lactobacillus plantarum®] S84 531
S 335t olo WE L plantarum®] bacteriocin A Ak
2 JAE 3l A A AP S s HdA
=9 Alo] a5 YFAT
JEET

71E =M

Trigonella foenum-graecum® 25 Galactomannan Z=A|
£ 93l DattaRimi®] ®wiol wel 348t th(Datta &
Bandyopadhyay, 2005).

Trichoderma reesei 72l B-mannanase A4t

E Ao AME-E Trichoderma reesei KCCM35503% SF
SR E B EAE(KCCM, Seoul, Korea)ZH-E| FFrEQto
H gaA4E AAEIA] 100 mLoll HE 3] 30°C, 150 rpm,
72A17F vl F5F A tH(Zurbriggen et al., 1990). Bl 4°C
9,000xg, 1037+ A1 E-2](JXN-30, Beckman, Indianapolis,
IN, USA)ate] F5lg 24902 ARSIt

B-Mannanase2| &4 =4
a4 84 =42 Dinitrosalicylic acid (Sigma Chemical

Co., St. Louis, MO, USA)E A}&3% 3L B-mannanase2]
Ak DNS$HIT &g (Miller, 1959)0l €] ste] 433
s om 2 BuE ¥ (Park et al, 2013)0.2 A3}

SAE

KOS,

DEAE Sephadex A-50 (Pharmacia Biotech, Uppsala,
Sweden)= column (2.5 cm % 30 cm, Bio-Rad Laboratories,
Hercules, CA, USA)°| XA 50mM Citrate buffer (pH
5002 "y st skt o]F FA3 2849474 unit/10
mL)E column®)| loading3}S1 2™ 0-0.5M NaCIZ gradient
= skl §E3I%1H ol §E5E=E 40mLhE &3
3, &= sml¥ 853 7] (pH 18-1003-64, Pharmacia
Biotech, Uppsala, Sweden)ell ®tt}, &4 £-88 3]43}
o ultrafilteration (AMICON Cell 8010, Millipore Co.,
Bedford, MA, USA)S ©]&3}] 5FHAIZ] F, Sephadex
G-100 (Pharmacia Biotech, Sweden)= column (1.5 cm x 50
cm, Bio Rad Laboratories, Hercules, CA, USA)ol| ZZIA]
A 50 mM Citrate buffer (pH 5.0)2.2 HEL =] A7
5, 55 @ 24 BES EEAF olY §E5EE 30
mL/hZ St 2, 8592 SmL¥ fraction collectorol] =t
3L, SDS-PAGEES &3l <& &l & YA gad o= ARG
sl Tricine SDS-PAGE ol A1 YERE band$} protein
size marker®] relative mobilityS Al4FeFaL 2 2
£ o] &3ato] EAES g1 th(Laemmli, 1970).

Galactomannan 7 ls=2slt22| 22| 2! thin layer chroma-
tography (TLC)

Al B-mannanase (511.92 unit/10 mL)°ll galactomannan
0.5%% 50°C 3A1ZF 7F438 § % Bio-Gel P-2 (Bio Rad
Laboratories, Hercules, CA, USA)= SF-0llA] 25°C 4A]17F
gA43le & &718k] column (3 cm x 120 cm)ll S2151A
th 24X 7F Et SRTFE o8t "I F vkedE] &

FetaL, 60mLhr 502 AFA F 10mLH &
o] galactomanno-oligosaccharidesS 2]+ ¥ McCleary
Vo] W0 2 TLCE -3 315 thMcCleary, 1982).

e 12
o dfo

o]

Timell 0]l 2 SE= 28
Total reducing sugar (TRS)= direct reducing sugar (DRS)
O 2 Uik 7S 7HES ¥ galactomanno-oligosaccharides2]
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FH== 2435 om(Timell et al,, 1956), o] 2IH
W (Park et al., 2013)3 5L s =333kt

7 26l 22|02 Bifidobacterium spp | LS A2

L. plantarum ATCC8014= American Type Culture Collec-
tion (ATCC, Manassas, VA, USA)S.ZHE E¢F Higto
™ 717 27384 37°C 48A17F F<t vl SHTh L.
plantarum ATCC8014 3t A5F3 A4S FA 7] 9
3l MRSHIA A BHAS X tiile)] & ZA€
S =" galactomanno-oligosaccharidesE 3] 473}3 o] &
LMOS (Low-molecular weight galactomanno-oligosaccharides,
DP2+3)2} HMOS(High-molecular weight galactomanno-oli-
gosaccharides, DP4+6)%] F Z1F OS2 o] A+E g
Stk JF F5A1%1 § DNSHS ©]&3ke] dextrosest
U FdFFer M F 121C 1587 HHF
modified MRS BJA] & ZA|ste], 27|45 10* CFU/mLZ
7tz skl @714 27 stellA 37°C 48A17F 3l g3t
% colonyT2 MRS HiA| 2} B3} (Deya et al., 1982),
T o2 HA vjksted 590 nmel M FREE SH

sle] & &4°5 MRS WX ¢} ¥] 2812 TH(Toba, 1985).

L. plantarum ATCCB8014 =2H2| bacteriocin0i| CHEH &t
Y

Bacteriocin®] &+ &4 S aureus KCCM113355 o
4O 2 Paper disk method®Z =74 3Tl S aureus
KCCMI11335% =& HEAE(KCCM, Seoul, Korea)
BRE BFUSkon 37°CoA 2447F E3F w skt
S. aureus KCCM113352] A5 McFarland 0.5%H(1.5 x
10 CFUmL)S. 2 Z7 393, Tryptic Soy Agar (Difco
Laboratories, Detroit, MI, USA)oll HF 3+ FH H3u)x]
el FF=2E 7H3 paper disc(8 mm, Advantec., Toyo
Co., Tokyo, Japan)E &L v 33T

Crude bacteriocin 24 M= 2 x|

L. plantarum ATCC8014-> 100 mL modified MRS
Al 271+ 10 CFU/mLE 7t HEste] §714 =4
oA 37°C 16A17F BRI FS sl wigFd S 4°C
8,000xg, 637 Y4lEElete] e ATdS FHsnon
0.45 um filter (Milipore, Schwalbach, Germany)Z <] 3}3}
o culture supernatantsZ A}&-3}F%1TF Culture supernatants
= 90% (NH,),SO, & Ag|std 4°C 12417k ¥k-g-st3l o
4°C 8,000xg, 1027F 4] § 543 == £
3HATE FAES 10mM Tris-HCI (pH 7.4)0 SESE & =
239H(16 mm x 30 cm, Sigma Aldrich, St. Louis, MO, USA)
< o] &3l 4°C 2447F FA3IAAL ©]F crude bacteriocin
Lo g AL8-3}HTE Sephadex G-100S column (2.5 cm
x 30 cm, Bio Rad Laboratories, Hercules, CA, USA)ol| %

ZAZ]3L 10 mM Tris-HCl (pH 7.4) &40 2 HAS &
A2l % crude bacteriocin €9 1 mLE FY3I2, 10mM
Tris-HCI (pH 7.4) 422 &FAZt}. olw 30 mL/hr
207 =0 gybe T SmLA fraction collectord] 3
a1, 7F o] ST 4 EA(T60 UV/VIS Spectro-
photometer, PG Instruments, Alma Park, UK)E ©]-& 3}¢]
280nmell A Sk om, 7} 48] g+ S I= Paper
disc method2 ©]-&sto =733t SDS-PAGEE &3l
=% Bl ¥ Tricine SDS-PAGE “goll 4] Y} E} band9}
protein size marker®] relative mobilityE AlAFstal 2Hd gt
Y ZE o] &3t FAHFS Q15 THZurbriggen et al,
1990).

R

E4A7F FH(AU/mML)

AUE & =22 204 A e=r 34 sho] clear
zoneS FsHe At Ao 95 ghe Aska, of
UE ImLE $3Fste ol Fdkel AUmLE A&kl
(Yamamoto et al., 2003).

L. plantarum ATCC80142| CHARME AMMEF =X

AR ] A= v v 22 Ad WHo
2 A3 tHLim, 2015). pHE= pH meter (Starter 2100,
Ohaus, Zurich, Switzerland)S ©]-8&-3}o] v 2] pHE
A 3FA ). lactic acide= crude bacteriocin solution®l] & <)
745 7138+ 1% (w/v) phenolphthaleing 3 7}t
0.1 N NaOH &0 =2 A3t thg, v|gA o] FUH o
et avFS SAZst AL (AR AE(%)=(0.1N
NaOH Z:H]3F x 0.1 N NaOH &7} x 0.9)/A| &%)el st
9Tl Acetoine acetoin solution 5mLo] 0.5% Creatine
solution 1 mL¥} 5% o-naphthol solution 1 mL& &3}
A2 A 1AZF F_F WA S FFE=A(T60 UV/VIS
Spectrophotometer, PG Instruments, Alma Park, UK)E& A&
3ted 540 nmol A S =S S7 5 Th(Westerfeld, 1945).
¥ T4 stanadard acetoin 2-12 pg/mL-S ARl 742

Mo 2 AHlste] AHAAE 2 sk wiA] e
2 A E 15,000 x goll A 387 D4 B2 & 45
phenol-sulfuric method (total sugar\Ho 2 =43}
(Masuko et al., 2005).

o _11)1‘

B Aot

=0 O3ty &4 AL

L. plantarum ATCC80147} A 4F3F= bacteriocin®] pH,
25, 7hpia el thek /P8-S S35kt pHll o
St bacteriocin®] 74232 bacteriocin A5 £N 9] pHE |
N NaOH ®+= 1N HCIE ©]83t9 pH 2-122 ZAs &
37°CA 3A1ZF A8 T pHE 7.002 THA] H-93h
T ZFE3F= bacteriocin®] FHA S 1T &0 B3k
oFYA)S ZAKSHZ] $131e] bacteriocin £92] pHE 7.02
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2 A% 40, 60, 80, 100°CAA Z+2+ 60%7F, 2283l
121°Col| A 15%7F A2k & =31 bacteriocin®] €43
= gdsiainh. 7R a el gk P8-S lysozyme
(EC 3.2.1.17, Sigma Chemical Co., St. Louis, MO, USA),
a-amylase (EC 3.2.1.1, Sigma Chemical Co.), lipase (EC
3.1.1.3, Type VII, Sigma Chemical Co.), trypsin (EC
3.4.21.4, Sigma Chemical Co.), Proteinase K (EC 3.4.21.64,
Sigma Chemical Co.)Z 10 mM sodium phosphate $+5-&
H(pH 7.0)°ll 4 mg/mLe| =EF FH AT AAS a4
£ ¥ F=7F I mg/mL7F F%=F bacteriocin Al &0 3
7FeE o2 37°Coll A 3A17F WES-AZ1 3 bacteriocin®] & 7}
£ SA st gl

Al HMe|

A= SAS 9.3 (Statistical Analysis System, SAS In-
stitute Inc, Cary, NC, USA)= ©]&3}4] mean +SDZ
EF $1 2, Duncan's multiple range testE® 53 242
A5 3 TH(p<0.05).

urt 9 @

Trichoderma reesei 72l B-mannanase &X|

A Z4E SDS-PAGEY] ]3] Sl == vehfglon,
HAL S 54kDaS 2 FAEATHFig. 1). A &4 H]
2448 57.6 units/mg, FA &S 10.88], FEEL 6.4%=
eI TE. Bacillus sp. 8] B-mannanase®] 7% 38.9 kDa
o™ (Choi & Park, 2004a), Trichoderma harzianum-2 52.5
kDa (Park et al., 2007), Thermotoga neapolitana 5068 (Park
et al., 1998)2 65kDaS 2 vAE fFeo] wa} pf-mannanase

o BAggo] sl kel

Trigonella foenum-graecum 32l galactomannan 7 |~
=off 22|yl 22| ¥ S=EY

T 9 FHEE s8] Hste] TLCE ©]&-35td
FEEE ERIT F Ao, T A4S S8l Timell
o] W ol (Timell et al., 1956) <]l w413k Az} 27z} H2
¥ Fraction No. 16 73] &89 TRSE 11.18,
DRSE 1.90, TRS/DRSE 5.88%, Fraction No. 29 73]
L8]] TRSE 11.57, DRSE 2.85, TRS/DRSE 4.062
2 YElstt). B3k Fraction No. 41 GM-Oligosaccharides
7VrEel] 223292 TRSE 8.18, DRSE 2.64, TRS/DRS
£ 3.102, Fraction No. 60 7}E3] 22192 TRSE
8.27, DRSE 3.98, TRS/DRSE 2.07% UEFSIT}. Fraction
No. 16 8 1%& 3= 6, fraction No. 29 & 1G-S
291 % 4, Fraction No. 41 282732 £33 %=+ 3, Fraction
No. 60 2839 3% 202 FH3FAckFig. 2). D.P 2
9} D.P 3, D.P 49} DP 62 7z}7} LMOS, HMOSZ WF
o] g5 Ao ARE ST

QWHH 4. niger 2 A A¢F B-mannanase .2 Trigonella
foenum-graecum®) 7VE-8] A3 FE 2, 3, 77 ¥
S o 7Rl HEe] zpolrt S 1T 4 AT
(Reid et al., 2003).

MRS2} m-MRSOZFE{ MASH L. plantarum ATCC8014
o MeEd Hlw

_]
o
7] 918l MRS mediumol| 4] ErAL-L dextrose T
% galactomanno-oligosaccharidesS & 718+ & o] S

8
4.5 130 Kdap

100 Kda» -
70 Kdap +
- 55 Kda» + -
[a] 40 Kdap 16 I ~
. o = %
E 30 f 35 Kdap - 5 S
. N
= 25 Kdap ‘ . ~ 3
8 3 3
N 4 4 © .-g
® 15 Kdab [ % o
g E B
c < ‘_‘:
_‘é 1.5 = >
8 2 (<= N <1
b~
2 > 3
£ 2
2 32
: g T
o 0o < <

40 50 60 70

Fraction number (5ml/tube)

Fig. 1. Purification of f-mannanase from Trichoderma reesei on Sephadex G-100. Values of optical density (I) are presented as the mean

of three independent experiments with standard error of the mean.
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Fig. 2. Separation and TLC analysis of galactomannan hydrolysates by Bio-Gel P-2 chromatography. M: Authentic mannose,
mannobiose, mannotriose, and mannotetraose, mannopentose from top to bottom, Fraction No. 16: D.P 6 galactomannan oligosaccharidem
29: D.P 4 galactomannan oligosaccharide, 41: D.P 3 galactomannan oligosaccharide, 60: D.P 2 galactomannan oligosaccharide. Values of
optical density (I) are presented as the mean of three independent experiments with standard error of the mean.
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Fig. 3. Growth curve of L. plantarum in the modified MRS medium containing galactomannan hydrolysates. HMOS: High-molecular
weight galactomanno-oligosaccharides, LMOS: Low-molecular weight galactomanno-oligosaccharides.

st S5 A3 &8)ardo] H7HEA 22 MRS brothell
Hlsl] A &2 S 1WA} L plantarum ATCC80149

2= HMOS7} 3 7Fel modified MRS+ standard MRS Xt}
188 =2 A524S B, LMOS7H F7H modified
MRSOIAM = 138 =2 A8 &4 B THFig. 3). Bacillus
sp. &l A 4ol 93 galactomannan 7HrEdl 22|l
o] A% B. longumo| 4= D.P. 5 galactomannooligosaccharide
£ ©Hado = tAIg 49 ET MRSHA| & Hlwate] 10
wiel, DP. 78 23 Aol 750 9] g 2445 et
ol 7Hg 53 ASEAE-S JeRNATE. B. bifidume] 73
G- A= D.P. 59141 9.8ul, D.P. 7914 7792 $-5=3F A
S-S e o™ oo B breve, B. animalis, B.
infantis®ll JIX = D.P. 52 5 2.9-5781] &S

el o, B. infantis]l tgk D.P. 79 7904
% MRSHIA| ¢} vl &te] 0.620] 2 7+A43FA T} T3k
T 59 SYaTe] TEE 79 LY IgHEY ASEA
A 719 8h= A o2 YEFSTHChoi & Park, 2004b).

i

2 o B

Bacteriocin®| HA| ¥ gt 5

m-MRS ®j Ao A By FAIZL L. plantarum ATCC80144]
w] kel S 90% (NH,),S0,91 53 3, Sephadex G-100.0.%
Gel filtration chromatogramE ) 5} 4 T} Sephadex G-100
S AAIS AF+= Fig. 33 22 ™ fraction No. 16914 7F
=& peak’} WEFIL Tricine SDS-PAGE Aol A kel
S9-S0 120kDa 2o @ bandE HTHFig. 3).
Todorov et al. (2011)2 I3}oKCarica papaya) & L.
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plantarum ST16Pa°| A 6.5 kDa2] EA2 717 bacteriocin
S 2] siWltl. Bacteriocing T AR o]Foix] Q17| uj
o L plantarums 1 3o we} Ex}e] 37171 o
FEe 1 T ANl BAE 997k 800 AU/
mL YERIL, Gl § 2497 32 3200 AU/MmML, A
Hi &2 4ull, FEE-L 56.7%% UEFETHFIg. 4).

Ha

MRS2} m-MRSOZFE{ MASH L. plantarum ATCC8014
o et =2 WAk H|w

3 ASEAS B HMOS7F H7FE modified MRS
Hj gl oA lactic acid= 7 HIA] B vl A7kl wh
2} =713l th(Table 1). Lactic acid2] A4 &S m-MRS
H1Z](9.3 g/L) WellAl MRS Bl#](8.5 g/L) 2t} 25 ©
=1 YEbsTE pHe ¥l A7k wheh 7HAsH o n m-
MRS #1A] (3.6)7F MRS ®iA] (3.7)E.t} vl o] pH7} B
o} felstAl Wokoh mi gl Wellx o] sugare T MRl B
T oulE AlZbel el ZHAERAAL 48A17F ol reducing
sugar 2 AEHA 4l A acetoin F HIA| &
T HlE Azl mel F7F S acetoin®] A FS
m-MRS ¥j#](4.8 mg/L) WellA] MRS ¥j*](4.3 mg/L) Hr}
T34 =A Yerth A AI$ Bacteriocin®] 84S

MRS A )R] A= 1600 AU/mL, m-MRS B A u x| | A=
3,200 AU/mLE t© =7 Yebstth(Table 1). MRSl fructo-
oligosaccharide, Z2]92~EZ Q2 4l o] 52 prebiotics
20 gLYE 77 71sk MRS wiX| oA w3t L. lactis
CECT 4434°] Al X35 SA A3, Zejule| o8 A7t
g Rl Aol sl S7HEJASCER fructo-
oligosaccharide”} frAkto] AL} MEH 7 =8-S
FE= ALo2 B I3 tH(Farinha et al., 2015).

Bacteriocin2| 0|5}5td EM

L. plantarum ATCC8014¢] AY4F3}= bacteriocin®] pH,
25, s el ik P8-S S AFE Table
20 YERHSATE pH 4.09] 2 ®9]ollA HlwH kg3 &
dS YRl o, 4.0 P9 2 238 pH 3Lo= 24 s}
H ZAo] AEe AS & 4 AU Liu & Hansen
(1990)= bacteriocin &< ¢] pH7} %<& 749 hydroxides
ions, deprotonated amines % deprotonated hydroxy group
£9] bacteriocin®} ¥H-3-3}] bacteriocin®] 32} T2E W
spAlo 2N S-S AshrZItkal Barstkdth. A x| ol A
22¢ L plantarum KK3 457} A48k bacteriocin®]
et dd-2 pH 3.5-859 W2 pH TN E B EES

15 3600

- 308 Kasn | E - 1 3200
| 70 Kda» I
? 55 Kdeb 1 2800 -
- weas £
~
E 1r I Kda> 1 2400 3
o a8 ~
2 2000 2
- 2
; 15 Kda> gy 41 1600 E
s 0s | 1 1200 2
K] . -3
° 10 Kdan o
3 800 2
E
< =
400 g

o - A “d 0

4] s 10 15 20 25

30 35 40 45 50

Fraction number (10ml/tube)

Fig. 4. Purification from culture supernatant of L. plantarum ATCC8014 on Sephadex G-100 gel filtration. Changes in Absorbance
(black diamond) are indicated. Antimicrobial activity is presented as AU mL" (bars) against S. aureus. Values of optical density (I) are
presented as the mean of three independent experiments with standard error of the mean.

Table 1. Effects of atmosphere composition on biological and physicochemical characteristics and antimicrobial activities of L.

plantarum ATCC8014 cultures

Viable Final sugar Acetoin Lactic acid Bacteriocin
Medium cell counts Carbon source remaining concentration  concentration pH activity
(CFU/mL) (g/L) (g/L) (g/L) (AU/mL)
MRS 4.7+2.4x10% glucose 0 4.3£0.05° 8.5+£5.2¢ 3.7+£0.13* 1,600
Modified-MRS ~ 8.6+1.8x10%"  galactomann-oligosaccharides 0 4.8+0.09* 9.3+4.9 3.6+0.08" 3,200

Values are mean+SD. Different superscript letters (a-c) within the same column show a significantly difference at p<0.05 as determined by Duncan's

multiple range test
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Table 2. Effect of bacteriocin produced from L. plantarum
ATCC8014 on the S. aureus KCCM11335

Bacteriocin activity

Treatment (%)
Control (no treatment) 100
2 0
4 100
pH (at25°C, 24 h) 6 0
8 0
10 0
12 0
10°C, 60 min 100
30°C, 60 mim 100
50°C, 60 min 0
Temperature .
70°C, 60 min 0
100°C, 60 min 0
121°C, 15 min 0
Control (no treatment) 100
Catalase 100
Lysozyme 100
Ribonuclease A 100
Enzyme .
Proteinase K 0
Trypsin 0
o-Amylase 100
Pepsin 100

Control (empty triangles) and treated cells (black squares) with crude
bacteriocin.

B I3FETHChung et al., 2010). €2 ol W2 bacteriocin
9] oA ZAFSE A3} 10°C 30°CY F-& oA 1]
WA QPgEt €48 YERd WHA, 60°C o3 At 24
of AalE AL &AL & ATk AA A EEg L
plantarum KK3 w77} A 48l= bacteriocin®] 3++2/d-2
pH 3.5-8.59] W& pH F7HlM = eHdshe & 4= QUUTh
Ribonulease A, lipase, o-amylase, catalase= Ao 4
S TR LUAT proteinase K, trypsindl] &JFA &S
ol 2AEE IAT 5 AT E2]E bactericoinS &
232 & SDS-PAGEE %3l &ls] ¥ A3} g-amylase,
lipase®]] 2]3ll bactericoin®] —,—oﬂﬂ A Elste] whrs)
3 Ao Aol d+t A0 TS FA Fes At
o 4 UATK(Table 2).

O:

1

o2

i

o (o] 5
) =

B A E hemicellulose 7] 24 A}g-3to] galac-
tomannano-oligosaccharidesE | %3} prebiotics A4 2
W FeAe A= S92m L plantarum ATCC80142)
bacterloc1n~ DA 5] N2 thA| A0l FFEA] §84
)

S AESAY. Trichoderma reesei 2 B-mannanaseS
10% (NH,),SO,°l 3 % FA &t DEAE Sephadex A-

2 ZA| 2 L. plantarum 7212] Bacteriocin®] St €4 53

50 ion exchange chromatography©} Sephadex G-100 gel
chromatography= A s+ & tricine SDS-PAGE gl 4]
G bandE FHAsN oM TAFS 54kDal® UERSL
t}. Trigonella foenum-graecum@=%-€] galactomanno-oligo-
ZABFAL TLC ¥ Timell®] WH 25|
7F3-3]  galactomanno-oligosaccharides®] T =S 2,
3, 4, 692 FHIATE 47149 FHER ThrEd] #
galactomanno-oligosaccharidesE LMOS$} HMOSZ Y&
¥l Z+7} galactomanno-Oligosaccharides”} %718 modified
MRSE XA ate JuiAltol] tist AS52EE 54 0}9\3
t}. L. plantarumo| = HMOSE &Aoo 2 A s
#= MRSHIA| 9} H]aLste] 26, LMOSOlA 1.8419] }\H?H

saccharides=-

Sephadex G-100 gel chromatography= L. plantarum
ATCC8014 2 bacteriocin®] A S S A} EA}F
2 122kDa®] FRISIAIL S aureus KCCM 1133590
0}04 gF89S et HMOSE ©A9o= i
739 EF MRSH|A &} vl watgle o A& &4 F7tl
w2}l bacteriocin 3 28] =& AU S e
Bacteriocin®] ©|8}ehd B4 A A3 wrE2H pHeF &%
of Wla Wgsgon, v hekel G Ael A
o] 2450} Ul 2AYL stk
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