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SUMMARY

The study was carried out between November 21, 2023, and September
26, 2024, in the Biotoxicology and Biotechnology Laboratory of the
Department of Food Science, College of Agriculture and Forestry, University
of Mosul. By identifying the stressors that promote the development of
antibacterial agents in raw cultures of Lactobacillus plantarum, the study
sought to ascertain the ideal conditions for the creation of microbial
antagonists, including temperature, pH, salt concentration, nisin, kojic acid,
and ampicillin.

To ascertain the proportion of genetic identity, L. plantarum bacteria
underwent molecular diagnostics. The Geneaid diagnostic kit was used to
1solate the DNA, and agarose gel electrophoresis was used to verify its purity.
The polymerase chain reaction (PCR) method was used to amplify the 16S
rRNA area, and the Sequitrace program was used to identify and evaluate the
nitrogenous base sequence of the 16S rRNA region. The sequence was
registered in the GenBank database with the number TZYM1 and the findings
demonstrated a 99.86% similarity with strains of the genus L. plantarum.

The study's findings demonstrated that 48 hours was the ideal incubation
time for L. plantarum, which is the ideal duration for antibiotic production. At
37°C, the percentage of inhibition against the E. coli bacteria was 55.555%.
At the same temperature, however, the percentage of inhibition increased to
38.461% after a 24-hour incubation period. Nevertheless, the L. plantarum
did not proliferate and no antimicrobials were generated at 8°C.

The optimum pH for the production of anti-£. coli from L. plantarum was
pH 5.5, with a 51.019% inhibition rate against E. coli.

The optimum concentration of table salt for the production of the
antibiotic from L. plantarum was 2%, with a 48.933% inhibition rate against
E. coli, while the lowest production rate was at 5.5%, with a 31.424%

inhibition rate.
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The test of adding kojic acid at different concentrations to produce the
antibiotic from L. plantarum gave different effects. The most effective
concentration for producing antibiotics against E. coli was at concentrations
of 2 and 4 mg/ml, respectively, and the inhibition percentage was 54.715%.
The least effective concentration for producing antibiotics against £. coli was
at concentrations of 1, 0.5, 0.25, and 0.125 mg/ml, and the inhibition
percentage was 51.998% for all concentrations compared to the control
sample.

The results showed an increase in the production of antibacterial agents
against E. coli with decreasing concentrations of added Nisin. The highest
production was at a concentration of 0.1, and the inhibition percentage was
46.666%. The lowest production rate of the antibacterial agent was at a
concentration of 0.5, and the inhibition percentage was 27.272%.

The effect of ampicillin on the production of antibiotics by L. plantarum
at a concentration of 0.25 mg/1 ml against E. coli was tested. It was found that
at this concentration, L. plantarum was able to grow but was unable to
produce antibiotics against E. coli.

The effect of heat shock played a role in determining the production of
the antibiotic from L. plantarum against, as the highest percentage of
antibiotic production was in the logarithmic growth phase when treated at a
temperature of 60°C for 150 seconds, as the percentage of inhibition reached
51.998%, and the lowest percentage of antibiotic production was at a
temperature of 72°C, with a percentage of inhibition of 50%. As for the
stationary phase, the highest percentage of antibiotic production was at a
temperature of 65%, with a percentage of inhibition of 52.941%, and the
lowest percentage of antibiotic production was at a temperature of 60°C, with
a percentage of inhibition of 44.184%.

The effect of cold shock at -17°C and at different time periods revealed

the production of antibodies from L. plantarum against E. coli. The highest
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production of the antibiotic was in the logarithmic growth phase at -17°C over
24 hours, with a 44.184% inhibition percentage. The lowest production of the
antibiotic was at -17°C over a specific time period of 0.5 hours and 1 hour,
respectively, with a 38.461% inhibition percentage. In the stationary phase,
the highest production of the antibiotic was at -17°C over 24 hours, with a
45.452% inhibition percentage. The lowest production of the antibiotic was at
-17°C over 1 hour, with a 39.998% inhibition percentage.

The results showed the effect of continuous shaking at different speeds of
50, 100, 150 and 200 rpm on the production of antibiotics from L. plantarum
against E. coli. The optimum shaking speed for producing the antibiotic was
50 rpm, with the inhibition percentage reaching 52.941%. The lowest rate of
producing the antibiotic was at 150 rpm, with the inhibition percentage
reaching 45.452%.

When using intermittent shaking for two hours each day, the optimum
rate of production of the antigen was at a speed of 50 rpm, and the inhibition
percentage reached 56.362%. When using intermittent shaking for four hours
each day, the optimum rate of production of the antigen was at a speed of 50
rpm, and the inhibition percentage reached 56.362%.

The results of the effect of development in different liquid, solid and
semi-solid media on the production of the antibiotic from L. plantarum
against E. coli showed that the optimal medium for producing the antibiotic
was the liquid medium, as the inhibition percentage reached 42.857%.

The results of the effect of E. coli cultures on the production of the
antibiotic from L. plantarum at ratios of 1:1, 1:2, 1:3 and 1:4 played a role in
identifying the optimal ratio in the production of the antibiotic, as the highest
production rate of the antibiotic was at a ratio of 1:4 and the percentage of
inhibition reached 56.362%, and the lowest production rate of the antibiotic
was at a ratio of 1:1 and 1:2 respectively, as the percentage of inhibition

reached 53.845%.
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