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Lactobacillus plantarum KLAB21 isolated from kimchi has been shown to produce antimutagenic subtance(s) into

the culture medium using Salmonella typhimurium TA100 and S. typhimurium TA98 (Rhee and Park, Korean J.

Appl. Microbiol. Biotechnol., 1999, in press). In this study, the effects of culture conditions were investigated to

maximize the production of antimutagenic substance(s) against 4-nitro-O-phenylencdiamine(NPD) by the strain

KLAB2I. Glucose(2%) as a carbon source and yeast extract or bactopeptone(1%) as a nitrogen source showed the
highest production of the antimutagenic substance(s). Optimal initial pH of the culture medium, culture temperature
and shaking speed for the antimutagenic substance(s) production were pH 7.0, 37C and 150rpm, respectively. Under

the optimal conditions, the antimutagenic activity of L. plantarum KLAB2! culture supernatant against NPD on
Salmonella typhimurium TA100 and S. typhimurium TA98 were 73.95% and 59.74%, respectively.
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Table 1. Antimutagenic activity of L plantarum
KLAB21 against 4-nitro-O-phenylendia-
mine(NPD) based on its carbon sources.

Carbon  S. typhimurium TA100 S. typhimurium TA98

sources Revertant  Inhibition  Revertant Inhibition
(2%)  number(CFU) ratio(%) number(CFU) ratio(%)

Glucose 9% 70.35 577 53.65

Fructose 153 4513 895 25.02

Galactose 139 51.33 739 39.06

Sucrose 147 47.79 708 4185

Lactose 147 47.49 678 44,55

Positive 255 nn

control

Negative

co%ltrol » 62

The bacteria were cultured at 37°C for 36 hours in a liquid
medium containing 2% various carbon sources instead of 2%
glucose in MRS broth(glucose 2%, bactopeptone 1%, meat
extract 1%, yeast extract 0.5%, tween 80 0.1%, sodium acetate
0.5%, tri-ammonium citrate 0.2%, K;HPOs 0.2%, MgSO, « 7H,0
0.02%, MnSOs - 4H,0 0.02%). Antimutagenic activity of the
bacterial culture supernatant(1004£) was determined by the
method of Maron and Ames(30) using S. typhimurium TA100
and TA98 and is expressed as inhibiion ratio(%) of His+
reversion described in detail previously(29). NPD was used as a
mutagen at a concentration of 15ug/plate for S. typhimurium
TA100 or 2.5ug/plate for S. typhimurium TA98. Positive and
negative controls represent the revertant number(CFU) per plate
with or without mutagen, respectively.
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Fig. 1. Effect of glucose concentration as a carbon
source on the antimutagenic activity of L
plantarum KLAB21 against NPD.

The bacteria were cultured in a liquid
medium containing various concentrations
of glucose instead of 2% in MRS broth.

©—©: 5. nphimurium TA 100, B : S. typhimurium TA98.

Table 2. Antimutagenic activity of L plantarum
KLAB21 against NPD based on its nitro-
gen sources.

Nitrogen _S. typhimurium TA100 S, typhimurium TA98
sources Revertant Inhibition Revertant Inhibition
(1%) number(CFU) ratio(%) number(CFU) ratio(%)
Yeast extract 116 57.48 538 56.14
bactopeptone 125 53.27 524 57.50
Polypeptone 151 41.12 836 30.28
Beef extract 119 56.07 702 41.79
Tryptone 141 45.79 821 3159
Positive control 239 1183
Negative control 25 37

The bacteria were cultured in a liquid medium containing 1%
various nitrogen sources instead of 1% bactopeptone, 1% meat
extract and 0.5% yeast extract in MRS broth.
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Fig. 2. Effect of yeast extract or bactopeptone
concentration as a nitrogen source on the
antimutagenic activity of L plantarum
KLAB21 against NPD. The bacteria were
cultured in a liquid medium containing
various concentrations of yeast extract or
bactopeptone instead of 1% bactopeptone,
1% meat extract and 0.5% yeast extract in

MRS broth.
@—O: 5. nphimurium TA 100, Bl : S. typhimurium TA98.
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Fig. 3. Effect of initial pH of the culture medium
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Fig. 4. Effect of culture temperature on the anti-
mutagenic activity of L plantarum KLAB
21 against NPD.
©-@: 5. fphimurium TA 100, @-: 5. typhimurium TASS.
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Fig. 5. Effect of shaking speed on the antimu-

tagenic activity of L plantarum KLAB21
against NPD.
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Fig. 6. Effect of culture time on the antimutagenic
activity of L plantarum KLAB21 against
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©-®: 5. nphimurium TA 100, MR S. nphimurium TASS.
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