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Biosurfactants role in enhancing the uptake of micronutrients by plants
Ali Ebadi'*, Mehdi Nourzadeh Haddad?, Hadi Rezaei Rad!
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Abstract

Biosurfactants, surface-active compounds produced by microorganisms, have emerged as sustainable
alternatives to chemical inputs in modern agriculture due to their potential to enhance micronutrient
bioavailability and reduce environmental impact. With their amphiphilic structure, these molecules can improve
the uptake of essential micronutrients such as iron (Fe), zinc (Zn), copper (Cu), and manganese (Mn) through
mechanisms including surface tension reduction, metal chelation, and stimulation of beneficial rhizosphere
microbiota. This review explores the major classes of biosurfactants—such as glycolipids and lipopeptides—
their chemical structures, biological functions, and roles in facilitating plant nutrient acquisition. In addition, the
paper addresses current limitations in the practical use of biosurfactants, including high production costs, limited
environmental stability, and the lack of international regulatory standards. Recent advances in microbial
engineering, nanotechnology, and controlled-release systems suggest a promising future for biosurfactants as
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key components of next-generation biofertilizers and smart agricultural systems. Overall, biosurfactants hold
great potential for improving soil health, nutrient use efficiency, and sustainability in future cropping systems.

Keywords: bioavailability, chelation, plant nutrition, surface active compound, surface tension



