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Development of Fermented Isotonic Beverage with Anticariogenic
Activity using Bacteriocin-Producing Lactic Acid Bacteria
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Abstract

The fermented fruit and vegetable mixed broth was prepared by using bacteriocin-producing lactic acid
bacteria to evaluate the possibility of developing isotonic beverage with anticariogenic activity. Optimum conditions
were also established to produce bacteriocin by a mixed culture system consisting of Lc. lactis and Leu.
mesenteroides in a fruit and vegetable mixture. Production of bacteriocin was not observed when both strains
were simultaneously innoculated, but pH adjustment of the broth fermented by Lew. mesenteroides to near-
neutral pH stimulated the production of bacteriocin by Lc. lactis. The concentration of sodium of the fermented
broth was higher than those of commercial products. Color change of the fermented broth was not observed
during storage. The fermented broth showed strong inhibitory effect against Streptococcus mutans which is
an oral inhabitant with a cariogenic activity. Bacteriocin activity in the fermented broth was retained very
stable for 4 weeks at 4°C. The results indicated that bacteriocin-producing lactic acid bacteria can be used for
the preparation of a Korean style thirst—-quenching beverage containing bacteriocin.
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Fig. 1. Effect of fermentation temperature on production of
bacteriocin by Lc. lactis ATCC 11454 in mixed fruit and

vegetable broth.
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Fig. 2. Total acidity and bacteriocin activity of the mixed
fruit and vegetable broth fermented by a single culture of
Le. lactis (Lc) and a mixed culture of Leu. mesenteroides
and Lc. lactis (LL, simultaneous inoculation) at 20°C (Clear
zone size include well size of 6.5 mm).
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Table 1. Effect of growth media and pH on production of bacteriocin by Lactococcus lactis ATCC 11454

Incubattiﬁz No. of cells (CFU/mL) Inhibition zone size (mm)"
Media (days)
(pH) 0 1 2 3 0 1 2 3
MRS broth (5.5) 97X 107 10% 107 89x 10’ 11210° (65) 23.8 234 23.8
Fermented broth (4.0)” 71 % 10° 26% 10° 11% 107 13 %107 (6.5) 8.6 (6.5) (6.5)
Fermented broth (6.0)” 77X10° 97 x10° 13x10° 96 % 10 {6.5) 20.8 22.8 22.6

YIncluded 65 mm of well size.

Fermented by a mixed culture of Leuconostoc mesenteroides and Lc. lactis ATCC 11454.
¥Fermented by Leuconostoc mesenteroides and then pH adjusted with sodium citrate to pH 6.0.



402 AEA - 0197

Table 2. Sugar content in fermented fruit and vegetable
mixed broth during storage at 4°C

Storage time (days)

Sugar 0 3 7 21

Fructose 0.34" 0.93 0.87 0.74

Glucose 1.68 343 2.89 248

Sucrose 0.45 0.47 047 0.46
Yg/100 mL.
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Table 4. Changes in Hunter's color values of fermented fruit
and vegetable mixed broth during storage at 4°C

Hunter’'s Storage time (days)
value 0 2 7 14 21 28
L 8707 8462 8731 8793 8784 8446
a -098 -043 -07 08 -082 -118
b 773 523 454 655 7.05 4.68

Table 3. Mineral contents of fermented fruit and vegetable mixed broth (LL) prepared by Lc. lactis and of European sports

drinks”
Product Carbohydrate Mineral content (mg/100 mL)
source” Na K Ca Mg P Cl
LL F, S G 71.3 12.4 0.94 0.80 26.3 85.4
Gatorade GS, S 41 11.7 - 7 - 39
Isostar citrus S, MD 55 12 8 45 6 50
Aquarius S 22 2.2 0.8 - 11 24

YData cited from Ford (11).

YF=fructose, S=sucrose, G=glucose, GS=glucose syrup, MD=maltodextrin.



Fig. 3. Antimicrobial effect of fermented broth containing
bacteriocin against Streptococcus mutans during storage at
4°C (The numbers stand for storage periods of 1, 2, 3 and
4 weeks).
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