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Fibrillar proteins and their role in the removal of
heavy metal contamination from water sources: A
study of the B-Lactoglobulin-Lactic acid complex
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Abstract

Currently, water pollution caused by heavy metals is an important global phenomenon.
Lead and cadmium are among the most important heavy elements that enter water sources
through various ways such as industrial and agricultural effluents unsanitary burial places
and urban and industrial water materials and cause serious harm to human health. Recently
the use of economic absorbents has received much attention. This research aims to evaluate
the beta-lactoglobulin (BLG)-lactic acid hybrid protein as a membrane filter in removing
heavy metals such as lead and cadmium. Beta-lactoglobulin Protein fibers were prepared
by incubation of the protein in pH 2 and lactic acid. Then the BLG-lactic-acid hybrid was
studied by ultraviolet-visible spectroscopy, Fourier transform infrared (FTIR)
spectroscopy, and scanning electron microscopy (SEM). After performing dialysis, the
absorption capacity of the hybrid was evaluated by atomic absorption spectroscopy (AAS)
using standard solution samples of lead and cadmium heavy metals. The structure of the
fibers was observed by SEM. UV-visible absorption and FTIR spectra showed the
formation of a fiber-lactic acid hybrid. The results of mass spectrometry showed that the
percentage of hybrid efficiency for lead and cadmium metal were 31% and 25%,
respectively. According to the results obtained from this research, the beta-lactoglobulin-
lactic acid hybrid is a suitable substrate for the absorption of lead and cadmium heavy
metals in polluted waters.
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