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Abstract

Lactic acid bacteria(LAB) and :ts metabolites were tested for their inhibitory effect on the growth
of Staphylococcus aureus in vitro. When S. aureus and LAB were incubated simultaneously in MRS
broth, the growth of S. aureus began to be suppressed after 12 hour of incubation, completely inactiva-
ted within 24 hour of incubation by L. lactis and 48 hour by L. casei, L. acidophilus, and Sc. thermophilus.
The pH values of media incubated by S. aureus and LAB were about 4.5 at 12 hour of incubation
and 3.5 at 48 hour. The metabolites of the four LAB all exerted antibacterial activity on the growth
of S. aureus in TS broth, but v got lost the antibacterial activity by heating (100C, 20 min). On
treating metabolites with catalase, only L. lactis were lost its antibacterial activity. Organic acids (acetate,
lactate) showed more active inhibition than inorganic acid (HCl) at pH 3.5, 4.5 but there is no significant
differance at pH 5.5, 6.5.
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Table 1. List of strains and media for subculture

Strain Media

Lactobacillus ATCC 4356 MRS broth(Difco)"
actdophilus

Lactobacillus ATCC 4797 MRS broth(Difco)
lactis

Streptococcus KCTC 218 MRS broth(Difco)
thermophilus

Lactobacillus IFO 3533 MRS broth(Difco)
casei

Staphylococcus KFCC 11764 Nutrient broth(Difco)
aureus

DLactobacilli MRS broth(Difco)
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Fig. 1. Preparation of metabolites of lactic acid bacte-
ria.
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Fig. 2. Inhibition effect of lactic acid bacteria on the
growth of Staphylococcus aureus in MRS broth me-
dium

O; S. aureus alone (Control), @; L. acidophilus+S. au-
reus, 0J; L. casei+S. aureus, W; Sc. thermophilus+S. au-
reus, ~; L. lactis+S. aureus.
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Fig. 3. Changes of pH in MRS broth fermented by
lactic acid bacteria and Staphylococcus aureus.

5; S. aureus alone (Control), @; L. acidophilus+S. au-
reus, i L. casei+S. aureus, W; Sc. thermophilus+S. au-
reus, v L. lactis+S. aureus.
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Fig. 4. Growth inhibition of Staphylococcus aureus in
Tryptocase soy broth containing metabolites of lactic
acid bacteria

O: 10% non-fermented skim milk (control), @; metabo-
lite, [J; boiled metabolite, W; metabolite reacted with
catalase.
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Fig. 5. Effect of different acids (HCI, lactate, acetate)
on the growth of S. awreus in Tryticase soy broth at
pH 3.5, 4.5, 55, 6.5

.>; HCI, @; lactate, J; acetate

ges wals He

ul Exlgde BotAsl ra
Aoz wyselr] g,

2 o

Staphylococcus aureusoh gk A AF 7} 2Lt ARALE 2
gEfztel 1 PHEAY BEAE TR MRS
brothell 4 S. qureus 9} RBAFFS A AS o &
QA e 124700 B S awreus® B5E °”ﬂ
87) Azt owm, L. lactics 244 {}”.Ml, L. casei, Sc.
thermophilus 1231 L. acidophilusi= 48417F wikell 2
=& Ahusteleth S, awreus7d AHEEH7) AR 124
sbs Eatufekele] pHE 4.50e)ior shs] A
94, 484]7ke] pHE 3.500)%ich TS brothel] gAkte]
AR H7FELA S, aureus S vkt S o 459
Pk oAb R daaads dehiided, d
A arE-e dAelskd e W Lo ocasei, L acidophilus 3
L. lactist 1 38t o] aAlEgl o) S thermophi-
s} AGE oj=Aw 1 B4 FAstdrk H0.9
odeks zhalsty] 93l catalaseds A3l W=
lactis®F 71 3FarAdo] aAlElgich §-7] iHacetate, lac-
tate)o] 7] AHHCDHT} pH 35, 4504 S aureusol
ujgr ab@dAde] o] Egtow, pH5S5 65¢4%E & 2
o7} iglct.

\m

a ,
= #

1. Daly, C., Sandine, W.E. and Elliker, P.R:: Interactions



648

of food starter cultures and foodborne pathogens:
Streptococcus  diacetilactis  versus food pathogens.

J. Milk Food Technol, 35, 349(1972)

. Smith, J.L. and Samuel, A.P.: Microorganisms as food
additives. /. Food Prot, 44, 936(1981)

. Wood, B.J.B.: The Lactic Acid Bacteric in Health &
Disease, Vol.1. Elsevier Appiled Science Publishers,
London, UK. p.211(1992)

. Gilliland, S.E. and Speck, M.L.: Antagonistic action
of Lactobacillus acidophilus toward intestinal and food-
borne pathogens in associative cultures. J Food. Prot,
40, 820(1977)

. Wong, H.C. and Chen, Y.L.: Effect of la:tic acid bacte-
ria and organic acids on growth and germination of
Bacillus cereus. Appl. Environ. Microbiol, 54, 2179
(1988)

. Price, R.J. and Speck, M.L.: Inhibition of Pseudomonas
species by hydrogen peroxide producing lactobacilii.
J Milk Food Technol, 33, 13(1970)

. Ro, SJ. and Han, Y.W.: Microbial food-borne disease.
Korean ]. Appl. Microbiol. Bioeng, 6, 135(1978)

. W3zl wiEA R A gl el HUAA Escheri-
chia coli Ay®} Escherichia coli G;2) A5l 34k
gul A& A, 16, 111(1988)

(1994 89 2991 A5

ghatA] Fpetsl =] A4 26 W A5 Z (1994)

9. Schaack, M.M. and Marth, E.H.: Behavior of Listeria
monocytogenes in skim milk and in yogurt mix during
fermentation by thermophilic lactic acid bacteria. J.
Food Prot, 51, 607(1988)

10. #td 3], £33 31A A ¥-218 Lactobacillus Planta-

rum LP29| ab@28. &5 abiw|4E33]%], 19, 637
(1991)

11. Vaughan, E.E., Daly, C. and Fitzerald, G.F.: Identifica-

tion and characterization of helveticin V-1829, a bacte-
riocin produced by Lactobacillus halveticus 1829. J.
Appl. Bacteriol, 73, 299(1992)

12. Block, S.S.: Peroxygen compounds, In Block, S. S.(ed)

Disinfection Stertlizataion, and Preservation, lea &
Feabiger, Philadelphia. p.169(1991)

13. Baird-Parker, A.C.: Orgarnic acid, In Microb. Ecology

of Foods, Vol.l. Academic Press, London(1980)

14. Booth, J.R.: Regulation of cytoplasmic pH in bacteria.

Microb. Rev, 49, 359(1983)

15. Palumbo, S.A. and Willams, A.C.: Growth of Aeromonas

hydrophia K144 as affected by organic acids. /. Food
Sei, 57, 233(1992)



