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AR, = AAF(Lactic acid bacteria; LAB)S 1% Fd# 282 78 T ob)] Zoks w3 glon, &3
29 ABAA F2 HFE URIEZ A PAYkE Zlo] EFolth olg]d At AYFHYLE homo EE
heterofermentative pathway S E-alA o] %017t} LABE UiHA 22 G+C2l mol%7} 5001312 L x)et &
)R Eof & §8}7] o= tha o) &0 i R @} A2 2% YA 7F A Clostridium & ] 4ZF0] 5]
2317 89, Bifidobacterium 42 7% G+C mol%7} 5001/F0]7) W &) LABS] & B tH= Actinomyces T
7R (branch) & B.i= 7o) o] €} 2 0.2 of AX) 1 YIrkSchleifer and Ludwig, 1995). 121} Bifidobacterium<;
o o] 2A3H= 43 v S 2 T2 LABY ) SAM0] §7) wlFo] LABE 55| A7 & 3.

wabA] 429 dT7E £33 8 2 H LABE Aerococcus, Camnobacterium, Enterococcus, Lactobacillus, Lactococeus,
Leuconostoc, Periococcus, Streptococcus, Tetragenococcus, Vagogogguss 2] 44/ # v 44 1] 8& 2] hetero-
geneous groups©] ©] W] &3tk & 4= ATH(Pot et al., 1994).

LAB®] &84 Aatel Aake o2 n| S &S dehdsd), vtz o)y el f-A1F, §AF, ok, &
2, A2 So oA e Hg=o] gtk LABYL AAeHs Fad By ks e R4, olabshe A,
diacetyl, hydrogen peroxide 712} I bacteriocin& €4 T

LAB bacteriocin® 2317)9] ofg] DA Eaiiel & He=nz Axef Fastn 7o) §lon,
plasmidt} chromosome .2 %€} 214 AHA slo] WA {22t Fofl & FET 8 &0l o= &
Ao) ek, T3 71E 38 AEREAE BAE 5 Qe AR AESH REAZA Y 7Fs790] A H
sko o} 3)9] A 0 2 on] B LAB bacteriocinEo| A 7Ho| 1 4A T2, 281 FA2 FBE0] AT
(Ahn and Stile, 1990; Kim, 1993; Klaenhammer, 1993). 18U A A 4 F ol <] & &-¢f 1o} M= nisind Al skl
] A 0 2 AR E 1 Q= A Aol

2 =ro olA kx| AZY/MER AR F5F th49 Class I bacteriocin®ll thdte] 58 &A1& S53t 14
AT 3% 9] bacteriocin®ll th3t A& n &3l ch

I, QAFO0| MAKSHE= Class Il Bacteriocin

Tagg $(1976)% Klaenhammer(1993)% bacteriocin® A+ 94 T34 ¥ species®) T 28-& 3h
setez o Hgiot. fAgh gl Ashsha 2] 9] o] §19]o] o] 4 &+ bacteriocin® A&
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Table 1. Classification of bacteriocing produced by Lactic acid bacteria

Classes Characteristics

Class | Lantibiotics, small membrane-active peptide(<5 kDa) containing the unusual amino acids
lanthionone, @—methyl lantionine and dehydrated residues.

Class i Small heat-stable, non lantionine—containing, membrane active peptides (<10 kDa).

Class I} Large heat—labile proteins (>30 kDa).

Table 2. Subgroups of the Class Ii bacteriocins

Subgroup References
Acidocin A Kanatani et al., 1995
Bavaricin A Ltarsen & Norrung, 1993
Carnobacteriocin B2/BM1 Quadri et al., 1994
Divercin V41 Pilet et al., 1995
Class IIA Leucocin A Hastings et al., 1991
Mesentericin Y105 Maftah et al., 1993
Pediocin AcH Bhunia et al., 1991
Pediocin PA-1 Marugg et al., 1992
Piscicocin V1 Pilet et al., 1995
Sakacin AfAakacin P Holck et at., 1992: Tichaczek et al., 1992
Lactacin F Allison et al., 1994
Class IIB Lactococcin G Nissen—Meyer et al., 1992
Lactococcin M van Belkum et al., 1991
Plantaricin A Nissen—Meyer et al., 1993
Class lIC Lactococcin B Venema et al., 1993
Carnobacteriocin A Worobo et al., 1984
Class IID Lactococcin A van Belkum et al., 1991
Acidocin 30SC Oh et al., 2000
Colicin V Gilson et al., 1990

O

ok o £ Q1= Ao| Aot} @A7ER] Thaket Ao RE B 2] FAHE bacteriocin®] #8] FAHFH 2
EXNSo| FHEHAL o]F ARE AAHA AFAME o] §o] 7Hsd R 22 B uHTHAn and Stile, 1990;
Kim, 1993; Montville, 1993).

Bacteriocin®) -5 @A] shajule} tha o]z} gl Aol Ablols] A 372 e Zlol Fet fle A 7
T} (Table 1).

Bacteriocin =04l 7F3 mo] A& o] Nisin& Class 191 48} Lactococcus lactis7h AFAHshe tiE 2]
bacteriocin®] . NisinS 34702] amino acid2 ©] 5012} §1.21] 71| &4 peptide 9} 7-'8 =)+ lanthionine ring S
FHA T 93 B Q1o ThE peptidec] Bl3te] oF 10008 A=) Zat $4J-& HTh Nisin2 vancomycin
YA TZ) g tiet 0.2 AX) 1 9 48 3 bacteriocin®] THDelves-Broughton, 1990). ©121 8 A= &7
S A E& 24 9] pHoA L84 0) R phospholipidell ThE &2 0] 3o} A B8} Atk 23},
Nisino] A8H4d0] Q= o] ARel 2902 154 715430 Ads 2 gl ARtk Nising] @48 S5317) 9
8} Pediococeus acidilactici7} AJAHSH= Pediocin PA-1, Lactobacillus palnatrumo] 448}t Plantaricin A% by
£ Class It bacteriocinE0] ATFHH

Class 11 BHE] 2] 2418 kA EA o) NisinT} 5-AF8HA] 2 cleavage site”} Nisin®) 73 Pro-Arg sequence Tl
#=+5) x| % Class 11 bacteriocin ] 73-$- Gly-Gly motif tH&o]th. gt &4 W19 4] Nisin2.t} thA #5231 A
o] golet &5l

Table 2¢)] 71% % v}k 0] Class II bacteriocin 544 THA] A, B, C, D 4572 Al¥2 5 lth.

Class 1A Tyr-Gly-Asn-Gly-Val-Xaa-Cys(YGNGVXC)9] sequences B ©] ¢} f-AFEE sequence & A Y& R
o] 240 antilisteria B4 7FA T UTh Pediocin PA-1, Pediocin AcH, Sakacin A, £ P, Leucocin A,
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Mesentericin Y105 53} 2to} th5-32] Class II bacteriocinS0] 1710l 43t 7b3 @ho] A5} A bacteriocing
o]t}. Fig 1914 B vke} o] YGNGVXC region cell membrane 2] receptorl A gH3}o] bacteriocin®] cellol §-
28}, 28U bacteriocino] Aol 225 7] 9#1A receptor?} HEEAl B & obd R Ptk Class 1IA
bacteriocin59] N-2gh BE S FZH0Z =8 GAgo] gl AE EHo| negative charge H7] wEol
cationic A2 AW bacteriocin®] 4712 ZA3HS sh=7 2 2 F% =3 3 THEnnahar et al., 2000).

Class IBE #7842 Ye7] M= Fr1e] A2 T2 peptideS YR 2 3HE Z10] 53 2.2 Lactococcin
G, M, Lactacin F, Plantaricin A 5-¢] ¢§7]] 4ttt

Class IIC bacteriocin® 784 ol E92 cysteine©] B .23}7] HEo] thiol activated peptidesZti = F}. o}
subgroup®ll & Lactococcin B7} th E 2] ojc},

AB,CY subgroupoll &34 9F& bacteriocin®g Class IIDE 75 Carnobacteriocin A, Lactococcin A,
Acidocin 30SC 5& & 4 itk

§7hA) Bm 8k AL Class I bacteriocin S 9] #5-7F Ho)A}k 2H8-7) W(mode of action), & spectrum, U3
EA S0 7]91% 7102 ¢kO & regulation, immunity, maturation, secretion 5ol ¥ A| 2% ATAF7} v A
© bacteriocin®] ¥-F-+ W33tk Holrt.

Carnobacteriocin B2, Lactococcin A,B @ M, Plantaricin A, Sakacin A 5-& ¥38t @2 Class Il bacteriocin =2
Nisin®] polycistronic operon® FAHE f-32HE 7HA 1L 9129 two-component regulation system, ATP binding
cassette(ABC) translocator 1] I accessory proteing 7} 3L Itk &t 69914 154 otv]xAt-E A/d immunity
protein ¥HE ¥ immunity geneg XY )T Immunity protein Abo]olli= ofv] At £-2 nucleotide sequence ]|
A w3t §AAdo] 9l.om @A, lipoproteino] 2He A ko] 35 A ek 12l o] M F ol £3h bacteriocin
E9) regulatory gene?) 73 A 27kol] A 0] Wrh(Allbright et al., 1989; Stock et al., 1989).

QJHEE © 2 regulatory system- response regulator$} histidine protein kinase® 7H4] i 31w Nisinll 310141
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Fig. 1. Schematic diagram of the structure of a model class!lA bacteriocin: (a) bacteriocin predicted structural domains: (b}
possible interactions of each domain with membrane surface: (c) bacteriocin insertion and formation of hydrophilic
pores (Source from Ennahar et al., 2000).
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Table 3. Inhibitory activity of bacteriocin from Lactococcus sp. CU216 against Gram- positive and Gram-negative bacteria

Bacteria Media °c Inhibition Source
Gram—positive
Alicyclobacillus acidoterrestris VF PD 45 + ref. (48)
Alicyclobacillus acidoterrestris IPC PD 45 + ref. (48)
Alicyclobacillus acidoterrestris WAC PD 45 + ref. (53)
Alicyclobacillus sp. SAC PD 45 + ref. (53)
Alicyclobacillus sp. MY PO 45 + Lab. isolate
Alicyclobacilius sp. SFR PD 45 + Lab. isolate
Bacillus cereus ATCC1 1778 TSB 37 + ATCC
Bacillus subtilis 1A650 TSB 37 + ref. (51)
Bacillus subtilis 1A651 TSB 37 + ref, (51)
Lactobacillus acidophilus 30SC MRS 37 - ref, (44)
Lactobacillus acidophilus ATCC 43121 MRS 37 - ATCC
Lactobacillus casei Y1 MRS 37 + Lab. isolate
Lactobacillus casei Y2 MRS 37 + Lab. isolate
Lactobacillus casei 911 MRS 37 + ref. (44)
Lactobacillus casei subsp. rhamnous ATCC 7469 MRS 37 + ATCC
Lactobacilius delbruekii subsp. lactis ATCC 4797 MRS 37 + ATCC
Lactobacillus fermentum ATCC 11931 MRS 37 + ATCC
Lactobacillus helveticus 1213 MRS 37 + Lab. isolate
Lactobacillus plantarum MRS 37 + Lab. isolate
Leuconostoc sp. K2 MRS 37 + Lab. isolate
Listeria innocua TSB 37 + Lab. isolate
Listeria ivanovii TSB 37 + Lab. isolate
Listeria monocytogenes TSB 37 + Lab. isolate
Staphylococcus aureus TSB 37 + Lab. isolate
Streptococcus faecalis M17 37 + Lab. isolate
Gram—negative
E. coli 0157 ATCC 43889 LB 37 - ATCC
E. coli 0157 ATCC 43893 LB 37 - ATCC
E. coli 0157 ATCC 43894 LB 37 - ATCC
Pseudomonas fluorescence TSB 30 - Lab. isolate
Salmonella typhimurium TSB 37 - Lab. isolate
Yersinia enterocolitica TSB 37 - Lab. isolate

ATCC, American Type Culture Collection; LB, Luria Bertani broth; TSB, Tryptic Soy broth; PD, Potato Dextrose {pH
5.0); MRS, de Man Rogosa Sharpe .
+, Inhibited by crude bacteriocin; — not inhibited.

nisR#} nisK ol S| @5 Ho|thEngelke et al., 1994). ©] system-S bacteriocin] transcription$ ZH8H= sensoroll
qEat=d e 8§74 = g, 25 S wet response regulator] phosphorylation©l] @2} Bacteriocin®]
g40] -9t} 78]} regulation system<] sensor Z2 B¢l tei A& o}d g &stA 8182 212 QAth(Saucier et
al., 1995). Class II bacteriocin Class I T3 Class 18+ B-& frAPg o] Q& 2 Ed ARl

o] A RE| = B ATElo] A2 o) me} ) FAE 352) AT Class I bacteriocino]| thdte] 2hds] s12et
=5 shaln,

III, Lactococcisn CU216

Lactococcus sp. CU216°) 284181 bacteriocin EAHE A 8] G} Abel] A8do] v 2 Alicyclobacillus
o) A5 A Ao o] &3t 1A} Tl A} HSITHOh et al., 1999).

uj Aol o3t Al E 9] £ st AFEAG Ol AAH 02 T EAL 7R 27] fRe] Be 71eEol R4 7]
Ao AA| 1 2H0) w3l gt Il AF A8l 245 FAAI7] Wi ol A st PHE
9] ghitol=|gk, Aol YA o] 743t n| B &Eo] Aohigdot Al F o] M) I 4 FHE U7 hrh(Johnson etal., 1982).

£3] Alicyclobacillus$} Zro] goll UAdo] 8 W pHell A§o) 7hs e vl S HE AF5S do7lAe
ko) A E] 550 A5ste] AT v|FH FHA F2 AAF 2H& o} AIA ghrH(Yamazaki et al,, 1992;
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Fig. 2. Effect of jactococcin CU216 on the viable cells of Alicyclobacillus acidoterrestris VF in sterile distilled water at 45°C.

Splittstoesser et al., 1994). Alicyclobacillus S22 HA &t 403 i A4 AFEEHA) %01 24-60°Cell
A Aggo) 7Fgsitt, o] B pH 37| %He] AHg 27l A& Jlom Antzl A5 pH W A< pH 2.5-6
o]t}(Pontius et al., 1998; Splittstoesser et al., 1998).

Nisin 2} Class II bacteriocin 3 U3 AH &) 270M 52 FF G2 Hol7] g o] Alicyclobacillus®]
A o] £7A 0 2 A}go] 7hs3sit)
Table 4% Alicyclobacillus®l] thet 784S 3§ A2 EAe} @4 5 Lactococcin CU216°1 A &)
oA B8 & 4= Qglet B AR o] AL Alicyclobaciilus FH5-& WA FA 24 ] € F3% 2o

Fig 2'= Lactococcin CU216 Alicyclobacillus acidoterrestris VFS] 4]} Eatol] Zkzt Aestglem el Ad
2 223 o]t}. Lactococein CU216:2 500AU/mI 3 7H8t 7% Alicyclobacillus T3 Wi 2A13bel] A% AHE
e 02 Uehd ubd Xk wok 5AIZE7HA] 4 log AAE BT

T AR HQ o] 44 RALE| 918t Al#TFAol Alicyclobacillus acidoterrestris VFE &3 T
Lactococcin CU216S w52 HA7lsto] A2 Alicyclobacillus®] A58 &3 R 34th Alicyclobacillust=
AAzol] B5 Abdsh=E 202 veEhgon, £ A8 2] 397 tha Lactococcin CU21690 A &Ado] glezies
221 5] 9 th(Table 5). 3 7}51E Lactococcin CU2169 553 wl A3l A AP 7 9ol 500 AU/MI = &3}
7} delk o U}, At A A= o] BTk 2 12800 AU/MmI o4 Flelor A7 BT AVESE A e
t}, o] s} 2 AnH:E Lactocecin CU216°] ¥& A5A4L AU7) miof Alg} F2 0] E-5-¥ poly phenol A1%-9
HEET Agshs 208 A A HE 73S F7HAA AP o2 sy Hojof & AojTh

Table 4. Inhibitory activity against Alicyclobacillus strains

Vegetative cell Spore
(Al/ml)” (AU/mI)
Alicyclobacillus acidoterrestris VF 6400 6400
Alicyclobacillus acidoterrestris IPC 3200 6400
Alicyclobacillus acidoterrestris WAC 6400 6400
Alicyclobacillus sp. SAC 6400 12800
Alicyctobacillus sp. MY 6400 6400
Alicyclobacillus sp. SFR 3200 3200 #

The inhibitory activity was determined by the spot—on—lawn method.
=Arbitrary units per ml of active crude lactococcin CU216.

{Ako) Yilol= Class TT BIE2QUY & 55



Table 5. Effect on lactococcin CU216 on the growth of Alicyclobacillus acidoterrestris VF in apple juice

Intitial Storage Time Bacteriocin Leve! (AU/ml)
Population at 20°C (days) Control 12800 25600
Vegetative cells

3.34x10? 1 2.61x10? <10° < 10°
3 2.40%10? <10° < 10°
7 2.90%10? <10° <10°
10 3.39%x10? ] <10°
14 2.43%10? <10° <10°

9.4x10° 1 6.3x10° <10° <10°
3 5.1%10° 1 i
7 7.4x10° <10° <10°
10 6.1x10° < 10° <10°
14 3.53%x10° <10° <10°

Spores

8.8x10% 1 8.9%x10° <10° <10°
3 1.23x10° <10° < 10°
7 1.19%x10° <10° <10°
10 1.02x10° 1 <10°
14 1.35x10° < 10° <10°

2.20x10° 1 2.50x10* 109 1
3 2.94x10* 24 <10°
7 3.11x10* 3 <10°
10 4.8x10* 4 <10°
14 6.3x10* 2 <10°

Lactococin CU2162 A8l 1 EA& ZAIY =, Fig 32 Octyl-sepharose CL-4B column$: ©]-8-3}¢]
Lactococcin CU216-S 283 21 0 7 3 282 50% ethanolo] A $2% 2719} peak@ HEE ST 2718 £38
ol BAZE U 7]el 5499 Aol Qe 22 YERTh o] 8§ tricine-SDS-PAGEE T3¢t A v}t £
2k 3.5 kDaZ 57 5 9 tH(Fig 4). N-terminal amino acid sequencing S 3 Z 3} 23 A €] A 7H4] 7712] amno
acid?to] 5 H =0l NH,-Xaa-Tyr-Tyr-Gly-Asn-Gly-Val-His © 2 Rt A% F <) Class A B2l 2 AU &
g 4 A

800.
£ >
) =
= 600 £
b “ a—
Ly @]
o 400 £ =
3] 8 E
5 T35
2 200 %’ <
2 g~
2 0

1 41 81 121 161 201

Fig 3. Separation of lactococcin CU216 by octyl-Sepharose CL4B column chromatography
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Fig 4. Coomassie blue-stained and inhibition on tricine-SDS-PAGE of purified lactococcin CU216. (A) PVDF membrane
stained with Coomassie blue stain; lane 1, low molecular mass protein standards (Bio-Rad, USA): lane 2, lactococcin
CU216. (B) gel overlayed with cells of Lactobacillus casei Y2 inoculated in MRS soft agar: lane 1, lactococcin Cu216
(5 z1); lane 2. lactococcin CU216 {1 ul): lane 3, lactococcin CU216 (3 p).

IV. Acidocin 30SC

AB7}72}‘—H°1V‘1 o3 s -’F?%‘ 317] 8N = ZE3olok & 2715 itk WA Fulel BFH oz st
Zolo]o} a}u), Aol 24 = A aerS: Qlojok gtk AE L) FAo EAL FolME e, A
JJr ZH} o &g& frRIstefok ?‘5_}5}. o|9} Zre 7S 23 FFetkn s Aol F457] A A
) 2317) 9] 8732 WA 12islo} $thNaidu et al., 1999). A B FE 43817l v Eo] FE37]0
ojotst QQlo] mho] EA 3}, o)e] 3t QIO R E 9ol Z4F AstA L, B, F9 AF-EF, immune response, 3
wo puge T8 54k bl 4714, XAl hydrogen sulfide, lecithin, 3484 G- LABS] $E2 A3
3= o910z otedA Utk 2% AL n|AE) AEL 7P A APt LU0 E Gatel & W2 pH
= 9B ]y Bo] 1Y 92 3 & 4 Ak SolN A& T3 AR s el MAs7) AsiM e %?
o et o] lojob stk 9EE widolA Mo|ARelM BuEH: AFo) ARIHARA Al 3

(A) Acid Tolerance (B) Bile Tolerance
8 8 -
E 71 7 4
D s
o 6
jo)] - J
Q > 5
-
4 T T 1 4 T 1
0 1 2 3 0 12 24
—o—ATCC 4356
—¥—ATCC 43121
—A—GP1B
—O0—NCFM
—8—30SC

Fig. 5. Acid and bile tolerances of Lactobacilus acidophilus strains.
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deoxycholic acid, cholic acidg0] F4d &)t} FollA] 2] LABS A L. acidophilus, L. casei, L. fermentum %
L. plantarum5-& B&ol th Aol Lo, AollA RelEA] & FAREE 0.15%9 oxgallo] 3-8 v oA
2 AkekA] Z3ck(Naidu et al., 1999).

AF7kA] A¢ Hsl ko] LAB7} probioticsi‘qﬂ A9E vehdEd Yo} FS dokr FFsjjol 3t ol
Aol stk A A 2 47 sV 8 QA E-L o2 LA F O, Bacteriocing AT fAbd &
2y A 2lo] B} go]&<: g)- &7 o|th Lactobacillus acidophilusi tHEZ Q) probioticsll &b RIS E &
A A A 0 & o] o] Yaly 1 9+ u| A Fo]H L. acidophilus group2 DNA homology & &3] L. crispatus, L.
amylovorus, L. gallinarum, L. gasseri, L. johnsonii, L. acidophilus®] 6702l group®2 T*¥¥thHammes and
Vogel, 1995).

Lactacin Fi= B3 2814 0 2 2F A5 0} R bacteriocin® 2] shto]s] Yol L. johnsonii® A5 = A},
#2744 L. acidophilus?) bacteriocin®]] t}3ted A7t 8 = 3l=H) acidocin 8912, acidocin J1132, acidociphilin
80152 £ % tHMuriana and Klaenhammer, 1991; Tahara et al., 1996; Zamfir et al., 1999).

Lactobacillus acidophilusi= probiotic FAt# 2l Mol £3H= LABE Y5AlF Y S8 TEsto] 2494
Uy o]lg5E n|gEoltt B AT o)A probiotics @2 ©]-80] 7}53t L. acidophilusg A'ddt & of7
bacteriocin A4 452 %7131} 1 bacteriocin®] 54 g8k 0.

A7) @ T2 Eo AM-31T 1= L. acidophilus NCFM @58 X331 5% 9] L. acidophilus 7559 W4 3%
GZAL U A-S 5718t A3 L. acidophilus 30SCE WA 3} B5EAL wjAdo] ThE L. acidophilus ¥ BT AHE:
72 2 JebthFig. 5).

Table 6 Acidocin 30SC2} &7 W98 Yebd 2oz I3 Sl 840 UYehtA ¢k Bacillus
cereus, B. subtilis, Staphylococcus aureus, Listeria inoccua & 1% %4 1844 7| A5 AR GAbEel st &

7ol A3tk

Table 6. Inhibitory activity of Acidocin 30SC against Gram- pasitive and Gram-negative bacteria

Bacteria Media °c Inhibition Source
Gram—positive
Bacillus cereus ATCC1 1778 : TSB 37 + ATCC
Bacillus subtilis 1A650 TSB 37 + ref. (51)
Bacillus subtilis 1A651 TSB 37 + ref. (51)
Lactobacillus acidophilus ATCC 43121 MRS 37 - ATCC
Lactobacillus casei Y2 MRS 37 + Lab. isolate
Lactobacillus delbruekii subsp. lactis ATCC 4797 MRS 37 + ATCC
Lactobacillus fermentum ATCC 11931 MRS 37 + ATCC
tactobacillus helveticus 1213 MRS 37 - Lab. isolate
Lactobacillus plantarum MRS 37 + Lab. isolate
Lactococcus lactis ATCC 1145 MRS 37 - ATCC
Lactococcus sp. CU216 MRS 37 - Lab. isolated
Leuconostoc sp. K2 MRS 37 + Lab. isolate
Listeria innocua TSB 37 - Lab. isolate
Listeria ivanovii TSB 37 + Lab. isolate
Listeria monocytogenes TSB 37 - Lab. isolate
Staphylococcus aureus TSB 37 + Lab. isolate
Streptococcus faecalis M17 37 - Lab. isolate
Gram—negative
E. coli 0157 ATCC 43889 LB 37 - ATCC
E. coli 0157 ATCC 43893 LB 37 - ATCC
E. coli 0157 ATCC 43894 LB 37 - ATCC
Salmonella typhimurium TSB 37 - Lab. isolate
Yersinia enterocolitica TSB 37 - Lab. isolate

ATCC, American Type Culture Collection; LB, Luria Bertani broth; TSB, Tryptic Soy broth; PD, Potato Dextrose (pH
5.0); MRS, de Man Rogosa Sharpe .
+, Inhibited by crude bacteriocin; — not inhibited.
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Fig. 6. Tricine-SDS-PAGE and detection of antimicrobial activity of the purified Lactobacillus acidophilus 30SC bacteriocin. (A)
gel stained with Coomassie blue stain: lane 1, low molecular mass protein standards (Bio-Rad, USA): lane 2, purified
L. acidophilus 30SC bacteriocin. (B) ge! overlayed with cells of Leuconostoc sp K2 inoculated in MRS soft agar.

Acidocin 30SCE Aol M S v $- A A 02 e ETH 95°C 208 At s T892 st
7F AT 121°C 205 A 2ol M & 50%2] B4 725 B3ich pHell thsiA = pH 3-107HA] H 2 84 & 50%E
2= 210 2 Vet

Hydrophobic interaction chromatography, C18 columns ©]8-3t reverse-phase chromatography, % tricine
SDS-PAGEE 8% A3} Acidocin 30SCE B EAZ Hol Y58 & 85 A

N-terminal amino acid sequencing S ¥4 %+ A3} 2370 2] amino acid7} th3 7 o] 5 H T : NHy-lle-Gin-
GIn-Leu-Gly-Phe-Gly-Phe-Met-Leu-Glu-Gly-Glu-Ala-Xaa-Gly-Ile-Gly-Pro-Glu-Xaa-Xaa-Phe.

L. acidophilus7} A3l vHe) 2] @ A1 2¥=(Acidocin LF 221) 2579 peptideZ T4 5] o} 124t
Acidocin 30SCE & peptide® T-4 H o] US-S <18} T lantibioticsE L34 ¢+ Class 11 bacteriocin®
=Y AU

V. Leucocin W65

30d A7 SlE Listeria monocytogenes, Campylobacter jejuni, Aeromonas hydrophila, Plesiomonas

214 nm

Time

Fig. 7. Elution profile of acidocin 30SC on reverse-phase chromatography using RPC column.
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shigelloides, Vibrio parahaemolyticus, Yersinia enterocolitica 5 Z1t}®] 2 &ej 7 v| &2 opvsich a8yt 2
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Fig. 8. Changes in viable cells and bacteriocin production during growth of Leuconostoc sp. W65 at 7, 20 and 30°C: (W), log
numbers of viable cells: (O) bacteriocin activity.
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Fig. 9. Separation of leucocin W65 by octyl-sepharose CL4B column chromatography.

Fig. 10. Silver-stained and growth inhibition on tricine-SDS-PAGE of purified bacteriocin by Leuconostoc sp. W85. (A) gel
stained with silver stain: lane 1, low molecular mass protein standards (Bio-Rad, USA); lane 2, purified bacteriocin.
(B) gel overlayed with cells of Listeria ivanovii inoculated Tryptic soy agar: lane 1 1 ug, lane 2 3 ug.

Table 7. Amino acid composition of leucocin W6S.

«

Amino acid pmole No. of residue
Asp 129.8 4
Glu 182.4 6
Ser 164.6 5
Gly 275.9 8
His 33.1 1
Arg 59.1 2
Thr 90.5 3
Ala 223.9 7
Pro 127.5 4
Tyr 48.1 1
Val 106.2 3
Met 22.3 1
lle 63.8 2
Leu 115.6 4
Phe 69.5 2
Lys 90.7 3
Total 1803 56

*Calculated number of residue per molecule
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