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Screening of lactic acid bacteria isolates consuming mercury and cadmium and
investigating the removal of these metals from aqueous solutions by selected strains in

inactive form under the influence of ultrasound and thermal pretreatments

Abstract

Heavy metal contamination in the food chain is a critical global concern due to the high toxicity and bio accumulative
nature of these pollutants. Industrial activities such as construction, transportation, pesticide use, and mining have
significantly increased the release of metals like cadmium and mercury into the environment, posing severe health
risks including kidney disorders, cancer, and neurological damage. Biotechnological approaches, particularly the
application of probiotic microorganisms, have emerged as eco-friendly and cost-effective strategies for heavy metal
removal. In this study, the ability of ten *Enterococcus* species, as lactic acid bacteria, to remove cadmium and
mercury from aqueous solutions was evaluated in both active and inactive forms (treated by ultrasound or autoclave).
All strains in the active form reduced both metals effectively. In the inactive form, mercury removal was higher with
ultrasound than with autoclaving; the highest mercury reduction was observed in E. thailandicus (96.24%) for
ultrasound and E. faecium (94.32 %) for autoclaving. The highest cadmium removal in the ultrasound-inactivated form
was recorded for E. thermophilus (53.04 %), while E. faecium showed the highest removal in the autoclave-inactivated
form (52.21 %). These results demonstrate the considerable potential of Enterococcus species, in both active and
inactive states, as promising bio sorbents for the remediation of heavy metal-contaminated environments.
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