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Review on the Application of Siderophores in Environmental
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Abstract: Although it is the fourth most abundant element in the Earth’s crust, the bioavailability
of iron is limited due to the formation of insoluble Fe ([ ) (hydro) oxides under aerobic
conditions. Microorganisms like bacteria, fungi and some plants have evolved mechanisms for
iron acquisition, one of which is to secrete low molecular weight organic compound called
siderophores. Recently, the application of siderophores in iron migration and transformation has
aroused tremendous interest due to their ubiquitous presence in the surface environment. The
types of siderophores and their detection methods, as well as their applications in the fields of

mineral dissolution, pollution remediation, plant growth-promotion and biological control were
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systematically summarized. The results show that bacteria, fungi, cyanobacteria and plants can
produce different types of siderophores, which take up and compete for iron from the environment
through chelation. On the basis of the specific functional groups, siderophores can be
qualitatively and quantitatively detected by biological and chemical methods. Siderophores can
accelerate the dissolution of clay minerals and iron oxide/hydroxide minerals, and promote the
biogeochemical cycle of different phases of iron in the surface environment. Siderophores can
chelate a variety of heavy metal ions and promote the degradation of organic pollutants, which has
great significance in the remediation of soil contaminated by heavy metal and organic matter,
maintaining the good ecological function and agricultural production capacity of soil. Siderophores
can also capture the nutrients required by plants and inhibit the growth of plant pathogens, play
beneficial role in plant protection and growth, and effectively carry out biological control. In
addition, prospects for future research trends on siderophores were included, with the aim to
promote their developments in the fields of geology and environment.

Key words: bioavailable iron; siderophore; pollution remediation; biological control; mineral

dissolution; plant growth-promotion; heavy metal; organic pollutant
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Table 1 Basic Informations on Siderophores Classification
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Fig. 1 Roles of Siderophores in Supergene Environment
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Table 2 Siderophores Accelerating the Dissolution of Iron Silicate Minerals and Iron Oxide/Hydroxide Minerals
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