KOREAN J. FOOD SCI. ANI. RESOUR. Vol. 22. No. 2, pp. 164~171(2002)

=g yez|l4le] dEngd o FMMEFE HEd BT &4
A - 2 AF - YT AAY
metetn AFHSE, (F)FFIRRE FIATE, T $ANGa YRALAGR

Antimicrobial Effects of a Bacteriocin Mixture from Lactic Acid Bacteria
against Foodborne Pathogens

Kyoung-Sik Han, Se-Jong Oh’, Yong-11 Moon™ and Sae-Hun Kim
Division of Food Science, Korea University
R&D Center, Korea Yakult Co. Ltd, Division of Life Resource Sciences, Woosuk University

Abstract

The purpose of this study was to evaluate inhibitory activity of a bacteriocin mixture from lactic acid
bacteria(LAB) against foodborne pathogens. Each bacteriocin solutions were prepared by growing nine strains
of bacteriocin producers in MRS broth for 18~24 h followed by centrifugation(8000xg, 20 min, 4C).
Bacteriocins were purified from ammonium sulfate precipitation and were resuspended in 50 mM phosphate
buffer(pH 7.0). Nine bacteriocins were mixed together and then allowed to freeze at -20°C. The mixture of nine
bacteriocins showed enhanced inhibitory activity compared to each of bacteriocins and inhibited the Gram
negative pathogens including Escherichia coli 0157:H7, Klebsiella pneumoniae, Pseudomonas chlororaphis and
Shigella sonnei. The mixture of bacteriocin solutions was active over a wide pH range and stable of heat
treatment. After 28 days of storage, total bacteria counts were significantly lower than controls when a freeze
-dried bacteriocin mixture was added to frank sausage, Mozzarella cheese and pork loin. With addition of
bacteriocin mixture, total mesophilic bacteria in pork loin were constant over storage period, whereas total
mesophilic bacteria in Mozzarella cheese and frank sausage slightly increased. Total viable cells of control group
increased during storage without bacteriocin treatment. Volatile base nitrogen content of pork loin during storage
also increased significantly without bacteriocin treatment. The bacteriocin mixture was capable of inhibiting
pathogenic and spoilage microorganisms and extending the shelf-life of cheese and meat products during storage.

Key words : bacteriocin mixture, foodborne pathogen, inhibitory activity, volatile base nitrogen.
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Table 1. Bacteriocin-producing strains, source and culture conditions
Strain Type Media (C) Source
Lactobacillus acidophilus GP4A Bacteriocin Producer MRS (37) Pig
Lactobacillus acidophilus GP1B Bacteriocin Producer MRS (37) Pig
Lactobacillus acidophilus ATCC 4356 Bacteriocin Producer MRS (37) ATCC
Lactobacillus acidophilus 30SC Bacteriocin Producer MRS (37) Calf
Lactobacillus plantarum Bl Bacteriocin Producer MRS (37) Beef
Lactobacillus plantarum K4 Bacteriocin Producer MRS (37) Kimchi
Lactobacillus plantarum M2 Bacteriocin Producer MRS (37) Goat milk
Lactococcus sp. HY449 Bacteriocin Producer MI17G (37) Cheese
Lactococcus lactis ssp. lactis ATCC 11454 Nisin Producer MRS (37) ATCC
Lactobacillus delbrueckii ssp. lactis ATCC 4797 Indicator MRS (37) ATCC
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Table 2. Inhibitory activity of individual bacteriocins and the bacteriocin mixture against pathogenic and spoilage micro-

organisms

Indicator strain GP4A  GPIB

4356

30SC

Bl

K4 M2

449

11454

Bacteriocin

mixture”

Bacillus cereus + -
Enterobacter aerogenes - -
Escherichia coli KCCM 11234 - -
Escherichia coli KCCM 21052 -
Escherichia coli O15T:H7 ATCC 43889 +
Escherichia coli O157:H7 ATCC 43893 ++
Escherichia coli O157:H7 ATCC 43895 - -
Klebsiella pneumoniae +
Listeria inoccua +
Listeria monocytogenes +
Pseudomonas chlororaphis KCCM 11363 -
Salmonella typhimurium KCCM 10866 - -
Shigella sonnei - +
Staphylococcus aureus + ++
Staphylococcus epidermidis KCCM 35494 + -
Staphylococcus intermedius KCCM 40149 ++ ++

+ o+

+
+ +

i

O+ o+ T

i

+ft+ T+t + T+ + 4+

" the bacteriocin mixture constituted of bacteriocins produced by 9 strains

+, inhibited by bacteriocin; - not inhibited by bacteriocin.

of LAB.
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Table 3. Inhibitory activity of individual bacteriocins and the bacteriocin mixture on some resistant Listeria monocytogenes

strains
Bacteriocins
11454 GP4A HY449 M2 K4 Bl Mixture”

L. monocytogenes Resistant A - + - + - + +
L. monocytogenes Resistant B - - + + - - +
L. monocytogenes Resistant C - - - + - - +
L. monocytogenes Resistant D - - - - - _ "
L. monocytogenes Resistant E - - - + - - +
L. monocytogenes Resistant F - + + + - - +

" the bacteriocin mixture constituted of bacteriocins produced by 9 strains of LAB.

+, inhibited by bacteriocin; - not inhibited by bacteriocin.
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Relative Activity (%)

Fig. 1. Effect of pH on the antimicrobial activity of the
bacteriocin mixture. Bacteriocin activity is expressed as the %
of original activity.

Relative Activity (%)

Temperature (°C)

Fig. 2. Changes of the antimicrobial activity of the
bacteriocin mixture during heat treatments. Bacteriocin
activity is expressed as the % of original activity.
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Fig. 3. Effect of the bacteriocin mixture on aerobic bacteria
of frank sausage during storage. Frank sausage was added with
freeze-dried bacteriocin mixture at 1,600 AU/g and stored in
vacuum package at 4C. During 28 days, total bacteria were
counted on 0, 7, 14 and 28 day. Il : control, @—@ :
bacteriocin mixture.
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Fig. 4. Effect of the bacteriocin mixture on aerobic bacteria
of Mozzarella cheese during storage. Mozzarella cheese was
added with freeze-dried bacteriocin mixture at 1,600 AU/g and
stored in vacuum package at 4°C. During 28 days, total bacteria
were counted on 0, 7, 14 and 28 day. - : control, @—@ :
bacteriocin mixture.
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Fig. 5. Effect of the bacteriocin mixture on aerobic bacteria
of pork loin during storage. Pork loin was added with freeze
-dried bacteriocin mixture at 1,600 AU/g and stored in vacuum
package at 4C. During 28 days, total bacteria were counted on
0, 7, 14 and 28 day. l}—l: control, @—@: bacteriocin mixture.
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Fig. 6. Changes of volatile base nitrogen(VBN) content
during storage of frank sausage. [l : Control,
mixture.
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Fig. 7. Changes of volatile base nitrogen(VBN) content
during storage of Mozzallela cheese. l] : Control, [] :
Bacteriocin mixture.
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Fig. 8. Changes of volatile base nitrogen(VBN) content
during storage of pork loin. ll : Control, [] : Bacteriocin
mixture.
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