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INTRODUCTION MATERIALS AND METHODS

“* Enzymes are biological catalysts that are very effective in
removing organic pollutants from water.

** Horseradish peroxidase 1s an enzyme commonly used 1n
wastewater treatment due to its ability to oxidize a wide
range of organic pollutants. |

** Most commonly, enzymes are applied immobilized on some
solid supports, such as magnetic nanoparticles. Magnetic

nanoparticles are a promising solid support due to their
unique properties, such as large surface area, magnetic
response, and easy recovery.

* The performance of magnetite particles as enzyme carriers
could be significantly improved if their synthesis is carried
out 1n the presence of plant extracts.

Preparation of biofunctionalized
magnetite particles (MPs):

Magnetite particles were synthesized
from Fe(ll) and Fe(ll) sulfate salts in the
presence of tangerine peel extract by a
co-precipitation method In alkaline
conditions at 80°C.

Preparation of the plant extract: The plant
extraction was carried out by maceration at
room temperature (25°C) using natural deep
eutectic solvent (fructose and glycerol in a
ratio of 1:4) for 10 min.

®

L/

Characterization

Characterization of of extracts %n?yme aCtiVity
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Parameter extract
TPC (mg CAE/mg) 0.009 Biocatalyst activity at different pH
RBIOTE T B ot A T W T Y TFC (mg ER/mg) 0.002 £,
OGRS e T R e B e IDPPH (mg/e) 0.96 ;
SEM 1mages of a) magnetite carrier and b) ECs, (mg/g) 2:235 ;
biocatalyst The chemical characterization of

the obtained extract revealed . | | | |
medium content of total phenols The synthesized biofunctionalized magnetite

and total flavonoids. and showed particles were used as a solid support for the
high anti-radical [,)PPH ability immobilization of  peroxidase through

(IC;, value was 0.96 mg/g). glutaralde.hyde.. - |
The Reducing Power test showed The obtained immobilized peroxidase showed

Biocatalyst| 59.7 |25.6| 84 | 3.7 |1.44| 0.9 | 0.12 |0.11| 0.07 | |moderate activity, with an EC,,|  relatively high enzymatic activity (8.5 U/g), with
the highest activity measured at pH 6 and 50°C.

Elemental composition of magnetite carrier and biocatalyst

Elemental composition (wt.%)

MP carrier | 58.3 132.0| 8.75 / 055 / 0.12 10.33 1 0.07

value of 2.255 mg/g.
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Magnetite/geopolymer Composites in Phenol-containing Wastewater *» Produced biomagnetite has good properties to be used as a carrier for
peroxidase immobilization.

Treatment: Toward Zero-waste Technology - BioCompWaterClean. | N | | o
“* The immobilized enzyme retains more than 73% of its activity at

| f"_'""’“ Btz temperatures of 25-50°C and pH values of 6-8.
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