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Abstract

Biosurfactants are surface-active substances produced by microorganisms that reduce surface and interfacial
tension. In recent years, increasing environmental awareness has attracted much attention towards the use of
biosurfactants compared to their chemical counterparts, which is due to the unique properties of these compounds.
Isolation of new strains with high biosurfactant production capacity has always been important for researchers.
This study aimed to isolate and characterize a new and indigenous thermophilic isolate with high biosurfactant
production capacity from municipal waste and to investigate its physicochemical properties. Among more than
120 colonies isolated from different sources, one isolate with a biosurfactant production rate of more than 12 g/L
was selected and identified by biochemical and molecular morphological methods based on the S 16 rRNA gene.
Initial identification of the biosurfactant was performed by FT-IR. Investigation of the antimicrobial properties of
the purified biosurfactant showed that among the pathogenic bacteria studied in this study, Staphylococcus aureus
and Klebsiella pneumoniae strains were more sensitive to it and it could also maintain its surface activity in a
wide range of pH (3-9), high salt concentrations (up to 18%), and boiling temperatures of autoclaves, freezers,
and refrigerators. The critical micellization concentration of the biosurfactant was 39 mg/L, at which point the
surface tension was 40.5 mN/m.
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| Study on the isolation and characterization of new bacterial strains producing active

substances at the biosurfactant level from municipal waste in Avuj city

EXTENDED ABSTRACT

Introduction: In this research, the isolation and determination of the characteristics of bacteria with high ability
to produce biosurfactant from fresh and rotten urban and agricultural wastes has been done. The physical and
chemical characteristics of the purified product and the determination of its exact chemical structure have also
been examined. Most of the biological surfactants are from oil wells or from oil-contaminated lands; they have
been isolated from the effluents of factories and sewage, and the isolation of bacteria from urban and agricultural
waste has not been done so far.

Materials and Methods: In this research, various sources were used to sample and isolate isolates with the ability
to produce biosurfactant. The leachate of fresh and one-month-old waste was used, the fertilizer obtained from
heated waste and the fresh and one-month-old waste were used. For the initial screening of bacteria capable of
producing biosurfactant, a selective culture medium was used in which sunflower oil was used as the only carbon
source. In the research conducted by Abbasi et al., soybean oil was used as the only carbon source. Was done, oil
displacement test was used for rapid screening of producing bacteria. Isolates whose crude oil displacement test
was positive. The produced biosurfactant was extracted by acid precipitation method and used to measure the
amount of production. Out of more than 120 colonies isolated from different sources, 10 isolates had positive
results in the oil displacement test. Biosurfactant extraction was performed on these ten isolates, and finally one
isolate with a production rate of more than 12 grams per liter was selected. It was used for further investigations.
This amount of production is significant compared to other bacteria that produce biosurfactant.

Discussion and conclusion: The identification of the selected isolate was done by biochemical and molecular
morphological methods. Morphological results and preliminary biochemical tests showed that the isolated bacteria
is gram positive, rod-shaped and aerobic. The results showed that the selected isolate belongs to the genus
Aneurinibacillus and the aerothermophilus species. The 16S rRNA gene sequencing method was used to confirm
the biochemical identification of the selected isolate. The results after comparing with the available NCBI
sequences showed that the isolate belongs to the Aneurinibacillus genus and has more than 100 similarities with
A aerothermophilus 420-9 species. Finally, the said isolate was named Aneurinibacillus aerothermophilus AS.
The kinetics of biosurfactant production showed that the production of biosurfactant started after 24 hours of the
greenhouse period at the rate of 2 grams per liter, and the amount of production increased gradually and reached
8 grams per liter on the sixth day, which is its maximum amount. arrived The results also showed that the
production of biosurfactant is dependent on growth, however, the maximum amount of production is obtained in
the stationary phase of growth, which indicates that the biosurfactant produced is a secondary metabolite, while
the production of biosurfactant for Pseudomonas aeruginosa bacteria MAO1 showed that after 24 hours of the
greenhouse period, it started at the rate of 0.5 grams per liter and gradually the amount of production increased
continuously and on the fourth day It reached five grams per liter, which can be related to the maximum cell
growth on the fourth day. Then, with the gradual decrease in growth on the fifth day of the greenhouse period, a
significant increase in the amount of biosurfactant production was observed, about eight grams per liter) after 10
days of the greenhouse period, the production reached its maximum value, i.e. 12 grams per liter, in a relatively
stable manner. And this amount of production continues until the end of the greenhouse period, i.e. the 20th day.
By comparing them, the result is that the length of the production period for the maximum production of biological
surfactant in the ASO1 strain is less, which is more economical, on the other hand, the maximum production in
the MAO1 strain is higher. In most of the biological surfactants extracted from bacteria, the ability to tolerate
temperature, pH and ionic strength has been examined, because it is one of the most important characteristics of
biological surfactants and one of the reasons for their superiority over industrial surfactants, for example, the
biological surfactant obtained from Bacillus Lakiniformis JF tolerates temperature up to 50 degrees Celsius, pH
in the range of 4.5-9, sodium ion concentration up to 50% and calcium up to 25%, and the resulting lipopeptide
from Bacillus subtilis in the temperature range of up to 18 degrees and in the autoclave temperature of 121 degrees
for 20 minutes and the pH range between 5-11 and 20% concentration of sodium chloride, the results of
investigating the stability of the pure biosurfactant obtained from the isolated strain In this research, it was shown
that this material can have its surface activity in a wide range of pH (3-9), high salt concentrations (up to 18%),
as well as boiling temperatures of autoclaves, freezers and refrigerators. while in the research conducted by Abbasi
et al., the tolerance threshold was in the range of pH (4-10) and salt concentrations (up to 15%). These results
promise the ability to use it in harsh industrial conditions such as high temperature sterilization of products in the
food industry. Conclusion: In general, the biosurfactant obtained from the aerothermophilus AS01 isolate was less
effective in emulsifying vegetable oils compared to hydrocarbons. The resulting biosurfactant could only emulsify
coconut and corn oils by more than 50%. While it had good emulsifying activity against xylene, hexadecagon and
toluene, so that the emulsifying index for these materials was between 55.8 and 100%, which can be used for
bioremediation applications. These results are at the same level as the research conducted by Abbasi et al. The
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Antioxidant effects of nanochitosan-coated probiotic mixture in brain tissue of rats
exposed to Aluminum chloride

CMC value of biosurfactant was very low and 39 times mg/liter. At this point, a surface tension of 40.5
millinewtons/m was obtained, which shows that this material has a high surfactant property, in the sense that a
smaller amount of the material is needed to reduce the surface tension in certain applications, and compared to

the research the results are at a good level.
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