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Conclusions. The study demonstrated the ability of phosphate-solubilizing Penicillium 
strains to produce hydroxamate-type siderophores and revealed significant correlations bet-
ween siderophore production and phosphate-solubilizing activity. A pronounced strain-
specific pattern of siderophore production was also observed. The experimental strains were 
indicated as promising for further studies related to phosphate solubilization and siderophore 
production and for potential application in agriculture. 
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Abstract. The ability of Ochrobactrum rhizosphaerae IMV B-7956 bacteria to produce auxin-like 
compounds and siderophores at various NaCl concentrations was investigated. The bacteria, isolated 
from filtrates of the Lviv municipal solid waste landfill, were cultured in LB liquid medium containing 
NaCl concentrations of 0.5, 2.5, 4.5, and 6.5 % for 5 days. On days 3, 4, and 5 biomass accumulation 
and the content of auxin-like compounds and siderophores in the culture medium were determined. 
Auxin-like compounds and siderophores were determined using a spectrophotometric method, while 
biomass was determined by weighing. It was found that the NaCl concentration affected both bacterial 
growth and the production of the studied metabolites; the highest biomass accumulation was observed 
at 4.5 % NaCl, whereas the addition of 6.5 % NaCl significantly inhibited culture growth. The highest 
production of siderophores was recorded at 4.5 % NaCl on days 4 and 5 of cultivation, whereas the 
highest levels of auxin-like compounds were predominantly observed at lower NaCl concentrations. 
The results obtained confirm the promise of further study of the biotechnological potential of 
O. rhizosphaerae IMV B-7956 bacteria. 
Keywords: plant growth-promoting bacteria, phytohormones, siderophores, halotolerance. 

Introduction. Auxins, particularly indole-3-acetic acid (IAA), play a key role in plant 
growth and development by the regulation of cell division, elongation, and root system 
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formation. Auxins are synthesized not only by plants but also by bacteria and are used in 
interactions with the plant or in the regulation of their own physiological processes (Etesami, 
2024; Duca et al., 2020). The bacterial production of auxin-like compounds promotes plant 
growth, in particular by modifying the architecture of the root system and increasing nutrient 
absorption (Etesami, 2024; Poria et al., 2022). Siderophores are low-molecular-weight 
compounds with a high affinity for Fe³⁺, synthesized primarily under conditions of available 
iron deficiency (Kramer, 2020). They facilitate the mobilization and absorption of iron by 
bacteria and may also enhance its availability to plants and inhibit the growth of phyto-
pathogens (Cai et al., 2026). The synthesis of auxins and siderophores is an important compo-
nent of bacteria’s ability to stimulate plant growth. Bacteria of the genus Ochrobactrum are 
capable of synthesizing IAA and siderophores and stimulating plant growth (Yu et al., 2017). 
Study of the production of these metabolites by strains isolated from extreme environments 
contributes to the study of their adaptation mechanisms and the search for microorganisms 
with promising biotechnological properties. 

The aim of this study was to evaluate the ability of O. rhizosphaerae IMV B-7956 
bacteria, isolated from the leachate of the Lviv municipal solid waste landfill, to synthesize 
auxin-like compounds and siderophores under the influence of different concentrations of 
NaCl. 

Methods. In this study O. rhizosphaerae IMV B-7956 bacteria were used. Bacteria 
were isolated at the Department of Microbiology of Ivan Franko National University of Lviv. 
The bacteria were cultured in Luria-Bertani (LB) liquid medium with a baseline concentra-
tion of NaCl 0.5 %, which was used as a control. The ability of bacteria to synthesize auxin-
like compounds and siderophores was studied under the influence of concentrations of 2.5 %, 
4.5 %, and 6.5 % NaCl. Bacteria were cultivated for 5 days under constant aeration. On days 
3, 4 and 5 of growth culture liquid was collected and centrifuged (5,000 rpm for 10 min). 
The supernatant was used to determine auxin-like compounds and siderophores, and the 
bacterial cell pellet was used to determine biomass by the weight method. The content of 
auxin-like compounds was determined spectrophotometrically after mixing the supernatant 
with Salkowski’s reagent in a 1:1 ratio and measuring the optical density at wavelength 536 
nm. Siderophore production was determined spectrophotometrically after mixing the super-
natant with Chrome Azurol S (CAS) reagent in a 1:1 ratio and measuring the optical density 
at 630 nm. The obtained values were used to calculate the concentrations of the studied 
metabolites and biomass. The results were processed and calculated using Microsoft Excel. 

Results. NaCl concentration significantly affected the biomass accumulation of O. rhi-
zosphaerae IMV B-7956 and the production of auxin-like compounds and siderophores. The 
highest biomass values were observed at 4.5 % NaCl (2.514, 2.814, and 2.443 mg/mL on 
days 3, 4, and 5, respectively), whereas at 6.5 % NaCl, biomass was the lowest – 0.714, 
0.743, and 0.857 mg/mL on days 3, 4, and 5, respectively. In the control (0.5 % NaCl) biomass 
was 2.043 mg/mL on 3 day and decreased slightly to 1.814 mg/mL on days 4 and 5, whereas 
at 2. 5 % NaCl, a gradual decrease in biomass was observed from 2.514 to 2.086 mg/mL. 

Thus, a moderate increase in salinity to 2.5–4.5 % did not inhibit the growth of the 
strain, and the greatest accumulation of biomass was observed at 4.5 % NaCl, whereas 6.5 % 
NaCl had a pronounced inhibitory effect. 

The production of auxin-like compounds by O. rhizosphaerae IMV B-7956 also 
depended on the duration of cultivation and the NaCl concentration: maximum values on day 
3 were observed at 0.5 % NaCl (5.85 μg/mL), whereas at 6.5 % salt their level was minimal 
(0.04 μg/mL). The highest production of auxin-like compounds was recorded at 0.5 % NaCl: 
2.78 μg/mL on day 4 and 3.30 μg/mL on day 5 of growth. The siderophore content showed 
a different trend: on day 3, the highest value was observed under the influence of 2.5 % NaCl 
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(13.38 a.u.), on  day 4 – at 4.5 % (17.57 a.u.), and on day 5– again at the 4.5 % NaCl (21.16 a.u.). 
Under the influence of 6.5 % NaCl, siderophore production remained the lowest throughout 
the entire study period.  

Conclusions. The obtained results indicate that the bacterium O. rhizosphaerae IMV 
B-7956 is capable of producing auxin-like compounds and siderophores under the influence 
of NaCl. 
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Abstract. This study focused on the implementation and adaptation of new approaches for extracting 
exopolysaccharides (EPS) from the probiotic bacterial strains Bacillus velezensis UCM B-7242 and 
B. velezensis UCM B-7243. The primary objective of this research was to optimize the EPS isolation 
method by eliminating the conventional alcohol precipitation stage to achieve the highest possible 
yield and purity of the exopolysaccharides. In the course of the study, five sequential extraction stages 
were conducted and optimized, resulting in concentrated EPS samples with a significantly reduced 
content of co-extracted impurities. 
Keywords: exopolysaccharides, ethanol-free extraction, probiotic strains, Bacillus velezensis. 

Introduction. Exopolysaccharides produced by probiotic bacteria possess significant 
potential for biomedical applications, serving as an effective natural alternative to synthetic 
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