[ Downloaded from jmums.mazums.ac.ir on 2025-07-15]

~

ORIGINAL ARTICLE

Investigation of Immobilized Laccase Enzyme on Nanoporous
Silica Application for Removal of 2,4-Dinitrophenol from
Aqueous Solution

Ahmad Jonidi Jafari?,
Roshanak Rezaei Kalantaryl,

Emad Dehghanifard2'3,

Amir Hossein Mahvi?,
Mohammd Ali Faramarzi®,
Ebrahim Mohammadi Kalhori2®

1 professor, Department of Environmental Health Engineering, School of Public Health, Iran University of Medical Sciences,
Tehran, Iran
2 Research Center for Health, Safety and Environment, Alborz University of Medical Sciences, Karaj, Iran
3 Assistant Professor, Department of Environmental Health Engineering, School of Public Health, Alborz University of Medical
Sciences, Karaj, Iran
4 Assistant Professor, Department of Environmental Health Engineering, School of Public Health, Tehran University of Medical
Sciences, Tehran, Iran
5 Associate Professor, Department of Pharmaceutical Biotechnology, School of Pharmacy, Tehran University of Medical Sciences,
Tehran, Iran
6 Instructor, Department of Environmental Health Engineering, Alborz University of Medical Sciences, Karaj, Iran

(Received May 16, 2016 ; Accepted August 21, 2016)

Abstract

Background and purpose: 2, 4-dinitrophenol (2,4-DNP) is categorized as one of the priority
pollutants that is used in pharmaceutical and chemical industries, pesticides, etc. In this study we aimed at
investigating the biodegradation of 2,4-DNP by immobilized laccase on nano-porous silica beads.

Materials and methods: An experimental study was conducted in which the enzyme was
chemically cross-linked on the nano-porous silica beads. Temperature (40-60 °C), contact time (2-12 h),
mediator concentration (1-3 mM), pH (4-6) and initial pollutant concentration (10-30 ppm) were considered.
The high performance liquid chromatography was applied to measure the degradation of the pollutant.

Results: The maximum removal of 2,4-DNP (91%) was achieved at T=50°C, 2,4-DNP
concentration of 10 ppm, mediator concentration of 1 mM, pH=5 and 12h contact time. ANOVA analysis
showed that contact time and pH had the most and lowest effect on the process efficiency, respectively.

Conclusion: 2,4-DNP was effectively degraded by laccase. The reusability and resistibility of
the enzyme improved through immobilization. The immobilized laccase on nano-porous silica beads

could be applied to remove a wide range of phenolic pollutants.
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