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1. INTRODUCTION       

➢ Enzymes are biocatalysts that have a wide range of 

applications, including biosensors, water treatment, 

therapeutics, etc., due to their properties such as selectivity 

and non-toxicity. 

➢ The widespread use of enzymes in industry is often hampered 

by their low stability over time, shelf life, recovery, and 

reusability. These disadvantages can be overcome by 

immobilizing enzymes on various solid supports, such as 

magnetite particles.

➢  In general, enzymes (peroxidases) immobilized on magnetic 

solid supports have been shown to exhibit greater stability and 

reusability.

➢ than peroxidases immobilized on non-magnetic supports

This study aimed to investigate the suitability of 

biofunctionalized magnetite particles as a solid carrier 

for the horseradish peroxidase (HRP) immobilization.

2. MATERIALS AND METHODS                                                                  

➢ Preparation of biofunctionalized magnetite particles 

(MP): The MP were synthesized by co-precipitation at 80°C

using Fe(II) and Fe(III) salts and aqueous lemon peel 

extracts.

➢  The lemon peel extracts were prepared with water in a 

subcritical condition (temperature 140°C and autogenous 

pressure) for 10 minutes.

➢ Preparation of the biocatalyst (MP-HRP): Commercially 

available HRP was covalently bound to MP via 

glutaraldehyde.

➢ XRD and FTIR methods confirmed that magnetite particles were 

synthetized from Fe sulfate salts and lemon peel water extract by 

co-precipitation method.

➢  Prepared biofunctionalized magnetite particles are suitable carrier 

for HRP immobilization.

➢  The obtained immobilized enzyme showed high enzymatic activity 

(10.5 U/g), with the highest activity measured at pH 6 and a 

temperature of 50-60°C. 

➢ The obtained biocatalyst can be used in various environmental 

processes.
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3. RESULTS AND DISCUSSION

4. CONCLUSIONS       

Characterization of MP and MP-HRP: 

• XRD, SEM/EDS and FTIR.

•  Activity of the biocatalyst at different 

temperatures

• Activity of the biocatalyst at different 

pH values

Enzyme activity of MP-HRP biocatalyst

The biocatalyst retained more than 70% of activity only at pH 6 and 
7. The maximum activity was achieved at a pH of 6.

Immobilized HRP shows high activity at 40°C and 50°C, with the 
temperature of 40°C being considered optimal.

Characterization of biofunctionalized MPs and MP-HRP

According to the XRD analysis, 

biofunctionalized magnetite particles were 

synthesized from Fe sulfate salts in the 

presence of plant extract (Ref. Code 96-900-

2322).

SEM images of a) MP and b) MP-HRP samples

FTIR spectra of MP-HRP

Sample Elemental composition (wt.%) 

Fe O C Ca K N P Na Mg

MP 53.6 36.1 8.46 1.62 0.21 / / / /

MP-HRP 52.3 33.5 6.81 / 0.68 3.93 1.87 0.53

XRD analysis
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