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by Lactic Acid Bacteria Having High Antibacterial Activity
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Abstract

The purpose of this study is to establish a rapid preparation method of Dongchimi-juice having favor-
able flavor and high antibacterial activity against undesirable bacteria in Naengmyon-broth by using
high antibacterial strains of lactic acid bacteria, Lactobacillus homohiochii B21 and Leuconostoc mesenteroid-
es subsp. mesenteroides C16, as Dongchimi starter. When the two strains of lactic acid bacteria were used
as starter, mixed culture was better than single culture in acid production and antibacterial activity.
When starter was not inoculated in Dongchimi fermentation, the numbers of Gram negatives and colifor-
ms were remarkably increased in early phase, and antibacterial activity could scarcely be detected. But
when starter was inoculated, the numbers of Gram negatives and coliforms were sharply decreased from
early phase, and antibacterial activity was high. When Dongchimi was made with heat sterilized mat-
erials and starter, there were no Gram negatives and coliforms, and antibacterial activity was high. The
antibacterial activity of starter inoculated Dongchimi was maximum in 2 days of fermentation at 207C,
and was scarcely detected in six days. In consideration of coliform counts, antibacterial activity and the
flavor of Dongchimi, the preparation method in which all materials were heat treated at 80°C for 15 min-
utes, and inoculated with mixed starter of the two strains, and fermented for 2 days at 20°C, was thoug-
ht to be good.
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Fig. 1. Schemic diagram for preparation of Dongchimi A, B, C and D.
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Table 1. Changes in pH and total acid of the cultures of lactic acid bacteria during cultivation in veg-

etable juice for 3days at 20C

pH Total acid?
Cultures”
lday 2days 3days lday 2days 3days
Mono culture of B21 3.81 3.55 3.53 0.14 0.23 0.25
Mono culture of C16 3.74 3.60 3.53 0.16 0.20 0.23
Mizxed culture of B21+C16 3.76 3.48 3.43 0.15 0.26 0.28

1) B21: Lac. homohiochii B21, C16: Leu. mesenteroides subsp. mesenteroides C16. 2) Lactic acid %.
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Table 2. Changes in antibacterial activity of the cultures of lactic acid bacteria during cultivation in
vegetable juice for 3days at 20°C, against Listeria monocytogenes, Staphylococcus aureus, Salmonella

typhimurium and Escherichia coli 0157:H7

Antibacterial activity? against

Cultivation

Cultures? . Listeria Staphylococcus Salmonella Escheria
time(day)
monocytogenes aureus typhimurium coli 0157
Mono culture of B21 1 10.0 5.0 2.0 2.0
2 11.0 5.2 2.0 2.0
3 10.0 5.0 2.0 2.0
Mono culture of C16 1 11.0 5.2 2.0 1.0
2 11.0 4.0 2.0 1.0
3 8.0 3.0 2.0 1.0
Mixed culture of 1 11.5 6.0 3.0 2.0
B21+C16 2 12.0 6.5 4.0 2.0
3 11.0 5.5 3.0 2.0

1) B21: Lac. homohiochii B21, C16: Leu. mesenteroides subsp., mesenteroides C16, 2) Antibacterial activity was measured

by agar diffusion technique®
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Fig. 2. Changes in the numbers of lactic acid bacteria, gram negatives and coliforms during fermen-
tation of Dongchimi(A,B,C,D) made by different methods. O-O : A(No heat treated, without starter), [
-[]:B(No heat treated, with starter), &-A :C(Heat treated at 80°C for 15min., with starter), v-v : D

(Heat treated at 100°C for 15min., with starter),
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Fig. 3. Changes in pH, total acid and antibacterial activity during fermentation of Dongchimi(A,B,C,
D) made by different methods. O-O : A(No heat treated, without starter), [J-(J : B(No heat treated, with
starter), &-A 1 C(Heat treated at 80°C for 15min., with starter), v-v : D(Heat treated at 100°C for 15min.,
with starter). Antibacterial activity was measured by agar diffusion technique® against Staphylococcus aur-
eus, and denoted as width (mm) of inhibitory zone occurred around paper disc.

Table 3. Physicochemical and organoleptic properties of Dongchimi-juices and Naengmyon-broths
made by different methods

pH TA(%)? Odor® Taste®

Dongchimi-juice A 3.60 0.30 5.2° 5.8
Dongchimi-juice B 3.56 0.25 5.3° 6.0°
Dongchimi-juice C  3.55 0.23 6.4° 6.2
Dongchimi-juice D 3.60 0.22 3.8 4.0°

pH TA(%)? Odor¥ Taste?

Naengmyon-brotha 4.20 0.18 5.7 59
Naengmyon-broth b 4.25 0.15 6.2 6.2¢
Naengmyon-brothc¢ 4.23 0.14 6.0° 6.1°
Naengmyon-broth d 4.20 0.13 5.8 6.07

1) Dongchimi-juice A: No heat treated, without starter, Dongchimi-juice B: No heat treated, with starter, Dong-
chimi-juice C: Heat treated at 80°C for 15min, with starter, Dongchimi-juice D: Heat treated at 100°C for 15min, with
atarter. 2) Total acid : % lactic acid. 3) Odor and taste were evaluated on the basis of nine point hedonic scale by 15
and means superscribed with same letter in a column are not significantly different at p<0.05. 4)
Naengmyon-broth a,b,c and d were made from Dongchimi-juice A, B, C and D respectively by adding equal amounts of
beef broth.
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