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ABSTRACT 

The present work describes a study on the isolation, purification and a few features of a completely 

unique peroxidase from white Spanish broom, a tree legume very abundant within the northern half 

Spain and Portugal. Optimal conditions are proposed for enzyme extraction, removal of phenolic 

compounds and enzyme purification by consecutive hydrophobic, ion-exchange and size-exclusion 

chromatographies. Peroxidase from white broom was found to possess a relative molecular mass of 

49 kDa. The spectrum of CMP showed a Soret band at 403 nm with a Rz factor of three .3. Substrate 

specificity and therefore the effect of some variables on the activity of CMP with guaiacol as 

cosubstrate have also been investigated. 

 

KEYWORDS 

Oxidase, Plant, Regeneration, Chromatography. 

 

 

INTRODUCTION 

 

Oxidase are enzymes cosmopolitan 

throughout the animal and plant kingdoms. 

They catalyze the oxidation of an outsized sort 

of organic and inorganic substrates, using 

peroxide as an electron-accepting molecule. 

they're classified in three classes. Class I  

 

 

 

 

includes prokaryotic and plant intracellular 

enzymes from mitochondria and chloroplasts. 

Class II includes extracellular fungal oxidase  

like manganese peroxidase. Class III consists of 

oxidase  secreted by higher plants and that 

they are single-chain proteins, often 
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glycosilated, which exist in multiple isoforms 

with some differences in their function, 

substrate specificity or optimum pH.  

 

The most widely used and commercially 

available peroxidase is peroxidase, from root 

of horseradish. Although accounting for 90% of 

the planet production of oxidase, HRP has 

drawbacks affecting its stability and 

inactivation under certain conditions. In look 

for increasingly stable enzymes to beat these 

problems, oxidase  from different plants are 

being biochemically and biophysically 

characterized. Different techniques are wont 

to purify oxidase  from their native sources. 

 

MATERIALS AND METHODS  

 

Materials Analytical or extra-pure grade 

polyethyleneglycol, guaiacol (2-

methoxyphenol), ammonium sulphate and 

common salt were supplied by Sigma Chemical 

Co (Madrid, Spain). peroxide , H2O2, 30 w/v %, 

analytical grade, was from Panreac Quimica 

S.L.U. (Barcelona, Spain). All other reagents 

were of the very best purity available. Universal 

PAB buffer solutions were prepared with 

equimolar amounts of sodium hydrogen 

phosphate, sodium acetate and sodium 

orthoborate; the ultimate pH was fixed with 

acid or caustic soda and PAB concentration 

was the sum of phosphate, acetate and borate 

within the Holocaust . All laboratory solutions 

were prepared in double-distilled deionized 

water. Columns for separations by 

hydrophobic interaction (Phenyl-Sepharose 

CL-4B), cation exchange (HiTrapTM SP HP) and 

size exclusion (Superdex-200) were from GE 

Healthcare Bio-Sciences AB (Uppsala, 

Sweden). Anion exchange column (TSK gel-

DEAE) was purchased from Tosoh Corporation 

(Tokyo, Japan).  

 

Enzyme activity  

 

Peroxidase activity was measured by 

photometry at 25 °C with guaiacol and peroxide 

as substrates. A double beam T80+ PG UV/Vis 

spectrophotometer (Instruments Ltd, 

Leicester, UK) fitted with standard 1 cm quartz 

cells and a water-recirculation thermostat was 

used. within the reaction cell, 20 µL of enzyme 

solution were added to 2.0 mL of 20 mM 

sodium orthophosphate buffer, pH 6, 

containing 18 mM guaiacol and 5 mM H2O2. 

The blank solution was prepared within the 

same way within the reference cell, adding 20 

µL of buffer rather than the enzyme solution. 

Absorbance at 470 nm was then monitored for 

two min. From the rise in absorbance over this 

point (∆A), the activity was calculated in units 

per millilitre, one unit (U) being the quantity of 

enzyme that causes the oxidation of 1 µmol of 

guaiacol (ε470 = 5200 L mol-1cm-1) per minute, 

under the working conditions. 

 

Purification the plant extracts was isolated and 

purified by consecutive hydrophobic, ion-

exchange and size-exclusion 

chromatographies. First, separation was 

performed by hydrophobic chromatography 

during a Phenyl-Sepharose column (1.4 x 35 

cm). The effect of pH and ionic strength on 

protein retention was studied. The ionic 

strength of plant extracts at different pH was 

varied with solid ammonium sulphate. The 

extract sample volume used was 100 mL 

altogether cases and therefore the column was 

equilibrated with 100 mM PAB buffer, an 

equivalent pH because the sample extract, 

containing 1.7 M ammonium sulphate. Elution 
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was administered by reducing the 

concentration of ammonium sulphate to 200 

mM within the same buffer. Peroxidase activity 

and total protein concentration were 

monitored within the fractions obtained. For 

optimum pH and ionic strength, fractions with 

high peroxidase activity were collected, mixed 

and divided into smaller fractions which were 

dialyzed against 5 mM PAB buffer at different 

pH. As a second stage within the purification 

process, the possible separation of the protein 

of the dialyzed fractions by ionexchange 

chromatography was studied. The effect of pH 

on the retention of protein in cation-exchange 

(HiTrapTM SP HP) and anion-exchange (TSK 

gel-DEAE) columns, connected to an ÄKTA-

purifier system (GE Healthcare Bio-Sciences 

AB, Uppsala, Sweden), was considered.  

 

Substrate specificity  

 

Different compounds were tested as hydrogen 

donor substrates of CMP: guaiacol, o-

dianisidine, pyrogallol, ferulic acid, o-

phenylenediamine, catechol and a couple of ,2′-

azino-bis(3ethylbenzothiazoline-6-sulfonic 

acid) (ABTS). the consequences of pH and 

concentration of buffering medium on the 

activity of CMP was studied for every 

substrate. The experimental conditions 

proposed earlier to live the activity of other 

oxidase  with these substrates were used.  

 

Variables affecting the activity with guaiacol  

The effects of pH, concentrations of guaiacol 

and peroxide , ionic strength, temperature and 

presence of some potential effectors were 

investigated. of these effects were evaluated 

using the procedure described in section 2.3 

(Enzyme activity) with the changes detailed 

below. The effect of co-substrates guaiacol and 

H2O2 on the activity of CMP was studied by 

varying the concentration of every of them, the 

opposite being fixed at the concentration of 

saturation. to review the effect of ionic 

strength, the concentration of common salt 

within the reaction cell was varied between 0 

and 5 M. 

 

RESULTS AND DISCUSSION  

 

CMP Extraction Extractions at pH from 3 to 9 

were performed, but no differences of 

peroxidase activity were observed between 

the resulting extracts. All subsequent 

extractions were performed at pH 7.Incubation 

times up to 24 h were tested. the utmost 

peroxidase activity was achieved for an 

incubation time of 8-10 h. for extended times, 

the activity decreased, probably thanks to the 

inactivation of the enzyme by co-extracted 

phenolic compounds. An incubation time of 8 h 

was utilized in all subsequent extractions. 

Peroxidase activity increased as common salt 

was added to the extraction medium. A 

maximum of activity was observed for 

common salt on the brink of 250 mM. This 

concentration of salt was incorporated into the 

extraction medium altogether subsequent 

experiments. No change in activity was 

observed when 0.1% Triton-XD was added to 

the extraction medium.  

 

Sodium azide, thiourea and ethanedioic acid 

had a robust inhibitory effect on the activity of 

CMP. Thermal stability of enzymes depends on 

the assay conditions, especially incubation 

time and pH. Oxidase  show highly variable 

thermal stability which is attributed to their 

particular enzyme structure. Some oxidase  

exhibit high thermal stability probably due to 

the presence of sugars moiety in their 
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structure. the most process involved within the 

thermal denaturation of oxidase  is that the 

modification or degradation of the prosthetic 

group. 
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