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Fig. 1- P. polymyxa activated on the basic culture medium.
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Fig. 2- Growth curve of P. polymyxa bacteria in basic culture medium.
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Table 1. Plackett—burman matrix to evaluate cell mass production

TES Time  Glucose  Inocolum  Urea Arr;zwl?;[;um Mollases  Rotation Wet Bic?r;);ss
No. (pL/L) (h) (%) (%) (g/L) (/L) (Bx) (rpm) Biomass (g/L)
J H G F E D c B A (g/L)a
1 1000 120 12 1 3 3 5 200 5 5.15 1.18
2 1000 120 2 10 15 15 5 200 5 6.13 1.19
3 100 72 2 1 15 15 5 100 5 5.56 1.42
4 1000 72 12 10 15 3 5 100 7 7.90 1.89
5 1000 120 2 10 3 15 25 100 7 17.78 4.35
6 100 72 12 10 3 15 25 200 5 14.03 3.68
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7 1000 72 12 1 15
8 100 72 2 10 3
9 10000 72 2 1 3
10 100 120 12 1 3
11 100 120 2 1 15
12 100 120 12 10 15

15 25 200 7 10.44
3 5 200 7 6.08
3 25 100 5 12.08
15 5 100 7 7.12
3 25 200 7 11.45
3 25 100 5 12.46

2.59
1.50
3.08
1.73
2.75
3.19
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Table 2. Variance analysis of variables influencing the growth of P. polymyxa based on the plackett—
burman designs

Source Sum of Mean Mean F value P value
Squares Square Square
Model 84.19 9 8.42 0.716 0.0435 Significant
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(D)
Urea (E) 9.39 1 9.39 0.0798 0.0535
Inocolum (F) 2.88 1 2.88 0.0244 0.0307
Glucose (G) 9.68 1 9.68 0.0823 0.0530
Time (H) 6.21 1 6.24 0.0531 0.0409
TES (J) 2.72 1 2.72 0.0231 0.714
Residue 11.76 1 11.76
Coefficient 0.887
Coefficient Variation 14.52
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Fig. 3. The normal distribution curve of Burman's plackett plot related to the screening of independent
variables influencing P. polymyxa biomass (Normal plot and Pareto chart).
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Paenibacillus polymyxa is one of the microorganisms that has
the ability to produce extracellular exopolysaccharides and
antibiotics. Several factors, including culture medium content,
carbon and nitrogen sources, pH, temperature, air velocity, and
culture conditions, have an effect on the growth and production
of higher cell mass, as well as the production of microbial
metabolites. The purpose of this study was to investigate the
growth rate of P. polymyxa in a culture medium containing
molasses and to screen five components of the culture medium
along with four factors of the fermentation conditions using the
Plackett -Burman method to maximize cell mass production.
The results showed that among the investigated variables,
molasses brix, time, percentage of inoculation, amount of
ammonium sulfate, stirring speed, and the amount of glucose
and urea, as a first-order equatino, had a significant positive
effect on bacterial growth and biomass production. Molasses
brix medium was found to be more effective than other
variables; however, pH and the amount of low-use elements had
a negative effect on cell growth. The findings of this study
indicated that molasses-based culture medium can be used as a
cost-effective and suitable option for the growth of P. polymyxa.
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