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Enzymes are efficient and sophisticated biocatalysts. 
However, native enzymes have several drawbacks 

such as high cost, low operational stability, difficulties in 
purification, recovery, and storage, and so on. To overcome 
these limitations several approaches (genetic engineering, 
chemical modification and synthetic enzyme mimics 
(artificial enzymes)) have been established. In recent 
decades, many researchers have made highly intensive 
efforts to mimic the structural and functional properties of 
natural enzymes. Enzyme mimics have some advantages, 
such as having adjustable structures and catalytic activities, 
excellent tolerance to experimental conditions, low cost, 
as well as having catalytic activities similar to natural 
counterparts. As biomimetic catalyst, nanomaterials have 
been received much attention. Up to now, several metarials 
(carbon-, metal-, metal-oxide based nanoparticle besides 
metal complexes) have been reported. However, enzyme 
mimetic nanomaterials have some serious disadvantages, 
such as the relatively low catalytic activity, specificity 
and selectivity. For this reason, in recent years, organic-
inorganic hybrid materials have attracted much attention 
and are being studied intensively. Hybrid materials can be 
defined as synergistic combination of organic and inorganic 
components in one material with new and improved 
properties. In 2012, Zare et al. reported production of 
flower-like hybrid nano structures with reaction of some 
enzymes (organic component) and Cu2+ ions (inorganic 
component). Using the same principle and facile method, 

many researchers synthesized different enzyme-inorganic 
hybrid nanoflowers (hNFs) using various metal ions and 
various enzymes.

In this study, for the first time, using crude egg white 
as the organic component and copper (II) ions as the 
inorganic component we synthesized flower-like organic–
inorganic hybrid materials (egg white-inorganic hybrid 
nanoflowers (EW-hNFs)) having enzyme like activity. As 
known, egg white contains several functionally important 
main and minor proteins with different percentages and 
the protein molecules can form complexes with the some 
transitions metal ions (especially Cu2+) because of their 
strong affinity. Interaction between the proteins and metal 
ions allows the formation of hybrid structures with flower-
like shapes under certain conditions. The synthesized 
EW-hNFs were characterized using SEM, EDX, XRD and 
FTIR analysis. Following characterization the biomimetic 
Polyphenoloxidase/Peroxidase activities of synthesized EW-
hNFs were determined by using various substrates. The most 
noteworthy aspect of our study is that synthesized EW-hNFs 
which consist of only egg white proteins, showed phenol 
oxidase activity. The effect of pH and temperature, pH and 
thermal stabilities, and kinetic parameters of polyphenol 
oxidase like activity of EW-hNFs were studied. Furthermore, 
potential use of the EW-hNFs in the discoloration of the 
some synthetic dyes was also evaluated.
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