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Abstract

Lactobacillus plantarum KLAB21 isolated from Kimchi has been reported to produce antimutagenic
subtance(s) in the culture medium. In this study, antimutagenic effects of the strain KLAB21 were
investigated to under various culture conditions maximize the production of antimutagenic substance(s)
against N-methyl-N'-nitro-N-nitrosoguanidineMNNG) on Salmonella  typhimurium TA100 and 4-
nitroquinoline-1-oxide(NQO) on §. typhimurium TA98. Glucose(2%) as a carbon source and yeast extract(1%)
as a nitrogen source resulted in the highest production of the antimutagenic substance(s) against both
mutagens in the culture supernatant of L. plantarum KLAB21. The most effective concentrations of
bactopeptone as a nitrogen source were 1% against MNNG and 1.5% against NQO. Optimal pH of the
medium, culture temperature, and shaking speed for the antimutagenic substance(s) production were pH 7.0,
37°C and 150 rpm, respectively. Under the optimal condition, the antimutagenic effects of L. plantarum
KLAB21! culture supernatant were 98.4% against MNNG on S. typhimurium TA100 and 57.3% against NQO
on S. typhimurium TA98.
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Table 1. Antimutagenic effects of L. plantarum KLAB21
against  N-methyl-N'-nitro-N-nitrosoguanidine(MNNG)
and 4-nitroquinoline-1-oxide(NQQO) based on its carbon
sources

S. typhimurium

TA100
Carbon sources — T
(%) Revertant Inhibition Revertant Inhibition

number ratio number ratio
(CFU)  (%)"  (CFU) (%)

S. typhimurium TA98

Glucose 152% 98.7 94 59.0
Fructose 241 91.1 123 427
Galactose 650 56.0 112 48.9
Sucrose 243 90.9 137 348
Lactose 213 93.5 127 40.5
Positive control 1303 199

Negative control 137 21

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-asnmonium citrite 0.2%, K2HPO4
0.2%, MgSO, - TH,O 0.02%, MnSO, - 4H,0 0.005%).
Antimutagenic effects of the bacterial culture supernatant
(100 ulfplate) were determined using S. typhimurium
TA100 and TA98 and are expressed as inhibition ratio(%)
of His* reversion. For the reversion of His mutation of §.
typhimurium, MNNG(5 ug/plate) was used for S
typhimurium TA100 and NQO(0.25 pg/plate) was used for
S. rtyphimurium TA98. Positive and negative controls
represent the revertant number(CFU) per plate with or
without mutagen, respectively.

"Significantly different from the control at the P<0.05 level
“The means represent the average of at least three trials that
were performed in triplicate.
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Fig. 1. Effects of glucose concentration as a carbon source
on the antimutagenic effects of L. plantarum KLAB21
against MNNG and NQO.
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Table 2. Antimutagenic effects of L. plantarum KLAB21
against  N-methyl-N'-nitro-N-nitrosoguanidine(MNNG)
and 4-nitroquinoline-1-oxide(NQO) based on its nitrogen
sources

S. typhimurium S. typhimurium
TA100 TA98

Nitrogen — PR
sources(1%) Revertant Inhlb?non Revertant Inhxb}tlon

number ratio number ratio

(CFU) (%)" (CFU) (%)

Yeast extract 318% 772 119 50.8

Bactopeptone 372 722 138 41.1

Polypeptone 541 56.3 167 26.4

Beef extract 383 71.1 151 345

Tryptone 583 523 168 259
Positive control 1139 219
Negative control 76 22

The bacteria were cultured in a liquid medium containing
1% various nitrogen sources instead of 1% bactopeptone,
1% meat extract and ().5% yeast extract in MRS broth
shown in Table 1.

"Significantly different from the control at the P<0.05 level
“The means represent the average of at least three trials
that were performed in triplicate
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Fig. 2. Effects of yeast extract (A) or bacto-peptone (B) concentration as a nitrogrn source on the antimutagenic effects

of L. plantarum KLAB21 against MNNG and NQO.

Bacteria were cultured in a liquid medium containing various concentrations of yeast extract or bacto-peptone instead of 1%
bacto-peptone, 1% meat extract and 0.5% yeast extract in MRS broth. @-@: MNNG on S. ryphimurium TA100, lI-l: NQO on

S. typhimurium TA98
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Fig. 3. Effects of initial pH of the culture medium on the
antimutagenic effects of L. plantarum KLAB21 against
MNNG and NQO.
©-®: MNNG on S. ryphimurium TA100, l-l: NQO on §.
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Fig. 4. Effects of culture temperature on the
antimutagenic effects of L. plantarum KLAB21 against
MNNG and NQO.

©®-®: MNNG on S. typhimurium TA100, B-B: NQO on S.
typhimurium TA98
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Fig. 5. Effects of shaking speed on the antimutagenic
effects of L. plantarum KLAB21 against MNNG and

NQO.
©-®: MNNG on S. ryphimurium TA100, B-l: NQO on S.
typhimurium TA98
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Fig. 6. Effects of culture time on the antimutagenic effects
of L. plantarum KLLAB21 against MNNG and NQO.
@-@®: MNNG on S. typhimurium TA100, l-W: NQO on S.
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