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Mode of Action of the Bacteriocin from Lactobacillus sp.
GM7311 against Gram Positive Bacteria

Ji Hee KANG and Myung Suk LEE
Dept. of Microbiology, Pukyong National University, Pusan 608-737, Korea

The bacteriocin produced by Lactobacillus sp. GM7311 showed strong inhibitory activity against the growth of
three Gram positive bacteria, Listeria monocytogenes, Bacillus subtilis, and Staphylococcus aureus. When the
bacteriocin was added to the culture at different phases, viable cells of all of the tested strains were decreased,
although the most inhibited phase was different. Thereby, when the bacteriocin (100 BU/n{) was added to
exponential and stationary phase of L. monocytogenes, the rapid reduction of viable cell counts occured. And, in
the case of B. subtilis, the highest inhibitory effect occured at lag phase and mid-exponential phase by the addition
of the bacteriocin under same condition as mentioned above. Also, we can observe the accelerated reduction of
survivors counts for the all of the phase except stationary phase in the S. auresus.

Transmission electron microscopic observation of L. monocytogenes and B. subtilis treated with bacteriocin
revealed apparent lysis of the cell wall and excretion of the cell contents, indicating bacteriolysis. Also, the amino
acids and fatty acids compositons were different from controls. However, the lysis of cell wall didn’t eccur in S.
aureus, though the cytoplasmic materials were reduced. This result indicates that the bacteriocin inhibits the
synthesis of nuclear materials such as DNA, RNA and proteins.

Key words: bacteriocin, Lactobacillus sp. GM7311, Listeria monocytogenes, Bacillus subtilis, Staphylococcus
aureus

A g got HZ & bacteriolytic actions 7FAT HHe|E] L
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poreE FAH AIY Fa& HEES FEA= A FAFo2YH B (Lee et al, 1997)8 Lactobacil
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Cell culture

'

Harvest cell

|

Saponification

—Add 1mé of NaOH in aqueous methanol
—>heat at 100C for Smin
—>Cool to room temperature

Methylation

~>Add 2m¢ of 6N HCl in aqueous
methanol

~>heat at 80C for 10min

L — Cool rapidly

Extraction
—Mix gently 1250 in Hexane/MTBE for
10 min

(Save top phase)

Washing
l —>Wash with 3m¢ 03N NaOH for 5min

(Save % top phase)

GC analysis

Fig. 1. Sample processing procedure for bacterial
fatty acid analysis.
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let-Packard 689022 Supelco SPBTM-5, fused silica
capillary column (30X0.2 mm)°] X ¥ gas chromato-
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30 m¢/min$} 2.7, oven temperature 170C, detection tem-
perature 300, injection temperature 250C Al FID
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Fig. 2. Survival curves of Gram positive bacteria by
the addition of bacteriocin (100BU/m{) to
growing cultures at different phase. (A) Liste-
ria monocytogenes (B) Bacillus subtilis (C)
Staphylococcus aureus
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(a) (b)

(A) Listeria monocytogenes

(a)

(gL el |

(B) Bacillus subtilis

(a) 1))

(C) Staphylococcus aureus

Fig. 3. Transmission electron micrographs of Gram
positive bacteria treated with bacteriocin pro-
duced by Lactobacillus sp. GM7311. (a) Un-
treated cells (b) Treated cells.

ZeAs Ae o Axye AR =& AA/ RAA
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o fAY ofmet 24 WIE FHE ZH (Table
1), L. monocytogenes®] 73$-% proline®] ZH a3
e 2] 24 A celll Az AEHA %kon cystine
okt Z7Vet 4T B. subtilise oFv At AR W3t A
3 A serine™ cystine ¥ tyrosined] #AT HAJAW of
F329 opujieit AR o] 50% 013 FF Z4AE EJT
£7%] proline™ methionine& HEH A A2 celiel A
AEHA ot} S. aureuss methionines A3 BE
ot At AR 9] ol ZadHoyt 1 A=Vt L mo
nocytogenes't B. subtilis®) ¥]3 FH)},

4) HEHEZI2M M2| celle] X|gM TM w5

e NS Hesr] A - Fo AT F g A
b 24 Wsls £49% 43E Table 200 YR Sith

L. monocytogenese= C15: 0 iso®} C15: 0 anteiso, C
1410 iso 30H, C17: 0 iso, C17 : 0 anteiso”} T2 3HH
on WA Cl14:0, C16: 0, C18: 2 wéc, 9c/18 © 0 ante,
Ci8:1 woc, C18:0, C19:1 witelMe & F718 B
Aot B. subtilis= C12:0, C14:0, C15:0 iso, C16: 0
iso, C16:0, C17:0 iso7t #H&3HoH, CI8:2 wb,

Table 1. Amino acids composition (nM) of Gram
positive bacteria treated with the bacterio-
cin (100BU/mé, 24 hrs) from the Lactobaci-
Hlussp. GM7311

L monocytogenes B, subtilis
Control Treated  Control Treated Control Treated

Aspartic acid 4538 294 6055 2717 4189 2977
Threonine 2877 1825 3304 1686 1962 1903

S. aureus

Amino Acid

Serine 2268 1666 2725 1692 183 181
Glutamic acid 5218 3695 7076 3614 588 3686
Proline 97 —* 291 - 0610 -

Glycine 4235 2941 5301 2748 6719 491
Alanine 6195 3642  645% 3112 6326 4106
Cystine - 0275 0215 0147 0175 0188

Valine 3319 2073 396 1958 2163 1775
Methionine 0737 054 0207 ~— 0149 0156
Isoleucine 2709 1689 3072 154 1886 1508

Leucine 3455 2084 4366 1919 2509 19
Tyrosine 3049 1801 2600 1715 0400 0292
Phenylalanine 2078 1160 2398 1250 24%0 1747
Histidine 1185 0675 1082 0558 0663 055
Lysine 4570 2365 3884 1988 3957 2737
Ammonia 16186 3781 5329 2686 1755 22419
Arginine 1898 1290 2570 1080 1271 1150

*— : not detected
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Table 2. Fatty acids composition (%) of Gram posi-
tive bacteria treated with the bacteriocin
(100BU/nf, 24 hrs) from the Lactobacillus

sp. GM7311
L monocytogenes B, subtilis S aureus
Fatty acid

Control Treated Control Treated Control Treated
C12:0 —* - 21 - - -
C12:0 iso - - 200 214 - -
CI3:0 iso - - 919 1094 - -
CI3:0 anteiso — - 248 383 - -
Cl4:0 059 233 863 63 067 239
Cl4:0 iso 061 - 430 530 266 38
C4:020H 038 — - - - -
Cl4:0 iso 132 - - - - -
30H
Cl4.030H/ 037 - - - - -
16:1is0 I
Ci5:0 056 - - - - -
Ci5:0 is0 1042 705 1148 1016 1624 1203
CI5:0 ankiso 5219 3435 374 391 3539 2117
Cl6:0 29 112 L8 332 28 1049
Cl6:0 iso 095 - 249 - 261 -
Cl6:020H - 043 - - -
Ci7:0 029 - - - 064 18
C17:0 iso 127 - 26 -~ 603 300
Cl7:0 anteiso 242 1897 - - 812 511
Cl7:1 wic 040 — - - -
Ci8:0 284 1005 249 321 883 1457
Cl18:0 iso - - - - -
CI8:1 wi 075 12 - 667 - 13
ClI8:2 w, 088 265 - 2% - 34
9%/18: 0 ante
C9io - - - - 12 -
C19:0 iso - - - - 22 204
C19:0 anteiso — - - - 348 -
CO:twlxt 043 174 - 72 - -
C20:0 — - = = 30 716

*— : not detected

9¢/18 0 ante$} C18:1 wic, C19: 1 w12t7]' aA F7t
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iso, C19 : 0 anteiso 223 C19: 0°] Za3Hon, Cl4

. 01is0,Cl4:0,Cl6.0, C17‘0 C18.0 Ci8:1 w6 C
18:2 w6, 9¢/18 : 0 ante ¥ C20: Z718 Aoz
237e= 3
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