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Studies on Antibacterial Substance from Lactobacillus bulgaricus
Kim, Dong Shin - Jung, Sung In

Dept. of Dairy Science, Coll. of Agric., Kyungpook Nail. Univ.

Summary

This study was caried out to confirm the agent responsible for the antibacterial activity in milk

culture or Lactobacilius bulgaricus to extract and purify it

The following results were summarized as followings :

The antibacterial agent was extracted from the cultured skim milk with methanol and acetone and

was purified by Sephadex G-50 gel filteration and thin layer chromatography on silica gel

The antibacterial substance other than lactic acid was confirmed by turbidimetric technique using

the neutralized culture filtrate which inhibited the growth of Bacillus sublilis.

The purified agent showed inhibitory activity against Bacllus subtilis, Escherichica culi, Pseudomonas

fluorescens Staphylococcus aureus, Proteus vulgarts and Shigells  dysenlerid®
The agent obtained from thin layer chromatography was free from H: or lactic acid.
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2% FEAGCH(Shahanis 1972, 1976, 1977, 1983),

Mikolajcik®} Hamdan(1975a 1975h) Lactoba-
cillus acidophilusS o83 K7L AAZ FE
Wt BRI diste) MBS
2 7M0 B TEY HEHEY addoling $sst
a0 Mattick5(1947) 22| 2 Hirsch(1951)+ &-
reptococus_lactis® E nisinol2he HAWHS
fElale] Az2gufol Qe M 123 i
PHEAESS AAsked o451 Ut Dalys
(1970)& Streptococcus diacetylactis S E putusani
=(1979)E Streptococcus thermophilus®] 4 25
Y 727 HEHES ddste pEstdch &l
Anand ‘5 (1981, 1985)-2 Bifidobacterium bifidum ©. 2
2H bifidnolEe FEPES SEsIch

& % Lactobacillus bulgaricus® ©1&3He]
H92 BRAYD 2 BEHE YU HEYES
DR D s RBEd 0 HiEsRe 24
3t5ick.

e R B

FdE 2 A

A Bgcel o &= Lactobacillus blugaricus(Visby-
vac Series50% A58l Weishy# AL 58 Wi IS
7z o) MEEZ BEA S

miE iz EH e BiE&ETIL (Difco, T. s 1190
965Coll 0571 DA B 45T 2 WAAA 1% 9
A2 FEAA PR A

HiE 1S Mg o8- 5e ARH S Bacillus
Subtilis ATCC663322 4] )= American Type Cul-
ture Collection &A= 5-E BAE Zelth

49 kA%

Laclobacillus bulgaricus & o] A% Ba-
cillus subtilis] ¥ EFIES FEs] 918t

A Lactobacillus bulgaricusS g £ 3L(Difco,
T. S. 11 2/0)90A 45C, 487417 vl 3% 3,000r. p.
m. oA 1558 SO BEAl A 22 ik 05mi9} nut-
rient broth 45miE #2 & sk WET Cuvetted] ¥ 2
7)o thA] Bacillus subtilis™#% 0.1mlE #HEst
o 30Co| W FaEA 2414 DA LR 660 nm(CE
393, Digital grating Spectrophotometer Series 2) o4
WHEE 2t

S8, %S 10N NaOHR pH7t 670 5=
F8A1712 o] R JEk 0.5ml%} nutrient broth
45mIE E85H Cuvetteol ¥ 2 WA Bacillus sub-
tilisH-f+4 01mlE FHFsked 30Cjent 2417 7HH 2
2 RS 2485,

AH, %22 M nutrent broth 4.5miel Bacillus
subtilis® - 01mlE 5 F3k 30CAA vl s
A 2A L o RHEE S48 Ar.
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Methanol-acetone fiiti(Hamdan 5 1974}

Lactobacillus bulgaricus Z# 195 FElEECHL
(Difco, T. S. 11%) 1000mlol HeHEste] 45CA
48717t v ke E iR (Edwards EF4 Modulyo
freeger dryer)stith ¢ HEHEHS 4-10CR
SHE methanol 1,000mle) 2ol 1417 5t WA
P 71 SR o s wEst o)7L 5
AR TR B (MSE Coolspin 2 centrifuge) ol
A 12000r. p. mO.2 108 & Oa Rt LERE
2ot} wikipe Behiez ol flisle] BE:
T 3000mlE 40-50C2] ZElelsEv|2 HERE
3le] 1] o)} Fkiko] dojHix) ¥ WA WES
Methanol fiifti#pol2tat $hch

o] el AFAKE H7Mt 100mle] HA
3to] 4-10C acetone 1000mlel 2ol 1WRIESH
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SAFE 50 15000, p. moAA 15570 w058
shof B Mo e oA T uhEEy
LEH 3000mlE ol &2} (Toyo2) 3hat 40— 50T
gete] SE71dAM | o #EEo] doluR] &
w72 RSt ] #ifae] $iEF methanol-ace-
tone fBRHAM—A extract)S 9k

Sephatex G—50 gel filtration Chromatography

Methanol -acetone fE#1S ZAMKe 111002
848 5mlE Sephadex G—50 column chromatog-
raphy2 #I8tH T

o)) gel filtration column(30X 16cm)& 5CE
AEPE 0.1M NeCLOON HCLpH 25-30) bufferol
6g2] Sephadex G—50% 7Hatgith. Sl #kES
Fah] FEES o 06ml/min2 B3 12ml
40709 7S AUk

4071 9] 5Bl 275:nm(Model 8300 double beam

BULGARICUS MILK
Lyophilized
CULTURE POWER

spectrophotometer) A HAEE BESIH oM &4
FElel MEMAE Rt Yt 22 gl
B Bacillus subtilis® FH L,

ol EF fEME7L e FElR 2F EAEY
o Hie] SRR [ERskech

Thin layer chromatography (Hamdan, 1974).

Sephadex G—350 Filration chromatography® %
#t FENRE SIS RSt 04mlE Silica
gel sheet(No. 6061 Eastman kodak Co)¢] WTX
oo wimslglTh

#ffpol WiEEF Thin layer chromatography
(TLCMR S chloroform-methanol(90 © 10) BifolA]
BRI TLCHRE $712 d2A7L %
Faoleh A WIEHE Aokt REA 7L 8 MRS
Zebd Bacillus subtilisel el SRS SRS
et

EmES Wil 2 BRRES Fg 13 20

Extract 3x with MeOH 1:1{v/v)
[ Centrifuge(12,000R.P.M) for 10 mings

SUPERNATANT

PRECIPITATE

1 Evaperate in vacuo below 50T

METHANOL EXTRACT

l Extract 3x with aceton 1:10(v/v)
Centrifuge(15,000R.P.M) for 15 mins

SUPEENATANT

DPRECIPITATE

Evaporate in vacuo below 50T

ACETONE EXTRACT

l Apply aliquot on Sephadex G-50
Elution with 0.1M NaCl-0.02N HC1(pH 2.8)

COLLECT ACTIVE FRACTIONS

Apply on Thin layer chromatography

J' Evaporate in vacuoc below 50TC

Developing solvent CHCls :MeOH 90:10(v/v)

PURIFIED ANTIBACTERIAL AGENT

Fig.l. Purification procedure for antibacterial agent

from L, bulgaricus
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Disc.#:(1972) © Discih2 methanol-acetone Hhiti4
2213 Sephadex G50 WE4y TLCHRHS &
i) el fignes Hgsed H&89
t}.

FAERE O 2 Bacillus sublilis Aticc6633, Escheri-
chia coli ATCC 25922, Staphylococas awrens ATCC
6583 Pseudomonas fluorescens KFCC 32394,Pr_()tqu_5
vulgaris 2 Shigella dysenteriae & A-3Hc)

BHS nutrient agar(Difco) S HiillkiEd A ¥
Ke2 FAANTNHA broth cultureE 1% 7} Y22
g3 4 BAE of nutrient agar SmlS petri-
dishell %3 EMEA 7

Methanol-acetone Hiti47, Sephadef G50 51545
R TLCA#IES 27t 127mm discol AW 578
¥ Petri dish #319]0] £ 5-10°Coll 4] 14]
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R HEE
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Incubation bours

Fig. 2. Effect of cell-free filtrate of skim milk(T.S. 11%) medium

on the growth of B, subtilis in nutrient broth : (e -

- # { ¢ontrol,

x--X . neutralized cell-free filtrate. A-~A ; cell-free filtrate)
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Lactobacillus bulgaricus cultured] @S H7}st
BN AR Bacillus sublilis®) BHE #)
Wt ou ol culture #FOl 9t BES pHY
HRE 5 9leng @iks A A AR
Ast 47 94 @RS AetA ge A
BEHAZ AEEL ABEY HES MHA A
ol A el Meoloh o2 HiEHH LTS
REL 7 ez AAo HEHE FELTS
BEY 4 Yoen AA HEmEER] LE

& sk

2. el MR

Methanol-acetone iti4fe] HBES A=
PR E Table 13} 2tk

WIS Staplylococcus aureus, Shigella dysenterioe
I8 EBES Bucillus subtilis, Pseudomonas

fluorescens, Proteus vulgaris 5o Z#o] EHT

& K5 Shahani(1983) 9t Hamdan¥ Mikolajcik
(1574)°] EEES HEDES Hlds ¥ug
Hiplsht.

Sephadex gel filteration 734 8 9 2d32 10
A B A DTS RYHTable 2)

TLCH M R7E 2= Sephadex gel ¥4y
04mlE band R.F22 &3} chloroform metha-
nol§ 7l & AAICHE U, V. ol A Figdst 22
RifB7} TH8 3709) BandZ @b}, 23 Refis}
0.57¢) Originol Al 7H38% band7} $EHEE 1
pides

Table 32 TLC ¥4 S iRk 2 208) 3] A el
MEDES AEFNCZ Sigella drgsenterae 72
RREY S HESEE 29

Table 1. Antibacterial activity of methanol-acetone extract
prepard from bulgaricus milk against 6 different
organisms using disc assay method.

Test organisms Strains Inhibition zone(mm)
Bacillus subtilis ATCC 6633 47
Psedomonas fluorescens KFCC 32394 47
Proteus vulgaris cu 46
Shigella dysenteriae cu 45
Escherichia coli ATCC 25922 44
Staphylococcus aureus ATCC 6538 48

* Included diameter of disc(12.7mm)
Injected 0.05m¢ of M-A extract.
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Table 2. Antibacterial activity of fraction eluates, prepared
by L. bulgaricus in skim milk medium(T.S. 11 %),
fractionated through Sephadex G—50.

Fraction number Inhibiton Absorbance at 275 nm
1 - 0.079
2 — 0.088
3 — 0.111
4 - 0.127
5 — 0.155
6 — 0.243
7 - 0.519
8 + 0.626
9 + 3.411
10 + 3.411
11 - 1,798
12 — 0.464
13 — 0.339
14 — 0.224
15 — 0,168
16 — 0,177
17 — 0.164
i8 - 0.128
19 — 0.129

20 — 0.113
21 - 0.121
22 - 0.132
23 — 0,092
24 - 0.104
25 — 0.100
26 - 0.107
27 — 0.117
28 - 0.100
29 — 0.096
30 — 0.119
31 — 0.092
32 — 0.080
33 — 0.095
34 —= 0,103
35 — 0.091
36 — 0.097
37 - 0.114
38 - 0.118
39 — 0.087
40 — 0,077
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Table 3. Antibacterial activity of TLC preparation of L. bulgari-
cus culture in skim milk(T.S8.11%) against 6 different
organisms using disc assay method.

Test organisms Strains Inhibition zone (am) (dil, 1/20)

B, subtilis ATCC 6633

Ps. fluorescens KFCC 32394

P. vulgaris cU
8. d;,rse.nl;eria,e= cu
E, coli ATCC 25922
Sta. aureus ATCC 6538

* Tncluded diameter of disc(12.7am)
Injected 0.05m¢ of TLC preparation,

w =

A EES Lactobacillus bulgaricus®] $ Hit
o)X HEHES it 3 el HEDRE A
#stgom I gREE Esin gt g

¢ FEWHS methanol-acetone2 2. Hhitl
3}al Sephadex G50 gel filteration 23l thin
layer chromatography= ¥5%¢stsich

Ao FpshATETE el @Eikel 28k Bacillus
subitilis®] #H < MsAe.m g meldl A Hik
Hol 98¢ #AE 4+ AT

R HEWE-S Bacllus sublilis, Escherichia

coli, Pseudomonas fluorescens, Staphylococcus au-

Fig. 3. Band of antibacterial active com- reus, Proteus vulgaris 3 Shigella dysenteriae®] 5

ponents developed on TLC and lac- HS sk

tic acid d.etfacted by bromocresol Thin lager chromatography 2 B & HiHEL &
B o Taoric acid HEAES JehlE HOA S BRI 2
2st band : unidentified = Zojth

3st band . antibacterial agent.

- 115~



5| AR

. Anadn, S. K, R. A. Srinivasan and L. K. Rao .
1981, Antibacterial activity associated with Bifi-
dobacterium bifidum L Cultured Dairy Pro. J.,
16:6—8

. Anadn, S. K, R. A. Srinivasan and L. K. Rao :
1985, Antibacterial activity associated with Bifi-
dobacterium bifidum IL Cult. Dairy pre. ], 20 :
21-23.

. Daly, C, W. E. Sandine and P. R. Elliker : 1970,
Associative growth and inhibitory properties of

Streptococeus digetylactis, . Dairy Sci, 53 21
—23.

. Handan, L. Y. and E. m. Mikolajcik © 1974, Aci-
dolin © An antibitotic, 27 @ 631—636.

. Hirsch, A. "’ 1951, Growth and nisin production
of a strain of Streptococus lactis. . Gen. Micro-
bial, 5 208.

. Mattick, A. T. R. and A. Hirsch @ 1947, Futher
observations on an inhibitory substance(nisin)
from lactic streptococci. Lancet, 253 ° 5.

. Metchnikoff, E. 1908, Prolongation of life. G,
P. Putnams Song, New York.{1908) pp2—33.

. Mikolgjelk, E. M. and L Y. Hamdan : 1975a,

Lactobacillus acidophilus 1. Growth characteris-

tics and metabolic products. Cultured Dairy
Prod. J, 10710,

~ 116 -

10.

11.

12.

13.

4.

. Mikolajcik, E. M. and 1. Y. Hamdan * 1975b,

Lactobacillus acidophilus [l Antibacterial agents,

Cultured Dairy Prod. J., 10 18.

Pulusani, S. R. D. R Rao and G. R. Sunk:

1979, Antibacterial activity of lactic cultures

Partial purification and characterization of anti-
microbial compound(s) produced by Streptoco-
ccus thermophilus, J. Food Sci, 44(2) 1 575—
578,

Shahani, K. M., 1. R Vakil and R. C. Chandan :

1972, Antibictic acidophilin and process of pre-
paring the same. U. S. patent No. 3, 689, 640.
Shahani, K. M., J. R. Vakil and A. Kilara © 1976,
Natural antibiotic activity of Lactobacillus acido-

hilus and bulgaricus. L Cultural conditions for

the production of antibiotic. Cultured Dairy
Prod. J., 11(4) : 14—17.

Shahani, K. M., J. R. Vakil and A. Kilara : 1977,
Natural antibiotic activity of Lactobacillus acido-_

philus and bulgaricus. I1. Isolation of acidophilin

from L. acidophilus, Cultured Dairy Prod. ],
(1292) © 8-11.

Shahani, K. M., G. V. Reddy, R. A. Friedn and
R. C. Chandan : 1983, Natural antibiotic activity
of Lactobacilius acidophilus and bulgaricsu. III.
Production and partial purification of bulgarican

from Lactobacillus bulgaricus, Cultured Dairy
Prod. J, 18 15—18.




